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Abstract

Adult skeletal muscles can regenerate after injury due to the presence of satellite cells, a
quiescent population of myogenic progenitor cells characterized by expressing the
transcription factor Pax7. Once activated, satellite cells repair the muscle damage and
replenish the stem cell niche due to the coordinated function of several transcription factors
including Pax7 and the myogenic regulatory factors (MRFs). MRFs are skeletal muscle-
specific transcription factors that can convert non-muscle cells into the myogenic lineage.
MRFs are known to cooperate with other transcription factors in regulating the complex
transcriptional network driving myogenic differentiation of muscle progenitors. The Six4
transcription factor emerges as a strong candidate for cooperating with MRFs. Six4 is
expressed in skeletal muscles; the lack of a muscle development phenotype in Six4-null mice
has been attributed to compensation by other Six family members. However, this did not
exclude a critical role for Six4 during muscle development as Six1;Six4 double mutant mice
show a more severe muscle phenotype than Six1 mutant mice. Nevertheless, the role of Six4
during adult muscle regeneration has never been addressed. I combined a partial loss-of-
function of Six4 with high-throughput approaches to address the role of Six4 during adult
skeletal muscle regeneration. I observed an important function of Six4 during muscle
regeneration in vivo and in in vitro cell models. Using RNA interference assays against Six4
in tibialis anterior muscle regeneration after cardiotoxin-induced muscle damage, I observed
for the first time that Six4 plays a role in proper muscle regeneration. The ability of the MRF
MyoD, a central regulator of skeletal myogenesis, to convert a non-muscle cell model into
the myogenic lineage was impaired with attenuated Six4 expression. I employed genome-
wide approaches by combining ChIP-sequencing with gene expression profiling and
identified a set of muscle genes coordinately regulated by both Six4 and MyoD. Throughout
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the genome, the cooperation between Six4 and MyoD was associated with binding of the
H3K27me3 demethylase Utx and depletion of the H3K27me3 repressive chromatin mark.
Together, these results reveal an important role for Six4 during adult muscle regeneration,
and suggest a widespread mechanism of cooperation between Six4 and MyoD that correlates
with modifying the epigenetic landscape of the regulatory regions of a large set of genes

needed for efficient myogenesis.
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Chapter 1: General Introduction

Skeletal muscle is a highly intricate and heterogeneous tissue comprising almost half of
the body mass (1). Skeletal muscles are responsible for locomotion, maintaining posture and
enabling breathing, made possible due to the presence of contractile proteins within muscle
fibers, which are also called myofibers. Myofibers are formed by the fusion of many
myogenic precursor cells named myoblasts in a process known as myogenesis. Vertebrate
skeletal myogenesis is a highly regulated process involving the expression of a large set of
genes that enable the process and allow muscle function throughout sequential
developmental stages from embryonic to adult. The expression of these genes is precisely
coordinated by a group of transcription factors (TFs) acting independently, synergistically or
antagonistically in a temporally-regulated manner to ensure proper muscle formation and
regeneration. Improper expression or malfunction of one or more of these factors or genes
regulated by them could be embryonically lethal or result in devastating skeletal muscle
abnormalities. Comprehensive understanding of the role of all players of muscle formation
can help find ways to cure diseases such as muscular dystrophies and muscle wasting with
old age and ensure a better lifestyle.
1.1 Skeletal myogenesis
1.1.1 Embryonic and fetal myogenesis

All vertebrate skeletal muscles are derived from the mesoderm, one of the three early
germ layers formed during embryogenesis. All skeletal muscles, except for some head
muscles, are formed from progenitor cells within somites (2). Somites are spherical epithelial
structures that bud off from the paraxial mesoderm all along the neural tube following an
anterior-posterior progression. Somites can give rise to distinct cell lineages: skeletal

muscles, axial skeleton and dorsal dermis, as well as smooth muscles, endothelial cells and
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brown fat. The dorsal portion of the somite or the dermomyotome and an underlying
compartment, known as the myotome, are the source of skeletal muscles (3). The myotome is
initially formed when post-mitotic myogenic cells (or myocytes) expressing muscle-specific
myogenic TFs translocate from the lateral edges of the dermomyotome directly underneath,
thus contributing to the first trunk fibers formed (4). At later stages, myogenic proliferative
progenitor cells invade the myotome from the medial edge of the dermomyotome and form
secondary fibers of the myotome (5, 6). In absence of the myotome, myogenesis still
proceeds relatively unaffected (7). Muscles are formed from the dermomyotome successively
as the embryo develops in two sequential stages designated as embryonic and fetal
myogenesis (Fig. 1.1A). Embryonic myogenesis forms the primary muscle fibers while fetal
myogenesis adds fibers to the embryonic ones in a process referred to as secondary
myogenesis, thus contributing to muscle growth and maturation. Innervation also occurs
during the same period (8). Prenatal and postnatal myogenesis have been attributed to muscle
progenitors arising from the central domain of the dermomyotome co-expressing the paired-
box homeodomain TFs Pax3 and Pax7 (5, 6, 9). Alternatively, progenitor cells expressing
Pax3 and originating from the hypaxial domain of the dermomyotome contribute to limb
progenitor cells (10) (Figure 1.1B). Lineage-tracing and ablation experiments focusing on
these progenitor cells showed Pax3 requirement for embryonic myogenesis and Pax3/Pax7
redundant function during fetal myogenesis (11). At the end of fetal myogenesis satellite
cells, which are also derived from these Pax3"/Pax7" or Pax3" progenitor cells, assume their
position between the myofiber plasma membrane and the basal lamina and are responsible
for postnatal muscle growth and regeneration (5, 6, 10, 11).

The dermomyotome is nominally divided into epaxial and hypaxial domains marked by

the expression of the transcription factors Enl and Sim1 respectively (12), and named accor-
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Figure 1-1 Skeletal myogenesis in the mouse
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Figure 1.1. Skeletal myogenesis in the mouse

A) Scheme of the timeline of different stages of murine skeletal myogenesis.

B) Prenatal skeletal myogenesis showing Pax3-positive progenitor cells derived from the
ventrolateral lip of the dermomyotome to form the limb muscles. The migrating progenitors
remain MRF-negative till they reach their destination. A, anterior; P, posterior; NT, neural
tube; NC, notochord.

Fig. 1B is modified from Buckingham and Rigby, 2014 (14).



ding to the innervation pattern of distinct muscles derived from these domains (4). Cells from
the dorsomedial lip of the dermomyotome migrate underneath and form epaxial muscles
which are located dorsally and they include the deep back muscles. Cells from the
ventrolateral lip of the dermomyotome, on the other hand, form the hypaxial muscles which
are located ventrally and laterally. These cells migrate underneath and form the diaphragm
and the body wall muscles, or delaminate and migrate laterally to form the limb muscles
(Fig. 1.1B) (3, 13). In both epaxial and hypaxial muscles, myogenic commitment and the
onset of myogenic differentiation are marked by the expression of the myogenic regulatory
factors (MRFs) Myf5 and MyoD (14).

Signals from surrounding tissues affect prenatal skeletal myogenesis. For example,
signals from the neural tube and the notochord can initiate epaxial myogenesis, while those
from the overlying surface ectoderm and neighbouring lateral plate mesoderm affect
hypaxial myogenesis (8). Both canonical/B-catenin and non-canonical/B-catenin-independent
Wnt signalling produced by the neural tube and surface ectoderm activate embryonic
myogenesis by regulating the formation of the dermomyotome and the myotome (15-17). For
example, non-canonical Wntll and Wnt6 are required to maintain the essential epithelial
nature of the dorsomedial and ventrolateral lips of the dermomyotome respectively (16, 17),
while canonical Wnt/B-catenin signalling mediated by Wntl, Wnt3a, Wnt4 or Wnt7a are
important for muscle determination (inducing MyoD or Myf5 expression) in addition to the
myotome and the dermomyotome formation (15, 18-21). Sonic hedgehog signals secreted by
the notochord and the neural tube are important for epaxial muscle specification, activation
of Myf5 expression (22) and even for later stages of hypaxial myogenesis (23). Notch and

fibroblast growth factors (FGFs) signalling seem to exert opposing function to that of Wnt



and Sonic hedgehog by mediating expansion of the progenitor cell pool and sometimes by
inhibiting cell determination in the myogenic lineage (14, 24).

Along with the extrinsic signals, different intrinsic signals are involved in the
spatiotemporal regulation of developmental myogenesis. Many TFs regulate epaxial and
hypaxial myogenesis such as the paired domain TFs Pax3 and Pax7, the sine oculis-related
homeobox TFs Six1 and Six4, and their eyes absent (Eya) cofactors, Eyal and Eya2 (4).
Limb muscle formation is a special case because it requires long-range migration of the
precursor cells. These cells give rise mainly to skeletal muscles, yet they don’t express the
skeletal muscle specific MRFs until they reach their target destination. Limb muscle
formation occurs in four sequential steps: 1) generation of muscle precursor cells in the
dermomyotome, 2) delamination and migration of these progenitor cells to their correct
destination, 3) cell proliferation, and 4) cell differentiation into muscle (25). Pax3 seems to
be involved in regulating the first three steps. Myogenic progenitor cells destined to the limb
muscles are marked by expression of the paired domain TF Pax3 (26). Pax3 transactivates its
downstream target gene coding for the receptor tyrosine kinase c-Met (27) which in turn
regulates progenitor cell delamination and migration (26, 28-30), guided by interaction with
its ligand, the hepatocyte growth factor (HGF) which is expressed in the neighbouring
mesenchymal cells throughout the migration route (25). Another Pax3 target is the
homeobox TF Lbx1 (31). Lbx1 is exclusively expressed in the hypaxial migrating myogenic
cells and plays important role in the migration but not in the delamination of these cells (32).
Lbx1 activates the chemokine receptor CXCR4 which interacts with its ligand SDF1 present
in the adjacent limb mesenchyme (33). Once they reach their destination, progenitor cells
expressing Pax3 will give rise to myogenic but not endothelial cells (11). These cells then

proliferate due to the signalling activity of FGFs (34) and 3-catenin (11). Pax3 plays a role in
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this signalling pathway by controlling the FGF receptor Fgfr4 (35). Finally, Pax3 induces
Myf5 and MyoD expression (35-37) and gets down-regulated with the expression of the
differentiation myogenic factors (26). With the expression of Myf5 and MyoD, the precursor
cells become committed to the myogenic lineage as myoblasts which can proliferate
extensively before exiting the cell cycle and differentiating into myofibers. Not all myogenic
progenitor cells differentiate; few cells remain as reservoirs and take their place between the
myofiber plasmalemma and the newly formed basal lamina as quiescent satellite cells at the
end of the fetal stage of myogenesis. These cells will contribute to muscle growth and
regeneration during postnatal life (5, 6, 8, 10).
1.1.2 Postnatal myogenesis and muscle regeneration

Postnatal myogenesis takes place during the first postnatal day and onward and it
represents two phases of myogenesis: neonatal or juvenile myogenesis and muscle
regeneration. Juvenile myogenesis occurs during the first three weeks of a mouse life
allowing muscle growth and maturation (38) and resulting in approximately threefold
increase in muscle mass (39). Muscle regeneration, on the other hand, occurs in response to
extensive physical exercises, injury or disease. The ability of muscle to regenerate was first
reported by Studitsky when he minced an entire muscle and replaced it in situ (40). Both
juvenile myogenesis and muscle regeneration are possible due to the presence of satellite
cells, muscle stem cells named after their anatomical location between the muscle fibre
plasmalemma and the surrounding basal lamina (41). Other cells have been reported to
contribute to muscle regeneration including bone marrow—derived progenitors (42, 43)
pericytes (44), PW1-expressing interstitial cells (45), mesoangioblasts (46), AC133" stem
cells (47) and muscle side population expressing Syndecan-4 and Pax7 (48). However, the

fact that no regeneration was observed after ablation of satellite cells argues against a
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contribution of these cell types, or others remaining to be characterized, to adult muscle
repair after injury. The cells perhaps play a minor, supportive role during regeneration
instead (49-52). In the absence of satellite cells, muscle regeneration will be impaired and the
injured skeletal muscle tissue will be infiltrated instead by inflammatory and adipogenic cells
(49).

Satellite cells originate from somites (5, 6, 9, 10, 53). After the juvenile phase, satellite
cells number drops from 30% of total myonuclei per myofiber to less than 5% (39) and they
become mitotically quiescent under normal physiological conditions (54), an essential step to
maintain the satellite cells function until they are needed for tissue homeostasis or repair.
Satellite cells enter a reversible quiescent state maintained by an upregulation of a large set
of genes including inhibitors of the cell cycle and myogenesis in comparison to cycling
myoblasts as revealed by microarray analysis (55, 56). The Notch signalling pathway,
activated by the forkhead TF Foxo3 (57), induces the expression of Hesrl (also known as
Heyl) and Hesr3 (or Hairy and Enhancer of Split-related 1 and 3 respectively) which are
involved in shifting satellite cells into quiescence (58). Under resting healthy state, all
satellite cells of adult muscles are characterized by the expression of Pax7 (59) and absence
of MyoD expression (60), while satellite cells of a few trunk muscles, notably the diaphragm,
also express Pax3 (61, 62). Pax7 function is indispensable for adult muscle regeneration (49-
52,59, 62, 63). Upon muscle injury, the damaged tissue will release different growth factors
like insulin-like growth factor 1 (IGF1) (64) that will inhibit the cell cycle inhibitor p27Kip :
(65) and promote entry of the quiescent satellite cells into the cell cycle (66). Regenerating
muscle tissue also expresses high level of FGF2 which will activate the ERK1/2 pathway and
control the transition of satellite cells from G1 into the S phase (67). Consequently, the

activated satellite cells will undergo mitosis giving rise to myoblasts, highly proliferative
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myogenic progenitor cells expressing the MRFs Myf5 and MyoD (68-70). These cells can
extensively proliferate especially between the second and fifth day after a massive injury (71,
72) so that they can replace all the myofiber myonuclei within 4-5 days (73). The p38a/f3
family of mitogen-activated protein kinases (MAPKSs) reversibly regulates the transition of
satellite cells from quiescence to activation by inducing MyoD expression and regulating
proliferation of satellite cells (74). The p38a MAPK activates JNK/cJun pathway and this in
turn activates cyclin D1 and promotes cell cycle progression (75).

As stem cells, satellite cells can undergo symmetrical cell division generating two
identical daughter cells, or an asymmetrical cell division generating one daughter cell
committed to differentiate and one self-renewing daughter cell. The satellite cells have an
outstanding ability to self-renew providing myogenic cells for differentiation while
maintaining a homeostatic level of uncommitted mother cells (76). They can undergo several
cycles of regeneration while maintaining a constant number of satellite cells (77). The nature
of satellite cells division is tightly regulated and controlled by different mechanisms
including the satellite cells niche components. For example, the cytokine Wnt7a, acting
through the non-canonical Wnt pathway, signals through its receptor Frizzled7 to promote
satellite cells pool expansion by stimulating symmetrical division of Myf5-negative satellite
stem cells (78). The extracellular matrix glycoprotein fibronectin stimulates Wnt7a signalling
by binding Frizzled7-Syndecan-4 co-receptor complex (77). Moreover, the ECM component
Collagen VI is a key component of satellite cell niche playing a critical role in the satellite
cells self-renewal (79).

Both Pax7 and Pax3 can upregulate genes promoting cell proliferation and repress genes

involved in terminal muscle differentiation (80, 81). Among these genes are Myt5 and MyoD



which are rapidly induced upon satellite cells activation (82, 83) by both Pax7 and Pax3 (36,
84, 85). A subpopulation of satellite cells will down-regulate the expression of MyoD and
return to quiescence to maintain the satellite cell pool (69), in a process dependent on the
expression of Sproutyl, a receptor tyrosine kinase signalling inhibitor, which promotes cell
cycle exit by inhibiting the ERK signalling pathway (86). Notch signalling activity is also
needed for satellite cells return to quiescence (87) by inhibiting MyoD expression (88),
inhibiting Mef2c function and its cooperation with MyoD and myogenin (89), promoting
Pax7 expression (90), and regulating the expression of the basal lamina components and
adhesion molecules (91). Angiopoietinl/ Tie2 signalling acting through ERK1/2 pathway
promotes the return of a subset of satellite cells to quiescence (92). Dusp6 also acts through
ERK pathway to ensure the return of satellite cells to quiescence (93). However, the majority
of activated myogenic cells or myoblasts will undergo several rounds of cell divisions (73,
94) before they down-regulate Pax7 expression (81) and upregulate the expression of the
MRFs myogenin and MRF4 to execute terminal muscle differentiation. Terminal muscle
differentiation involves exiting the cell cycle followed by fusion of myocytes with the host
fibers or with each other to form new myofibers to regenerate the damaged tissue (95). The
main steps of muscle regeneration are summarized in Fig. 1.2.

Maintenance of the satellite cell pool can be attributed in part to the heterogeneity of
their population presumed to contain only a small proportion of self-renewing “true” stem
cells and a large proportion of myogenic progenitor cells capable of limited rounds of cell
division before their terminal differentiation into multinucleated myofibers (96). These cells
seem to differ in their proliferation capabilities and self-renewal potentials (97), fidelity in
retaining the parental DNA stands (98, 99), commitment to the myogenic lineage (86, 100),

and transplantation potential (76, 86). Satellite cells are a mixture of 80% fast-dividing cells
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Figure 1-2 Adult skeletal muscle regeneration
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and 20% of slow-dividing reserve cells as revealed by radioisotope-labelling of growing rat
muscles (97). They represent two populations based on genetic lineage tracing of Myf5
expression: 1) satellite cells that have never expressed Myf5 and these are the “true” satellite
cells representing 10% of the satellite cell population, 2) satellite cells that have expressed
Myf5 and these are the committed myogenic cells representing 90% of the satellite cell
population (86). Their commitment to the myogenic lineage was correlated with
asymmetrical sequestration of the polarity-establishing Par complex and subsequent
induction of the p38a/f MAPK signalling pathway in the myogenic committed cells leading
to MyoD induction (100) and epigenetic silencing of Pax7 expression (101). They differ in
their expression level of Pax7 with Pax7-high satellite cells being more resistant to
differentiation with lower metabolic activity and slower proliferation compared to Pax7-low
satellite cells. They also exhibit asymmetric DNA segregation during cell division compared
to random DNA segregation observed in Pax7-low satellite cells (102).

In their niche, satellite cells are surrounded by different cells and tissues that affect their
function under normal quiescent homeostatic conditions and upon exposure to damage. In
addition to the myofiber extracellular matrix of basal lamina, satellite cells are usually close
to capillaries and often interact with endothelial cells during differentiation (103). Different
types of interstitial cells, fibrogenic cells and immune cells are found spread across the adult
muscle tissue under normal physiological conditions (77). Macrophages, mast cells as well
as monocytes are the most abundant resident immune cells (104). Resident circulatory
monocytes can act as patrolling cells under healthy conditions checking for any potential
tissue damage and secreting chemoattractive molecules upon muscle injury (105). Several

types of immune cells coordinate their function coincidentally or sequentially to ensure
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removal of the damaged cells, regeneration of the muscle tissue and restoration of tissue
homeostasis (77). Chemokines and cytokines produced by resident immune cells attract
neutrophils (106, 107) and eosinophils (108) and these in turn will secrete other cytokines
and chemokines to recruit more monocytes (109, 110) or stimulate fibro/adipocyte
progenitors that help clear the cellular debris (108).

After the first day of injury, monocytes become the predominant immune cells in the
damaged muscle tissue. Two different subtypes of monocytes infiltrate the muscle tissue: Ly-
6C" monocytes which predominate in the first days after the damage, and Ly-6C” monocytes
that predominate later on during the regenerative stage (111). Once monocytes invade the
tissue, they differentiate into macrophages and consequently there are two main subtypes of
macrophages: the pro-inflammatory M1 macrophages regulating the early phase of muscle
damage, and the anti-inflammatory M2 macrophages regulating the second regenerative
phase of muscle damage (111-113). M1 macrophages secrete pro-inflammatory cytokines
such as IL1B, IL6 and TNFa which promote proliferation of myogenic cells and limit their
differentiation, while M2 macrophages secrete IL4 and IGF1 and these promote myogenic
differentiation (112, 114, 115). Therefore, the various populations of immune cells perform
specific functions at specific stages during muscle regeneration. Impaired function,
imbalance in immune cell populations or even a sustained or delayed signal of any of them
can impair muscle regeneration (113, 116-119).

1.2 Transcription factors regulating myogenesis

Both prenatal and postnatal myogenesis are possible due to the coordinated function of

several extrinsic and intrinsic TFs and cofactors acting temporally and sequentially to ensure

proper muscle formation. Several families of TFs are critical for muscle formation; among
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the most important ones are the Pax TFs, the MRFs and the Six TFs. The expression profile
of these TFs during myogenesis is summarized in Fig. 1.3.
1.2.1 Pax3 and Pax7
Pax proteins are a family of TFs characterized by the presence of a paired domain, an
octapeptide motif, and sometimes a complete or partial homeobox domain. The family
comprises nine members playing key roles in the development of various tissues and organs
during embryogenesis, with Pax3 and Pax7 being crucial for skeletal muscle development
(120). The main function of this family of TFs is to maintain stem cell properties by limiting
lineage specification and inhibiting apoptosis and terminal differentiation (121). Both Pax3
and Pax7 are involved in myogenic lineage specification, with Pax3 acting primarily during
prenatal stages of myogenesis (122) and Pax7 acting primarily during postnatal stages of
myogenesis (59). Pax3 is expressed in mice as early as E8 (day 8 post coitus) at the level of
the entire somite, and then it becomes restricted to the dermomyotome and later to the
dorsomedial and ventrolateral dermomyotomal lips. Pax7 expression starts later (E9) and it is
restricted to the central region of the myotome. At the limb level, Pax3 is also expressed
before Pax7 and its expression is downregulated before birth when MyoD and myogenin are
turned on (26, 28, 62, 122). However, some body wall satellite cells (62) and some adult
myogenic interstitial cells (123) remain Pax3-positive. Pax7, in turn, maintains its expression
during fetal and adult myogenesis (62) marking the satellite cell population (59). Unlike
MRFs, Pax3 and Pax7 are not muscle-specific TFs as they are also expressed in the dorsal
neural tube, neural crest and some areas of the brain (14).

The importance of Pax3 and Pax7 function during myogenesis was revealed by loss-of-

function and gain-of-function experiments. Pax3 mutant mice or splotch mice have dramatic
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Figure 1-3 Main transcription factors controlling skeletal myogenesis
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Figure 1.3. Main transcription factors controlling skeletal myogenesis.

During myogenic progenitor cell differentiation into myofibers, Pax3 and Pax7 specify the
myogenic progenitors while MRFs commit them into the myogenic lineage and control their
further differentiation into myotubes. Six1 and Six4 are expressed during all the steps of
muscle formation (24).



function and gain-of-function experiments. Pax3 mutant mice or splofch mice have dramatic
loss of limb muscles but intact trunk muscles (26, 29) implicating the critical role of Pax3 in
limb muscle formation, in part by regulating limb muscle progenitor migration and c-Met
expression (28). The role of Pax3 in migration of muscle progenitors cannot be compensated
by replacing Pax3 with Pax7 (30). Gain-of-function of Pax3 in mice by replacing Pax3 with
Pax3-FKHR, a chimeric protein present in 60% of alveolar rhabdomyosarcomas, rescues the
defects observed in Pax3-loss-of-function by activating c-Met signalling (124). Moreover,
gain-of-function experiments showed that Pax3 is necessary and sufficient to drive the
skeletal myogenic program in a model of pluripotent stem cells by inducing the expression of
Six1 with its cofactor Eya2 before MyoD and myogenin induction (125). Indeed, Pax3
expression in ES cells enhanced the ability to form paraxial mesoderm and skeletal muscles
and showed successful engraftment into mdx mice, an animal model of Duchenne’s muscular
dystrophy (126).

Pax7 loss-of-function experiments confirmed that Pax7 is dispensable for embryonic and
fetal myogenesis, but plays a crucial role during adult muscle regeneration (49, 59, 62, 63).
This role was recently challenged by the unexpected finding that only juvenile muscle
growth is compromised by eliminating Pax7-expressing satellite cells, while adult muscle
regeneration remains unaffected (127). However, this finding was re-addressed lately by two
other groups showing an indispensable role for Pax7 in adult muscle regeneration (52, 128).
Similar to Pax3™ mice, Pax3'/';Pax7'/' mice lack limb muscles; however, they also lack
embryonic and fetal axial or trunk muscles (5). This is attributed to the lack of Pax3"/Pax7"
progenitor cells responsible for all embryonic and fetal myogenesis in axial and limb muscles

and the source of satellite cells and adult myogenesis. In absence of Pax3 and Pax7, these
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progenitor cells assume a non-myogenic lineage. However, generation of the primary
myotome is unaffected in these animals (6, 9).

Although binding identical DNA motifs with different affinities, Pax7 and Pax3 display
different genomic DNA binding profiles and gene regulation during myogenesis (80),
partially explaining their non-redundant functions. This can explain why Pax7 cannot
compensate for Pax3 function in limb muscle progenitor migration (30) and Pax3 cannot
compensate for Pax7 anti-apoptotic function in satellite cells (62). Pax7 plays a critical role
in regulating transcription in adult skeletal muscle cells partly by controlling the expression
of the MRF Myf5 where Pax7 binds to a paired motif in the Myf5 enhancer (129). Pax7
recruits the MLL histone methyltransferase mediated by a Pax3/7 binding protein bridging
Pax7 and Wdr5 complex (130) to the promoter of Myf5 (83), a function that requires
methylation of Pax7 by the arginine methyltransferase Carm1 (131).

1.2.2 Myogenic regulatory factors (MRFs)

Although different upstream transcriptional regulatory networks might control the
formation of different muscles during embryogenesis, all of them eventually get committed
to form muscles upon the expression of skeletal muscle-specific family of transcription
factors known as MRFs. MRFs are a family of basic-helix-loop-helix (bHLH) domain-
containing TFs comprising four members: myogenic factor 5 (Myf5; (132)), myogenic
differentiation 1 (Myodl, also known as MyoD; (133)), Mrf4 (also known as Myf6 or
herculin; (134-136)) and myogenin (Myog; (137)). MyoD was the first MRF to be identified
by subtractive hybridization of myogenic specific transcripts able to convert fibroblasts into
muscle cells (133, 138), a revolutionary discovery that pioneered a new era of cell and tissue
re-programming. The quest to identify a single transcription factor that is able to enforce the

myogenic program in non-muscle cells was based on the ability of the DNA demethylating
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agent 5-azacytidine to generate clones in C3H 10T1/2 fibroblasts with a skeletal muscle
phenotype (139). In fact, the Myod gene is heavily methylated in C3H 10T1/2 cells but it
becomes demethylated and expressed upon 5-azacytidine treatment (140). Subsequently, the
other MRFs were shown to be able to convert fibroblasts into the myogenic lineage with
varying potentials (132, 134-137). Additionally, MyoD was able to convert several cell types
derived from the three different embryonic germ layers into muscles, including different
fibroblast cell lines, primary dermal fibroblasts, adipocytes, primary chondrocytes, smooth
muscle, retinal pigmented epithelial cells, as well as melanoma, neuroblastoma,
osteosarcoma cells, and a hepatoma cell line (141, 142). The ability of MyoD to fully induce
the myogenic program in all these cells suggested that MyoD is the “master regulatory gene”
of myogenesis and if other tissue-specific factors are required during muscle differentiation,
they must be activated by MyoD (141, 143). However, not all cells are convertible by MyoD
as different cell types have been reported to be resistant to myogenic conversion such as P19,
CV1, HeLa and HepG2 cells as well as primary fibroblasts/C3H 10T1/2 hybrid cells (141,
144-146).

Loss-of-function animal studies displayed a redundant function among the MRFs in
regulating skeletal myogenesis and distinguished two main MRFs functions: 1) myogenic
commitment performed mainly by Myf5 and MyoD, and 2) myogenic differentiation
performed by MyoD, Myog, and Mrf4. Myf5 is the first MRF expressed during mouse
embryogenesis and its expression appears first before myotome formation in the epaxial
myogenic precursor cells arising from the dorsomedial lip of the dermomyotome and later on
in the myotome. MyoD expression is activated after Myf5 in the hypaxial and then in the
epaxial dermomyotome (147). Mice null for Myf5 (148) or MyoD alleles (149) have normal

muscle development, with mild defects in trunk muscles in Myf5 mutant mice and delayed

17



onset of limbs, branchial arches, and tongue and diaphragm muscles in the MyoD mutant
mice (150). These studies implicated a redundant function between Myf5 and MyoD in
myogenic commitment. An initial report on mice lacking both Myf5 and MyoD
demonstrated a complete lack of skeletal muscles (151); however, a later study clarified that
targeting Myf5 resulted in a perturbed expression of Mrf4 and when the expression of Mrf4
was partially rescued, myogenesis was consequently rescued. This observation together with
the lack of muscles in Myf5;MyoD;Mrf4 mutant mice implicated a role of Mrf4 in myogenic
determination in conditions where Myf5 and MyoD are both missing. This function agrees
with the pattern of Mrf4 expression during embryogenesis as it appears before MyoD
expression in epaxial and hypaxial somites during the embryonic phase of muscle formation
and then reappears later during the fetal stage (147). Furthermore, redundancy between Myf5
and MyoD function is attributed to the presence of two myogenic cell lineages: a Myf5-
dependent and a Myf5-independent MyoD-expressing myoblasts based on lineage tracing
and ablation experiments (152, 153). In fact, Pax3 and Myf5 can induce MyoD
independently in the epaxial muscles (37) whereas Pax3 induces MyoD expression in the
hypaxial muscles indirectly by direct activation of Myf5 expression (36). This is manifested
by the lack of MyoD expression and trunk muscle formation in mice with mutations in both
Pax3 and Myf5 (37).

Myog knockout (KO) mice, on the other hand, display a severe reduction of all skeletal
muscles due to defects in myogenic cell differentiation without affecting myoblast formation
(154, 155) implicating that Myog is needed only for prenatal myogenic differentiation. This
is further supported by the observation that Myog was not able to compensate for Myf5
function in myogenic determination when Myog was substituted into the Myf5 locus in

MyoD mutant mice (156). However, the role played by Myog in embryonic myogenesis
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seems to be less critical postnatal as conditional inactivation of Myog using tamoxifen-
induced Cre-mediated excision of Myog alleles in all tissues did not affect hindlimb and
tongue muscle formation (157). Mrf4 KO mice have a transient defect in myotome formation
that is compensated for at later stages (158, 159). Ablation of Mrf4-positive cells implicated
a similar function to Myog in terminal muscle differentiation where all differentiated
myofibers were lacking (152). This is further confirmed by the ability of a Myog-promoter-
Mrf4 transgene to partially rescue the muscle defects observed in Myog mutant mice (160).

The MRFs are a subfamily of the large bHLH structural group of TFs which contains
more than 100 members (161) playing critical roles in the differentiation of many cell
lineages like the neurogenic differentiation factor (NeuroD) subfamily in neuronal
specification and differentiation, and the E-protein subfamily in lymphocyte differentiation
(162). MRFs function by binding DNA as heterodimers with the constitutively expressed E-
proteins (163-165). The MRFs contain a conserved bHLH domain, a 68-amino acid domain
that is necessary and sufficient to drive myogenesis (143). Binding to DNA occurs at a
specific DNA motif known as the Ebox with the consensus CANNTG sequence (where ‘N’
means any nucleotide; (166)), and is mediated through the MRFs basic region.
Heterodimerization with the ubiquitously expressed E-proteins is mediated through the helix-
loop-helix domain (143). In addition, MyoD, Myf5 and Mrf4 but not Myog have a conserved
histidine- and cysteine-rich (H/C) region and an alpha-helix in the C-terminal region (helix
[IT). The H/C region and helix III present in MyoD allows MyoD to induce genes that are
present in inaccessible chromatin state by interaction with the Pbx/Meis complex (162, 167)
and by initiating chromatin remodelling through interaction with the SWI/SNF chromatin
remodelling complex (168-170) and the histone acetyltransferase p300 (171).

Since their discovery as members of the large bHLH family of TFs, extensive research
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has been conducted to understand how MRFs can turn on specifically the myogenic program
in cells but no other programs such as the neurogenic program like the NeuroD subfamily
members. All bHLH TFs bind the Ebox motif which is quite abundant across the genome.
One of the early findings by Weintraub’s group is the presence of a ‘myogenic code’ in all
MRFs that is essential for myogenic conversion. Three amino acids (Ala-Thr-Lys) in the
myogenic code are critical for myogenic specificity, two of which are present in the basic
region and one amino acid in the junction between the basic region and Helix 1 (172). The
myogenic code is necessary for activation of muscle-specific genes (172, 173). The
myogenic code in MyoD is required for binding a non-canonical Ebox in the Myog promoter
and for forming a complex with Pbx/Meis (174). In addition, recent genomic mapping of
MyoD during myogenesis and NeuroD2 during neurogenesis revealed different preference of
the central dinucleotides of the Ebox. While loci bound uniquely by MyoD tend to have GG
central dinucleotides, those uniquely bound by NeuroD have central GA dinucleotides. These
unique binding events are associated with gene transcription during myogenesis and
neurogenesis, respectively. Nevertheless, some loci are bound by both transcription factors
and these tend to have GC central dinucleotides and they are associated with regional
epigenetic modifications (145).

Moreover, although MyoD is expressed in myoblasts, it can induce different genes
sequentially during myogenesis (175-177). The ability of MyoD to induce its target genes at
the proper time is regulated by different mechanisms. A few myogenic inhibitors have been
identified that can either dimerize with MyoD itself or sequester the E-proteins from MyoD
in myoblasts such as the Id family of proteins, Twist, and MyoR, thus preventing MyoD
from binding the Ebox and inducing its target genes (reviewed in (165). MyoD requires the

presence of two Eboxes for proper reporter plasmid activation in vitro (178), but the Eboxes
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are quite abundant across the genome and many of them are not even accessible to MyoD
due to chromatin folding into higher-order structure. The homeodomain protein Pbx plays a
role in marking and directing MyoD to the promoters of genes to be expressed (167, 179).
MyoD will then recruit p300 and SWI/SNF complex and this will make the chromatin
accessible to the transcriptional apparatus. Moreover, cooperation and interaction with other
co-activators, signalling pathways and TFs play a critical role in specifying temporal gene
expression. For example, p38 kinase signalling pathway cooperates with MyoD in regulating
the expression of a set of late muscle structural genes (175). Among the TFs reported to
cooperate with MyoD are the MADS-box factor 2 (Mef2) (180), the nuclear factor of
activated T-cells (Nfat) (181), Six4 (182) and others. Cooperation between MyoD and Mef2
or Six TF is further implicated by the enrichment of their DNA binding sites among MyoD
target genes that are induced during C2C12 differentiation (183, 184). Many of these
cooperating factors have been shown to be important for myogenesis through loss-of-
function animal studies as in the case of Mef2¢c KO mice (185, 186), Nfat KO mice (187),
and Six1 KO mice (188).
1.2.3 Six homeobox transcription factors

The mammalian sine oculis-related homeobox (Six) TFs are named after the Drosophila
homologue sine oculis (so) gene, a key determinant of the Drosophila entire visual system
development (189-191). The Drosophila Six family contains two additional members: optix
and DSix4 (192, 193), those are also involved in eye development (193), muscles, somatic
cells of the gonads and body fat formation (194, 195). The mammalian Six family contains
six members, Six1 (196, 197), Six2 (196, 198, 199), Six3 (198, 200, 201), Six4 (202, 203),
Six5 (198) and Six6 (204, 205). The Six proteins share two conserved domains: a Six-type

homeodomain and a Six domain (Fig. 1.4) (206). The Six-type homeodomain contains a
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helix-turn-helix motif (207) and allows binding to DNA. Unlike most of the typical
homeodomains, the Six-type homeodomain lacks two highly conserved amino acid residues,
an arginine at position 5 and a glutamine at position 12 in helix 1 (206). Initial reports
identified the DNA binding site of Six1/2/4/5 as MEF3 site (TCAGGTTC) (203, 208-212),
while later reports refined the consensus of the DNA binding site of the mouse Six proteins
as GGGTATCA using protein binding microarrays (213) or an optimized MEF3
(TCaggTTtC, where a capital letter means that the nucleotide is strongly preferred) using
Six1 ChIP-on chip data (182, 214). Unlike the other Six factors, Six3 binds the traditional
ATTA homeodomain core recognition sequence (215). Sixty-two percent (37 amino acids
out of 60) of the homeodomain residues that are critical for DNA binding are absolutely
conserved in all fly and mouse proteins (207). Additionally, there are four amino acids
within the homeodomain that further divide the Six factors into 3 subgroups, Six1/Six2,
Six4/Six5 and Six3/Six6 (192).

The Six domain is present N-terminal to the homeodomain and it contains 110-115
amino acids (196, 198, 203) with 42% of the residues being absolutely conserved among the
Six proteins (207). The Six domain mediates protein-protein interactions with other cofactors
like the Eya co-activators (216-218), Groucho/TLE family of transcriptional repressors (215,
219, 220), and dachshund (Dach) family of co-repressors (221, 222). Besides the conserved
homeodomain and Six domain, the Six proteins contain N-terminal and C-terminal segments
that vary considerably in length. However, the C-terminal segment length is conserved
within the Six subgroups (206). The role of the N-terminal segment is still not fully
characterized, but the last 194 amino acids of the C-terminal domains of the murine Six4
(198), last 150 amino acids of Six5 (218) and the last 60 amino acids of Six2 (212) function

as activation domains in mammalian reporter assays when fused to the Gal4 DNA binding

22



Figure 1-4 Six factors share a conserved Six domain and a conserved Six-type homeodomain
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Figure 1.4. Six factors share a conserved Six domain and a conserved Six-type
homeodomain.

A schematic representation of the mouse Six4 protein showing the conserved Six domain
(SD) and Six-type homeodomain (HD) in addition to the reported transactivation domain
(AD). Conservation percentages indicated above each protein are relative to the Six domain
and homeodomain of Six1. The figure is reproduced from Kawakami et al, 2000 (206) with
the modification listed in (212).
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domain.

The murine Six factors show a widespread expression pattern in many organs and tissues
during embryogenesis. Six3 and Six6 seem to have restricted expression in certain areas of
the developing eye and brain, specifically in the optic vesicle, optic chiasma, nasal placodes,
ventral forebrain and Rathke’s pouch (204, 223). On the contrary, Six1, Six2, Six4 and Six5
show a broader expression pattern with Six2 being expressed in the head and limb
mesoderm, branchial arches, fore- and midgut, nephrotomes, and genital eminence (196).
Six1 and Six4 appear to be co-expressed in the same organs and tissues including: sensory
organs such as taste buds otic and nasal placodes, branchial arches, Rathke's pouch, dorsal
root ganglia, somites, limb buds, nephrogenic cords, and male gonads (196, 224-226). Six4 is
also expressed in the retina (227). In addition, Six5 is expressed in neural and sensory
tissues, skeletal muscle, cartilage, kidney, liver, heart and lung (224, 228, 229).

The broad expression profile of the Six factors during embryogenesis implicates a
potential function in the development of various organs and tissues. This is further confirmed
by loss-of-function and gain-of-function animal studies. Among the Six factors, Six1, Six2,
Six4 and Six5 are expressed in skeletal muscles and their precursors (196, 224). Early work
indicating a role of Six factors in regulating vertebrate skeletal myogenesis include the
finding that Six1 and Six4 bind upstream of the Myog promoter and regulate its expression
(208); Six4 and Six5 cooperate with the Eya co-activators in regulating this promoter (218).
Gain-of-function experiments in chick embryos showed that ectopic expression of Sixl
together with Eya2 induces the expression of the MRFs MyoD and Myog and the terminal
muscle differentiation marker myosin heavy chain (MHC) in somite explants (217). The role
of Six factors in regulating skeletal myogenesis was further confirmed in Six factors KO

mice. Six5 mutant mice have no apparent abnormalities in skeletal muscle development or
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function, but other defects associated with myotonic dystrophy are observed such as cataract
formation (230, 231) and defects in male reproductive system development (230) Similarly,
Six4 mutant mice have no defects in skeletal muscle formation or any other organs or tissues
(232) implicating a potential redundancy between Six4 and Six5 in regulating muscle
formation. This is important considering that both proteins belong to the same Six subgroup
characterized by a long C-terminal region with a transactivation activity (206). On the
contrary, Six]l mutant mice display a severe hypaxial muscle hypoplasia with a delayed
expression of MyoD and Myog in the limb buds. Six] mutant mice die at birth due to a
severe rib deformation and the lack of muscles within the diaphragm (188).

The importance of Six4 during prenatal muscle development comes from Six1;Six4
double KO (dKO) mice. In Six] mutant mice, only differentiation of hypaxial muscle
progenitor cells is impaired without any defect in their specification, proliferation or
migration (188). In the Six1;Six4 dKO mice, on the other hand, formation of both epaxial
and hypaxial muscles is impaired, with a more drastic effect on the hypaxial ones (233), as
some epaxial and craniofacial muscles remain intact due to a compensatory activation of
MyoD by Six2 (234). Specification, migration and differentiation of progenitor cells are
impaired. The expression of all MRFs is either completely abolished or reduced (233, 235)
and that of Pax3 together with its downstream targets cMet and Lbx1, which regulate
migration of myogenic precursors, is reduced as well (233). However, the muscle phenotype
observed in the Six1;Six4 dKO is more severe than the one observed in Pax3 mutant mice,
implicating that Six1 and Six4 regulate muscle formation through two pathways, a Pax3-
dependent pathway and a Pax3-independent but MyfS-dependent one. Further
characterization of Six1;Six4 dKO mice showed a unique function of Six1 and Six4 in the

early activation of fast-twitch muscle genes in a mixed population of fast/slow myocytes of
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the primary myotome (236). The remaining epaxial muscles in these mice are composed of
myofibers lacking fast-type genes and expressing predominantly the slow muscle genes
(237). In addition to muscle defects, Six1;Six4 dKO mice lack ears (233), display severe
defects in kidney (238), the trigeminal ganglia (239) and male gonads development (226).

Therefore, unlike the MRFs, the murine Six1 and Six4 are expressed in many organs and
tissues. Unlike Pax3, they are involved in the formation of all skeletal muscles, even head
muscles where Pax3 is not expressed (233, 240). Unlike the MRFs, Pax3 and Pax7, Six1 and
Six4 are expressed throughout skeletal muscle formation, from the specification of
progenitor cells to terminal muscle differentiation, prenatally and postnatal (Fig. 1.3) (24). In
adult mice, Six1 and Six4 are expressed in quiescent, activated and differentiated satellite
cells (241, 242). Conditional KO of Six1 in satellite cells impairs muscle regeneration and
disrupts satellite cell homeostasis by blocking the return of satellite cells to quiescence after
regeneration (92). Among the genes deregulated in Six1;Six4 dKO muscle tissues is the
Dual-specificity Phosphatase 6, Dusp6 (237), a negative regulator of ERK1/2 signalling
pathway which permits the return of satellite cells to quiescence (92). Nevertheless, the role
that Six4 could play during muscle regeneration has never been reported, in part due to the
lack of skeletal muscle phenotype in Six4 null mice (232).

In addition to their role in organ and tissue development, the Six factors are reported to
regulate the cell cycle progression. Six1 regulates G2/M (243) and G1/S transition by
directly controlling the expression of cyclin A (244) and the Drosophila cdc25 homolog,
string, (245), or by activating the expression of c-Myc (221) and cyclin D1 (246)
respectively. Six6 also regulates G1/S transition by inhibiting the expression of the cyclin-

kip1

dependent kinase inhibitor p27"" during retina and pituitary development (222). As

regulators of the cell cycle, misregulation of the Six factors is implicated in cancer. Six1 is
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highly expressed in human mammary carcinoma cells (243), probably through gene
amplification (247), and its overexpression is sufficient to induce malignant transformation
(244, 248) by increasing TGF-$ signalling leading to epithelial to mesenchymal transition
(249). Six1 is also elevated in chronic myelogenous leukemia, lung carcinoma, colorectal
adenocarcinoma, Burkitt’s lymphoma (243), hepatocellular carcinoma (250), ovarian
carcinoma (251), Wilms’ tumor (252), cervical cancer (253), malignant peripheral nerve
sheath (254) and rhabdomyosarcoma (255). Indeed, its overexpression is associated with
increased malignancy and worse prognosis in different types of cancers including brain,
cervical, prostate, colon, kidney, liver (256), Wilms’ tumor (257) and lung adenocarcinoma
(258). As for Six4, no clear involvement of its function in cancer has been reported except
for an amplification of its gene in cells derived from the metastatic pleural effusions of a
breast cancer patient (247).

Expression of the Six factors is regulated by at least three different mechanisms: 1)
transcriptional level, 2) post-translational modifications, and 3) proteasome-mediated
degradation. Human Six1 expression in mammary carcinoma seems to be regulated during
the cell cycle (243), in part by the transcription factor E2F1 (259). Human Six1 is
phosphorylated during G2/M transition by casein kinase 2 and this phosphorylation reduces
the ability of Six1 to bind to the MEF3 site in the Aldolase A promoter (260). Finally, human
Six1 is degraded in an ubiquitin-proteosome-dependent manner by the anaphase-promoting
complex, APC“™ during the late mitotic phase of the cell cycle (261).

Finally, the Six factors act in collaboration with other cofactors and chromatin
modifying enzymes to regulate myogenesis. Eya co-activators and Six factors form a

regulatory complex that seems to be conserved through evolution, from Drosophila to
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human, and in different developmental processes. The Eya cofactors were first discovered as
key determinants of Drosophila eye development, together with Six and Pax TFs (reviewed
in (262)). The Eya cofactors are protein tyrosine phosphatases (221, 263) expressed in almost
the same tissues and organs as Six factors (216). Eyal'/ 'EyaZ'/+ mice display a skeletal
muscle phenotype comparable to Six1”" mice, while Eyal'/ 'Eya2'/ “mice have a more drastic
phenotype where the expression of Pax3 is severely reduced, and consequently hypaxial
myogenesis is totally lost (264). The Six factors cooperate with Eya cofactors in regulating
expression of genes involved in different biological processes including kidney, sensory
organs development and skeletal muscle formation (217, 218, 221, 265). Indeed, Six factors
directly interact with Eya cofactors (216) and translocate them from the cytoplasm to the
nucleus (218). Eyal and Six1 recruit the SWI/SNF chromatin-remodelling complex to
activate genes involved in neurogenesis through interaction with Brgl and Bafl170 (266).
Moreover, Eya phosphatase activity is required to switch Dach-mediated repression of Six
target genes into activation by recruiting co-activators like the CREB binding protein (221)
known to interact with both Eya and Dach (267). Although Dach function is often correlated
with gene repression (222) Dach, Eya and Six cooperate to regulate the expression of Pax3
during myogenesis (217). In addition, Ski cofactor interacts with Six1 and Eya3 to regulate
the expression of Myog during muscle differentiation (268), although the mode of action in
this case 1s not well established.

Furthermore, the Six proteins cooperate with other TFs to regulate different biological
processes. Six1 cooperates with Sox2 to regulate neuronal differentiation (266, 269). In
mammalian cell transcriptional reporter assays, Six4 but not Six1 cooperates with MyoD in
inducing Myog reporter activity and with MyoD and Myog in activating reporter plasmids

containing MEF3 and Ebox (182). Six4 recruits Utx, the demethylase of histone 3
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trimethylated on lysine 27 (H3K27me3), to the regulatory regions of Myog and muscle
creatine kinase during muscle differentiation (270). Besides, Six4 recruits the SWI/SNF
remodelling complex component Baf60c to the regulatory region of the Akt signalling
pathway activator Deptor, thus enhancing the glycolytic metabolism in skeletal muscles of
type 2 diabetic mice (271).

Over more than two decades since their discovery, numerous attempts using different
approaches have been performed to comprehensively understand the role of the Six factors
during organogenesis. Though these trials enhanced our knowledge of the general function of
these factors, the progress in identifying the target genes regulated by these factors under
certain conditions has been slow. Among the target genes directly regulated by Six factors
during myogenesis are the MRFs Myf5 (235), Myog (208), and Myod (234, 242), as well as
Pax3 (264), muscle creatine kinase (270), Gdnf, and c-Myc (221).

1.3 Gene expression and chromatin modifications

Induction of gene expression during muscle formation or in response to any other
external stimulus is a highly complex process. This complexity is partly dependent on the
packaging of DNA within eukaryotic cells into chromatin structure composed of repeating
units of nucleosomes which essentially form a barrier to the transcriptional apparatus.
Nucleosomes are formed by the wrapping of approximately 147 base pairs of DNA around
an octamer of core histone proteins consisting of a tetramer of H3 and H4 flanked by two
H2A-H2B dimers (272). Nucleosomes are separated by a linker DNA, which may associate
with histone HI. Chromatin is a highly heterogeneous structure displaying two main
genomic regions: a highly compacted region known as heterochromatin and a relatively
uncondensed transcriptionally permissive region known as euchromatin (273).

In its simplest representation, gene expression is induced when a TF binds to a specific
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DNA motif near the promoters of its target genes leading to eventual recruitment of RNA
polymerase II (RNA pol II) and the general transcriptional factors thus forming the pre-
initiation complex that will initiate gene transcription. However, RNA pol II itself gets
stalled more than once during transcription and needs to be phosphorylated in order to
translocate across the gene body, aided by nucleosome remodellers that move or displace
histone octamers from DNA. Gene transcription can be simplified as a multistep process
involving different regulators including several TFs, cofactors, chromatin remodelling
complexes, chromatin modifying enzymes in addition to the basic transcriptional machinery
(reviewed in (274)). This complex multi-steps process usually requires the cooperative
function of more than one TF, each contributing a specific function such as recruitment of
the chromatin remodelling complex that will result in a certain gene induction output. It is
the combined functions of these TFs that can lead to a maximal gene induction, higher than
the sum of their individual gene induction outputs (275).

The canonical core histone proteins (H2A, H2B, H3 and H4) and histone variants (such
as H3.1, H3.3 and HTZ.1) are subject to diverse post-translational modifications (PTMs)
including acetylation, methylation, phosphorylation, ubiquitylation and SUMOylation that
sometimes act as epigenetic marks that influence gene activation or repression. Most of these
PTMs occur at the histone N-terminal tails, with lysine residue being the key modified amino
acid undergoing acetylation, methylation, ubiquitylation and SUMOylation (276).
Acetylation of histone H3 and H4 is generally associated with gene activation, whereas
SUMOylation seems to be associated with gene repression. However, methylation and
ubiquitylation could be either activating or repressing depending on the specific modified
residue. In the case of lysine methylation, the extent of this modification such as mono-, di-,

or tri-methylation can also have an influence (276). For example, H3K4me3 and H4K4me?2
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are associated with accessible chromatin structures and gene activation and they are usually
present at promoters of transcribed genes (277, 278), whereas H3K36me3 and H3K79me3
mark actively transcribed regions or gene bodies (279). On the contrary, H3K27me3 marks
silenced promoters, whereas H3K9me3 and H4K20me3 mark transcriptionally inert
pericentromeric heterochromatin (280). However, the same PTM can correlate with opposite
gene expression patterns depending on the genomic location of the histones modified. For
example H3K4mel is usually associated with gene expression when it localizes to gene
enhancers (281, 282), but it is associated with gene silencing when it localizes to gene
promoters in myoblast cells (283).

In general, histones PTMs are reversible. Acetylation of histone H3 and H4 is catalyzed
by histone acetyl transferases and removed by histone deacetylases (284). Histone lysine
methylation, on the other hand, is catalyzed by lysine methyltransferases and removed by
lysine demethylases (reviewed in (276)). Of peculiar function during skeletal myogenesis are
two groups of antagonizing proteins: the Trithorax group and the Polycomb group. The
Trithorax group adds the activation mark of H3K4me3, catalyzed by Set-domain-containing
lysine methyltransferase family 2 (KMT2) members that are encoded by six genes in the
mouse (MLL1-4, SET1a, and SET1b). In contrast, the Polycomb group adds the repressive
mark of H3K27me3 which is catalyzed by Set-domain-containing Ezh2 subunit of the
polycomb repressor complex 2 (PRC2) (reviewed in (285)). For gene transcription to occur,
the repressive H3K27me3 mark should be removed and this is catalyzed by the Jumonji
domain-containing lysine demethylase family 6 (KDM6) members Utx, Uty, and Jmjd3
((286-288). Members of the KDM6 and KMT2 families work together to antagonize the

repressive function of PRC2.

31



1.4 Functional genomics and skeletal myogenesis

The advance in high-throughput genomics approaches enhanced our understanding of
skeletal myogenesis. The combined data generated using gene expression profiling, RNA-
sequencing, chromatin immunoprecipitation followed by either microarray (ChIP-on-chip) or
high throughput sequencing (ChIP-seq) in the past thirteen years of research improved
significantly our knowledge of the key regulators of myogenesis (reviewed in (289)). With
more data generated every year, the panoramic picture of all the steps and all the players
involved in myogenesis is starting to take shape.
1.4.1 Gene expression profiling

Since the first gene expression profiling microarray (290), there has been a great
advance in the technology. Instead of testing the expression of 48 genes, now we can
quantify the expression of all the genes in the genome. Pioneering gene expression profiling
experiments were performed on the myoblast cell line C2C12 (291) during their
differentiation from myoblasts into myotubes (176, 177), and on the fibroblast cell line C3H
10T1/2 upon their myogenic conversion by MyoD (175). In addition to profiling genes using
in vitro cell models of muscle differentiation, several attempts aimed at looking at the
expression of genes that are regulated in vivo either during muscle regeneration or in the case
of gain-of-function (or loss-of-function) of a certain TF by using the entire muscle tissues.
However, gene expression profiling trials performed on the entire muscle tissues were
challenging as many cells, mainly immune cells, contributed to the expression data of
myogenic cells (292). Nevertheless, expression profiling of Six1/Six4 dKO embryos
revealed the important function of these TFs in activating the fast-type gene program in the
embryonic myofibers (236, 237). However, the number of discovered genes identified using

this in vivo tissue model was relatively modest.
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Expression profiling combined with a TF loss-of-function was also performed on cell
lines and primary myoblasts. MyoD-regulated genes were identified in primary myoblasts
isolated from MyoD mutant mice compared to control mice (183), and from C2C12 cell line
in the case of targeting the expression level of the MRF Myog, Six1, Six4 or both Six1 and
Six4 (182). Likewise, expression profiling combined with a TF gain-of-function was
performed in fibroblast cells overexpressing Pax3-FKHR (293), C2C12 cells overexpressing
Pax7-Flag (83), primary myoblasts overexpressing either Pax3- or Pax7-cTAP (80), and in
C3H 10T1/2 fibroblasts converted to myocytes in the presence of MyoD (175). However,
these experiments do not distinguish between a direct and indirect target of the TF as many
TFs can induce other factors which in turn can regulate the expression of these genes, as it is
the case with MyoD and its target Myog. To bypass this problem, expression profiling was
performed in the presence or absence of the protein synthesis inhibitor cyclohexamide (175).
Alternatively, gene expression profiling is often combined with TF binding profiling using
ChIP-on-chip or ChIP-seq with the aim of identifying genes directly regulated by a certain
TF.

1.4.2 ChIP-on-chip and ChIP-seq
1.4.2.1 Genomic mapping of TFs

Since the invention of ChIP-on-chip (294) and ChIP-seq (295, 296), numerous studies
were performed to map TFs and the epigenetic landscape during myogenesis. The first ChIP-
on-chip attempts mapped the binding of MyoD and Myog at the proximal regulatory regions
of a set of genes in C2C12 cells (183, 297), or in fibroblasts converted into the myogenic
lineage (297). Mef2¢ was also mapped in C2CI12 cells (183), and RNA pol II in the
myogenic-converted fibroblasts (297) at the proximal promoters of select genes. These

experiments showed that although MyoD and Myog bind the same DNA motif and a set of

33



common loci; yet, each one has its own unique target genes where Myog mainly binds to the
late muscle genes. Later ChIP-on-chip experiments mapped the binding profile of Sixl
during C2C12 differentiation from myoblasts to myotubes (182).

Using ChIP-seq, MyoD was shown to bind to more than 20,000 binding sites in C2C12
myoblasts or myotubes and in fibroblasts expressing MyoD (298). Thousands of MyoD
binding events were constitutive in myoblasts and myotubes. Caltech data under the
ENCODE project identified the same binding profile for MyoD (ENCODE project,

http://encodeproject.org/ENCODE), and a higher number of unique binding sites (~40,000)

for MyoD was identified in C2C12 myotubes by another group (299). On the contrary, others
reported a smaller list of MyoD targets in primary myoblasts and fibroblasts expressing
MyoD by using ChIP-seq based on chromatin tandem affinity purification, a method to map
the most confident binding sites (300). Although most MyoD binding events did not
correlate with differential expression between myotubes and myoblasts, it correlated well
with an increase in histone H4 acetylation, a histone mark associated with transcribed genes
(298). Similar to MyoD, the binding profile of Myog revealed a large number of binding
events (~35,000) in C2C12 myotubes (299). Additionally, other TFs were mapped during
myogenesis including Myf5, Snaill (300), Pax3, Pax7 (80), Mef2d isoforms (301), Mef2a
(using ChIP-exo, (302)), and YY1 (303).

TF genomic binding profiling reinforced previous findings and clarified some of the
dilemmas in understanding differential functions of certain TFs or even the same TF under
different conditions. For example, the dispensable function of Pax3 in postnatal myogenesis
and the indispensable function of Pax7 in protecting satellite cells from apoptosis can be
explained by the significant difference in their binding profiles in adult primary myoblasts.

While Pax7 binds to more than 50,000 genomic loci, Pax3 binding is restricted to only 4,600
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loci. Moreover, Pax7 binding events have been annotated to genes promoting myoblast
growth and inhibiting their differentiation (80). One of the biggest conundrums in
myogenesis is how MyoD activates different genes sequentially though it binds many of
these genes in both myoblasts and myotubes (298). This issue is answered partly by the
cooperation of MyoD with different TFs and cofactors at different stages during myogenesis
such as Mef2 TFs and the Six factors. This finding is confirmed by the significant genomic
overlap of MyoD with Mef2c (183), Mef2d (301) and Six1 (182). Interestingly, one of the
two Mef2d isoforms is able to recruit Ash2L promoting transactivation of late muscle genes
(301) in a p38-dependent manner (304). Moreover, Six4 recruits the demethylase of the
repressive histone mark of H3K27me3, Utx, to the regulatory regions of Myog and muscle
creatine kinase as an initial step in their activation. Whether this function of Six4 can explain
genome-wide induction of MyoD-induced genes during differentiation awaits further
genomic mapping of Six4 and is the focus of the current thesis.
1.4.2.2 Genomic mapping of histone modifications

As mentioned earlier, the histone modifications are a key determinant of the TF binding
activity as the histone proteins undergo different modifications that correlate with gene
transcriptional activation or repression. In fact, different histone marks can distinguish an
enhancer from a promoter or a gene body; some reflect an active transcription, gene silencing
or even a bivalent “paused” activation/silencing signature waiting for the proper cue
(reviewed in (305)). Genomic mapping of the chromatin marks and chromatin modifying
enzymes has been extensively studied during myogenesis. Among the chromatin marks
mapped in C2C12 cells are those associated with promoters and enhancers including
H3K4mel (histone 3 monomethylated on lysine 4), H3K4me2, H3K4me3, H3K9ac (histone

3 acetylated on lysine 9), H4K12ac, H3K18ac (306) and H3K27ac (307), in addition to

35



marks associated with gene bodies like H3K36me3 (306) and H2Bub (308), and those
associated with euchromatin and heterocromatin signatures such as H3K9me3 and
H3K27me3 (306). Besides C2C12 cells, histone marks in quiescent and activated satellite
cells from young and old mice have been profiled including H3K4me3, H3K27me3 and
H3K36me3 (56).

In addtition to histone marks, genomic mapping of chromatin modifying enzymes has
been performed using in vitro myogenic cell models, and together with the histone marks
they defined the genomic landscape during muscle formation. For example, mapping the
histone acetyltransferase p300 and its acetylated histone mark H3K27ac (307), together with
RNA pol II and H3K4mel (306) defined transcriptionally active enhancers which showed a
significant correlation and dependence on MyoD binding events (298, 307). An interesting
genome-wide mapping of the H3K27me3 demethylase Utx showed a significant overlap
between Utx binding profile and the histone chaperone Spt6. Spt6 is not only a
transcriptional elongation factor that facilitates RNA pol II movement during transcription,
but it also associates with Utx thus allowing the removal of H3K27me3 mark during gene
transcription (309). Interestingly, Utx is recruited to the promoters of Myog and muscle
creatine kinase by Six4. Whether Six4 is involved in recruiting Utx to all Utx-bound genes
induced during myogenesis has never been investigated.

1.5 Hypothesis and aims

Six4 and Six1 play an important role during prenatal muscle formation from the
specification of progenitor cells to muscle differentiation, including a function upstream of
Pax3 and MRFs. The role of Six1 and Six4 during muscle regeneration is beginning to be
addressed as these factors are expressed in quiescent, activated satellite cells and in their

differentiated progeny. A role of Six] in maintaining satellite cells homeostasis has been
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recently reported. Six4 mutant mice display no obvious developmental phenotype, and a
potential role for Six4 in adult muscle regeneration has not been reported. Recently, our lab
has shown an important role of Six4 during C2C12 myoblasts differentiation and a synergy
between Six4 and MyoD in inducing Myog reporter plasmid. Considering that Six1 and Six4
share some transcriptional targets, and that Six1 and MyoD binding profiles largely overlap,
it is possible that Six4 also overlaps with MyoD.

Based on these data, I hypothesized that Six4 plays important role during adult muscle
regeneration in part by cooperating with the MRF MyoD in regulating a set of genes needed
for proper muscle formation. My work has focused on determining whether Six4 plays an
important role during adult muscle differentiation in vitro and muscle regeneration in vivo
and on elucidating its molecular mechanism of action. My thesis reports the results of
experiments on four fronts: 1) determining whether Six4 is needed for adult muscle
formation by manipulating an in vitro cell model of MyoD-induced myogenic conversion.
This model was used to identify target genes regulated by Six4 as comprehensively as
possible by using gene expression profiling. The role of Six4 during muscle regeneration was
addressed using cardiotoxin-induced muscle regeneration combined with Six4 partial loss-of-
function; 2) identifying target genes of Six4 during skeletal myogenesis by performing ChIP-
seq to map the genomic Six4 binding profile during the differentiation of C2C12 myoblast
cell line, a well-used cell model of muscle differentiation; 3) defining a set of muscle genes
directly regulated by both Six4 and MyoD by combining their genomics data; 4) establishing

a connection between Utx and the set of Six4 and MyoD common targets.

N.B. The result chapters (3-5) are published in abridged form in Chakroun et al, 2015 (310).
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Chapter 2: Materials and Methods
2.1 Antibodies

Rabbit antibody against mouse Six4 was produced by immunization with a recombinant
protein representing amino acids 672 to 775 of mouse Six4, and was purified by affinity as
previously described (182). Specificity of the purified antibody was confirmed by
immunoprecipitating all the murine Six family proteins tagged with a triple Flag epitope
produced in rabbit reticulocyte lysates (Promega), followed by western blot probing with
anti-Flag antibody; only Six4 was immunoprecipitated by the purified antibody. Other
primary antibodies used include rabbit anti-Six4 (amino acids 414-775; (182)), rabbit anti-
Six1 (182), anti-MHC (MF20 clone, obtained from the Developmental Studies Hybridoma
Bank, DSHB), anti-Myog (clone F5D, DSHB, contributed by W. Wright), anti-beta-tubulin
(clone E7, DSHB), rabbit and mouse anti-MyoD (Santa Cruz, sc-760x and sc-32758x), anti-
embryonic MHC (eMHC, clone f1.652-b, DSHB), anti-Pax7 (clone Pax7-b, DSHB), mouse
anti-Flag (Sigma, F1804), goat anti-Myc (Santa Cruz, sc-789X), rabbit anti-Prmt5
(Millipore, 07-405; Abcam, ab109451), and goat anti-Eya3 (Santa Cruz, sc-15101).
Secondary antibodies used in western blot experiments were all coupled to horseradish
peroxidase (HRP) and purchased from Promega (anti-mouse or anti-rabbit IgG), or from
Thermo Scientific (anti-goat IgG). Anti-mouse coupled to FITC (Jackson Immunoresearch),
anti-mouse coupled to Alexa Fluor 488 (Jackson Immunoresearch), and anti-rabbit coupled
to Alexa Fluor 594 (Invitrogen) were used in immunofluorescence (IF) experiments.
2.2 Muscle injury and in vivo siRNA delivery

All surgical procedures were performed aseptically in compliance with the University of
Ottawa Animal Care and Use Committee following the Guidelines of the Canadian Council

on Animal Care and the Animals for Research Act. Seven-week-old C57BL/6 female mice

38



(Charles River, Canada) were anesthetized with isoflurane. After shaving both legs, the left
tibialis anterior (TA) muscle was injected with 30 ul of cardiotoxin (CTX, Latoxan, France,
10 mM in phosphate-buffered saline (PBS)), while the right TA muscle was injected with 30
ul of PBS as a control. For time course immunostaining, mice were sacrificed by cervical
dislocation as resting muscle, or 4 and 7 days after CTX injection. For eMHC
immunostaining and hematoxylin and eosin (H&E) staining, both legs were injected with
CTX followed by small interfering RNA (siRNA) targeting Six4 (siSix4#2, sequence
available in Table A2.1) or control siRNA following a modified protocol used by other
groups (130, 303). Briefly, 7.5 ul of siRNA (20 uM) was mixed with 7.5 pl of Opti-MEM
medium (Invitrogen), and 3 pl of Lipofectamine RNAiMax (Invitrogen) was mixed with 12
pl of Opti-MEM medium. Then, the diluted siRNA and Lipofectamine were mixed together
and incubated for 20 minutes (min.) at room temperature (RT) before injection into TA
muscles. The first siRNA injection was delivered 6 hours after CTX injection, and was then
repeated every 2 days. siSix4 was injected into one TA, while control siRNA was injected
into the contralateral TA. At least 5 mice were used for each time point tested. Mice were
sacrificed after 2 siRNA injections 4 days post-CTX injection for eMHC immunostaining or
after 3 siRNA injections 7 days post-CTX injection for H&E staining.
2.3 TA immunostaining

After cervical dislocation, TA muscles were dissected and fixed in 2 % (W/v)
paraformaldehyde in PBS for 30 min. at 4°C. Muscles were washed 2 times for 5 min. in
cold PBS (4°C) and quenched with 0.25 M glycine in PBS 2 times for 10 min. on ice.
Muscles were then incubated in 70% cold ethanol and processed for paraffin embedding and

sectioning. Slides were deparaffinized at RT for 3 times 10 min. in xylene, 2 times 5 min. in

39



100% ethanol, 2 min. in 95% ethanol, 2 min. in 80% ethanol, and 30 seconds in 70% ethanol.
Slides were then kept in distilled water until antigen retrieval which was performed by
incubating the slides in citrate buffer (10 mM citric acid, 0.05% Tween 20 (v/v), pH 6.0) for
20 min at 98°C, followed by cooling down to RT in the citrate buffer.

Sections were quickly rinsed with PBS-T (PBS, 0.1% Triton X-100 (v/v)) and blocked
in 3% bovine serum albumin (w/v) in PBS-T for 1 hour at RT. Sections were then incubated
with primary antibodies against Six4 (1:100 v/v, rabbit polyclonal), MyoD (20 pg/ml, mouse
monoclonal), Pax7 (13 pg/ml, mouse monoclonal), Myog (26 pg/ml, mouse monoclonal), or
eMHC (33 pg/ml, mouse monoclonal) in blocking buffer for 1 hour at RT, and rinsed 4 times
3 min. with PBS-T. Alternatively, sections without primary antibodies were included, to
confirm specificity of the signal obtained. Sections were then incubated with secondary
antibodies conjugated to Alexa Fluor 594 (1:1000, donkey anti-rabbit IgG) and with Alexa
Fluor 488 (1:400, goat anti-mouse IgG subl specific) in blocking buffer for 40 min. at RT in
the dark, and rinsed with PBS-T. Sections were rinsed with PBS, then deionized water, and
with 70% ethanol before incubation with 0.3% Sudan Black (w/v, Sigma) in 70% ethanol for
10 min. Slides were finally washed with PBS followed by deionized water; air-dried and
mounted with ProLong Gold antifade reagent with DAPI (Invitrogen).

Day 4 eMHC IF Images were acquired with a Carl Zeiss Axiovision Observer Z1
microscope and the Axiovision MosaiX tiling and stitching feature was used to capture a
panorama of the entire muscle at 20X magnification and an exposure time of 800 ms for the
Alexa Fluor 488 Green channel, 100 ms for the DAPI channel and 40 ms for the bright field
channel. The Axiovision Outline tool was used to manually measure all nucleated fluorescent

fibers.
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2.4 Hematoxylin and eosin (H&E) staining

Mice were sacrificed after 3 injections of siRNA, 7 days after CTX injection. Paraffin
sections were prepared as above, and left and right TA muscles were set side-by-side on
microscope slides. After deparaffinization, slides were incubated in hematoxylin solution
(Fisher Scientific) for 4 min. at RT, rinsed with water for 1 min., acidified 70% ethanol for
25-40 seconds, water for 1 min., and then incubated with eosin (Fisher Scientific) for 1 min.
Slides were rinsed again with: water for 1 min., 70% ethanol for 30 seconds, 80% ethanol for
2 min., 95% ethanol for 2 min., 100% ethanol for 2 times 5 min., and finally with xylene for
2 times 10 min. Slides were then mounted with xylene based permount and multiple images
of the muscle sections were acquired using Carl Zeiss Axiovision Imager A2 microscope at
10X magnification. Stitching the images was done using FIJI software's Grid/Collection
stitching plugin. For each mouse, single panoramic images containing the entire control and
experimental muscle sections were adjusted for equal levels and contrast in Adobe
Photoshop CS6, and areas without myofibers or with poor staining were masked. CellProfiler
(311) and its “UnmixColors” module were programmed to analyze the color of H&E
images, to automatically identify the outlines of myofibers and nuclei, and to report the
surface area of fibers containing at least one centrally-located nucleus (defined as nuclei
whose outline is not in contact with the myofiber outline).
2.5 Cell culture and stable cell lines

C2C12 myoblasts (American Type Culture Collection, ATCC) were grown in Growth
Medium (GM) containing Dulbecco's Modified Eagle's Medium with high glucose (DMEM),
supplemented with 10% Fetal Bovine Serum (FBS); 1% L-Glutamine and 1%
Penicillin/Streptomycin (P/S) until confluent. Once confluent, the cells were induced to

differentiate for 24, 48 or 96 hours by replacing the medium with differentiation medium
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(DM) containing DMEM supplemented with 2% Horse Serum; 1% L-Glutamine and 1%
P/S. C2C12 cells differentiated for 96 hours were harvested by differential trypsinization to
separate myotubes from reserve cells. Human embryonic kidney carcinoma cells (HEK
293T) and C3H 10T1/2 fibroblasts (ATCC) were grown in DMEM supplemented with 10%
FBS, 1% L-glutamine and 1% P/S. Primary myoblasts were prepared as described by Rando
and Blau (312) with the modifications described in (242, 313). Primary myoblasts were
cultured on Matrigel (Corning)-coated dishes in DMEM (ATCC) supplemented with 20%
FBS, 10% donor equine serum; 1% P/S, 10 ng/ml basic FGF (Peprotech) and 2 ng/ml HGF
(Peprotech). Cells were induced to differentiate in DMEM supplemented with 10% donor
equine serum and 1% P/S. All cells were cultured in a humidified water-jacketed incubator at
37°C with 5% CO2.
2.5.1 Knockdown cell lines

Short hairpin RNA (shRNA)-mediated knockdown of Six4 in C2C12 and C3H 10T1/2
cells was mediated by pSUPER.retro vector (Oligoengine) containing different sequences
targeting murine Six4 (shSix4#1: GCAAGCAAATGTACTGTG; shSix4#2: GCAAGGGA-
CATGAGGATTT; shSix4#3: GGATCTACCTCCCAGGATG; shSix4#4: GAGACGGTGT-
ATTGTTTCA; shSix4#5: GATGAAGACATGCAAGAC), murine Six1 (shSix1#1: GCTG-
AAAGCGCACTACGTG; shSix1#2: GAAAGGGAGAACACCGAAA; shSix1#3: AGAAT-
CAACTCTCTCCTCT; shSix1#4: GGGAGTGGTACGCGCACAA; shSix1#5: CTTGAGC-
ACGCTCTCGTTCTT), or control scrambled sequences (shNS: CAACAGATGAAGAGC-
ACCAA; shLuc: CTGACGCGGAATACTTCGA) that have no significant homology to the
mouse genome. Retroviruses carrying the indicated shRNA vectors were produced using
Phoenix cells according to the manufacturer’s protocol (Orbigen) and were used to infect

C2C12 or C3H 10T1/2 cells. Selection of the cells was done using 2 pg/mL puromycin
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(Sigma) starting 2 days after infecting the cells and for a total duration of 3-4 days, after
which the cells were maintained in medium containing a lower concentration of puromycin
(0.5 pg/mL).
2.5.2 Overexpression cell lines

For overexpression of 3xFlag-Six4-myc in C2C12, we amplified the complete coding
DNA sequence of Six4 by PCR from ¢cDNA isolated from C2C12 cells using the following
primers: ATAATGCGGCCGCGTCCTCTTCCTCCCCCACCGGGCAGATT and GTCGT-
CTCTAGATAAGTCTTGCATGTCTTCATCC. After cloning Six4 coding DNA sequence
into pBABE-puro (Addgene), retroviruses were produced and used to infect C2C12
myoblasts. Selection of infected cells was performed as discussed above.
2.6 RNAI in cultured cells

C2C12 myoblasts were seeded at 100,000 cells in 6-well plates (Corning), transfected
with Stealth siRNA duplexes targeting Six4 (siSix4#1, siSix4#2, siSix4#3; sequences are
available in Table A2.1) or control non-silencing siRNA (Invitrogen) using Lipofectamine
RNAiMax (Invitrogen) following the manufacturer’s protocol. Once confluent, cells were
induced to differentiate for 24 hours before RNA and protein extraction.
2.7 Myogenic conversion assay

C3H 10T1/2 cell lines were seeded at 50,000 cells on 6-well plates and infected with
retroviruses expressing either 3xFlag-MyoD-myc or empty plasmids. After 24 hours, cells
were switched to DM for 24 hours for RNA and protein extraction, or for 48 hours for
protein extraction. For IF, cells were seeded at 10,000 cells on tissue culture-treated
coverslips (Nunc) pre-coated with collagen type I (Roche) in 24-well plates. Retroviral
infection was performed and cells were differentiated for 48 hours. IF detection of MHC was

performed as described earlier (182). Percent differentiation was calculated as the percentage
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of nuclei within MHC-positive cytoplasm over the total number of nuclei. Fusion index was
calculated as the percent of nuclei in myotubes (MHC-positive cytoplasm with at least 3
nuclei) over the total number of nuclei.
pBABE-3xFlag-MyoD-myc-puro plasmid was subcloned from p3xFlag-MyoD-myc plasmid
described previously (182).
2.8 Immunoprecipitation (IP) of in vitro-translated proteins

Murine Six family proteins tagged with a triple Flag epitope were subcloned from
p3xFlag-myc plasmid (Sigma) into pBluescript plasmid and used to produce 3x (Flag-
tagged) in vitro-translated (IVT) Six family proteins in rabbit reticulocyte lysates (Promega)
according to the manufacturer’s recommendations. The expression level of different IVT
3xFlag-Six proteins was estimated by running western blot and probing with anti-Flag
antibody. Based on western blot normalization, 5 pl of IVT Six1, Six2, Six3 or Six5, or 45 pl
of either Six4 or Six5 were used in IP. IP was performed in a total volume of 225 pl in RIPA
buffer (50 mM Hepes pH 7.5, 500 mM LiCl, ImM EDTA, 0.7% sodium deoxycholate, 1%
NP-40) supplemented with protease inhibitors cocktail (pepstatin, leupeptin, aprotinin A, and
AEBSF) and 2 pl of anti-Six4 antibody for 2 hours at 4°C. Protein A sepharose beads were
added for another 2 hours at 4°C, followed by 7 times washing in RIPA buffer, and elution
using TS0E10S1 (50 mM Tris pH 8.0, 10 mM EDTA, and 1% (w/v) SDS). Protein eluate
and input samples were run using SDS-PAGE and their membranes were probed with anti-
Flag antibody.
2.9 Co-immunoprecipitation of Six4-myc and Flag-Utx-myc

Full length and different mutants of Six4 protein were cloned into CMV-myc plasmid

using primers listed in Table A2.1 (Appendix 2). p3x-Flag-Utx-myc was constructed by
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subcloning the coding sequence of human Utx (clone BC093868) into p3xFlag-myc (Sigma).
Different CMV-myc plasmids of Six4 mutants were co-transfected with Flag-Utx-myc or
empty plasmid into HEK 293T cells seeded in 100 mm dishes using polyethylenimine (PEI,
Sigma-Aldrich) as a transfection reagent (314). Alternatively, Flag-Utx-myc was co-
transfected with CMV-GFP-myc plasmid as a control. Once confluent, cells were split into
3x150 mm dishes and left to become confluent. Freshly prepared and dialyzed nuclear
extracts were prepared and immunoprecipitated as explained before (270) using 2 pg of anti-
Flag antibody (pre-coupled to Dynabeads M-280 Sheep anti-Mouse IgG (Invitrogen) per IP
condition for 1-2 hours, followed by 4 times washes for 10 min. in wash buffer (20 mM
Hepes pH 7.6, 300 mM KCI, 0.5 mM EDTA, 10% glycerol and 0.1% Nonidet-40). Finally
proteins were eluted with 6 M urea 0.1% (w/v) SDS in 20 mM Tris pH 6.8, 5X Laemmli
sample buffer, and B-mercaptoethanol at ratio of 7:2:1 respectively. Eluate and input samples
were run on SDS-PAGE and the membranes were probed with goat anti-myc antibody (Santa
Cruz).
2.10 Immunoprecipitation of Flag-Six4-myc

Full length Six4 protein, Six4 expressing amino acids 1-424 and Six4 V109E mutant
were cloned into p3xFlag-myc plasmid (Sigma) using primers listed in Table A2.1
(Appendix 2). Full length Flag-Six4-myc or the Six4 mutants mentioned above were
transfected into HEK 293T cells seeded in 100 mm dishes using PEI as a transfection reagent
(314). Once confluent, cells were washed with PBS, scraped, suspended in 5x the cell pellet
volumes of a lysis buffer containing 50 mM Tris pH 7.5, 300 mM NaCl, 2 mM EDTA, 0.2%
Triton-X 100, 15% glycerol and protease inhibitors (pepstatin, leupeptin, aprotinin A and

PMSF) and incubated on ice for ice 10 min. while mixing occasionally. The cell suspensions
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were then homogenized in a pre-chilled Dounce homogenizer with 20 strokes using pestle B
and incubated for 10 more min. on ice followed by spinning down in a microcentrifuge at
full speed for 15 min. at 4°C. After preclearing with protein A sepharose beads (Invitrogen)
for 1-2 hours at 4°C, 1 ug of anti-Flag antibody was added to 1 mg of cell lysates and
incubated at 4°C for an overnight. Protein A sepharose beads were then added and samples
were incubated for 1-2 hours at 4°C. Precipitated proteins were washed with the lysis buffer
4 times for 10 min. each and eluted with 25 pul of TsoE ¢S at 65 °C for 20 min. while flicking
occasionally. Eluate and input samples were run on SDS-PAGE and the membranes were
probed with goat anti-myc or anti-Eya3 antibody (Santa Cruz).

2.11 SDS-PAGE and western blot

Total protein lysates were prepared either from TRIzol (Invitrogen) according to the
manufacturer’s protocol or in lysis buffer containing 20 mM Tris pH 6.8, 6 M urea and 0.1%
SDS as described previously (182). After transfer, membranes were blocked in 5% milk in
Tris-buffered saline (TBS), incubated with primary antibodies overnight, washed 3 times
with TTTBS (TBS with 0.05% TritonX-100 and 0.05% Tween 20), incubated with HRP-
tagged secondary antibody for 1 hour, washed, and the signal was developed using
SuperSignal West Pico Chemiluminescent Substrate (Pierce Chemicals).

2.12 Reverse transcription followed by quantitative PCR (RT-qPCR)

Total RNA was isolated from C3H 10T1/2 cells using the Absolutely RNA Miniprep Kit
(Stratagene) following the manufacturer’s protocol including DNase I treatment. Total RNA
was isolated from C2Cl12 cells using TRIzol (Invitrogen). TA muscles were first
homogenized in TRIzol using polytron followed by RNA extraction using TRIzol protocol

and DNase [ treatment (Invitrogen) following the manufacturer’s protocol. Reverse-

46



transcriptase PCR was performed using the SuperScript® First-Strand Synthesis System for
RT-PCR (Invitrogen) using random hexamers as primers. qPCR was performed as explained
previously (182). The expression levels of genes in C2C12 and C3H 10T1/2 cells were
normalized to the Rps26 gene expression levels, while those in TA muscles were normalized
to a geometric mean of expression levels of a set of housekeeping genes with comparable
expression levels including Rps26, Thp, Actb and Rplp0 (315).
2.13 Gene expression profiling

Gene expression profiling was performed on C3H 10T1/2 cell lines 48 hours following
myogenic conversion and 24 hours after inducing differentiation as described previously
using Agilent 4x44k Mouse Genome microarrays (182). Raw processed probe intensity data
were filtered for present probes by keeping only probes present in at least 6 replicates out of
12 total replicates (shLuc + pBABE, shSix4#4 + pBABE, shLuc + pBABE-MyoD, and
shSix4#4 + pBABE-MyoD). Filtered data were further analyzed using Expander 6.5 (316)
where they were log-transformed, normalized by quantile and then tested for statistical
significance using unpaired student’s t-test. Finally normalized gene expression data were
visualized using Java Treeview (317) as fold change of shLuc + pBABE.
2.14 ChIP and ChIP-sequencing

ChIP assays and quantitative real-time PCR assays were performed as described before
(182) using anti-Six4 or anti-MyoD (Santa Cruz, sc-760x) antibodies. PCR primers are listed
in Table A2.1. ChIP-sequencing experiments were performed on various C2C12 cell lines
differentiated for 24 hours as described before (182) using anti-Six4 antibody (shNS and
shSix4#4 C2C12 cell line), anti-Flag antibody (Flag-Six4 C2C12, and parental C2C12), or
normal rabbit IgG (parental C2C12). TruSeq gDNA libraries and sequencing on HiSeq2000

at 4 samples per lane were prepared by the McGill University and Génome Québec
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Innovation Centre. Further analysis and alignment of ChIP-seq data was performed as
discussed before (182). Six4-bound peaks were called using MACS v2.0 (318) versus
different controls: IgG ChIP-seq, input sample, or no control. Only peaks that were identified
by all three peak calling methods were retained in the final list of peaks. Finally, peaks
discovered in the IgG sample run against the input sample were filtered out.

De novo motif discovery was performed using Amadeus (319) with the top peaks from
the anti-Six4 experiment. Matching background sequences were selected using CisGenome
(320). The program was run with “large” searches looking for 12 base pair motifs. The
background sequence of the search was set as 10x the size of the Six4-bound sequences
randomly selected using CisGenome (320). Once the position weight matrix (PWM) of each
motif was obtained, the motif was mapped in all Six4-bound peaks using CisGenome to get a
representative PWM of all Six4-bound peaks. PWMs were represented graphically using the
Weblogo program (321). Motif abundance within Six4-bound peaks versus matching non-
bound control regions was calculated using CisGenome (320) as described previously (214).

To assign Six4 binding loci to target genes, first we annotated Six4-bound peaks using
different tools including PAVIS (322) and a custom Perl script using the “Known genes”
annotation table from the UCSC genome browser (323). For every binding event, we
considered all genes within 50 kb upstream or downstream of the peak summit, but finally
only one gene was assigned per binding event. We considered the closest (smallest distance
between peak summit and gene transcriptional start site, TSS) regulated gene by Six4
knockdown (gene expression profiling data on myogenic conversion, and C2C12 cells in
case of Six4 knockdown (182)) to be the most likely target gene. If none of the close genes is
affected by Six4 knockdown, then the gene with the closest TSS to the peak summit was

assigned to the peak. Accordingly, some peaks were not assigned to any genes as we did not
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find any gene within 50 kb upstream or downstream of the peak summit, while some genes
were assigned to more than one peak. Once genes were assigned per peaks, their functional
categories were represented using David Bioinformatics online tool v6.7 (324).

Finally, ChIP-seq read density heat maps were generated using seqMINER (325). First,
the bed file of the Six4 peaks identified in shNS C2C12 or MyoD peaks (298) were sorted
according to the read density of the central 200 bp around either MyoD or Six4 summits in
the anti-Six4 ChIP-seq in shNS C2C12 cell line. Then, the heat maps of all ChIP-seq data
presented in this paper were visualized using seqMINER with contrast setting matching the
ChIP-seq read counts in order to normalize the heat maps. The output read density files from
seqMINER were used to create the average read density boxplots. The heat map of the
difference in shNS and shSix4 read density was generated using bedtools genomecov
(bedtools.readthedocs.org/en/latest/ content/tools/genomecov.html) which covers the read
density of ChIP-seq bedgraph file at every single base pair specified by a bed file. The
genome coverage output file was then visualized using Java Treeview (317).

2.15 Reporter constructs and reporter assays

Regulatory regions bound by both Six4 and MyoD were amplified from C2C12 genomic
DNA and cloned upstream of the firefly luciferase gene in pGL3-Basic reporter plasmid
(Promega). Mutations of the MEF3 motifs in these regulatory regions were introduced by
sequential overlapping mutagenic PCR reactions. Primers are listed in Table A2.1.
Luciferase reporter assays were performed on HEK 293T cells as explained before (182)
using PEI as a transfection reagent following a protocol described previously (314).

The Luciferase reporter assays involve multiple controls which are used for
normalization. First, all cells were co-transfected with plasmids carrying Renilla luciferase

driven by the CMV promoter, which controls for cell number and transfection efficiency.

49



Second, cells not co-transfected with plasmids overexpressing MyoD or Six4 were co-
transfected with an empty expression plasmid, which controls for basal promoter activity. To
measure the effect of normalization procedures we used the noise (average divided by
standard deviation) among replicate values for all promoters when cells where co-transfected
with both MyoD and Six4 because these are most representative of variability in the dataset.
The first normalization step was to divide all firefly luciferase (Luc) measurements by
corresponding Renilla (Ren); this reduced average noise among replicates from 0.535 to
0.3890. The second step was to divide all Luc/Ren values for a given replicate to the
corresponding Luc/Ren value representing basal promoter activity; this further reduced
average noise to 0.186. Data normalized by both steps were used to calculate synergy and the
individual effects of MyoD and Six4.

To calculate synergy values, we treated the calculation for additive synergy equivalently
to the test for additive genetic interactions (326). The derivation is as follows. In the absence
of synergy, the effect of a TF on promoter activity is expected to be the same regardless of
the presence of a second TF. This assumption can be represented as orri - Obas = OTFI,TF2 -
arr2, Where arp; and a orp, represent test promoter activities when the first (TF1) or second
(TF2) TF is overexpressed, respectively; op,s 1S the basal test promoter activity when no TFs
are over-expressed and aTF1,TF2 is the activity when both TFs are overexpressed. Based on
this assumption, the predicted promoter activity when both TFs are overexpressed but have
no synergy is predyTriTF2 = Mo TFI T Mo TF2 - Mapas, Where m is the measured promoter
activity. We can determine the magnitude of positive synergy by comparing the measured
promoter activity when both TFs are overexpressed to the predicted value: synergy =

M, TF1,TF2 - PYedy TF1 TF2-
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2.16 Utx inhibition

C2C12 myoblasts were seeded at 100,000 cells in 6-well plates. Once confluent, cells
were induced to differentiate for 24 hours in the presence of different concentrations (10 and
25 uM) of GSK-J4 (R&D Systems) or in the presence of DMSO as vehicle. Cells were
harvested for RNA and protein extraction using TRIzol.
2.17 Genomic data deposition
All ChIP-seq and DNA microarray data are deposited in the NCBI GEO database under

accession number GSE66319 and GSE66901.
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Chapter 3: Genome-Wide Cooperation between Six4 and MyoD in Regulating Adult
Muscle Differentiation
3.1 Introduction

Skeletal myogenesis, whether prenatal or postnatal, is regulated by a coordinated
function of several TFs with Pax3 and Pax7 specifying the muscle progenitor cells, and
MRFs controlling their myogenic commitment and differentiation (reviewed in (14)).
However, the complex transcriptional machinery regulating sequential steps during muscle
differentiation involves other TFs besides MRFs. In fact, various families of TFs cooperate
with MRFs to ensure a proper timely expression of genes regulating myogenesis. Among the
TFs reported to cooperate with MyoD in regulating myogenesis are the Mef2 (180, 327) and
Nfat family members (181). In addition, we have reported cooperation between Six4 and
MyoD, and Six4 and Myog in inducing a luciferase reporter plasmid containing tandem
copies of MEF3 and Ebox motifs. We have also shown cooperation between Six4 and MyoD
in inducing a Myog proximal promoter reporter plasmid (182). Six4 and Six1 are involved in
regulating many steps during prenatal myogenesis as early as specification of progenitor
cells to muscle differentiation at their designed territories (233). A role for Six1 during in
vitro adult muscle formation and in vivo muscle regeneration has recently been documented
(182, 93). Six4 is also needed for in vitro adult skeletal myogenesis by regulating the
expression of a group of genes needed for proper C2C12 cells differentiation as assayed by
gene expression profiling performed after RNAi-mediated knockdown of Six4 (182). To
identify genes directly regulated by Six4, I used high-throughput genomics approaches to
map the binding sites of Six4 during muscle differentiation and to determine, as
comprehensively as possible, the target genes regulated by Six4 during MyoD-induced

myogenic conversion. The combination of these two approaches with the available data
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about MyoD allowed the identification of genes concomitantly bound and potentially
cooperatively regulated by both Six4 and MyoD.
3.2 Results
3.2.1 Six4 is required for efficient MyoD-induced myogenic conversion

In order to study the role of Six4 during adult myogenesis, I started by using the well-
studied myogenic conversion assay where ectopic MyoD can convert the fibroblast cell line
C3H 10T1/2 into myoblasts . Although C3H 10T1/2 cells are isolated from a mouse embryo
(328), once converted into the myogenic lineage they represent adult myogenesis. This
model has been used previously to study cooperation between MyoD and other TFs
including members of the Mef2 (180), Nfat families (181), as well as vestigial-like gene 2
(Vgll2, (329)). To study a potential role of Six4 in regulating myogenic conversion and
cooperating with MyoD, I first measured Six4 expression in C3H 10T1/2 fibroblasts using
western blotting. Since Six4 is expressed in these cells (Fig. 3.1A), I used retroviruses
expressing different sSiRNA sequences to stably knockdown Six4 expression in C3H 10T1/2
fibroblasts (Fig. 3.1B and C). I tested a number of RNA hairpins hoping to identify the one
with the best knockdown of Six4 and no cross-reactivity towards Six1. I included Six1 in
these experiments because I was interested in comparing the effect of Six4 knockdown to
that of Six1, which has a known role in adult skeletal myogenesis. For this reason, stable
C3H 10T1/2 cell lines with attenuated expression of either Six1 or Six4 were established
using the shRNA retroviruses (Fig. 3.1B and C). One of the control scrambled shRNA
(shNS) downregulated Six1 and Six4 expression, probably through off-target effects or other
means, while shLuc, directed against the irrelevant Luciferase gene, did not appreciably
affect the expression of Six1 or Six4 when compared with the non-transfected cells. For

further experiments, only shLuc was used as a control shRNA. shSix1#4 (and 4b which
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represents another biological replicate) as well as shSix1#5 affected the expression of both
Six4 and Six1 and were not used for any further experiments. shSix1#2 and #3 had the most
pronounced effect on Six1 knockdown without affecting Six4 expression, and consequently
they were used as Six1 knockdown cell lines in subsequent experiments. Likewise, shSix4#1
affected both Six1 and Six4 while shSix4#2 had no effect on Six4 expression. shSix4#3, #4
and #5 significantly reduced the expression of Six4 without substantially affecting Six1
expression compared to shLuc; consequently, they were used in further experiments.

The C3H 10T1/2 cell lines were then used in the myogenic conversion assay where
MyoD expression in the shLuc control cell line resulted in the induction of Myog expression
(Fig. 3.2A), an early myogenic differentiation marker, and MHC (Fig. 3.2B), a marker of
terminal muscle differentiation, 24 and 48 hours after inducing differentiation respectively.
Both Myog and MHC expression were attenuated in the shSix4#4 cell line used (Fig. 3.2A
and B). IF on representative cell lines 48 hours after inducing differentiation using an
antibody against MHC revealed a decrease in myotubes formation in both shSix4#4 and
shSix1#3 cell lines compared to shLuc cells (Fig. 3.2C). This is further represented by the
significant reduction in the percent of differentiation (counting all nuclei within MHC" cells
relative to the total number of nuclei) and myoblast fusion index (counting all nuclei within
MHC" myotubes having at least three nuclei relative to all nuclei) in all shSix1 and shSix4
cell lines tested, except for shSix4#3, compared to the control shLuc cell line (Fig. 3.2D).
shSix4#3 cell line shows the same trend of reduced percent of differentiation and fusion
index like the other cell lines tested but it misses the statistical test cut-off. In summary, these
data confirm the important role of Six1 and Six4 during adult myogenesis represented by the

myogenic conversion assay and complements previous data using C2C12 myoblasts.
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Figure 3-1 Establishing C3H 10T1/2 cell lines with attenuated expression of Six1 or Six4
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Figure 3.1. Establishing C3H 10T1/2 cell lines with attenuated expression of Six1 or
Six4.

A) Western blot on total protein extracts from C2C12 myotubes and C3H 10T1/2 cells
showing expression of Six1 and Six4. B) Graphical representation of shRNA sequences
targeting Six1 and Six4 transcripts. C) Western blot on total protein extracts from the stable
C3H 10T1/2 cell lines established using the different ShRNA sequences. shSix1#4a and 4b
are two separate biological replicates of cells transfected with the shRNA sequence #4. -
tubulin is shown as loading control.

56



shSix4#4

shSix1#3 §

D

shLuc
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Figure 3.2. Impaired myogenic conversion in shSix1 and shSix4 C3H 10T1/2 cell lines.
A) Western blots on total protein extracts from representative cell lines 24 hours after
inducing differentiation in presence or absence of ectopic MyoD. B) Western blot on total
protein extracts from representative cell lines 48 hours after inducing differentiation in
presence or absence of ectopic MyoD. B-tubulin is shown as loading control. C) IF on
representative C3H 10T1/2 cell lines used in the myogenic conversion assay. In the merged
images, DAPI is represented by blue staining while MHC is green. D) Percent of
differentiation and fusion index are significantly impaired in Six1 and Six4 knockdown cell
lines used (n =5, * p < 0.05 using one-tailed unpaired student’s t-test).
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3.2.2 Six4 regulates a set of genes needed for efficient MyoD-induced myogenic
conversion

We have used RNA interference assays coupled to gene expression profiling in order to
identify genes regulated by Six4 during C2C12 myoblast differentiation. By using the C2C12
cell model, we were able to identify genes regulated by Six4 irrespective of their regulation
by MyoD. To complement the C2C12 cell model and to identify Six4 target genes impaired
during MyoD-induced myogenic conversion, I performed gene expression profiling on
shSix4#4 or shLuc cells in the presence or absence of MyoD 24 hours after inducing
differentiation. A large set of genes (2730 probes, 1944 unique genes) were significantly
induced or downregulated (p < 0.05, fold change between shLuc + pBABE and shLuc +
pBABE-MyoD > 1.5) during MyoD-induced myogenic conversion (Appendix 2, Table
A2.2). Many genes (723 genes) were also significantly affected by Six4 knockdown (p <
0.05, fold change between shLuc + pBABE-MyoD and shSix4 + pBABE-MyoD > 1.5;
Appendix 2, Table A2.3). These genes were clustered into four groups of co-expressed genes
(Fig. 3.3). Cluster 1 contains 355 genes normally induced by MyoD but with attenuated
induction in the cells with Six4 knockdown. This cluster counts many genes involved in
muscle development or contraction, including Myog, multiple myosin heavy (Myhl, Myh2,
Myh6, Myh7, and MyhS§) or light chain genes (Mylpf, Myll, Myl3, and Myl4), troponin genes
(Tnnc2, Tnnil, Tnni3, Tnntl, Tnnt2, and Tnnt3) and several others (Appendix 1, Table A2.4
contains a complete list of biological processes enriched in this cluster). Cluster 2 contains
193 genes normally downregulated by MyoD but with less pronounced reduction in the cells
with Six4 knockdown. Genes in this cluster are enriched for different biological processes,
including cell adhesion, signal transduction and proliferation (Appendix 2, Table A2.5). On

the contrary, clusters 3 and 4 are composed of 175 genes affected by shSix4 independently of
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Figure 3.3. Genes modulated by Six4 during myogenic conversion.

Heat map on all genes significantly modulated by Six4 knockdown during myogenic
conversion 24 hours after inducing differentiation on either shLuc or shSix4#4 cell lines in
the presence or absence of MyoD (p < 0.05, fold change between shLuc + MyoD and shSix4
+ MyoD > 1.5). Heat map is presented as logarithm (base 2) of fold change of shLuc +
pBABE sorted in decreasing order of Six4 effect on MyoD-regulated genes (n = 3 biological
replicates for each condition). For each cluster, select biological processes from gene
ontology that are significantly enriched (p < 0.05) are indicated, with the total number of
genes in each process given in parentheses.
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MyoD expression. Cluster 3 contains genes involved in different biological processes such as
nervous system development, cell differentiation and cell migration (Appendix 2, Table
A2.6), while genes in cluster 4 are enriched for biological processes such as ion transport,
system development and neuron recognition (Appendix 2, Table A2.7). Together, these data
indicate that MyoD cannot fully drive myogenic conversion without proper expression levels
of Six4, and suggest that Six4 is a necessary myogenic TF co-regulating with MyoD the
expression of a large set of muscle genes.
3.3.3 Generating a specific anti-Six4 antibody

To identify genes bound by and potentially regulated by Six4 during muscle
differentiation, I set out to perform chromatin immunoprecipitation followed by high-
throughput DNA sequencing (ChIP-seq) of Six4 in C2C12 myoblasts (291), an in vitro
model of muscle differentiation, often used in large genome-scale experiments (183, 298,
301, 306, 307) as these cells do not undergo spontaneous differentiation. C2C12 cells can be
maintained as myoblasts or induced to differentiate all the way to myotubes simply by
altering the composition of the culture medium (Fig. 3.4A, (182)). C2C12 myoblasts (MB)
differentiate into myocytes marked by the expression of Myog 24 hours after inducing
differentiation (T24) followed by myotubes formation (T48 and later time points) marked by
the activation of MHC expression (182). Six1 and Six4 are expressed throughout C2C12 cell
differentiation from myoblasts to myotubes with maximal expression of Six4 at T24 (Fig.
3.4A, Liu et al, 2010).

We have previously mapped the genomic binding profile of Six1 during C2C12 cell
differentiation (MB, T24 and myotubes) using ChIP-on-chip approach. Six] was found to
bind to a large set of genes regulating muscle formation or function (182). Six4 was shown to

bind to some of these genes including Myog, Ldb3 (Lim domain binding 3), Chrng (Choline-
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Figure 3-4 Six4 binds to the regulatory regions of Six1 target genes during C2C12 myoblast differentiation
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Figure 3.4 Six4 binds to the regulatory regions of Six1 target genes during C2C12
myoblast differentiation.

A) Western blot on total protein extracts harvested from C2C12 myoblasts, or 0, 24, 48 and
96 hours (Myotubes) after inducing differentiation. B-tubulin is shown as loading control. B)
ChIP on C2C12 myoblasts (MB), at T24 or myotubes (MT) immunoprecipitated with anti-
Six1, anti-Six4 or ctrl IgG. * p < 0.05 compared to the negative control locus HoxD10 or Ctrl
IgG ChIP, n =3.
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rgic receptor, gamma subunit), Chrnal (Cholinergic receptor, alpha 1 subunit), Spryl
(Sprouty homolog 1), and Pbx! (Pre B-cell leukemia transcription factor 1) during the three
tested time points of C2C12 differentiation (Fig. 3.4B, (182)). The binding of Six4 to Six1
target loci was believed to be a real binding event as potential cross-reactivity between anti-
Six4 antibody and Six1 protein during ChIP is unlikely because the Six1 protein is
undetectable in the anti-Six4 ChIP eluates by western blot (Fig. 3.5A, (182)).

Although ChIP followed by western blot did not show a cross-reactivity of anti-Six4
antibody with Six1 protein (Fig. 3.5A), IP performed on in vitro-translated (IVT) Flag-
tagged Six1 or Six4 proteins with the anti-Six1 or anti-Six4 antibody followed by western
blot using anti-Flag antibody showed that anti-Six4 antibody cross-reacts with Six1 protein
but not vice versa (Fig 3.5B). Because it is essential to use a specific antibody before
undertaking genome-wide ChIP studies, I set out to design a new rabbit anti-Six4 antibody.

Anti-Six4 antibody was generated against the C-terminal domain of Six4 protein starting
from amino acid 414 till the last amino acid 775 (182, 208). Although this domain is not
present in the Six1 protein, there are seven amino acids (PLTSSLV, amino acids 600-606)
that are shared with Six1 protein and it would be preferable to avoid them in the new Six4
immunogen (Fig. 3.6). Among the Six factors, only Six5 has a long C-terminal domain
(206); yet, this C-terminal domain is not homologous to Six4 C-terminal domain (Fig. 3.7). I
therefore chose a new Six4 immunogen that starts after the three common amino acids
between Six4 and Six5 (LLS) starting from amino acid 672 till amino acid 775. The newly
designed rabbit anti-Six4 antibody was tested against all the Six family proteins expressed in
reticulocyte lysates as Flag-tagged and immunoprecipitated using the new anti-Six4

antibody. Western blot performed on the IP eluates showed no cross-reactivity with the new
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Figure 3-5 Cross-reactivity of the anti-Six4 antibody
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Figure 3.5. Cross-reactivity of the anti-Six4 antibody.

A) Western blot on ChIP samples from C2C12 24 hours after inducing differentiation
immunoprecipitated with the indicated antibodies and probed with either anti-Six1 or anti-
Six4 antibody. B) Western blot on in vitro-translated (IVT) Flag-Six1-myc and IVT Flag-
Six4-myc expressed in reticulocyte lysates and immunoprecipitated using either anti-Six1 or
anti-Six4 antibody. Membrane was probed with anti-Flag antibody.
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Figure 3-6 A potential common immunogen between Six1 and Six4 proteins
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Figure 3.6. A potential common immunogen between Six1 and Six4 proteins.

Pairwise alignment of the murine Sixl and Six4 proteins using ClustalW2. Anti-Six1
antibody was raised against the entire Six1 protein while anti-Six4 immunogen starts at
amino acids 414 to 775. The first three amino acids ‘FKV’ of the immunogen are highlighted
in yellow. The amino acids highlighted in purple indicate identical residues between Six1
and Six4 proteins.
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acids with similar properties.
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Figure 3-7 Pairwise alignment of the murine Six4 and Six5 proteins
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Figure 3.7. Pairwise alignment of the murine Six4 and Six5 proteins.
New Six4 immunogen starts right after the three amino acids “LLS” highlighted in purple i.e.
from amino acids 672 to 775.
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antibody (Fig. 3.8A). Similar to the old anti-Six4 antibody, the new anti-Six4 antibody was
able to immunoprecipitate Six4 in ChIP experiment showing a similar enrichment level to
the old antibody (Fig. 3.8B). For further experiments, only the new anti-Six4 antibody was
used.

In summary, these data demonstrate by using small-scale ChIP experiments that Six4
directly binds the regulatory regions of some muscle genes as reported by us and by other
groups (182, 236, 270, 271). This opens the door to performing a comprehensive
identification of Six4-bound loci during myoblast differentiation.

3.3.4 Genome-wide mapping of Six4 binding profile during myoblast differentiation

Since Six4 is expressed in C2C12 MB and its expression levels increase upon inducing
differentiation in these cells, peaking at T24 post-differentiation (Fig. 3.4A), I performed
ChIP-seq at T24. To obtain a controlled set of Six4-bound loci, I established C2C12 cell
lines with either a stable knockdown of Six4 expression level (Fig. 3.9A) or a stable
overexpression of Flag-Six4-myc (Fig 3.9B). shSix4#4 C2C12 line had the most pronounced
effect on Six4 knockdown (Fig 3.9A) without having an effect on the expression of Six1 or
MyoD at T24 (Fig. 3.9C). As a control, I performed ChIP-seq using the custom-made anti-
Six4 antibody in the shSix4#4 cell line in comparison to shNS control cell line. As a second
control, I performed ChIP-seq using the anti-Flag antibody in Flag-Six4-myc C2C12 cells.
Finally, I also performed control ChIP-seq experiments using normal rabbit IgG and anti-
Flag antibodies in parental C2C12 cells.

Using stringent analysis criteria (described in details in chapter 2), I identified a total of
58,528 Six4 binding peaks in the shNS C2C12 cell line. Although this is relatively a large set
of bound loci, they represent high confidence Six4 binding events as evident by the ChIP-seq

read densities heat map (Fig. 3.10). Six4 binding at peaks identified in the shNS C2C12 is
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Figure 3-8 Specificity of the newly custom-made rabbit anti-Six4 antibody
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Figure 3.8. Specificity of the newly custom-made rabbit anti-Six4 antibody.

A) In vitro-translated 3xFlag-tagged full length mouse Six family proteins were expressed in
reticulocyte lysates and immunoprecipitated using the new rabbit anti-Six4 (amino acids
672-775) antibody. Western blot membrane was probed with an anti-Flag antibody. B) ChIP
on C2C12 cells at T24 using the new and old (amino acids 414-775) anti-Six4 antibodies. *,
p < 0.05 compared to Ctrl IgG ChIP and HoxD10, n = 3.
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Figure 3-9 C2C12 cell lines used in ChIP-seq
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Figure 3.9. C2C12 cell lines used in ChIP-seq.

A) Western blot on total protein extracts harvested from C2C12 cell lines established using
the shRNA sequences described in Figure 3.1 and harvested as myoblasts. The black line
separates lanes that are not contiguous on the film but they are from the same film and same
exposure. B) Western blot on total protein extracts from C2C12 cell line overexpressing
Flag-Six4-myc or empty expression plasmid. C) Western blot on total protein extracts from
shSix4#4 C2C12 cell line harvested at T24, n = 3. B-tubulin is shown as loading control.

71



associated with a decrease in read density (i.e. peak height) of the corresponding peak in the
shSix4 cell line which is more evident by the plot of the difference in read densities of shNS
and shSix4 cell lines (Fig. 3.10). Besides, Six4 binding is paralleled by binding of Flag-Six4,
although the anti-Flag antibody did not give us the same degree of enrichment as the anti-
Six4 antibody (Fig. 3.10). This is further supported by the boxplot of the ChIP-seq mean
signal around peaks summit where the binding of Flag-Six4, as well as the decrease of ChIP-
seq read density in the shSix4 dataset are observed only at Six4 peaks, but not at control
regions not bound by Six4 (Fig. 3.11A). One of these peaks is represented by Six4 binding at
the 5’UTR of one of the isoforms of the Pde4dip (Phosphodiesterase 4D Interacting Protein)
gene (Fig. 3.11C). Both anti-Six4 and Flag-Six4 antibodies yielded a distinguishable ChIP-
seq peak, and the peak height dropped by approximately 70% with Six4 knockdown
(normalized read density of 11.41 in shNS and 3.63 in shSix4), further suggesting that it
represents a high confidence Six4 binding site.

To assign genes to Six4 peaks, I first used PAVIS (322) to annotate Six4 peaks to genes
within 50 kilobase pairs (kb) of the transcriptional start site (TSS) and 10 kb of the
transcriptional end site. PAVIS allows annotation of each peak to a single gene with the TSS
closest to the peak summit. Based on these criteria, most of the Six4 binding events are
relatively close to the TSS of genes; yet, a significant proportion of Six4 binding sites (17%)
are found more than 50 kb away from any gene start site (Fig. 3.12A). When the Six4-bound
loci are broken down based on their location versus genes, 60.3% of theses peaks are present
within genes (exons, introns, 5’UTR and 3’UTR), while the rest are intergenic, falling in
proximal promoters or in more distal regions (Fig. 3.12B).

Distinct chromatin marks are associated with various genomic regions and reflect

different gene expression patterns (reviewed in (305)). I next analyzed the various categories
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Figure 3-10 Read density plots of ChIP-seq in C2C12 cell lines

Antibodies:  Six4 Six4 Difference Flag Flag IgG

C2C12line: shNS shSix4  shNS-shSix4 Flag-Six4 Parental Parental

[KELRICEITEE T

ChIP-Seq normalized read densities at Six4 peaks
identified in shNS C2C12 (58,528 peaks)

-2kb 2kb

Figure 3.10. Read density plots of ChIP-seq in C2C12 cell lines.

Heat maps of Six4 ChIP-seq read densities in C2C12 cell lines at Six4 peaks identified and
sorted by decreasing peak height in the anti-Six4 experiment in shNS C2C12 cell line. All
plots were generated using seqMINER (325) except for the difference in read densities of
shNS and shSix4 ChIP-seq which was generated using bedtools genomecov. Stronger color
intensity represents higher ChIP-seq read density. Colorbar of the heat map of the difference
in the read densities of shNS and shSix4#4 is represented underneath. Black means no
difference in binding, red means weaker binding after Six4 knockdown, and green represents
weaker binding in control conditions. The red color predominates throughout.
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Figure 3-11 Boxplots of ChIP-seq in C2C12 cell lines

WY} JO AUO JO ST, Y 01 3SO[O SPUI] XIS puL AJLIR[D 10J UMOYS dIR dIppapd JO SWIOJOST Y NYUW 0M) ATU() dUdT

dippapq 30 SS.I 2yl 01 as0[d Surpulq XIS Jo jdwexa uy (g "Suoidal [0JIU0d AIBSAU Ul JO “dUI| [[99 SNYS Ul paijiauapr syead xi1g
Jo ywwns ayy punode dq Oz SuUI] [199 7107 [Bwualed pue $x15-5e[] ‘pXISYS ‘SNYS Ul bas-d1yD) XIS Jo sa1jisuap peas uedp (v
*SAUN [199 TIDTD ut bas-g1y) jo spopdxog [1°¢ 2an31g

suolbal eAnlebaN  syead pxIS (1007

Bely xig Bely xi1g .
e S B S S —— uoIJeAIaSUOD) -jue  -jue -jue  -pue  -SeIPOqHUY
e 1D 0P o ﬂm._lu._ . D WI_._ .
s dIpYOP g o W S S O3 I :seuyeo
. s XX O g X X & ¢lo2D
|eyusted Bej4-nue T - .
-2 == 55 =g ° £
w _ ° pxig-Be|4 Be|4-nue Tl ~ = m -
i : e 2 e
° of - 39
e K _ i
° pHpXISUSTPXIS-Hue L 3
= m 25
L ° gNusTpxig-hue rss2
4 , %
! NZ.G L6 NLLG 26! €4UD Ly *®

m
<

74



of Six4 binding sites in relation to distinct chromatin features mapped in the C2C12 cells
including RNA pol II and histone marks associated with gene expression such as H3K4me3
and H3K9ac or gene repression such as H3K27me3 (306). Six4 binding sites at proximal
promoters seem to have the most distinguishable profile of these marks, with the strongest
enrichment for H3K4me3 and the lowest amount of H3K27me3. H3K36me3 accumulates
within the body of genes that are actively transcribed and seems to be higher in Six4 binding
sites falling inside genes (Fig. 3.12C).

Although PAVIS is a useful binding site annotation tool, it has a drawback of assigning
only one gene per binding site. To circumvent this limitation, we devised an algorithm
(implemented in Perl) that uses the “Known genes” annotation table from the UCSC genome
browser (323) and assigns several genes to a single binding site within a pre-set distance
window from the binding site peak. By using this script, I identified all genes within 50 kb
window from each peak summit. Next, I combined ChIP-seq annotation table with gene
expression profiling data performed during C3H 10T1/2 myogenic conversion (discussed
earlier) and in differentiating C2C12 myoblasts targeted by siSix4 (182). I set an algorithm to
locate the TSS of genes whose expression is deregulated by the knockdown of Six4 in
differentiating C2C12 myoblasts (182) or in fibroblasts undergoing myogenic conversion
(from Fig. 3.3). If no deregulated gene existed within this window, then the gene whose TSS
is closest to the peak summit was assigned. Approximately 74% of the ChIP-seq peaks
(43,540 peaks) were annotated to a total of 14,637 unique genes (data available in (310).
Functional annotation term enrichment analysis revealed that Six4 target genes are involved
in various biological processes including muscle development, represented by 438 genes,
regulation of transcription, represented by 1149 genes, and cell proliferation by 1261 genes

(Table 3.1; a complete list of enriched functional annotation terms is available in Table A2.8).
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Figure 3-12 Six4 peaks annotation
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Figure 3.12. Six4 peaks annotation.

A) Distribution of Six4 binding sites with regards to the closest gene transcriptional start
sites (TSS). B) Distribution of Six4 peaks identified in shNS C2C12 cell line (58,528 peaks)
in relation to their distance from known genes using PAVIS (322). C) Average ChIP-seq
read density of histone marks and RNA pol II at Six4 peaks separated according to their
location with regards to known genes, based on panel B.
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Table 1 3-1 Selected gene ontology biological processes significantly enriched among all Six4-bound genes

Table 3.1 Selected gene ontology biological processes significantly enriched among all
Six4-bound genes.

Rank Biological Six4- | Total in FDR? Examples
process bound | genome
1 cell 1396 1970 1.36E-42 | Cdx2, Bdnf, Atohl, Nkx3-2,
development Bmp4, Runx2, Ctnnb1, Cux1,
Numb, Gasl, Map3kl, Sfrp2,
Robol
2 neurogenesis 1050 1441 2.44E-39 | Eyal, Etv4, Fgf8, Gli2, Rora,
Tbx6, Gsk3b, Cdk5, Gdf6,
Neurodl, Neurog2, Heyl
10 | reg. of 1149 1629 1.70E-33 | Atfl, Bachl, Prdm1, Bmil,
transcript. from Chd2, KIf6, Hoxbl, Foxo3,
RNA pol. 11 Rxra, Smarcel, Sox14,
promoter
16 cardiovascular 679 905 2.74E-31 | Gata4, Mef2a, Cited1, Nrdal,
system Notch2, Tbx1, Tbx5, Teadl,
development Handl, Lbx1, Smyd1
34 cellular response 510 665 3.16E-27 | Acvrl, Rhoa, Bmprla, Cd44,
to growth factor Mapk14, Erbb4, Mtor, Itga$5,
stimulus Smad3, Tgfbr3, Sosl
37 muscle structure 438 558 3.99E-27 Bmp2, Camk2d, Dmpk,
development Foxcel, Six1, Six4, Rbpj,
Mef2c, Myog, Myft5, Nfatc4,
Sox8
58 cell proliferation 1261 1887 6.10E-22 Cdc20, Cdc25¢, Cend3,
Bublb, Cdk4, Cdknlc, E2f3,
Fosl2, Jak2, Nfya
59 cell-cell 887 1281 1.14E-21 Bmp2, Chrnal, Chrng,
signaling Gabra3, Gnail, Inhbb, Irsl,
Itgh2, Pdgfa, Fgfrl, Fgf20
82 | programmed 1218 1832 5.29E-20 | Casp3, Casp8, E2f2, Gadd4b,
cell death Nfkbl, Fadd, Tnfrsfl8,
Ripk2, Traf4
89 | cell migration 748 1073 2.23E-19 | Angptl, Rhog, Egfr, Ccr4,
Ephal, Ephb3, Cxcr2, Met,
Myolc, Ccl4, SemaSa,
Kif20b
97 actin filament- 439 592 1.44E-18 Actnl, Actn2, Arhgap6,
based process Cav3, Des, Myh3, Arhget5,
Rock2, Racgapl, Tmod3

* The false discovery rate values given are for multiple hypothesis testing by the algorithm of
Benjamini and Hochberg. The background set of genes used in these calculations was the
entire genome.
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Other enriched categories include neurogenesis, represented by 1050 genes, and
cardiovascular development, represented by 679 genes. The enrichment of these categories
can reflect genes involved in more than one pathway such as Eyal and Heyl which are
involved in neurogenesis and myogenesis. This is not an unexpected finding as Six4 is
involved in regulating many developmental processes in addition to myogenesis.

Some Six factors are known to bind to the MEF3 DNA sequence motif, and we reported
previously a MEF3 motif that better represents the Six1 binding profile based on Six1 ChIP-
on-chip in C2C12 cells (182, 214). I performed a de novo motif search among the top
(highest confidence peaks with the lowest MACS p value) Six4-bound sequences and
discovered a MEF3-like motif (Fig 3.13A) very similar to that we found for Six1 (182, 214).
Mapping this motif in all Six4 binding sites identified in ChIP-seq and in matched negative
control loci revealed that it is strongly enriched among Six4-bound regions (p < 3x10'® by
hypergeometric distribution test) with the strongest enrichment being among the highest
confidence (lowest MACS p value) target loci (Fig. 3.13B).

3.3.5 Six4 expression, binding profile and functional overlap with MyoD

The myogenic conversion data (Figs 3.2 and 3.3, Table A2.3) implicates a potential
cooperation between Six4 and MyoD in regulating myogenesis. Moreover, de novo motif
search among the highest confidence Six4-bound peaks identified several motifs enriched in
these sequences including the Ebox motif, the DNA binding site of MyoD (Fig. 3.13C).
Similar to the MEF3 motif, the Ebox motif is overabundant among the top Six4 peaks (Fig.
3.13D, p = 9.99 x10™'°, hypergeometric test) with a distribution comparable to that of the
MEF3 motif (Fig. 3.13B). Additionally, the genomic binding profiles of Six4 and MyoD
overlap considerably with a total of 9,422 bound by both Six4 and MyoD in myotubes

representing 4,733 unique genes (Fig. 3.13E). These common peaks represent 36% of the
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Figure 3-13 A significant overlap between Six4 and MyoD peaks
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Figure 3.13. A significant overlap between Six4 and MyoD peaks.

A) Logo representation of the de novo MEF3 motif identified within Six4 bound regions.

B) MEF3 enrichment curve among Six4 peaks in bins of 1000 sorted in order of increasing
MACS p-value. C) Ebox motif is enriched (D) among Six4 peaks. E) Overlap between Six4
peaks identified in the anti-Six4 experiment in shNS C2CI12 cell line and MyoD peaks
identified in Cao et al, 2010 (298) using UCSC genome table browser. Six4 and MyoD
binding sites are considered to overlap if their respective center points are separated by less
than 1 kb. F) Distribution of Six4 binding sites with regards to assigned target genes, as
determined by PAVIS (322).
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peaks bound by MyoD and 16% of the peaks bound by Six4. When considering the distance
of these joint Six4-MyoD target sites from the TSS of closest known genes (Fig. 3.13F),
those binding within genes are still the most abundant, but with an increase in the proportion
of the sites binding within proximal promoters compared to the entire set of Six4 targets
from 6% to 18% (compare Fig. 3.13F with 3.12B). Representative examples of Six4 and
MyoD binding at proximal promoters and distal regulatory regions of common genes are
shown in Fig. 3.14A compared to regulatory regions bound only by Six4 (Fig. 3.14B). In
each case, both Flag-Six4 and Six4 show binding at these loci, and the Six4 peak height
drops significantly in shSix4 cell line compared to shNS cell line.

Binding of Six4 and MyoD at a select number of common loci was confirmed by ChIP
assays followed by qPCR (qChIP) performed in the shNS C2C12 cells at T24 (Fig. 3.15A).
Among the selected regulatory regions are those of Psmb6 (Proteasome subunit, beta type, 6)
and Setd7 (SET domain containing (lysine methyltransferase) 7) which show significant
ChIP enrichment only for Six4 and not for MyoD, as these two loci are bound only by Six4
but not by MyoD based on ChIP-seq data. Instead, a significant binding of both Six4 and
MyoD was detected at the regulatory regions of a set of their common targets including
muscle genes and developmentally important TFs in agreement with ChIP-seq data. Among
the selected muscle genes are Chrng, Chrnal, Cacngl (calctum channel, voltage-dependent,
gamma subunit 1), Afaplll (actin filament associated protein 1-likel), ATP2al (calcium
transporting ATPase, fast twitch 1), Obscn (obscurin), Hrc (histidine rich calcium binding
protein), Myoz2 (myozenin 2), Pde4dip (phosphodiesterase 4D interacting protein), Trim54
(tripartite motif containing 54, also known as Murf3) and Myog. Among the developmentally

important transcription factors are Myog, Heyl, and Hes6 (hairy and enhancer of split 6). On
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Figure 3-14 Six4 binding profile overlaps with that of MyoD
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the contrary, no significant enrichment of either Six4 or MyoD was detected at two negative
controls, the promoter of HoxDI10 (homeobox protein Hox-D10) and a gene desert locus
found on chromosome 15.

To further confirm that Six4 binding at the selected loci represents a true binding event,
ChIP followed by gene-specific qgPCR was performed in the shSix4 C2C12. A reduction in
the enrichment level at all tested Six4-bound loci was observed in shSix4 cells compared to
shNS cells (Fig. 3.16). Six4 binding by ChIP was not restricted to C2C12 myoblasts as it was
also observed in myotubes obtained by differentiating primary mouse myoblasts isolated
from adult mouse hindlimbs (Fig. 3.15B). To summarize, by using well-controlled ChIP-seq
parameters, | have identified a comprehensive set of Six4 transcriptional targets in
differentiating adult muscle cells, a substantial proportion of it is likely to be under a putative
combined regulation of Six4 and MyoD.

3.3.6 Transcriptional synergy between Six4 and MyoD

To test the ability of Six4 and MyoD to induce the expression of their joint target genes,
I cloned the regulatory regions (as defined by the Six4 and MyoD ChIP-seq peaks) of
selected targets into a reporter plasmid upstream of the firefly luciferase reporter gene, and
performed promoter reporter assays to evaluate the activity of Six4 and MyoD on these
regulatory regions. Reporter assays were performed in HEK 293T cells as these cells express
no MyoD and very little Six4 proteins, so the effect of ectopic expression of these two
transcription factors can be robustly detected. Luciferase activity was measured in cells
transfected with the promoter reporter plasmids, with or without co-transfection of
expression plasmids for Six4, MyoD/ HEB- (MyoD along with its partner E-protein HEB-
B), or both Six4 and MyoD/HEB-B. When expressed individually, Six4 and MyoD

significantly activated transcription from the cloned promoters above baseline levels (black
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Figure 3-15 qChIP confirming overlap between Six4 and MyoD binding profiles
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Figure 3.15. qChIP confirming overlap between Six4 and MyoD binding profiles.

A) Binding of Six4 and MyoD is confirmed by ChIP-qPCR to negative and Six4-only or
joint Six4- and MyoD-bound loci, in C2C12 cells at T24 (n is between 4 and 6 biological
replicates). The y-axis represents enrichment of transcription factor binding expressed as
percent of input material. Error bars represent the standard error of the mean. Asterisks
indicate that by one-tailed unpaired student’s t-tests (p < 0.05), the ChIP enrichment using
the specific antibody is significantly higher than ChIP using normal rabbit IgG, and is also
significantly higher at the tested target loci than at the two negative control loci (HoxD10 and
gene desert located on chromosome 15). B) ChIP assays for Six4 performed in myotubes
prepared from primary mouse myoblasts (n = 3), and represented as in panel A.
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Figure 3-16 ChIP-qPCR in shNS and shSix4 C2C12 cells
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dashed lines, Fig. 3.17). When Six4 and MyoD were co-expressed, a transcriptional synergy
was observed (more-than-additive effect, red dashed lines, Fig. 3.17) between them on all the
tested promoters. The assays were also performed on reporter constructs containing point
mutations of MEF3 sites where I observed an abolishment of the synergy between Six4 and
MyoD. This confirms that the synergy is due to direct binding of Six4 to the tested promoters
and rules out indirect effects. These results extend our previous observation of cooperation
between Six4 and MyoD in regulating transcription from the Myog promoter to demonstrate
that this cooperation occurs at many more gene promoters, suggesting that the transcriptional
synergy between Six4 and MyoD might reflect a widespread phenomenon.
3.3.7 Six4 and MyoD co-regulate gene expression during myogenic differentiation

Based on the presented results so far, Six4 and MyoD seem to exert a combined,
cooperative function in regulating numerous target genes during myogenesis. By combining
Six4 and MyoD ChIP-seq, I found 7,684 unique genes bound by both TFs. To identify the
genes bound and regulated by both TFs, Six4 and MyoD co-bound loci were further filtered
by combining ChlIP-seq data with gene expression profiling of C2C12 myoblasts undergoing
differentiation (T24) while being subjected to siRNA-mediated knockdown of MyoD (our
unpublished data). I also included expression profiling data from the myogenic conversion
(discussed earlier) and data from C2C12 at T24 subjected to siRNA-mediated Six4
knockdown (182). Based on this, I identified a set of 2,534 peaks annotated to 1,453 genes
bound by both TFs and likely regulated by both of them. Among these peaks, there are 665
peaks annotated to 366 genes with expression levels significantly affected by both Six4 and
MyoD knockdown (p < 0.05), with a fold change difference between cells with Six4
knockdown and control cells of at least 1.5, and a fold change difference between cells with

MyoD knockdown (or ectopic expression in fibroblasts) and control cells of at least 1.5
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Figure 3-17 Transcriptional synergy between Six4 and MyoD
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Figure 3.17.Transcriptional synergy between Six4 and MyoD.

HEK 293T cells were transfected with the indicated firefly luciferase reporter constructs
containing Six4- and MyoD-bound regulatory regions, either in wild-type or MEF3 site-
mutant form. The effect of co-transfecting expression plasmids for Six4, MyoD, or both, is
shown. The basal activity, in absence of co-expressed transcription factor, is set to a value of
1 and is represented by a black dash line. A synergistic effect of Six4 and MyoD on each
reporter is observed when both factors together induce reporter activity above the "sum of
effects" , represented by red dashed line, and was calculated based on the individual effects
of Six4 and MyoD, as detailed in the Materials and Methods chapter. For each tested
reporter, synergy between Six4 and MyoD is observed, and is abolished by mutation of the
MEF3 site. Error bars represent 95% confidence intervals based on biological replicates of
the data (between 4 and 6 replicates, depending on the reporter).
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(Appendix 2, Table A2.9). Functional annotation term enrichment analysis on these 366
genes revealed a specific enrichment of biological processes involving muscle contraction
and development (Table 3.2).

From this list of genes, I selected a number of genes to confirm their regulation by Six4
and MyoD in C2C12 cells harvested at T24. The three different siRNAs targeting Six4 were
effective in reducing the protein levels of Six4 without affecting Six1 or MyoD levels (Fig.
3.18A). Sixl and Six5 mRNA expression levels were also unaffected by either Six4 or
MyoD knockdown (Fig. 3.18B) when quantified by RT-qPCR , while the mRNA levels of
the joint Six4 and MyoD targets were lower in cells with Six4 or MyoD knockdown. As
predicted from gene expression profiling, these data confirm the ability of Six4 and MyoD to
regulate the expression of several genes identified in their common bound-regulated genes
list.

3.3 Conclusion

The data presented in this chapter reveals a genomic cooperation between Six4 and
MyoD in regulating a core set of genes needed for proper muscle differentiation. Although
cooperation between MyoD and other TFs has been previously reported using small-scale
experimental approaches (181, 327), the results presented in this chapter reveal an important
genome-wide report of cooperation between MyoD and a TF. The myogenic conversion
assay coupled to gene expression profiling not only reinforces our previous observation of an
important function of Six4 during C2C12 myoblasts differentiation (182), but it extends our
knowledge to demonstrate that the ability of MyoD, the master regulator of skeletal
myogenesis, to convert fibroblasts into muscles is impaired without proper Six4 expression
due to attenuated expression of a large set of muscle genes co-regulated by both TFs (Fig.

3.3, Table A2.3). Although a few genes were identified previously by our group and others to
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Table 2 3-2 Selected gene ontology biological processes significantly enriched among genes bound by Six4 and MyoD
and deregulated when either factor is knocked-down

Table 3.2 Selected gene ontology biological processes significantly enriched among
genes bound by Six4 and MyoD and deregulated when either factor is knocked-down.

Name Six4- and | Totalin | FDR Examples
MyoD- genome
regulated
muscle system 37 352 2.31E-14 | Pinl, Cnnl, Htr2b, Lmcdl,
process Camta2, Camk2b, Akapl3
muscle 31 295 6.5E-12 | Tpml, Pgam2, Chrnal, Chrng,
contraction Myh3, Myl3, Myl4, Des, Tmodl,
Tnnil, Tnni2,
muscle structure 38 558 1.77E-09 | Sox8, Sortl, Hegl, Myozl, Binl,
development Megf10, Myog, Popdc2, Mamstr,
Ldb3, Lefl
actin filament- 33 592 2.67E-06 | Eps8, Cf12, Obscn, Rapgef3,
based process Enah, Inppll, Dbnl, Jak2, Cdk5rl
calcium ion 20 355 0.001128 | Ryrl, Pde2a, S100al, Wfsl,
transport Mylk, Bspry, Jph2, Ubash3b
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Figure 3-18 Six4 and MyoD jointly regulate muscle gene expression during myogenic differentiation
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Figure 3.18. Six4 and MyoD jointly regulate muscle gene expression during myogenic
differentiation.

A) Western blot on total protein extracts from C2C12 cells in presence of different siRNA
targeting Six4, MyoD or non-silencing control siRNA. B) RT-qPCR on C2C12 cells in
presence of siRNA against Six4, MyoD or non-silencing control siRNA showing mRNA
levels of Myod and of TFs of the Six family (n = 3-6). * p < 0.05 compared to siNS-
transfected samples. C) Same as panel B, but showing the expression of genes jointly
regulated by Six4 and MyoD.

92



be directly bound by Six4 using small-scale experimental approaches (182, 236, 270, 271),
the ChIP-seq data presented in this chapter is the first high-throughput experiment
identifying a high confidence set of Six4 transcriptional targets during myoblast
differentiation. These Six4 targets are characterized by enrichment of genes involved in
muscle structure development and actin filament-based process, in addition to many other
biological processes (Table 3.1). A substantial overlap between Six4 genomic binding profile
and that of MyoD was observed; accounting for 36% of the total MyoD-bound loci (Fig.
3.13E) with a significant enrichment of the Ebox binding site of MyoD (Fig. 3.13D), further
implicating that these two TFs can work together in regulating skeletal muscle
differentiation. To test this possibility, I combined two high-throughput experimental
approaches including Six4 and MyoD DNA binding and expression data and identified a
large group of genes bound and potentially regulated by both TFs during myoblast
differentiation (Table A2.8). By using small-scale experimental approaches, I was able to
confirm: 1) direct binding of Six4 and MyoD to a select number of genes including genes of
the contractile apparatus, neuromuscular junction genes and developmentally regulated TFs
(Fig. 3.15); 2) the regulation of these genes by Six4 and MyoD (Fig. 3.18); and 3) a
transcriptional synergy between Six4 and MyoD in regulating transcription from reporter
plasmids containing Six4- and MyoD-bound regulatory regions of these genes, a synergy that
was dependent on an intact MEF3 motif (Fig. 3.17). Together, these data demonstrate that
MyoD needs proper expression level of Six4 in order to cooperatively drive skeletal
myogenesis using in vitro models of muscle differentiation by regulating a large set of genes

involved in this process.
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Chapter 4: Genome-Wide Association between Six4, MyoD and the Histone
Demethylase Utx during Myogenesis
4.1 Introduction

In the previous chapter, I have established a genome-wide map of Six4 and MyoD
cooperation in regulating gene expression during adult myogenesis. However, the
mechanism underlying this cooperation is still to be explored. Genome-wide studies revealed
an increase in histone H4 acetylation, a histone mark associated with transcribed genes and
with MyoD binding (298). Additionally, MyoD binding at distal regulatory regions affect
p300 binding and presence of H3K27ac mark, thus defining transcriptionally active
enhancers (307). Since no genome-wide mapping has been conducted previously on Six4 in
myogenic cells, our knowledge of the genomic landscape associated with Six4 binding is
very limited. However, small scale experiments revealed two interesting potential
candidates: the H3K27me3 demethylase Utx and the SWI/SNF remodelling complex
component Baf60c. Six4 was reported to recruit Baf60c to the regulatory region of Deptor,
an Akt signalling pathway activator, thus enhancing the glycolytic metabolism in skeletal
muscles of type 2 diabetic mice (271). Six4 was also reported to recruit Utx to the regulatory
regions of two important muscle genes, Myog and muscle creatine kinase (270). Genome-
wide mapping of Utx in C2C12 myotubes revealed its association with the transcriptional
elongation factor Spt6, thus facilitating Utx movement ahead of the transcriptional
machinery to remove the chromatin repressive mark of H3K27me3 (309). Utx plays
important role during embryonic organogenesis especially in the heart and hematopoietic
tissues and Utx mutant mice are embryonically lethal (330, 331).To address the potential

involvement of Utx in the genome-wide cooperation between Six4 and MyoD, I performed
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bioinformatics analyses to correlate binding profiles of Six4, MyoD and Utx and studied
potential regulation of the joint targets of Six4 and MyoD by Utx.
4.2 Results
4.2.1 Utx binding profile overlaps with that of Six4 at MyoD target loci

The potential role of Utx in the genome-wide regulation of the joint targets between
Six4 and MyoD was examined by comparing the ChIP-seq binding profiles of Utx (309),
MyoD (298) and Six4. First, I compared Utx binding at Six4- (identified in this study) and
MyoD-bound loci (298) by dividing these loci into three categories: 1) Six4-bound loci that
are not bound by MyoD (Six4 - MyoD), 2) Six4-bound loci that are bound by MyoD (Six4 +
MyoD), and 3) MyoD-bound loci that are not bound by Six4 (MyoD — Six4). Based on these
categories, | found that there is a notable enrichment for Utx ChIP-seq reads at these three
categories compared to negative control loci, with the highest Utx recruitment being at loci
bound by both TFs (Fig. 4.1A). Second, I correlated the ChIP-seq binding profile of Utx with
that of Six4 at all MyoD-bound loci, by ranking the 25,956 binding sites of MyoD (298) in
decreasing order of Six4 binding intensity (Fig. 4.1B). This gave read density profiles where
MyoD binding intensity is uniformly distributed, and where Six4 binding goes from very
strong to weak and then absent. This analysis revealed that the binding profile of Utx is
strikingly similar to that of Six4, among MyoD target sites (Fig. 4.1B, Pearson correlation
coefficient of 0.604). I then separated these ranked MyoD binding sites into 5 clusters of
equal size (Figure 4.1B) and analyzed ChIP-seq density for MyoD, Six4 and Utx using
boxplots (Fig. 4.2). Similar to the heat maps (Fig. 4.1B), this showed that while MyoD
binding is essentially invariant in all 5 clusters, Utx binding follows the same trend as Six4
and decreases markedly from one cluster to the next, being highest at cluster 1 (Fig. 4.2). In

contrast, I found an inverse correlation between Six4 binding intensity and H3K27me3 abun-
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Figure 4-1 Utx is associated with Six4-bound MyoD target genes
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Figure 4.1. Utx is associated with Six4-bound MyoD target genes.

A) Boxplots showing the anti-Utx ChIP-seq read density (309) at loci bound by Six4 alone,
MyoD alone, by both Six4 and MyoD, and at negative control regions not bound by either of
the two transcription factors. B) Heat map of MyoD, Utx and Six4 ChIP-seq read densities at
the 25,956 MyoD-bound loci in C2C12 myotubes (298) sorted in decreasing order of Six4
read density and divided into five equal clusters.
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Figure 4-2 Utx binds to Six4-bound MyoD target genes

H3K27me3

Utx

Six4

MyoD

T T T T T T T T

0oL 09 0s O O£ 0 OL O

jwwns QoA
e NdY uesiy

MyoD binding clusters MyoD binding clusters

MyoD binding clusters

MyoD binding clusters

Expression in myotubes

sjeb.e)
—doAN JON
—G Ja1sn|D
— J91sn|D
—¢ 18]1sn|D
—¢ 181sn|D
—1 J491sSn|D

|_s1ebue)
QoA IV

—saqgoid ||y

RNA pol Ii

MyoD binding clusters

Ash2L

H3K4me3

97

MyoD binding clusters

MyoD binding clusters

0L 09 06 Q¥ 0 0 0L O
Hwwns QoA
1e NdY ues|y



Figure 4.2. Utx binds to Six4-bound MyoD target genes.

Mean read density plots of ChIP-seq data of Utx (309), H3K27me3, H3K4me3, RNA pol II
(306) and Ash2L (our unpublished data) at the 5 clusters, and the expression levels (our
unpublished data) in myotubes of the genes annotated to the bound loci in the 5 different
clusters.
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dance (306) at MyoD target sites, which is consistent with the fact that Utx enzymatically
erases this repressive mark. When I considered the enrichment of H3K4me3 and RNA pol II
(306) across the five clusters of MyoD targets, I found an association profile similar to that
of Utx, where their abundance is highest at MyoD target loci that are strongly bound by Six4.
Likewise, Ash2L, a component of the MLL complex that adds the H3K4me3 activation
mark, displays a similar binding trend to H3K4me3, Utx and Six4. Finally, the expression of
MyoD-bound genes was found to be highest in clusters 1 and 2, which are characterized with
the highest levels of Six4 and Utx binding, in agreement with the assumption that Six4
recruits Utx to cooperate with MyoD to mediate gene activation (Fig. 4.2). This analysis
revealed that the association between Utx and Six4 is connected to the transcriptional activity
of MyoD target gene during myogenic differentiation and that this phenomenon is not
restricted to a few loci but is instead widespread, occurring genome-wide.
4.2.2 Utx regulates the expression of genes jointly modulated by Six4 and MyoD

After establishing a positive correlation between Utx and Six4 binding at MyoD target
genes with chromatin marks of actively transcribed genes and with higher gene expression
level, I set out to determine if Utx demethylase activity is required for the transcriptional
activation of Six4 and MyoD target genes. For this purpose, I used GSK-J4, a small-
molecule inhibitor of Utx demethylase activity (332). Twenty-four hours after inducing
C2C12 differentiation in the presence of GSK-J4, I observed a reduction in Myog protein
expression levels (Fig. 4.3A) and in its mRNA levels (Fig. 4.3B). Likewise, I found that all
of the Six4 and MyoD common target genes tested were comparably affected by Utx
inhibition (Fig. 4.3B). However, Myog itself is a TF and many of the genes tested are Myog
targets based on gene expression profiling performed in C2C12 myoblasts differentiated for

24 hours in presence of siRNA targeting Myog (182). To rule out the possibility that all these
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Figure 4-3 Utx is needed for the expression of Six4 and MyoD joint target genes
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Figure 4.3. Utx is needed for the expression of Six4 and MyoD joint target genes.

A) Western blot on total protein extracts from C2C12 cell line 24 hours after inducing
differentiation in the presence of varying concentrations of the Utx inhibitor GSK-J4. B) RT-
qPCR on expression levels of several genes under the same condition as in panel A.
Expression levels of genes that are also regulated by myogenin and genes not regulated by
myogenin are shown as assessed by RT-qPCR. RT-qPCR data were normalized to the
expression levels in the vehicle-treated cells (0 uM). (n = 3). * p < 0.05 compared to 0 uM
GSK-J4 using two-tailed unpaired student’s t-test.
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gene deregulation events are due to the failure to activate Myog, I selected a few genes that
are induced by Six4 and MyoD but not by Myog based on gene expression profiling data in
C2C12 at T24 (182). Gpr20 (G protein-coupled receptor 20), Sox// (SRY (sex determining
region Y)-Box 11), Pkia (cAMP-dependent protein kinase inhibitor alpha) and Prkrir
(protein-kinase, interferon-inducible double stranded RNA dependent inhibitor, repressor of
(P58 repressor)) represent a few of these genes (Fig. 4.4B). They are bound by Six4 and
MyoD based on ChIP-seq data (fig. 4.4A) and are downregulated by knocking down either
Six4 or MyoD using siRNA interference in C2C12 at T24 (Fig. 4.4C). Together, these data
indicate that Utx presence at MyoD target genes is strongly associated with the recruitment
of Six4, and that both Six4 binding (Fig. 3.18C) and Utx activity (Fig. 4.3B) are necessary
for the transcriptional induction of a large set of MyoD target genes during myogenic
differentiation.
4.2.3 Mapping Six4 interaction domain with Utx

Six4 is the largest Six family member characterized by a long C-terminal domain with a
reported transactivation activity mapped to its last 194 amino acids when fused to Gal4 DNA
binding domain (203). Besides the conserved Six domain (SD), the Six-type homeodomain
(HD) and the transcriptional activation domain (AD), the Six4 protein remains poorly
characterized (Fig. 4.5A). The Six factors interact with Eya cofactors (217, 218, 221).
Mutations in Six1 protein associated with branchio-oto-renal syndrome have been identified
including a mutation in the SD that converts a valine residue into a glutamic acid residue
V17E (333). This mutation completely abolishes interaction between Six1with Eya cofactors
(334). Based on sequence homology, this valine residue is mapped to amino acid 109 in the
Six4 protein (Figure 4.5B). To mimic V17E mutation in Six1, I mutated valine 109 into

glutamic acid (V109E) and expressed this mutant in HEK 293T cells as Flag-tagged at its N-
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Figure 4-4 Some genes regulated by Six4/MyoD/Utx are not regulated by myogenin
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Figure 4.4. Some genes regulated by Six4/MyoD/Utx are not regulated by myogenin.

A) Prkrir and Pkia are bound by Six4 and MyoD. B) Heat map on C2C12 cell line at T24
(182) confirming regulation of some of these genes by Six4 and MyoD but not by myogenin.
Data are presented as fold change of C2C12 cell line in the presence of non-specific
scramble siRNA. C) RT-qPCR on C2C12 cell line at T24 in presence of siRNA targeting
Six4, MyoD or a non-specific scramble siRNA (n is between 3 and 5). Asterisks indicate p <
0.05 compared to siNS using one-tailed unpaired student’s t-test. These results suggest that
the down-regulation of Six4/MyoD/Utx target genes is not merely due to the down-
regulation of myogenin, which is one of their targets.
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terminus and myc-tagged at its C-terminus (Flag-Six4-myc V108E) in comparison to wild
type (wt) Six4 (Flag-Six4-myc) or Six4 truncated protein expressing amino acids 1-424. IP
experiments performed on total protein extracts from HEK 293 T cells expressing Flag-Six4-
myc, Flag-Six4-myc V109E, Flag-Six4-myc 1-424 or empty expression plasmid confirmed
the ability of Six4 to interact with Eya3, as reported for other Six factors (217, 218, 221), and
the decrease in interaction in the VI09E mutant as predicted based on sequence homology
between Six4 and Six1 (Figure 4.5C). As expected, the interaction with Eya3 was greatly
decreased with VIO9E mutation, and surprisingly, the findings also suggest that the Six4
truncated protein lacking the C-terminal domain (1-424) is also impaired. This suggests that
valine 109 might not be the only amino acid involved in Six4-Eya3 interaction. Additional
experiments are required to map the amino acids in the C-terminal domain that might be
involved in the interaction between Six4 and Eya proteins.

Moreover, Six4 was reported to interact with Utx in pull-down experiments using
nuclear extracts from C2CI12 cells (270). I used co-IP experiments in order to map Six4
interacting domain with Utx. Wild type (wt) mouse Six4, VIO9E Six4 mutant and various
Six4 truncated proteins were cloned into an expression vector where transcription is driven
by a CMV promoter and the protein is expressed as a fusion with myc tag at its C-terminal
end, while Utx was cloned into an expression vector driven by a CMV promoter and
expressing Utx as a fusion protein with 3xFlag tag at its N-terminal end and myc tag at its C-
terminus. Six4-myc, wt or mutant, was co-transfected with either Flag-Utx-myc or empty
plasmid into HEK 293T cells. Alternatively, GFP-myc was co-transfected with Flag-Utx-
myc as a negative control (Fig. 4.6, Fig. 4.7). Based on co-IP experiments, wt Six4, Six4
V109E mutant and a truncated Six4 containing amino acids 1-424, all interact with Flag-Utx-

myc. Six4 interaction with Flag-Utx-myc is lost when a truncated Six4 protein containing
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Figure 4-5 Six4 valine 109 is required for interaction with Eya cofactor
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Figure 4.5. Six4 valine 109 is required for interaction with Eya cofactor.

A) A schematic representation of the mouse Six4 protein showing the conserved Six domain
(SD) and the Six-type homeodomain (HD) in addition to the reported transactivation domain
(AD). B) Pairwise alignment of the conserved Six domain of the murine Sixl and Six4
proteins using ClustalW2 showing conservation of amino acid residues surrounding Six4
V109 which is highlighted in purple. Amino acids highlighted in yellow indicate the last two
amino acids of the Six domain. C) Western blot on total protein extracts from HEK 293T
cells transfected with the indicated plasmids and immunoprecipitated with anti-Flag
antibody. Membranes were plotted with the indicated antibodies.
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amino acids 1-309 is overexpressed (Fig. 4.6B) indicating that the amino acids from 425-775
are not necessary for this interaction and suggesting that amino acids 309-424 are necessary
for this interaction. This was further corroborated by the pull down of a Six4 mutant protein
containing amino acids 217-775 with Flag-Utx-myc (Fig. 4.6B). However, Six4 (amino acids
217-583) and Six4 (amino acids 217-424) did not interact with Flag-Utx-myc (Fig. 4.7B)
suggesting that 309-424 is necessary but may not be sufficient for this interaction. To verify
that amino acids 309-424 are required for this interaction, I tried to clone the entire C-
terminal domain into the CMV-myc plasmid. However, 1 was not able to detect the
expression of any Six4 mutant protein starting at amino acid 309 (309-424, 309-583 and 309-
775; data not shown). As a substitute for this mutant protein, I cloned amino acids 280-775.
To ensure that the protein will translocate to the nucleus, I also included a nuclear
localization signal (NLS) at the N-terminal end of amino acids 280-775 considering that
previous work by another group showed the presence of NLS in the SD and the HD (218).
However the expression levels of this Six4 mutant protein (Fig. 4.7A) and of Six4-myc 424-
775 (Fig. 4.7B) were too low to detect any potential interaction with Flag-Utx-myc. Finally,
GFP-myc was not pulled-down with Flag-Utx-myc (Fig. 4.6B and Fig. 4.7A and B)
indicating that Six4-Utx interaction is specific. Together, these data show that the C-terminal
domain of Six4 (amino acids 424-775) including the reported transactivation domain is not
required for the interaction between Six4 and Utx and that amino acids 309-424 are
necessary but not sufficient for this interaction.
4.3 Conclusion

The data presented in this chapter shows a strong positive correlation between genomic

Utx binding profile and that of Six4 at MyoD-bound peaks. This correlation is associated
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Figure 4-6 Six4 C-terminal domain is not required for Six4 Utx interaction
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Figure 4.6. Six4 C-terminal domain is not required for Six4 Utx interaction.
A) and B) Flag-Utx-myc was co-expressed with different Six4 mutant proteins as myc-
tagged in HEK 293T cells and immunoprecipitated using mouse anti-Flag antibody.
Membranes were probed using goat anti-myc antibody. Flag-Utx-myc was not detected in
the input lysates of these blots, possibly because of too low expression levels.



Figure 4-7 Amino acids 309-424 of Six4 protein are necessary for Six4-Utx interaction
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Figure 4.7. Amino acids 309-424 of Six4 protein are necessary for Six4-Utx interaction.
A) and B) Flag-Utx-myc was co-expressed with different Six4 mutant proteins as myc-
tagged in HEK 293T cells and immunoprecipitated using mouse anti-Flag antibody.
Membranes were probed using goat anti-myc antibody. A) Six4-myc NLS-280-775 is
expressed at low level. B) Six4-myc 424-775 and 217-583 are expressed at low levels while
Six4-myc 217-424 and 217-309 are expressed at high levels but are not pulled down by Flag-
Utx-myc. Flag-Utx-myc was not detected in the input lysates of this blot, possibly because of
too low expression levels.
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with the same trend of binding of active transcription marks such as RNA pol II, Ash2L and
H3K4me3. As expected, Utx binding was negatively correlated with the presence of
H3K27me3 as this histone mark is erased by Utx. The significance of the association
between Six4 and Utx binding at MyoD peaks is further reinforced by the higher expression
level of MyoD target genes bound by Six4 and Utx compared to genes that are not bound by
them. The requirement of Utx in inducing the expression of the joint Six4 and MyoD target
genes is confirmed by the decrease in their transcript levels when the demethylase activity of
Utx was inhibited. Although Utx interaction with Six4 does not require the reported
transactivation domain of Six4 (203), it involves a previously uncharacterized part of the
protein containing amino acids 309-424. Further analysis of the function of these amino
acids and the rest of Six4 C-terminal domain will help us understand the significance of this
interaction. However, our experiments and work done by others (270) did not explore if the
interaction between Six4 and Utx is direct or mediated through other binding proteins. If
other binding proteins are involved in mediating Six4-Utx interaction, the SWI/SNF
remodelling complex proteins emerge as potential candidates, as Six4 was reported to
interact with Baf60c in HEK 293 cells (271), while Utx was reported to interact with Brgl in
T cells (335) and HEK 293 cells (330). Additional experiments to identify potential Six4-

and Utx-binding protein(s) should help clarify these questions.
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Chapter 5: Six4 is Necessary for Proper Muscle Regeneration in Vivo
5.1 Introduction

Adult skeletal muscles undergo regeneration upon exposure to injury or myotrauma.
Skeletal muscle regeneration occurs due to the ability of satellite cells to get activated upon
myotrauma and to proliferate extensively before they subsequently fuse together to repair the
damaged muscle (336). Myotrauma can be extrinsic, due to physical injury, or intrinsic, due
to a genetic predisposition to myofiber fragility (as seen in Duchenne muscular dystrophy).
Muscle regeneration involves two interdependent phases: 1) an inflammatory and
degenerative phase aiming at clearing the damaged tissues mainly through phagocytosis
within the first few days; and 2) a regenerative phase aiming at rebuilding the muscle tissue
through revascularization and formation of new myofibers, and this is completed within 7-10
days after injury. Subsequently, the muscle will restore its normal size and contractile
function through maturation and innervation (reviewed in (337, 338)). Muscle regeneration
is a highly synchronized process regulated by the interplay between various types of cells
including myogenic and inflammatory cells acting through secreted factors or TFs (77, 95).
During the first day of myotrauma, degeneration is characterized by necrosis of the muscle
fibers evident by the disruption of the myofiber sarcolemma leading to increased myofiber
permeability and infiltration of inflammatory cells (77, 95). Neutrophils are the first
inflammatory cells to infiltrate the damaged tissue, peaking in number in the first 1-6 hours
post-injury. By day 2, monocytes and macrophages become the dominant immune cells at
the site of muscle injury (339). Concomitantly, quiescent satellite cells get activated within
the first day, and enter a proliferative phase by day 2 before they fuse to form myotubes
between days 3 and 7. Later on, the newly formed myotubes will fuse with the ends of the

damaged myofibers, and this will be completed by day 10, accompanied by a decrease in

111



inflammation. Finally, the newly formed myofibers will undergo hypertrophy and mature to
retain their adult size by three weeks. Regenerated myofibers are characterized by the
presence of centrally-located myonuclei that will persist for more than one month (95).
Different animal models exist to study muscle regeneration, and the choice of a model
depends on the question addressed and the animal species used (reviewed in (340)). Among
the models used is mechanical damage to the muscle by inflicting crushing or contusion
(341-343), thermal injury (by using hot or cold probes), muscle grafting as well as muscle
denervation, ischemia and others. The major problems associated with these models are
reproducibility of inflicting the same lesions from one animal to the next, the limited size of
the muscle to be grafted and the technical challenges associated with denervation and
ischemia in small animals like mice (340). Animal models with abnormal regeneration due to
defects in specific genes are also available. The most commonly studied is the mdx mouse, a
spontaneously occurring mouse with a mutation in the dystrophin gene, often used as a
model of Duchenne muscular dystrophy (344, 345). One of the easiest and most reproducible
models to induce muscle regeneration is through the use of myotoxins which are mainly
injected into the tibialis anterior (TA) muscle for ease access. Myotoxic agents could be
divided into three main categories: local anesthetics, toxins and other chemical agents. The
most commonly used local anesthetic for experimental studies is bupivacaine (Marcaine)
which destroys a large number of muscle fibers by a single injection. However, Marcaine use
is limited since it is highly toxic in rats, but much less toxic in mice (340). The use of toxins,
mainly venom myotoxins (346, 347), is the most widespread method for inducing muscle
regeneration. Cardiotoxin (CTX) is a peptide extracted from cobra snake venom that acts as a
protein kinase C-specific inhibitor and causes depolarization and disruption of the plasma

membrane of skeletal muscle cells, activation of tissue phospholipase C and lysis of various
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cell types (348, 349); notexin, in turn, is a phospholipase A2 toxin derived from a wide
variety of snake venoms (346, 350) and acts by inhibiting the release of the neurotransmitter
acetylcholine (347). CTX, together with other venom toxins, are the most widely-used
muscle damaging agents when massive and complete regenerative response is desired due to
their ability to act as chemotactic factors enhancing macrophage invasion and satellite cell
activation without causing serious damage to the basal lamina or microcirculation (347). In
addition, a variety of chemical agents are used in inducing muscle regeneration including
barium chloride (351) which causes death of the myofibers without damaging the basement
membrane. Barium chloride does not stimulate immune cell infiltration, as is the case with
venom myotoxins (339), and can be used in injury models when the contribution of the
immune cells needs to be controlled (351).

Like embryonic and adult muscle differentiation, muscle regeneration requires the
coordinated function of several TFs expressed in satellite cells and their differentiated cells,
notably Pax7 and MRFs (reviewed in (77, 337, 348)). The Six factors play a critical role
during prenatal myogenesis, and a role for Six1 during muscle regeneration has been recently
reported (92). Similar to Six1, Six4 is also expressed in adult quiescent, activated and
differentiated satellite cells (241); however, its role during in vivo muscle regeneration has
not been reported. Impairment of myogenic conversion with the knockdown of Six4 (Fig. 3.2
and 3.3) and the need for a proper expression level of Six4 for C2C12 myoblast
differentiation and activation of muscle genes (such as those important for muscle
contraction, response to nerve stimuli, energy metabolism (Fig. 3.18)) suggest a role for Six4
in controlling adult skeletal muscle regeneration. To address the role of Six4 during adult
muscle regeneration, I employed siRNA interference assays to target Six4 expression during

CTX-induced muscle damage.
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5.2 Results
5.2.1 Six4 is expressed in satellite cells and their differentiated progeny

To study the role of Six4 during muscle regeneration, I used the TA muscle as a model
since this muscle is well-established for this field of research due to two main considerations.
First, its ease of access as its size is large enough to acquire sufficient amount of material to
inject and small enough to induce massive degeneration upon CTX injection. Second, data
obtained using this model can be compared to those obtained in other studies. I first
examined the expression profile of Six4 protein in the TA muscles of adult mice at different
time points following CTX-induced muscle injury. Paraffin-embedded sections from resting
uninjured TA muscles and from TA muscles at 4 days (day of maximal myoblasts
proliferation) and 7 days (when myotubes are formed and the contractile apparatus is
maturing) after CTX injection were co-stained with a mouse antibody recognizing the
satellite cell marker Pax7 and with the custom-made rabbit antibody specific to Six4. In line
with what others have reported (241), I found that Six4 is expressed in satellite cells of
resting muscle and in activated myogenic cells 4 and 7 days post-CTX (Fig. 5.1). In resting
muscle, all Pax7-positive cells have essentially detectable expression level of Six4 protein.
Additionally, Six4 was detected in the myonuclei of undamaged fibers (white arrows). In
regenerating muscle 4 or 7 days after CTX injection, I found again that essentially all Pax7-
positive cells are also Six4-positive. Additionally, Six4 was also detected in the centrally-
located nuclei of regenerating fibers. The staining signal of Six4 in regenerating tissue was
consistently stronger than the one observed in quiescent satellite cells, with more cells per
field being Six4-positive. These results indicate that Six4 is expressed in quiescent satellite

cells, with increased expression during muscle regeneration.
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Figure 5-1 Six4 is expressed in satellite cells during CTX-induced muscle regeneration

Resting Day 4 Day 7
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Pax7
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Merge

Figure 5.1. Six4 is expressed in satellite cells during CTX-induced muscle regeneration.
Co-immunostaining for Six4 and Pax7 on sections from resting or regenerating TA muscles
4 or 7 days after CTX-induced injury. All cells expressing Pax7 express Six4. White
arrowheads indicate examples of these cells, while white arrows indicate a likely myonucleus
expressing only Six4.
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Once satellite cells get activated, they express MyoD followed by Myog upon
differentiation into myocytes (69). I examined the expression of Six4 in activated satellite
cells (MyoD-positive) and in differentiating satellite cells (Myog-positive) by performing co-
staining of Six4 with MyoD or Myog. I found that the expression profiles of the Six4 and
MyoD proteins (Fig. 5.2A) and that of Six4 and Myog (Fig. 5.2B) greatly overlap during
adult muscle regeneration, since we observed marked co-staining in small mononucleated
cells (presumptive activated and differentiating satellite cells respectively), especially at day
4. At 7 days post-CTX, the expression levels of MyoD (Fig. 5.2A) and Myog (Fig. 5.2B)
decrease in the newly repaired myofibers (with centrally-located nuclei), but co-expression
with Six4, whose expression remains high in these cells, is still clearly noticeable. Thus,
although Six4 and MyoD do not appear to be expressed in exactly the same profile during
regeneration, they are co-expressed in myogenic cells undergoing differentiation during
muscle repair.

5.2.2 Six4 is required for the expression of Six4/MyoD target genes in vivo

To examine the expression of Six4 and MyoD joint target genes during muscle
regeneration, | performed RT-qPCR on RNA extracted from entire TA muscles 4 days after
CTX or vehicle injection. As expected, the expression of Pax7 is higher in regenerating,
compared to resting, muscles (Fig. 5.3A) reflecting the increase in satellite cell numbers.
Similarly, Myod and Myog expression increases in regenerating muscles (Fig. 5.3A)
indicating the initiation of satellite cell differentiation. The expression of Six4 and Six/ also
increases during regeneration as predicted from the immunostaining of Six4 (Fig. 5.1 and
5.2) and as published previously (241, 242) most likely due in part to increase in satellite cell
numbers. The expression levels of the macrophage and immune cell genes Ptprc (receptor-

type tyrosine-protein phosphatase C, also known as CD45), Cd68 (cluster of differentiation
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Figure 5-2 Six4 is expressed in differentiated satellite cells

Six4

DAPI
Myog
Merge |

Day 4

117



Figure 5.2. Six4 is expressed in differentiated satellite cells.

A) Co-immunostaining for Six4 and MyoD or B) Six4 and Myog on sections from
regenerating TA muscles 4 or 7 days after CTX-induced injury. White arrowheads indicate a
few of the small mononucleated cells that co-express both TFs, arrows point to newly
regenerated myofibers (with central nuclei) where MyoD and Six4 (A) or Myog and Six4 (B)
are both expressed.
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68, also known as macrosialin) and Cc/3 (C-C motif chemokine 3) also increase reflecting
the transient increase in the abundance of macrophage cells within injured muscles (118,
352). In addition, the transcript level of the Pdgfra (alpha-type platelet-derived growth factor
receptor), a gene that specifically marks fibro/ adipogenic progenitors (FAPs) which promote
the differentiation of myogenic cells (353), increases in the regenerating muscles. Similarly,
the expression levels of Myh3 (myosin-3, coding for embryonic MHC (eMHC) a marker of
regenerating myofibers, Fig. 5.3A) and other joint targets of Six4 and MyoD (Fig. 5.3B and
C) are higher in the regenerating muscle samples.

The expression of Six4 in muscle stem cells and the increase in its expression during
regeneration together with the fact that Six4 is needed for in vitro myogenesis (chapters 3
and (182)) suggest a role for Six4 in the regeneration process, most likely by directly
regulating the expression of target genes shared with MyoD. To study the role of Six4 during
muscle regeneration, I injected siRNA against Six4 intramuscularly 6 hours following CTX
injection in order to knockdown Six4 expression in activated satellite cells similar to what
has been reported by others (130, 303, 354) and as represented in Fig 5.4A. Quantitative RT-
PCR revealed that 4 days after the initial injury, this procedure yields a significant decrease
in the abundance of Six4 mRNA (Fig. 5.4B). Importantly, Six4 knockdown did not affect the
expression of Six1 and Six5, the other Six family members relevant to skeletal muscle
indicating that the knockdown of Six4 is specific and excludes any compensatory
upregulation of these related genes. The transcript levels of Pax7 were also unaffected by
Six4 knockdown implicating that the role of Six4 during muscle regeneration is not simply
due to modulating the expression levels of this critical TF or the number of cells that express
it. Likewise, a panel of genes from muscle-infiltrating immune cells was also unaffected,

which is consistent with the fact that these genes are not targets of Six4, as Six4 is not
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Figure 5-3 Expression of Six4-regulated genes in vivo during CTX-induced muscle regeneration
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Figure 5.3. Expression of Six4-regulated genes in vivo during CTX-induced muscle
regeneration.

A) and B) RT-PCR quantitation of the mRNA abundance of muscle TFs and genes marking
regenerating muscle, in TA muscles harvested 4 days after CTX injury. n = §; *, p < 0.05
using two-tailed unpaired t-test compared to PBS-treated muscles. C) RT-qPCR at 3, 4 or 5
days after CTX injection (n > 3). *, p < 0.05 using one-way ANOVA test.
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Figure 5-4 Six4 regulates the expression of Six4/MyoD target genes during muscle regeneration
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Figure 5.4. Six4 regulates the expression of Six4/MyoD target genes during muscle
regeneration.

A) Schematic representation of the timeline of CTX and siRNA injection into TA muscle.

B) RT-PCR quantitation of mRNA abundance in TA muscles that have been injured by CTX
and treated with siRNA duplexes against Six4 or a non-silencing control. mRNA abundance
is shown relative to that in the siNS-treated muscle and is normalized to the geometric mean
of 4 control genes, as outlined in the materials and methods section. n = 5; *, p < 0.05 by
paired t-test. The results reveal that the siSix4 duplex is specific to Six4 and does not lead to
a compensatory upregulation of Six1 or Six4 expression. They also show that Six4 is needed
for appropriate expression of a panel of joint targets of Six4 and MyoD.
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Figure 5-5 Expression of Six4 in different organs and cell lines
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expressed in immune cells (Fig. 5.5, outlined in red; compare to C2C12 myoblasts and C3H
10T1/2 fibroblasts which are outlined in blue). Importantly however, the expression levels of
the joint Six4 and MyoD target genes were decreased significantly by Six4 knockdown (Fig.
5.4B), consistent with the data obtained in C2C12 myoblasts (Fig. 3.18). Previous reports
showed a role of Six4 in regulating fast-twitch muscle genes (Richard et al., 2011; Grifone et
al., 2004; Niro et al., 2010). In this model, both fast-twitch muscle genes (e.g. ATP2al,
Tnni2, and Mylpf) and slow-twitch muscle genes (e.g. Tnnil and Tnnt2) were equally
affected by Six4 knockdown (Fig. 5.4B). Together, these results indicate that Six4 regulates
the expression of target genes involved in myogenesis during muscle regeneration.
5.2.3 Six4 is needed for proper muscle regeneration in vivo

Finally, I examined the effect of Six4 knockdown on the regenerating muscle
morphology. For this purpose, I used the same approach of knocking down the expression of
Six4 in CTX-damaged TA muscle as outlined in Fig. 5.6A. To study the morphology of
regenerating myofibers, I stained muscle sections subjected to 2 injections of siSix4 or siNS
(6 and 48 hours post-CTX) with eMHC, a marker of the regenerating muscle fibers (Fig.
5.6B). By capturing panoramic pictures of the entire TA muscle sections and measuring the
cross-sectional area (CSA) of every eMHC-positive (eMHC+) myofiber (Fig. 5.6C and D), I
observed that TA muscles treated with siSix4 have a higher proportion of smaller CSA (<75
pum2) eMHC+ myofibers and a lower proportion of the larger CSA (>75 um2) eMHC+
myofibers compared to control muscles (Fig. 5.6D). The regeneration defects observed with
Six4 knockdown were persistent 7 days after injury when muscle sections were stained with
H&E (Fig. 5.7A). Again, by measuring the CSA of all regenerating myofibers (with

centrally-located nuclei) within TA muscles, we observed a higher proportion of smaller

125



Figure 5-6 Six4 is needed for proper muscle regeneration in vivo
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Figure 5.6. Six4 is needed for proper muscle regeneration in vivo.

A) Schematic representation of the timeline of CTX and siRNA injection into TA muscle. B)
Immunofluorescence showing staining of eMHC (green) and DAPI (blue) on TA muscles 4
days after CTX-induced muscle regeneration in the presence of siRNA targeting Six4
(siSix4) or with a non-silencing control siRNA (siNS). C) Distribution of eMHC" myofiber
cross-sectional areas (CSA), in bins of 25 square microns, for TA muscles treated with
siRNA duplexes against Six4 or a non-silencing duplex, 4 days after injury (related to panel
A). The red dotted line indicates the point at which the distributions between siNS and
siSix4-treated tissues cross each other, and was used for panel D. D) Proportion of eMHC"
myofibers with the indicated CSA range, 4 days after injury, in siRNA-treated samples. n =
6; *, p <0.05 by paired t-test.
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Figure 5-7 Impaired muscle regeneration with knockdown of Six4 in vive
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Figure 5.7. Impaired muscle regeneration with knockdown of Six4 in vivo.

A) Representative images of H&E performed 7 days post-CTX induced muscle regeneration
in the presence of siSix4 or siNS. B) Distribution of myofiber cross-sectional areas (CSA), in
bins of 25 square microns, for TA muscles treated with siRNA duplexes against Six4 or a
non-silencing duplex, 7 days after injury. The red dotted line indicates the point at which the
distributions between siNS and siSix4-treated tissues cross each other, and was used for
panel C. C) Proportion of myofibers (centrally-nucleated) with a given CSA range, 7 days
after injury and siRNA-treatment. n = 6; *, p < 0.05 by paired t-test. D) Average number of
fibers with centrally-located nuclei, 7 days after CTX injection, with or without Six4
knockdown (n = 6; * p = 0.05 using paired t-test). Error bars represent standard errors of the
mean.
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(CSA <625 um2) myofibers and a lower proportion of the larger (CSA >625 um?2)
myofibers in muscles treated with siSix4 compared to control muscles (Figs. 5.7B and C). In
addition, siSix4 treatment reduced not only the CSA of myofibers but also the total number
of fibers per muscle, where muscles treated with siSix4 had significantly lower average
numbers of myofibers (1983 fibers, on average) compared to controls (average of 2336
fibers, Fig. 5.7D). In summary, the results of these experiments indicate that proper Six4
expression is required for efficient muscle regeneration.
5.3 Conclusion

By using partial-loss-of-function of Six4 during CTX-induced muscle regeneration, I
present the first evidence of a role of Six4 during adult muscle regeneration in vivo, as
assessed by fiber number and size measurements and marker gene expression assays. In
accordance with what others have shown (241), I found that Six4 is expressed in quiescent
satellite cells (Fig. 5.1) and its expression increases during CTX-induced muscle
regeneration as evident by the increase in the overall immunostaining signal and by the
apparent increase in the number of cells expressing Six4 per field (Fig. 5.1). This is further
supported by the increase in Six4 transcript level in the entire TA muscle (Fig. 5.3A). The
increase in the transcript levels of the other Six factors expressed in the muscle, Six1 and
Six5 (Fig. 5.3A), during muscle regeneration was not affected by Six4 knockdown,
suggesting that these factors are neither regulated by Six4 nor compensating for its impaired
expression. Since Six1;Six4 dKO mice had an exacerbated muscle defects (233) compared to
Six1 KO mice (188), a possible compensation for Six4 function, most likely by Six1 or Six5,
in Six4 KO mice was suggested (232). However, the role of Six4 during adult muscle

regeneration cannot be entirely replaced by either Six1 or Six5; acute partial loss-of-function
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of Six4 leads to impaired muscle regeneration characterized by a smaller number of
myofibers, an increased proportion of the small myofibers and a lower numbers of the larger
ones. Besides, the expression levels of a set of muscle genes involved in muscle structure,
contractile function, and neuromuscular junction are reduced by Six4 knockdown. A
defective inflammatory response can delay muscle regeneration (113, 116-119). The
possibility that the impaired muscle regeneration by Six4 knockdown is due to perturbed
immune response is eliminated as Six4 is not expressed in the immune cells (Fig. 5.5) and
the expression levels of markers of the immune cells and cytokines produced by them are not
affected by Six4 knockdown (Fig. 5.4B). These results reveal an important function of Six4
during adult muscle regeneration as opposed to a possible compensated role during prenatal
muscle formation and raise the question of the mechanism(s) that can differentiate between
these two functions. The H3K27me3 demethylase Utx could explain the function of Six4
during muscle regeneration since the global levels of H3K27me3 seem to increase with age
(56). Moreover, Utx is needed for the expression of a set of Six4/MyoD common target
genes including those impaired in muscle regeneration with partial-loss-of-function of Six4
(Fig. 4.3B and 5.4B). Therefore, Six4 is required not only for regulating adult myogenesis
using in vitro models of myogenic conversion and myoblasts differentiation, but also for

adult muscle regeneration in vivo.
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Chapter 6: General Discussion

As an early transcribed TF during embryogenesis of different organs and tissues (196,
224, 227), Six4 was anticipated to play a critical role in the development of organs and
tissues where it is expressed, especially in skeletal muscles (208). Six4 is the largest Six
family member characterized by an activation domain distinguishing it from the co-
expressed family member Sixl (203). The anticipated role of Six4 during prenatal
myogenesis led to the generation of Six4 mutant mice (232) earlier than Six1 mutant mice
(188, 221). The lack of muscle defects in Six4 mutant mice (232), which was attributed to a
compensation by other Six family members, did not discourage researchers from further
investigating its role in combination with knocking out Six1, the Six family member shown
to be critical for embryonic myogenesis (188, 221). The phenotype of the Six1;Six4 double
mutant mice (233), in comparison to Six] mutant mice (188, 221), were indicative of an
important function of Six4 during prenatal muscle formation. Sixl seems to play an
uncompensated unique function during hypaxial muscle differentiation. However, the
functions of both Six1 and Six4 are required during myotome muscle formation, myogenic
progenitor specification, and hypaxial myogenic progenitor delamination and migration. In
as much as these results reflected an important function of Six4 during prenatal muscle
development, it implied that Six4 does not have its unique function in this process; rather, it
co-regulates with Six1 an unknown number of target genes critical for muscle formation. If
other Six4 target genes are not regulated by Six1, they could be regulated by Six5, the other
Six factor expressed in skeletal muscle. Preliminary ChIP-seq data on Six1 (Blais’s lab
unpublished data) and Six4 (this study) reveal a binding site for both Six1 and Six4 at a Six5
regulatory region implicating that Six1 could be involved indirectly in regulating Six4 target

genes by regulating Six5 expression. Although Six2 has been shown to be upregulated in the

132



embryos when both Six1 and Six4 are knocked out, the embryonic regions where this
upregulation occurs are limited to the dorsal part of the most caudal somites and the
branchial arches that give rise to head and neck muscles (234).

Recently, our lab revealed an important function of Six4 during C2C12 myoblast
differentiation and identified a set of genes downregulated by the knockdown of the
expression level of either Six1 or Six4 (182). These results, together with a recently
documented role of Six1 during in vivo muscle regeneration (92), implicated a potential role
of Six4 during in vivo muscle regeneration and motivated me to carry out a thorough
investigation of Six4 function during adult myogenesis. The results of this comprehensive
study provide a map of the Six4 binding profile in the context of myogenesis. It reveals a
widespread cooperation between Six4 and MyoD in regulating adult myogenesis and
presents the first evidence of a novel role of Six4 during adult muscle regeneration.

6.1 Six4 is an important myogenic factor during in vitro adult muscle differentiation

Myogenic conversion assay has been used to study cooperation between MyoD and
other TFs where an augmented myogenic conversion was observed when both TFs are
expressed in comparison to myogenic conversion when only MyoD is expressed (327, 329).
For example, overexpression of Mef2c or Vgll2 in fibroblasts synergizes with MyoD to
induce myogenesis, and this can be attributed partly to the lack of expression of Mef2c (327)
and Vgll2 (329) in C3H 10T1/2 cells prior to the introduction of MyoD. In the work
presented here, I used the same model of myogenic conversion combined to gene expression
profiling in order to identify a core set of genes regulated by potential cooperation between
Six4 and MyoD. However, instead of co-expressing Six4 and MyoD, I knocked down the
expression of Six4 while inducing ectopic MyoD expression in these cells. A similar

approach was used by others where an inhibitor of p38 kinase was used during MyoD-
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induced myogenic conversion in order to identify a set of late muscle genes cooperatively
regulated by MyoD and p38 signalling kinase (175). This assay confirmed our previous
observation of an important uncompensated role of Six4 during adult muscle differentiation
(Fig. 3.2; (182)). Additionally, the findings I have made bring a nuance to the well-accepted
notion of MyoD as a master regulator of skeletal myogenesis (141). For MyoD to function as
a master regulator of C3H 10T1/2 fibroblasts myogenic conversion, it needs proper
expression levels of Six4. The enrichment of muscle-related functional categories, such as
muscle contraction, muscle system process and muscle organ development, among Six4-
regulated MyoD-induced genes indicates that Six4 is an important myogenic factor that
needs to be expressed at proper levels to enable MyoD to perform its function as a master
regulator of skeletal myogenesis. Although this approach was successful and I identified a
total of 548 genes co-regulated by MyoD and Six4 (Table A2.3.; 355 genes potentially
induced by both transcription factors and 193 genes potentially repressed by them), this
approach does not really indicate a direct regulation by both TFs. Myog is expressed during
MyoD-induced myogenic conversion of C3H 10T1/2 as early as 8 hours (355). Myog can
regulate many of the genes co-regulated by Six4 and MyoD (182). Consequently, the
cooperation between Six4 and MyoD cannot be distinguished from that between Six4 and
Myog. This is especially important to consider, since we have previously shown that Six4
and Myog can cooperatively activate a reporter plasmid containing tandem copies of Ebox
and MEF3 (182). Therefore, while this assay showed that Six4 is necessary for myogenic
conversion, it did not allow me to distinguish whether Six4 is cooperating with MyoD and/or
Myog.

6.2 Six4 cooperates with MyoD in regulating myoblast differentiation

Although the gene expression profiling performed during the myogenic conversion
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assay suggests an importance of Six4 during adult myogenesis, it does not allow
distinguishing direct from indirect cooperation between Six4 and MyoD in regulating the set
of identified common genes. To thoroughly characterize the role of Six4 during adult
myogenesis, it is critical to identify the transcriptional targets of Six4 and distinguish
between directly and indirectly regulated genes. This requires a combination of genome-wide
binding study of Six4 and gene expression profiling of genes regulated by loss-of-function of
Six4. Gene expression profiling was performed by our lab and others (182, 236, 237) and in
this study (Fig. 3.3 and Table A2.3), yet a comprehensive Six4-binding profile experiment is
still lacking. To get a controlled set of Six4-bound loci, I performed Six4 genomic binding
profile using two different antibodies, a custom-made specific anti-Six4 antibody and an
anti-Flag antibody, in different C2C12 myoblasts cell lines undergoing differentiation. The
number of Six4-bound peaks identified in this experiment was higher than the ones identified
for MyoD in differentiating C2C12 cells in any of the four ChIP-seq experiments performed

by four independent groups (ENCODE project, http://encodeproject.org/ENCODE (298-

300)). Although the number of Six4-bound loci is more than two times the number of genes
in the mouse genome, other studies reported a comparatively large number of sequence-
specific TF-bound loci as it is the case with Pax7 in adult primary myoblasts (52,683 bound
loci; (80)), MyoD in MEFs during myogenic conversion (67,000-124,000 bound loci
depending on the p value threshold; (145)), and NeuroD2 in P19 cells (35,000-72,000 bound
loci depending on p value threshold; (145)). Many parameters can affect the number of peaks
identified including the TF per se, as well as a large number of technical variables such as
the antibody used, the cell model, the choice of peak calling method and thresholds, making
it difficult to compare different experiments. However, the 58,528 Six4-bound loci identified

in this study using high stringent MACS calling parameters represent high confidence peaks
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for the following reasons. First, the binding of Six4 (using the anti-Six4 antibody) was
associated with the binding of Flag-Six4 (using the anti-Flag antibody). Second, the read
density of Six4 binding drops in shSix4 cell line compared to shNS control cell line (Fig.
3.10 and 3.11A). Finally, small scale gene-specific ChIP assay experiments performed on
representative peaks confirmed that they are real Six4 peaks (Fig. 3.15 and 3.16).

A TF can bind at a gene promoter, enhancer, within a gene body or even sometimes at
genomic regions far from known genes (see Fig. 3.12A and B). Often a single bound-locus is
surrounded by many genes. This makes it difficult to assign a certain TF binding event with
the regulation of a specific gene. Although there is no general rule to assign a TF binding at a
certain locus to one of the nearby genes, the most common approach is to assign the closest
gene (based on distance from gene TSS to the peak summit, (356)) or the closest regulated
gene (regulated by ablation of the TF) to a bound locus (357). For Six4-bound loci, I
combined ChIP-seq data with gene expression data performed in C2CI12 myoblasts in
presence of siSix4 at T24 (182) and myogenic conversion gene expression and assigned each
locus to the closest regulated gene if one was found; otherwise, it was assigned to the closest
gene. Out of the 14,637 unique genes bound by Six4 only 897 genes were significantly
regulated by Six4 knockdown (p < 0.05, with a fold change difference between cells with
Six4 knockdown and control cells of at least 1.5), indicating that most of Six4 binding events
are not associated with gene induction or repression. The same observation of relatively low
number of regulated genes in comparison to a large set of bound loci was reported for other
TFs such as Pax7 in primary myoblasts (1279 regulated genes in 52,683 bound loci; (80)),
MyoD in MEFs during myogenic conversion (990 upregulated genes in 124,000 bound loci;
(145)) and NeuroD2 in P19 cells (810 regulated genes in 72,000 bound-loci; (145)). It is not

clear what the significance of Six4 binding at these loci is. However, they could be
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associated with genes that could be regulated at a different stage of myogenic differentiation
such as myoblasts or myotubes, genes regulated after specific stimuli that muscle cells might
be subjected to (calcium concentration fluctuations, mechanical stress such as stretch,
hypoxia, and others), or they could be genes related to other biological processes such as
neurogenesis, spermatogenesis and others where Six4 plays an important function. If true,
this would mean that Six4 could bind to certain loci irrespective of the tissue type similar to
what we reported before for Six1 using ChIP-on-chip approach where we observed a
significant enrichment of biological processes related to kidney and sensory organs
development where Six1 is known to play a critical role in their development (182). The fact
that this binding is not correlated with gene expression could be due to the absence of a
tissue-specific partner TF, such as NeuroD2 for neurogenesis target genes, which is not
expressed in myogenic cells.

Nevertheless, our model of identifying Six4 regulated genes is useful but not ideal
compared to a Six4 KO model. In both C2C12 cells (182) and C3H 10T1/2 myogenic
conversion (this study), we were able to reduce the expression level of Six4 only partially
and consequently we could be missing many genes that are only deregulated in the complete
absence of Six4. Alternatively, some Six4 target genes might be regulated by another
compensatory mechanism. Although I did not notice an increase in the abundance of the
other Six factors after the knockdown of Six4, I cannot rule out the possibility that the DNA
binding sites left vacant by the knockdown of Six4 are bound by another TF that
accomplishes the same function (i.e. functional compensation without upregulation). Finally,
I focused on assigning Six4-bound loci only to coding transcripts and the possibility of Six4
binding and regulating small RNAs and long non-coding RNAs, which are transcribed across

enhancers (358, 359), is not included in this study.

137



Analysis of Six4-bound peaks revealed a significant enrichment of muscle structure
development category represented by 438 genes (Table 3.1) confirming the participation of
Six4 in the regulation of myogenesis. Cell proliferation category is also enriched among
Six4-bound peaks and it is represented by 1261genes. This category is very important during
myogenesis as many genes driving the cell cycle are repressed while inhibitors of the cell
cycle get expressed when myoblasts start differentiating (176, 177). Additionally, Six4 peaks
showed a notable overlap with those bound by MyoD (298) representing 36% of all MyoD-
bound peaks (Fig. 3.13). Six4-bound peaks showed a significant enrichment of the Ebox
motif (Fig. 13D) with central GG dinucleotide (Fig. 3.13C) being dominant among Six4 and
MyoD common peaks. This GG-rich Ebox motif is found at lineage-specific genes
associated with gene transcription upon MyoD binding (145). These results do not only
implicate a potential cooperation between Six4 and MyoD in regulating a large set of genes,
they also indicate that the genes potentially regulated by these two TFs are likely to be
induced during myoblast differentiation and are probably muscle-related genes. Indeed, Six4
and MyoD common target genes that are bound and significantly regulated by Six4 and
MyoD (366 unique genes; Table A2.9, indicated by “+++” with regulation by both Six4 and
MyoD) based on gene expression profiling data (performed during C3H 10T1/2 myogenic
conversion and in C2C12 myoblasts undergoing differentiation in presence of siRNA
targeting Six4 or MyoD) showed a significant enrichment of several muscle-related
biological processes including muscle system process, muscle contraction, muscle structure
development, actin filament-based process and calcium ion transport (Table 3.2). It is
noteworthy that the genes commonly bound and significantly regulated by both Six4 and
MyoD represent a substantial fraction (41%) of the total genes bound and significantly

regulated by Six4 (336 genes out of 897 genes). The remaining 59% of Six4 target genes
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could be either non-muscle genes that are either induced by Six4 alone or in collaboration
with another TF, whether it is muscle-specific or not, or they are muscle genes that require
the combined function of Six4 and a muscle-specific TF different from MyoD. If another
myogenic TF cooperates with Six4 in co-regulating the rest of Six4 target genes during
myogenesis, then Myog is the most likely candidate. Myog is expressed in C2C12 cells
differentiated for 24 hours. It regulates many of Six1 and Six4 target genes and seems to bind
many of their regulatory regions (182). Finally, Myog synergizes with Six4 in reporter
plasmid assay. Further analysis of Six4 (this study) and Myog ChIP-seq data (Mousavi et al,
Mol Cell, 2013; ENCODE project) in combination with gene expression profiling of Six4 in
case of partial-loss-of function (this study, (182)) and Myog in case of siRNA knockdown
(182) will help clarify this issue.

The cooperation between Six4 and MyoD in regulating myogenesis was further
confirmed by performing reporter assays on select regulatory regions of joint target genes
including genes of the contractile apparatus, neuromuscular junction and developmentally
regulated TFs. These regions are bound by Six4 and MyoD based on ChIP-seq and on
confirmatory ChIP followed by gene-specific qPCR (Fig. 3.15 and 3.16). The associated
genes are affected both when MyoD is knocked-down and when Six4 is knocked-down (Fig.
3.18). The reporter assays revealed that Six4 and MyoD are involved in a transcriptional
synergy in activating reporter plasmids containing the regulatory regions of these joint target
genes. The synergy is evident by the significantly higher transcriptional effect when both
Six4 and MyoD are present compared to the sum of their individual effects. This synergy
depends on direct binding of Six4 to these regulatory regions since mutating the MEF3 site,
the DNA binding site of Six4, abolishes the transcriptional synergy between Six4 and MyoD

(Fig. 3.17). Transcriptional synergy between MyoD and other TFs was reported using similar
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assays and included various Mef2 isoforms (327, 360) and Nfatc3 (181). The ability of two
TFs to synergize in activating a reporter plasmid reflects the complexity of gene transcription
which is usually regulated by the combined action of more than one TF, each contributing a
specific function (275). MyoD is known to recruit certain co-activators such as p300 and
PCAF histone acetyltransferase to target promoters, and to interact with TAF3 (TATA-
binding protein Associated Factor 3) thus enhancing transcriptional activity (171, 361, 362).
Six4, in turn, can recruit the co-activator Eya (262) or Utx (270), and I have shown that the
demethylase activity of Utx is needed for the expression of the joint targets of Six4 and
MyoD (Fig. 4.3B).
6.3 Utx displays a widespread overlap with Six4 binding profile and functions at MyoD-
bound loci

Although MyoD genomic binding profile during myogenic differentiation is highly
correlated with a general regional increase in H4 acetylation, a histone mark associated with
actively transcribed genes, only some MyoD binding events are accompanied with gene
regulation (298). The presence of Six4 and Utx at MyoD-bound loci (Fig. 4.1A) may be what
distinguishes the “bound” from the “bound and regulated” MyoD targets. The interest in Utx
comes from an early study showing that transcriptionally inactive muscle genes in myoblasts
are repressed by trimethylation of H3K27, and that this mark is removed upon differentiation
(363). This was followed by another study showing the removal of the H3K27me3 repressive
mark from the regulatory regions of Myog and muscle creatine kinase by Utx, which is
recruited to these regulatory regions by Six4 (270). My results demonstrate that the
association between Six4 and Utx is widespread, occurring at a set of MyoD loci
characterized by Six4 binding (Fig. 4.1B). The significance of my findings is in allowing us

to distinguish between two groups of MyoD target loci: 1) Six4-bound loci which are
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associated with binding of Utx, Ash2L and RNA pol II, as well as the presence of active
methylation mark, and a low levels of repressive methylation mark; and 2) loci not bound by
Six4 characterized by low or no binding of Utx, Ash2LL and RNA pol II, as well as low levels
of active chromatin mark and relatively higher levels of repressive chromatin mark (Fig.
4.2).

As predicted from the enrichment of the Ebox motif with central GG dinucleotide
associated with gene transcription and from the high level of active chromatin marks with
low level of repressive ones, MyoD and Six4 bound loci have comparatively higher gene
expression levels (Fig. 4.2). This is further supported by the finding that pharmacological
inhibition of Utx impairs myoblast differentiation (by reducing Myog expression) and
attenuates the induction of a set of Six4 and MyoD common target genes (Fig. 4.3).
Therefore, these results suggest an important function of Six4, a non-muscle specific TF, in
defining the function of the muscle-specific factor MyoD by binding a subset of its target
genes, those that are repressed by H3K27me3 in myoblasts, and allowing their induction
possibly by recruiting the demethylase Utx.

The widespread function of Utx during in vitro muscle differentiation raises the question
of a similar function during in vivo muscle regeneration. A role for Utx in embryonic
myogenesis has not been reported because the early embryonic lethality caused by Utx
nullizygosity precludes the study of skeletal myogenesis. These mutant mice suffer from
defects in several organs including heart and hematopoietic tissues at a time point before
which skeletal muscle develops (330, 331). However, Utx is expressed in somites, limb buds
and the myotome (330), and targeting Utx with morpholino oligonucleotides in zebrafish
causes defect in somite development (287). This suggests that Utx may be active in

developing muscles. The fact that satellite cells isolated from old mice have higher global
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levels of H3K27me3 relative to satellite cells isolated from young adult mice (56) reflects an
increase in H3K27me3 mark with age. It is possible that newborn and developing mice have
very little H3K27me3 mark, and therefore may not need Utx for gene activation. However in
adult mice, there is a substantial amount of H3K27me3 which needs to be actively removed.
Therefore Six4 (and possibly Utx) may be required only during adult myogenesis. Future
experiments addressing the role of Utx during muscle regeneration will help clarify this
possibility. If true, this suggests that Six4 would be unique, among Six family members
expressed in satellite cells, in being essential for the recruitment of Utx to MyoD target
genes.

This association between a sequence-specific TF and Utx is reminiscent of the situation
prevailing in other systems, though there are no other reports of a genome-wide level
correlation between Utx and TF function. Utx was reported to trigger heart development
through its interaction with the cardiac TFs Tbx5, Nkx2.5, and GATA4, and binding a
handful of cardiac enhancers (330). Similarly, UTX was shown to interact with RARa and to
occupy several promoters of RARa target genes leading to activation and proper
differentiation of leukemic cells (364). p53, in turn, was reported to recruit Utx and Jmjd3 to
the regulatory regions of many developmental transcription factors leading to gene activation
during human embryonic stem cell differentiation (365). This might constitute a general
mechanism for gene activation during the differentiation of tissue precursors. It is tempting
to speculate that a similar connection between Six4 and Utx might also exist in neuronal,
kidney, olfactory, prostate precursor cells, gonads and other tissues where we know Six4 is

expressed, especially that Utx is ubiquitously expressed in somatic cells and gonads (366-

368).
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An unexpected finding in this study is the observation that Utx interaction with Six4
(Fig. 4.6 and 4.7) does not involve the previously reported transactivation domain of Six4
(198). However, the Six4 protein is still poorly characterized at the structure-function level
and further experiments are required to understand the function of the Six4 protein
containing amino acids 309-424 that are necessary but not sufficient for interaction with Utx.
Although Six4 forms a stable complex with Utx (270), it is still unclear if it does so through
a direct interaction or by recruiting a Utx-binding protein. If Six4-Utx interaction is mediated
through another binding protein, the SWI/SNF remodelling complex proteins emerge as
potential mediators, as Six4 has been reported to interact with Baf60c, a subunit of the
SWI/SNF complex, in HEK 293 cells (271). Utx, on the other hand, has been reported to
interact with Brgl in T cells (335) and HEK 293 cells (330). Further identification of
potential Six4- and Utx-binding protein(s) should help address these questions. An
interesting finding is that Six4-Eya3 interaction seems to depend partly on Six4 C-terminal
domain (Fig.4.5). Additional experiments are needed to confirm this interaction and explore
if Eya3 function is needed for inducing Six4 and MyoD common targets or Six4 unique
targets and to determine if Eya3 participates in the same Six4 complex that also contains
Utx, or if instead the two are mutually exclusive partners of Six4.

6.4 Six4 is required for proper in vivo muscle regeneration

My results present the first evidence of an important role of Six4 during in vivo adult
muscle regeneration. Several TFs coordinate their functions to ensure proper muscle
regeneration including Pax7 and MRFs (reviewed in (14, 77). Among the Six factors, a
function for Sixl during muscle regeneration has been recently reported whereby Sixl
regulates the return of satellite cells to quiescence, thus maintaining their homeostatic level

(92). However, a potential role of Six4 during muscle regeneration has never been reported,
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though it is expressed in quiescent, activated and differentiated satellite cells (241). In this
study, I confirmed the report of Yajima et al (241), who showed that Six4 is expressed in
quiescent satellite cells of resting adult muscles (Fig. 5.1), but with increased expression
during muscle regeneration (Fig. 5.1 and 5.3A). By inducing partial loss-of-function of Six4
in activated satellite cells by intramuscular knockdown during CTX-induced muscle
regeneration, | was able to demonstrate that optimal levels of Six4 are necessary for the
process of muscle regeneration as assessed by fiber size measurements and marker gene
expression assays. Intramuscular knockdown of Six4 in CTX-damaged TA muscles resulted
in a smaller number of myofibers (Fig. 5.7D) with prevalence of the small myofibers (Fig.
5.6 and 5.7A, B and C) compared to contralateral control muscles (injected with siNS
duplexes). This phenotype was associated with the decrease in expression levels of a number
of muscle genes (Fig. 5.4B) involved in muscle structure (Afapi/l and Obscn), contractile
function (ATP2al, Cacngl, Hrc, Myh3, Mylpf, Tnnil, Tnni2 and Tnnt2), and neuromuscular
junction (Chrng and Chrnal), as well as TFs involved in muscle differentiation and
regeneration or satellite cell quiescence (Myog and Heyl1).

The defects observed in muscle regeneration due to partial loss-of-function of Six4
cannot be attributed to a defect in the expression of other Six factors as the expression of
neither Six1 nor Six5 changes upon intramuscular knockdown of Six4 (Fig. 5.4B). Likewise,
the possibility that the defect is due to impaired or delayed inflammatory response (113, 116-
119) is also unlikely, for two main reasons. First, Six4 is not expressed in immune cells (Fig.
5.5). Second, the expression levels of genes prototypical of the inflammatory response were
unchanged in the samples upon Six4 knockdown (Fig. 5.4B). It is worth mentioning that the
immune cells prevailing at day 4 post-CTX-damage are mainly macrophages of both the pro-

inflammatory (M1) and the anti-inflammatory (M2) subtypes. M1 macrophages predominate
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at 1 day after CTX-damage, but they start transitioning into M2 macrophages between days
2-3 (111). For effective muscle regeneration, the number, time of subtype switch and the
ratio of M1 to M2 macrophages should be maintained (117-119). In conditions of Six4
knockdown, we can presume that the total number of M1 or M2 macrophages is unchanged
since the expression levels of markers of all macrophages (Ptprc-positive and CD68-
positive), M1 (CCL3-positive) or M2 macrophages (CD163-positive) were unchanged (Fig.
5.4). Likewise, the expression levels of cytokines produced by M1 macrophages (7nfa) or
M2 macrophages (//10 and Igf1) were not affected by Six4 knockdown (Fig. 5.4). In addition
to immune cells, FAPs are most abundant at day 4. These cells secrete IL6 which will
promote the differentiation of myogenic cells (353). Like the immune cell markers, the
transcript level of the Pdgfra, a gene that specifically marks FAPs in muscle, was unaffected
by Six4 knockdown (Fig. 5.4), suggesting that Six4 knockdown did not affect regeneration
through a deregulation of FAPs number. Therefore, the defects observed with Six4
knockdown during muscle regeneration can be attributed to a defective differentiation of
myogenic cells.
6.5 Six4 function in prenatal versus postnatal myogenesis

The results presented above reveal an uncompensated function of Six4 during in vivo
adult muscle regeneration and adult muscle differentiation using two in vitro models: C2C12
myoblasts differentiation and C3H 10T1/2 myogenic conversion. These results are in
apparent contrast with the observation that the embryonic development and juvenile growth
of skeletal muscles are seemingly normal in Six4-deficient mice (232). It may be difficult to
compare prenatal myogenesis with adult muscle regeneration since they are derived from
different progenitor cells. While prenatal myofibers are derived from either embryonic

(E10.5-12.5) or fetal myoblasts (E14.5-17.5), adult myofibers are derived from satellite cells.
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These three different classes of myogenic precursor cells display differences in morphology
when explanted in culture with embryonic myoblasts being elongated, fetal myoblasts being
triangular while satellite cells have a rounded shape. They respond differently to signalling
molecules such TGF[3, BMP-4 (bone morphogenetic protein 4) and Notch. Satellite cells
have a high binding capacity to PDGF (platelet-derived growth factor), early expression of
acetylcholine receptors and acetyl-cholinesterase and more importantly different expression
pattern of several muscle specific genes. The differences are reflected by differential
expression of many genes when assayed by microarray analysis (reviewed in (8)) and by the
different target genes of Pax7 and Pax3 which are also expressed differently in these cells
(80). The observation that Six1;Six4 dKO mice have an aggravated muscle phenotype
compared to Six] KO mice suggests a compensation by other Six family members. Both
Six1 and Six5 are potential candidates to compensate for Six4 since Six1 has the same tissue
expression pattern as Six4, while Six5 is co-expressed with Six4 in several tissues (228) and
has a long C-terminal domain with a reported transactivation activity similar to Six4 (198,
200, 218).

Postnatal myogenesis contributes to both juvenile muscle growth and adult muscle
regeneration in case of injury, and both occur through the differentiation of satellite cells (38,
369-371). Yet, juvenile muscle growth proceeds unaffected in Six4 KO mice (232) while
adult muscle regeneration is impaired with partial loss-of-function of Six4 (this study). It
could be that our approach of using siRNA to induce acute partial knockdown of Six4 is very
different from Six4 mutant mice; the siRNA is very fast, acute, with little time for

compensation to occur. Inducing muscle regeneration in adult Six4 mutant mice and/or
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studying the role of Six4 during juvenile muscle growth by inducing partial loss of function
will help resolve this issue.

Alternatively, potential compensation by other Six factors during embryonic juvenile
myogenesis and lack of such compensation during adult myogenesis could explain this
discrepancy. This possibility suggests a unique function of Six4 during adult myogenesis
which is in agreement with the recent findings that Six4 functions in the differentiation of
isolated adult satellite cells is different from the one reported for Six1 and Six5 (241). While
Six4 knockdown inhibited satellite cell differentiation, knockdown of either Six1 or Six5 did
not significantly affect satellite cell differentiation; instead, Six5 knockdown increased
satellite cell proliferation (241). However, in the context of adult muscle regeneration,
conditional KO of Six1 in satellite cells 3 days before inducing CTX-regeneration in TA
muscles, resulted in impaired myogenesis with smaller regenerating myofibers (92), which is
an effect comparable to what I observed with Six4 knockdown. Additionally, Six1 KO
resulted in failure of satellite cells to return to quiescence due to impaired expression of
Dusp6. Although I did not explore the role of Dusp6 during muscle regeneration with partial
Six4 loss-of-function and did not look at quiescence, a similar function to Six1 could be
predicted for Six4 based on the fact that Dusp6 was identified as a Six1/Six4-regulated gene
in gene expression profiling performed on Six1;Six4 dKO mice in comparison to Six1™";
Six4”" mice (237). Moreover, Dusp6 gene is co-regulated and bound by both Six4 and
MyoD based on my ChIP-seq and gene expression profiling data (Table A2.9). This
implicates a similar function of Six1 and Six4 at least in regulating Dusp6, yet Six4 does not
compensate for Sixl absence in the Sixl conditional KO during CTX-induced muscle
regeneration. Besides Dusp6, many genes that are downregulated during muscle regeneration

with Six4 knockdown are bound by Sixl in differentiated C2C12 cells (182) and are
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downregulated by Six1 knockdown both in differentiated C2C12 cells (182) and in Six1;Six4
dKO mice (237). Consequently, they are likely to be deregulated by Six1 knockdown or KO
during in vivo muscle regeneration. Apparently, the combined functions of both Six1 and
Six4 are needed to regulate a set of genes during muscle regeneration. The lack of
compensation by Six1 during muscle regeneration could be attributed to the unique function
of Six4 in recruiting Utx to the regulatory regions of target genes. Further identification of
Six1- and Six4- interacting proteins can help identify potential key modulators of Six1 and
Six4 function during adult muscle regeneration and may help us explain if Six1 and Six4
regulate the expression of the same target genes through different mechanisms.
6.6 Six4 function beyond myogenesis

Out of the 14,637 unique genes annotated to Six4-bound peaks, only 3,863 genes are
regulated by Six4 while the rest are annotated to Six4 peaks based solely on their proximity
to the Six4 binding site. In addition to skeletal muscle related biological processes, several
functional categories are enriched among Six4-bound peaks such as neurogenesis (Table 3.1;
Table A2.8), brain development, sensory organ development, and reproductive system
development. This might reflect the role of Six4 in the development of sensory organs
including olfactory placodes (372, 373), gustatory papilla (374), as well as brain (375),
sensory neurons (239) and male gonads (226). Some genes may be involved in more than
one biological process. Such is the case of Heyl, a gene involved in both myogenesis and
neurogenesis. Indeed, Heyl is among the genes that are regulated by Six4 during in vitro
muscle formation (Fig. 3.18) and in vivo muscle regeneration (Fig. 5.4B). Nevertheless,
many genes bound by Six4 are not induced or repressed in C2C12 cells implicating that Six4
can bind its target genes in a model system where these genes are not normally expressed.

Their expression, however, might be dependent on the binding of the sequence-specific TF
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driving such biological process. For example, although Neurodl and Elavi4 regulatory
regions are bound by Six4 in muscle cells, the expression of these genes does not seem to be
controlled by Six4 in this tissue. It could be that these genes are bound and regulated by Six4
in the neuronal cells where they are normally expressed, along with some tissue specific TF,
partner of Six4. Specifically, these genes are bound and regulated by NeuroD2 during P19
neurogenic conversion (145). NeuroD2 is a bHLH factor like MyoD and its role in
neurogenesis is analogous to that of MyoD in myogenesis; it could cooperate with Six4 in
regulating the expression of these two genes and others. The identification of binding sites of
Six4 in other tissues, and identification of partner TFs of Six4 in such tissues, would be
extremely interesting to pursue.
6.7 Concluding remarks

This study provides the first functional genomic investigation of Six4 in context of adult
myogenesis, with emphasis on its function during adult muscle regeneration. Many Six4-
regulated genes are identified and further experimentation will help understand their role in
the regeneration process. Six4 seems to regulate many genes involved in this process in
cooperation with MyoD. Although the significance of the Utx-Six4 interaction awaits further
experiments, my work has established that Utx binding profile and function overlap with

Six4 during muscle differentiation.

149



References

1. Brooks, S. V. 2003. Current topics for teaching skeletal muscle physiology. Adv. Physiol.
Educ. 27:171-182.

2. Christ, B., and C. P. Ordahl. 1995. Early stages of chick somite development. Anat.
Embryol. (Berl). 191:381-396.

3. Brand-Saberi, B., and B. Christ. 2000. Evolution and development of distinct cell
lineages derived from somites. Curr. Top. Dev. Biol. 48:1-42.

4. Bryson-Richardson, R. J., and P. D. Currie. 2008. The genetics of vertebrate
myogenesis. Nat. Rev. Genet. 9:632-646. doi: 10.1038/nrg2369; 10.1038/nrg2369.

5. Relaix, F., D. Rocancourt, A. Mansouri, and M. Buckingham. 2005. A Pax3/Pax7-
dependent population of skeletal muscle progenitor cells. Nature. 435:948-953. doi:
10.1038/nature03594.

6. Gros, J., M. Manceau, V. Thome, and C. Marcelle. 2005. A common somitic origin for
embryonic muscle progenitors and satellite cells. Nature. 435:954-958. doi:
10.1038/nature03572.

7. Tajbakhsh, S., D. Rocancourt, and M. Buckingham. 1996. Muscle progenitor cells
failing to respond to positional cues adopt non-myogenic fates in myf-5 null mice. Nature.
384:266-270. doi: 10.1038/384266a0 [doi].

8. Biressi, S., M. Molinaro, and G. Cossu. 2007. Cellular heterogeneity during vertebrate
skeletal muscle development. Dev. Biol. 308:281-293. doi: S0012-1606(07)01122-0 [pii].

9. Kassar-Duchossoy, L., E. Giacone, B. Gayraud-Morel, A. Jory, D. Gomes, and S.
Tajbakhsh. 2005. Pax3/Pax7 mark a novel population of primitive myogenic cells during
development. Genes Dev. 19:1426-1431. doi: 19/12/1426 [pii].

10. Schienda, J., K. A. Engleka, S. Jun, M. S. Hansen, J. A. Epstein, C. J. Tabin, L. M.
Kunkel, and G. Kardon. 2006. Somitic origin of limb muscle satellite and side population
cells. Proc. Natl. Acad. Sci. U. S. A. 103:945-950. doi: 0510164103 [pii].

11. Hutcheson, D. A., J. Zhao, A. Merrell, M. Haldar, and G. Kardon. 2009. Embryonic
and fetal limb myogenic cells are derived from developmentally distinct progenitors and

have different requirements for beta-catenin. Genes Dev. 23:997-1013. doi:
10.1101/gad.1769009 [doi].

12. Cheng, L., L. E. Alvares, M. U. Ahmed, A. S. El-Hanfy, and S. Dietrich. 2004. The

epaxial-hypaxial subdivision of the avian somite. Dev. Biol. 274:348-369. doi:
10.1016/j.ydbi0.2004.07.020 [doi].

150



13. Brent, A. E., and C. J. Tabin. 2002. Developmental regulation of somite derivatives:
muscle, cartilage and tendon. Curr. Opin. Genet. Dev. 12:548-557.

14. Buckingham, M., and P. W. Rigby. 2014. Gene regulatory networks and transcriptional
mechanisms that control myogenesis. Dev. Cell. 28:225-238. doi:
10.1016/j.devcel.2013.12.020; 10.1016/j.devcel.2013.12.020.

15. Tajbakhsh, S., U. Borello, E. Vivarelli, R. Kelly, J. Papkoff, D. Duprez, M.
Buckingham, and G. Cossu. 1998. Differential activation of Myf5 and MyoD by different
Whnits in explants of mouse paraxial mesoderm and the later activation of myogenesis in the
absence of Myf5. Development. 125:4155-4162.

16. Geetha-Loganathan, P., S. Nimmagadda, R. Huang, B. Christ, and M. Scaal. 2006.
Regulation of ectodermal Wnt6 expression by the neural tube is transduced by

dermomyotomal Wntll: a mechanism of dermomyotomal lip sustainment. Development.
133:2897-2904. doi: dev.02464 [pii].

17. Linker, C., C. Lesbros, J. Gros, L. W. Burrus, A. Rawls, and C. Marcelle. 2005.
beta-Catenin-dependent Wnt signalling controls the epithelial organisation of somites
through the activation of paraxis. Development. 132:3895-3905. doi: 132/17/3895 [pii].

18. Borello, U., B. Berarducci, P. Murphy, L. Bajard, V. Buffa, S. Piccolo, M.
Buckingham, and G. Cossu. 2006. The Wnt/beta-catenin pathway regulates Gli-mediated
Myf5S  expression during somitogenesis. Development. 133:3723-3732.  doi:
10.1242/dev.02517.

19. Ikeya, M., and S. Takada. 1998. Wnt signaling from the dorsal neural tube is required
for the formation of the medial dermomyotome. Development. 125:4969-4976.

20. Linker, C., C. Lesbros, M. R. Stark, and C. Marcelle. 2003. Intrinsic signals regulate
the initial steps of myogenesis in vertebrates. Development. 130:4797-4807. doi:
10.1242/dev.00688 [doi].

21. Schmidt, C., M. Stoeckelhuber, I. McKinnell, R. Putz, B. Christ, and K. Patel. 2004.
Wnt 6 regulates the epithelialisation process of the segmental plate mesoderm leading to
somite formation. Dev. Biol. 271:198-209. doi: 10.1016/j.ydbi0.2004.03.016 [doi].

22. Borycki, A. G., B. Brunk, S. Tajbakhsh, M. Buckingham, C. Chiang, and C. P.
Emerson Jr. 1999. Sonic hedgehog controls epaxial muscle determination through Myf5
activation. Development. 126:4053-4063.

23. Kruger, M., D. Mennerich, S. Fees, R. Schafer, S. Mundlos, and T. Braun. 2001.

Sonic hedgehog is a survival factor for hypaxial muscles during mouse development.
Development. 128:743-752.

151



24. Bentzinger, C. F., Y. X. Wang, and M. A. Rudnicki. 2012. Building muscle: molecular
regulation of myogenesis. Cold Spring Harb Perspect. Biol. 4:10.1101/cshperspect.a008342.
doi: 10.1101/cshperspect.a008342; 10.1101/cshperspect.a008342.

25. Birchmeier, C., and H. Brohmann. 2000. Genes that control the development of
migrating muscle precursor cells. Curr. Opin. Cell Biol. 12:725-730. doi: S0955-
0674(00)00159-9 [pii].

26. Bober, E., T. Franz, H. H. Arnold, P. Gruss, and P. Tremblay. 1994. Pax-3 is
required for the development of limb muscles: a possible role for the migration of
dermomyotomal muscle progenitor cells. Development. 120:603-612.

27. Epstein, J. A., D. N. Shapiro, J. Cheng, P. Y. Lam, and R. L. Maas. 1996. Pax3
modulates expression of the c-Met receptor during limb muscle development. Proc. Natl.
Acad. Sci. U. S. A. 93:4213-4218.

28. Daston, G., E. Lamar, M. Olivier, and M. Goulding. 1996. Pax-3 is necessary for
migration but not differentiation of limb muscle precursors in the mouse. Development.
122:1017-1027.

29. Goulding, M., A. Lumsden, and A. J. Paquette. 1994. Regulation of Pax-3 expression
in the dermomyotome and its role in muscle development. Development. 120:957-971.

30. Relaix, F., D. Rocancourt, A. Mansouri, and M. Buckingham. 2004. Divergent
functions of murine Pax3 and Pax7 in limb muscle development. Genes Dev. 18:1088-1105.
doi: 10.1101/gad.301004.

31. Lagha, M., T. Sato, B. Regnault, A. Cumano, A. Zuniga, J. Licht, F. Relaix, and M.
Buckingham. 2010. Transcriptome analyses based on genetic screens for Pax3 myogenic
targets in the mouse embryo. BMC Genomics. 11:696-2164-11-696. doi: 10.1186/1471-
2164-11-696; 10.1186/1471-2164-11-696.

32. Schafer, K., and T. Braun. 1999. Early specification of limb muscle precursor cells by
the homeobox gene Lbx1h. Nat. Genet. 23:213-216. doi: 10.1038/13843.

33. Vasyutina, E., J. Stebler, B. Brand-Saberi, S. Schulz, E. Raz, and C. Birchmeier.
2005. CXCR4 and Gabl cooperate to control the development of migrating muscle
progenitor cells. Genes Dev. 19:2187-2198. doi: 19/18/2187 [pii].

34. Robson, L. G., and S. M. Hughes. 1996. The distal limb environment regulates MyoD
accumulation and muscle differentiation in mouse-chick chimaeric limbs. Development.

122:3899-3910.

35. Lagha, M., T. Sato, L. Bajard, P. Daubas, M. Esner, D. Montarras, F. Relaix, and
M. Buckingham. 2008. Regulation of skeletal muscle stem cell behavior by Pax3 and Pax7.

152



Cold Spring Harb. Symp. Quant. Biol. 73:307-315. doi: 10.1101/sqb.2008.73.006;
10.1101/sgb.2008.73.006.

36. Bajard, L., F. Relaix, M. Lagha, D. Rocancourt, P. Daubas, and M. E. Buckingham.
2006. A novel genetic hierarchy functions during hypaxial myogenesis: Pax3 directly
activates Myf5 in muscle progenitor cells in the limb. Genes Dev. 20:2450-2464. doi:
10.1101/gad.382806.

37. Tajbakhsh, S., D. Rocancourt, G. Cossu, and M. Buckingham. 1997. Redefining the
genetic hierarchies controlling skeletal myogenesis: Pax-3 and Myf-5 act upstream of MyoD.
Cell. 89:127-138.

38. Moss, F. P., and C. P. Leblond. 1971. Satellite cells as the source of nuclei in muscles
of growing rats. Anat. Rec. 170:421-435. doi: 10.1002/ar.1091700405.

39. White, R. B., A. S. Bierinx, V. F. Gnocchi, and P. S. Zammit. 2010. Dynamics of
muscle fibre growth during postnatal mouse development. BMC Dev. Biol. 10:21-213X-10-
21. doi: 10.1186/1471-213X-10-21; 10.1186/1471-213X-10-21.

40. Studitsky, A. N. 1964. Free Auto- and Homografts of Muscle Tissue in Experiments on
Animals. Ann. N. Y. Acad. Sci. 120:789-801.

41. Mauro, A. 1961. Satellite cell of skeletal muscle fibers. J. Biophys. Biochem. Cytol.
9:493-495.

42. Ferrari, G., G. Cusella-De Angelis, M. Coletta, E. Paolucci, A. Stornaiuolo, G.
Cossu, and F. Mavilio. 1998. Muscle regeneration by bone marrow-derived myogenic
progenitors. Science. 279:1528-1530.

43. Gussoni, E., Y. Soneoka, C. D. Strickland, E. A. Buzney, M. K. Khan, A. F. Flint, L.
M. Kunkel, and R. C. Mulligan. 1999. Dystrophin expression in the mdx mouse restored
by stem cell transplantation. Nature. 401:390-394. doi: 10.1038/43919.

44. Dellavalle, A., M. Sampaolesi, R. Tonlorenzi, E. Tagliafico, B. Sacchetti, L. Perani,
A. Innocenzi, B. G. Galvez, G. Messina, R. Morosetti, S. Li, M. Belicchi, G. Peretti, J. S.
Chamberlain, W. E. Wright, Y. Torrente, S. Ferrari, P. Bianco, and G. Cossu. 2007.
Pericytes of human skeletal muscle are myogenic precursors distinct from satellite cells. Nat.
Cell Biol. 9:255-267. doi: 10.1038/ncb1542.

45. Mitchell, K. J., A. Pannerec, B. Cadot, A. Parlakian, V. Besson, E. R. Gomes, G.
Marazzi, and D. A. Sassoon. 2010. Identification and characterization of a non-satellite cell

muscle resident progenitor during postnatal development. Nat. Cell Biol. 12:257-266. doi:
10.1038/ncb2025; 10.1038/ncb2025.

46. Sampaolesi, M., Y. Torrente, A. Innocenzi, R. Tonlorenzi, G. D'Antona, M. A.
Pellegrino, R. Barresi, N. Bresolin, M. G. De Angelis, K. P. Campbell, R. Bottinelli, and

153



G. Cossu. 2003. Cell therapy of alpha-sarcoglycan null dystrophic mice through intra-
arterial delivery of mesoangioblasts. Science. 301:487-492. doi: 10.1126/science.1082254.

47. Torrente, Y., M. Belicchi, M. Sampaolesi, F. Pisati, M. Meregalli, G. D'Antona, R.
Tonlorenzi, L. Porretti, M. Gavina, K. Mamchaoui, M. A. Pellegrino, D. Furling, V.
Mouly, G. S. Butler-Browne, R. Bottinelli, G. Cossu, and N. Bresolin. 2004. Human
circulating AC133(+) stem cells restore dystrophin expression and ameliorate function in
dystrophic skeletal muscle. J. Clin. Invest. 114:182-195. doi: 10.1172/JCI20325 [doi].

48. Tanaka, H., Y. Hoshikawa, T. Oh-hara, S. Koike, M. Naito, T. Noda, H. Arai, T.
Tsuruo, and N. Fujita. 2009. PRMTS, a novel TRAIL receptor-binding protein, inhibits
TRAIL-induced apoptosis via nuclear factor-kappaB activation. Mol. Cancer. Res. 7:557-
569. doi: 10.1158/1541-7786.MCR-08-0197 [doi].

49. Sambasivan, R., R. Yao, A. Kissenpfennig, L. Van Wittenberghe, A. Paldi, B.
Gayraud-Morel, H. Guenou, B. Malissen, S. Tajbakhsh, and A. Galy. 2011. Pax7-

expressing satellite cells are indispensable for adult skeletal muscle regeneration.
Development. 138:3647-3656. doi: 10.1242/dev.067587; 10.1242/dev.067587.

50. Lepper, C., T. A. Partridge, and C. M. Fan. 2011. An absolute requirement for Pax7-
positive satellite cells in acute injury-induced skeletal muscle regeneration. Development.
138:3639-3646. doi: 10.1242/dev.067595; 10.1242/dev.067595.

51. Murphy, M. M., J. A. Lawson, S. J. Mathew, D. A. Hutcheson, and G. Kardon.
2011. Satellite cells, connective tissue fibroblasts and their interactions are crucial for muscle
regeneration. Development. 138:3625-3637. doi: 10.1242/dev.064162; 10.1242/dev.064162.

52. von Maltzahn, J., A. E. Jones, R. J. Parks, and M. A. Rudnicki. 2013. Pax7 is critical
for the normal function of satellite cells in adult skeletal muscle. Proc. Natl. Acad. Sci. U. S.
A. 110:16474-16479. doi: 10.1073/pnas.1307680110; 10.1073/pnas.1307680110.

53. Armand, O., A. M. Boutineau, A. Mauger, M. P. Pautou, and M. Kieny. 1983. Origin
of satellite cells in avian skeletal muscles. Arch. Anat. Microsc. Morphol. Exp. 72:163-181.

54. Schultz, E., M. C. Gibson, and T. Champion. 1978. Satellite cells are mitotically
quiescent in mature mouse muscle: an EM and radioautographic study. J. Exp. Zool.
206:451-456. doi: 10.1002/jez.1402060314.

55. Fukada, S., A. Uezumi, M. Ikemoto, S. Masuda, M. Segawa, N. Tanimura, H.
Yamamoto, Y. Miyagoe-Suzuki, and S. Takeda. 2007. Molecular signature of quiescent
satellite cells in adult skeletal muscle. Stem Cells. 25:2448-2459. doi:
10.1634/stemcells.2007-0019.

56. Liu, L., T. H. Cheung, G. W. Charville, B. M. Hurgo, T. Leavitt, J. Shih, A. Brunet,
and T. A. Rando. 2013. Chromatin modifications as determinants of muscle stem cell

154



quiescence and chronological aging. Cell. Rep. 4:189-204. doi:
10.1016/j.celrep.2013.05.043; 10.1016/j.celrep.2013.05.043.

57. Gopinath, S. D., A. E. Webb, A. Brunet, and T. A. Rando. 2014. FOXO3 promotes
quiescence in adult muscle stem cells during the process of self-renewal. Stem Cell. Reports.
2:414-426. doi: 10.1016/j.stemcr.2014.02.002 [doi].

58. Fukada, S., M. Yamaguchi, H. Kokubo, R. Ogawa, A. Uezumi, T. Yoneda, M. M.
Matev, N. Motohashi, T. Ito, A. Zolkiewska, R. L. Johnson, Y. Saga, Y. Miyagoe-
Suzuki, K. Tsujikawa, S. Takeda, and H. Yamamoto. 2011. Hesr1 and Hesr3 are essential
to generate undifferentiated quiescent satellite cells and to maintain satellite cell numbers.
Development. 138:4609-4619. doi: 10.1242/dev.067165; 10.1242/dev.067165.

59. Seale, P., and M. A. Rudnicki. 2000. A new look at the origin, function, and "stem-cell"
status of muscle satellite cells. Dev. Biol. 218:115-124. doi: 10.1006/dbi0.1999.9565.

60. Zammit, P. S., F. Relaix, Y. Nagata, A. P. Ruiz, C. A. Collins, T. A. Partridge, and J.
R. Beauchamp. 2006. Pax7 and myogenic progression in skeletal muscle satellite cells. J.
Cell. Sci. 119:1824-1832. doi: 10.1242/jcs.02908.

61. Day, K., G. Shefer, J. B. Richardson, G. Enikolopov, and Z. Yablonka-Reuveni.
2007. Nestin-GFP reporter expression defines the quiescent state of skeletal muscle satellite
cells. Dev. Biol. 304:246-259. doi: 10.1016/j.ydbi0.2006.12.026.

62. Relaix, F., D. Montarras, S. Zaffran, B. Gayraud-Morel, D. Rocancourt, S.
Tajbakhsh, A. Mansouri, A. Cumano, and M. Buckingham. 2006. Pax3 and Pax7 have

distinct and overlapping functions in adult muscle progenitor cells. J. Cell Biol. 172:91-102.
doi: 10.1083/jcb.200508044.

63. Oustanina, S., G. Hause, and T. Braun. 2004. Pax7 directs postnatal renewal and
propagation of myogenic satellite cells but not their specification. EMBO J. 23:3430-3439.
doi: 10.1038/sj.emboj.7600346 [doi].

64. Chakravarthy, M. V., B. S. Davis, and F. W. Booth. 2000. IGF-I restores satellite cell
proliferative potential in immobilized old skeletal muscle. J. Appl. Physiol. (1985). 89:1365-
1379.

65. Machida, S., E. E. Spangenburg, and F. W. Booth. 2003. Forkhead transcription factor
FoxOl1 transduces insulin-like growth factor's signal to p27Kipl in primary skeletal muscle
satellite cells. J. Cell. Physiol. 196:523-531. doi: 10.1002/jcp.10339 [doi].

66. Anderson, J. E., C. M. Mitchell, J. K. McGeachie, and M. D. Grounds. 1995. The

time course of basic fibroblast growth factor expression in crush-injured skeletal muscles of
SJL/J and BALB/c mice. Exp. Cell Res. 216:325-334. doi: S0014-4827(85)71041-5 [pii].

155



67. Jones, N. C., Y. V. Fedorov, R. S. Rosenthal, and B. B. Olwin. 2001. ERK1/2 is
required for myoblast proliferation but is dispensable for muscle gene expression and cell
fusion. J. Cell. Physiol. 186:104-115. doi: 10.1002/1097-4652(200101)186:1<104::AID-
JCP1015>3.0.CO;2-0 [pii].

68. Zhang, K., J. Sha, and M. L. Harter. 2010. Activation of Cdc6 by MyoD is associated
with the expansion of quiescent myogenic satellite cells. J. Cell Biol. 188:39-48. doi:
10.1083/jcb.200904144; 10.1083/jcb.200904144.

69. Zammit, P. S., J. P. Golding, Y. Nagata, V. Hudon, T. A. Partridge, and J. R.
Beauchamp. 2004. Muscle satellite cells adopt divergent fates: a mechanism for self-
renewal? J. Cell Biol. 166:347-357. doi: 10.1083/jcb.200312007.

70. Megeney, L. A., B. Kablar, K. Garrett, J. E. Anderson, and M. A. Rudnicki. 1996.
MyoD is required for myogenic stem cell function in adult skeletal muscle. Genes Dev.
10:1173-1183.

71. Ogawa, R., Y. Ma, M. Yamaguchi, T. Ito, Y. Watanabe, T. Ohtani, S. Murakami, S.
Uchida, P. De Gaspari, A. Uezumi, M. Nakamura, Y. Miyagoe-Suzuki, K. Tsujikawa,
N. Hashimoto, T. Braun, T. Tanaka, S. Takeda, H. Yamamoto, and S. Fukada. 2015.
Doublecortin marks a new population of transiently amplifying muscle progenitor cells and
is required for myofiber maturation during skeletal muscle regeneration. Development.
142:810. doi: 10.1242/dev.122317 [doi].

72. Rodgers, J. T., K. Y. King, J. O. Brett, M. J. Cromie, G. W. Charville, K. K.
Maguire, C. Brunson, N. Mastey, L. Liu, C. R. Tsai, M. A. Goodell, and T. A. Rando.
2014. mTORCI controls the adaptive transition of quiescent stem cells from GO to G(Alert).
Nature. 510:393-396. doi: 10.1038/nature13255 [doi].

73. Zammit, P. S., L. Heslop, V. Hudon, J. D. Rosenblatt, S. Tajbakhsh, M. E.
Buckingham, J. R. Beauchamp, and T. A. Partridge. 2002. Kinetics of myoblast

proliferation show that resident satellite cells are competent to fully regenerate skeletal
muscle fibers. Exp. Cell Res. 281:39-49. doi: S0014482702956533 [pii].

74. Jones, N. C., K. J. Tyner, L. Nibarger, H. M. Stanley, D. D. Cornelison, Y. V.
Fedorov, and B. B. Olwin. 2005. The p38alpha/beta MAPK functions as a molecular switch
to activate the quiescent satellite cell. J. Cell Biol. 169:105-116. doi:
10.1083/jcb.200408066.

75. Perdiguero, E., V. Ruiz-Bonilla, A. L. Serrano, and P. Munoz-Canoves. 2007.
Genetic deficiency of p38alpha reveals its critical role in myoblast cell cycle exit: the
p38alpha-JNK connection. Cell. Cycle. 6:1298-1303. doi: 4315 [pii].

76. Collins, C. A., I. Olsen, P. S. Zammit, L. Heslop, A. Petrie, T. A. Partridge, and J. E.

Morgan. 2005. Stem cell function, self-renewal, and behavioral heterogeneity of cells from
the adult muscle satellite cell niche. Cell. 122:289-301. doi: 10.1016/j.cell.2005.05.010.

156



77. Bentzinger, C. F., Y. X. Wang, N. A. Dumont, and M. A. Rudnicki. 2013. Cellular
dynamics in the muscle satellite cell niche. EMBO Rep. 14:1062-1072. doi:
10.1038/embor.2013.182; 10.1038/embor.2013.182.

78. Le Grand, F., A. E. Jones, V. Seale, A. Scime, and M. A. Rudnicki. 2009. Wnt7a
activates the planar cell polarity pathway to drive the symmetric expansion of satellite stem
cells. Cell. Stem Cell. 4:535-547. doi: 10.1016/j.stem.2009.03.013;
10.1016/5.stem.2009.03.013.

79. Urciuolo, A., M. Quarta, V. Morbidoni, F. Gattazzo, S. Molon, P. Grumati, F.
Montemurro, F. S. Tedesco, B. Blaauw, G. Cossu, G. Vozzi, T. A. Rando, and P.

Bonaldo. 2013. Collagen VI regulates satellite cell self-renewal and muscle regeneration.
Nat. Commun. 4:1964. doi: 10.1038/ncomms2964 [doi].

80. Soleimani, V. D., V. G. Punch, Y. Kawabe, A. E. Jones, G. A. Palidwor, C. J. Porter,
J. W. Cross, J. J. Carvajal, C. E. Kockx, W. F. van IJcken, T. J. Perkins, P. W. Rigby,
F. Grosveld, and M. A. Rudnicki. 2012. Transcriptional dominance of Pax7 in adult

myogenesis is due to high-affinity recognition of homeodomain motifs. Dev. Cell. 22:1208-
1220. doi: 10.1016/j.devcel.2012.03.014; 10.1016/j.devcel.2012.03.014.

81. Olguin, H. C., and B. B. Olwin. 2004. Pax-7 up-regulation inhibits myogenesis and cell
cycle progression in satellite cells: a potential mechanism for self-renewal. Dev. Biol.
275:375-388. doi: 10.1016/j.ydbio.2004.08.015.

82. Cooper, R. N., S. Tajbakhsh, V. Mouly, G. Cossu, M. Buckingham, and G. S.
Butler-Browne. 1999. In vivo satellite cell activation via Myf5 and MyoD in regenerating
mouse skeletal muscle. J. Cell. Sci. 112 ( Pt 17):2895-2901.

83. Cornelison, D. D., and B. J. Wold. 1997. Single-cell analysis of regulatory gene
expression in quiescent and activated mouse skeletal muscle satellite cells. Dev. Biol.
191:270-283. doi: 10.1006/dbi0.1997.8721.

84. McKinnell, I. W., J. Ishibashi, F. Le Grand, V. G. Punch, G. C. Addicks, J. F.
Greenblatt, F. J. Dilworth, and M. A. Rudnicki. 2008. Pax7 activates myogenic genes by

recruitment of a histone methyltransferase complex. Nat. Cell Biol. 10:77-84. doi:
10.1038/ncb1671.

85. Hu, P., K. G. Geles, J. H. Paik, R. A. DePinho, and R. Tjian. 2008. Codependent
activators direct myoblast-specific MyoD transcription. Dev. Cell. 15:534-546. doi:
10.1016/j.devcel.2008.08.018; 10.1016/j.devcel.2008.08.018.

86. Shea, K. L., W. Xiang, V. S. LaPorta, J. D. Licht, C. Keller, M. A. Basson, and A. S.
Brack. 2010. Sproutyl regulates reversible quiescence of a self-renewing adult muscle stem
cell pool during regeneration. Cell. Stem Cell. 6:117-129. doi: 10.1016/j.stem.2009.12.015;
10.1016/j.stem.2009.12.015.

157



87. Kuang, S., K. Kuroda, F. Le Grand, and M. A. Rudnicki. 2007. Asymmetric self-
renewal and commitment of satellite stem cells in muscle. Cell. 129:999-1010. doi:
10.1016/j.cell.2007.03.044.

88. Kuroda, K., S. Tani, K. Tamura, S. Minoguchi, H. Kurooka, and T. Honjo. 1999.
Delta-induced Notch signaling mediated by RBP-J inhibits MyoD expression and
myogenesis. J. Biol. Chem. 274:7238-7244.

89. Wilson-Rawls, J., J. D. Molkentin, B. L. Black, and E. N. Olson. 1999. Activated
notch inhibits myogenic activity of the MADS-Box transcription factor myocyte enhancer
factor 2C. Mol. Cell. Biol. 19:2853-2862.

90. Wen, Y., P. Bi, W. Liu, A. Asakura, C. Keller, and S. Kuang. 2012. Constitutive
Notch activation upregulates Pax7 and promotes the self-renewal of skeletal muscle satellite
cells. Mol. Cell. Biol. 32:2300-2311. doi: 10.1128/MCB.06753-11 [doi].

91. Brohl, D., E. Vasyutina, M. T. Czajkowski, J. Griger, C. Rassek, H. P. Rahn, B.
Purfurst, H. Wende, and C. Birchmeier. 2012. Colonization of the satellite cell niche by

skeletal muscle progenitor cells depends on Notch signals. Dev. Cell. 23:469-481. doi:
10.1016/j.devcel.2012.07.014 [doi].

92. Abou-Khalil, R., F. Le Grand, G. Pallafacchina, S. Valable, F. J. Authier, M. A.
Rudnicki, R. K. Gherardi, S. Germain, F. Chretien, A. Sotiropoulos, P. Lafuste, D.
Montarras, and B. Chazaud. 2009. Autocrine and paracrine angiopoietin 1/Tie-2 signaling

promotes muscle satellite cell self-renewal. Cell. Stem Cell. 5:298-309. doi:
10.1016/5.stem.2009.06.001 [doi].

93. Le Grand, F., R. Grifone, P. Mourikis, C. Houbron, C. Gigaud, J. Pujol, M. Maillet,
G. Pages, M. Rudnicki, S. Tajbakhsh, and P. Maire. 2012. Six1 regulates stem cell repair

potential and self-renewal during skeletal muscle regeneration. J. Cell Biol. 198:815-832.
doi: 10.1083/jcb.201201050; 10.1083/jcb.201201050.

94. Hurme, T., and H. Kalimo. 1992. Activation of myogenic precursor cells after muscle
injury. Med. Sci. Sports Exerc. 24:197-205.

95. Grounds, M. D. 2014. The need to more precisely define aspects of skeletal muscle
regeneration. Int. J. Biochem. Cell Biol. 56:56-65. doi: 10.1016/j.biocel.2014.09.010 [doi].

96. Zammit, P. S. 2008. All muscle satellite cells are equal, but are some more equal than
others? J. Cell. Sci. 121:2975-2982. doi: 10.1242/jcs.019661; 10.1242/jcs.019661.

97. Schultz, E. 1996. Satellite cell proliferative compartments in growing skeletal muscles.
Dev. Biol. 175:84-94. doi: 10.1006/dbi0.1996.0097.

158



98. Shinin, V., B. Gayraud-Morel, D. Gomes, and S. Tajbakhsh. 2006. Asymmetric
division and cosegregation of template DNA strands in adult muscle satellite cells. Nat. Cell
Biol. 8:677-687. doi: 10.1038/ncb1425.

99. Conboy, M. J., A. O. Karasov, and T. A. Rando. 2007. High incidence of non-random
template strand segregation and asymmetric fate determination in dividing stem cells and
their progeny. PLoS Biol. 5:e102. doi: 10.1371/journal.pbio.0050102.

100. Troy, A., A. B. Cadwallader, Y. Fedorov, K. Tyner, K. K. Tanaka, and B. B.
Olwin. 2012. Coordination of satellite cell activation and self-renewal by Par-complex-
dependent asymmetric activation of p38alpha/beta MAPK. Cell. Stem Cell. 11:541-553. doi:
10.1016/j.stem.2012.05.025; 10.1016/j.stem.2012.05.025.

101. Palacios, D., C. Mozzetta, S. Consalvi, G. Caretti, V. Saccone, V. Proserpio, V. E.
Marquez, S. Valente, A. Mai, S. V. Forcales, V. Sartorelli, and P. L. Puri. 2010.
TNF/p38alpha/polycomb signaling to Pax7 locus in satellite cells links inflammation to the
epigenetic control of muscle regeneration. Cell. Stem Cell. 7:455-469. doi:
10.1016/j.stem.2010.08.013; 10.1016/j.stem.2010.08.013.

102. Rocheteau, P., B. Gayraud-Morel, 1. Siegl-Cachedenier, M. A. Blasco, and S.
Tajbakhsh. 2012. A subpopulation of adult skeletal muscle stem cells retains all template
DNA strands after cell division. Cell. 148:112-125. doi: 10.1016/j.cell.2011.11.049 [doi].

103. Christov, C., F. Chretien, R. Abou-Khalil, G. Bassez, G. Vallet, F. J. Authier, Y.
Bassaglia, V. Shinin, S. Tajbakhsh, B. Chazaud, and R. K. Gherardi. 2007. Muscle

satellite cells and endothelial cells: close neighbors and privileged partners. Mol. Biol. Cell.
18:1397-1409. doi: E06-08-0693 [pii].

104. Galli, S. J., N. Borregaard, and T. A. Wynn. 2011. Phenotypic and functional
plasticity of cells of innate immunity: macrophages, mast cells and neutrophils. Nat.
Immunol. 12:1035-1044. doi: 10.1038/ni.2109 [doi].

105. Auffray, C., D. Fogg, M. Garfa, G. Elain, O. Join-Lambert, S. Kayal, S. Sarnacki,
A. Cumano, G. Lauvau, and F. Geissmann. 2007. Monitoring of blood vessels and tissues
by a population of monocytes with patrolling behavior. Science. 317:666-670. doi:
317/5838/666 [pii].

106. Brigitte, M., C. Schilte, A. Plonquet, Y. Baba-Amer, A. Henri, C. Charlier, S.
Tajbakhsh, M. Albert, R. K. Gherardi, and F. Chretien. 2010. Muscle resident
macrophages control the immune cell reaction in a mouse model of notexin-induced
myoinjury. Arthritis Rheum. 62:268-279. doi: 10.1002/art.27183 [doi].

107. Wang, Y., and H. Thorlacius. 2005. Mast cell-derived tumour necrosis factor-alpha
mediates macrophage inflammatory protein-2-induced recruitment of neutrophils in mice.
Br. J. Pharmacol. 145:1062-1068. doi: 0706274 [pii].

159



108. Heredia, J. E., L. Mukundan, F. M. Chen, A. A. Mueller, R. C. Deo, R. M.
Locksley, T. A. Rando, and A. Chawla. 2013. Type 2 innate signals stimulate
fibro/adipogenic progenitors to facilitate muscle regeneration. Cell. 153:376-388. doi:
10.1016/j.cell.2013.02.053 [doi].

109. Kasama, T., R. M. Strieter, T. J. Standiford, M. D. Burdick, and S. L. Kunkel.
1993. Expression and regulation of human neutrophil-derived macrophage inflammatory
protein 1 alpha. J. Exp. Med. 178:63-72.

110. Scapini, P., J. A. Lapinet-Vera, S. Gasperini, F. Calzetti, F. Bazzoni, and M. A.
Cassatella. 2000. The neutrophil as a cellular source of chemokines. Immunol. Rev.
177:195-203.

111. Arnold, L., A. Henry, F. Poron, Y. Baba-Amer, N. van Rooijen, A. Plonquet, R. K.
Gherardi, and B. Chazaud. 2007. Inflammatory monocytes recruited after skeletal muscle

injury switch into antiinflammatory macrophages to support myogenesis. J. Exp. Med.
204:1057-1069. doi: jem.20070075 [pii].

112. Saclier, M., H. Yacoub-Youssef, A. L. Mackey, L. Arnold, H. Ardjoune, M.
Magnan, F. Sailhan, J. Chelly, G. K. Pavlath, R. Mounier, M. Kjaer, and B. Chazaud.

2013. Differentially activated macrophages orchestrate myogenic precursor cell fate during
human skeletal muscle regeneration. Stem Cells. 31:384-396. doi: 10.1002/stem.1288 [doi].

113. Deng, B., M. Wehling-Henricks, S. A. Villalta, Y. Wang, and J. G. Tidball. 2012.
IL-10 triggers changes in macrophage phenotype that promote muscle growth and
regeneration. J. Immunol. 189:3669-3680. doi: jimmunol.1103180 [pii].

114. Dumont, N., and J. Frenette. 2010. Macrophages protect against muscle atrophy and
promote muscle recovery in vivo and in vitro: a mechanism partly dependent on the insulin-
like growth factor-1 signaling molecule. Am. J. Pathol. 176:2228-2235. doi:
10.2353/ajpath.2010.090884 [doi].

115. Horsley, V., K. M. Jansen, S. T. Mills, and G. K. Pavlath. 2003. IL-4 acts as a
myoblast recruitment factor during mammalian muscle growth. Cell. 113:483-494. doi:
S0092867403003192 [pii].

116. Dumont, N., K. Lepage, C. H. Cote, and J. Frenette. 2007. Mast cells can modulate
leukocyte accumulation and skeletal muscle function following hindlimb unloading. J. Appl.
Physiol. (1985). 103:97-104. doi: 01132.2006 [pii].

117. Segawa, M., S. Fukada, Y. Yamamoto, H. Yahagi, M. Kanematsu, M. Sato, T. Ito,
A. Uezumi, S. Hayashi, Y. Miyagoe-Suzuki, S. Takeda, K. Tsujikawa, and H.
Yamamoto. 2008. Suppression of macrophage functions impairs skeletal muscle
regeneration  with  severe  fibrosis. Exp. Cell Res. 314:3232-3244. doi:
10.1016/j.yexcr.2008.08.008 [doi].

160



118. Mounier, R., M. Theret, L. Arnold, S. Cuvellier, L. Bultot, O. Goransson, N. Sanz,
A. Ferry, K. Sakamoto, M. Foretz, B. Viollet, and B. Chazaud. 2013. AMPKalphal
regulates macrophage skewing at the time of resolution of inflammation during skeletal
muscle regeneration. Cell. Metab. 18:251-264. doi: 10.1016/j.cmet.2013.06.017;
10.1016/j.cmet.2013.06.017.

119. Villalta, S. A., H. X. Nguyen, B. Deng, T. Gotoh, and J. G. Tidball. 2009. Shifts in
macrophage phenotypes and macrophage competition for arginine metabolism affect the
severity of muscle pathology in muscular dystrophy. Hum. Mol. Genet. 18:482-496. doi:
10.1093/hmg/ddn376 [doi].

120. Buckingham, M., and F. Relaix. 2007. The role of Pax genes in the development of
tissues and organs: Pax3 and Pax7 regulate muscle progenitor cell functions. Annu. Rev. Cell
Dev. Biol. 23:645-673. doi: 10.1146/annurev.cellbio.23.090506.123438.

121. Lang, D., S. K. Powell, R. S. Plummer, K. P. Young, and B. A. Ruggeri. 2007. PAX
genes: roles in development, pathophysiology, and cancer. Biochem. Pharmacol. 73:1-14.
doi: 10.1016/j.bcp.2006.06.024.

122. Williams, B. A., and C. P. Ordahl. 1994. Pax-3 expression in segmental mesoderm
marks early stages in myogenic cell specification. Development. 120:785-796.

123. Kuang, S., S. B. Charge, P. Seale, M. Huh, and M. A. Rudnicki. 2006. Distinct roles
for Pax7 and Pax3 in adult regenerative myogenesis. J. Cell Biol. 172:103-113. doi:
10.1083/jcb.200508001.

124. Relaix, F., M. Polimeni, D. Rocancourt, C. Ponzetto, B. W. Schafer, and M.
Buckingham. 2003. The transcriptional activator PAX3-FKHR rescues the defects of Pax3
mutant mice but induces a myogenic gain-of-function phenotype with ligand-independent
activation of Met signaling in vivo. Genes Dev. 17:2950-2965. doi: 10.1101/gad.281203.

125. Ridgeway, A. G., and I. S. Skerjanc. 2001. Pax3 is essential for skeletal myogenesis
and the expression of Sixl and Eya2. J. Biol. Chem. 276:19033-19039. doi:
10.1074/jbc.M011491200.

126. Darabi, R., K. Gehlbach, R. M. Bachoo, S. Kamath, M. Osawa, K. E. Kamm, M.
Kyba, and R. C. Perlingeiro. 2008. Functional skeletal muscle regeneration from
differentiating embryonic stem cells. Nat. Med. 14:134-143. doi: 10.1038/nm1705 [doi].

127. Lepper, C., S. J. Conway, and C. M. Fan. 2009. Adult satellite cells and embryonic
muscle progenitors have distinct genetic requirements. Nature. 460:627-631. doi:

10.1038/nature08209; 10.1038/nature08209.

128. Gunther, S., J. Kim, S. Kostin, C. Lepper, C. M. Fan, and T. Braun. 2013. Myf5-
positive satellite cells contribute to Pax7-dependent long-term maintenance of adult muscle

161



stem cells. Cell. Stem Cell. 13:590-601. doi: 10.1016/j.stem.2013.07.016;
10.1016/j.stem.2013.07.016.

129. Buchberger, A., D. Freitag, and H. H. Arnold. 2007. A homeo-paired domain-
binding motif directs Myf5 expression in progenitor cells of limb muscle. Development.
134:1171-1180. doi: dev.02798 [pii].

130. Diao, Y., X. Guo, Y. Li, K. Sun, L. Lu, L. Jiang, X. Fu, H. Zhu, H. Sun, H. Wang,
and Z. Wu. 2012. Pax3/7BP is a Pax7- and Pax3-binding protein that regulates the
proliferation of muscle precursor cells by an epigenetic mechanism. Cell. Stem Cell. 11:231-
241. doi: 10.1016/j.stem.2012.05.022; 10.1016/j.stem.2012.05.022.

131. Kawabe, Y., Y. X. Wang, . W. McKinnell, M. T. Bedford, and M. A. Rudnicki.
2012. Carml regulates Pax7 transcriptional activity through MLL1/2 recruitment during

asymmetric satellite stem cell divisions. Cell. Stem Cell. 11:333-345. doi:
10.1016/j.stem.2012.07.001 [doi].

132. Braun, T., G. Buschhausen-Denker, E. Bober, E. Tannich, and H. H. Arnold. 1989.
A novel human muscle factor related to but distinct from MyoD1 induces myogenic
conversion in 10T1/2 fibroblasts. EMBO J. 8:701-709.

133. Davis, R. L., H. Weintraub, and A. B. Lassar. 1987. Expression of a single
transfected cDNA converts fibroblasts to myoblasts. Cell. 51:987-1000.

134. Braun, T., E. Bober, B. Winter, N. Rosenthal, and H. H. Arnold. 1990. Myf-6, a
new member of the human gene family of myogenic determination factors: evidence for a
gene cluster on chromosome 12. EMBO J. 9:821-831.

135. Miner, J. H., and B. Wold. 1990. Herculin, a fourth member of the MyoD family of
myogenic regulatory genes. Proc. Natl. Acad. Sci. U. S. A. 87:1089-1093.

136. Rhodes, S. J., and S. F. Konieczny. 1989. Identification of MRF4: a new member of
the muscle regulatory factor gene family. Genes Dev. 3:2050-2061.

137. Wright, W. E., D. A. Sassoon, and V. K. Lin. 1989. Myogenin, a factor regulating
myogenesis, has a domain homologous to MyoD. Cell. 56:607-617.

138. Tapscott, S. J., R. L. Davis, M. J. Thayer, P. F. Cheng, H. Weintraub, and A. B.

Lassar. 1988. MyoD1: a nuclear phosphoprotein requiring a Myc homology region to
convert fibroblasts to myoblasts. Science. 242:405-411.

139. Taylor, S. M., and P. A. Jones. 1979. Multiple new phenotypes induced in 10T1/2 and
3T3 cells treated with 5-azacytidine. Cell. 17:771-779. doi: 0092-8674(79)90317-9 [pii].

140. Jones, P. A., M. J. Wolkowicz, W. M. Rideout 3rd, F. A. Gonzales, C. M. Marziasz,
G. A. Coetzee, and S. J. Tapscott. 1990. De novo methylation of the MyoD1 CpG island

162



during the establishment of immortal cell lines. Proc. Natl. Acad. Sci. U. S. A. 87:6117-
6121.

141. Weintraub, H., S. J. Tapscott, R. L. Davis, M. J. Thayer, M. A. Adam, A. B.
Lassar, and A. D. Miller. 1989. Activation of muscle-specific genes in pigment, nerve, fat,
liver, and fibroblast cell lines by forced expression of MyoD. Proc. Natl. Acad. Sci. U. S. A.
86:5434-5438.

142. Choi, J., M. L. Costa, C. S. Mermelstein, C. Chagas, S. Holtzer, and H. Holtzer.
1990. MyoD converts primary dermal fibroblasts, chondroblasts, smooth muscle, and retinal

pigmented epithelial cells into striated mononucleated myoblasts and multinucleated
myotubes. Proc. Natl. Acad. Sci. U. S. A. 87:7988-7992.

143. Weintraub, H., R. Davis, S. Tapscott, M. Thayer, M. Krause, R. Benezra, T. K.
Blackwell, D. Turner, R. Rupp, and S. Hollenberg. 1991. The myoD gene family: nodal
point during specification of the muscle cell lineage. Science. 251:761-766.

144. Woloshin, P., K. Song, C. Degnin, A. M. Killary, D. J. Goldhamer, D. Sassoon, and
M. J. Thayer. 1995. MSXI1 inhibits myoD expression in fibroblast x 10T1/2 cell hybrids.
Cell. 82:611-620.

145. Fong, A. P., Z. Yao, J. W. Zhong, Y. Cao, W. L. Ruzzo, R. C. Gentleman, and S. J.
Tapscott. 2012. Genetic and epigenetic determinants of neurogenesis and myogenesis. Dev.
Cell. 22:721-735. doi: 10.1016/j.devcel.2012.01.015; 10.1016/j.devcel.2012.01.015.

146. Lee, H., R. Habas, and C. Abate-Shen. 2004. MSX1 cooperates with histone H1b for
inhibition  of transcription and myogenesis. Science. 304:1675-1678.  doi:
10.1126/science.1098096.

147. Kassar-Duchossoy, L., B. Gayraud-Morel, D. Gomes, D. Rocancourt, M.
Buckingham, V. Shinin, and S. Tajbakhsh. 2004. Mrf4 determines skeletal muscle identity
in Myf5:Myod double-mutant mice. Nature. 431:466-471. doi: 10.1038/nature02876.

148. Braun, T., M. A. Rudnicki, H. H. Arnold, and R. Jaenisch. 1992. Targeted
inactivation of the muscle regulatory gene Myf-5 results in abnormal rib development and
perinatal death. Cell. 71:369-382.

149. Rudnicki, M. A., T. Braun, S. Hinuma, and R. Jaenisch. 1992. Inactivation of MyoD
in mice leads to up-regulation of the myogenic HLH gene Myt-5 and results in apparently
normal muscle development. Cell. 71:383-390.

150. Kablar, B., A. Asakura, K. Krastel, C. Ying, L. L. May, D. J. Goldhamer, and M.

A. Rudnicki. 1998. MyoD and Myf-5 define the specification of musculature of distinct
embryonic origin. Biochem. Cell Biol. 76:1079-1091.

163



151. Rudnicki, M. A., P. N. Schnegelsberg, R. H. Stead, T. Braun, H. H. Arnold, and R.
Jaenisch. 1993. MyoD or Myf-5 is required for the formation of skeletal muscle. Cell.
75:1351-1359.

152. Haldar, M., G. Karan, P. Tvrdik, and M. R. Capecchi. 2008. Two cell lineages,
myf5 and myf5-independent, participate in mouse skeletal myogenesis. Dev. Cell. 14:437-
445. doi: 10.1016/j.devcel.2008.01.002 [doi].

153. Gensch, N., T. Borchardt, A. Schneider, D. Riethmacher, and T. Braun. 2008.
Different autonomous myogenic cell populations revealed by ablation of Myf5-expressing
cells during mouse embryogenesis. Development. 135:1597-1604. doi: 10.1242/dev.019331
[doi].

154. Nabeshima, Y., K. Hanaoka, M. Hayasaka, E. Esumi, S. Li, I. Nonaka, and Y.
Nabeshima. 1993. Myogenin gene disruption results in perinatal lethality because of severe
muscle defect. Nature. 364:532-535. doi: 10.1038/364532a0.

155. Hasty, P., A. Bradley, J. H. Morris, D. G. Edmondson, J. M. Venuti, E. N. Olson,
and W. H. Klein. 1993. Muscle deficiency and neonatal death in mice with a targeted
mutation in the myogenin gene. Nature. 364:501-506. doi: 10.1038/364501a0.

156. Wang, Y., and R. Jaenisch. 1997. Myogenin can substitute for Myf5 in promoting
myogenesis but less efficiently. Development. 124:2507-2513.

157. Knapp, J. R., J. K. Davie, A. Myer, E. Meadows, E. N. Olson, and W. H. Klein.
2006. Loss of myogenin in postnatal life leads to normal skeletal muscle but reduced body
size. Development. 133:601-610. doi: 10.1242/dev.02249.

158. Zhang, W., R. R. Behringer, and E. N. Olson. 1995. Inactivation of the myogenic
bHLH gene MRF4 results in up-regulation of myogenin and rib anomalies. Genes Dev.
9:1388-1399.

159. Patapoutian, A., J. K. Yoon, J. H. Miner, S. Wang, K. Stark, and B. Wold. 1995.
Disruption of the mouse MRF4 gene identifies multiple waves of myogenesis in the
myotome. Development. 121:3347-3358.

160. Zhu, Z., and J. B. Miller. 1997. MRF4 can substitute for myogenin during early stages
of myogenesis. Dev. Dyn. 209:233-241. doi: 2-J.

161. Skinner, M. K., A. Rawls, J. Wilson-Rawls, and E. H. Roalson. 2010. Basic helix-
loop-helix transcription factor gene family phylogenetics and nomenclature. Differentiation.

80:1-8. doi: 10.1016/5.d1f£.2010.02.003 [dot].

162. Tapscott, S. J. 2005. The circuitry of a master switch: Myod and the regulation of
skeletal muscle gene transcription. Development. 132:2685-2695. doi: 10.1242/dev.01874.

164



163. Murre, C., P. S. McCaw, H. Vaessin, M. Caudy, L. Y. Jan, Y. N. Jan, C. V.
Cabrera, J. N. Buskin, S. D. Hauschka, and A. B. Lassar. 1989. Interactions between
heterologous helix-loop-helix proteins generate complexes that bind specifically to a
common DNA sequence. Cell. 58:537-544.

164. Lassar, A. B., R. L. Davis, W. E. Wright, T. Kadesch, C. Murre, A. Voronova, D.
Baltimore, and H. Weintraub. 1991. Functional activity of myogenic HLH proteins
requires hetero-oligomerization with E12/E47-like proteins in vivo. Cell. 66:305-315.

165. Berkes, C. A., and S. J. Tapscott. 2005. MyoD and the transcriptional control of
myogenesis. Semin. Cell Dev. Biol. 16:585-595. doi: 10.1016/j.semcdb.2005.07.006.

166. Blackwell, T. K., and H. Weintraub. 1990. Differences and similarities in DNA-
binding preferences of MyoD and E2A protein complexes revealed by binding site selection.
Science. 250:1104-1110.

167. Berkes, C. A., D. A. Bergstrom, B. H. Penn, K. J. Seaver, P. S. Knoepfler, and S. J.
Tapscott. 2004. Pbx marks genes for activation by MyoD indicating a role for a
homeodomain protein in establishing myogenic potential. Mol. Cell. 14:465-477.

168. Gerber, A. N., T. R. Klesert, D. A. Bergstrom, and S. J. Tapscott. 1997. Two
domains of MyoD mediate transcriptional activation of genes in repressive chromatin: a
mechanism for lineage determination in myogenesis. Genes Dev. 11:436-450.

169. de la Serna, 1. L., K. A. Carlson, and A. N. Imbalzano. 2001. Mammalian SWI/SNF
complexes promote MyoD-mediated muscle differentiation. Nat. Genet. 27:187-190. doi:
10.1038/84826 [doi].

170. de la Serna, I. L., Y. Ohkawa, C. A. Berkes, D. A. Bergstrom, C. S. Dacwag, S. J.
Tapscott, and A. N. Imbalzano. 2005. MyoD targets chromatin remodeling complexes to
the myogenin locus prior to forming a stable DNA-bound complex. Mol. Cell. Biol.
25:3997-4009. doi: 10.1128/MCB.25.10.3997-4009.2005.

171. Puri, P. L., M. L. Avantaggiati, C. Balsano, N. Sang, A. Graessmann, A. Giordano,
and M. Levrero. 1997. p300 is required for MyoD-dependent cell cycle arrest and muscle-
specific gene transcription. EMBO J. 16:369-383. doi: 10.1093/emboj/16.2.369.

172. Davis, R. L., and H. Weintraub. 1992. Acquisition of myogenic specificity by
replacement of three amino acid residues from MyoD into E12. Science. 256:1027-1030.

173. Davis, R. L., P. F. Cheng, A. B. Lassar, and H. Weintraub. 1990. The MyoD DNA

binding domain contains a recognition code for muscle-specific gene activation. Cell.
60:733-746. doi: 0092-8674(90)90088-V [pii].

165



174. Heidt, A. B., A. Rojas, I. S. Harris, and B. L. Black. 2007. Determinants of myogenic
specificity within MyoD are required for noncanonical E box binding. Mol. Cell. Biol.
27:5910-5920. doi: MCB.01700-06 [pii].

175. Bergstrom, D. A., B. H. Penn, A. Strand, R. L. Perry, M. A. Rudnicki, and S. J.
Tapscott. 2002. Promoter-specific regulation of MyoD binding and signal transduction
cooperate to pattern gene expression. Mol. Cell. 9:587-600.

176. Moran, J. L., Y. Li, A. A. Hill, W. M. Mounts, and C. P. Miller. 2002. Gene
expression changes during mouse skeletal myoblast differentiation revealed by
transcriptional profiling. Physiol. Genomics. 10:103-111. doi:
10.1152/physiolgenomics.00011.2002.

177. Shen, X., J. M. Collier, M. Hlaing, L. Zhang, E. H. Delshad, J. Bristow, and H. S.
Bernstein. 2003. Genome-wide examination of myoblast cell cycle withdrawal during
differentiation. Dev. Dyn. 226:128-138. doi: 10.1002/dvdy.10200.

178. Weintraub, H., R. Davis, D. Lockshon, and A. Lassar. 1990. MyoD binds
cooperatively to two sites in a target enhancer sequence: occupancy of two sites is required
for activation. Proc. Natl. Acad. Sci. U. S. A. 87:5623-5627.

179. Maves, L., A. J. Waskiewicz, B. Paul, Y. Cao, A. Tyler, C. B. Moens, and S. J.
Tapscott. 2007. Pbx homeodomain proteins direct Myod activity to promote fast-muscle
differentiation. Development. 134:3371-3382. doi: 10.1242/dev.003905.

180. Molkentin, J. D., B. L. Black, J. F. Martin, and E. N. Olson. 1995. Cooperative
activation of muscle gene expression by MEF2 and myogenic bHLH proteins. Cell. 83:1125-
1136.

181. Armand, A. S., M. Bourajjaj, S. Martinez-Martinez, H. el Azzouzi, P. A. da Costa
Martins, P. Hatzis, T. Seidler, J. M. Redondo, and L. J. De Windt. 2008. Cooperative

synergy between NFAT and MyoD regulates myogenin expression and myogenesis. J. Biol.
Chem. 283:29004-29010. doi: 10.1074/jbc.M801297200; 10.1074/jbc.M801297200.

182. Liu, Y., A. Chu, 1. Chakroun, U. Islam, and A. Blais. 2010. Cooperation between
myogenic regulatory factors and SIX family transcription factors is important for myoblast
differentiation.  Nucleic Acids Res. 38:6857-6871. doi: 10.1093/nar/gkq585;
10.1093/nar/gkq585.

183. Blais, A., M. Tsikitis, D. Acosta-Alvear, R. Sharan, Y. Kluger, and B. D. Dynlacht.
2005. An initial blueprint for myogenic differentiation. Genes Dev. 19:553-569. doi:
10.1101/gad.1281105.

184. Wasserman, W. W,, and J. W. Fickett. 1998. Identification of regulatory regions

which confer muscle-specific gene expression. J. Mol. Biol. 278:167-181. doi: S0022-
2836(98)91700-4 [pii].

166



185. Anderson, C. M., J. Hu, R. M. Barnes, A. B. Heidt, 1. Cornelissen, and B. L. Black.
2015. Myocyte enhancer factor 2C function in skeletal muscle is required for normal growth
and glucose metabolism in mice. Skelet Muscle. 5:7-015-0031-0. eCollection 2015. doi:
10.1186/s13395-015-0031-0 [doi].

186. Potthoff, M. J., M. A. Arnold, J. McAnally, J. A. Richardson, R. Bassel-Duby, and
E. N. Olson. 2007. Regulation of skeletal muscle sarcomere integrity and postnatal muscle
function by Mef2c. Mol. Cell. Biol. 27:8143-8151. doi: 10.1128/MCB.01187-07.

187. Horsley, V., B. B. Friday, S. Matteson, K. M. Kegley, J. Gephart, and G. K.
Pavlath. 2001. Regulation of the growth of multinucleated muscle cells by an NFATC2-
dependent pathway. J. Cell Biol. 153:329-338.

188. Laclef, C., G. Hamard, J. Demignon, E. Souil, C. Houbron, and P. Maire. 2003.
Altered myogenesis in Six1-deficient mice. Development. 130:2239-2252.

189. Cheyette, B. N., P. J. Green, K. Martin, H. Garren, V. Hartenstein, and S. L.
Zipursky. 1994. The Drosophila sine oculis locus encodes a homeodomain-containing
protein required for the development of the entire visual system. Neuron. 12:977-996.

190. Weasner, B., C. Salzer, and J. P. Kumar. 2007. Sine oculis, a member of the SIX
family of transcription factors, directs eye formation. Dev. Biol. 303:756-771. doi:
10.1016/j.ydbio.2006.10.040.

191. Serikaku, M. A., and J. E. O'Tousa. 1994. sine oculis is a homeobox gene required
for Drosophila visual system development. Genetics. 138:1137-1150.

192. Seo, H. C., J. Curtiss, M. Mlodzik, and A. Fjose. 1999. Six class homeobox genes in
drosophila belong to three distinct families and are involved in head development. Mech.
Dev. 83:127-139.

193. Seimiya, M., and W. J. Gehring. 2000. The Drosophila homeobox gene optix is
capable of inducing ectopic eyes by an eyeless-independent mechanism. Development.
127:1879-1886.

194. Kirby, R. J., G. M. Hamilton, D. J. Finnegan, K. J. Johnson, and A. P. Jarman.
2001. Drosophila homolog of the myotonic dystrophy-associated gene, SIX5, is required for
muscle and gonad development. Curr. Biol. 11:1044-1049.

195. Clark, 1. B., J. Boyd, G. Hamilton, D. J. Finnegan, and A. P. Jarman. 2006. D-six4
plays a key role in patterning cell identities deriving from the Drosophila mesoderm. Dev.
Biol. 294:220-231. doi: 10.1016/j.ydbi0.2006.02.044.

196. Oliver, G., R. Wehr, N. A. Jenkins, N. G. Copeland, B. N. Cheyette, V.

Hartenstein, S. L. Zipursky, and P. Gruss. 1995. Homeobox genes and connective tissue
patterning. Development. 121:693-705.

167



197. Boucher, C. A., N. Carey, Y. H. Edwards, M. J. Siciliano, and K. J. Johnson. 1996.
Cloning of the human SIX1 gene and its assignment to chromosome 14. Genomics. 33:140-
142. doi: 10.1006/geno.1996.0172.

198. Kawakami, K., H. Ohto, T. Takizawa, and T. Saito. 1996. Identification and
expression of six family genes in mouse retina. FEBS Lett. 393:259-263.

199. Boucher, C. A., C. L. Winchester, G. M. Hamilton, A. D. Winter, K. J. Johnson,
and M. E. Bailey. 2000. Structure, mapping and expression of the human gene encoding the
homeodomain protein, SIX2. Gene. 247:145-151.

200. Leppert, G. S., J. M. Yang, and O. H. Sundin. 1999. Sequence and location of SIX3,
a homeobox gene expressed in the human eye. Ophthalmic Genet. 20:7-21.

201. Granadino, B., M. E. Gallardo, J. Lopez-Rios, R. Sanz, C. Ramos, C. Ayuso, P.
Bovolenta, and S. Rodriguez de Cordoba. 1999. Genomic cloning, structure, expression

pattern, and chromosomal location of the human SIX3 gene. Genomics. 55:100-105. doi:
S0888754398956117 [pii].

202. Ozaki, H., K. Yamada, M. Kobayashi, S. Asakawa, S. Minoshima, N. Shimizu, M.
Kajitani, and K. Kawakami. 1999. Structure and chromosome mapping of the human SIX4
and murine Six4 genes. Cytogenet. Cell Genet. 87:108-112. doi: 15407.

203. Kawakami, K., H. Ohto, K. Ikeda, and R. G. Roeder. 1996. Structure, function and
expression of a murine homeobox protein AREC3, a homologue of Drosophila sine oculis
gene product, and implication in development. Nucleic Acids Res. 24:303-310.

204. Jean, D., G. Bernier, and P. Gruss. 1999. Six6 (Optx2) is a novel murine Six3-related
homeobox gene that demarcates the presumptive pituitary/hypothalamic axis and the ventral
optic stalk. Mech. Dev. 84:31-40.

205. Gallardo, M. E., J. Lopez-Rios, I. Fernaud-Espinosa, B. Granadino, R. Sanz, C.
Ramos, C. Ayuso, M. J. Seller, H. G. Brunner, P. Bovolenta, and S. Rodriguez de
Cordoba. 1999. Genomic cloning and characterization of the human homeobox gene SIX6
reveals a cluster of SIX genes in chromosome 14 and associates SIX6 hemizygosity with

bilateral anophthalmia and pituitary anomalies. Genomics. 61:82-91.  doi:
10.1006/geno.1999.5916.

206. Kawakami, K., S. Sato, H. Ozaki, and K. Ikeda. 2000. Six family genes--structure
and function as transcription factors and their roles in development. Bioessays. 22:616-626.
doi: 2-R.

207. Kumar, J. P. 2009. The sine oculis homeobox (SIX) family of transcription factors as
regulators of development and disease. Cell Mol. Life Sci. 66:565-583. doi: 10.1007/s00018-
008-8335-4; 10.1007/s00018-008-8335-4.

168



208. Spitz, F., J. Demignon, A. Porteu, A. Kahn, J. P. Concordet, D. Daegelen, and P.
Maire. 1998. Expression of myogenin during embryogenesis is controlled by Six/sine oculis
homeoproteins through a conserved MEF3 binding site. Proc. Natl. Acad. Sci. U. S. A.
95:14220-14225.

209. Harris, S. E., C. L. Winchester, and K. J. Johnson. 2000. Functional analysis of the
homeodomain protein SIXS5. Nucleic Acids Res. 28:1871-1878.

210. Sato, S., M. Nakamura, D. H. Cho, S. J. Tapscott, H. Ozaki, and K. Kawakami.
2002. Identification of transcriptional targets for Six5: implication for the pathogenesis of
myotonic dystrophy type 1. Hum. Mol. Genet. 11:1045-1058.

211. Suzuki-Yagawa, Y., K. Kawakami, and K. Nagano. 1992. Housekeeping Na,K-
ATPase alpha 1 subunit gene promoter is composed of multiple cis elements to which
common and cell type-specific factors bind. Mol. Cell. Biol. 12:4046-4055.

212. Brodbeck, S., B. Besenbeck, and C. Englert. 2004. The transcription factor Six2
activates expression of the Gdnf gene as well as its own promoter. Mech. Dev. 121:1211-
1222. doi: 10.1016/j.mod.2004.05.019 [doi].

213. Berger, M. F., G. Badis, A. R. Gehrke, S. Talukder, A. A. Philippakis, L. Pena-
Castillo, T. M. Alleyne, S. Mnaimneh, O. B. Botvinnik, E. T. Chan, F. Khalid, W.
Zhang, D. Newburger, S. A. Jaeger, Q. D. Morris, M. L. Bulyk, and T. R. Hughes. 2008.
Variation in homeodomain DNA binding revealed by high-resolution analysis of sequence
preferences. Cell. 133:1266-1276. doi: 10.1016/j.cell.2008.05.024;
10.1016/j.cell.2008.05.024.

214. Liu, Y., S. Nandi, A. Martel, A. Antoun, I. Ioshikhes, and A. Blais. 2012. Discovery,
optimization and validation of an optimal DNA-binding sequence for the Six1 homeodomain
transcription factor. Nucleic Acids Res. 40:8227-8239. doi: 10.1093/nar/gks587.

215. Zhu, C. C., M. A. Dyer, M. Uchikawa, H. Kondoh, O. V. Lagutin, and G. Oliver.
2002. Six3-mediated auto repression and eye development requires its interaction with
members of the Groucho-related family of co-repressors. Development. 129:2835-2849.

216. Pignoni, F., B. Hu, K. H. Zavitz, J. Xiao, P. A. Garrity, and S. L. Zipursky. 1997.
The eye-specification proteins So and Eya form a complex and regulate multiple steps in
Drosophila eye development. Cell. 91:881-891.

217. Heanue, T. A., R. Reshef, R. J. Davis, G. Mardon, G. Oliver, S. Tomarev, A. B.
Lassar, and C. J. Tabin. 1999. Synergistic regulation of vertebrate muscle development by
Dach2, Eya2, and Six1, homologs of genes required for Drosophila eye formation. Genes
Dev. 13:3231-3243.

169



218. Ohto, H., S. Kamada, K. Tago, S. I. Tominaga, H. Ozaki, S. Sato, and K.
Kawakami. 1999. Cooperation of six and eya in activation of their target genes through
nuclear translocation of Eya. Mol. Cell. Biol. 19:6815-6824.

219. Kobayashi, M., K. Nishikawa, T. Suzuki, and M. Yamamoto. 2001. The homeobox
protein Six3 interacts with the Groucho corepressor and acts as a transcriptional repressor in
eye and forebrain formation. Dev. Biol. 232:315-326. doi: 10.1006/dbio.2001.0185.

220. Lopez-Rios, J., K. Tessmar, F. Loosli, J. Wittbrodt, and P. Bovolenta. 2003. Six3
and Six6 activity is modulated by members of the groucho family. Development. 130:185-
195.

221. Li, X., K. A. Oghi, J. Zhang, A. Krones, K. T. Bush, C. K. Glass, S. K. Nigam, A.
K. Aggarwal, R. Maas, D. W. Rose, and M. G. Rosenfeld. 2003. Eya protein phosphatase
activity regulates Six1-Dach-Eya transcriptional effects in mammalian organogenesis.
Nature. 426:247-254. doi: 10.1038/nature02083.

222. Li, X., V. Perissi, F. Liu, D. W. Rose, and M. G. Rosenfeld. 2002. Tissue-specific
regulation of retinal and pituitary precursor cell proliferation. Science. 297:1180-1183. doi:
10.1126/science.1073263.

223. Oliver, G., A. Mailhos, R. Wehr, N. G. Copeland, N. A. Jenkins, and P. Gruss.
1995. Six3, a murine homologue of the sine oculis gene, demarcates the most anterior border

of the developing neural plate and is expressed during eye development. Development.
121:4045-4055.

224. Ohto, H., T. Takizawa, T. Saito, M. Kobayashi, K. Ikeda, and K. Kawakami. 1998.
Tissue and developmental distribution of Six family gene products. Int. J. Dev. Biol. 42:141-
148.

225. Suzuki, Y., K. Ikeda, and K. Kawakami. 2010. Expression of Six1 and Six4 in mouse
taste buds. J. Mol. Histol. 41:205-214. doi: 10.1007/s10735-010-9280-8; 10.1007/s10735-
010-9280-8.

226. Fujimoto, Y., S. S. Tanaka, Y. L. Yamaguchi, H. Kobayashi, S. Kuroki, M.
Tachibana, M. Shinomura, Y. Kanai, K. Morohashi, K. Kawakami, and R.
Nishinakamura. 2013. Homeoproteins Six1 and Six4 regulate male sex determination and
mouse gonadal development. Dev. Cell. 26:416-430. doi: 10.1016/j.devcel.2013.06.018;
10.1016/j.devcel.2013.06.018.

227. Niiya, A., H. Ohto, K. Kawakami, and M. Araki. 1998. Localization of Six4/AREC3

in the developing mouse retina; implications in mammalian retinal development. Exp. Eye
Res. 67:699-707. doi: 10.1006/exer.1998.0562.

170



228. Heath, S. K., S. Carne, C. Hoyle, K. J. Johnson, and D. J. Wells. 1997.
Characterisation of expression of mDMAHP, a homeodomain-encoding gene at the murine
DM locus. Hum. Mol. Genet. 6:651-657.

229. Murakami, Y., H. Ohto, U. Ikeda, K. Shimada, T. Momoi, and K. Kawakami.
1998. Promoter of mDMAHP/Six5: differential utilization of multiple transcription initiation
sites and positive/negative regulatory elements. Hum. Mol. Genet. 7:2103-2112.

230. Sarkar, P. S., B. Appukuttan, J. Han, Y. Ito, C. Ai, W. Tsai, Y. Chai, J. T. Stout,
and S. Reddy. 2000. Heterozygous loss of Six5 in mice is sufficient to cause ocular
cataracts. Nat. Genet. 25:110-114. doi: 10.1038/75500.

231. Klesert, T. R., D. H. Cho, J. I. Clark, J. Maylie, J. Adelman, L. Snider, E. C. Yuen,
P. Soriano, and S. J. Tapscott. 2000. Mice deficient in Six5 develop cataracts: implications
for myotonic dystrophy. Nat. Genet. 25:105-109. doi: 10.1038/75490.

232. Ozaki, H., Y. Watanabe, K. Takahashi, K. Kitamura, A. Tanaka, K. Urase, T.
Momoi, K. Sudo, J. Sakagami, M. Asano, Y. Iwakura, and K. Kawakami. 2001. Six4, a

putative myogenin gene regulator, is not essential for mouse embryonal development. Mol.
Cell. Biol. 21:3343-3350. doi: 10.1128/MCB.21.10.3343-3350.2001.

233. Grifone, R., J. Demignon, C. Houbron, E. Souil, C. Niro, M. J. Seller, G. Hamard,
and P. Maire. 2005. Six1 and Six4 homeoproteins are required for Pax3 and Mrf expression
during myogenesis in the mouse embryo. Development. 132:2235-2249. doi:
10.1242/dev.01773.

234. Relaix, F., J. Demignon, C. Laclef, J. Pujol, M. Santolini, C. Niro, M. Lagha, D.
Rocancourt, M. Buckingham, and P. Maire. 2013. Six homeoproteins directly activate
Myod expression in the gene regulatory networks that control early myogenesis. PLoS
Genet. 9:€1003425. doi: 10.1371/journal.pgen.1003425; 10.1371/journal.pgen.1003425.

235. Giordani, J., L. Bajard, J. Demignon, P. Daubas, M. Buckingham, and P. Maire.
2007. Six proteins regulate the activation of Myf5 expression in embryonic mouse limbs.
Proc. Natl. Acad. Sci. U. S. A. 104:11310-11315. doi: 10.1073/pnas.0611299104.

236. Niro, C., J. Demignon, S. Vincent, Y. Liu, J. Giordani, N. Sgarioto, M. Favier, I.
Guillet-Deniau, A. Blais, and P. Maire. 2010. Six1 and Six4 gene expression is necessary

to activate the fast-type muscle gene program in the mouse primary myotome. Dev. Biol.
338:168-182. doi: 10.1016/j.ydbi0.2009.11.031; 10.1016/j.ydbi0.2009.11.031.

237. Richard, A. F., J. Demignon, I. Sakakibara, J. Pujol, M. Favier, L. Strochlic, F. Le
Grand, N. Sgarioto, A. Guernec, A. Schmitt, N. Cagnard, R. Huang, C. Legay, I.
Guillet-Deniau, and P. Maire. 2011. Genesis of muscle fiber-type diversity during mouse

embryogenesis relies on Sixl and Six4 gene expression. Dev. Biol. 359:303-320. doi:
10.1016/j.ydbi0.2011.08.010; 10.1016/j.ydbio.2011.08.010.

171



238. Kobayashi, H., K. Kawakami, M. Asashima, and R. Nishinakamura. 2007. Six1
and Six4 are essential for Gdnf expression in the metanephric mesenchyme and ureteric bud

formation, while Six1 deficiency alone causes mesonephric-tubule defects. Mech. Dev.
124:290-303. doi: 10.1016/j.mo0d.2007.01.002.

239. Konishi, Y., K. Ikeda, Y. Iwakura, and K. Kawakami. 2006. Six1 and Six4 promote
survival of sensory neurons during early trigeminal gangliogenesis. Brain Res. 1116:93-102.
doi: 10.1016/j.brainres.2006.07.103.

240. Guo, C., Y. Sun, B. Zhou, R. M. Adam, X. Li, W. T. Pu, B. E. Morrow, A. Moon,
and X. Li. 2011. A Tbxl1-Six1/Eyal-Fgf8 genetic pathway controls mammalian
cardiovascular and craniofacial morphogenesis. J. Clin. Invest. 121:1585-1595. doi:
10.1172/1CI144630; 10.1172/JCI44630.

241. Yajima, H., N. Motohashi, Y. Ono, S. Sato, K. Ikeda, S. Masuda, E. Yada, H.
Kanesaki, Y. Miyagoe-Suzuki, S. Takeda, and K. Kawakami. 2010. Six family genes

control the proliferation and differentiation of muscle satellite cells. Exp. Cell Res.
316:2932-2944. doi: 10.1016/j.yexcr.2010.08.001; 10.1016/j.yexcr.2010.08.001.

242. Liu, Y., I. Chakroun, D. Yang, E. Horner, J. Liang, A. Aziz, A. Chu, Y. De
Repentigny, F. J. Dilworth, R. Kothary, and A. Blais. 2013. Six]l regulates MyoD

expression in adult muscle progenitor cells. PLoS One. 8:¢67762. doi:
10.1371/journal.pone.0067762; 10.1371/journal.pone.0067762.

243. Ford, H. L., E. N. Kabingu, E. A. Bump, G. L. Mutter, and A. B. Pardee. 1998.
Abrogation of the G2 cell cycle checkpoint associated with overexpression of HSIXI1: a

possible mechanism of breast carcinogenesis. Proc. Natl. Acad. Sci. U. S. A. 95:12608-
12613.

244. Coletta, R. D., K. Christensen, K. J. Reichenberger, J. Lamb, D. Micomonaco, L.
Huang, D. M. Wolf, C. Muller-Tidow, T. R. Golub, K. Kawakami, and H. L. Ford.

2004. The Six1 homeoprotein stimulates tumorigenesis by reactivation of cyclin Al. Proc.
Natl. Acad. Sci. U. S. A. 101:6478-6483. doi: 10.1073/pnas.0401139101.

245. Jemc, J., and 1. Rebay. 2007. Identification of transcriptional targets of the dual-
function transcription factor/phosphatase eyes absent. Dev. Biol. 310:416-429. doi: S0012-
1606(07)01221-3 [pii].

246. Yu, Y., E. Davicioni, T. J. Triche, and G. Merlino. 2006. The homeoprotein six1
transcriptionally activates multiple protumorigenic genes but requires ezrin to promote
metastasis. Cancer Res. 66:1982-1989. doi: 10.1158/0008-5472.CAN-05-2360.

247. Reichenberger, K. J., R. D. Coletta, A. P. Schulte, M. Varella-Garcia, and H. L.

Ford. 2005. Gene amplification is a mechanism of Six1 overexpression in breast cancer.
Cancer Res. 65:2668-2675. doi: 10.1158/0008-5472.CAN-04-4286.

172



248. Coletta, R. D., K. L. Christensen, D. S. Micalizzi, P. Jedlicka, M. Varella-Garcia,
and H. L. Ford. 2008. Six1 overexpression in mammary cells induces genomic instability
and 1is sufficient for malignant transformation. Cancer Res. 68:2204-2213. doi:
10.1158/0008-5472.CAN-07-3141; 10.1158/0008-5472.CAN-07-3141.

249. Micalizzi, D. S., K. L. Christensen, P. Jedlicka, R. D. Coletta, A. E. Baron, J. C.
Harrell, K. B. Horwitz, D. Billheimer, K. A. Heichman, A. L. Welm, W. P. Schiemann,
and H. L. Ford. 2009. The Six1 homeoprotein induces human mammary carcinoma cells to
undergo epithelial-mesenchymal transition and metastasis in mice through increasing TGF-
beta signaling. J. Clin. Invest. 119:2678-2690. doi: 10.1172/JCI37815; 10.1172/JCI37815.

250. Ng, K. T., K. Man, C. K. Sun, T. K. Lee, R. T. Poon, C. M. Lo, and S. T. Fan. 2006.
Clinicopathological significance of homeoprotein Six1 in hepatocellular carcinoma. Br. J.
Cancer. 95:1050-1055. doi: 10.1038/sj.bjc.6603399.

251. Behbakht, K., L. Qamar, C. S. Aldridge, R. D. Coletta, S. A. Davidson, A.
Thorburn, and H. L. Ford. 2007. Six]l overexpression in ovarian carcinoma causes

resistance to TRAIL-mediated apoptosis and is associated with poor survival. Cancer Res.
67:3036-3042. doi: 10.1158/0008-5472.CAN-06-3755.

252. Li, C. M., M. Guo, A. Borczuk, C. A. Powell, M. Wei, H. M. Thaker, R. Friedman,
U. Klein, and B. Tycko. 2002. Gene expression in Wilms' tumor mimics the earliest

committed stage in the metanephric mesenchymal-epithelial transition. Am. J. Pathol.
160:2181-2190. doi: 10.1016/S0002-9440(10)61166-2.

253. Tan, J., C. Zhang, and J. Qian. 2011. Expression and significance of Six1 and Ezrin
in cervical cancer tissue. Tumour Biol. 32:1241-1247. doi: 10.1007/s13277-011-0228-8;
10.1007/s13277-011-0228-8.

254. Miller, S. J., Z. D. Lan, A. Hardiman, J. Wu, J. J. Kordich, D. M. Patmore, R. S.
Hegde, T. P. Cripe, J. A. Cancelas, M. H. Collins, and N. Ratner. 2010. Inhibition of
Eyes Absent Homolog 4 expression induces malignant peripheral nerve sheath tumor
necrosis. Oncogene. 29:368-379. doi: 10.1038/0onc.2009.360; 10.1038/0nc.2009.360.

255. Yu, Y., J. Khan, C. Khanna, L. Helman, P. S. Meltzer, and G. Merlino. 2004.
Expression profiling identifies the cytoskeletal organizer ezrin and the developmental

homeoprotein Six-1 as key metastatic regulators. Nat. Med. 10:175-181. doi:
10.1038/nm966.

256. Micalizzi, D. S., C. A. Wang, S. M. Farabaugh, W. P. Schiemann, and H. L. Ford.
2010. Homeoprotein Six1 increases TGF-beta type I receptor and converts TGF-beta

signaling from suppressive to supportive for tumor growth. Cancer Res. 70:10371-10380.
doi: 10.1158/0008-5472.CAN-10-1354; 10.1158/0008-5472.CAN-10-1354.

173



257. Sehic, D., J. Karlsson, B. Sandstedt, and D. Gisselsson. 2012. SIX1 protein
expression selectively identifies blastemal elements in Wilms tumor. Pediatr. Blood Cancer.
59:62-68. doi: 10.1002/pbc.24025; 10.1002/pbc.24025.

258. Mimae, T., M. Okada, M. Hagiyama, Y. Miyata, Y. Tsutani, T. Inoue, Y.
Murakami, and A. Ito. 2012. Upregulation of notch2 and sixl is associated with
progression of early-stage lung adenocarcinoma and a more aggressive phenotype at
advanced stages. Clin. Cancer Res. 18:945-955. doi: 10.1158/1078-0432.CCR-11-1946;
10.1158/1078-0432.CCR-11-1946.

259. Young, A. P., R. Nagarajan, and G. D. Longmore. 2003. Mechanisms of
transcriptional regulation by Rb-E2F segregate by biological pathway. Oncogene. 22:7209-
7217. doi: 10.1038/sj.0onc.1206804 [doi].

260. Ford, H. L., E. Landesman-Bollag, C. S. Dacwag, P. T. Stukenberg, A. B. Pardee,
and D. C. Seldin. 2000. Cell cycle-regulated phosphorylation of the human SIX1
homeodomain protein. J. Biol. Chem. 275:22245-22254. doi: 10.1074/jbc.M002446200.

261. Christensen, K. L., J. D. Brennan, C. S. Aldridge, and H. L. Ford. 2007. Cell cycle
regulation of the human Six1 homeoprotein is mediated by APC(Cdh1). Oncogene. 26:3406-
3414. doi: 10.1038/sj.onc.1210122.

262. Jemc, J., and I. Rebay. 2007. The eyes absent family of phosphotyrosine
phosphatases: properties and roles in developmental regulation of transcription. Annu. Rev.
Biochem. 76:513-538. doi: 10.1146/annurev.biochem.76.052705.164916.

263. Rayapureddi, J. P., C. Kattamuri, B. D. Steinmetz, B. J. Frankfort, E. J. Ostrin, G.
Mardon, and R. S. Hegde. 2003. Eyes absent represents a class of protein tyrosine
phosphatases. Nature. 426:295-298. doi: 10.1038/nature02093 [doi].

264. Grifone, R., J. Demignon, J. Giordani, C. Niro, E. Souil, F. Bertin, C. Laclef, P. X.
Xu, and P. Maire. 2007. Eyal and Eya2 proteins are required for hypaxial somitic
myogenesis in  the mouse embryo. Dev. Biol. 302:602-616.  doi:
10.1016/5.ydbi0.2006.08.059.

265. Christophorou, N. A., A. P. Bailey, S. Hanson, and A. Streit. 2009. Activation of
Six1 target genes is required for sensory placode formation. Dev. Biol. 336:327-336. doi:
10.1016/j.ydb10.2009.09.025; 10.1016/j.ydbi0.2009.09.025.

266. Ahmed, M., J. Xu, and P. X. Xu. 2012. EYA1l and SIX1 drive the neuronal
developmental program in cooperation with the SWI/SNF chromatin-remodeling complex
and SOX2 in the mammalian inner ear. Development. 139:1965-1977. doi:
10.1242/dev.071670; 10.1242/dev.071670.

174



267. Ikeda, K., Y. Watanabe, H. Ohto, and K. Kawakami. 2002. Molecular interaction
and synergistic activation of a promoter by Six, Eya, and Dach proteins mediated through
CREB binding protein. Mol. Cell. Biol. 22:6759-6766.

268. Zhang, H., and E. Stavnezer. 2009. Ski regulates muscle terminal differentiation by
transcriptional activation of Myog in a complex with Sixl and Eya3. J. Biol. Chem.
284:2867-2879. doi: 10.1074/jbc.M807526200; 10.1074/jbc.M807526200.

269. Ahmed, M., E. Y. Wong, J. Sun, J. Xu, F. Wang, and P. X. Xu. 2012. Eyal-Six1
interaction is sufficient to induce hair cell fate in the cochlea by activating Atohl expression
in cooperation with Sox2. Dev. Cell. 22:377-390. doi: 10.1016/j.devcel.2011.12.006 [doi].

270. Seenundun, S., S. Rampalli, Q. C. Liu, A. Aziz, C. Palii, S. Hong, A. Blais, M.
Brand, K. Ge, and F. J. Dilworth. 2010. UTX mediates demethylation of H3K27me3 at
muscle-specific  genes  during myogenesis. EMBO J.  29:1401-1411. doi:
10.1038/emb0j.2010.37; 10.1038/emboj.2010.37.

271. Meng, Z. X., S. Li, L. Wang, H. J. Ko, Y. Lee, D. Y. Jung, M. Okutsu, Z. Yan, J. K.
Kim, and J. D. Lin. 2013. Baf60c drives glycolytic metabolism in the muscle and improves
systemic glucose homeostasis through Deptor-mediated Akt activation. Nat. Med. 19:640-
645. doi: 10.1038/nm.3144; 10.1038/nm.3144.

272. Kornberg, R. D. 1974. Chromatin structure: a repeating unit of histones and DNA.
Science. 184:868-871.

273. Campos, E. 1., and D. Reinberg. 2009. Histones: annotating chromatin. Annu. Rev.
Genet. 43:559-599. doi: 10.1146/annurev.genet.032608.103928 [doi].

274. Weake, V. M., and J. L. Workman. 2010. Inducible gene expression: diverse
regulatory mechanisms. Nat. Rev. Genet. 11:426-437. doi: 10.1038/nrg2781 [doi].

275. Istrail, S., and E. H. Davidson. 2005. Logic functions of the genomic cis-regulatory
code. Proc. Natl. Acad. Sci. U. S. A. 102:4954-4959. doi: 10.1073/pnas.0409624102.

276. Berger, S. L. 2007. The complex language of chromatin regulation during transcription.
Nature. 447:407-412. doi: 10.1038/nature05915.

277. Santos-Rosa, H., R. Schneider, A. J. Bannister, J. Sherriff, B. E. Bernstein, N. C.
Emre, S. L. Schreiber, J. Mellor, and T. Kouzarides. 2002. Active genes are tri-
methylated at K4 of histone H3. Nature. 419:407-411. doi: 10.1038/nature01080 [doi].

278. Schubeler, D., D. M. MacAlpine, D. Scalzo, C. Wirbelauer, C. Kooperberg, F. van
Leeuwen, D. E. Gottschling, L. P. O'Neill, B. M. Turner, J. Delrow, S. P. Bell, and M.
Groudine. 2004. The histone modification pattern of active genes revealed through genome-
wide chromatin analysis of a higher eukaryote. Genes Dev. 18:1263-1271. doi:
10.1101/gad.1198204 [doi].

175



279. Edmunds, J. W., L. C. Mahadevan, and A. L. Clayton. 2008. Dynamic histone H3
methylation during gene induction: HYPB/Setd2 mediates all H3K36 trimethylation. EMBO
J. 27:406-420. doi: 7601967 [pii].

280. Mikkelsen, T. S., M. Ku, D. B. Jaffe, B. Issac, E. Lieberman, G. Giannoukos, P.
Alvarez, W. Brockman, T. K. Kim, R. P. Koche, W. Lee, E. Mendenhall, A.
O'Donovan, A. Presser, C. Russ, X. Xie, A. Meissner, M. Wernig, R. Jaenisch, C.
Nusbaum, E. S. Lander, and B. E. Bernstein. 2007. Genome-wide maps of chromatin state
in pluripotent and lineage-committed cells. Nature. 448:553-560. doi: nature06008 [pii].

281. Barski, A., S. Cuddapah, K. Cui, T. Y. Roh, D. E. Schones, Z. Wang, G. Wei, I.
Chepelev, and K. Zhao. 2007. High-resolution profiling of histone methylations in the
human genome. Cell. 129:823-837. doi: 10.1016/j.cell.2007.05.009.

282. Heintzman, N. D., R. K. Stuart, G. Hon, Y. Fu, C. W. Ching, R. D. Hawkins, L. O.
Barrera, S. Van Calcar, C. Qu, K. A. Ching, W. Wang, Z. Weng, R. D. Green, G. E.
Crawford, and B. Ren. 2007. Distinct and predictive chromatin signatures of transcriptional

promoters and enhancers in the human genome. Nat. Genet. 39:311-318. doi:
10.1038/ng1966.

283. Cheng, J., R. Blum, C. Bowman, D. Hu, A. Shilatifard, S. Shen, and B. D.
Dynlacht. 2014. A role for H3K4 monomethylation in gene repression and partitioning of
chromatin readers. Mol. Cell. 53:979-992. doi: 10.1016/j.molcel.2014.02.032;
10.1016/j.molcel.2014.02.032.

284. Lee, K. K., and J. L. Workman. 2007. Histone acetyltransferase complexes: one size
doesn't fit all. Nat. Rev. Mol. Cell Biol. 8:284-295. doi: ntm2145 [pii].

285. Dilworth, F. J., and A. Blais. 2011. Epigenetic regulation of satellite cell activation
during muscle regeneration. Stem Cell. Res. Ther. 2:18. doi: 10.1186/scrt59; 10.1186/scrt59.

286. De Santa, F., M. G. Totaro, E. Prosperini, S. Notarbartolo, G. Testa, and G. Natoli.
2007. The histone H3 lysine-27 demethylase Jmjd3 links inflammation to inhibition of
polycomb-mediated gene silencing. Cell. 130:1083-1094. doi: S0092-8674(07)01082-3 [pii].

287. Lan, F., P. E. Bayliss, J. L. Rinn, J. R. Whetstine, J. K. Wang, S. Chen, S. Iwase, R.
Alpatov, L. Issaeva, E. Canaani, T. M. Roberts, H. Y. Chang, and Y. Shi. 2007. A histone

H3 lysine 27 demethylase regulates animal posterior development. Nature. 449:689-694. doi:
10.1038/nature06192.

288. Lee, M. G., R. Villa, P. Trojer, J. Norman, K. P. Yan, D. Reinberg, L. Di Croce,
and R. Shiekhattar. 2007. Demethylation of H3K27 regulates polycomb recruitment and
H2A ubiquitination. Science. 318:447-450. doi: 1149042 [pii].

289. Blais, A. 2015. Myogenesis in the genomics era. J. Mol. Biol. . doi:
10.1016/j.jmb.2015.02.009; 10.1016/j.jmb.2015.02.009.

176



290. Schena, M., D. Shalon, R. W. Davis, and P. O. Brown. 1995. Quantitative monitoring
of gene expression patterns with a complementary DNA microarray. Science. 270:467-470.

291. Yaffe, D., and O. Saxel. 1977. Serial passaging and differentiation of myogenic cells
isolated from dystrophic mouse muscle. Nature. 270:725-727.

292. Yan, Z., S. Choi, X. Liu, M. Zhang, J. J. Schageman, S. Y. Lee, R. Hart, L. Lin, F.
A. Thurmond, and R. S. Williams. 2003. Highly coordinated gene regulation in mouse
skeletal muscle regeneration. J. Biol. Chem. 278:8826-8836. doi: 10.1074/jbc.M209879200.

293. Khan, J., M. L. Bittner, L. H. Saal, U. Teichmann, D. O. Azorsa, G. C. Gooden, W.
J. Pavan, J. M. Trent, and P. S. Meltzer. 1999. cDNA microarrays detect activation of a
myogenic transcription program by the PAX3-FKHR fusion oncogene. Proc. Natl. Acad. Sci.
U.S. A.96:13264-13269.

294. Ren, B., F. Robert, J. J. Wyrick, O. Aparicio, E. G. Jennings, I. Simon, J.
Zeitlinger, J. Schreiber, N. Hannett, E. Kanin, T. L. Volkert, C. J. Wilson, S. P. Bell,
and R. A. Young. 2000. Genome-wide location and function of DNA binding proteins.
Science. 290:2306-2309. doi: 10.1126/science.290.5500.2306.

295. Johnson, D. S., A. Mortazavi, R. M. Myers, and B. Wold. 2007. Genome-wide
mapping of in vivo protein-DNA interactions. Science. 316:1497-1502. doi:
10.1126/science.1141319.

296. Impey, S., S. R. McCorkle, H. Cha-Molstad, J. M. Dwyer, G. S. Yochum, J. M.
Boss, S. McWeeney, J. J. Dunn, G. Mandel, and R. H. Goodman. 2004. Defining the

CREB regulon: a genome-wide analysis of transcription factor regulatory regions. Cell.
119:1041-1054. doi: 10.1016/j.cell.2004.10.032.

297. Cao, Y., R. M. Kumar, B. H. Penn, C. A. Berkes, C. Kooperberg, L. A. Boyer, R.
A. Young, and S. J. Tapscott. 2006. Global and gene-specific analyses show distinct roles
for Myod and Myog at a common set of promoters. EMBO J. 25:502-511. doi:
10.1038/sj.emboj.7600958.

298. Cao, Y., Z. Yao, D. Sarkar, M. Lawrence, G. J. Sanchez, M. H. Parker, K. L.
MacQuarrie, J. Davison, M. T. Morgan, W. L. Ruzzo, R. C. Gentleman, and S. J.
Tapscott. 2010. Genome-wide MyoD binding in skeletal muscle cells: a potential for broad
cellular reprogramming. Dev. Cell. 18:662-674. doi: 10.1016/j.devcel.2010.02.014;
10.1016/j.devcel.2010.02.014.

299. Mousavi, K., H. Zare, S. Dell'orso, L. Grontved, G. Gutierrez-Cruz, A. Derfoul, G.
L. Hager, and V. Sartorelli. 2013. eRNAs promote transcription by establishing chromatin
accessibility at  defined genomic  loci. Mol. Cell. 51:606-617. doi:
10.1016/j.molcel.2013.07.022; 10.1016/j.molcel.2013.07.022.

177



300. Soleimani, V. D., H. Yin, A. Jahani-Asl, H. Ming, C. E. Kockx, W. F. van Ijcken, F.
Grosveld, and M. A. Rudnicki. 2012. Snail regulates MyoD binding-site occupancy to
direct enhancer switching and differentiation-specific transcription in myogenesis. Mol. Cell.
47:457-468. doi: 10.1016/j.molcel.2012.05.046; 10.1016/j.molcel.2012.05.046.

301. Sebastian, S., H. Faralli, Z. Yao, P. Rakopoulos, C. Palii, Y. Cao, K. Singh, Q. C.
Liu, A. Chu, A. Aziz, M. Brand, S. J. Tapscott, and F. J. Dilworth. 2013. Tissue-specific
splicing of a ubiquitously expressed transcription factor is essential for muscle
differentiation. Genes Dev. 27:1247-1259. doi: 10.1101/gad.215400.113;
10.1101/gad.215400.113.

302. Wales, S., S. Hashemi, A. Blais, and J. C. McDermott. 2014. Global MEF2 target
gene analysis in cardiac and skeletal muscle reveals novel regulation of DUSP6 by
p38MAPK-MEF?2 signaling. Nucleic Acids Res. 42:11349-11362. doi: 10.1093/nar/gku813;
10.1093/nar/gku813.

303. Lu, L., K. Sun, X. Chen, Y. Zhao, L. Wang, L. Zhou, H. Sun, and H. Wang. 2013.
Genome-wide survey by ChIP-seq reveals YY1 regulation of lincRNAs in skeletal
myogenesis. EMBO J. 32:2575-2588. doi: 10.1038/emboj.2013.182;
10.1038/embo0j.2013.182.

304. Rampalli, S., L. Li, E. Mak, K. Ge, M. Brand, S. J. Tapscott, and F. J. Dilworth.
2007. p38 MAPK signaling regulates recruitment of Ash2L-containing methyltransferase

complexes to specific genes during differentiation. Nat. Struct. Mol. Biol. 14:1150-1156.
doi: 10.1038/nsmb1316.

305. Lessard, J. A., and G. R. Crabtree. 2010. Chromatin regulatory mechanisms in
pluripotency. Annu. Rev. Cell Dev. Biol. 26:503-532. doi: 10.1146/annurev-cellbio-051809-
102012; 10.1146/annurev-cellbio-051809-102012.

306. Asp, P., R. Blum, V. Vethantham, F. Parisi, M. Micsinai, J. Cheng, C. Bowman, Y.
Kluger, and B. D. Dynlacht. 2011. Genome-wide remodeling of the epigenetic landscape
during myogenic differentiation. Proc. Natl. Acad. Sci. U. S. A. 108:E149-58. doi:
10.1073/pnas.1102223108; 10.1073/pnas.1102223108.

307. Blum, R., V. Vethantham, C. Bowman, M. Rudnicki, and B. D. Dynlacht. 2012.
Genome-wide identification of enhancers in skeletal muscle: the role of MyoD1. Genes Dev.
26:2763-2779. doi: 10.1101/gad.200113.112; 10.1101/gad.200113.112.

308. Vethantham, V., Y. Yang, C. Bowman, P. Asp, J. H. Lee, D. G. Skalnik, and B. D.
Dynlacht. 2012. Dynamic loss of H2B ubiquitylation without corresponding changes in
H3K4 trimethylation during myogenic differentiation. Mol. Cell. Biol. 32:1044-1055. doi:
10.1128/MCB.06026-11; 10.1128/MCB.06026-11.

309. Wang, A. H., H. Zare, K. Mousavi, C. Wang, C. E. Moravec, H. 1. Sirotkin, K. Ge,
G. Gutierrez-Cruz, and V. Sartorelli. 2013. The histone chaperone Spt6 coordinates

178



histone H3K27 demethylation and myogenesis. EMBO J. 32:1075-1086. doi:
10.1038/emboj.2013.54; 10.1038/embo0j.2013.54.

310. Chakroun, 1., D. Yang, J. Girgis, A. Gunasekharan, H. Phenix, M. Kaern, and A.
Blais. 2015. Genome-wide association between Six4, MyoD and the histone demethylase
Utx during myogenesis. FASEB J. . doi: 1j.15-277053 [pii].

311. Lamprecht, M. R., D. M. Sabatini, and A. E. Carpenter. 2007. CellProfiler: free,
versatile software for automated biological image analysis. BioTechniques. 42:71-75.

312. Rando, T. A., and H. M. Blau. 1994. Primary mouse myoblast purification,
characterization, and transplantation for cell-mediated gene therapy. J. Cell Biol. 125:1275-
1287.

313. Enwere, E. K., L. Boudreault, J. Holbrook, K. Timusk, N. Earl, E. LaCasse, J. M.
Renaud, and R. G. Korneluk. 2013. Loss of cIAP1 attenuates soleus muscle pathology and

improves diaphragm function in mdx mice. Hum. Mol. Genet. 22:867-878. doi:
10.1093/hmg/dds493; 10.1093/hmg/dds493.

314. Reed, S. E., E. M. Staley, J. P. Mayginnes, D. J. Pintel, and G. E. Tullis. 2006.
Transfection of mammalian cells using linear polyethylenimine is a simple and effective

means of producing recombinant adeno-associated virus vectors. J. Virol. Methods. 138:85-
98. doi: 10.1016/j.jviromet.2006.07.024.

315. Vandesompele, J., K. De Preter, F. Pattyn, B. Poppe, N. Van Roy, A. De Paepe,
and F. Speleman. 2002. Accurate normalization of real-time quantitative RT-PCR data by
geometric averaging of multiple internal control genes. Genome Biol. 3:RESEARCH0034.

316. Sharan, R., A. Maron-Katz, and R. Shamir. 2003. CLICK and EXPANDER: a
system for clustering and visualizing gene expression data. Bioinformatics. 19:1787-1799.

317. Saldanha, A. J. 2004. Java Treeview--extensible visualization of microarray data.
Bioinformatics. 20:3246-3248. doi: 10.1093/bioinformatics/bth349.

318. Zhang, Y., T. Liu, C. A. Meyer, J. Eeckhoute, D. S. Johnson, B. E. Bernstein, C.
Nusbaum, R. M. Myers, M. Brown, W. Li, and X. S. Liu. 2008. Model-based analysis of
ChIP-Seq (MACS). Genome Biol. 9:R137-2008-9-9-r137. Epub 2008 Sep 17. doi:
10.1186/gb-2008-9-9-r137; 10.1186/gb-2008-9-9-r137.

319. Linhart, C., Y. Halperin, and R. Shamir. 2008. Transcription factor and microRNA
motif discovery: the Amadeus platform and a compendium of metazoan target sets. Genome
Res. 18:1180-1189. doi: 10.1101/gr.076117.108; 10.1101/gr.076117.108.

320. Ji, H., H. Jiang, W. Ma, D. S. Johnson, R. M. Myers, and W. H. Wong. 2008. An

integrated software system for analyzing ChIP-chip and ChIP-seq data. Nat. Biotechnol.
26:1293-1300. doi: 10.1038/nbt.1505; 10.1038/nbt.1505.

179



321. Crooks, G. E., G. Hon, J. M. Chandonia, and S. E. Brenner. 2004. WebLogo: a
sequence logo generator. Genome Res. 14:1188-1190. doi: 10.1101/gr.849004.

322. Huang, W., R. Loganantharaj, B. Schroeder, D. Fargo, and L. Li. 2013. PAVIS: a
tool for Peak Annotation and Visualization. Bioinformatics. 29:3097-3099. doi:
10.1093/bioinformatics/btt520; 10.1093/bioinformatics/btt520.

323. Rosenbloom, K. R., J. Armstrong, G. P. Barber, J. Casper, H. Clawson, M.
Diekhans, T. R. Dreszer, P. A. Fujita, L. Guruvadoo, M. Haeussler, R. A. Harte, S.
Heitner, G. Hickey, A. S. Hinrichs, R. Hubley, D. Karolchik, K. Learned, B. T. Lee, C.
H. Li, K. H. Miga, N. Nguyen, B. Paten, B. J. Raney, A. F. Smit, M. L. Speir, A. S.
Zweig, D. Haussler, R. M. Kuhn, and W. J. Kent. 2015. The UCSC Genome Browser
database: 2015 update. Nucleic Acids Res. 43:D670-81. doi: 10.1093/nar/gkul177;
10.1093/nar/gkul177.

324. Huang da, W., B. T. Sherman, and R. A. Lempicki. 2009. Systematic and integrative
analysis of large gene lists using DAVID bioinformatics resources. Nat. Protoc. 4:44-57. doi:
10.1038/nprot.2008.211; 10.1038/nprot.2008.211.

325. Ye, T., A. R. Krebs, M. A. Choukrallah, C. Keime, F. Plewniak, 1. Davidson, and
L. Tora. 2011. seqMINER: an integrated ChIP-seq data interpretation platform. Nucleic
Acids Res. 39:e35. doi: 10.1093/nar/gkq1287; 10.1093/nar/gkq1287.

326. Mani, R., R. P. St Onge, J. L. Hartman 4th, G. Giaever, and F. P. Roth. 2008.
Defining genetic interaction. Proc. Natl. Acad. Sci. U. S. A. 105:3461-3466. doi:
10.1073/pnas.0712255105; 10.1073/pnas.0712255105.

327. Molkentin, J. D., and E. N. Olson. 1996. Combinatorial control of muscle
development by basic helix-loop-helix and MADS-box transcription factors. Proc. Natl.
Acad. Sci. U. S. A. 93:9366-9373.

328. Reznikoff, C. A., D. W. Brankow, and C. Heidelberger. 1973. Establishment and
characterization of a cloned line of C3H mouse embryo cells sensitive to postconfluence
inhibition of division. Cancer Res. 33:3231-3238.

329. Maeda, T., D. L. Chapman, and A. F. Stewart. 2002. Mammalian vestigial-like 2, a
cofactor of TEF-1 and MEF2 transcription factors that promotes skeletal muscle
differentiation. J. Biol. Chem. 277:48889-48898. doi: 10.1074/jbc.M206858200.

330. Lee, S., J. W. Lee, and S. K. Lee. 2012. UTX, a histone H3-lysine 27 demethylase,
acts as a critical switch to activate the cardiac developmental program. Dev. Cell. 22:25-37.

doi: 10.1016/j.devcel.2011.11.009; 10.1016/j.deveel.2011.11.009.

331. Wang, C., J. E. Lee, Y. W. Cho, Y. Xiao, Q. Jin, C. Liu, and K. Ge. 2012. UTX
regulates mesoderm differentiation of embryonic stem cells independent of H3K27

180



demethylase activity. Proc. Natl. Acad. Sci. U. S. A. 109:15324-15329. doi: 1204166109
[pii].

332. Ntziachristos, P., A. Tsirigos, G. G. Welstead, T. Trimarchi, S. Bakogianni, L. Xu,
E. Loizou, L. Holmfeldt, A. Strikoudis, B. King, J. Mullenders, J. Becksfort, J. Nedjic,
E. Paietta, M. S. Tallman, J. M. Rowe, G. Tonon, T. Satoh, L. Kruidenier, R. Prinjha,
S. Akira, P. Van Vlierberghe, A. A. Ferrando, R. Jaenisch, C. G. Mullighan, and 1.
Aifantis. 2014. Contrasting roles of histone 3 lysine 27 demethylases in acute lymphoblastic
leukaemia. Nature. 514:513-517. doi: 10.1038/nature13605; 10.1038/nature13605.

333. Kochhar, A., D. J. Orten, J. L. Sorensen, S. M. Fischer, C. W. Cremers, W. J.
Kimberling, and R. J. Smith. 2008. SIX1 mutation screening in 247 branchio-oto-renal

syndrome families: a recurrent missense mutation associated with BOR. Hum. Mutat.
29:565. doi: 10.1002/humu.20714; 10.1002/humu.20714.

334. Patrick, A. N., B. J. Schiemann, K. Yang, R. Zhao, and H. L. Ford. 2009.
Biochemical and functional characterization of six SIX1 Branchio-oto-renal syndrome
mutations. J. Biol. Chem. 284:20781-20790. doi: 10.1074/jbc.M109.016832;
10.1074/jbc.M109.016832.

335. Miller, S. A., S. E. Mohn, and A. S. Weinmann. 2010. Jmjd3 and UTX play a
demethylase-independent role in chromatin remodeling to regulate T-box family member-
dependent gene expression. Mol. Cell. 40:594-605. doi: 10.1016/j.molcel.2010.10.028;
10.1016/j.molcel.2010.10.028.

336. Abmayr, S. M., and G. K. Pavlath. 2012. Myoblast fusion: lessons from flies and
mice. Development. 139:641-656. doi: 10.1242/dev.068353 [doi].

337. Karalaki, M., S. Fili, A. Philippou, and M. Koutsilieris. 2009. Muscle regeneration:
cellular and molecular events. In Vivo. 23:779-796. doi: 23/5/779 [pii].

338. Grounds, M. D. 2008. Complexity of Extracellular Matrix and Skeletal Muscle
Regeneration, p. 269-270-302. [n S. Schiaffino and T. Partridge (eds.), SKELETAL
MUSCLE REPAIR AND REGENERATION, Volume 3 ed., . Springer, P.O. Box 17, 3300
AA Dordrecht, The Netherlands.

339. Tidball, J. G., and S. A. Villalta. 2010. Regulatory interactions between muscle and
the immune system during muscle regeneration. Am. J. Physiol. Regul. Integr. Comp.
Physiol. 298:R1173-87. doi: 10.1152/ajpregu.00735.2009; 10.1152/ajpregu.00735.2009.

340. Carlson, B. M. 2008. Muscle Regeneration in Animal Models, p. 163-164-180. In S.
Schiaffino and T. Partridge (eds.)), SKELETAL MUSCLE REPAIR AND
REGENERATION, Volume 3 ed., . Springer, P.O. Box 17, 3300 AA Dordrecht, The
Netherlands.

181



341. Jarvinen, M. 1976. Healing of a crush injury in rat striated muscle. 3. A micro-
angiographical study of the effect of early mobilization and immobilization on capillary
ingrowth. Acta Pathol. Microbiol. Scand. A. 84:85-94.

342. Minamoto, V. B., C. R. Grazziano, and T. F. Salvini. 1999. Effect of single and
periodic contusion on the rat soleus muscle at different stages of regeneration. Anat. Rec.
254:281-287.

343. Stauber, W. T., V. K. Fritz, and B. Dahlmann. 1990. Extracellular matrix changes
following blunt trauma to rat skeletal muscles. Exp. Mol. Pathol. 52:69-86.

344. Bulfield, G., W. G. Siller, P. A. Wight, and K. J. Moore. 1984. X chromosome-
linked muscular dystrophy (mdx) in the mouse. Proc. Natl. Acad. Sci. U. S. A. 81:1189-
1192.

345. Chapman, V. M., D. R. Miller, D. Armstrong, and C. T. Caskey. 1989. Recovery of
induced mutations for X chromosome-linked muscular dystrophy in mice. Proc. Natl. Acad.
Sci. U. S. A. 86:1292-1296.

346. Gutierrez, J. M., and C. L. Ownby. 2003. Skeletal muscle degeneration induced by
venom phospholipases A2: insights into the mechanisms of local and systemic myotoxicity.
Toxicon. 42:915-931. doi: 10.1016/j.toxicon.2003.11.005.

347. Harris, J. B. 2003. Myotoxic phospholipases A2 and the regeneration of skeletal
muscles. Toxicon. 42:933-945. doi: 10.1016/j.toxicon.2003.11.011.

348. Fletcher, J. E., and M. S. Jiang. 1993. Possible mechanisms of action of cobra snake
venom cardiotoxins and bee venom melittin. Toxicon. 31:669-695.

349. Lin Shiau, S. Y., M. C. Huang, and C. Y. Lee. 1976. Mechanism of action of cobra
cardiotoxin in the skeletal muscle. J. Pharmacol. Exp. Ther. 196:758-770.

350. Fink, E., D. Fortin, B. Serrurier, R. Ventura-Clapier, and A. X. Bigard. 2003.
Recovery of contractile and metabolic phenotypes in regenerating slow muscle after notexin-
induced or crush injury. J. Muscle Res. Cell. Motil. 24:421-429.

351. Caldwell, C. J., D. L. Mattey, and R. O. Weller. 1990. Role of the basement
membrane in the regeneration of skeletal muscle. Neuropathol. Appl. Neurobiol. 16:225-238.

352. Takanashi, T., Y. Suzuki, Y. Yoshino, and I. Nonaka. 1997. Granulomatous
myositis: pathologic re-evaluation by immunohistochemical analysis of infiltrating
mononuclear cells. J. Neurol. Sci. 145:41-47.

353. Joe, A. W,, L. Yi, A. Natarajan, F. Le Grand, L. So, J. Wang, M. A. Rudnicki, and

F. M. Rossi. 2010. Muscle injury activates resident fibro/adipogenic progenitors that
facilitate myogenesis. Nat. Cell Biol. 12:153-163. doi: 10.1038/ncb2015 [doi].

182



354. Mueller, A. C., M. A. Cichewicz, B. K. Dey, R. Layer, B. J. Reon, J. R. Gagan, and
A. Dutta. 2015. MUNC, a Long Noncoding RNA That Facilitates the Function of MyoD in
Skeletal Myogenesis. Mol. Cell. Biol. 35:498-513. doi: 10.1128/MCB.01079-14;
10.1128/MCB.01079-14.

355. Wilson, E. M., and P. Rotwein. 2006. Control of MyoD function during initiation of
muscle differentiation by an autocrine signaling pathway activated by insulin-like growth
factor-IL. J. Biol. Chem. 281:29962-29971. doi: M605445200 [pii].

356. McLean, C. Y., D. Bristor, M. Hiller, S. L. Clarke, B. T. Schaar, C. B. Lowe, A. M.
Wenger, and G. Bejerano. 2010. GREAT improves functional interpretation of cis-
regulatory regions. Nat. Biotechnol. 28:495-501. doi: 10.1038/nbt.1630; 10.1038/nbt.1630.

357. Zinzen, R. P., C. Girardot, J. Gagneur, M. Braun, and E. E. Furlong. 2009.
Combinatorial binding predicts spatio-temporal cis-regulatory activity. Nature. 462:65-70.
doi: 10.1038/nature08531; 10.1038/nature08531.

358. De Santa, F., I. Barozzi, F. Mietton, S. Ghisletti, S. Polletti, B. K. Tusi, H. Muller,
J. Ragoussis, C. L. Wei, and G. Natoli. 2010. A large fraction of extragenic RNA pol II

transcription ~ sites  overlap  enhancers. = PLoS  Biol. 8:¢1000384. doi:
10.1371/journal.pbio.1000384 [doi].

359. Kim, T. K., M. Hemberg, J. M. Gray, A. M. Costa, D. M. Bear, J. Wu, D. A.
Harmin, M. Laptewicz, K. Barbara-Haley, S. Kuersten, E. Markenscoff-Papadimitriou,
D. Kuhl, H. Bito, P. F. Worley, G. Kreiman, and M. E. Greenberg. 2010. Widespread
transcription at neuronal activity-regulated enhancers. Nature. 465:182-187. doi:
10.1038/nature09033 [doi].

360. Ornatsky, O. L., J. J. Andreucci, and J. C. McDermott. 1997. A dominant-negative
form of transcription factor MEF2 inhibits myogenesis. J. Biol. Chem. 272:33271-33278.

361. Puri, P. L., V. Sartorelli, X. J. Yang, Y. Hamamori, V. V. Ogryzko, B. H. Howard,
L. Kedes, J. Y. Wang, A. Graessmann, Y. Nakatani, and M. Levrero. 1997. Differential
roles of p300 and PCAF acetyltransferases in muscle differentiation. Mol. Cell. 1:35-45.

362. Deato, M. D., and R. Tjian. 2007. Switching of the core transcription machinery
during myogenesis. Genes Dev. 21:2137-2149. doi: 10.1101/gad.1583407.

363. Caretti, G., M. Di Padova, B. Micales, G. E. Lyons, and V. Sartorelli. 2004. The
Polycomb Ezh2 methyltransferase regulates muscle gene expression and skeletal muscle
differentiation. Genes Dev. 18:2627-2638. doi: 10.1101/gad.1241904.

364. Rocha-Viegas, L., R. Villa, A. Gutierrez, O. Iriondo, R. Shiekhattar, and L. Di

Croce. 2014. Role of UTX in retinoic acid receptor-mediated gene regulation in leukemia.
Mol. Cell. Biol. 34:3765-3775. doi: 10.1128/MCB.00839-14; 10.1128/MCB.00839-14.

183



365. Akdemir, K. C., A. K. Jain, K. Allton, B. Aronow, X. Xu, A. J. Cooney, W. Li, and
M. C. Barton. 2014. Genome-wide profiling reveals stimulus-specific functions of p53

during differentiation and DNA damage of human embryonic stem cells. Nucleic Acids Res.
42:205-223. doi: 10.1093/nar/gkt866; 10.1093/nar/gkt866.

366. Agger, K., P. A. Cloos, J. Christensen, D. Pasini, S. Rose, J. Rappsilber, 1. Issaeva,
E. Canaani, A. E. Salcini, and K. Helin. 2007. UTX and JMJD3 are histone H3K27

demethylases involved in HOX gene regulation and development. Nature. 449:731-734. doi:
10.1038/nature06145.

367. Mansour, A. A., O. Gafni, L. Weinberger, A. Zviran, M. Ayyash, Y. Rais, V.
Krupalnik, M. Zerbib, D. Amann-Zalcenstein, I. Maza, S. Geula, S. Viukov, L.
Holtzman, A. Pribluda, E. Canaani, S. Horn-Saban, I. Amit, N. Novershtern, and J. H.
Hanna. 2012. The H3K27 demethylase Utx regulates somatic and germ cell epigenetic

reprogramming. Nature. 488:409-413. doi: 10.1038/nature11272 [doi].

368. Xu, J., X. Deng, R. Watkins, and C. M. Disteche. 2008. Sex-specific differences in
expression of histone demethylases Utx and Uty in mouse brain and neurons. J. Neurosci.
28:4521-4527. doi: 10.1523/JNEUROSCI.5382-07.2008 [doi].

369. Moss, F. P., and C. P. Leblond. 1970. Nature of dividing nuclei in skeletal muscle of
growing rats. J. Cell Biol. 44:459-462.

370. Shafiq, S. A., M. A. Gorycki, and A. Mauro. 1968. Mitosis during postnatal growth in
skeletal and cardiac muscle of the rat. J. Anat. 103:135-141.

371. Seale, P., L. A. Sabourin, A. Girgis-Gabardo, A. Mansouri, P. Gruss, and M. A.
Rudnicki. 2000. Pax7 is required for the specification of myogenic satellite cells. Cell.
102:777-786.

372. Chen, B., E. H. Kim, and P. X. Xu. 2009. Initiation of olfactory placode development
and neurogenesis is blocked in mice lacking both Six1 and Six4. Dev. Biol. 326:75-85. doi:
10.1016/5.ydbi0.2008.10.039; 10.1016/j.ydbio.2008.10.039.

373. Harden, M. V., L. Pereiro, M. Ramialison, J. Wittbrodt, M. K. Prasad, A. S.
McCallion, and K. E. Whitlock. 2012. Close association of olfactory placode precursors

and cranial neural crest cells does not predestine cell mixing. Dev. Dyn. 241:1143-1154. doi:
10.1002/dvdy.23797; 10.1002/dvdy.23797.

374. Suzuki, Y., K. Ikeda, and K. Kawakami. 2011. Development of gustatory papillae in
the absence of Six1 and Six4. J. Anat. 219:710-721. doi: 10.1111/5.1469-7580.2011.01435 .x;
10.1111/5.1469-7580.2011.01435.x.

375. Garcez, R. C., N. M. Le Douarin, and S. E. Creuzet. 2014. Combinatorial activity of
Six1-2-4 genes in cephalic neural crest cells controls craniofacial and brain development.

184



Cell Mol. Life Sci. 71:2149-2164. doi: 10.1007/s00018-013-1477-z; 10.1007/s00018-013-
1477-z.

185



Contributions of Collaborators

Imane Chakroun and Alexandre Blais designed the experiments and performed
bioinformatics analyses. Imane Chakroun, Dabo Yang and John Girgis did the animal work.
Dabo Yang performed eMHC immunostaining on tissues. Dabo Yang and John Girgis
performed H&E staining, while Alexandre Blais, Dabo Yang and John Girgis analyzed
images of eMHC and H&E staining. Imane Chakroun and Atchayaa Gunasekharan (under
the supervision of Imane Chakroun) performed luciferase assays while Hilary Phenix
analyzed luciferase data. Brahim Redouane performed IP experiments on Prmt5 and
Alphonse Chu performed gene expression profiling on MyoD in C2C12 cells. Imane
Chakroun, Yubing Liu and Alexandre Blais performed ChIP experiments using the old Six4
antibody (Fig. 3.4). The rest of experiments including cloning, gene expression profiling,

ChIP and ChIP-seq were performed by Imane Chakroun.

186



Appendix 1: Prmt5 Regulates Skeletal Muscle Differentiation by Cooperating with Six4
Al.1 Abstract

Prmt5 is a histone and non-histone modifying enzyme that can mono or symmetrically
dimethylate arginine residues resulting in transcriptional activation, repression or regulation
of the function of its non-histone target proteins. Prmt5 is dispensable for prenatal skeletal
myogenesis but it plays a critical role during adult muscle regeneration, in part by epigenetic
silencing of the cell cycle inhibitor p21 in adult satellite cells, thus promoting their
proliferation. However, Prmt5 plays a critical role in the muscle regeneration process aside
from the satellite cell proliferation. This could be attributed partly to the ability of Prmt5 to
regulate adult myogenic differentiation by controlling myogenin expression in activated
satellite cells and in in vitro models of myogenic differentiation. A full understanding of the
role of Prmt5 in muscle regeneration is delayed by the lack of a comprehensive knowledge of
Prmt5-regulated target genes in this process. By using a high-throughput genomic mapping
approach, I identified a novel set of Prmt5-bound loci that display a significant overlap with
Six4-bound loci. Prmt5 binding correlates with Six4 binding at MyoD peaks implicating a
potential cooperation between Six4 and Prmt5 in regulating MyoD target genes.
A1.2 Introduction

Protein arginine methylation is a PTM that marks histone and other cellular proteins. It
is catalyzed by a group of enzymes known as protein arginine methyltransferases (PRMTs)
which are classified into three subgroups depending on the arginine modification they
catalyze. Type I PRMTs includes Prmtl-4, Prmt6 and Prmt8 and these can transfer a methyl
group to the terminal nitrogen of the guanidine group within an arginine residue (omega-N°-
monomethylarginine or MMA) as well as two asymmetric methyl groups to generate omega

-N° N — dimethylarginine (aDMA). Type Il PRMTs, on the other hand, includes Prmt5 and

187



Prmt9 and these catalyze symmetric omega -N°, N — dimethylarginine (sDMA) and MMA
(reviewed in (1-3)). Prmt7 belongs to type III PRMTs and it can only catalyze MMA (4).
Two enzymes can remove the methyl group from the arginine residues: the peptidylarginine
deiminase Pad4 (5) which can deiminate MMA residues into citrulline, and the arginine
demethylase Jmjd6 which can regenerate arginine residues from H4R3me2 (histone 4
dimethylated on arginine 3) and from the symmetric and asymmetric forms of H3R2me2 (6).
Recent reports revealed that Jmjd6 can also demethylate methylated arginine residues in non-
histone proteins including Hsp70 (7), estrogen receptor alpha (8) and RNA helicase A (9) as
well as the methyl group on the y-phosphate 7SK snRNA (10).

PRMTs demonstrate a widespread expression pattern in many organs and tissues. They
are present in both the nucleus and the cytoplasm and can methylate a variety of proteins
including histones, TFs, co-activators and many others. Consequently, they are involved in
regulating various biological processes including epigenetic modifications, regulation of
transcription, cell cycle, apoptosis, DNA repair, signal transduction, RNA processing, stem
cell proliferation, primordial germ cell specification, and spliceosome assembly (1, 2).

Prmt4 (also known as Carm1 or the coactivator associated arginine methyltransferase 1)
and Prmt5 are the two arginine methyltransferases with reported roles during skeletal
myogenesis. Prmt4 has been reported to methylate Pax7 allowing it to recruit the MLL
histone methyltransferase complex to Myf5 promoter (11, 12). Additionally, Prmt4 is needed
for the expression of late muscle genes (13, 14). Prmt5 was initially identified as Jak2-
bindinging protein 1 (JBPI; (15)). It is the primary mammalian enzyme responsible for type
IT arginine methyltransferase activity. It is involved in activating Myog expression in MyoD-
induced myogenic conversion (16). Recently, Prmt5 has been reported to regulate adult

mouse satellite cell proliferation by epigenetic repression of the cell cycle inhibitor p21 (17).
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Transcriptional co-repression was assumed to be the main function of Prmt5 since its
reported synergy with the TF E2F1 in repressing cyclin E1 (Ccnel) expression (18). This
initial report was followed by others showing co-repression in association with other TFs and
repressor complexes including the SWI/SNF complex (19-21), Blimpl (22), and Snail (23).
However, other reports showed a transcriptional activation function for Prmt5 in inducing
Myog (16) and IL2 (24) expression in MyoD-induced myogenic conversion and mitogen-
activated Jurkat T cells and human peripheral blood lymphocytes respectively. Considering
the many proteins modified by Prmt5, this enzyme is involved in many biological processes
including DNA repair (25), ribosome biogenesis (26), structure of the Golgi apparatus (27),
lipid and glucose metabolism (28, 29), myogenic differentiation (13, 14, 16, 30, 31),
keratinocyte and nerve cell differentiation (32-34) and germ cell specification and
development (22, 35-37), as well as signalling pathways, cell cycle and cell death reflecting a
role of Prmt5 in tumorigenesis (23, 38-44). Indeed, Prmt5 levels are elevated in gastric,
ovarian, breast, lung, colorectal and bladder cancer, as well as lymphoid and lymphoma,
glioblastoma multiforme, melanoma, and germ cell tumors. Sometimes, Prmt5 expression is
associated with poor prognosis (1, 2, 45). The recent identification of potent and selective
Prmt5 inhibitors seems to be promising in treating lymphomas (46, 47). Additionally, Prmt5
is crucial for the early steps of embryonic mouse development and Prmt5 mutant mice are
deficient in producing pluripotent stem cells and consequently they die at an early embryonic
stage (48).

Prmt5 can function by forming complexes with other cofactors that target it to different
histones, nuclear factors and other substrates in both the nucleus and the cytoplasm. In the
nucleus, Prmt5 can either activate or repress gene expression. For example, Prmt5 binding to

CoPRS5 (cooperator of Prmt5) is associated with transcriptional repression of Ccnel by
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favouring methylation of H4R3 over H3R8 (49) or by transcriptional activation of Myog
(30). Similarly, Prmt5 interaction with hSWI/SNF ATP-dependent chromatin remodelling
proteins can result in transcriptional activation of Myog (16) or repression of S¢7 (suppressor
of tumorigenicity 7) and Nm23 (nonmetastatic 23) tumor suppressor genes associated with
promotion of a tumorigenic state in NIH3T3 cells (19, 50). Prmt5 can also associate with
regulators of transcription elongation (51). In the cytoplasm, Prmt5 in association with the
WD-repeat methylosome protein 50 (MEP50), the most common cofactor of Prmt5, can
methylate a variety of cytosolic proteins including spliceosomal Sm-class ribonucleoproteins
(52) as well as small RNA-binding proteins called Piwi which are present exclusively in
germ cells (53).

Prmt5 symmetrically dimethylates H2AR3, H4R3, H3R2 and H3RS resulting in various
transcriptional regulatory outcomes (15, 18-22, 54-56). Symmetrical dimethylation of H3R2
leads to recruitment of Wdr5 and the MLL complex leading to consequent methylation of
H3K4 (57). Alternatively, Prmt5 can regulate transcription by methylating transcription
factors such as Pax3 (58), NF-kB (29), p53 (40), GATA4 (59) and E2F-1 (60, 61). MyoD,
Myog and Mef2D have been shown to interact with Prmt5 in vitro (13) but no one has
reported arginine methylation of any of these TFs by Prmt5 or any other family member.
Recently, our lab showed an interaction between Prmt5 and Flag-Six4 in differentiated
C2C12 using mass spectrometry (B. Redouane, Blais’ lab unpublished data) implicating that
Six4 and Prmt5 could cooperate in regulating transcriptional events during myogenesis. To
test this possibility, I used high-throughput approaches to map the genomic binding profile of
Six4 and Prmt5 during primary myoblast differentiation in order to identify a core set of

genes bound and potentially regulated by both Six4 and PrmtS5.
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A1.3 Results
A1.3.1 PrmtS5 is recruited to Six4-bound loci in differentiated C2C12 myoblasts

Since Prmt5 was identified as a Six4 interacting protein by performing mass
spectrometry on nuclear extracts from differentiated C2C12 cells overexpressing Flag-Six4-
myc and immunoprecipitated using anti-Flag antibody, it was important to confirm that this
interaction is specific especially that Prmt5 has been reported to be a contaminant in several
affinity-purified Flag-tagged complexes (62). IP performed on total protein extracts from
C2C12 cells at T24 using either anti-Six4 or anti-Prmt5 antibody confirmed that endogenous
Six4 interacts with endogenous Prmt5 (Fig. A1.1A). By using ChIP followed by gene-
specific qPCR, I was able to show that Prmt5 is recruited to the regulatory regions of a few
of Six4-bound loci identified using ChIP-seq performed in C2C12 cells including Psmb6,
Setd7 and Lef] (lymphoid enhancer-binding factor 1). Like Six4, Prmt5 did not bind to the
gene desert locus on Chromosome 15 or the regulatory region of Hoxd10, the two negative
loci tested (Fig. A1.1B). Ccnel, one of Prmt5 target genes (18), was not bound by Six4 but
was bound by Prmt5, as expected (Fig. A1.1B).
A1.3.2 PrmtS interacts with Six4 in primary myotubes

To study the role of Prmt5 during skeletal myogenesis, I used primary myoblasts which
are isolated from the mouse hindlimb muscles (63-65) and differentiated into myotubes in
culture. Primary myoblasts represent a more physiologically relevant model to study skeletal
myogenesis than C2C12 myoblasts, though they are more difficult to manipulate due to their
higher rate of spontaneous differentiation. Western blot performed on primary myoblasts

under non-confluent conditions, confluent (T0), or induced to differentiate for 24 (T24) or
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Figure A1-1 PrmtS is recruited to Six4-bound loci
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Figure Al.1. PrmtS is recruited to Six4-bound loci.

A) Total protein extracts from C2C12 cells at T24 immunoprecipitated with either anti-Six4
or anti-Prmt5 antibody and probed with the indicated antibodies.

B) ChIP on C2C12 cells at T24 using normal rabbit IgG, anti-Six4 or anti-Prmt5 antibody. n
=4, * p < 0.04 using one-tailed unpaired t-test compared to IgG or to the two negative loci
tested, gene desert and HoxD10.
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48 hours (T48, or myotubes, MT) reveals that Six4 is expressed in these cells with levels that
decline by T48 (Fig. A1.2A). Six1 and MyoD protein expression levels follow the same
pattern as Six4. Myog is expressed in these cells upon inducing differentiation while MHC
appears later. Instead, Prmt5 is expressed ubiquitously during primary myoblast
differentiation (Fig. A1.2A). IP experiments performed on total protein extracts isolated from
non-confluent primary MB or MT reveal that Six4 interacts with Prmt5 in primary MT but
not in primary MB (Fig. A1.2B). For this reason, further experiments on Prmt5 were
performed in primary MT.
A1.3.3 Genome-wide mapping of PrmtS in primary myotubes

Since the interaction between Six4 and Prmt5 occurs specifically in primary MT (Fig.
A1.2B), I performed ChIP-seq in these cells using anti-Prmt5 antibody and identified a total
of 5,808 peaks bound by Prmt5. By using PAVIS to annotate peaks to nearby genes within
50 kb upstream or downstream of the peak summit, I found that 98% (5,693 peaks) of all the
peaks bound by Prmt5 are annotated to nearby genes represented by 5,168 unique genes.
Although the majority of these peaks are bound upstream from the TSS of the closest gene
(56.9%), still a significant portion of these peaks (33.6%) are found at the 5’-UTR or within
the gene body (introns and exons, Fig. A1.3A). Examples of these peaks are represented in
Fig. A1.3B and C. In line with the reported role of Prmt5 in cell cycle, cell death, metabolic
processes, organelle organizations, signalling pathways, DNA repair and genome
organization, these biological processes are enriched among Prmt5-bound peaks (Table
Al.1) (23, 25, 27-29, 38-44).
A1.3.4 A significant overlap between Six4 and Prmt5 binding profiles

To study if Prmt5-bound peaks show any overlap with Six4-bound peaks in

differentiating C2C12 cells, first, I tested the ability of Prmt5 to bind the same loci identified
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Figure A1-2 PrmtS interacts with Six4 in primary myotubes

A B

primary myobasts

o < O
o N <
=+ 20% eluates
Six4 ——— = 0
; & = E @
SixX1 | = S L a Z
o\ o\ (ol -7
t, T . — O
Pax7 [ ,
Six4 | -
MyoD | et
MYOgENiN | e PIMiS e =
MHC [ il
B-tubulin | c— _
primary myotubes
15% eluates
= 0
gk ke
N E 5 =
SedF e T
PrmtS | cm—— Six4 |-
B-tubulin Prmt5 -.

Figure A1.2. PrmtS interacts with Six4 in primary myotubes.

A) Western blot on total protein extracts from non-confluent primary myoblasts (MB), or
myoblasts differentiated for the indicated time points. Membranes were probed with the
indicated antibodies.

B) Western blot on total protein extracts from primary myoblasts or myotubes (T48)
immunoprecipitated with anti-Prmt5 or normal rabbit IgG and probed with the indicated
antibodies.
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Figure A1-3 PrmtS ChIP-seq in primary myotubes
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Figure A1.3. Prmt5 ChIP-seq in primary myotubes.

A) Distribution of Prmt5 peaks identified in primary myotubes (5,808 peaks) in relation to
their distance from known genes using PAVIS (70).

B) Examples of Prmt5 binding at TSS of genes. Some of the isoforms of Trip/3 and Brd9
mRNA were removed for clarity.

C) Examples of Prmt5 binding upstream of genes. Some of the isoforms of Nup2l0) mRNA
were removed for clarity.
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Table 3 A1.1 Select gene ontology biological processes significantly enriched among Prmt5-bound loci in primary

myotubes

Table A1.1 Select gene ontology biological processes significantly enriched among
Prmt5-bound loci in primary myotubes.

Number

Category of targets | p-value | Example gene products

Btd, Asccl, Gart, Map3K7, Rorb,
metabolic process 1976 5.19E-47 | Usp53

Cdca2, Ccnel, Cdc6, Bub3, Weel,
cell cycle 215 5.26E-12 | Incenp

Als2, Dicl, Pdlim7, Epcl, Rock2,
organelle organization | 332 1.20E-09 | Prdm9

Med22, Mef2b, KIf16, Foxd2, Phf20,
gene expression 695 5.38E-07 | Hif

Xpol, Aplg2, Slc25a10, Copzl,
intracellular transport 143 2.10E-06 | Hook2, Nxf1

Tgtbl, Jag2, Fas, Adoral, Casp9,
regulation of cell death | 171 6.73E-05 | Traf4
actin filament-based TInl, Limal, Fhodl, Eln, Tnnt2,
process 63 1.62E-04 | Myh9
cellular response to Hmgnl, Xrcc3, Ldha, Foxo3, Hifla,
stimulus 164 3.08E-04 | Kif22
lipid biosynthetic Cyp51, Cyb5R3, Gdfl, Hexb, Ptgsl,
process 92 4.54E-04 | Pgap3
cytoskeleton Tnnt2, Pdgfb, Actnl, Tubgl, Cnp,
organization 103 4.81E-04 | Corola
Chromosome Rad51¢c, Cbx4, Kdm1b, Smarcd2,
organization 122 1.01E-03 | Atféb

Pacsl1, Sec23a, Colga5, Prkci, Betl,
Golgi vesicle transport | 23 1.77E-03 | Ergicl

Srf, Taf8, Tgtbrl, Junb, Cul3, Spl,
blastocyst development | 22 7.29E-03 | Nasp
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in primary MT in another myogenic cell model, the C2C12 cells. ChIP followed by gene-
specific qPCR performed in C2C12 cells at T24 and MB confirmed the ability of Prmt5 to
bind to the regulatory sites of a set of genes identified in primary MT (Fig. A1.4). Among the
genes tested are a few cell cycle genes and TFs and genes involved in chromatin assembly
such as Ccnel, Cdca?2 (cell division cycle-associated protein 2), Cdc6 (cell division control
protein 6 homolog isoform), Kif/4 (kinesin-like protein KIF14), Bubl (mitotic checkpoint
serine/threonine-protein), E2fI, Mybl2 (myb-related protein B), AsfIb (anti-silencing
function protein 1 homolog B), Tripi3 (thyroid receptor-interacting protein 13), Chaflb
(chromatin assembly factor 1 subunit B), and Anxall (annexin A11). Second, by comparing
Prmt5-bound loci in primary MT to Six4-bound loci in differentiating C2C12 cells (58,528
loci), I found that 85% of all Prmt5 peaks are also bound by Six4 and 35% of them are bound
by both Six4 and MyoD (Fig. A1.5A). Similar to what I observed with Utx binding profile
(Fig. 4.1 and 2.2), Prmt5 binding seems to correlate positively with Six4 binding at MyoD-
identified peaks (Fig. A1.5B and C), thus implicating that Six4 and Prmt5 could work
together in regulating the expression of a large se of genes during myoblast differentiation
including a set of MyoD target genes.
A1l.4 Discussion

The role of Prmt5 as an epigenetic modifying enzyme has been studied extensively in
the past few years. These studies have resulted in the identification of some target genes
regulated as a consequence of either an epigenetic modification of the histone proteins
flanking their regulatory regions or of the TF involved in controlling their expression
(reviewed in (2, 3)). The few genome-wide studies performed so far looked at the histone

marks modified by Prmt5 specifically H4R3me2s (histone 4 symmetrically dimethylated at
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Figure A1-4 PrmtS-bound loci in primary myotubes are also bound by PrmtS in C2C12 cells
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Figure A1-5 PrmtS binding overlaps significantly with Six4 binding in differentiated C2C12 cells
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Figure A1.5. PrmtS binding overlaps significantly with Six4 binding in differentiated
C2C12 cells.

A) Venn diagram showing the overlap between Prmt5-bound loci in primary myotubes with
Six4- and MyoD-bound loci in differentiated C2C12 cells.

B) Heat map of MyoD and Six4 ChIP-seq read densities at the 25,956 MyoD-bound loci in
C2C12 myotubes (71) sorted in decreasing order of Six4 read density and divided into five
equal clusters.

C) Mean read density plots of ChIP-seq data of MyoD (71), Six4 in shNS C2C12 cells and
Prmt5 at the 5 clusters of MyoD peaks.
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arginine 3) and H3R2me2s (57, 66, 67) but not at the binding of Prmt5 per se, making this
study the first genome-wide mapping of Prmt5 binding profile.

Recently, a role of Prmt5 has been reported during adult muscle regeneration. According
to this study, Prmt5 contributes to regeneration partly by maintaining the proliferation of the
satellite cell pool through silencing the cell cycle inhibitor p21. However, inactivation of p21
in Prmt5 mutant mice did not restore muscle regeneration indicating a function of Prmt5 in
this process beyond p21 and reflecting the need to identify other Prmt5-regulated genes
during myogenesis in order to fully understand its role in this process. In this study, I
addressed the role of Prmt5 using an in vitro model of muscle regeneration and identified a
novel set of genes that are bound and potentially regulated by Prmt5. These genes were
involved in several biological processes including muscle-related ones such actin filament-
based process and cytoskeleton organization. Other biological processes are enriched such as
metabolic processes, cell cycle and gene expression reflecting the diverse functions of Prmt5
(Table Al.1). However, due to the lack of gene expression profiling data of Prmt5-loss-of
function in primary myotubes, I was not able to identify the genes that are bound and
regulated by Prmt5. Nevertheless, Prmt5 binding profile showed a significant overlap with
that of Six4 with 85% of all Prmt5-bound peaks being bound by Six4 and 35% of them are
also bound by MyoD (Fig. A1.6A). It is not surprising with this notable overlap with Six4-
bound loci that many of the biological processes enriched among Prmt5 peaks (Table Al.1)
are also enriched among Six4 peaks (Table 3.1; Table A2.8). Additionally, Prmt5 binding
profile correlated well with MyoD peaks in cluster 1 (Fig. A1.6B) that has higher Six4
binding and higher expression levels in C2C12 myotubes (Fig. 4.2) suggesting that Prmt5-

bound genes might be induced during differentiation.
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It is worth mentioning that Prmt5 function during fetal myogenesis of Pax7-positive
cells seems to be dispensable (17), and Six4 function during prenatal and juvenile
myogenesis is also dispensable (68). However, proper expression levels of both Six4 and
Prmt5 (17) are needed for muscle regeneration. The observation that Six4 interacts with
Prmt5 (Fig A1.2B) and binds 85% of Prmt5-bound loci (Fig. A1.6A) suggest that both Six4
and Prmt5 could work together in regulating adult muscle regeneration. With a recent report
showing a methylation of arginine 200 in human Six4 (69), which is conserved in the mouse
Six4, it will be interesting to investigate if Prmt5 methylates Six4 and the function of this
modification.

Interestingly, Prmt5 binding at MyoD peaks seems to correlate well with Six4 and Utx
binding at clusterl which is also associated with RNA pol II and Ash2L binding, presence of
an active chromatin mark and a low level of repressive chromatin mark as well as higher
transcription levels of assigned genes. This implicates that Prmt5 binding there is correlated
most likely with gene induction. Epigenetic modifications by Prmt5 can result in either gene
silencing (18-23) or induction (16, 24) depending on the arginine reside it modifies. Notably,
symmetrical dimethylation of H3R2 (H3R2me2s) by Prmt5 enhances the binding of Wdr5, a
component of the MLL complex that catalyzes H3K trimethylation and contains Ash2L (57).
It could be that recruitment of Prmt5 to cluster 1 loci is associated specifically with
H3R2me2s, and the role of Six4 could be to recruit Prmt5 to these loci to catalyze this
modification. Further gene-specific ChIP experiments on Prmt5 and its various histone
marks (H3R2me2s, H4R3me2s and H3R8me2s) as well as the active chromatin mark
H3K4me3 and the repressive chromatin mark of H3K27me3 in the C2C12 cell lines (shSix4
and shNS C2C12 cells) will help clarify this possibility and the link between Six4, Prmt5 and

Utx. Potential cooperation between Prmt5 and Six4 (or MyoD) and the need for Prmt5
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methyltransferase activity in possible induction of Cluster 1 genes could be addressed by
using the specific inhibitor of Prmt5, GSK3235025 (46), in reporter assays and quantification

of mRNA transcript levels of cluster 1 genes.
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Appendix 2: Supplementary Tables

Table 4 A2-1 List of oligonucleotide sequences

Table A2.1 List of oligonucleotide sequences
Oligo Strand SEQUENCE Use
siSix4#1 Sense GCAAGUACUUCACCUGUCUUCCUUA siRNA
siSix4#2 Sense UAAGGAAGACAGGUGAAGUACUUGC siRNA
siSix4#3 Sense GGGACACAAUGGAGUUAUCCUUAAU siRNA
siMyod Sense GAGCGCUCUCCACAGACAUU siRNA
HoxD10 Forward | GAGAAATCGGACTCACCTTCC ChIP
Reverse | CACATACCCAGGCAGAACG ChIP
Forward | TCCTCCCCATCTGTGTCATC ChIP
Gene Desert 15
Reverse | GGATCCATCACCATCAATAACC ChIP
Foxo6 Forward | ATCTGCTTAGCTGGCAGGTG ChIP
Reverse | GCCACCACCTCCTCTTGTAAC ChIP
Trim54 Forward | TGGGAACTGGAATGTCACAC ChIP
Reverse | GCAGCACTGTTTGTCCCTTC ChIP
Sleddad Forward | GAGGGGGAGCGTGAAATAG ChIP
Reverse | GTTAAAGGGCTGGACAGTCG ChIP
Pdeddip Forward | GCTCAGAGCTGACGCAAAG ChIP
Reverse | CGGACTACATCTCCCAGAGG ChIP
Obscn Forward | TCCAAAATAGCCCTGGTGTC ChIP
Reverse | GTCTTCCTGCTCCTGACCAC ChIP
Kremen? Forward | TGCTTGGGAAGCCTAGAAAC ChIP
Reverse | GTTGACACTGCGCAGAGAAG ChIP
Hire Forward | TTGGTGGGGACAGCTGAG ChIP
Reverse | AACTCAGATCTGGGGACAGG ChIP
Heyl Forward | TTAGCTGCTGAGGGCTGAC ChIP
Reverse | ACAGCCGGTCTCATAGGAAG ChIP
Hes6 Forward | CACTACCCCCAGTCCCTCTC ChIP
Reverse | TCAAGTTACTGGGGCCAGAC ChIP
Afapll1 Forward | TGCTATAAAAAGCCCCTTGG ChIP
Reverse | GGCACACATTGCAGTCATTC ChIP
Setd? Forward | GCGGAGAAACTCAGCAAAAC ChIP
Reverse | ATATCACCGCCTGGGTGTC ChIP
Psimibé Forward | GACACACTGCCGTAAAGTGC ChIP
Reverse | CTTCTGGGAGCGAAGCTG ChIP
Capn2 Forward | TGCAGTTTTTGGTTGCACTC ChIP
Reverse | GCCAGCTACTGCCACAGTC ChIP
Ankrd1 Forward | GCGTATGCGAATCAGGAAG ChIP
Reverse | CGATACGTGGGATGACTCG ChIP
Atp2al Forward | AGAACAGGAGGGAGGTAGGG ChIP
Reverse | ATTTGCTCCTTGGCCTTTG ChIP
Chrnal Forward | ATTGTCTTACATCACCTGTGTGC ChIP
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Table A2.1 List of oligonucleotide sequences

Oligo Strand SEQUENCE Use
Reverse | TGTTAAGCAAGGCACGTCTG ChIP
Coomal Forward | GACTTCTATTAATGCTTGTCACTAGGC ChIP
acn
ng Reverse | GGGTATTTCTAGCCCTCAGATG ChIP
o Forward | AGAGGTGTAGGACCGAAGCA ChIP
m
g Reverse | GCTGGGCTCAGATTACATGG ChIP
Vvor Forward | CGGCGAGTAGTTTGGTAATTG ChIP
0Z
Y Reverse | CTTGGCTTGGTTGGTTTCTC ChIP
" Forward | AGAGGGAAGGGGAATCACAT ChIP
yo8 Reverse | TGGCATGAACCCAGAGATAA ChIP
oo Forward | GATGCAGGAAGATGACATGC ChIP
pry Reverse | TCGTAAGGGCTCTGGTTAC ChIP
o3 Forward | CCTCCCCAGGGACTATATTAGC ChIP
Reverse | ACCGGAGGAGTCACGTTG ChIP
oo Forward | GAATGGCTGTGGAACAAACC ChIP
X
Reverse GCTGGCAGGTTTTCAGTCC ChIP
rorward | GACGACGGTACCATTCCATTTCTGAAT Reporter
Trimsa CATGCACTCTCTAGGAG assay
everse | GACGACAAGCTTGACTGGATTCTTGG Reporter
GATCCCGGCTATTG assay
rorvard | GACGACGGTACCTTCTGGTTCTGTGTG Reporter
Obsen GTGGTCCTGGGTCC assay
reverse | GACGACAAGCTTGACTGGGCCTAGCTA Reporter
GCCTGGGGTCTG assay
rorvard | GACGACCTCGAGCAGAAAGAGAGAGAG Reporter
e AGAAGAATCAAAGAG assay
everse | GACGACAAGCTTGGCTGAACGTTTAGA Reporter
GTGTCTTGCTGGG assay
GACGACGGTACCGGCCGCCACACTGTT Reporter
Forward
Ankrdl CTA assay
GACGACCTCGAGGATGAACCCCTGGAA Reporter
Reverse
CTGG assay
GACGACGCTAGCTGGGGCTTCTTTTTG Reporter
Forward
Ato2al TTCTG assay
a
P GACGACCTCGAGGCAGGGGGAGTAAGG Reporter
Reverse
ATCTC assay
GACGACGCTAGCGAGATATGATGGGGC Reporter
Forward
Ch TGAGG assay
m
& Reverse | GACGACAGATCTAAGAGGAGCTGAGGT Reporter
CTCTGG assay
Forward | CGTCCCCTGGCTGGCCCATGAGAGAGA Reporter
AGCCCAGCATTGTACATATCC assay
Chrng Mef3 mut
Reverse | GGATATGTACAATGCTGGGCTTCTCTC Reporter
TCATGGGCCAGCCAGGGGACG assay
Atp2al Mef mut | Forward | CAGAGCAGCTGCTCTTTGGACGATGCT Reporter

GCCACCCAGGCCAGGCCAGCC

assay
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Table A2.1 List of oligonucleotide sequences

Oligo Strand SEQUENCE Use
Reverse | GGCTGGCCTGGCCTGGGTGGCAGCATCG Reporter
TCCAAAGAGCAGCTGCTCTG assay
Forward | CTCAGTCCGGGGACAGCTGTGGCGCACC Reporter
. ATAGATGAGCTAAATTGGGAACTG assay
Trim54 Mef3 mut
- Rever CAGTTCCCAATTTAGCTCATCTATGG Reporter
CVEISe | TGCGCCACAGCTGTCCCCGGACTGAG assay
Forward | GTGGGGACAGCTGAGGCCTACTATCCT Reporter
GCGCCCCCAGCACCTCCCCCCTGTT assay
Hrc Mef3 mut
- Reverse | AACAGGGGGGAGGTGCTGGGGGCGCAGG Reporter
ATAGTAGGCCTCAGCTGTCCCCAC assay
Forward | GGACAGCCAGAGGGGTACTCACTCTTG Reporter
Obscn Mef3 CCTCCAGGAAAGAATTTCCCG assay
mut#1 Rever CGGGAAATTCTTTCCTGGAGGCAAGAG Reporter
eVerse | TGAGTACCCCTCTGGCTGTCC assay
Forward | CCTCCTTGGGACTGAGGGTCAATCTGA Reporter
Obscn Mef3 CTCCTGGACAGTGACACCAGG assay
mut#2 Reverse | CCTGGTGTCACTGTCCAGGAGTCAGAT Reporter
v TGACCCTCAGTCCCAAGGAGG assay
Forward | CTGCCAAAGGAATGACCCTCGCACAA Reporter
TTGTTCCTGATTCGCATACGCC assay
Ankrdl Mef3 mut
- Reverse | GGCGTATGCGAATCAGGAACAATTGT Reporter
GCGAGGGTCATTCCTTTGGCAG assay
Forward | TCAAGGATAAAGGCGACAGC RT-qPCR
Foxo6
Reverse | AGTGCCCTCGTTCTGCAC RT-qPCR
Forward | AAGCCCGTGGTGATCTTG RT-gPCR
Trim54
Reverse | GGGATTGCCACAGAGGATTAG RT-qPCR
Forward | CTGGTGGTCGTGAGAGAGC RT-gPCR
Obscn
Reverse | CTCGCACTGGAATGTAGCAG RT-qPCR
Forward | ACATCTGCAGGGCTTCCTC RT-gPCR
Kremen2
Reverse | CTGGAAGCATTCGGACAAG RT-qPCR
H Forward | CATTATCCCAAACCCACTCG RT-qPCR
T
¢ Reverse | CCTGCTGACCTGTGACCTC RT-qPCR
Hovl Forward | CGAGGTGGAAAAGGAGAGC RT-qPCR
(¥
Y Reverse | GTCTTTTCCTGGCCAAAACC RT-qPCR
Host Forward | GGCCAGGAGGATGAGGAC RT-qPCR
€
s Reverse | TCCTGAAGACTCTCGTTGATCC RT-qPCR
Afaplll Forward | CAGAACTCAGACTCCGACAGC RT-qPCR
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Table A2.1 List of oligonucleotide sequences

Oligo Strand SEQUENCE Use
Reverse | CTTCCCTTTGCCATGTTCAC RT-qPCR
Forward | CAGTGAATGCAACTCCCACA RT-gPCR
Myog Reverse | ACCCAGCCTGACAGACAATC RT-qPCR
N Forward | CTGTGAGGCTGAACCGCTAT RT-gPCR
Ankrd] Reverse | GCATTCTCCTTGAGGCTGTC RT-qPCR
Forward | TGTCCCTCCACTTCCTCATC RT-gPCR
Atp2al Reverse | TCCGAGCAATGAACTTGAGA RT-gPCR
Forward | GGACCTGATGCGAAACTACG RT-gPCR
Chrng Reverse | CCTCCTCTCGTTCATTCAGG RT-qPCR
Forward | GCCACAGACCTAGTCCTCAGA RT-gPCR
Ut Reverse | GTCTTGGAGGCGGACATTTA RT-gPCR
T Forward | TCATGGACCAGAACAACAGC RT-gPCR
Reverse | GCTGTGGAGTAAGTCCTGTGC RT-gPCR
1 Forward | GAAACTGCTGCCTCACATCC RT-gPCR
Rplp0 Reverse | TGGAAGAAGGAGGTCTTCTCG RT-qPCR
Forward | GCCATCCATAGCAAGGTTGT RT-gPCR
Rps26 Reverse | GCCTCTTTACATGGGCTTTG RT-qPCR
Forward | CAGCTTCTTTGCAGCTCCTT RT-gPCR
Actnb Reverse | CACGATGGAGGGGAATACAG RT-qPCR
Forward | ATCTGCGCATTTCTGTCCTT RT-gPCR
Cacngl Reverse | TCCTCGCTGTCAATCATACG RT-qPCR
s Forward | GCCTCTCGCTTACACAGGTC RT-gPCR
Reverse | GGACTCATCCTCCGTAGTGG RT-gPCR
i Forward | ATCACCGTCATCGTCATCAA RT-gPCR
Chrnal Reverse | GGCTTCCCAGAGATGTCAGA RT-gPCR
Forward | CCCCGGCGGCAGAATGGCTACG RT-gPCR
Myod Reverse | GGTCTGGGTTCCCTGTTCTGTGT RT-qPCR
il Forward | TTTTACGCAAGAGCAAGTGG RT-gPCR
Reverse | CTCTCGTTCTTGTGCAGGTG RT-gPCR
"y Forward | CGAGACCCAGTCCAAAAGC RT-gPCR
Reverse | GCTAGAGAGGCTGAGGTTGG RT-qPCR
G20 Forward | TGGGTCCACAGACCTAGAGC RT-gPCR
Reverse | AGGGCATGTCAGTGGTCAG RT-gPCR
Soxll Forward | TTCGAGTTCCCCGACTACTG RT-qPCR
Reverse | GCGCCTCTCAATACGTGAAC RT-gPCR
. Forward | CTAGTCCTTATCGGACAGTCCTTC RT-qPCR
Reverse | GTCTGCTATGCGGGTTGTTC RT-gPCR
i Forward | CCTGGTTTCCTCTGCAAGTG RT-gPCR
Reverse | TTCGGTGGAGCTTCTCTGTC RT-qPCR
i Forward | TGAAACTCCGGATTCTGTCTG RT-gPCR
Reverse | GCTGGTGGATCCATTCTGAC RT-qPCR
Tonil Forward | CTGCTAAGTCCCCGACCTC RT-gPCR

216
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Oligo Strand SEQUENCE Use
Reverse | GGCACGAGCAGAAAGATAGG RT-qPCR
) Forward | AGATCGACGTGGCTGAAGAG RT-qPCR
Toniz Reverse | TTGCCCCTCAGGTCAAATAG RT-qPCR
Forward | TGACCATGTTTGGGGAAAAG RT-qPCR
Mylpf Reverse | TTTTTGATGGTGCCCTTCC RT-qPCR
Myh3 Forward | TTTGATGCCAAAACCTACTGC RT-qPCR
Reverse | ATGGCATACACGTCCTCTGG RT-qPCR
Forward | CTTACTGCCCACCCACCTAC RT-qPCR
Pax7 Reverse | GGCCAGGTAATCAACAGCAG RT-qPCR
Forward | CATCGATTTCTCCCCTGTG RT-qPCR
1o Reverse | CATGGCCTTGTAGACACCTTG RT-qPCR
Tnfa Forward | CCACCACGCTCTTCTGTCTAC RT-gPCR
Reverse | ATGAGAGGGAGGCCATTTG RT-qPCR
Ptpre Forward | GCAGAAACAGAAGATGTGGTTG RT-qPCR
Reverse | TGGCGATGATGTCATAGAGG RT-qPCR
Forward | CAGCTGTTCACCTTGACCTG RT-qPCR
Caos Reverse | CAATGATGAGAGGCAGCAAG RT-qgPCR
cdl63 Forward | GGGGCAAGCATAACTGTGAC RT-qPCR
Reverse | TCCTGAACATCTGGACACTCC RT-qgPCR
Col3 Forward | GCCCTTGCTGTTCTTCTCTG RT-gPCR
Reverse | GGAATCTTCCGGCTGTAGG RT-qPCR
Tefl Forward | GACCGAGGGGCTTTTACTTC RT-qgPCR
Reverse | GCAACACTCATCCACAATGC RT-qPCR
Forward AATAATGCGGCCGCGTCCTCTTCCTCC P
mSixd-CDS CCCACCGGGCAGATT
Reverse GTCGTCTCTAGATAAGTCTTGCATGTC P
TTCATCC
MSixdV109E Forward | GTCGCCTGCGAATGCGAGGCG P
Reverse | CGCCTCGCATTCGCAGGCGAC IP
. GTCGTCTCTAGATGCGCCTGAAAGTGG
mSix4_dellta309 Reverse ATGAGG 1P
. GTCGTCTCTAGAGTTCACAGCAGAAC
mSix4_delltad424 Reverse TCTGGAG 1P
. GACGACCTCGAGTTATGCACTGTGATTGACA
mSix4_delta583 Reverse GGCATC 1P
. GACGATGCGGCCGCATCAGCAGCCACC
Six4 aa424 Forward ACCTCCTAC 1P
mSix4_aa217 Forward 'g$ggé?GCGGCCGCAGAGGAGACGGTGTAT P
CGACGGATCCACCATGGCGGCCGCAAGC
. CCCAAGAAGAAGCGGAAGGTGGAGGCCA
mSix4_NLS-280 | Forward | 0GGAGGAGGAAAAAGCGAATCGGATG 1P
GCAAC
human Ut Forward GACGACGCGGCCGCGAAATCCTGCGGAG P

mSix4 NLS-280

TGTCGCTCG

Reverse

GACGACTCTAGAAGATGAGGCGGATGG

IP
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TAATGG

Table S A2.2 List of genes significantly induced or downregulated by MyoD during
C3H 10T1/2 myogenic conversion

Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD (S};llllli)ol GenelD sh&uc shI_;uc shiix4 shiix4 t::‘z‘:, ¢
Genebank pBabe MyoD pBabe MyoD

A 51 P378173 1110012L19Rik | 68618 NM 026787 13.50 12.88 13.43 13.19 No
A 52 P552547 1110054MO8Rik | 68841 NR 037954 9.02 8.23 9.54 9.12 Yes
A 51 P492446 1110057K04Rik | 68832 NM 172401 12.81 12.21 12.60 12.31 No
A 52 P354119 1190001L17Rik | 68923 AK004434 6.78 6.16 6.80 6.29 No
A 52 P394291 1190002N15Rik | 68861 NM 001033145 10.44 11.04 10.28 10.65 No
A 51 P234044 1190005106Rik 68918 NM 197988 11.44 10.72 11.44 10.68 No
A 52 P148184 1600014C10Rik | 72244 BC092099 9.70 9.00 9.68 9.29 No
A 51 P147064 1600014C23Rik | 72240 NM 028164 6.42 5.44 5.79 5.40 No
A 52 P418515 1700007G11Rik | 75784 NM 001024614 2.78 5.60 3.07 4.83 No
A 52 P30632 1700007K13Rik | 69327 NM 027040 9.38 8.51 8.80 8.14 No
A 51 P110914 1700010DO1Rik ] 76386 NM 029590 3.75 6.18 3.61 5.16 No
A 51 P324742 1700013G24Rik ]| 69380 NM 027063 4.20 5.93 3.75 5.71 No
A 51 P513979 1700026L06Rik | 69987 NM 027283 9.26 8.42 8.53 7.84 Yes
A 51 P231946 1700029P11Rik ] 66346 NM 025503 7.25 6.48 6.68 6.57 No
A 52 P150436 1700086L19Rik | 74284 NR 030733 4.87 6.47 4.66 5.74 Yes
A 51 P299858 1700125H20Rik | 73634 NM 028589 7.27 6.21 6.94 6.21 No
A 51 P502075 1810009J06Rik 73626 NM 023707 4.48 3.40 4.55 4.31 Yes
A 51 P301499 1810027L02Rik | 69177 AK007620 6.29 5.57 5.86 5.77 No
A 52 P660047 1810034E14Rik | 66503 NR 045798 5.10 4.22 5.62 4.86 Yes
A 51 P268673 | 2210016H18Rik | 70125 AK008737 6.86 5.65 7.01 6.00 No
A 51 P270558 | 2210409D07Rik | 70157 NR 045360 2.46 7.50 2.52 6.40 No
A 52 P627727 | 2210409E12Rik | 72381 NR 003492 6.51 5.65 6.45 5.88 No
A 51 P199352 ] 2310015B20Rik | 69563 NR 038041 6.39 13.04 5.67 12.53 No
A 52 P587606 | 2310022A10Rik | 66367 NM 175107 4.16 5.56 4.43 5.48 No
A 51 P507172 ] 2310022A10Rik | 66367 NM 175107 10.90 12.00 11.02 11.60 No
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P324391 2310058N22Rik 71921 AK009987 5.62 6.49 5.22 6.35 No
A 52 P638513 2310061J03Rik 66391 NR 027965 10.30 9.43 10.53 10.05 No
A 52 P445622 2610002MO6Rik | 67028 NM 025921 8.57 7.76 8.69 8.39 Yes
A 51 P347875 2610305D13Rik 112422 NM 145078 10.35 9.69 10.46 10.09 No
A 51 P199175 2700038G22Rik 67194 NR 045040 5.47 6.17 5.37 6.28 No
A 52 P324656 2700046G09Rik 67188 NR 033198 9.60 8.97 9.45 8.83 No
A 52 P59070 2810403D21Rik 69964 NR 015493 5.56 4.44 5.47 5.02 No
A 52 P27694 2810408A11Rik 70419 XR 388526 9.01 8.14 8.54 8.02 No
A 51 P308290 2810468N0O7Rik 72834 AK013390 3.23 4.58 3.33 4.44 No
A 52 P206669 290001 1GO8Rik 72933 AKO013526 4.95 6.24 4.69 5.42 No
A 51 P264656 2900011008Rik 67254 NM 144518 4.73 3.83 5.62 5.10 Yes
A 52 P459048 2900011008Rik 67254 NM 144518 5.36 3.25 5.16 4.49 No
A 51 P339744 3010003L21Rik 109163 XR 378198 7.55 8.19 7.51 8.01 No
A 52 P500622 3110057012Rik 269423 NM 026622 491 4.19 5.15 4.49 No
A 52 P156034 3830408C21Rik 100040322 | NR 015471 5.83 4.90 5.96 5.74 Yes
A 51 P158007 4833439L19Rik 97820 NM 133797 13.75 14.40 13.77 14.15 No
A 52 P499240 4930412C18Rik 320152 AK054421 6.84 6.08 6.85 6.34 No
A 51 P195557 4930429B21Rik 67576 NR 027966 4.57 5.40 5.00 5.50 No
A 51 P137018 4930438 A08Rik 73988 XM 003689172 1.95 5.82 2.28 5.64 No
A 52 P215263 4930556M19Rik | 75259 NR 045065 4.91 3.94 5.07 4.36 No
A 52 P1003306 | 4930557B21Rik 75308 AKO016159 4.14 3.30 4.76 3.69 No
A 52 P148972 4930581F22Rik 78934 NR 029475 6.57 5.84 6.74 6.57 No
A 51 P408749 4933439C10Rik 74476 NR 015585 4.28 2.31 4.76 4.30 Yes
A 51 P264132 5430416009Rik 71406 NR 033355 3.47 4.91 3.74 4.73 No
A 51 P333460 5430427019Rik 71398 NM 001163539 6.20 5.61 6.17 5.43 No
A 51 P446886 5730409E04Rik 230757 NM 001145950 12.68 12.06 12.51 12.13 No
A 52 P593212 5730446D14Rik 66640 BC094279 9.49 8.00 9.20 8.28 No
A 51 P317512 5730508 BO9Rik 70617 NM 027482 7.62 9.07 7.36 8.32 No
A 52 P23308 5730508 BO9Rik 70617 NM 027482 6.71 8.07 6.48 7.46 No
A 52 P105020 5830428M24Rik | 76062 NR 038060 4.88 3.40 4.36 3.49 No
A 51 P334490 6430548MO8Rik | 234797 NM 172286 8.25 8.99 8.34 8.83 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD
during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P251672 | 6430548Mo8Rik | 234797 NM 172286 842 | 938 | 844 | 891 No
A 51 P446825 | 6430573F11Rik | 319582 NM 176952 288 | 669 | 223 | 477 | ves
A 51 P493771 | 8030462N17Rik | 212163 AK163840 500 | 626 | 500 | 555 No
A 51 P384051 | 8430436N0sRik | 71510 NR 040645 723 | 6090 | 724 | 648 No
A 52 P553589 | 9030617003Rik | 217830 XR 381840 894 | 826 | 869 | 860 No
A 52 P170173 | 9330102E08Rik | 330427 NR 077223 526 | 642 | 546 | 591 No
A 51 209921 | 9330159F19Rik | 212448 NM 001162537 | 556 | 860 | 464 | 792 No
A 51 P423804 | 9530010c24Rik | 109279 AK079182 6.01 485 | 584 | 501 No
A 51 P303791 | 9530076L18 328192 AK035610 712 | 622 | 699 | 619 No
A 52 P62775 | A230057D06Rik | 319893 NR 015533 552 | 427 | 604 | 529 No
A 52 P38117 | As30016L24Rik | 319942 NM 177039 705 | 563 | 655 | s.e68 No
A 52 P620472 | A830082K12Rik | 320174 NR 045195 713 | 613 | 766 | 762 | Yes
A 51 P261931 | A930003A15Rik | 68162 NR 015488 179 | 7.9 193 | 680 | ves
A 52 P672532 | Aamdc 66273 NM 001177946 | 1249 | 1399 | 1238 | 1342 | No
A 51 209401 | Aamde 66273 NM 001177946 | 989 | 1120 | 972 | 1059 | No
A 52 P267505 | Abcash 27404 NM 013851 758 | 630 | 805 | 698 No
A 51 P309338 | Abebll 27413 NM 021022 720 | 648 | 659 | 578 | Yes
A 51 P161342 | Abcbs 74104 NM 023732 867 | 1045 | 860 | 977 No
A 52 P628117 | Abeces 27416 NM 013790 939 | 827 | 965 | 9.0 No
A 52 P292428 | Abhdl3 68904 NM 026868 868 | 943 | 889 | 912 No
A 51 P270083 | Abhd14b 76491 NM 029631 1031 | 934 | 1073 | 1021 No
A 52 P640512 | Ablim3 319713 NM 198649 359 | 949 | 339 | 787 No
A 52 502032 | Abr 109934 NM 198018 899 | 1036 | 936 | 1006 | No
A 52 P348648 | Abra 223513 NM 175456 214 | 883 | 256 | s.6 No
A 51 P384113 | Acad12 338350 NM 178799 1018 | 951 | 1013 | 955 No
A 51 P130757 | Acer 66190 NM 025408 1013 | 949 | 1033 | o9s1 No
A 52 P675395 | Ackr 12778 NM 007722 1204 | 1272 | 1221 | 1243 | wo
A 51 P451574 | Acotl 26897 NM 012006 945 | 874 | 908 | sa41 No
A 51 P206708 | Acox2 93732 NM 053115 7.31 660 | 735 | 64s No
A 51 P444335 | Acpe 66659 NM 019800 760 | 962 | 721 8.41 No
A 51 P356265 | Acrbp 54137 NM 016845 402 | 308 | 365 | 470 | ves
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P496956 | Acsbel 94180 NM 053178 876 | 674 | 848 | 695 No
A 51 P496432 | Acsll 14081 NM 007981 111 | o2ao | nss | oo | N
A 52 P597618 | Acsll 14081 NM 007981 721 827 | 757 | 797 No
A 51 P463452 | Acsll 14081 NM 007981 700 | 814 | 741 7.79 No
A 51 P511560 | Acsi3 74205 NM 001033606 | 10.68 | 1247 | 1075 | 1101 | No
A 52 P78203 | Acsl4 50790 NM 207625 1177 | 1345 | 1163 | 1300 | No
A 51 P268154 | Acsl4 50790 NM 207625 968 | 1099 | 971 | 1074 | No
A 51 P246854 | Actal 11459 NM 009606 126 | 1507 | 1165 | 1426 | No
A 52 239556 | Acta2 11475 NM 007392 753 | 890 | 650 | s21 Yes
A 52 P210078 | Acta2 11475 NM 007392 1194 | 1357 | 1114 | 1202 | ves
A 51 P149469 | Actel 11464 NM 009608 1403 | 1576 | 1353 | 1488 | No
A 51 P241269 | Acte2 11468 NM 009610 1320 | 1428 | 1286 | 1368 | No
A 52 P656699 | Actn3 11474 NM 013456 960 | 1247 | 850 | 1118 | No
A 51 320668 | Actr3b 242894 xM 006535714 | 643 | 584 | 656 | 6.10 No
A 51 2232399 | Acy3 71670 NM 027857 850 | 777 | 789 | 735 No
A 52 P290457 | Adam12 11489 NM 007400 306 | 612 | 348 | 538 | Yes
A 51 P510882 | Adam12 11489 NM 007400 373 | 673 | 460 | 626 No
A 52 P277205 | Adam23 23792 NM 011780 792 | 702 | 854 | 826 No
A 52 P333289 | Adam33 110751 NM 033615 468 | 385 | 445 | 427 No
A 51 P319917 | Adams 11501 NM 007403 907 | 1248 | 1001 | 1325 | Yes
A 52 P213932 | Adamts 11504 NM 009621 1137 | 1030 | 1156 | 1032 | No
A 51 P367780 | Adamts2 77794 NM 029981 435 | 648 | 419 | 620 No
A 51 P295621 | Adamsi3 269959 AK020361 1138 | 1045 | 1123 | 1050 | No
A 51 P213077 | Adamesi3 269959 AK020361 583 | 451 5.71 4.80 No
A 51 P185575 | Adamtsl4 229595 NM 144899 890 | 798 | 979 | 9.5 Yes
A 52 P407280 | Adamtsis 66548 NR 104339 821 746 | 872 | 812 | ves
A 51 P259603 | Adeyaplrl 11517 NM 007407 447 | 971 560 | 1031 No
A 52 P615225 | Adeyaplrl 11517 NM 007407 498 | 622 | a2 | e, No
A 52 P629895 | Adni 11522 NM 007409 8.41 707 | 791 6.71 No
A 51 P428555 | Adni 11522 NM 007409 723 | 617 | 696 | 591 No
A 51 P233797 | Adh7 11529 NM 009626 915 | 834 | 932 | 878 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P661412 | Adoral 11539 NM 001008533 | 219 | 823 | 268 | 760 No
A 52 P172272 | Adoral 11539 NM 001008533 | 6.61 909 | 649 | 850 No
A 52 P419455 | Adora2b 11541 NM 007413 698 | 776 | 792 | 875 No
A 51 P382789 | Adora3 11542 NM 027025 394 | 875 | 325 | 639 | Yes
A 52 P289022 | Adprh 11544 NM 007414 s74 | 650 | 599 | 639 No
A 51 P338615 | Adprh 11544 NM 007414 1057 | 1149 | 1062 | 11020 | No
A 52 P586865 | Afaplll 106877 NM 178928 318 | 744 | 414 | 576 No
A 51 P303739 | Afaplll 106877 NM 178928 3.31 8.51 387 | 673 No
A 51 P197596 | Afapll2 226250 NM 146102 715 | 634 | 777 | 693 Yes
A 51 P183283 | At 14266 NM 008032 583 | 412 | s76 | s0s No
A 51 P388329 | A3 16764 NM 001200814 | 774 | 688 | 714 | 642 No
A 51 P4gel2l | Af 16764 NM 001290814 | 976 | 822 | 946 | 761 No
A 52 P231041 | Agap! 347722 AK083235 1047 | 1184 | 1065 | 1160 | No
A 51 P488121 | Agap2 216439 NM 001033263 | 407 | 603 | 441 5.68 No
A 51 P334444 | Agl 77559 AK036225 1012 | 1098 | 1006 | 1059 | No
A 52 P101221 | Ago2 239528 NM 153178 962 | 1082 | 959 | 977 | Yes
A 51 P180001 | Ago2 239528 NM 153178 1072 | 1178 | 1055 | 1078 | Yes
A 52 P101218 | Ago2 239528 NM 153178 659 | 776 | 667 | 683 Yes
A 51 P166107 | Ago2 239528 NM 153178 13.02 | 1395 | 1301 | 1350 | No
A_51_P425490 | Agpat3 28169 NM 053014 1430 | 1500 | 1448 | 1492 | No
A_52 P523569 | Agpat3 28169 NM 053014 1259 | 1355 | 13.05 | 13.51 No
A 52 P552550 | Agtrap 11610 NM 009642 998 | 938 | 990 | 931 No
A 51 P278675 | Ahnak 66395 NM 009643 727 | 646 | 741 6.70 No
A 51 P235297 | Ahsa2 268390 NM 172391 698 | 701 680 | 7.87 No
A 52 P458000 | A1467606 101602 NM 178901 306 | 700 | 262 | 664 No
A 51 P472829 | Aifil 108897 NM 145144 895 | 1278 | 921 | 1208 | No
A 51 P144052 | Aiml 11630 NM 172393 1090 | 987 | 1066 | 993 No
A 52 P649568 | Aipll 114230 NM 053245 602 | 535 | 517 | 404 No
A 51 P101006 | Aks 68870 NM 001033874 | 636 | 789 | se2 | 725 No
A 51 P179647 | Akapl17b 338351 NM 001081956 | 795 | 727 | 750 | 695 No
A 51 P224362 | Akaps 238161 NM 198111 996 | 1110 | 1002 | 1074 | No
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P237575 Akirinl 68050 NM 023423 12.60 13.52 12.87 13.47 No
A 52 P142208 Akirinl 68050 NM 023423 9.79 10.68 9.94 10.58 No
A 51 P486618 Akrlbl0 67861 AK052576 11.95 12.91 11.91 12.35 No
A 52 P257058 Akrlbl0 67861 AK052576 4.69 5.70 5.11 4.95 No
A 52 P346706 Akrlb3 11677 NM 009658 11.98 13.64 12.14 13.12 No
A 51 P284177 Akrlcl4 105387 NM 134072 9.80 8.68 9.76 9.21 No
A 51 P408044 Akt2 11652 NM 007434 10.09 11.41 10.43 10.88 No
A 52 P2977 Akt2 11652 NM 007434 11.57 12.77 11.66 12.19 No
A 51 P215887 Aldh18al 56454 NM 019698 10.45 9.63 10.59 10.18 No
A 51 P334942 Aldhlal 11668 NM 013467 6.23 7.12 6.40 7.13 No
A 51 P383399 Aldhla7 26358 NM 011921 6.14 7.95 6.49 7.48 No
A 52 P498193 Aldhl112 216188 NM 153543 11.03 10.31 11.42 10.66 No
A 51 P216905 Aldoa 11674 NM 007438 16.10 17.03 16.23 16.58 No
A 52 P98387 Aldoa 11674 NM 007438 16.38 17.48 16.53 17.05 No
A 52 P241612 Aldoart2 79459 NM 001277340 8.65 9.87 8.76 9.16 Yes
A 52 P522023 Alkbhl 211064 NM 001102565 7.14 7.86 7.51 7.82 No
A 51 P447258 Alox12b 11686 NM 009659 8.37 7.72 8.60 8.14 No
A 51 P247249 Alox5 11689 NM 009662 3.52 6.33 3.26 6.65 No
A 51 P118885 Amacr 17117 NM 008537 12.07 14.41 12.20 13.79 No
A 51 P391159 Ang 11727 NM 007447 7.56 6.43 7.12 6.81 No
A 52 P98778 Ang4 219033 NM 177544 6.77 5.91 6.72 6.25 No
A 51 P338443 An§pt14 57875 NM 020581 14.24 12.99 14.49 14.47 Yes
A 51 P269375 Ankl 11733 NM 031158 7.58 11.63 7.19 9.97 Yes
A 52 P562817 Ankl 11733 NM 031158 6.17 11.28 6.04 9.90 Yes
A 52 P655842 Ank1 11733 NM 031158 3.23 7.90 3.30 6.84 No
A 52 P120803 Ankrd] 107765 NM 013468 8.67 12.82 8.37 12.35 No
A 51 P499530 Ankrd10 102334 NM 133971 8.46 10.67 8.83 10.31 No
A 52 P956125 Ankrd12 106585 NM 001025572 4.56 3.20 4.57 4.38 Yes
A 51 P230722 Ankrd12 106585 NM 001025572 10.50 9.84 10.79 10.60 No
A 51 P442206 Ankrd42 73845 NM 028665 9.37 8.72 9.41 8.95 No
A 51 P218402 Ankrd44 329154 AK038343 5.31 6.77 5.49 6.04 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P62037 Anxa2 12306 NM 007585 15.94 15.19 16.23 15.75 No
A 51 P451032 Anxa3 11745 NM 013470 15.01 14.07 14.97 14.59 No
A 51 P368696 | Apafl 11783 NM 001042558 | 6.94 6.32 6.99 6.82 No
A 52 P300981 | Apbblip 54519 NM 019456 4.42 3.74 4.54 4.10 No
A 51 P473576 | Apexl 11792 NM 009687 12.30 13.06 | 1246 | 1293 No
A 51 P209327 Apln 30878 NM 013912 9.64 8.84 9.25 8.91 No
A 51 P359315 Apobec2 11811 NM 009694 2.63 9.23 2.31 7.53 Yes
A 51 P203182 Apobr 171504 NM 138310 7.99 6.54 8.78 7.55 Yes
A 51 P342387 Apoh 11818 NM 013475 7.08 6.31 7.42 7.01 Yes
A 51 P497724 Apol7a 75761 NM 029419 7.74 6.48 7.42 6.53 No
A 51 P239177 Apol7c 108956 NM 175391 6.97 6.10 6.67 5.63 No
A 51 P500215 Apol9b 71898 NM 173743 11.43 10.13 11.24 10.38 No
A 51 P265685 Apoo 68316 NM 026673 12.41 13.18 12.24 12.68 No
A 51 P207601 Aqp5 11830 NM 009701 10.74 9.71 10.49 9.59 No
A 52 P20357 Aqr 11834 NM 009702 10.11 10.78 10.17 10.58 No
A 52 P195018 Arap3 106952 NM 139206 5.65 4.50 4.84 4.27 No
A 52 P482897 Areg 11839 NM 009704 4.36 6.06 4.10 6.94 No
A 52 P147992 Arglul 234023 NM 176849 4.77 5.51 4.66 5.12 No
A 52 P527106 Arhgap12 75415 NM 001039692 10.88 9.75 10.49 9.99 No
A 51 P438165 Arhgap22 239027 NM 153800 11.77 12.85 12.23 13.96 Yes
A 52 P105151 Arhgap39 223666 NM 198420 7.10 8.58 7.58 8.61 No
A 51 P267904 Arhgap42 71544 NM 027823 6.09 5.42 6.38 6.14 No
A 51 P172085 Arhgdig 14570 NM 008113 6.08 9.47 7.24 9.50 No
A 52 P50325 Arhgdig 14570 NM 008113 5.54 8.36 6.16 8.43 No
A 52 P647900 Arhgef2 16800 NM 008487 10.83 11.54 10.99 11.28 No
A 51 P451516 Arhgef25 52666 NM 028027 16.09 15.43 16.00 15.52 No
A 51 P188772 Arhgef28 110596 NM 012026 11.61 10.53 11.52 10.75 No
A 51 P380337 Arhgef3 71704 NM 027871 7.03 7.80 7.28 7.19 Yes
A 52 P290020 Arhgef6 73341 NM 152801 3.40 7.00 2.92 5.41 Yes
A 51 P159565 Arhgef9 236915 NM 001033329 8.48 7.78 8.74 7.99 No
A 51 P485828 Arid3a 13496 NM 007880 9.11 10.48 9.01 10.05 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P482990 Arid5a 214855 NM 145996 5.74 8.69 5.65 7.75 Yes
A 52 P350512 Arid5a 214855 NM 145996 5.62 8.45 5.91 8.03 No
A 52 P669843 Arih2 23807 NM 011790 6.56 7.25 6.91 7.18 No
A 52 P155849 Arl4a 11861 NM 001039515 7.75 8.38 8.05 8.22 No
A 52 P86704 Arl4a 11861 NM 001039515 5.70 6.48 5.73 6.01 No
A 51 P169409 Arl5a 75423 NM 182994 8.85 9.63 8.32 8.73 Yes
A 51 P259902 Arl6ip5 65106 NM 022992 14.56 16.00 14.77 15.82 No
A 52 P38208 Arpp21 74100 NM 033264 2.90 6.58 4.30 4.78 Yes
A 52 P582732 Arpp21 74100 NM 033264 2.50 7.13 2.55 5.68 No
A 52 P188018 Arrdcl 215705 NM 178408 8.70 7.95 8.68 8.28 No
A 51 P383524 Art3 109979 NM 181728 2.56 8.07 2.51 6.32 Yes
A 52 P176405 Arx 11878 NM 007492 2.15 7.68 2.52 6.72 No
A 52 P105509 Asah2 54447 NM 018830 7.80 7.18 8.13 7.91 Yes
A 51 P435239 Asapl 13196 NM 010026 12.08 11.44 12.15 11.64 No
A 51 P502203 Asap3 230837 NM 001008232 8.44 7.77 8.58 8.09 No
A 51 P115715 Asb2 65256 NM 023049 3.13 10.21 1.85 8.98 Yes
A 51 P170827 Asb5 76294 NM 029569 4.88 7.50 4.71 7.50 No
A 51 P247963 Asb9 69299 NM 027027 7.70 6.82 6.58 6.25 Yes
A 52 P672399 Asccl 69090 NM 026937 7.01 6.35 6.81 6.54 No
A 52 P209832 Asicl 11419 NM 009597 8.01 6.98 9.14 8.17 No
A 51 P259975 Aspa 11484 NM 023113 7.71 8.56 7.91 8.58 No
A 52 P625171 Asph 65973 NM 023066 7.08 9.08 6.97 7.75 Yes
A 51 P338713 Assl 11898 M31690 9.53 10.47 9.74 11.09 Yes
A 52 P361165 Assl 11898 M31690 9.71 10.46 9.98 11.17 No
A 51 P269216 Atf5 107503 NM 030693 15.87 14.79 16.04 15.14 No
A 52 P464346 Atf6 226641 NM 001081304 9.42 10.31 9.60 10.16 No
A 51 P129108 Atf6 226641 NM 001081304 9.69 10.65 9.55 10.32 No
A 51 P376789 Athll 212974 NM 145387 10.94 10.34 11.02 10.63 No
A 51 P493012 Atll 73991 NM 178628 5.89 5.00 5.60 5.12 No
A 52 P526396 Atll 73991 NM 178628 7.60 6.80 7.67 7.00 No
A 52 P669510 Atplla 50770 NM 015804 6.43 7.29 7.08 7.81 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P215815 | Atplic 320940 NM 001037863 | 7.20 6.19 7.20 6.91 Yes
A 51 P300817 | Atplal 11928 NM 144900 15.08 1606 | 1534 | 15.63 No
A 52 P515497 Atplal 11928 NM 144900 14.85 15.76 15.21 15.54 No
A 52 P227267 | Atpla2 98660 NM 178405 3.78 6.71 2.91 5.11 No
A 51 P151484 Atplbl 11931 NM 009721 11.53 10.90 12.04 11.70 No
A 52 P572950 Atp1b3 11933 NM 007502 8.53 9.47 8.77 8.96 No
A 51 P520384 Atp1b3 11933 NM 007502 12.60 13.46 12.77 13.28 No
A 51 P520378 Atp1b3 11933 NM 007502 12.08 13.03 12.22 12.53 No
A 52 P686130 Atp2al 11937 NM 007504 1.96 10.59 2.08 8.72 Yes
A 51 P244856 Atp2al 11937 NM 007504 5.53 9.54 5.46 7.85 Yes
A 51 P451075 Atp2a2 11938 NM 009722 9.64 11.11 9.52 10.34 Yes
A 52 P168097 Atp2a2 11938 NM 009722 7.03 7.89 6.95 7.43 No
A 51 P156526 Atp2b3 320707 XM 006528086 2.43 6.12 3.20 4.82 Yes
A 51 P294849 Atp5g3 228033 NM 175015 16.41 17.09 16.50 16.82 No
A 52 P591542 Atp8b2 54667 NM 001081182 12.29 11.53 12.51 12.05 No
A 51 P382524 Atp8b2 54667 NM 001081182 5.90 5.08 5.88 5.42 No
A 51 P118664 Atrx 22589 NM 009530 6.76 6.12 6.67 6.52 No
A 52 P607514 Atxn711 380753 NM 001033436 4.03 4.71 4.05 4.27 No
A 51 P204261 Atxn713 217218 NM 001098836 8.76 7.83 8.57 7.91 No
A 51 P474151 Awat2 245532 NM 177746 3.67 8.54 3.98 7.02 Yes
A 52 P54176 Axin2 12006 NM 015732 2.83 5.73 4.14 6.24 No
A 52 P24631 Azinl 54375 NM 018745 10.15 11.04 10.32 10.63 No
A 52 P628521 B130052P14Rik 105442 AK045264 5.73 6.38 5.38 5.47 Yes
A 51 P424954 B230114P17Rik 402735 AK045415 5.19 3.68 4.99 4.46 No
A 52 P504268 B3galntl 26879 NM 020026 12.12 11.40 12.15 11.68 No
A 51 P167105 B3galt4 54218 NM 019420 7.71 6.98 7.68 7.06 No
A 51 P301435 B3galt5 93961 NM 033149 2.41 7.73 2.87 6.88 No
A 51 P481221 Bace2 56175 NM 019517 5.68 7.28 5.80 6.43 No
A 51 P376934 Bace2 56175 NM 019517 6.10 7.50 6.11 7.18 No
A 52 P38436 Baiap2 108100 NM 001037754 9.37 8.65 9.47 8.98 No
A 52 P290202 Baiap2 108100 NM 001037754 9.77 9.06 9.99 9.53 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P195374 | Baiap2ll 66898 NM 025833 531 9.86 4.71 8.83 Yes
A 52 P138096 | Baiap2ll 66898 NM 025833 2.67 6.41 2.75 5.48 No
A 51 P248819 | Bambi 68010 NM 026505 9.62 8.82 9.59 9.10 No
A 51 P248819 | Bambi 68010 NM 026505 9.61 8.93 9.57 9.17 No
A 51 P248819 | Bambi 68010 NM 026505 9.59 8.91 9.53 9.08 No
A 51 P248819 | Bambi 68010 NM 026505 9.58 8.91 951 9.19 No
A 51 P248819 | Bambi 68010 NM 026505 9.65 9.00 9.66 9.29 No
A 51 P248819 | Bambi 68010 NM 026505 9.62 9.01 9.65 9.25 No
A 51 P248819 | Bambi 68010 NM 026505 9.66 9.05 9.67 9.25 No
A 51 P248819 | Bambi 68010 NM 026505 9.65 9.05 9.70 9.29 No
A 51 P248819 | Bambi 68010 NM 026505 9.64 9.04 9.63 9.27 No
A 52 P26794 | Baspl 70350 NM 027395 8.63 7.96 8.01 7.56 No
A 52 P1061446 | Bazla 217578 NM 013815 7.72 9.43 7.74 8.44 Yes
A 51 P280761 | Bazla 217578 NM 013815 11.12 | 1249 | 1072 ] 11.78 Yes
A 51 P374651 | Bazla 217578 NM 013815 8.13 927 8.25 9.15 No
A 51 P248122 | Bbe3 170770 NM 133234 1225 | 1155 | 1230 ] 11.80 No
A 52 P606638 | Bbipl 100503572 | BC037041 8.16 7.19 7.87 7.64 No
A 52 P674196 | Bbs9 319845 NM 181316 10.51 9.75 1046 | 10.01 No
A 51 P253019 | BC010981 407830 AK171523 1027 | 11.24 9.82 10.88 No
A 51 P253084 | BC022960 237246 XM 006529013 | 7.17 6.07 7.29 6.37 No
A 51 P174407 | BC028528 229600 XM 006501376 | 9.25 8.61 9.25 8.95 No
A 52 P561690 | BC034090 207792 XM 148974 3.63 6.38 2.87 6.19 No
A 51 P164255 | BC051019 57355 NM 001040700 | 238 7.06 2.53 7.16 No
A 51 P173601 | Bcam 57278 NM 020486 3.11 4.70 3.80 3.12 No
A 52 P448266 | Beat2 12036 NM 009737 9.23 8.64 9.44 9.05 No
A 52 P161495 | Bel6 12053 NM 009744 1218 | 1333 | 1231 13.22 No
A 51 P155997 | Bel7a 77045 NM 029850 8.59 10.45 8.20 9.59 Yes
A 52 P629625 | Bend6 320705 AK045534 941 8.71 9.61 8.82 No
A 51 P508781 | Bestl 24115 NM 011913 5.66 8.53 5.32 7.37 No
A 51 P279154 | Bexl 19716 NM 009052 3.32 8.20 2.69 7.33 No
A 51 P323081 | Bhihbo 70237 NM 198161 8.57 9.39 8.27 8.77 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P272553 | Bhlhe40 20893 NM 011498 8.28 9.02 8.40 9.28 No
A 51 P451176 | Bhlhe4l 79362 NM 024469 4.49 6.28 451 5.84 No
A 51 P249627 | Bicd2 76895 NM 029791 1020 | 1147 | 1025 | 11.05 No
A 52 P297398 | Bicd2 76895 NM 029791 1252 | 1359 | 1253 | 13.46 No
A 51 P350513 | Binl 30948 NM 009668 1367 | 1532 | 1384 | 1488 No
A 52 P384956 | Binl 30948 NM 009668 8.51 10.53 8.90 9.99 No
A 51 P104670 | Bopl 12181 NM 013481 1157 | 1269 | 1162 ] 1238 No
A 52 P238846 | Bpntl 23827 NM 011794 9.28 10.27 8.89 9.82 No
A 51 P178575 | Brd3 67382 AF269193 1206 | 1275 | 1198 ] 1228 No
A 51 P421559 | Bspry 192120 NM 138653 4.85 8.68 5.00 7.05 Yes
A 51 P217509 | Bibdil 74007 NM 028709 7.05 8.21 7.69 8.19 No
A 52 P381553 | Bitbd17 72014 NM 028055 3.78 11.96 | 442 10.22 Yes
A 51 P251293 | Bibd3 228662 NM 145534 6.35 5.54 6.39 5.74 No
A 52 P672689 | Bic 12223 NM 007568 5.29 321 6.43 5.18 Yes
A 52 P436258 | Bigl 12226 NM 007569 9.10 9.88 9.44 9.32 No
A 51 P402359 | Bila 208154 NM 001037719 | 239 5.54 2.86 3.25 Yes
A 52 P337126 | Bves 23828 NM 024285 9.86 11.42 9.44 10.78 No
A 52 P269396 | Bysl 53414 NM 016859 9.08 10.10 9.37 9.82 No
A 52 P131836 | Bysl 53414 NM 016859 1192 | 1281 | 1217 ] 12.60 No
A 51 P503993 | Bzrapl 207777 NM 172449 7.21 6.37 6.83 6.54 No
A 52 P174872 | C030015A19Rik | 77418 AK028820 8.04 7.32 8.12 7.93 Yes
A 52 P341733 | C130013HO8Rik | 100327264 | AK081392 434 5.96 4.05 5.59 No
A 52 P371135 | C130050018Rik | 319772 NM 177000 6.14 536 5.66 5.11 No
A 51 P503303 | Clgaltlcl 59048 NM 021550 1200 | 1275 | 1209 | 1261 No
A 51 P466162 | Cigbp 12261 NM 007573 14.00 | 1473 | 1410 | 1467 No
A 52 P385546 | Clql3 227580 NM 153155 537 3.68 5.75 4.57 No
A 52 P588633 | Clqinf3 81799 NM 030888 3.95 8.99 3.36 6.51 Yes
A 51 P425071 | Clqnf3 81799 NM 030888 3.74 7.78 4.60 5.49 Yes
A 52 P584458 | C230091DOSRik | 330544 AK 140886 8.14 8.84 7.93 8.42 No
A 51 P368743 | C630043F03Rik | 68285 NR 027923 6.32 8.17 6.94 7.62 No
A 51 P155550 | C78339 97863 XM 006516985 | 12.11 12.91 12.15 | 12.36 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P1064707 | C79468 97294 CF745569 8.72 9.96 9.05 991 No
A 52 P370225 | C8g 69379 NM 027062 8.18 7.29 821 7.65 No
A 51 P444565 | C€920025E04Rik | 667803 NM 001271005 | 1267 | 11.81 | 1293 | 1258 No
A 51 P200339 | Cachdl 320508 AK046180 947 8.63 9.91 9.52 Yes
A 51 P103541 | Cacnals 12292 NM 001081023 | 6.16 10.46 5.93 8.74 Yes
A 51 P478138 | Cacnbl 12295 NM 031173 9.08 10.32 9.06 961 Yes
A 51 P210286 | Cacngl 12299 NM 007582 2.22 1034 | 420 8.87 No
A 51 P324524 | Calcoco2 76815 NM 001271018 | 5.41 4.65 5.26 4.94 No
A 51 P225186 | Calcrl 54598 NM 018782 1337 | 1268 | 13.02 | 1257 No
A 52 P367760 | Calml4 75600 NM 138304 12690 | 1150 | 1225 ] 1137 No
A 52 P189707 | Camk2a 12322 NM 177407 6.97 9.23 5.95 821 Yes
A 51 P208330 | Camkkl 55984 NM 018883 11.15 | 12.08 | 1158 | 12.15 No
A 51 P314045 | Camsap3 69697 NM 027171 6.84 5.80 6.70 5.92 No
A 51 P141071 | Cand2 67088 NM 025958 7.77 9.93 7.15 8.66 Yes
A 52 P501589 | Cand2 67088 NM 025958 6.52 8.33 6.03 7.26 Yes
A 52 P148069 | Cap2 67252 NM 026056 2.29 7.15 2.83 5.82 No
A 51 P273921 | Capg 12332 NM 007599 1407 | 1334 | 1424 ] 1387 No
A 51 P480013 | Carll 12348 NM 009800 7.59 6.89 7.48 7.22 No
A 51 P153765 | Carl3 71934 NM 024495 13.04 | 1233 | 1314 ] 12.79 No
A 51 P455647 | Car2 12349 NM 009801 4.95 8.29 5.48 7.96 No
A 51 P431329 | Car3 12350 NM 007606 4.50 1094 | 4.00 9.59 Yes
A 52 P310511 | Car6 12353 NM 009802 5.10 3.66 6.48 4.62 Yes
A 51 P174696 | Casq2 12373 NM 009814 371 10.64 3.66 9.14 Yes
A 51 P519295 | Cast 12380 NM 009817 1215 | 1138 | 1225 ] 11.68 No
A 52 P548913 | Cast 12380 NM 009817 8.16 7.32 8.06 7.20 No
A 52 P638903 | Cast 12380 NM 009817 1126 | 1033 | 1128 | 1093 No
A 51 P480290 | Caszl 69743 NM 027195 4.53 9.97 4.26 8.18 Yes
A 52 P306845 | Cavl 12389 NM 007616 13.41 1279 | 1326 | 13.05 No
A 51 P279552 | Cav2 12390 NM 016900 11.17 | 1021 1145 | 11.09 Yes
A 51 P279552 | Cav2 12390 NM 016900 11.02 | 1024 | 1148 | 11.11 Yes
A 51 P279552 | Cav2 12390 NM 016900 1123 | 1023 | 1147 | 11.09 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P279552 | cav2 12390 NM 016900 1121 | 1020 | 1148 | 1 | ves
A 51 P279552 | cav2 12390 NM 016900 1124 | 1023 | 1147 | 104 | ves
A 51 P279552 | cav2 12390 NM 016900 1095 | 1013 | 1138 | 1004 | ves
A 51 P279552 | cav2 12390 NM 016900 1.2 | 1034 | 1140 | o1 | ves
A 51 P279552 | cav2 12390 NM 016900 114 | 1005 | 1134 | 1003 | ves
A 51 P279552 | cav2 12390 NM 016900 115 | 1006 | 1138 | 1093 | Yes
A 51 P279552 | cav2 12390 NM 016900 1123 | 1020 | 1143 | 1096 | Yes
A 51 P255304 | cav3 12391 NM 007617 200 | 854 | 236 | 649 No
A 52 P13802 | Cbfa2e3 12398 NM 009824 232 | 886 | 266 | 734 | Yes
A 51 P380750 | Cbfa2es 12398 NM 009824 224 | 972 | 231 830 | ves
A 51 P238425 | Cbr2 12409 NM 007621 1621 | 1562 | 1556 | 1501 | Yes
A 52 P676573 | Cbxs 12419 NM 007626 1065 | 1153 | 1022 | 1082 | No
A 51 P221428 | cbxe 494448 NM 028763 1280 | 1199 | 1205 | 1250 | No
A 52 P89273 | Cbx8 30951 XM 006533519 | 10.85 | 1023 | 1088 | 1046 | No
A 52 P170945 | Cedel106 232821 NM 146178 7.01 634 | 685 | 632 No
A 51 P317031 | Cede109b 66815 NM 025779 865 | 754 | 872 | 823 No
A 51 P159610 | Cede120 54648 NM 207202 717 | 638 | 736 | 6.96 No
A 51 P430033 | Cedel3 100502861 | NM 028384 521 3.5 | ses | 455 No
A 51 P193395 | Cedel34 76457 NM 172428 973 | 1195 | 950 | 1120 | No
A 51 P135732 | Cedel36 232664 NM 001201378 | 1109 | 1047 | 1117 | 1083 | No
A 52 P623211 | Cedel4l 545428 NM 001025576 | 506 | 957 | 573 | ses Yes
A 51 P132170 | Cedel4 545428 NM 001025576 | 3.55 | 6.1 375 | 576 No
A 52 P347401 | Cedelss 384619 NM 201374 507 | 662 | 573 | 631 No
A 51 P378932 | Cedel59 67119 NM 025977 893 | 824 | 909 | 839 No
A 51 P378934 | Cedel59 67119 NM 025977 989 | 919 | 1004 | 941 No
A 51 P426724 | Cede17 622665 NM 001037916 | 755 | 650 | 776 | 682 No
A 51 P303371 | Cede2s 69216 NM 024462 1467 | 1647 | 1445 | 1562 | ves
A 52 P57686 | Cedc28a 215814 NM 144820 1067 | 1003 | 1056 | 1023 | No
A 51 P174720 | Ceded3 52715 NM 025918 850 | 924 | 865 | 897 No
A 52 P181605 | Cedes0 67501 NM 001289436 | 840 | 760 | 837 | 828 | ves
A 51 P108901 | Cede86 108673 NM 023731 110 | 1235 | o1 | o200 | No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P1171934 | Cedcssa 108686 AK042672 625 | 543 | 595 | s73 No
A 52 P322141 | Cedessb 78317 NM 001081291 | 668 | 805 | 629 | 672 | ves
A 51 P468362 | Cedesse 68339 XM 006516187 | 457 | 1046 | 453 | 960 | ves
A 52 P315988 | Cedesse 68339 XM 006516187 | 224 | 678 | 340 | s.49 No
A 52 P665242 | Cedeoob 66365 NM 025515 11.00 | 1042 | 1090 | 1041 | No
A 52 PI8116 | Cel24 56221 NM 019577 234 | 658 | 220 | 447 No
A 51 P460954 | Ccl6 20305 NM 009139 588 | 503 | 499 | 431 Yes
A 52 514391 | cend2 12444 NM 009829 1342 | 1262 | 1294 | 1247 | o
A 51 238448 | Cend3 12445 NM 007632 1341 | 1436 | 1352 | 1399 | No
A 51 P360165 | Ceng2 12452 NM 007635 1331 | 1260 | 1283 | 1260 | No
A 52 P625745 | Cenl2 56036 NM 207678 627 | 700 | 615 | 642 | Yes
A 51 P520139 | Cepglos 546143 NM 001198789 | 1017 | 941 | 1007 | 977 No
A 51 P189777 | Cemdl 12457 NM 009834 870 | 1002 | 854 | 1000 | No
A 51 P172853 | cdi4 12475 NM 009841 920 | 849 | 959 | 928 | ves
A 51 P333780 | cdies 53599 NM 016898 13.03 | 1451 | 1208 | 1368 | Yes
A 52 P482983 | cdies 53599 NM 016898 1466 | 1601 | 1462 | 1531 | Yes
A 52 220090 | cdies 53599 NM 016898 860 | 1028 | 871 960 | ves
A 51 P517430 | cdldl 12479 NM 007639 1205 | 1128 | 1192 | 1147 | No
A 52 P5454 Cd248 70445 NM 054042 1317 | 1228 | 1320 | 1246 | No
A 52 P244193 | Cd24a 12484 NM 009846 1039 | 908 | 900 | 828 | Yes
A 51 p375138 | cd36 12491 123108 248 | 5.1 199 | 4.4 No
A 51 P317443 | Cd3eap 70333 NM 145822 981 | 1047 | 980 | 1020 | No
A 52 P166435 | caar 16423 NM 010581 162 | 1094 | 1132 | 1005 | No
A 51 P200535 | ca47 16423 NM 010581 1004 | 924 | 982 | 941 No
A 51 P393934 | cas2 12521 NM 007656 1148 | 1477 | 121 | a2 | wo
A 51 P238722 | Cdo3 17064 NM 010740 477 | 611 362 | 500 | ves
A 51 P366542 | cdo7 26364 NM 011925 1221 | 1286 | 1203 | 1305 | No
A 52 P469502 | cda 72269 NM 028176 963 | 857 | 984 | 890 No
A 52 P105765 | Cdca2bpg 240505 NM 001033342 | 449 | 372 | 450 | 431 No
A 52 P340700 | Cdc2sel 57912 NM 172395 1048 | 1117 | 1060 | 1086 | No
A 52 P378372 | Cdcazse 72729 NM 178626 4.61 538 | 479 | s07 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P340013 | Cdc42se2 72729 NM 178626 8.91 9.58 9.04 947 No
A 51 P481930 | Cdnis 12555 NM 007662 5.18 14.03 4.65 13.19 No
A 52 P630905 | Cdhisg 320865 NM 001081299 | 633 5.52 6.69 621 Yes
A 52 P416341 | Cdh23 22295 NM 023370 3.29 5.15 337 521 No
A 52 P371129 | Cdksrl 12569 NM 009871 7.11 11.82 6.84 10.48 Yes
A 51 P236412 | Cdki2 53886 NM 016912 9.75 9.15 9.69 9.17 No
A 51 P363947 | Cdknla 12575 NM 007669 13.08 | 1462 | 1338 ] 1429 No
A 51 P363947 | Cdknla 12575 NM 007669 13.14 | 1463 | 1342 ] 1429 No
A 51 P363947 | Cdknla 12575 NM 007669 1326 | 1472 | 1342 ] 1436 No
A 51 P363947 | Cdknla 12575 NM 007669 1328 | 1473 | 1342 ] 1434 No
A 51 P363947 | Cdknla 12575 NM 007669 1323 | 1460 | 1337 ] 1426 No
A 51 P363947 | Cdknla 12575 NM 007669 1323 | 1460 | 1335 ] 1431 No
A 51 P363947 | Cdknla 12575 NM 007669 1328 | 1460 | 1337 ] 1430 No
A 51 P363947 | Cdknla 12575 NM 007669 13.14 | 1444 | 1339 | 1437 No
A 51 P363947 | Cdknla 12575 NM 007669 1337 | 1451 | 1342 ] 1432 No
A 51 P363947 | Cdknla 12575 NM 007669 13.19 | 1430 | 1332 ] 1427 No
A 51 P144813 | Cdkn2a 12578 NM 009877 9.26 8.36 8.87 8.58 No
A 51 P144813 | Cdkn2a 12578 NM 009877 9.30 8.62 8.95 8.67 No
A 51 P144813 | Cdkn2a 12578 NM 009877 9.30 8.68 9.01 8.76 No
A 52 P498241 | Cdkn2b 12579 NM 007670 1293 | 1217 | 1316 | 1254 No
A 51 P479645 | Cdnf 227526 NM 177647 7.65 7.00 7.81 6.96 No
A 52 P569998 | Cdsn 386463 NM 001008424 | 1076 | 1013 | 1172 | 1112 Yes
A 51 P444447 | Cebpd 12609 NM 007679 1379 | 13.17 | 1393 | 13.85 Yes
A 51 P204845 | Celfl 13046 NM 017368 11.66 | 1299 | 11.13 | 12.04 Yes
A 52 P243542 | Celf2 14007 NM 001110229 | 6.95 9.39 6.24 8.67 Yes
A 51 P182471 | Celf2 14007 NM 001110229 | 1187 | 1365 | 1172 | 13.19 No
A 52 P499551 | Celf2 14007 NM 001110229 | 4.01 6.03 4.20 5.16 No
A 52 P100909 | Celf2 14007 NM 001110229 | 7.98 9.70 8.04 9.37 No
A 51 P125607 | Celfs 319586 NM 176954 6.00 5.33 5.89 5.05 No
A 51 P456114 | Cemip 80982 AKO018112 9.35 10.13 8.20 9.04 Yes
A 52 P31011 Cepl62 382090 NM 199316 947 8.54 9.34 8.98 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P161037 Cepl70 545389 BC054781 10.10 9.33 10.21 9.68 No
A 51 P212271 | Cepal 83922 NM 031998 8.73 9.52 8.67 9.08 No
A 52 P559545 Cercam 99151 NM 207298 5.15 4.14 5.55 4.81 No
A 51 P296528 Cers4 67260 NM 026058 10.64 10.04 10.69 10.20 No
A 52 P309381 Cth 12628 M12660 13.15 12.38 12.68 12.25 No
A 52 P183598 Cthr2 545366 NM 001025575 7.31 6.08 6.69 5.90 No
A 51 P302149 Cfl2 12632 NM 007688 10.40 11.37 9.03 10.22 Yes
A 51 P254234 Chchd4 72170 NM 133928 9.82 11.23 9.93 10.89 No
A 52 P476902 Chd6 71389 NM 173368 5.23 4.44 5.04 4.63 No
A 52 P84315 Chd7 320790 NM 001277149 6.95 11.18 6.51 9.88 Yes
A 51 P507307 Chd7 320790 NM 001277149 2.61 5.92 1.85 4.64 Yes
A 52 P70035 Chd9 109151 NM 177224 5.70 5.02 5.65 5.20 No
A 51 P362066 Chill 12654 NM 007695 2.49 5.50 4.10 5.44 No
A 51 P142923 Chka 12660 BC056758 7.69 8.60 7.88 9.12 No
A 51 P335758 Chnl 108699 NM 029716 3.36 6.08 4.20 5.86 No
A 52 P118310 Chnl 108699 NM 029716 5.95 7.89 5.73 7.52 No
A 51 P505571 ChrdI2 69121 NM 133709 2.17 8.14 2.64 6.98 Yes
A 52 P189725 Chrnal 11435 NM 007389 2.64 11.63 2.69 10.03 Yes
A 52 P533707 Chrnal 11435 NM 007389 3.21 13.97 3.28 12.51 Yes
A 52 P213550 Chrna$ 110835 NM 176844 6.66 5.37 7.03 5.90 No
A 51 P475342 Chrnbl 11443 NM 009601 5.06 10.00 5.07 9.33 No
A 51 P450929 Chrnd 11447 NM 021600 6.34 10.38 5.94 9.24 No
A 51 P288009 Chrng 11449 NM 009604 2.91 15.03 2.49 13.73 Yes
A 51 P288010 Chrng 11449 NM 009604 4.11 9.81 3.50 8.49 No
A 51 P464023 Chst12 59031 NM 021528 11.81 11.05 12.07 11.54 No
A 52 P176409 Chst12 59031 NM 021528 12.32 11.51 12.47 11.82 No
A 51 P465128 Chst15 77590 NM 029935 7.00 8.40 6.95 7.65 Yes
A 51 P277006 Chst8 68947 NM 175140 4.59 8.68 4.99 6.04 Yes
A 52 P512365 Cideb 12684 NM 009894 4.21 3.01 4.15 3.42 No
A 51 P512969 Cilp2 68709 NM 026818 4.84 7.50 4.53 6.05 Yes
A 51 P138152 Cisdl 52637 NM 134007 13.88 14.48 13.97 14.29 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P425772 Ckb 12709 NM 021273 10.44 12.78 9.76 11.54 Yes
A 52 P385606 Ckb 12709 NM 021273 8.62 11.03 7.91 9.78 No
A 51 P380807 Ckm 12715 NM 007710 3.39 10.20 2.86 8.65 No
A 52 P151974 Clen5 12728 XM 006527563 11.20 13.13 11.05 12.96 No
A 51 P506236 Clen5 12728 XM 006527563 7.08 9.08 6.71 8.66 No
A 51 P171332 Cldn19 242653 NM 001038590 7.40 5.42 7.04 5.76 No
A 52 P23661 Cldnl19 242653 NM 001038590 6.84 5.33 6.94 5.64 No
A 51 P354272 Cluh 74148 NM 001081158 11.84 13.53 12.19 13.02 No
A 52 P156452 Cmah 12763 NM 007717 3.75 6.30 3.52 5.89 No
A 51 P438924 Cmtm5 67272 NM 026066 3.54 5.86 5.64 5.07 No
A 52 P375931 Cmtr2 234728 NM 146215 6.65 7.71 7.22 7.57 No
A 52 P74653 Cnnm3 94218 NM 001039551 7.14 8.00 7.60 7.56 No
A 52 P436464 Cnot6l 231464 NM 144910 10.72 12.61 10.70 11.96 Yes
A 51 P208031 Cnot6l 231464 NM 144910 7.25 9.04 7.22 8.37 No
A 51 P403378 Cnrl 12801 NM 007726 5.13 8.91 5.42 7.19 Yes
A 52 P196138 Cntrl 26920 NM 001290635 7.44 6.64 7.02 6.72 No
A 52 P451485 Cobl 12808 NM 172496 4.86 6.63 5.04 5.85 Yes
A 51 P358344 Coll7al 12821 NM 007732 7.55 6.68 7.41 6.91 No
A 51 P435380 Col26al 140709 NM 024474 5.30 10.17 4.83 9.77 No
A 52 P216436 Col2al 12824 NM 031163 13.03 12.14 13.25 12.29 No
A 51 P409010 Comp 12845 NM 016685 7.38 6.17 6.93 6.21 No
A 51 P255765 Coql0b 67876 NM 001039710 8.86 9.47 8.79 9.08 No
A 52 P366525 Coql0b 67876 NM 001039710 9.79 10.41 9.78 10.37 No
A 51 P300277 Corola 12721 NM 009898 6.70 5.94 6.66 6.32 No
A 52 P538995 Coro2b 235431 NM 175484 6.91 8.44 6.99 8.03 No
A 51 P509997 Cox6a2 12862 NM 009943 8.41 10.30 8.98 9.05 Yes
A 52 P423814 Cox8b 12869 NM 007751 2.50 11.23 2.61 9.61 Yes
A 52 P161237 Cpal 109697 NM 025350 9.08 10.59 8.05 9.19 Yes
A 52 P158376 Cpa4 71791 NM 027926 4.50 7.19 4.25 6.76 No
A 52 P462296 Cpebl 12877 NM 007755 7.73 7.14 8.34 8.04 No
A 52 P535212 Cpeb3 208922 NM 198300 7.65 9.35 7.77 8.46 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P261059 | Cpne2 234577 NM 153507 10.65 | 1000 | 1024 991 No
A 51 P427563 | Cpne8 66871 NM 025815 9.89 9.10 10.17 9.62 No
A 52 P383653 | Cpne8 66871 NM 025815 8.69 7.60 8.86 8.09 No
A 51 P521283 | Crabp2 12904 NM 007759 6.40 8.61 6.07 7.70 Yes
A 51 P242265 | Cradd 12905 NM 009950 1089 | 1030 | 1051 | 1027 No
A 52 P343856 | Creb3l2 208647 XM 006505824 | 10.41 9.49 10.18 9.73 No
A 51 P500643 | Creb3l2 208647 XM 006505824 | 1325 | 1254 | 1312 | 1268 No
A 51 P497882 | Creb3l4 78284 NM 030080 748 6.64 741 7.03 No
A 51 P499979 | Crebl2 232430 BF535186 7.10 6.16 7.35 6.90 No
A 51 P496640 | Criml 50766 NM 015800 9.98 8.88 10.16 9.25 No
A 52 P46447 | Criml 50766 NM 015800 1203 | 1105 | 1197 | 11.13 No
A 51 P314397 | Crip2 68337 NM 024223 1336 | 1464 | 1319 | 13.92 Yes
A 52 P106482 | Cryab 12955 NM 009964 1266 | 1408 | 1255 | 13.23 Yes
A 51 P504423 | Cryab 12955 NM 009964 9.71 10.65 9.56 10.27 No
A 51 P183561 | Csdc2 105859 NM 145473 5.16 6.05 5.94 5.69 No
A 51 P248705 | Csell 110750 NM 023565 1125 | 1192 | 1122 ] 1165 No
A 51 P341465 | Csf2ra 12982 NM 009970 6.20 5.43 5.76 531 No
A 52 P199446 | Csmd3 239420 NM 001081391 6.13 5.54 6.91 6.37 Yes
A 52 P278064 | Cspgd 121021 NM_ 139001 1326 | 1232 | 1350 | 1247 No
A 51 P160824 | Cspgd 121021 NM_ 139001 1237 | 1159 | 1261 11.63 No
A 52 P437662 | Cspgs 29873 NM 013884 4.90 6.77 4.89 6.26 No
A 52 P604629 | Csmpl 215418 NM 153287 8.61 9.41 8.55 9.46 No
A 51 P466448 | Csmp2 207785 NM 153407 6.72 7.36 6.42 7.03 No
A 51 P300337 | Csrp2 13008 NM 007792 1717 | 1613 | 17.08 | 1643 No
A 51 P133684 | Csmp3 13009 NM 013808 2.86 7.05 2.72 6.33 No
A 51 P284426 | Cstad 78617 NM 030137 10.64 9.61 10.46 9.72 No
A 52 P235442 | cif 269037 NM 201354 9.18 9.85 9.33 9.72 No
A 51 P335849 | Ctnbipl 67087 NM 023465 1282 | 1223 | 1283 | 1245 No
A 51 P398887 | Ctns 83429 NM 031251 1198 | 1138 | 1137 | 11.09 No
A 51 P485542 | Cips2 55936 NM 018737 1394 | 1329 | 1386 | 13.52 No
A 52 P264924 | Cisw 13041 NM 009985 4381 6.22 4.19 6.57 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P106779 | Ctmbp2 30785 NM 080285 6.79 5.49 7.25 6.37 No
A 51 P115953 | Ctxn3 629147 NM 001134697 | 3.14 7.60 3.23 6.15 Yes
A 51 P379409 | Cuedcl 103841 NM 198013 10.00 9.32 9.98 9.62 No
A 51 P378789 | Cxcll3 55985 NM 018866 3.10 7.24 2.58 7.31 No
A 52 P585124 | Cxcr4 12767 NM 009911 2.59 8.19 3.44 7.46 No
A 52 P565353 | Cxcr4 12767 NM 009911 2.65 6.05 2.89 5.52 No
A 51 P311434 | Cybsa 109672 NM 025797 1368 | 1292 | 1377 ] 13.19 No
A 51 P295610 | Cycl 66445 NM 025567 13.04 | 1416 | 1315 ] 13.85 No
A 51 P261671 | Cycs 13063 NM 007808 1150 | 1275 | 1127 ] 1228 No
A 52 P82247 | Cycs 13063 NM 007808 1217 | 1336 | 1193 ]| 12.92 No
A 51 P329291 | Cygb 114886 NM 030206 6.08 7.07 5.80 6.63 No
A 52 P134083 | Cyhrl 54151 NM 001276321 | 1200 | 1134 | 1187 | 1155 No
A 51 P516097 | Cyld 74256 NM 173369 1022 | 1137 | 10.11 11.13 No
A 51 P300001 | Cyld 74256 NM 173369 8.14 8.98 8.13 8.81 No
A 51 P501844 | Cyp26bl 232174 NM 175475 1223 | 1104 | 1287 | 1141 No
A 51 P352763 | Cyp2b19 13090 NM 007814 6.72 6.09 6.87 6.69 No
A 52 P231292 | Cyp2ij6 13110 NM 010008 7.48 6.78 7.36 6.87 No
A 51 P210603 | Cyp4fl3 170716 NM 130882 10.07 9.32 10.10 9.72 No
A 52 Pl64161 | Cyp5l 13121 NM 020010 1028 | 11.02 | 1041 10.54 No
A 52 P350111 | Cythl 19157 NM 011180 8.99 10.05 8.82 9.17 Yes
A 51 P314701 | Cythl 19157 NM 011180 3.62 5.11 425 4.52 No
A 52 P102722 | D030025P21Rik | 100303738 | NR 028577 561 6.44 6.19 6.68 No
A 52 P329164 | D130020L05Rik | 319760 NR 038050 7.68 6.96 7.96 7.47 No
A 51 P215143 | D430006K04 328861 AK084893 7.26 6.50 7.31 6.37 No
A 52 P97699 | D430019HI6Rik | 268595 NM 001252508 | 2.75 6.90 2.35 5.30 Yes
A 52 P619911 | Dact2 240025 NM 172826 8.26 6.87 7.14 5.53 No
A 51 P126198 | Dapk2 13143 NM 010019 5.24 1009 | 488 10.31 No
A 51 P244824 | Dappl 26377 NM 011932 8.29 7.62 8.62 8.22 Yes
A 51 P359919 | Dars 226414 NM 177445 1.2 | 1177 | 1122 | 1162 No
A 51 P446232 | Dbnl 56320 NM 019813 9.77 11.16 9.48 10.17 Yes
A 51 P497280 | Dbnddl 72185 NM 028146 6.98 12.25 7.10 11.22 Yes

236




Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P484289 | Dbnddl 72185 NM 028146 3.80 7.00 4.73 5.89 No
A 51 P170641 | Dcaf4 73828 NM 030246 1067 | 1009 | 1079 | 1040 No
A 51 P370561 | Dcakd 68087 NM 026551 1070 | 1188 | 1066 | 11.57 No
A 52 P3825 Ddb2 107986 NM 028119 7.77 6.99 7.79 7.31 No
A 52 P470150 | Ddc 13195 NM 016672 5.29 9.91 4.40 8.58 Yes
A 51 P126702 | Ddit4l 73284 NM 030143 10.09 9.33 10.33 9.71 No
A 51 P161582 | Ddrl 12305 L57509 1337 | 1420 | 1332 ] 13.83 No
A 52 P424037 | Ddx21 56200 NM 019553 7.99 9.23 8.59 931 No
A 52 P372032 | Ddx21 56200 NM 019553 1068 | 11.63 | 1066 | 11.48 No
A 52 P279143 | Ddx21 56200 NM 019553 8.20 9.25 8.21 8.57 No
A 52 P262801 | Ddx26b 236790 NM 172779 4.12 2.82 5.09 491 Yes
A 51 P337662 | Ddx26b 236790 NM 172779 8.94 8.33 8.98 8.92 No
A 51 P394154 | Ddx51 69663 NM 027156 1049 | 1198 | 1057 | 1135 Yes
A 51 P357996 | Defb3 27358 NM 013756 7.01 631 6.61 6.34 No
A 52 P350950 | Dennd2c 329727 NM 177857 7.57 6.84 7.52 7.12 No
A 51 P445841 | Deptor 97998 NM 145470 7.63 9.01 7.68 8.48 No
A 52 P661503 | Deptor 97998 NM 145470 9.58 10.87 9.61 10.53 No
A 51 P335969 | Des 13346 NM 010043 3.36 9.69 3.04 7.63 Yes
A 51 P335969 | Des 13346 NM 010043 3.34 9.56 3.23 7.57 Yes
A 51 P335969 | Des 13346 NM 010043 3.65 9.67 3.06 7.69 Yes
A 51 P335969 | Des 13346 NM 010043 3.29 9.57 3.07 7.63 Yes
A 51 P335969 | Des 13346 NM 010043 3.30 9.58 3.02 7.64 Yes
A 51 P335969 | Des 13346 NM 010043 3.61 9.62 3.20 7.70 Yes
A 51 P335969 | Des 13346 NM 010043 3.42 9.52 3.09 7.62 Yes
A 51 P335969 | Des 13346 NM 010043 3.65 9.61 3.58 7.71 Yes
A 51 P335969 | Des 13346 NM 010043 3.34 9.60 2.86 7.73 Yes
A 51 P335969 | Des 13346 NM 010043 3.56 9.47 2.89 7.74 Yes
A 52 P582858 | Dgkd 227333 NM 177646 1147 | 1227 | 1143 | 11.99 No
A 51 P136411 | Dgki 320127 NM 001081206 | 6.45 5.55 6.43 4.95 No
A 51 P505156 | Dgkz 104418 NM 138306 8.90 9.78 8.90 9.60 No
A 51 P290986 | Dher7 13360 NM 007856 1193 | 1268 | 1206 | 12.08 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P535946 | Dher7 13360 NM 007856 7.62 8.40 7.83 7.84 No
A 51 P312437 | Dhrs7 66375 NM 025522 1328 | 1256 | 1334 | 12.90 No
A 52 P290926 | Dhrs7c 68460 NM 001013013 | 2.92 8.78 3.02 6.60 Yes
A 51 P188993 | Dhrs7c 68460 NM 001013013 | 2.17 7.99 247 6.26 No
A 52 P572476 | Dhrs9 241452 AK089247 7.92 6.76 7.39 6.47 No
A 51 P285997 | Dhx32 101437 NM 133941 1143 | 1228 | 1161 12.27 No
A 52 P286342 | Dhx33 216877 NM 178367 6.09 6.87 6.49 6.79 No
A 51 P474188 | Dhx57 106794 NM 198942 1174 | 1111 | 1168 ] 1128 No
A 52 P223809 | Dhx58 80861 NM 030150 7.18 6.28 7.02 6.35 No
A 52 P242251 | Diexf 215193 NM 145415 7.74 9.03 7.99 8.82 No
A 51 P208603 | Dio2 13371 NM 010050 3.20 5.70 3.17 6.10 No
A 51 P468876 | Dixdcl 330938 BC024834 10.46 9.69 10.70 | 10.07 No
A 52 P406828 | Dkcl 245474 NM 001030307 | 831 9.16 8.42 9.00 No
A 52 P374642 | Dlat 235339 NM 145614 1083 | 1151 | 11.19 ] 1150 No
A 52 P600038 | Digap4 228836 NM 146128 9.76 10.58 9.61 10.09 No
A 51 P306017 | DIl 13388 NM 007865 4.69 1066 | 431 9.73 Yes
A 51 P306017 | DIl 13388 NM 007865 4.94 10.67 4.15 9.78 Yes
A 51 P306017 | DIl 13388 NM 007865 5.01 1070 | 417 9.87 Yes
A 51 P306017 | DIl 13388 NM 007865 4.70 10.75 4.38 9.93 Yes
A 51 P306017 | DIl 13388 NM 007865 5.01 10.73 434 9.93 Yes
A 51 P306017 | DIl 13388 NM 007865 527 10.73 427 9.94 Yes
A 51 P306017 | DIl 13388 NM 007865 4.61 1056 | 4.13 9.79 Yes
A 51 P306017 | DIl 13388 NM 007865 4.84 10.58 4.19 981 Yes
A 51 P306017 | DIl 13388 NM 007865 4.63 10.57 448 9.84 Yes
A 51 P306017 | DIl 13388 NM 007865 5.18 1054 | 436 9.96 No
A 51 P264769 | Dmpl 13406 NM 016779 4.80 7.02 5.39 8.35 Yes
A 51 P407213 | Dmpk 13400 NM 032418 5.64 7.94 5.86 7.64 No
A 52 P643375 | Dmpk 13400 NM 032418 1004 | 1252 | 1022 | 1234 No
A 52 P157673 | Dmpk 13400 NM 032418 6.63 7.78 6.59 7.59 No
A 52 P512274 | Dnah2 327954 NM 001081330 | 537 4.63 4.50 3.77 No
A 52 P592230 | Dnaja4 58233 NM 021422 9.25 8.42 8.92 8.24 No
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Table A2.2 List of genes

significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P304264 | Dnajbs 56323 NM 019874 5.88 7.14 5.48 6.45 No
A 52 P348704 | Dnajbs 56323 NM 019874 6.33 8.39 6.20 7.83 No
A 51 P227112 | Dnajbs 56323 NM 019874 6.30 7.95 6.07 7.19 No
A 51 P398235 | Dnajcll 230935 NM 172704 9.22 9.85 9.32 9.64 No
A 51 P449956 | Dnajc7 56354 NM 019795 1214 | 1276 | 12,02 | 1249 No
A 51 P219868 | Dnml 13429 NM 010065 10.59 9.30 1126 | 10.75 No
A 51 P173735 | Dockl1 75974 NM 001009947 | 11.02 | 11.78 | 1106 | 11.78 No
A 52 P578790 | Dok3 27261 NM 013739 391 6.54 3.93 5.25 Yes
A 51 P155458 | Dok7 231134 XM 006503901 | 4.82 14.18 4.64 13.17 Yes
A 51 P322941 | Dok7 231134 XM 006503901 2.66 9.16 3.18 8.28 Yes
A 51 P227345 | Dpepl 13479 NM 007876 6.95 8.96 6.72 7.79 No
A 52 P591166 | Dpysl2 12934 NM 009955 1434 | 1332 | 1399 | 13.64 No
A 52 P92161 Drp2 13497 NM 010078 348 741 3.68 6.72 No
A 51 P189943 | Dscam 13508 NM 031174 3.02 7.68 3.13 4.83 Yes
A 52 P39056 | Dsel 319901 NM 001081316 | 556 4.63 5.52 4.99 No
A 52 P660693 | Dsel 319901 NM 001081316 | 1188 | 1124 | 1185 | 1156 No
A 52 P572765 | Dina 13527 NM 207650 3.70 7.49 3.69 6.61 Yes
A 51 P184300 | Dtna 13527 NM 207650 5.00 7.11 5.46 6.64 No
A 52 P108607 | Dtna 13527 NM 207650 7.33 8.19 7.62 8.42 No
A 52 P558259 | Dtna 13527 NM 207650 8.49 9.28 8.55 9.53 No
A 52 P523422 | Db 13528 NM 007886 9.80 9.17 9.99 9.70 No
A 51 P475138 | DuoxI 99439 NM 001099297 | 5.75 5.04 5.62 5.25 No
A 51 P475138 | DuoxI 99439 NM 001099297 | 5.65 5.04 5.43 5.46 No
A 52 P534361 | Duoxal 213696 NM 145395 7.71 11.36 6.38 10.58 No
A 51 P384243 | Duspl3 27389 NM 001007268 | 2.75 6.44 2.67 5.95 No
A 52 P399934 | Dusp2 13537 NM 010090 8.18 10.34 8.03 9.92 No
A 51 P235088 | Dusp27 240892 NM 001033344 | 6.42 10.35 533 9.36 No
A 52 P486175 | Dusp27 240892 NM 001033344 | 5.8 9.60 4.44 8.62 No
A 51 P347333 | Dusp4 319520 AK012530 7.92 10.34 7.98 9.37 Yes
A 51 P518051 | Dusp4 319520 AK012530 528 8.04 527 6.82 No
A 51 P114314 | Dusp8 18218 NM 008748 8.84 8.16 8.82 8.38 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD

A 51 P188046 | Dynclil 13426 NM 010063 1081 | 1300 | 1072 | 1242 No
A 51 P227962 | Dynlrb2 75465 NM 029297 5.38 4.72 5.15 4.63 No
A 51 P519108 | Dzankl 241688 NM 172859 8.26 745 7.88 7.24 No
A 51 P105822 | E230025N22Rik | 240216 NM 172831 6.34 5.65 6.22 591 No
A 51 P368009 | E22 242705 NM 177733 8.39 12.54 745 11.64 No
A 51 P157524 | E2f4 104394 NM 148952 8.34 9.29 8.84 961 No
A 51 P431531 | E2f8 108961 NM 001013368 | 8.38 9.11 7.93 8.54 No
A 52 P672722 | E430018123Rik | 101604 BC010442 7.57 6.90 7.62 7.30 No
A 51 P386562 | Ebf2 13592 NM 010095 6.47 5.64 6.11 5.29 No
A 52 P271572 | Ece2 107522 NM 139293 8.43 7.67 8.78 8.28 No
A 51 P505472 | Ece2 107522 NM 139293 7.95 7.04 8.04 7.51 No
A 51 P477414 | Echdc2 52430 NM 026728 1297 | 1225 | 1288 | 1245 No
A 51 P405397 | Ecml 13601 NM 007899 1510 | 1445 | 1569 | 15.11 Yes
A 51 P115005 | Ednl 13614 NM 010104 8.18 7.24 7.83 7.38 No
A 51 P317191 | Eepdl 67484 NM 026189 548 7.46 4.67 6.41 No
A 51 P160544 | Efemp2 58859 NM 021474 1475 | 1416 | 1478 | 1436 No
A 52 P429308 | Efhd2 27984 NM 025994 1202 | 1329 | 1205 | 12.83 No
A 51 P266683 | Efnal 13636 NM 010107 8.63 7.50 8.76 8.23 Yes
A 51 P380970 | Efab2 13642 NM 010111 8.12 6.59 7.70 6.73 No
A 52 P340073 | Efab2 13642 NM 010111 1286 | 11.88 | 1279 | 11.94 No
A 52 P586851 | Efs 13644 NM 010112 5.74 6.82 5.17 5.85 Yes
A 51 P412914 | Efs 13644 NM 010112 6.39 7.28 5.89 6.49 Yes
A 52 P38627 | Egf 13645 NM 010113 3.85 5.94 442 5.82 No
A 52 P38627 | Egf 13645 NM 010113 3.46 547 441 5.63 No
A 52 P38627 | Egf 13645 NM 010113 3.81 5.67 5.30 5.75 No
A 52 P38627 | Egf 13645 NM 010113 3.86 571 5.50 5.78 No
A 52 P38627 | Egf 13645 NM 010113 3.62 545 423 5.64 No
A 52 P38627 | Egf 13645 NM 010113 3.73 5.52 4.67 5.76 No
A 52 P38627 | Egf 13645 NM 010113 3.94 5.73 438 573 No
A 52 P38627 | Egf 13645 NM 010113 3.64 543 4.88 5.53 No
A 52 P38627 | Egf 13645 NM 010113 4.20 5.62 4.64 571 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P56471 Egfr 13649 NM 207655 9.11 8.45 9.12 8.47 No
A 52 P440836 | Egr3 13655 NM 001289925 | 6.00 7.96 6.52 8.32 No
A 51 P222475 | Ehbplll 114601 NM 053252 1242 | 1327 | 1247 | 13.07 No
A 51 P455807 | Ehd4 98878 NM 133838 1366 | 1448 | 1364 | 14.20 No
A 52 P190921 | Eif2akl 15467 AK032508 8.68 9.48 8.57 8.97 No
A 51 P385773 | Eif2akl 15467 AK032508 9.55 10.21 9.58 9.88 No
A 51 P253642 | Eif2ak3 13666 AK041698 9.20 8.55 9.47 8.97 No
A 51 P211341 | Eif3j1 78655 NM 144545 1130 | 1190 | 1130 | 11.73 No
A 51 P266168 | Eif4e2 26987 XM 006529670 | 13.17 | 13.80 | 1337 | 13.72 No
A 52 P48155 | Eifsa 276770 NM 181582 1225 | 13.06 | 1259 | 1277 No
A 51 P211923 | Eif5a2 208691 NM 177586 7.74 7.14 7.92 7.57 No
A 52 P429534 | Elavll 15568 NM 010485 8.65 9.63 8.37 9.01 Yes
A 52 P613688 | Elmol 140580 NM 198093 4.63 6.84 4.98 6.30 No
A 51 P398673 | Elmsanl 238317 NM 001163502 | 8.85 9.67 8.74 9.08 Yes
A 52 P354682 | Elovl7 74559 NM 029001 10.74 9.44 1120 | 10.40 Yes
A 51 P382849 | Emb 13723 NM 010330 1206 | 1124 | 11.89 | 1137 No
A 52 P10622 | Emb 13723 NM 010330 9.23 8.25 9.30 8.74 No
A 52 P527800 | Emilin2 246707 NM 145158 1343 | 12.83 | 1408 | 13.81 Yes
A 51 P203062 | Enah 13800 NM 010135 1078 | 11.89 | 1055 ] 11.20 Yes
A 52 P748882 | Eno2 13807 NM 013509 7.82 7.18 7.89 7.70 No
A 51 P328539 | Eno3 13808 NM 007933 1069 | 1451 | 1007 | 13.95 No
A 51 P112932 | Entpd2 12496 NM 009849 3.76 2.19 4.49 3.29 No
A 52 P674382 | Epb4.113 13823 AK086340 4.06 6.15 4.38 5.60 No
A 52 P286098 | Epb4.114b 54357 NM 019427 1264 | 1140 | 1263 | 11.94 No
A 52 P180518 | Epb4.115 226352 NM 145506 5.68 6.69 6.03 6.57 No
A 51 P280404 | Epdrl 105298 NM 134065 10.41 9.55 1127 | 10.77 Yes
A 52 P577388 | Epdrl 105298 NM 134065 1386 | 1290 | 1443 | 14.00 No
A 52 P504787 | Epha7 13841 NM 001122889 | 9.78 9.07 9.88 9.14 No
A 52 P45596 | Ephb4 13846 125761 6.25 561 6.60 5.93 No
A 52 P542612 | Ephb4 13846 125761 10.41 9.69 10.31 9.90 No
A 51 P309850 | Ephb6 13848 NM 007680 9.30 8.19 9.35 8.56 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P508289 | Ephxl 13849 NM 010145 1423 | 1358 | 1428 | 1379 | No
A 51 P188111 | Eps8 13860 NM 007945 808 | 704 | 895 | 863 Yes
A 51 P188114 | Eps8 13860 NM 007945 816 | 727 | 904 | 867 | ves
A 52 P37757 | Epssll 67425 NM 026146 595 | s10 | sea | 4m No
A 51 P225484 | Epyc 13516 NM 007884 768 | 610 | 630 | 507 | ves
A 52 303274 | Epye 13516 NM 007884 902 | 757 | 7690 | 688 | Yes
A 52 P432949 | Erbb3 13867 BC049279 548 | 1130 | s78 | 982 | Yes
A 52 P39765 | Ercl 111173 NM 178085 1200 | 1137 | 119 | 1132 | N
A 52 P598912 | Ercl 111173 NM 178085 827 | 767 | 797 | 718 No
A 52 P471227 | Erccs 71991 NM 028042 493 | 574 | 525 | sa40 No
A 51 P391716 | Ermap 27028 NM 013848 266 | 728 | 307 | 531 Yes
A 52 P237077 | Estl 13982 NM 007956 200 | 520 | 373 | 47 No
A 52 P237077 | Estl 13982 NM 007956 237 | 525 | 303 | s3s No
A 52 P237077 | Estl 13982 NM 007956 2.61 530 | 3.5 | 497 No
A 52 P237077 | Estl 13982 NM 007956 259 | 524 | 354 | 464 No
A 52 P237077 | Estl 13982 NM 007956 279 | s42 | 350 | 494 No
A 51 P238183 | Etnk2 214253 AK031665 504 | 421 507 | 395 No
A 52 P194250 | Etst 23871 NM 011808 927 | 847 | 892 | 863 No
A 52 P514488 | Exoc3l 277978 NM 177788 3.91 650 | 405 | 578 No
A 52 P631499 | Exoc6 107371 XM 006526591 | 9.02 | 1010 | ss88 | 9.3 No
A 51 P416243 | Exosco 50911 NM 019393 1041 | 1165 | 1004 | 1123 | No
A 51 P480311 | F2 14061 NM 010168 2.51 664 | 272 | 550 No
A 52 P811856 | F420014N23Rik | 100038591 | NR 045715 788 | 7.1 784 | 7.6 No
A 52 P226348 | F730043M19Rik | 320046 AK089514 580 | 639 | 637 | 695 No
A 51 P386660 | Faah 14073 NM 010173 744 | 634 | 764 | 662 No
A 52 P487615 | Fam105a 223433 NM 198301 538 | 454 | 614 | 549 No
A 52 P87900 | Fam107a 268709 NM 183187 658 | 556 | 786 | 634 No
A 51 P303180 | Famll14al 68303 NM 026667 1196 | 1128 | 1237 | 1184 | No
A 52 P742248 | Fam117b 72750 NM 001037725 | 1215 | 1153 | 1iss | 1131 No
A 51 P425824 | Fami132a 67389 NM 026125 883 | 805 | 884 | 849 No
A 52 P110002 | Fam136a 66488 NM 025591 929 | 1000 | 945 | 979 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P356343 Fam13a 58909 NM 153574 5.57 9.56 5.23 7.84 Yes
A 51 P329949 Faml3a 58909 NM 153574 6.35 10.22 6.06 8.81 Yes
A 52 P539343 Fam154b 330577 AKO007315 6.72 5.83 6.91 5.96 No
A 52 P235954 Fam160bl 226252 NM 145505 7.90 7.17 7.82 7.33 No
A 51 P118246 Faml6la 73873 NM 028672 10.46 9.65 10.37 9.71 No
A 52 P470116 Fam161b 217705 NM 172581 6.99 6.15 6.22 5.76 No
A 51 P455620 Fam167a 219148 NM 177628 2.27 6.39 3.80 6.48 No
A 52 P501077 Fam171a2 217219 NM 199200 13.90 14.68 13.73 14.31 No
A 52 P9289 Faml72a 68675 NM 001163420 6.43 5.75 6.36 5.90 No
A 52 P75808 Faml77a 73385 AK052876 6.22 5.45 6.33 5.90 No
A 52 P426870 Fam178a 226151 NM 001081225 9.46 10.76 9.56 10.57 No
A 52 P123843 Fam178a 226151 NM 001081225 6.88 9.06 6.76 8.50 No
A 51 P207706 Fam180a 208164 NM 173375 4.40 2.53 5.16 3.90 No
A 51 P106527 Fam195a 68241 NM 026633 9.73 10.96 9.96 10.78 No
A 51 P205326 Fam198a 245050 NM 177743 5.13 3.70 5.20 4.38 No
A 51 P317620 Fam19a2 268354 NM 182807 3.15 5.31 3.81 4.64 No
A 51 P424878 Fam213b 66469 NM 025582 8.24 10.36 7.92 8.84 Yes
A 52 P63709 Fam49b 223601 NM 144846 7.90 9.86 7.66 9.15 Yes
A 51 P374190 Fam53b 77938 NM 212473 5.95 6.59 6.06 6.17 No
A 52 P85292 Fam53b 77938 NM 212473 6.24 6.89 6.45 6.63 No
A 51 P521001 Fam63a 75007 NM 133858 6.29 5.70 5.92 6.04 No
A 52 P370534 Fam65b 193385 NM 029679 6.40 8.85 7.05 8.45 No
A 51 P122217 Fam65b 193385 NM 029679 5.52 8.64 6.51 8.01 No
A 52 P129867 Fastkdl 320720 NM 177244 7.41 8.68 7.49 8.33 No
A 51 P448866 Fastkd5 380601 NM 198176 9.03 9.83 9.10 9.57 No
A 51 P349142 Fbl 14113 NM 007991 14.49 15.23 14.50 15.08 No
A 52 P590535 Fbln2 14115 NM 007992 15.56 14.94 15.60 14.91 No
A 51 P186703 Fbln5 23876 AK090129 16.57 15.96 16.74 16.32 No
A 52 P559817 Fbln7 70370 NM 024237 8.00 7.14 8.08 7.16 No
A 51 P427132 Fbxl13 320118 NM 177076 5.21 7.89 5.20 8.00 No
A 52 P604735 FbxI2 72179 XR 379879 5.51 6.35 6.12 6.38 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 51 P500996 Fbx120 72194 NM 028149 9.38 8.71 9.67 9.52 Yes
A 51 P149373 Fbx120 72194 NM 028149 11.78 11.11 11.69 11.46 No
A 52 P41239 FbxI21 213311 NM 178674 5.19 4.15 5.17 4.29 No
A 51 P466685 Fbx122 74165 NM 175206 3.41 7.01 3.73 5.65 Yes
A 52 P646783 Fbx122 74165 NM 175206 7.76 9.90 6.86 8.72 No
A 52 P423364 Fbx17 448987 NM 176959 14.54 13.47 14.33 13.68 No
A 51 P423666 Fbxol7 50760 NM 015796 9.69 10.90 9.56 10.20 No
A 51 P324551 Fbx025 66822 NM 025785 13.78 13.09 13.80 13.41 No
A 51 P429770 Fcerla 14125 NM 010184 6.14 5.45 5.97 5.65 No
A 51 P161890 Fegrt 14132 NM 010189 13.49 12.75 13.55 13.02 No
A 52 P136138 Fdftl 14137 NM 010191 5.06 6.17 5.73 5.36 No
A 51 P485946 Fdftl 14137 NM 010191 12.07 12.98 12.12 12.28 No
A 51 P285770 Femla 14154 AK005979 12.68 13.56 12.89 13.15 No
A 51 P352924 Femlb 14155 NM 010193 9.43 10.60 9.66 10.31 No
A 52 P635338 Fes 14159 NM 010194 10.94 10.11 10.78 10.26 No
A 52 P365011 Fes 14159 NM 010194 9.09 8.22 9.00 8.51 No
A 52 P639229 Fgd4 224014 NM 139232 5.33 6.95 6.05 6.83 No
A 52 P454815 Fgfll 14166 NM 010198 3.72 6.30 4.00 5.75 No
A 51 P315925 Fgf21 56636 NM 020013 3.77 5.82 2.85 4.86 Yes
A 52 P235347 Fgf21 56636 NM 020013 4.87 7.84 4.48 7.03 Yes
A 51 P302377 Fgfbpl 14181 NM 008009 2.99 6.49 3.00 6.41 No
A 51 P255805 Fhdcl 229474 NM 001033301 9.54 8.58 9.66 9.09 No
A 51 P164530 Fhit 14198 NM 010210 3.49 5.60 4.41 4.44 Yes
A 51 P495379 Fhodl 234686 NM 177699 12.06 11.23 12.09 11.57 No
A 52 P326548 Fhod3 225288 NM 175276 6.25 8.93 6.88 8.39 No
A 51 P271417 Fibcdl 98970 NM 178887 6.90 5.55 5.61 5.18 Yes
A 51 P117739 Figf 14205 NM 010216 13.16 11.88 12.78 11.97 No
A 52 P358505 Filipl 70598 XM 006511442 2.59 7.85 2.42 5.78 Yes
A 51 P333438 Filipl 70598 XM 006511442 2.51 9.85 2.86 8.43 Yes
A 51 P293784 Fkbplb 14226 NM 016863 6.15 5.41 6.08 5.57 No
A 52 P821 Flil 14247 NM 008026 8.02 7.35 7.96 7.55 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P205907 | Finc 68794 NM 001081185 | 11.51 | 1251 | 1165 | 1221 | No
A 52 P61735 | Finc 68794 NM 001081185 | 1326 | 1417 | 1341 | 1396 | No
A 51 P349844 | Finc 68794 NM 001081185 | 679 | 766 | 685 | 746 No
A 51 P423091 | Flotl 14251 NM 008027 1184 | 1108 | 1160 | 1127 | No
A 51 P142295 | Fit3 71436 NM 178382 869 | 767 | 862 | 788 No
A 52 P520859 | Fitl 14254 NM 010228 812 | 736 | 830 | 769 No
A 51 P398723 | Fitl 14254 NM 010228 1031 | 966 | 1035 | 977 No
A 51 P374337 | FIgl1 14256 NM 013520 739 | 626 | 743 | 679 No
A 52 P508991 | Fmol 14261 NM 010231 906 | 1150 | 845 | 1013 | Yes
A 52 P460767 | Fmos 14263 NM 010232 720 | 621 718 | 6.51 No
A 51 207622 | Fmod 14264 NM 021355 508 | 531 5.51 5.13 No
A 52 P113000 | Fnbpll 214459 NM 153118 22 | s2 | ns2 | o2 | N
A 52 P433029 | Fndel 68655 NM 001081416 | 512 | 443 | 526 | 491 No
A 51 P153423 | Fndel 68655 NM 001081416 | 515 | 765 | 502 | 663 No
A 52 P186485 | Fndc3a 319448 NM 207636 799 | 696 | 8220 | 736 No
A 52 P213696 | Fndcs 384061 NM 027402 sea | 1327 | 484 | 1157 | Yes
A 51 P354913 | Fndcs 384061 NM 027402 532 | 1274 | ss7 | 1109 | Yes
A 52 P494930 | Fnip2 329679 NM 001162999 | 942 | 854 | 935 | 9.09 No
A 52 P202276 | Focad 230393 NM 001081184 | 1077 | 1174 | 1104 | 1142 | No
A 51 P196444 | Foxe2 14234 NM 013519 1200 | 1108 | 1187 | 1141 No
A 52 P118970 | Foxd2os 100040736 | NR 030721 1038 | 966 | 1065 | 1016 | No
A 51 P432567 | Foxel 15228 NM 008241 13.66 | 1299 | 1395 | 1360 | No
A 52 P453884 | Foxol 56458 NM 019739 1030 | 1130 | 1043 | 1100 | No
A 51 P138044 | Foxol 56458 NM 019739 1088 | 1187 | 108 | 1146 | No
A 52 P589568 | Foxo6 329934 NM 194060 981 | 1345 | 992 | 1215 | ves
A 51 P233753 | Foxp2 114142 NM 053242 445 | 256 | 492 | 474 | ves
A 52 P162957 | Fra2 212398 NM 177603 920 | 826 | 9090 | s62 No
A 51 P466288 | Frmds 228564 XM 006499275 | 330 | 535 | 268 | 537 No
A 52 P70856 | Frmpd1 666060 NM 001081172 | 225 | 1112 | 195 | 1000 | ves
A 51 P286748 | Frab 20378 NM 011356 490 | 341 5.71 3.44 No
A 52 P168338 | Funde2 67391 NM 026126 685 | 753 | 710 | 735 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P657593 | Fxrl 14359 XM 006535400 | 915 | 1005 | 894 | o983 No
A 52 P472302 | Fxydé 59095 NM 022004 731 | 112 | 655 | 908 | ves
A 52 P457376 | Fyb 23880 NM 011815 3.00 | 441 3.31 600 | ves
A 51 P177667 | Fyn 14360 U70324 799 | 926 | 860 | 937 No
A 51 P177667 | Fyn 14360 U70324 803 | 928 | 849 | 927 No
A 51 P177667 | Fyn 14360 U70324 803 | 927 | 8354 | 930 No
A 51 P177667 | Fyn 14360 U70324 798 | 917 | sa41 9.16 No
A 51 P177667 | Fyn 14360 U70324 812 | 926 | 842 | 925 No
A 51 P177667 | Fyn 14360 U70324 813 | 923 | 842 | 922 No
A 51 P177667 | Fyn 14360 U70324 819 | 920 | 857 | 921 No
A 51 P177667 | Fyn 14360 U70324 833 | 942 | 831 9.24 No
A 51 P177667 | Fyn 14360 U70324 807 | 914 | 843 | 9.3 No
A 51 P177667 | Fyn 14360 U70324 810 | 908 | 8354 | 925 No
A 52 P597634 | Fzdl 14362 NM 021457 1403 | 1334 | 1392 | 1338 | No
A 52 P168231 | Fzd3 14365 NM 021458 404 | 521 433 | 487 No
A 51 P190863 | Fzd3 14365 NM 021458 6.31 739 | 647 | 686 No
A 52 P681391 | Gos2 14373 NM 008059 737 | 9.1 687 | 795 Yes
A 52 P433817 | Gab3 210710 NM 181584 635 | 541 656 | 573 No
A 52 P558188 | Gabarap 56486 NM 019749 1439 | 1381 | 1440 | 1410 | No
A 52 P264550 | Gabra3 14396 NM 008067 579 | 500 | 622 | 572 | Yes
A 52 P1197913 | Gadd4sb 17873 NM 008655 118s | 1277 | 1133 | 1203 | Yes
A 51 P500984 | Gadd4sb 17873 NM 008655 1217 | 1328 | 1193 | 1275 | No
A 51 P315904 | Gadd4sg 23882 NM 011817 1336 | 1491 | 1307 | 1449 | No
A 52 P94830 | Gant16 108760 NM 001081421 | 599 | 7.88 | 621 6.70 No
A 52 P296338 | Galnt1g 233733 NM 173739 645 | 771 585 | 6091 Yes
A 51 P263290 | Galnto 231605 NM 198306 200 | 752 | 231 5.95 Yes
A 51 P484869 | Gamt 14431 NM 010255 1314 | 1428 | 1343 | 1383 | No
A 51 P484869 | Gamt 14431 NM 010255 132 | 1427 | 1340 | 1384 | No
A 51 P484869 | Gamt 14431 NM 010255 13.07 | 140 | 1334 | 1377 | No
A 51 P484869 | Gamt 14431 NM 010255 1322 | 1422 | 1341 | 1387 | wo
A 51 P484869 | Gamt 14431 NM 010255 1317 | 1422 | 1336 | 1385 | No
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P484869 Gamt 14431 NM 010255 13.11 14.11 13.29 13.86 No
A 51 P484869 Gamt 14431 NM 010255 13.13 14.18 13.28 13.81 No
A 51 P484869 Gamt 14431 NM 010255 13.21 14.22 13.35 13.79 No
A 51 P484869 Gamt 14431 NM 010255 13.21 14.18 13.35 13.85 No
A 51 P484869 Gamt 14431 NM 010255 13.20 14.12 13.34 13.68 No
A 52 P589321 Gapdh 14433 NM 008084 2.75 4.56 2.75 4.29 No
A 51 P265695 Gapdhs 14447 NM 008085 3.77 4.80 3.99 4.74 No
A 51 P265695 Gapdhs 14447 NM 008085 3.82 4.62 4.32 4.48 No
A 51 P265695 Gapdhs 14447 NM 008085 4.24 4.99 4.29 4.59 No
A 51 P274992 Garl 68147 NM 026578 8.49 9.34 8.73 9.20 No
A 52 P639774 Gart 14450 NM 010256 8.97 9.79 9.05 9.59 No
A 52 P670095 Gatal 14460 NM 008089 4.60 3.62 4.70 3.75 No
A 52 P670095 Gatal 14460 NM 008089 4.75 3.98 4.52 4.17 No
A 52 P670095 Gatal 14460 NM 008089 3.80 3.09 4.47 3.67 No
A 51 P461319 Gatm 67092 NM 025961 1.91 8.84 2.12 7.57 Yes
A 52 P666026 Gatsl2 80909 BC026208 4.38 6.15 5.11 5.78 No
A 52 P89267 Gatsl2 80909 BC026208 8.55 9.89 8.56 9.48 No
A 51 P517051 Gatsl3 71962 NM 028022 5.90 5.07 6.33 5.59 No
A 51 P203955 Gbp2 14469 NM 010260 10.58 9.57 10.19 9.45 No
A 51 P398766 Gbp2b 14468 NM 010259 8.69 7.62 8.39 7.59 No
A 51 P483159 Gcehfr 320415 NM 177157 13.19 12.46 13.34 13.03 No
A 51 P198694 Gcekr 231103 NM 144909 2.69 5.44 3.43 2.97 Yes
A 51 P464300 Gdfl 14559 NM 008107 11.43 12.49 11.60 12.02 No
A 52 P28960 Gdf6 242316 NM 013526 6.25 6.87 4.54 5.69 Yes
A 52 P236088 Gdpd! 66569 NM 025638 7.80 8.63 7.59 8.33 No
A 52 P75465 Gdpd! 66569 NM 025638 10.29 11.43 10.44 11.41 No
A 51 P426875 Gdpd3 68616 NM 024228 4.66 3.73 4.79 4.25 No
A 51 P318192 Gem 14579 NM 010276 6.33 8.27 7.17 8.84 No
A 52 P314923 Gemin5 216766 NM 172558 7.92 8.65 8.10 8.59 No
A 51 P284937 Gfml 28030 NM 138591 9.20 9.86 9.36 9.78 No
A 52 P398998 Gfral 14585 NM 010279 5.28 7.02 4.81 6.49 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P311022 | Gfral 14585 NM 010279 5.72 7.95 529 6.67 No
A 52 P117352 | Gja4 14612 NM 008120 9.00 8.32 9.11 8.39 No
A 52 P525317 | Gjas 14613 NM 008121 3.05 6.70 338 4.55 Yes
A 51 P385639 | Gibs 14622 NM 010291 947 8.08 8.74 7.36 Yes
A 51 P157185 | Gjd4 225152 NM 153086 2.10 7.50 1.66 5.77 Yes
A 51 P337543 | Gice 93683 NM 033320 1185 | 1253 | 1065 | 1133 Yes
A 52 P673978 | Gice 93683 NM 033320 4.95 5.89 5.57 5.58 No
A 51 P511546 | Glde 104174 NM 138595 3.40 6.60 3.47 5.80 No
A 51 P125882 | Glpar 93896 NM 175681 6.34 5.63 6.23 5.99 No
A 51 P142767 | Gitgd2 74782 NM 029102 9.84 8.69 10.10 9.37 No
A 52 P57582 | Gml11127 100529082 | NM 001199967 | 1144 | 1086 | 11.79 | 11.66 Yes
A 52 P70216 | Gm12942 100039968 | NM 001099319 | 10.18 9.24 9.97 9.32 No
A 51 P375631 | Gm13999 100036539 | AK016792 7.89 7.25 747 7.36 No
A 52 P287313 | Gml661 381544 NM 001145637 | 5.4 3.23 5.56 5.29 No
A 52 P545512 | Gm16880 100503474 | AK086995 438 3.40 3.84 3.93 No
A 52 P353417 | Gm2a 14667 NM 010299 8.53 7.67 8.91 8.55 Yes
A 52 P683895 | Gm5069 277333 NR 003623 1487 | 1551 | 1478 | 1522 No
A 51 P437538 | Gm5124 331392 NR 045668 1122 | 1186 | 1113 | 11.75 No
A 51 P458983 | Gm5s617 434402 NM 001004191 9.16 8.52 9.22 8.62 No
A 51 P424256 | Gm6211 621312 XR 002190 1322 | 1383 | 1325 | 13.84 No
A 51 P291460 | Gm6498 624367 NR 003630 1470 | 1535 | 1449 ] 1488 No
A 51 P247496 | Gm9767 100040851 | NR 028030 3.75 7.12 4.18 5.82 Yes
A 52 P463271 | Gmds 218138 NM 146041 9.60 8.87 9.71 9.33 No
A 51 P495986 | Gmpr 66355 NM 025508 1072 | 1190 | 1017 | 1075 No
A 52 P640474 | Gnb4 14696 NM 013531 8.38 7.58 8.47 7.90 No
A 52 P331883 | Gng7 14708 NM 001038655 | 6.58 5.97 6.48 5.87 No
A 51 P377376 | Gn3 30877 NM 153547 9.06 10.13 9.49 10.21 No
A 52 P607372 | Golim4 73124 NM 175193 8.06 7.44 8.09 7.52 No
A 52 820985 | Golph3l 229593 NM 146133 10.42 9.68 10.33 9.96 No
A 51 P370700 | Gotl 14718 NM 010324 12.01 1289 | 12,00 | 12.54 No
A 51 P276943 | Gpel 14733 NM 016696 1500 | 1659 | 1519 | 1642 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P251833 | Gpha2 170458 NM 130453 817 | 744 | 77 7.48 No
A 51 P462102 | Gpri2s 70693 NM 133911 1188 | 1261 | 1192 | 1227 | No
A 51 P281912 | Gpri37e 70713 AK082691 346 | 453 | 415 | 405 No
A 51 497993 | Gpriss 68526 NM 001190297 | 9.6 | 1025 | 940 | 947 | ves
A 52 P558988 | Gpriss 68526 NM 001190297 | 644 | 720 | 652 | 658 No
A 52 P375503 | Gpri6l 240888 XM 006496850 | 5.01 415 | a2 | 4e2 No
A 52 P635015 | Gpr3o 71111 NM 027677 686 | 495 | 688 | 574 No
A 52 P317393 | Gprse 14766 NM 018882 796 | 1035 | 773 | 914 | Yes
A 51 P362373 | Gprasp2 245607 NM 001163015 | 3.06 | 658 | 250 | 567 | ves
A 51 P309988 | Gprese 70355 NM 147217 326 | 846 | 283 | 669 | Yes
A 52 P405460 | Gprese 70355 NM 147217 396 | 613 | 376 | 476 No
A 52 P554703 | Gprin3 243385 NM 183183 975 | 883 | 957 | sl No
A 51 P493886 | Gpt2 108682 NM 173866 1040 | 1278 | 1055 | 1179 | Yes
A 51 P461364 | Gpx7 67305 NM 024198 382 | 535 | 500 | 422 | Yes
A 52 P325116 | Gramdlb 235283 xM 006510235 | 1030 | 1230 | 947 | 1112 | Yes
A 51 P221008 | Gramd1b 235283 xM 006510235 | 1040 | 1232 | 961 | 1116 | Yes
A 52 P5696 Gramd1b 235283 xM 006510235 | 468 | 587 | 476 | 531 No
A 52 P619738 | Gramd3 107022 NM 026240 952 | 8890 | 954 | 924 No
A 51 P187151 | Grb1o 14783 NM 010345 773 | 841 7.41 7.53 Yes
A 51 P152990 | Grem2 23893 NM 011825 636 | 567 | 602 | 574 No
A 51 P192800 | Gm 14824 NM 008175 1458 | 1396 | 1441 | 1397 | No
A 51 P109144 | Grip 66790 NM 025768 562 | 794 | sa0 | 732 No
A 51 P479311 | Gstmi 14862 NM 010358 1573 | 1493 | 1583 | 1520 | No
A 52 P415215 | Gstml 14862 NM 010358 1142 | 1051 | 1142 | 1085 | No
A 51 P284486 | Gstm2 14863 NM 008183 1432 | 1368 | 1408 | 1345 | No
A 51 P260169 | Gstms 14866 NM 010360 128 | 1222 | 1271 | 1232 | o
A 51 P114002 | Gstm7 68312 AK002213 597 | 524 | sa7 | s38 No
A 51 P179664 | Gsttl 14871 NM 008185 843 | 732 | 823 | 745 No
A 51 P387670 | Gipbpa 69237 NM 027000 1125 | 1i8s | 117 | 1122 | ves
A 52 P479522 | Guipi 70676 NM 028450 788 | 675 | 794 | 719 No
A 52 P228932 | Gysl 14936 NM 030678 855 | 935 | 872 | 877 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P571350 | H19 14955 AK003142 702 | 1426 | 665 | 1260 | ves
A 51 P142196 | HI19 14955 AK003142 833 | 1555 | 834 | 1404 | ves
A 51 P487668 | H2afy3 67552 NR 003523 1426 | 1366 | 1382 | 1354 | No
A 51 P473734 | H2-DMa 14998 NM 010386 960 | 885 | 936 | s.s0 No
A 52 P146877 | H2-DMbI 14999 NM 010387 690 | 588 | ss6 | 533 Yes
A 52 P474242 | H2-K1 14972 M69070 1085 | 1014 | 1107 | 1081 No
A 51 P469968 | H2-M3 14991 NM 013819 947 | 860 | 938 | 892 No
A 51 P237754 | H2-123 15040 NM 010398 13.02 | 1235 | 1330 | 1297 | No
A 51 P138909 | Heoc 670558 NM 001204916 | 515 | 398 | 480 | 442 No
A 51 P297679 | Helsl 15163 NM 008225 764 | 690 | 704 | 637 No
A 51 P213334 | Hdacll 232232 NM 144919 715 | 892 | 718 | s.6 No
A 52 P435016 | Hdac7 56233 NM 019572 1124 | 1055 | 1127 | 1069 | No
A 51 P254656 | Hde 15186 NM 008230 7.21 616 | 671 6.10 No
A 51 P362531 | Heatrl 217995 NM 144835 985 | 1064 | 993 | 1062 | No
A 52 P430283 | Heatr2 433956 NM 001081265 | 1029 | 1093 | 1025 | 1064 | No
A 51 P430002 | Heatrsa 320487 NM 177171 5.71 486 | 531 4.68 No
A 51 P111018 | Heatrsb 320473 BC019508 890 | 823 | 872 | 786 No
A 51 P437050 | Hegl 77446 xM 006522715 | 795 | 860 | 787 | 807 | Yes
A 52 P520375 | Hegl 77446 xM 006522715 | 456 | 536 | 481 5.12 No
A 52 P321358 | Hel2 229003 NM 183162 698 | 623 | 733 | 67 No
A 51 P249313 | Herc3 73998 NM 028705 720 | 878 | 696 | 804 | ves
A 52 P679860 | Herco 67138 NM 025992 580 | 507 | sss | s.00 No
A 51 P498093 | Hesl 15205 NM 008235 730 | sl 706 | 835 No
A 51 P429366 | Hes6 55927 NM 019479 1287 | 1545 | 1280 | 1461 | Yes
A 52 P512301 | Hes6 55927 NM 019479 862 | 1116 | 838 | 1024 | No
A 52 P85403 | Heximl 192231 NM 138753 1295 | 1350 | 1318 | 1330 | No
A 51 P258409 | Heyl 15213 NM 010423 g11 | 1095 | 818 | 1032 | No
A 52 P337259 | Heyl 56198 NM 013905 412 | 577 | 400 | ss8 No
A 51 P206824 | Hfe2 69585 NM 027126 242 ) 1naa | 250 | 927 | Yes
A 51 P484998 | Hef 15234 AK082461 1127 | 1039 | 1134 | 1006 | No
A 51 263310 | Higdla 56295 NM 019814 759 | 835 | 707 | 726 | Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P290819 | Hint3 66847 NM 025798 1143 | 1070 | 1134 | 1080 | No
A 51 P166023 | Hipl 215114 NM 146001 837 | 1001 | 78 | 866 No
A 52 P11174 | Hipl 215114 NM 146001 1052 | 1246 | 1040 | 1147 | No
A 51 P516756 | Hipk3 15259 NM 010434 770 | 899 | 805 | 883 No
A 52 P109010 | Hipk3 15259 NM 010434 13.00 | 1378 | 13.00 | 1340 | wo
A 52 P49712 | Hira 15260 NM 010435 346 | 494 | 4320 | 46 No
A 51 P443754 | Hivep2 15273 NM 010437 686 | 847 | 693 | 7.0 No
A 51 P179701 | Hix 15284 NM 008250 777 | 694 | 767 | 744 No
A_S1_P449580 | Hmga2-ps 15365 NR 037996 718 | 638 | 795 | 724 | Yes
A_52_P498608 | FHimgns 50887 NM 016710 958 | 1095 | 880 | 955 Yes
A_51_P457331 | Hmens 50887 NM 016710 873 | 1004 | 823 | 920 | Yes
A 51 P476091 | Hnmpd 50926 NM 016690 1258 | 1308 | 1241 | 1282 | No
A 52 292693 | Hnmpd 50926 NM 016690 1005 | 1079 | 1003 | 1033 | No
A 52 P573366 | Hnmpull 232989 NM 178089 652 | 733 | 644 | 704 No
A 52 P151211 | Homerl 26556 NM 152134 693 | 853 | 723 | 809 No
A 51 387160 | Homerl 26556 NM 152134 398 | 523 | 403 | 4s6 No
A 52 P37991 | Homerl 26556 NM 152134 505 | 663 | 520 | 643 No
A 51 P352303 | Homer2 26557 NM 011983 33 | 478 | 275 | 361 Yes
A 52 P535623 | Hookl 77963 NM 030014 ssa | osa3 | 533 | s37 No
A 52 P422675 | Hook3 320191 NM 207659 1051 | 988 | 1058 | 1022 | No
A 51 P235945 | Hp 15439 NM 017370 967 | 773 | 847 | 722 No
A 51 P434483 | Hpn 15451 NM 008281 453 | 365 | 445 | 4s7 No
A 51 P159113 | Hr 15460 NM 021877 560 | 457 | sea | 491 No
A 51 P267751 | Hre 15464 NM 010473 286 | 1184 | 280 | 1062 | Yes
A 52 P59681 | Hrsp12 15473 NM 008287 1095 | 1031 | 1124 | 1077 | No
A 51 P469522 | Hs2stl 23908 NM 011828 958 | 1125 | 994 | 1104 | No
A 51 P127297 | Hsd11b1 15483 NM 008288 g12 | 1030 | 719 | 983 Yes
A 51 P435911 | Hsd3b7 101502 NM 133943 1120 | 1053 | 1114 | 1074 | No
A 51 P130332 | Hspal2b 72630 NM 028306 899 | 818 | 862 | 824 No
A 51 P453149 | Hspa2 15512 NM 008301 862 | 796 | 847 | 803 No
A 52 P652704 | Hspadl 18415 NM 011020 853 | 923 | 849 | 923 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P520687 | Hspa9 15526 NM 010481 10.74 11.75 11.33 11.30 No
A 52 P404533 | Hspbl 15507 NM 013560 9.09 10.59 8.35 9.74 No
A 52 P222624 | Hspb2 69253 NM 024441 8.17 10.90 7.67 9.57 Yes
A 51 P322138 | Hspb2 69253 NM 024441 3.54 6.32 4.03 521 Yes
A 51 P419007 | Hspb3 56534 NM 019960 2.55 6.29 3.12 522 No
A 51 P346445 Hspb7 29818 NM 013868 3.30 5.97 2.62 4.09 Yes
A 51 P346445 Hspb7 29818 NM 013868 3.34 5.89 2.74 4.03 Yes
A 51 P346445 Hspb7 29818 NM 013868 3.17 5.78 2.57 3.97 Yes
A 51 P346445 Hspb7 29818 NM 013868 2.67 5.89 3.08 4.14 Yes
A 51 P346445 Hspb7 29818 NM 013868 3.27 5.91 2.28 4.42 Yes
A 51 P110455 Hsphl 15505 NM 013559 12.84 13.64 12.80 13.37 No
A 52 P181925 Htr2b 15559 NM 008311 4.78 7.55 4.06 5.91 Yes
A 51 P225224 Htral 56213 NM 019564 13.55 12.71 13.76 13.30 Yes
A 52 P207314 Htra4 330723 NM 001081187 5.14 4.14 4.63 4.14 No
A 51 P331831 Hvcenl 74096 NM 001042489 6.96 5.81 7.03 6.19 No
A 51 P479408 Hyall 15586 NM 008317 7.80 7.05 8.26 7.58 No
A 52 P144173 Hyall 15586 NM 008317 8.09 6.92 8.48 8.07 No
A 52 P247462 Hykk 235386 NM 177351 8.76 7.81 8.60 7.73 No
A 52 P663686 1830012016Rik 667370 NM 001005858 7.13 5.75 7.32 6.50 Yes
A 51 P408506 Icam1 15894 BC008626 4.32 6.49 4.07 5.83 No
A 51 P408506 Icam1 15894 BC008626 4.00 5.78 4.04 5.76 No
A 51 P408506 Icam1 15894 BC008626 4.46 6.00 4.25 5.67 No
A 51 P408506 Icam1 15894 BC008626 4.37 5.90 4.30 5.92 No
A 51 P408506 Icam1 15894 BC008626 4.34 5.81 4.40 5.71 No
A 51 P408506 Icam] 15894 BC008626 4.32 5.70 4.24 5.57 No
A 51 P408506 Icam] 15894 BC008626 4.51 5.85 4.33 5.74 No
A 51 P408506 Icam] 15894 BC008626 4.56 5.80 4.25 5.75 No
A 51 P408506 Icam] 15894 BC008626 4.68 5.88 4.48 5.78 No
A 51 P408506 Icam] 15894 BC008626 4.67 5.60 4.36 5.58 No
A 52 P240542 1d2 15902 NM 010496 12.62 13.57 12.86 13.59 No
A 51 P219074 1d2 15902 NM 010496 11.49 12.27 11.55 12.33 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD

A 51 P268559 | Idh3a 67834 NM 029573 1140 | 1223 | 1162 | 11.99 No
A 52 P123018 | Ids 15931 NM 010498 1485 | 1400 | 1489 | 14.40 No
A 51 P317321 | Iffol 320678 AK044382 9.97 13.11 | 1001 | 1221 Yes
A 52 P655008 | Iffol 320678 AK044382 5.88 8.30 5.56 6.89 No
A 51 P237856 | Ifi203 15950 NM 001045481 | 9.03 8.18 9.24 8.70 No
A 51 P387810 | Ifihl 71586 NM 027835 8.06 7.11 7.99 7.58 No
A 51 P359570 | Ifit3 15959 NM 010501 10.68 9.44 10.68 9.75 No
A 51 P294555 | Ifitmé 213002 NM 001033632 | 5.00 436 4.40 3.89 No
A 51 P436401 | Ifnas 15968 NM 010505 5.67 4.94 4.72 4.86 No
A 51 P172251 | Ifrd2 15983 NM 025903 1095 | 1165 | 1114 ] 1161 No
A 52 P261409 | Ift172 67661 NM 026298 8.25 7.66 7.94 7.57 No
A 51 P147942 | Igfl 16000 NM 010512 9.38 11.01 9.60 10.70 No
A 51 P147942 | Igfl 16000 NM 010512 9.36 10.83 9.49 10.49 No
A 51 P147942 | Igfl 16000 NM 010512 9.38 11.00 9.50 10.63 No
A 51 P147942 | Igfl 16000 NM 010512 9.45 10.83 9.54 10.60 No
A 51 P147942 | Igfl 16000 NM 010512 947 11.02 9.55 10.59 No
A 51 P147942 | Igfl 16000 NM 010512 9.45 10.85 9.51 10.56 No
A 51 P147942 | Igfl 16000 NM 010512 9.48 10.94 9.54 10.64 No
A 51 P147942 | Igfl 16000 NM 010512 9.46 10.87 9.52 10.56 No
A 51 P147942 | Igfl 16000 NM 010512 9.45 10.81 9.47 10.52 No
A 51 P147942 | Igfl 16000 NM 010512 9.52 10.70 9.53 10.68 No
A 52 P536434 | Igfl 16000 NM 010512 9.26 10.63 9.35 10.34 No
A 51 P516826 | Igf2 16002 NM 010514 7.09 16.08 6.99 14.95 No
A 51 P516826 | Igf2 16002 NM 010514 7.14 16.01 6.79 14.88 No
A 51 P516826 | Igf2 16002 NM 010514 7.27 16.11 7.00 14.98 No
A 51 P516826 | Igf2 16002 NM 010514 7.35 16.15 6.90 14.99 No
A 51 P516826 | Igf2 16002 NM 010514 7.23 16.02 6.93 14.88 No
A 51 P516826 | Igf2 16002 NM 010514 7.34 16.12 6.93 14.91 No
A 51 P516826 | Igf2 16002 NM 010514 7.31 16.07 7.07 14.98 No
A 51 P516826 | Igf2 16002 NM 010514 7.36 16.08 6.99 14.93 No
A 51 P516826 | Igf2 16002 NM 010514 7.40 16.09 6.87 14.92 No

253




Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 51 P516826 | 1o/ 16002 NM 010514 738 | 1605 | 671 | 1499 | No
A 51 P516833 | 1o 16002 NM 010514 515 | 1433 | sas | 3 | No
A 51 P447545 | 1efbpl 16006 NM 008341 241 824 | 234 | 700 | ves
A 52 P253179 | 1efop3 16009 NM 008343 709 | 1090 | 935 | 1148 | ves
A 52 P281702 | Igfops 16011 NM 010518 465 | 993 | 491 877 | ves
A 51 P374571 | Iefops 16012 X81584 564 | 464 | ss2 | sa0 No
A 52 P429964 | Tesfl0 242050 NM 001162884 | 512 | 387 | 404 | 333 No
A 51 P327632 | lgsf3 78908 NM 207205 919 | 853 | 898 | 838 No
A 51 P152404 | Tkbip 67454 NM 026166 1405 | 1343 | 1408 | 1388 | No
A 51 222280 | Ikbke 56489 NM 019777 778 | 699 | s.11 770 | Yes
A 51 P353946 | Hlliral 16157 NM 010549 1634 | 1544 | 1601 | 1556 | No
A 51 P353947 | Hllral 16157 NM 010549 1446 | 1373 | 1441 | 1377 | No
A 52 P442228 | 1112a 16159 NM 008351 3.81 587 | 382 | 619 No
A 52 P552194 | 1113ral 16164 NM 133990 474 | 550 | 495 | s73 No
A 52 P143976 | 1171 171095 NM 134159 1403 | 1505 | 1419 | 1453 | No
A 51 P153565 | 118 16173 NM 008360 990 | 885 | 933 | 894 No
A 51 P153565 | 18 16173 NM 008360 9.81 885 | 923 | 9.00 No
A 51 P153565 | 18 16173 NM 008360 977 | 882 | 926 | s.90 No
A 51 P153565 | 118 16173 NM 008360 983 | 891 9.31 9.02 No
A 51 P153565 | 18 16173 NM 008360 9.71 888 | 926 | s8.96 No
A 51 P153565 | 18 16173 NM 008360 960 | 887 | 933 | 905 No
A 51 P153565 | 118 16173 NM 008360 984 | 902 | 936 | 9.5 No
A 51 P153565 | 118 16173 NM 008360 976 | 895 | 934 | 9.8 No
A 51 P153565 | 118 16173 NM 008360 9.81 904 | 939 | 9.06 No
A 51 P153565 | 118 16173 NM 008360 9.61 8.91 924 | 890 No
A 51 P122321 | 133 77125 NM 133775 s62 | 678 | sas | 906 | Yes
A 51 P268234 | 134 76527 NM 029646 623 | 750 | 618 | 722 No
A 51 P217218 | 116 16193 NM 031168 4.01 7.51 416 | 697 No
A 51 P217218 | 116 16193 NM 031168 399 | 720 | 4190 | 715 No
A 51 p217218 | 116 16193 NM 031168 392 | 711 3.66 | 7.06 No
A 51 p217218 | 116 16193 NM 031168 424 | 743 | 402 | 703 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P217218 116 16193 NM 031168 4.20 7.39 3.83 7.11 No
A 51 P217218 | 116 16193 NM 031168 3.86 7.05 4.28 6.93 No
A 51 P217218 116 16193 NM 031168 4.07 7.16 4.13 7.01 No
A 51 P217218 | 116 16193 NM 031168 4.05 7.02 3.70 6.86 No
A 51 P217218 116 16193 NM 031168 4.69 7.27 5.35 7.15 No
A 51 P217218 116 16193 NM 031168 4.68 7.07 5.93 6.93 No
A 51 P438905 Inadl 12695 NM 172696 6.96 8.43 7.23 7.68 Yes
A 52 P402885 Inppl 16329 AK009002 8.33 7.21 8.70 8.05 No
A 52 P119510 Inppl 16329 AK009002 6.37 5.42 6.53 5.80 No
A 52 P330289 Inpp4b 234515 NM 001024617 2.76 7.17 3.58 6.00 Yes
A 51 P225933 Inpp4b 234515 NM 001024617 5.49 9.71 4.81 8.62 Yes
A 51 P142334 Inppll 16332 NM 010567 12.67 14.49 12.62 13.74 Yes
A 51 P163238 Ip6k3 271424 NM 173027 3.41 5.82 3.40 5.90 No
A 51 P347823 Ipo4 75751 NM 024267 12.36 12.99 12.68 13.04 No
A 52 P99531 Ippk 75678 NM 199056 9.16 9.84 9.21 9.69 No
A 52 P194289 Igsecl 232227 NM 001134384 9.67 10.37 9.45 9.80 No
A 52 P425860 Igsecl 232227 NM 001134384 11.09 11.68 11.06 11.47 No
A 51 P363749 1Irfo 54139 NM 016851 3.67 5.97 2.90 5.15 No
A 51 P127367 Irf9 16391 NM 008394 9.88 9.20 9.78 9.12 No
A 51 P416295 Irgm2 54396 NM 019440 8.88 7.88 8.56 7.76 No
A 52 P635312 Irx2 16372 NM 010574 7.05 6.41 7.27 6.62 No
A 52 P463936 Isgl5 100038882 | NM 015783 8.43 7.49 7.85 7.17 No
A 52 P81270 Itga6 16403 NM 008397 7.77 9.68 8.65 9.43 Yes
A 51 P262401 Itga6 16403 NM 008397 9.84 11.68 10.59 11.46 No
A 51 P181671 Itga7 16404 123423 7.13 11.00 6.40 10.85 No
A 52 P413034 Itga7 16404 123423 4.81 10.78 5.25 10.59 No
A 51 P352076 Itgae 16407 NM 008399 6.15 5.02 5.95 5.28 No
A 51 P382484 Itgav 16410 AK171739 11.63 10.94 11.37 11.05 No
A 52 P298088 ltgb1bp2 26549 NM 013712 2.76 7.39 2.70 6.08 No
A 52 P143287 ltgh4 192897 NM 001005608 9.67 8.54 9.80 8.74 No
A 51 P408382 ltgh4 192897 NM 001005608 9.89 8.68 9.94 8.79 No
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P195107 | Itgb6 16420 NM 021359 3.50 10.59 441 9.92 Yes
A 51 P161054 | Itgb6 16420 NM 021359 2.70 8.85 2.80 7.72 No
A 52 P507736 | Itgb8 320910 XM 006516016 6.96 6.24 727 7.12 Yes
A 52 P629324 | Itgbs8 320910 XM 006516016 | 4.66 3.37 4.60 437 No
A 52 P50623 Ttk 16428 AKO037554 10.66 9.99 10.91 10.32 No
A 51 P519314 Itpa 16434 NM 025922 11.84 12.43 11.71 12.12 No
A 51 P480408 Itpr2 16439 NM 019923 4.26 3.35 4.61 4.03 No
A 51 P104897 Itpr3 16440 NM 080553 14.90 14.12 14.97 14.41 No
A 52 P337427 Izumo4 71564 NM 027829 9.50 8.57 9.70 9.22 No
A 51 P451338 Jag2 16450 NM 010588 3.14 6.18 3.11 5.43 No
A 51 P483231 Jak2 16452 NM 008413 9.07 8.42 9.67 9.21 Yes
A 52 P512847 Jak3 16453 NM 010589 6.05 4.90 5.40 5.38 No
A 52 P374846 Jam?2 67374 NM 023844 4.16 6.35 5.28 6.37 No
A 51 P418375 Jam?2 67374 NM 023844 9.62 10.94 9.91 10.80 No
A 51 P358354 Jam3 83964 NM 023277 11.90 12.90 12.27 12.53 No
A 52 P389131 Jam3 83964 NM 023277 3.66 5.14 4.27 4.41 No
A 52 P408411 Jazfl 231986 NM 001168277 8.35 7.40 8.16 7.47 No
A 51 P325491 Josd2 66124 NM 025368 11.99 12.85 11.98 12.41 No
A 51 P218653 Jph2 59091 NM 021566 2.40 7.12 3.05 5.84 Yes
A 52 P142143 Jph2 59091 NM 021566 4.59 9.44 3.25 8.00 No
A 51 P191262 Jsrpl 71912 NM 028001 3.55 10.90 3.70 9.66 No
A 51 P159201 Junb 16477 NM 008416 13.42 14.23 13.79 14.34 No
A 51 P159194 Junb 16477 NM 008416 13.43 14.08 13.63 14.08 No
A 52 P401386 Jup 16480 NM 010593 7.00 6.13 7.03 6.61 No
A 51 P394384 Katnbl1 72425 NM 024254 8.38 9.39 8.23 9.43 No
A 51 P394387 Katnbl1 72425 NM 024254 9.19 10.31 9.16 10.28 No
A 52 P374157 Kbtbd8 243574 NM 001008785 3.27 5.68 3.29 4.40 Yes
A 52 P326513 Kcna4 16492 NM 021275 5.23 3.84 5.96 4.78 Yes
A 52 P350554 Kenbl 16500 NM 008420 3.24 4.58 3.87 3.50 No
A 51 P507333 Kenc2 268345 NM 001025581 6.02 4.67 6.50 5.99 Yes
A 52 P545132 Kenc2 268345 NM 001025581 6.33 5.23 6.59 5.83 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD

A 51 P153132 | Kene2 246133 NM 134110 4.56 3.17 4.08 2.97 No
A 52 P185255 | Kcnip3 56461 NM 019789 7.94 6.86 8.14 7.32 No
A 51 P325941 | Kenjl2 16515 NM 010603 3.53 6.77 231 4.56 Yes
A 52 P509421 | Kent2 240776 NM 001081027 | 4.07 2.53 4.79 3.64 Yes
A 52 P224348 | Kctd12b 207474 NM 175429 9.27 8.56 8.30 7.84 Yes
A 51 P147422 | Kctd19 279499 NM 177791 6.55 5.84 7.11 6.53 No
A 51 P107782 | Kdsr 70750 NM 027534 1140 | 1069 | 11.84 ] 1154 Yes
A 51 P123655 | Kera 16545 NM 008438 5.81 3.98 4.89 4.07 No
A 52 P72434 | Khk 16548 NM 008439 9.70 8.86 9.66 9.14 No
A 51 P459465 | Kidins220 77480 NM 001081378 | 4.63 6.90 5.18 6.22 No
A 52 P220858 | Kif24 109242 NM 024241 527 6.69 5.74 6.02 No
A 51 P103586 | Kif26b 269152 AK052046 6.34 8.06 7.11 7.25 No
A 51 P179258 | Kif26b 269152 AK052046 7.58 9.33 7.55 8.72 No
A 52 P10195 | Kifc3 16582 NM 010631 6.29 8.12 6.18 741 Yes
A 51 P114297 | Kifc3 16582 NM 010631 8.71 10.57 8.72 9.99 No
A 51 P133936 | Kitl 17311 NM 013598 1207 | 1034 | 1235 ] 11.05 No
A 51 P133936 | Kitl 17311 NM 013598 1193 | 1029 | 1238 ] 1124 No
A 51 P133936 | Kitl 17311 NM 013598 1217 | 1068 | 1237 | 1124 No
A 51 P133936 | Kitl 17311 NM 013598 1201 | 1053 | 1238 ] 11.26 No
A 51 P133936 | Kitl 17311 NM 013598 1215 | 1073 | 1241 11.24 No
A 51 P133936 | Kitl 17311 NM 013598 1212 | 1072 | 1241 11.21 No
A 51 P133936 | Kitl 17311 NM 013598 1211 | 1074 | 1241 11.30 No
A 51 P133936 | Kitl 17311 NM 013598 1197 | 1069 | 1239 | 1123 No
A 51 P133936 | Kitl 17311 NM 013598 1187 | 1063 | 1228 ] 11.14 No
A 51 P133936 | Kitl 17311 NM 013598 11.90 | 1073 | 1238 | 11.16 No
A 51 P347547 | Kif10 21847 NM 013692 9.79 11.44 9.89 11.38 No
A 52 P817975 | KifI2 16597 XM 006518623 | 10.87 9.99 1068 | 10.16 No
A 52 P617636 | KifI2 16597 XM 006518623 | 9.08 7.97 9.24 8.43 No
A 52 P64383 | KifI5 66277 NM 023184 5.74 3.80 5.40 4.90 No
A 51 P507290 | Kifs 12224 NM 009769 9.14 10.86 9.28 10.41 No
A 51 P451346 | Kife 23849 NM 011803 1442 | 1365 | 1427 | 13.91 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD

A 52 P206861 | Kif8 245671 NM 173780 8.55 7.87 8.49 8.27 No
A 52 P675996 | Kif 16601 NM 010638 7.79 6.96 8.00 7.13 No
A 51 P412200 | Kif 16601 NM 010638 9.04 8.17 921 8.50 No
A 51 P259118 | Kihll 93688 NM 053105 7.98 6.85 7.90 748 No
A 51 P521304 | Kinll13 67455 NM 026167 2.27 6.91 2.27 536 No
A 51 P150905 | Kinl22 224023 NM 145479 1208 | 13.05 | 1222 ] 1238 Yes
A 52 P550094 | Kihl24 75785 NM 029436 8.53 7.84 8.40 8.29 No
A 52 P348250 | Kinl29 208439 NM 001164493 | 5.19 6.66 5.89 6.20 No
A 51 P205215 | KihI30 70788 NM 027551 6.39 10.46 5.00 9.35 Yes
A 52 P90684 | Kihl31 244923 NM 172925 3.27 8.11 3.17 6.46 No
A 51 P292447 | Kinl36 234796 NM 146219 9.39 8.63 9.50 8.92 No
A 51 P235139 | Kihl40 72330 NM 028202 3.65 9.83 3.28 9.25 No
A 52 P647740 | Kihl4l 228003 NM 001081087 | 254 9.95 2.76 8.62 Yes
A 51 P176474 | Kndcl 76484 NM 177261 448 1.86 4.19 4.04 Yes
A 51 P256682 | Kpnal 16646 NM 008465 9.01 9.74 8.06 8.81 Yes
A 51 P390239 | Kremenl 84035 NM 032396 7.25 8.47 7.39 8.09 No
A 52 P143056 | Kremenl 84035 NM 032396 6.06 6.84 6.23 6.72 No
A 51 P287691 | Kremen2 73016 NM 028416 2.10 6.11 2.44 4.97 Yes
A 51 P111285 | Krt10 16661 NM 010660 8.70 10.09 8.96 9.73 No
A 51 P482128 | Krtl5 16665 NM 008469 10.82 9.23 10.42 8.90 No
A 51 P152023 | Kri80 74127 XM 006521487 | 5.20 6.86 5.5 7.32 No
A 52 P479051 | Krtap6-1 16700 NM 010672 544 4.76 4.78 525 No
A 52 P114414 | Ksrl 16706 XM 006532339 | 2.70 6.98 3.29 5.74 Yes
A 52 P666855 | Ksrl 16706 XM 006532339 | 535 7.05 5.96 6.56 No
A 51 P139410 | Licam 16728 NM 008478 438 3.67 5.90 536 Yes
A 51 P408989 | L3hypdh 67217 NM 026038 945 8.68 9.26 8.85 No
A 51 P191865 | Lama2 16773 U12147 6.81 8.81 7.59 8.24 No
A 51 P191865 | Lama2 16773 U12147 6.79 8.69 6.85 8.28 No
A 51 P191865 | Lama2 16773 U12147 7.02 8.84 7.38 8.23 No
A 51 P191865 | Lama2 16773 U12147 6.95 8.68 6.88 8.28 No
A 51 P191865 | Lama2 16773 U12147 6.92 8.65 6.82 8.20 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD

A 51 P191865 | Lama2 16773 U12147 6.88 8.54 6.75 8.16 No
A 51 P191865 | Lama2 16773 U12147 6.84 8.47 6.74 8.19 No
A 51 P191865 | Lama2 16773 U12147 6.77 8.40 6.92 8.29 No
A 51 P191865 | Lama2 16773 U12147 7.01 8.57 6.83 8.18 No
A 51 P191865 | Lama2 16773 U12147 7.29 8.62 6.89 8.27 No
A 52 P652859 | Lama2 16773 U12147 4.89 6.97 4.96 6.67 No
A 51 P411061 | Lamas 16776 NM 001081171 8.89 11.96 7.24 11.01 No
A 51 P248044 | Lamb2 16779 NM 008483 1340 | 1264 | 1316 | 1261 No
A 51 P174943 | Lamc2 16782 NM 008485 7.25 7.95 7.10 7.87 No
A 52 P142807 | Lamp3 239739 NM 177356 9.71 10.48 9.87 10.50 No
A 52 P572284 | Laptmda 17775 NM 008640 1515 | 1452 | 1504 | 1454 No
A 52 P772918 | Larpl 73158 NM 028451 8.18 9.02 8.84 9.07 No
A 52 P239726 | Larp4 207214 BC075726 8.36 8.97 8.30 8.68 No
A 52 P1029978 | Laspl 16796 NM 010688 1612 | 1530 | 1597 ] 15.40 No
A 52 P567306 | Laspl 16796 NM 010688 5.80 5.07 6.08 5.08 No
A 51 P454008 | Lbp 16803 NM 008489 7.01 6.03 572 4.61 Yes
A 51 P165602 | Lbx2 16815 NM 010692 7.76 7.11 7.75 7.52 No
A 52 P389874 | Ldb3 24131 NM 011918 6.66 9.32 5.95 748 Yes
A 51 P265351 | Ldb3 24131 NM 011918 3.34 6.06 2.90 4.56 Yes
A 51 P265348 | Ldb3 24131 NM 011918 5.63 7.20 537 5.99 Yes
A 51 P501145 | Lefl 16842 NM 010703 7.80 9.00 8.43 9.09 No
A 51 P420400 | Lefl 16842 NM 010703 6.49 7.67 7.60 7.78 No
A 52 P563375 | Leals2 107753 NM 025622 6.36 542 6.26 5.54 No
A 51 P302327 | Leals7 16858 NM 008496 7.95 6.59 6.95 577 Yes
A 51 P442746 | Ler4 107515 NM 172671 1139 | 1077 | 1095 | 1030 No
A 52 P497908 | Lhx6 16874 NM 008500 10.10 9.25 10.03 9.83 No
A 52 P579352 | Lifr 16380 NM 013584 7.12 8.18 6.75 7.69 No
A 51 P113182 | Lifr 16380 NM 013584 5.83 6.63 5.45 6.29 No
A 52 P438170 | Lifr 16380 NM 013584 4.04 5.54 421 4.69 No
A 51 P436491 | Lingo3 237403 NM 001013758 | 3.08 7.13 3.04 5.64 Yes
A 51 P459661 | Lipa 16889 NM 021460 1137 | 1059 | 1149 | 1078 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P435366 | Lipe 16890 NM 010719 689 | 621 687 | 655 No
A 52 P58594 | Lipol 381236 XM 006527164 | 1035 | 969 | 1037 | 997 No
A 51 P348749 | Ligl2 217325 NM 145438 695 | 637 | 746 | 715 Yes
A 51 P367263 | Lmanll 235416 NM 199222 504 | 844 | 607 | 763 No
A 52 P112651 | Lman2 66890 NM 025828 967 | 1033 | 937 | 976 No
A 51 P200867 | Lmfl 76483 BC020104 1296 | 13.83 | 1297 | 13.41 No
A 52 P426554 | Lmnb2 16907 NM 010722 1005 | 1323 | 958 | 1216 | Yes
A 52 P460319 | Lmnb2 16907 NM 010722 7.11 946 | 653 | 847 No
A 51 P427964 | Lmod3 320502 NM 001081157 | 567 | 1390 | 555 | 1200 | ves
A 52 P450965 | LOC102635200 | 102635200 | XR 397441 494 | 414 | 451 | 433 No
A 52 P1083765 | LOC102636154 | 102636154 | XR 379389 894 | 831 925 | ss8 No
A 52 2900367 | LOC102640237 | 102640237 | xR 377736 471 576 | 490 | 496 | ves
A 51 300493 | Lox 16948 NM 010728 1499 | 1414 | 1526 | 1439 | o
A 52 480351 | Loxi2 94352 NM 033325 679 | 617 | 632 | 578 No
A 52 P460537 | Lpar2 53978 NM 020028 742 | 635 | 716 | 667 No
A 51 P134452 | Lpar3 65086 NM 022983 567 | 682 | 490 | 697 No
A 52 P184606 | Lphn3 319387 XM 006534969 | 558 | 462 | 565 | 537 | Yes
A 52 P576258 | Lphn3 319387 XM 006534969 | 1058 | 980 | 1080 | 1030 | No
A 51 259296 | Lpl 16956 NM 008509 444 | 677 | 519 | 758 No
A 51 P306067 | Lpp 210126 NM 178665 1327 | 1267 | 1304 | 1274 | No
A 52 32971 | Lpp 210126 NM 178665 760 | 700 | 757 | 7.04 No
A 52 P389957 | Lrehl 380916 xM 006519154 | 528 | 660 | 480 | 596 | ves
A 51 P116137 | Lrigl 16206 NM 008377 1036 | 1176 | 1029 | 1165 | No
A 51 P442990 | Lippre 72416 NM 028233 1231 | 1300 | 1235 | 1277 | No
A 51 P337210 | Lirca 192198 NM 138682 337 | 520 | 350 | 412 | ves
A 52 P375546 | Lircds 69297 NM 027026 722 | 618 | 653 | .15 No
A 51 P420841 | Lircsb 433926 AK054249 875 | 966 | 859 | 934 No
A 51 310298 | Lircsd 231549 NM 178701 819 | 883 | 846 | ss5 No
A 51 P107738 | Lirese 72267 NM 028175 460 | 347 | 507 | 453 Yes
A 52 P518764 | Lireel 71710 NM 028915 804 | 728 | 800 | 747 No
A 51 P290788 | Lirk2 66725 NM 025730 9.61 882 | 986 | 93s No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P453374 | Lrmel 68852 NM 001013019 | 1114 | 988 | 1143 | 1102 | No
A 51 P460798 | Lsamp 268890 xM 006522201 | 580 | 468 | s04 | 492 No
A 52 P422755 | Lsmé 78651 NM 030145 948 | 1000 | 925 | 952 No
A 52 P655743 | Lsmé 78651 NM 030145 1283 | 1382 | 1263 | 1323 | wo
A 51 P152802 | Lsmé 78651 NM 030145 7.51 840 | 745 | 7.79 No
A 52 P63044 | Lspl 16985 NM 019391 906 | 974 | 834 | 878 | Yes
A 51 P197816 | Livl 353258 AKO011491 706 | 791 7.21 7.72 No
A 51 P167527 | Lum 17022 NM 008524 1086 | 962 | 892 | 829 | Yes
A 51 P265495 | Ly6a 110454 NM 010738 2.1 | 1106 | 1198 | 1103 | No
A 52 P230938 | Lyéel 17067 NM 010741 856 | 753 | 840 | 771 No
A 51 P197528 | Lyse2 100041546 | NM 001099217 | 13.47 | 1245 | 1320 | 1246 | o
A 51 P517695 | Lyer 17071 NM 008530 6690 | 556 | 647 | 548 No
A 51 P420918 | Lysi 57248 NM 020498 876 | 760 | 855 | 774 No
A 51 P452189 | Lyar 17089 NM 025281 1063 | 1122 | 1072 | 1133 | No
A 52 P376169 | Lypds 320343 NM 177139 3908 | 794 | 37 677 | ves
A 51 P105068 | Lypdéb 71897 NM 027990 260 | 594 | 283 | 428 No
A 52 P540462 | Lyrmo 66274 NM 001076681 | 663 | 752 | 632 | 667 | ves
A 52 393120 | Lyrmo 66274 NM 001076681 | 439 | 517 | 461 4.86 No
A 52 P238027 | Ly 17105 AK159276 749 | 679 | 701 6.43 No
A 51 P453818 | Latsi 211134 xM 006509608 | 7.10 | 1056 | 570 | 9.1 No
A 52 P120022 | Lats3 241638 NM 197945 1020 | 1246 | 1056 | 1151 | Yes
A 51 P243514 | Macel 238455 NM 001163136 | 464 | 763 | 380 | 774 No
A 51 213030 | Macrod! 107227 NM 134147 1061 | 1228 | 1086 | 12.11 No
A 52 P559957 | Macrodl 107227 NM 134147 1078 | 1245 | 1115 | 1248 | o
A_51_P121635_| Maged2 80884 NM 030700 1472 | 1406 | 1419 | 1374 | No
A_51_P497692 | Magehl 75625 NM 023788 945 | ss1 934 | ss8 No
A 51 P259995 | Makl6 67920 NM 026453 962 | 1038 | 974 | 1012 | No
A 52 P108169 | Mamstr 74490 NM 172418 704 | 835 | 712 | 754 | Yes
A 51 P122141 | Mamstr 74490 NM 172418 462 | 669 | 500 | ss88 | ves
A 51 324923 | Man2al 17158 NM 008549 1468 | 1380 | 1441 | 1405 | No
A 51 P205139 | Maplb 17755 NM 008634 sia | 709 | 522 | 634 | Yes
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P431870 Mapls 270058 NM 173013 10.82 11.62 11.06 11.53 No
A 51 P241074 | Map2k1 26395 NM 008927 1059 | 1154 | 1108 | 11.49 No
A 51 P377789 | Map3ki2 26404 NM 009582 10.83 | 1016 | 11.00 | 1084 Yes
A 52 P364130 | Map3ki4 53859 NM 016896 9.00 10.31 9.33 10.77 No
A 52 P528772 Map4 17758 AK019079 6.90 10.14 6.32 8.46 No
A 51 P465571 Map7d2 78283 NM 001081124 5.75 4.95 5.85 5.08 No
A 52 P540360 Mapk15 332110 NM 177922 5.01 4.37 4.75 4.53 No
A 51 P158628 Mapk3 26417 NM 011952 12.59 11.85 12.43 11.98 No
A 51 P158628 Mapk3 26417 NM 011952 12.57 11.86 12.44 12.02 No
A 51 P158628 Mapk3 26417 NM 011952 12.71 12.01 12.48 12.06 No
A 51 P158628 Mapk3 26417 NM 011952 12.68 11.98 12.54 12.10 No
A 51 P158628 Mapk3 26417 NM 011952 12.57 11.88 12.48 12.00 No
A 51 P158628 Mapk3 26417 NM 011952 12.46 11.77 12.40 12.01 No
A 51 P158628 Mapk3 26417 NM 011952 12.58 11.91 12.52 12.06 No
A 51 P158628 Mapk3 26417 NM 011952 12.53 11.87 12.48 12.13 No
A 52 P243249 Mapk3 26417 NM 011952 12.73 12.02 12.65 12.15 No
A 52 P349477 Mapk8ipl 19099 NM 011162 3.72 5.21 3.68 4.09 No
A 51 P438149 Mapre2 212307 NM 153058 12.85 11.81 12.49 11.97 No
A 52 P588298 Marfl 223989 AKO035704 4.88 4.22 4.50 4.57 No
A 52 P541175 Marveldl 277010 NM 183195 11.86 11.26 12.09 11.63 No
A 51 P158814 Marveldl 277010 NM 183195 6.92 6.05 7.13 6.63 No
A 52 P247185 Masp1 17174 XM 006521828 14.59 13.61 14.52 13.99 No
A 52 P297093 Matn3 17182 NM 010770 4.21 4.96 2.83 2.50 Yes
A 51 P193185 Mb 17189 NM 013593 3.48 10.78 2.80 8.82 No
A 52 P228437 Mbnl1 56758 XM 006501794 8.76 7.95 8.23 7.60 No
A 51 P474709 Mcu 215999 NM 001033259 11.10 11.81 11.37 11.49 No
A 52 P599264 Mdfic 16543 NM 175088 10.39 9.66 10.08 9.80 No
A 51 P490823 Me2 107029 XM 006525496 9.21 9.92 9.46 9.73 No
A 52 P370731 Meaf6 70088 AK039242 3.42 4.33 4.10 3.78 No
A 51 P116027 Med27 68975 NM 026896 12.33 12.93 12.23 12.55 No
A 52 P290579 Mef2a 17258 NM 001033713 5.49 7.51 5.34 6.77 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P175157 | Mef2a 17258 NM 001033713 | 9.59 11.89 9.68 11.39 No
A 52 P311841 | Mef2a 17258 NM 001033713 | 5.76 7.99 5.84 7.18 No
A 51 P135802 | Mef2c 17260 NM 025282 8.20 9.69 7.73 8.14 Yes
A 51 P504672 | Mef2d 17261 AK141270 6.24 7.39 6.44 7.16 No
A 51 P394676 | Mef2d 17261 AK141270 1252 | 1338 | 1246 | 13.08 No
A 51 P514070 | Megfl0 70417 NM 001001979 | 1033 | 12.82 | 1019 | 12.02 Yes
A 52 P449718 | Megf6 230971 NM 001162977 | 421 6.68 3.15 5.23 No
A 52 P575691 | Meis3 17537 NM 008627 7.87 7.24 8.01 7.61 No
A 52 P667222 | Memol 76890 NM 133771 1063 | 1146 | 1074 ] 1121 No
A 52 P205695 | Mettl7al 70152 NM 027334 9.35 8.36 9.52 8.64 No
A 52 P458177 | Mettl7a2 393082 AB099518 6.51 5.16 6.36 5.54 No
A 52 P319066 | Mex3b 108797 NM 175366 427 493 3.45 3.72 Yes
A 52 P474266 | Mfap3l 71306 NM 001177881 6.37 8.60 7.26 9.09 Yes
A 52 P634185 | Mfap3l 71306 NM 001177881 2.90 4.98 3.89 5.55 No
A 52 P139569 | Mfap3l 71306 NM 001177881 9.34 11.56 9.80 12.14 No
A 51 P195244 | Mfap4 76293 NM 029568 9.52 11.10 743 8.86 Yes
A 51 P494825 | Mfhasl 52065 NM 001081279 | 12.03 | 1097 | 1154 | 1121 No
A 51 P324351 | Mfi2 30060 NM 013900 8.68 6.70 8.81 7.34 No
A 51 P279437 | Mfsd2a 76574 NM 029662 5.76 7.40 6.12 7.44 No
A 52 P658320 | Mfsd7a 243197 NM 172883 348 547 422 5.07 No
A 51 P386899 | Mfsd7c 217721 NM 145447 345 4.72 3.78 3.67 Yes
A 52 P485850 | Mgam 232714 NM 001171003 | 247 4.46 3.15 5.29 No
A 51 P291260 | Mgam 232714 NM 001171003 | 7.10 8.47 7.17 9.02 No
A 51 P495360 | Mgat3 17309 NM 010795 7.63 6.63 6.87 6.31 No
A 52 P81461 Mgeas 76055 NM 023799 1282 | 1223 | 1269 | 1253 No
A 51 P287810 | Magstl 56615 NM 019946 7.70 6.97 6.91 6.51 No
A 51 P150120 | Mgst2 211666 NM 174995 8.47 6.91 7.42 6.42 No
A 51 P215077 | Mgst3 66447 AK019197 1193 | 1092 | 11.82 | 11.19 No
A 51 P253824 | Mgst3 66447 AK019197 10.80 9.68 1090 | 10.25 No
A 51 P276051 | Micall2 231830 NM 174850 1246 | 1145 | 1249 | 11.73 No
A 52 P232470 | Micf2 237781 NM 001009927 | 654 7.30 6.71 6.91 No

263




Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P185871 | Mkml 54484 NM 018810 11.18 | 1050 | 1096 | 1052 | No
A 51 P342031 | Mkm3 22652 NM 011746 365 | 541 337 | so1 No
A 51 P379660 | Milt11 56772 NM 019914 1087 | 1236 | 1064 | 1188 | No
A 52 P518808 | Mmd 67468 AK007961 765 | 861 731 8.54 No
A 52 P429723 | Mme 17380 NM 008604 849 | 736 | 827 | 748 No
A 51 P217517 | Mmell 27390 NM 013783 699 | 943 | 686 | 7.1 Yes
A_52 P15507 | Mmgt2 216829 NM 175002 1022 | 926 | 978 | 9.10 No
A 51 220062 | Mmp1s 17388 NM 008609 623 | 820 | 6520 | 769 No
A 52 P975 Mmp16 17389 NM 019724 1384 | 1280 | 1400 | 1325 | No
A 51 P502132 | Mmp23 26561 NM 011985 696 | 614 | 670 | 624 No
A 51 P414396 | Mmm2 105450 NM 153127 893 | 790 | 823 | 763 No
A 52 P477431 | Mnt 17428 NM 010813 1273 | 1193 | 1260 | 1230 | No
A 51 P470205 | Mob3b 214944 AK089781 572 | 422 | 596 | 529 No
A 51 P140321 | Mocos 68591 NM 026779 960 | 852 | 1005 | 922 | Yes
A 52 P86935 | Mocos 68591 NM 026779 699 | 6.11 757 | 649 No
A 52 P579441 | Morc3 338467 NM 001045529 | 1017 | 1077 | 1002 | 1052 | No
A 52 P36928 | Mom2 378462 NM 194269 925 | 860 | 919 | s62 No
A 52 P45170 | Mospdl 70380 NM 027409 1164 | 1246 | 1145 | 1184 | ves
A 51 P411217 | Mospdi 70380 NM 027409 733 | 814 | 754 | 770 No
A 51 P368660 | Mphosph10 67973 NM 026483 760 | 828 | 781 767 | Yes
A 52 P134170 | Mphosph10 67973 NM 026483 678 | 750 | 706 | 7.04 No
A 51 P462978 | Mpp2 50997 NM 016695 643 | 582 | 672 | 607 No
A 51 228295 | Mpzll 68481 NM 001001880 | 1531 | 1443 | 1547 | 1473 | No
A 51 P160913 | Mrl 15064 NM 008209 914 | 826 | 910 | 839 No
A 51 P519700 | Mras 17532 NM 008624 1207 | 1133 | 1ss | 1123 | No
A 52 P203798 | Mras 17532 NM 008624 804 | 737 | 800 | 764 No
A 51 P519696 | Mras 17532 NM 008624 1066 | 986 | 1059 | 1006 | No
A 52 535782 | Muil 67873 AKO047287 413 | 489 | 482 ] s30 No
A 52 P186686 | Mro 71263 NM 027741 288 | 676 | 255 | 616 No
A 52 P547478 | Miplis 27395 NM 025300 1049 | 1140 | 1082 | 1128 | No
A 51 362292 | Ms4alo 69826 NM 023529 293 | 688 | 270 | 576 No
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 51 P148744 Msantd1 403174 NM 207277 5.00 7.28 5.07 6.05 Yes
A 52 P326240 Msh5 17687 NM 013600 5.40 4.58 5.39 4.84 No
A 51 P429865 Msh5 17687 NM 013600 5.69 4.86 5.12 4.67 No
A 52 P780821 Msi2 76626 AKO031365 9.21 11.23 9.06 10.06 Yes
A 52 P386979 Msi2 76626 AKO031365 8.58 10.85 8.96 10.15 Yes
A 51 P221449 Msi2 76626 AK031365 7.18 9.15 7.01 8.32 No
A 52 P628060 Msi2 76626 AK031365 8.05 10.15 8.04 9.35 No
A 52 P580159 Mtcll 68617 AKO051750 8.76 9.58 9.48 9.93 No
A 51 P195622 Mtdh 67154 NM 026002 9.45 10.11 9.70 10.12 No
A 51 P175699 Mtfpl 67900 NM 026443 9.15 10.03 9.05 9.39 No
A 51 P392928 Mthfdl 108156 NM 138745 11.33 12.14 11.49 11.88 No
A 51 P138189 Mthfs 107885 NM 026829 11.63 10.90 11.65 11.33 No
A 52 P350537 Mtmrl 1 194126 NM 181409 9.56 8.86 9.57 9.17 No
A 52 P296208 Mtrr 210009 NM 172480 5.41 6.23 5.47 6.19 No
A 52 P421947 Mtss1 211401 NM 144800 4.32 6.41 3.28 5.12 Yes
A 52 P601055 Mitssl 211401 NM 144800 8.98 10.61 7.97 9.49 Yes
A 51 P201338 Mitssl 211401 NM 144800 5.36 7.99 5.34 6.90 Yes
A 52 P211197 Mturn 68235 NM 001289740 8.33 7.32 8.59 7.97 Yes
A 51 P445487 Mturn 68235 NM 001289740 10.16 9.29 10.08 9.42 No
A 51 P218910 Mturn 68235 NM 001289740 9.88 9.15 10.01 9.63 No
A 51 P426130 Muc5ac 17833 NM 010844 5.97 5.05 5.20 5.27 No
A 51 P378029 Murc 68016 NM 026509 9.33 12.27 8.63 11.87 No
A 52 P335064 Mustn1 66175 NM 181390 8.85 10.40 8.84 10.24 No
A 51 P514085 Mx2 17858 NM 013606 7.04 6.14 6.52 6.06 No
A 52 P230650 Mxd4 17122 AK040356 12.59 11.77 12.34 11.85 No
A 51 P294994 Mxil 17859 NM 001008542 10.18 9.57 10.36 9.92 No
A 52 P440284 Mxra7 67622 NM 026280 11.39 13.14 11.15 12.44 No
A 51 P356579 Mxra7 67622 NM 026280 8.69 9.64 8.73 9.62 No
A 51 P275072 Myadml2 68515 NM 026751 2.54 6.15 3.14 5.47 No
A 51 P137121 Mybph 53311 NM 016749 2.06 12.53 2.24 11.11 No
A 51 P137125 Mybph 53311 NM 016749 3.84 12.79 3.81 11.37 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P93284 | Myel 16918 NM 008506 443 | 1200 | 405 | 1127 | wo
A 51 P281844 | Myef2 17876 NM 010852 1177 | 1246 | 1148 | 1221 | No
A 51 P364788 | Myhl 17879 NM 030679 402 | 598 | 370 | 477 | ves
A 51 P192042 | Myhl 17879 NM 030679 200 | 1292 | 211 | 32 | N
A 51 P395652 | Myh2 17882 NM 001039545 | 218 | 830 | 233 | 637 | ves
A 52 P247953 | Myh3 17883 NM 001099635 | 232 | 1421 | 282 | 1167 | ves
A 51 P167668 | Myh3 17883 NM 001099635 | 214 | 1475 | 227 | 1239 | ves
A 51 338072 | Myh4 17884 NM 010855 200 | 577 | 374 | 436 No
A 51 P512210 | Myh6 17888 NM 010856 223 | 873 | 265 | se6s Yes
A 51 P143162 | Myh7 140781 NM 080728 618 | 1414 | ss0 | 1123 | Yes
A 52 P88033 | Myh7 140781 NM 080728 588 | 1432 | 512 | 1142 | ves
A 51 P143296 | Myhs 17885 NM 177369 261 | 1274 | 336 | 1083 | Yes
A 51 P416858 | Myll 17901 NM 021285 243 | 1447 | 243 | 1265 | ves
A 52 P273120 | Myll 17901 NM 021285 230 | 1000 | 284 | 795 No
A 51 P150480 | myl12a 67268 NM 026064 1009 | 1078 | 1004 | 1041 No
A 51 P177210 | myi3 17897 NM 010859 405 | 1222 | 432 | 1028 | ves
A 51 P413130 | myl4 17896 NM 010858 820 | 1184 | 814 | 996 | ves
A 52 544523 | myl4 17896 NM 010858 816 | 1202 | 810 | 1023 | Yes
A 52 P145912 | myik 107589 NM 139300 845 | 912 | 738 | 778 | Yes
A 52 P575217 | mylk 107589 NM 139300 848 | 920 | 763 | s01 Yes
A 52 P1011632 | Mylk4 238564 NM 001166030 | 2.60 | 1081 | 273 | 894 | ves
A 52 P383572 | Mylpf 17907 NM 016754 620 | 1573 | ss2 | 1437 | Yes
A 52 P685422 | Myol0 17909 NM 019472 1082 | 1198 | 1064 | 1156 | No
A 51 P421780 | Myo18b 74376 AKO016515 233 | 988 | 246 | 862 | Yes
A 51 P126476 | Myolb 17912 NM 010863 1136 | 1049 | 1074 | 1008 | No
A 52 P361673 | Myolb 17912 NM 010863 1036 | 955 | 980 | ss87 No
A 51 P126484 | Myolb 17912 NM 010863 10.88 | 1005 | 1040 | 1007 | No
A 52 P412408 | Myolh 231646 NM 001164573 | 523 | 443 | s08 | 539 | ves
A 52 P66130 | Myosb 17919 NM 201600 239 | s6s | 347 | 440 No
A 52 P564653 | Myo6 17920 U49739 8.71 788 | 853 | 749 No
A 51 245391 | Myo9a 270163 NM 173018 543 | 464 | s70 | 528 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD

A 52 P14881 Myo9b 17925 NM 015742 5.93 524 5.81 538 No
A 51 P351166 | Myodl 17927 NM 010866 5.95 9.90 6.92 8.65 No
A 51 P351166 | Myodl 17927 NM 010866 6.26 10.07 6.88 8.53 No
A 51 P351166 | Myodl 17927 NM 010866 6.14 9.89 7.08 8.76 No
A 51 P351166 | Myodl 17927 NM 010866 6.15 9.87 7.02 8.30 No
A 51 P351166 | Myodl 17927 NM 010866 6.20 9.90 6.94 8.54 No
A 51 P351166 | Myodl 17927 NM 010866 6.40 9.91 7.00 8.66 No
A 51 P351166 | Myodl 17927 NM 010866 6.42 9.87 7.10 8.54 No
A 51 P351166 | Myodl 17927 NM 010866 6.66 9.96 7.22 8.63 No
A 51 P351166 | Myodl 17927 NM 010866 6.75 9.94 7.01 8.47 No
A 51 P351166 | Myodl 17927 NM 010866 6.86 9.98 7.14 8.41 No
A 51 P102122 | Myog 17928 NM 031189 3.38 17.69 3.00 16.34 Yes
A 51 P102122 | Myog 17928 NM 031189 345 17.42 331 16.33 Yes
A 51 P102122 | Myog 17928 NM 031189 3.26 17.46 3.25 16.39 Yes
A 51 P102122 | Myog 17928 NM 031189 3.75 17.46 3.08 16.40 Yes
A 51 P102122 | Myog 17928 NM 031189 348 17.40 3.60 16.36 Yes
A 51 P102122 | Myog 17928 NM 031189 3.59 17.45 3.26 16.41 Yes
A 51 P102122 | Myog 17928 NM 031189 3.74 17.50 3.20 16.47 Yes
A 51 P102122 | Myog 17928 NM 031189 3.56 17.43 3.13 16.41 Yes
A 51 P102122 | Myog 17928 NM 031189 341 1744 | 273 16.45 Yes
A 51 P102122 | Myog 17928 NM 031189 3.50 17.34 3.14 16.44 Yes
A 51 P302520 | Myoml 17929 NM 010867 3.84 9.64 3.54 8.02 Yes
A 51 P431785 | Myom2 17930 NM 008664 6.85 13.84 6.35 12.82 Yes
A 51 P268983 | Myom3 242702 NM 001085509 | 3.76 13.05 3.54 10.70 Yes
A 51 P379750 | Myozl 59011 NM 021508 4.30 6.09 4.04 5.16 Yes
A 52 P305767 | Myozl 59011 NM 021508 3.74 532 3.36 4.60 No
A 51 P248638 | Myoz2 59006 NM 021503 3.17 8.24 4.24 6.76 Yes
A 52 P577853 | Mysml 320713 NM 177239 7.98 7.35 8.40 8.10 Yes
A 51 P437883 | Mazfl 109889 NM 145819 8.46 7.68 8.14 7.63 No
A 51 P208931 | N4bp3 212706 NM 145974 9.12 11.21 9.37 10.97 No
A 52 P191341 | Naals 74838 NM 053089 7.15 7.95 7.12 7.56 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P4657 Naa25 231713 BC048860 8.12 9.20 8.45 8.78 No
A 52 P440881 | Naa2s 231713 BC048860 8.41 9.46 8.81 9.26 No
A 52 P208665 | Naa50 72117 NM 028108 1143 | 1235 | 1126 | 11.93 No
A 51 P393587 | Naa50 72117 NM 028108 11.08 | 1204 | 1110 | 11.84 No
A 51 P265026 | Naip2 17948 NM 010872 7.00 6.00 8.30 7.56 Yes
A 51 P294233 | Nanog 71950 NM 028016 2.90 5.89 4.89 4.73 No
A 51 P366207 | Napll2 17954 NM 008671 6.17 7.02 621 6.74 No
A 51 P414115 | Naprtl 223646 NM 172607 10.75 9.84 10.66 | 10.04 No
A 51 P124606 | Nat2 17961 NM 010874 11.05 | 1017 | 1122 ] 1046 No
A 52 P201551 | Navl 215690 NM 173437 9.28 10.36 9.19 9.71 No
A 52 P627327 | Nav3 260315 XM 006513678 | 8.82 9.75 8.99 9.65 No
A 52 P613255 | Ncaml 17967 NM 001113204 | 1049 | 1152 ]| 1041 10.98 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 5.09 7.82 5.82 7.22 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 559 7.90 6.09 7.19 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 547 7.78 5.83 7.13 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 5.69 7.92 6.03 7.16 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 5.63 7.79 5.94 7.20 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 5.75 7.92 6.03 7.32 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 5.49 7.64 5.83 7.21 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 5.68 7.69 5.85 7.21 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 5.87 7.88 5.89 7.34 No
A 52 P291924 | Ncaml 17967 NM 001113204 | 5.71 7.67 5.89 7.16 No
A 52 P382754 | Ncaml 17967 NM 001113204 | 9.23 12.31 9.57 11.39 No
A 52 P684037 | Ncaml 17967 NM 001113204 | 5.9 7.58 5.63 6.99 No
A 51 P380309 | Ncaml 17967 NM 001113204 | 1245 | 1359 | 1240 | 1331 No
A 52 P668157 | Ncaml 17967 NM 001113204 | 3.95 5.34 3.87 4.93 No
A 52 P492989 | Ncan 13004 NM 007789 4381 3.87 4.77 4.42 No
A 51 P405606 | Ndrgl 17988 NM 008681 13.97 | 1272 | 1421 13.15 No
A 51 P458540 | Ndufal2 66414 NM 025551 1158 | 1223 | 11.73 | 12.10 No
A 51 P458538 | Ndufal2 66414 NM 025551 1330 | 1388 | 1335 | 13.72 No
A 52 P303235 | Ndufabl 70316 NM 028177 8.59 9.37 8.65 9.27 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P1093473 | Ndufabl 70316 NM 028177 13.08 | 1372 | 1311 | 1355 No
A 51 P162098 | Ndufaf4 68493 NM 026742 1093 | 1207 | 1085 | 1155 No
A 52 P325265 | Ndufafd 68493 NM 026742 547 7.00 5.66 6.28 No
A 52 P287387 | Ndufaf4 68493 NM 026742 6.23 7.02 6.22 6.43 No
A 51 P395014 | Ndufs3 68349 NM 026638 1365 | 1430 | 1391 | 14.16 No
A 51 P495331 | Neb 17996 NM 010889 2.39 10.13 327 7.61 Yes
A 51 P218535 | Neb 17996 NM 010889 249 8.55 231 6.29 Yes
A 51 P339932 | Neb 17996 NM 010889 243 6.45 2.15 4.79 Yes
A 52 P2632 Negrl 320840 NM 177274 6.23 451 7.28 6.97 No
A 51 P452323 | Nes 18008 NM 016701 9.34 13.36 8.99 12.32 Yes
A 51 P452323 | Nes 18008 NM 016701 9.22 13.06 8.91 12.25 Yes
A 51 P452323 | Nes 18008 NM 016701 9.20 13.05 8.87 12.25 Yes
A 51 P452323 | Nes 18008 NM 016701 9.23 13.12 8.94 12.33 Yes
A 51 P452323 | Nes 18008 NM 016701 921 12.99 8.81 12.21 Yes
A 51 P452323 | Nes 18008 NM 016701 921 13.13 8.92 12.37 Yes
A 51 P452323 | Nes 18008 NM 016701 9.16 13.06 8.89 12.30 Yes
A 51 P452323 | Nes 18008 NM 016701 9.18 13.01 8.85 12.25 Yes
A 51 P452323 | Nes 18008 NM 016701 9.20 13.06 8.87 12.33 Yes
A 51 P452323 | Nes 18008 NM 016701 9.25 13.06 8.85 12.36 Yes
A 51 P460143 | Neuw2 23956 NM 015750 8.81 7.72 8.65 7.81 No
A 52 P339011 | Neurlla 18011 NM 021360 7.55 11.85 7.92 10.70 No
A 52 P135736 | Neurlla 18011 NM 021360 4.24 8.23 439 7.13 No
A 52 P367520 | Nexn 68810 NM 199465 11.06 | 1287 | 1084 | 12.40 No
A 52 P236448 | Ngfr 18053 NM 033217 3.97 6.81 5.01 4.96 Yes
A 52 P236448 | Ngfr 18053 NM 033217 3.88 6.76 3.80 5.03 Yes
A 52 P236448 | Ngfr 18053 NM 033217 8.17 6.71 3.94 5.05 Yes
A 52 P236448 | Ngfr 18053 NM 033217 4.87 6.91 461 5.26 Yes
A 52 P236448 | Ngfr 18053 NM 033217 5.19 6.94 4.74 5.40 Yes
A 52 P236448 | Ngfr 18053 NM 033217 548 6.90 4.64 5.36 Yes
A 52 P236448 | Ngfr 18053 NM 033217 4.96 6.91 4.13 538 Yes
A 52 P236448 | Ngfr 18053 NM 033217 5.20 6.96 4.68 5.44 Yes
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Table A2.2 List of genes

significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P236448 | Ngfr 18053 NM 033217 5.02 7.03 4.84 551 Yes
A 52 P236448 | Ngfr 18053 NM 033217 5.01 6.90 4.74 5.54 Yes
A 52 P313813 | Nhp2 52530 NM 026631 1229 | 1337 | 1226 | 13.16 No
A 51 P329975 | Ninj2 29862 NM 016718 5.46 4.88 521 5.26 No
A 52 P987292 | Nip7 66164 NM 025391 542 6.92 5.04 6.19 Yes
A 51 P231597 | Nkain3 269513 AK051427 8.08 7.35 7.91 7.59 No
A 51 P124285 | Nkdl 93960 NM 027280 10.66 | 12.06 9.51 10.68 No
A 52 P493925 | Nkdl 93960 NM 027280 6.86 8.40 5.89 7.03 No
A 51 P500226 | Nkiras2 71966 NM 028024 11.15 | 12.03 | 1088 ] 1127 Yes
A 52 P145066 | Nkiras2 71966 NM 028024 7.65 8.49 7.61 7.93 No
A 51 P438002 | Nmb 68039 NM 026523 8.52 7.84 8.46 8.12 No
A 51 P125067 | Nmi 64685 NM 019401 1144 | 1064 | 1137 ] 1064 No
A 51 P369762 | Nmrk2 69564 NM 027120 3.24 11.38 3.19 10.38 No
A 51 P347764 | Noc3l 57753 NM 021315 6.98 7.78 7.28 7.86 No
A 51 P181691 | Nod2 257632 NM 145857 243 6.98 2.07 6.05 Yes
A 51 P332228 | Nol4 319211 NM 199024 443 5.11 427 5.80 Yes
A 51 P250832 | Nol6 230082 NM 139236 7.29 7.88 7.66 7.74 No
A 51 P366277 | Nols 70930 NM 001271397 | 1026 | 1099 | 1024 | 10.61 No
A 52 P89099 | Nolcl 70769 NM 001039352 | 7.76 8.73 7.86 8.47 No
A 52 P463109 | Nolcl 70769 NM 001039352 | 1085 | 1165 | 1088 | 1135 No
A 51 P258078 | Nop2 110109 NM 138747 1291 | 1423 | 1312 ] 13.95 No
A 51 P187902 | Nop56 67134 XM 006500062 | 13.68 | 1429 | 1359 | 1431 No
A 52 P183088 | Notchl 18128 711886 7.86 9.25 7.81 8.84 No
A 51 P508510 | Notchl 18128 711886 8.84 10.33 8.91 9.82 No
A 51 P508510 | Notchl 18128 711886 8.87 10.35 8.92 9.88 No
A 51 P508510 | Notchl 18128 711886 8.77 10.23 8.82 9.74 No
A 51 P508510 | Notchl 18128 711886 8.88 10.33 8.88 9.82 No
A 51 P508510 | Notchl 18128 711886 8.86 10.29 8.88 9.78 No
A 51 P508510 | Notchl 18128 711886 8.88 10.30 8.87 931 No
A 51 P508510 | Notchl 18128 711886 8.88 10.25 8.81 9.74 No
A 51 P508510 | Notchl 18128 711886 8.83 10.19 8.88 9.77 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P508510 | Notchl 18128 711886 8.96 10.32 8.89 9.77 No
A 51 P508510 | Notchl 18128 711886 8.89 10.24 8.93 9.86 No
A 52 P625940 | Noxol 71893 NM 027988 9.09 8.45 9.26 8.65 No
A 51 P232556 | Nphp3 74025 NM 028721 8.56 7.69 8.59 8.30 No
A 52 P565549 | Npr2 230103 NM 173788 4.67 3.91 4.69 4.44 No
A 51 P169783 | Npri3 17168 NM 181569 6.85 8.14 7.00 7.75 No
A 52 P122891 | Npsrl 319239 NM 175678 421 7.67 4.63 6.03 Yes
A 51 P424338 | Ngol 18104 NM 008706 1223 | 1138 | 1229 | 11.25 No
A 52 P35581 Nqo2 18105 NM 020282 6.88 6.27 6.71 6.31 No
A 51 P229536 | Nqo2 18105 NM 020282 1220 | 1149 | 11.91 11.42 No
A 52 P494622 | Nr4a2 18227 NM 013613 9.23 8.41 9.36 8.69 No
A 52 P28844 | Nrap 18175 NM 008733 391 5.93 4.01 5.65 No
A 51 P180413 | Nrcam 319504 NM 176930 5.02 7.64 5.57 7.67 No
A 52 P328064 | Nrgl 211323 XM 006509089 | 5.4 431 4.96 437 No
A 52 P158772 | Nrgl 211323 XM 006509089 | 9.85 8.99 9.45 9.00 No
A 52 P52635 | Nrgl 211323 XM 006509089 | 8.29 7.52 8.17 7.77 No
A 52 P369769 | Nrgl 211323 XM 006509089 | 9.09 8.46 8.98 8.53 No
A 52 P86892 | Nrnll 234700 NM 175024 561 4.53 5.09 4.60 No
A 51 P448784 | Nrsnl 22360 NM 009513 8.04 6.84 7.49 6.70 No
A 51 P163953 | Nsg2 18197 NM 008741 6.34 10.10 5.12 8.63 Yes
A 51 P367025 | Nsun7 70918 XM 006504105 | 5.15 3.90 5.68 5.19 No
A 52 P423849 | Nitsc 50773 NM 015807 1186 | 1114 | 11.88 | 1154 No
A 51 P425696 | Nt5c2 76952 AK038326 9.54 10.60 9.58 10.14 No
A 52 P574668 | Nitse 23959 NM 011851 548 4.69 5.55 4.79 No
A 52 P359819 | Nitfs 78405 NM 198190 7.03 6.04 7.05 6.67 Yes
A 51 P497661 | Ntn4 57764 NM 021320 4.42 5.63 4.80 4.87 No
A 51 P193336 | Nucb2 53322 NM 001130479 | 1160 | 1096 | 1174 | 1145 No
A 51 P148670 | Nudt7 67528 NM 024437 10.10 9.38 10.17 9.63 No
A 52 P136914 | Nudt7 67528 NM 024437 7.32 6.49 7.61 6.89 No
A 51 P420037 | Nup210 54563 NM 018815 2.65 8.88 2.79 7.34 Yes
A 51 P219291 | Nup93 71805 NM 172410 1068 | 1132 | 1048 | 10.60 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P324754 | Nuprll 69034 NM 026916 807 | 730 | 823 | 776 No
A 52 P279579 | Nyapl 243300 NM 175521 967 | 864 | 966 | 905 No
A 51 P428529 | Oasle 114643 NM 033541 857 | 741 878 | 770 No
A 51 P154842 | Oaslif 243262 NM 145153 731 654 | 719 | 6.59 No
A 51 P387123 | Oasl2 23962 NM 011854 689 | 584 | 666 | 588 No
A 52 P642453 | Obsen 380698 NM 199152 205 | 813 | 232 | 501 Yes
A 51 P479583 | Obsll 98733 NM 178884 1339 | 1435 | 1336 | 1375 | No
A 52 P175342 | Ogfil1 70155 NM 001081079 | 983 | 807 | 972 | ss8 No
A 51 347312 | Ogfill 70155 NM 001081079 | 11.43 | 1028 | 1145 | 1046 | No
A 51 P137236 | Olfl 56177 NM 019498 813 | 1125 | 763 | 1055 | No
A 52 P4s4183 | olfmiob 320078 NM 177068 834 | 1213 | 811 | 1154 | No
A 51 P282584 | olfmiob 320078 NM 177068 700 | 1093 | 682 | 1031 No
A 51 P191782 | Olfmi3 99543 NM 133859 1185 | 113 | 1140 | 10061 No
A 51 P255646 | Olfr1065 258403 NM 146408 640 | 745 | 633 | 6s8 No
A 52 P646552 | Olfr128 383243 NM 206816 s72 | osa2 | saa | s04 No
A 52 P219853 | Olfr1381 258461 NM 146469 604 | 530 | sa41 5.49 No
A 51 P156196 | OIfr603 259073 NM 147070 431 343 | 420 | 3.8 No
A 51 P235764 | Olfi659 259052 NM 147050 224 | 534 | 348 | 42s Yes
A 52 P405994 | Orail 109305 NM 175423 825 | 964 | 847 | 9.05 No
A 51 P166244 | Osbplla 64291 NM 207530 13.06 | 1237 | 1208 | 1261 No
A 52 P275354 | Osbpl7 71240 AKO017095 1093 | 1024 | 1086 | 1036 | No
A 51 P277345 | Ostfl 20409 NM 017375 1264 | 1193 | 1275 | 12.11 No
A 51 P107326 | Oxetl 67041 NM 024188 1565 | 1507 | 1534 | 1494 | No
A 52 P585509 | Oxrl 170719 AK040881 474 | 567 | 549 | 537 No
A 51 P519420 | Porxs 94045 NM 033321 317 | 490 | 320 | 355 No
A 52 P587738 | Pary2 18442 NM 008773 873 | 1021 | 912 | 936 No
A 51 P287635 | Pary2 18442 NM 008773 445 | 630 | 570 | ss4 No
A 52 P365896 | Pa2gs 18813 NM 011119 845 | 924 | s61 9.26 No
A 51 390446 | Pacs2 217893 NM 001291444 | 1242 | 1308 | 1257 | 1209 | No
A 52 P545393 | Pacsin2 23970 AF128535 1052 | 1113 | 1067 | 1000 | No
A 51 P345896 | Pafah2 100163 NM 133880 1248 | 1187 | 1253 | 12046 | No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P159060 | Paipl 218693 NM 145457 9.35 8.42 9.55 9.04 No
A 51 P171883 | Palmd 114301 NM 023245 5.14 8.31 4.57 7.28 No
A 51 P366513 | Papss2 23972 NM 011864 7.23 6.19 7.69 6.76 No
A 51 P430973 | Paqr7 71904 NM 027995 6.16 5.50 6.06 5.58 No
A 51 P422540 | Pagr8 74229 NM 028829 10.42 9.42 10.72 9.85 No
A 51 P114693 | Parml 231440 AK161172 8.85 13.93 7.58 11.56 Yes
A 51 P114577 | Parml 231440 AK161172 5.64 10.32 5.89 8.01 Yes
A 51 P129199 | Parpl0 671535 NM 001163576 | 10.18 941 9.85 9.53 No
A 52 P593379 | Pax9 18511 NM 011041 8.03 7.32 8.47 7.96 Yes
A 51 P324450 | Pbp2 76400 NM 029595 3.96 336 4.16 3.49 No
A 52 P543460 | Pbxl 18514 AK 144446 9.29 8.64 9.60 8.82 No
A 52 P197199 | Pcdh9 211712 AY861425 10.73 9.97 1092 | 10.69 Yes
A 51 P475704 | Pcdh9 211712 AY861425 7.77 6.81 7.91 7.32 No
A 51 P245789 | Pcolce2 76477 NM 029620 9.19 7.65 9.73 8.64 No
A 51 P361150 | Pcpall 66425 NM 025557 8.09 7.17 7.33 7.16 No
A 52 P496202 | Pcskin 30052 NM 013892 8.93 10.17 8.99 9.41 No
A 51 P480578 | Pcx 18563 NM 008797 1257 | 1321 | 1251 12.60 Yes
A 52 P573 Pdella 241489 NM 001081033 | 439 3.26 3.87 3.77 No
A 51 P120024 | Pde2a 207728 NM 001008548 | 2.43 9.91 242 8.22 Yes
A 52 P502828 | Pde2a 207728 NM 001008548 | 5.02 7.22 524 6.11 Yes
A 51 P489488 | Pde4dip 83679 NM 178080 941 11.54 9.55 10.64 Yes
A 52 P674593 | Pdesa 242202 NM 153422 8.25 6.90 7.48 6.22 No
A 52 P618427 | Pdgfb 18591 NM 011057 5.81 6.96 5.51 7.03 No
A 51 P175262 | Pdgfb 18591 NM 011057 3.81 5.20 401 547 No
A 52 P636948 | Pdgfd 71785 NM 027924 9.01 8.29 9.39 9.32 Yes
A 52 P264283 | Pdgfra 18595 NM 011058 5.87 4.68 6.23 5.45 No
A 52 P568792 | Pdhb 68263 NM 024221 1264 | 1342 | 1260 | 13.05 No
A 51 P321921 | Pdhb 68263 NM 024221 1214 | 1299 | 1216 | 12561 No
A 51 P350453 | Pdk4 27273 NM 013743 1292 | 1225 | 1354 | 13.19 Yes
A 51 P472726 | Pdlim2 213019 NM 145978 1569 | 1500 | 1546 | 15.08 No
A 51 P157677 | Pdlim3 53318 NM 016798 3.86 10.14 | 246 9.17 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P579531 | Pdlim3 53318 NM 016798 4.78 10.68 3.95 971 No
A 51 P470432 | Pdlim4 30794 AK035513 9.29 11.42 8.38 10.97 Yes
A 52 P149438 | Pdlim5 56376 NM 019809 6.70 8.61 6.72 7.86 No
A 51 P506284 | Pdlim7 67399 NM 026131 8.01 9.42 7.56 8.66 Yes
A 52 P489193 | Pdlim7 67399 NM 026131 9.82 11.37 9.48 10.60 No
A 52 P112816 | Pdssl 56075 NM 019501 6.61 7.62 6.49 7.28 No
A 52 P359502 | Pdxk 216134 NM 172134 1392 | 1323 | 1364 ] 13.18 No
A 52 P609120 | Pdxp 57028 NM 020271 7.77 9.20 7.80 8.66 No
A 51 P266695 | Peli3 240518 NM 172835 7.63 6.77 7.58 7.06 No
A 52 P286166 | Penk 18619 NM 001002927 | 8.68 7.61 9.45 8.31 No
A 51 P303397 | Pepd 18624 NM 008820 1288 | 13.66 | 1277 ] 1339 No
A 52 P79889 | Perl 18626 NM 011065 9.37 8.69 941 9.04 No
A 51 P317941 | Perp 64058 NM 022032 9.39 8.30 8.78 7.86 No
A 52 P118958 | Pex19 19298 NM 023041 1064 | 1157 | 1071 11.06 No
A 51 P427177 | Pex19 19298 NM 023041 9.11 9.91 9.11 9.54 No
A 51 P480861 | Pgas 58803 NM 021453 4.17 5.60 4.60 4.90 No
A 51 P264495 | Pgam2 56012 NM 018870 6.92 12.06 6.18 10.07 Yes
A 51 P226740 | Pgap2 233575 NM 145583 9.25 8.59 8.87 8.56 No
A 52 P341449 | Pgm3 109785 NM 028352 11.18 | 1056 | 11.14 ] 1074 No
A 52 P96772 | Pgp 67078 NM 025954 8.52 9.90 8.32 9.05 No
A 51 P466964 | Pgp 67078 NM 025954 1286 | 1396 | 1279 | 1331 No
A 51 P144581 | Pgrmcl 53328 NM 016783 1421 | 13.48 | 1406 | 13.63 No
A 51 P165934 | Phb 18673 NM 008831 11.17 | 1186 | 1114 ] 1170 No
A 52 P380369 | Phflld 219132 BC030186 7.86 6.85 7.68 7.02 No
A 52 P218584 | Phf20l1 239510 NM 001081409 | 6.18 6.92 6.30 6.60 No
A 52 P125533 | Phip 83946 NM 001081216 | 7.20 6.32 6.82 6.44 No
A 52 P126045 | Phif2 68770 NM 172992 7.08 7.80 7.08 7.76 No
A 52 P583433 | Pign 27392 NM 013784 9.64 8.81 8.92 8.54 No
A 51 P186487 | Pik3c2b 240752 AK049181 3.37 6.04 3.35 6.01 No
A 51 P463428 | Pik3ipl 216505 AF528078 1252 | 1159 | 1258 | 11.95 No
A 52 P484787 | Pinl 23988 NM 023371 4.72 3.70 4.26 4.48 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P271468 | Pip4k2a 18718 NM 008845 8.51 965 | 871 9.55 No
A 51 P386612 | Pir 69656 NM 027153 1116 | 1044 | 1118 | 1068 | No
A 52 P609109 | Pitpncl 71795 NM 145823 729 | 661 764 | 739 | ves
A 51 P501897 | Pin 18741 NM 001042502 | 5.91 707 | 598 | 634 No
A 52 P141123 | Pjal 18744 NM 008853 981 | 1063 | 980 | 1007 | No
A 52 P234729 | P2 18764 NM 008861 133 | 1239 | 1300 | 1261 No
A 51 P395258 | Pkia 18767 M63554 615 | 896 | 592 | 823 No
A 52 P314129 | Pkia 18767 M63554 929 | 1214 | 937 | 1135 | No
A 52 P328249 | Pkm 18746 NM 011099 521 599 | 520 | 595 No
A 52 P6442 Pknox2 208076 NM 001029838 | 396 | 685 | 356 | 573 No
A 51 P381618 | Plala 85031 NM 134102 524 | 700 | ss0 | 774 No
A 51 P402760 | Pla2gda 18783 NM 008869 1218 | 1118 | 1222 | 1174 | o
A 51 215627 | Placoa 211623 NM 207229 1149 | 1065 | 1157 | 1105 | No
A 52 P686218 | Plbl 665270 NM 001081407 | 949 | 841 816 | 730 | ves
A 52 P18262 | Plcbi 18795 NM 019677 758 | 624 | s11 710 | ves
A 51 P284665 | Plebl 18795 NM 019677 879 | 7120 | 912 | 752 No
A 52 P351574 | Plebi 18795 NM 019677 879 | 710 | 878 | 701 No
A 51 P137029 | Pleel 74055 AK035546 698 | 609 | 723 | 646 No
A 51 P287617 | Plekhhl 211945 NM 181073 653 | 1032 | 657 | 930 | Yes
A 52 P439502 | Plekhhl 211945 NM 181073 2.91 789 | 260 | 671 No
A 51 502194 | Plekhm3 241075 NM 001039493 | 422 | 516 | 570 | 463 No
A 51 P509971 | Plekhol 67220 NM 023320 1231 | 1296 | 1182 | 1237 | Yes
A 51 P258150 | Plin2 11520 NM 007408 1541 | 1473 | 1533 | 15020 | No
A 51 P495780 | Plind 57435 NM 020568 1236 | 1079 | 1250 | 1150 | No
A 51 P290576 | P2 20620 NM 152804 13.03 | 1230 | 1333 | 1206 | No
A 51 P271614 | Pis3 102866 NM 145629 1458 | 1565 | 1459 | 1507 | No
A 51 P229675 | Plsert 22038 NM 011636 1224 | 1127 | 1200 | 1165 | No
A 51 229676 | Plserl 22038 NM 011636 1213 | 1144 | 1196 | 1152 | o
A 52 P654841 | Plserl 22038 NM 011636 1128 | 1068 | 1129 | 1078 | No
A 51 P110529 | Plxna2 18845 NM 008882 934 | 1056 | 987 | 1070 | No
A 51 P229602 | Plxna2 18845 NM 008882 1175 | 1285 | 123 | 1207 | No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P232748 | Plxnb3 140571 NM 019587 4.67 7.22 5.08 6.62 No
A 51 P258529 | Pmp22 18858 AK035065 1445 | 1385 | 1410 | 13.73 No
A 52 P1067763 | Pmp22 18858 AK035065 3.01 5.82 2.54 5.61 No
A 52 P642836 | Pnmal2 434128 NM 001099636 | 3.87 4.69 371 4.26 No
A 51 P192589 | Pnol 66249 NM 025443 1213 | 1317 | 1239 | 13.13 No
A 51 P488890 | Pnp 18950 NM 013632 11.89 | 1126 | 11.91 11.50 No
A 51 P246754 | Pnpo 103711 NM 134021 8.91 8.22 9.33 8.97 Yes
A 52 P460095 | Polk 27015 NM 012048 3.56 2.59 3.70 3.69 No
A 51 P397493 | Polm 54125 NM 017401 1202 | 1129 | 1163 ] 1150 No
A 51 P236197 | Polrla 20019 AK087773 1217 | 13.05 | 1214 ] 12.69 No
A 51 P410949 | Polr3g 67486 NM 001081176 | 7.78 9.09 7.48 8.43 No
A 52 P662785 | Polr3g 67486 NM 001081176 | 3.45 6.19 3.58 527 No
A 51 P484919 | Polrmt 216151 NM 172551 1150 | 1221 | 1161 11.99 No
A 51 P256665 | Pon3 269823 NM 173006 10.96 9.96 11.01 10.65 Yes
A 52 P662226 | Pon3 269823 NM 173006 10.53 9.68 10.69 | 10.30 Yes
A 51 P224311 | Popdc2 64082 NM 022318 6.24 10.38 6.28 9.16 Yes
A 52 P486279 | Popdc3 78977 NM 024286 6.34 9.19 6.42 8.16 No
A 51 P189985 | Ppan 235036 NM 145610 1155 | 1233 | 1176 | 1233 No
A 51 P433026 | Ppapdc2 74411 NM 028922 9.14 8.51 9.25 8.82 No
A 51 P321374 | Ppapdc3 227721 NM 145521 6.31 11.15 6.18 9.52 Yes
A 51 P106799 | Pparg 19016 NM 011146 1216 | 1090 | 1215 ] 11.42 No
A 51 P106799 | Pparg 19016 NM 011146 11.89 | 1070 | 12.11 11.44 No
A 51 P106799 | Pparg 19016 NM 011146 1190 | 1084 | 1214 ] 1144 No
A 51 P106799 | Pparg 19016 NM 011146 11.87 | 1083 | 1210 ] 11.40 No
A 51 P106799 | Pparg 19016 NM 011146 11.85 | 1083 | 12008 | 11.39 No
A 51 P106799 | Pparg 19016 NM 011146 11.87 | 1090 | 1214 | 1137 No
A 51 P106799 | Pparg 19016 NM 011146 11.88 | 1093 | 1218 | 11.49 No
A 51 P106799 | Pparg 19016 NM 011146 11.79 | 1084 | 1210 | 1143 No
A 51 P106799 | Pparg 19016 NM 011146 11.74 | 1080 | 12,08 | 11.39 No
A 51 P106799 | Pparg 19016 NM 011146 11.89 | 1100 | 1219 | 11.54 No
A 51 P294891 | Ppargclb 170826 NM 133249 533 11.00 5.69 10.32 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P526724 | Ppargclb 170826 NM 133249 3.14 9.52 3.58 8.66 No
A 52 P293222 | Ppargclb 170826 NM 133249 2.63 8.69 2.80 7.60 No
A 51 P296905 | Ppat 231327 NM 172146 9.37 10.00 9.09 9.64 No
A 51 P428372 | Ppbp 57349 NM 023785 5.20 4.11 538 431 No
A 52 P239922 | Ppefl 237178 NM 011147 439 2.84 4.72 3.30 No
A 51 P316311 | Ppfiad 68507 NM 001144855 | 3.77 11.79 3.06 10.51 Yes
A 51 P101879 | Ppid 67738 NM 026352 1190 | 1268 | 11.87 | 1261 No
A 52 P485700 | Ppid 67738 NM 026352 1239 | 1324 | 1237 ] 13.07 No
A 51 P308590 | Ppif 105675 NM 134084 7.99 9.24 8.34 8.95 No
A 52 P130415 | Ppip5k2 227399 NM 173760 6.87 6.20 6.78 6.39 No
A 51 P164835 | Ppl 19041 NM 008909 6.34 525 6.57 5.96 Yes
A 52 P262883 | Ppplrldb 18938 NM 008889 1368 | 1519 | 13.89 ] 1498 No
A 51 P133037 | Ppplrldb 18938 NM 008889 1590 | 17.13 | 1603 | 17.07 No
A 51 P239386 | Ppplrl4c 76142 NM 133485 3.89 5.90 423 5.18 Yes
A 52 P601192 | Ppp2rlb 73699 NM 001034085 | 9.79 10.50 9.07 9.68 Yes
A 51 P136810 | Ppp3r2 19059 NM 001004025 | 6.26 5.45 5.83 577 No
A 51 P332652 | Pglc3 217430 NM 172574 1192 | 1115 | 1227 | 1162 No
A 52 P597338 | Praf2 54637 NM 138602 9.50 8.71 9.58 9.10 No
A 51 P309501 | Praf2 54637 NM 138602 1139 | 1065 | 1142 ] 1098 No
A 51 P297011 | Prcp 72461 NM 028243 1228 | 1166 | 1222 | 11.83 No
A 51 P487331 | Prdmi0 382066 XM 006510465 | 6.17 5.58 6.27 5.78 No
A 51 P167117 | Prdml1 100042784 | AK078754 436 3.65 4.14 4.19 No
A 51 P200819 | Prdx4 53381 AK165551 1477 | 1384 | 1514 | 1475 Yes
A 52 P313861 | Prdx4 53381 AK165551 6.71 6.01 6.68 6.50 No
A 52 P90124 | Prep 19072 NM 011156 1248 | 1335 | 1227 | 13.02 No
A 51 P409893 | Prkar2a 19087 NM 008924 8.09 9.83 8.84 9.48 No
A 51 P217295 | Prkar2a 19087 NM 008924 3.22 5.01 4.05 5.00 No
A 51 P221062 | Prkar2b 19088 NM 011158 1374 | 1499 | 13.73 | 1453 No
A 51 P460734 | Prked 18753 NM 011103 11.06 | 1044 | 1087 | 1054 No
A 51 P180974 | Prkcdbp 109042 NM 028444 1469 | 1407 | 1475 | 14.04 No
A 51 P179864 | Prkx 19108 NM 016979 1030 | 1199 | 1047 | 1157 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P458279 | Prir 19116 NM 011169 7.34 8.64 7.40 821 No
A 52 P121761 | Prmi3 71974 AK049836 7.16 8.87 7.07 8.36 No
A 51 P101317 | Prmt3 71974 AK049836 8.76 9.64 9.06 9.57 No
A 51 P295967 | Proc 19123 NM 001042768 | 5.85 4.99 5.07 5.09 No
A 51 P382152 | Procr 19124 NM 011171 1146 | 1072 | 1196 | 1148 Yes
A 52 P62270 | PrpfI8 67229 NM 026045 6.10 6.75 6.52 6.39 No
A 51 P369270 | Prrc2b 227723 NM 172661 5.20 6.13 5.00 547 Yes
A 52 P497188 | Prrgl 546336 NM 001289683 | 1097 | 10.04 | 1093 | 1055 No
A 51 P284233 | Prrg2 65116 NM 022999 1136 | 1077 | 1147 ] 1110 No
A 52 P329917 | Prrg2 65116 NM 022999 1169 | 11.03 | 11.80 ] 1134 No
A 51 P209771 | Prxl 18933 NM 001025570 | 1451 | 13.83 | 1416 | 13.73 No
A 51 P397437 | Prss46 74306 NM 183103 245 6.38 2.88 5.39 No
A 52 P501167 | Prss53 330657 NM 001081268 | 650 5.84 6.22 5.98 No
A 51 P431539 | Prss56 69453 NM 027084 3.17 6.60 3.47 6.07 No
A 52 P674087 | Prig 235472 NM 175485 831 7.46 8.50 8.10 No
A 51 P209818 | Prin3 19152 NM 011178 4.82 4.17 4.36 425 No
A 51 P326932 | Prune2 353211 NM 181348 1124 | 1184 | 1135 | 11.95 No
A 52 P523368 | Psapll 76943 NM 175249 5.39 4.76 6.00 5.04 No
A 51 P104960 | Psmcl 19179 NM 008947 1347 | 1408 | 1345 | 1371 No
A 51 P280971 | Psmc3 19182 NM 008948 13.05 | 13.68 | 13.02 ] 13.40 No
A 52 P49727 | Psmdl 70247 NM 027357 1286 | 1352 | 12381 13.09 No
A 51 P361535 | Psme2 19188 NM 011190 1497 | 1404 | 1472 ] 1446 No
A 51 P430263 | Psph 100678 NM 133900 11.80 | 1110 | 1199 ] 1150 No
A 51 P409694 | Psrcl 56742 NM 019976 1277 | 1217 | 1258 ] 1250 No
A 52 P431872 | Picd3 69956 NM 027275 1287 | 1360 | 1295 | 13.45 No
A 51 P161257 | Pichd4 627626 NM 028474 4.19 2.81 427 4.29 No
A 51 P157406 | Ptgds 19215 NM 008963 5.13 8.47 4.97 8.27 No
A 51 P372819 | Ptgis 19223 NM 008968 1027 | 1170 | 1054 | 1153 No
A 51 P444437 | Ptgrl 67103 NM 025968 1415 | 1338 | 13.78 | 13.40 No
A 51 P279100 | Ptgsl 19224 NM 008969 1377 | 1300 | 1386 | 13.41 No
A 51 P129360 | Pthlh 19227 NM 008970 5.11 7.50 6.33 7.65 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 51 P129363 Pthlh 19227 NM 008970 4.79 6.99 5.73 7.12 No
A 51 P484378 | Ptpdcl 218232 NM 207232 6.60 5.35 6.48 5.93 No
A 51 P393699 | Pipla 30963 NM 013935 1202 | 1382 | 1153 | 13.33 No
A 51 P463120 | Piplad2 66775 XM 006538189 | 13.15 1234 | 13.16 | 1266 No
A 51 P269793 Ptplad2 66775 XM 006538189 13.49 12.39 13.48 12.89 No
A 51 P455208 Ptpn13 19249 NM 011204 10.32 9.39 10.53 9.91 No
A 51 P236118 Ptpnl18 19253 U52523 5.13 4.00 4.56 3.48 No
A 52 P114722 Ptpn6 15170 NM 013545 6.37 4.97 5.67 4.85 No
A 52 P605266 Ptprd 19266 D13903 3.12 6.04 3.57 5.84 No
A 51 P468231 Ptprd 19266 D13903 2.61 5.33 2.92 5.19 No
A 51 P206153 Ptprd 19266 D13903 3.99 6.25 4.20 5.93 No
A 52 P148883 Ptprf 19268 NM 011213 13.43 12.37 13.75 13.28 No
A 52 P1012802 | Ptprj 19271 NM 008982 8.93 8.13 8.98 8.55 No
A 51 P468381 Purb 19291 NM 011221 11.44 13.14 11.28 12.24 Yes
A 52 P236883 Purb 19291 NM 011221 10.63 12.46 10.49 11.66 Yes
A 51 P433091 Purb 19291 NM 011221 12.88 14.63 12.81 14.13 No
A 51 P256439 Pus7 78697 NM 178403 9.42 10.08 9.91 10.01 No
A 51 P500156 Pvalb 19293 NM 013645 2.04 6.99 2.26 4.98 Yes
A 51 P237097 Pvr 52118 AK040334 5.28 6.38 5.46 6.25 No
A 52 P162697 Pvr 52118 AK040334 9.26 10.65 9.49 10.74 No
A 52 P628590 Pvr 52118 AK040334 8.92 10.48 9.02 10.15 No
A 52 P162695 Pvr 52118 AK040334 10.98 12.50 11.04 12.52 No
A 52 P225377 Pvr 52118 AK040334 5.53 6.30 5.45 6.05 No
A 51 P476129 Pwp2 110816 NM 029546 11.36 12.02 11.46 11.93 No
A 52 P152476 Pwp2 110816 NM 029546 10.46 11.13 10.54 10.98 No
A 51 P219662 Pxdcl 66895 NM 025831 7.49 6.78 7.79 7.19 No
A 51 P422194 Pxtl 69307 NM 153390 5.01 3.68 4.19 4.24 No
A 52 P350664 Pygb 110078 NM 153781 11.47 10.70 11.45 10.77 No
A 51 P434670 Qk 19317 NM 021881 10.97 12.60 11.06 12.37 No
A 52 P120719 Rab27b 80718 NM 030554 7.74 7.00 7.35 6.72 No
A 52 P319361 Rab30 75985 NM 029494 9.52 8.25 9.27 8.56 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P293688 | Rab32 67844 NM 026405 1273 | 1ss | 1301 | 1237 | No
A 52 P247057 | Rab36 76877 NM 029781 549 | 476 | 562 | 458 No
A 52 P450918 | Rab3ill 74760 BC020147 8.51 764 | 832 | 771 No
A 51 P248031 | Rab42 242681 XM 006538847 | 578 | 517 | 577 | so2s No
A 51 P276418 | Rabsb 270192 NM 173781 1002 | 908 | 1086 | 1055 | ves
A 52 P214678 | Rabo 56382 NM 019773 1353 | 1288 | 1364 | 1324 | No
A 51 P431888 | Radil 231858 NM 178702 1144 | 1084 | 1178 | 1123 | No
A 51 P431894 | Radil 231858 NM 178702 1077 | 1000 | 1004 | 1047 | No
A 51 P256771 | Raetla 19368 NM 009016 785 | 7.11 767 | 723 No
A 52 P10063 | Raetle 379043 NM 198193 940 | 868 | 940 | 894 No
A 51 P274789 | Rail4 75646 NM 030690 965 | 896 | 965 | 9.4 No
A_52 P645008 | Ralgpsl 241308 NM 175211 348 | 446 | 438 | 407 No
A_51 P115817 | Ralgps2 78255 NM 023884 937 | 1113 | 927 | 1047 | Yes
A_51_P190106_| Ralgps2 78255 NM 023884 906 | 1078 | 893 | 991 No
A_52 P276537_| Ralgps2 78255 NM 023884 730 | 8091 729 | 853 No
A 51 2227090 | Ramp3 56089 NM 019511 849 | 1192 | 916 | 1119 | No
A 51 P416771 | Ranbp3l 223332 NM 198024 492 | 423 | s04 | 464 No
A 52 P39756 | Raplgap? 380711 NM 001015046 | 7.04 | 9.1 690 | 9.05 No
A 51 P297799 | Raplgap2 380711 NM 001015046 | 567 | 873 | ss85 | 768 No
A 52 P336290 | Rap2a 76108 AKO018024 1230 | 1147 | 1241 | 1194 | wo
A 51 P116906 | Rapgef3 223864 NM 144850 1072 | 980 | 1012 | 954 No
A 51 P385974 | Rapsn 19400 NM 009023 384 | 921 332 | 889 No
A 51 P202440 | Rarb 218772 NM 011243 sas | 687 | 482 | 557 | Yes
A 51 P202440 | Rarb 218772 NM 011243 5.11 678 | 536 | sa8 | ves
A 51 P202440 | Rarb 218772 NM 011243 5.41 692 | 477 | se8 | ves
A 51 P202440 | Rarb 218772 NM 011243 486 | 669 | 500 | 547 | ves
A 51 P202440 | Rarb 218772 NM 011243 490 | 688 | a1 566 | Yes
A 51 P202440 | Rarb 218772 NM 011243 526 | 675 | s08 | 556 | vYes
A 51 P202440 | Rarb 218772 NM 011243 540 | 694 | 499 | 576 | Yes
A 51 P202440 | Rarb 218772 NM 011243 524 | ese | 4s1 560 | ves
A 51 P202440 | Rarb 218772 NM 011243 536 | 677 | 497 | s63 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P202440 | Rarb 218772 NM 011243 5.20 6.50 4.70 5.62 Yes
A 51 P401184 | Rarresl 109222 NM 001164763 | 5.96 528 6.72 6.06 Yes
A 51 P381558 | Rasa4 54153 NM 133914 1229 | 1169 | 1244 | 1227 Yes
A 52 P198435 | Rasgrp3 240168 NM 207246 7.75 7.04 7.12 6.73 No
A 51 P105927 | Rasl12 70784 NM 001033158 | 6.66 8.60 6.68 6.97 Yes
A 52 P460703 | Rassf3 192678 NM 138956 7.61 8.92 7.64 8.55 No
A 52 P596592 | Rassf 237504 NM 146240 7.87 6.82 7.78 6.83 No
A 52 P419873 | Rbl 19645 NM 009029 428 6.73 4.00 5.16 No
A 51 P136888 | Rbl 19645 NM 009029 1128 | 1373 | 11.19 | 12.85 No
A 51 P136888 | Rbl 19645 NM 009029 11.16 | 1347 | 1116 | 1281 No
A 51 P136888 | Rbl 19645 NM 009029 1145 | 1367 | 1119 | 1281 No
A 51 P136888 | Rbl 19645 NM 009029 1150 | 1371 | 1118 ] 1287 No
A 51 P136888 | Rbl 19645 NM 009029 1149 | 1369 | 1123 ] 1291 No
A 51 P136888 | Rbl 19645 NM 009029 1147 | 1366 | 1116 | 12.83 No
A 51 P136888 | Rbl 19645 NM 009029 1148 | 1366 | 11.17 | 12.84 No
A 51 P136888 | Rbl 19645 NM 009029 1148 | 1361 | 1111 12.81 No
A 51 P136888 | Rbl 19645 NM 009029 1154 | 1367 | 1119 | 1287 No
A 51 P136888 | Rbl 19645 NM 009029 1133 | 1343 | 11.08 | 1277 No
A 51 P508864 | Rbfoxl 268859 NM 021477 3.24 6.62 3.40 5.85 No
A 52 P598492 | Rbm20 73713 NM 001170847 | 4.63 6.92 6.37 6.11 No
A 51 P487832 | Rbm24 666794 NM 001081425 | 2.55 10.28 2.60 8.09 Yes
A 52 P920158 | Rbm24 666794 NM 001081425 | 3.19 12.35 321 10.57 Yes
A 51 P418737 | Rbm33 381626 AK014289 5.73 6.84 5.26 6.07 No
A 51 P262670 | Rbm38 56190 NM 019547 543 7.32 5.53 6.44 No
A 51 P166818 | Rbm43 71684 NM 030243 9.20 8.34 9.27 8.62 No
A 52 P100028 | Rbpij 19664 NM 009035 1144 | 1206 | 1150 | 11.84 No
A 52 P144032 | Rbpms 19663 NM 019733 6.79 5.88 6.16 5.47 No
A 52 P223618 | Ren3 52377 NM 026555 1383 | 1314 | 1393 | 13.62 No
A 51 P479618 | Rdhs 19682 NM 134006 1039 | 11.11 1040 | 11.69 No
A 51 P508341 | Reepl 52250 NM 178608 6.08 10.56 5.47 9.40 Yes
A 51 P439299 | Relt 320100 NM 177073 6.32 7.50 5.95 6.60 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P316661 | Renl 19701 NM 031192 5.12 327 523 451 No
A 51 P305508 | Rerg 232441 NM 181988 4.19 530 4.13 522 No
A 51 P245631 | Rfin2 74013 NM 028713 10.08 9.23 9.78 9.54 No
A 51 P485260 | Rell 19731 NM 016846 11.72 | 1095 | 1181 | 1143 No
A 52 P20075 | Rgsi2 71729 NM 173402 7.67 6.71 7.16 6.95 No
A 51 P389957 | Rgsl4 51791 NM 016758 5.74 7.08 6.19 6.55 No
A 51 P249286 | Rgsl6 19734 NM 011267 3.49 9.79 3.73 8.26 Yes
A 51 P244792 | Rgs17 56533 NM 001161822 | 851 7.33 8.55 7.82 No
A 52 P843282 | Rgsl7 56533 NM 001161822 | 6.84 5.79 6.34 5.92 No
A 52 P378968 | Rgs2 19735 NM 009061 7.03 7.93 7.03 7.89 No
A 51 P402165 | Rgs7 24012 NM 011880 5.09 361 5.29 4.06 No
A 52 P635598 | Rgs8 67792 NM 026380 371 4.53 3.81 3.82 No
A 51 P135012 | Rhpn2 52428 NM 027897 7.87 6.75 8.41 7.54 Yes
A 51 P163188 | Rin2 74030 NM 028724 1122 | 1057 | 1142 ] 1088 No
A 52 P174775 | Ripkl 19766 NM 009068 9.96 9.18 10.07 9.88 Yes
A 51 P349528 | Rnasel0 75019 NM 029145 8.02 7.00 7.69 7.23 No
A 52 P262511 | Rnase4 58809 NM 021472 1247 | 1175 | 1255 ] 11.90 No
A 51 P237383 | Rnase4 58809 NM 021472 1384 | 12.80 | 13.81 13.12 No
A 51 P268117 | Rnfll 29864 NM 013876 1226 | 13.11 | 1263 | 13.03 No
A 51 P266847 | Rnfl26 70294 NM 144528 1158 | 1255 | 1160 | 12.19 No
A 51 P398517 | Rnfl30 59044 NM 021540 1207 | 1146 | 1239 ]| 12.08 No
A 52 P228702 | Rnfl50 330812 NM 177378 5.57 4.54 5.75 5.62 No
A 52 P683038 | Rnfl70 77733 NM 029965 9.38 8.70 9.22 8.75 No
A 51 P500661 | Rnfl82 328234 NM 183204 3.64 5.53 3.30 539 No
A 51 P159503 | Rnf213 672511 XM 006534630 | 10.77 | 10.07 | 1094 | 10.60 No
A 52 P3845 Rnf217 268291 NM 001146349 | 9.18 10.81 9.43 10.50 No
A 51 P450854 | Rnf217 268291 NM 001146349 | 7.56 9.33 7.99 9.00 No
A 52 P43111 Rnf7 19823 NM 011279 12.11 1330 | 1255 | 13.00 No
A 51 P414166 | Rnf7 19823 NM 011279 1386 | 1478 | 1394 | 1448 No
A 52 P191527 | Romt 67897 NM 026440 8.43 9.26 8.71 9.02 No
A 51 P375187 | RpR2 67239 NM 001042556 | 12.12 | 13.11 12.10 | 12.89 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD

A 51 P506674 | Rpp38 227522 NM 001013376 | 9.81 10.53 9.80 10.21 No
A 52 P491433 | Rpsi5a 267019 NM 170669 3.05 523 3.34 4.12 Yes
A 51 P320466 | Rps6ka2 20112 NM 011299 6.64 9.15 7.05 8.41 No
A 51 P413031 | Rptor 74370 NM 028898 7.17 8.23 7.37 7.84 No
A 52 P229320 | Rptor 74370 NM 028898 1236 | 1320 | 1245 | 12,99 No
A 52 P490032 | Rragd 52187 AK081204 4.17 9.28 5.30 8.53 No
A 51 P457989 | Rragd 52187 AK081204 6.61 11.47 7.52 10.77 No
A 51 P115768 | Rragd 52187 AK081204 8.14 9.92 8.37 9.66 No
A 51 P112912 | Rras2 66922 NM 025846 1234 | 1318 | 1225 ] 13.00 No
A 52 P558859 | Rras2 66922 NM 025846 9.90 10.83 | 1000 | 10.74 No
A 51 P314679 | Rm3 106298 NM 001039521 | 1174 | 1236 | 1182 | 1217 No
A 52 P458229 | Riplb 72462 NM 028244 7.60 8.35 7.54 8.17 No
A 51 P361906 | Rrp7a 74778 NM 029101 11.83 | 1278 | 12.01 12.38 No
A 52 P579640 | Risl 59014 NM 021511 1021 | 11.09 | 1018 ] 10.90 No
A 51 P209930 | Rn2 20167 NM 013648 6.99 11.96 6.25 11.09 Yes
A 51 P304170 | Rip4 67775 NM 023386 1150 | 1059 | 1127 ] 10.60 No
A 52 P249544 | Rufy3 52822 NM 027530 2.37 545 3.08 4.14 No
A 51 P206585 | Runxl 12394 NM 001111023 | 647 9.45 5.93 8.95 No
A 52 P202358 | Runxl 12394 NM 001111023 | 7.71 8.54 7.72 8.49 No
A 52 P612137 | Runxltl 12395 NM 009822 11.74 | 1040 | 1141 10.73 No
A 51 P230942 | Runx2 12393 NM 009820 11.79 | 1062 | 1161 11.17 No
A 51 P230942 | Runx2 12393 NM 009820 1188 | 1079 | 1157 ] 1116 No
A 51 P230942 | Runx2 12393 NM 009820 1178 | 1072 | 1160 | 1124 No
A 51 P230942 | Runx2 12393 NM 009820 1191 | 1085 | 1160 | 11.14 No
A 51 P230942 | Runx2 12393 NM 009820 11.88 | 1083 | 1162 | 11.24 No
A 51 P230942 | Runx2 12393 NM 009820 11.78 | 1075 | 1159 | 11.08 No
A 51 P230942 | Runx2 12393 NM 009820 1197 | 1095 | 11.70 | 1136 No
A 51 P230942 | Runx2 12393 NM 009820 11.82 | 1083 | 1162 | 11.10 No
A 51 P230942 | Runx2 12393 NM 009820 1194 | 1097 | 1164 | 11.27 No
A 51 P230942 | Runx2 12393 NM 009820 11.83 | 10091 11.68 | 11.25 No
A 52 P255406 | Rxfp3 239336 NM 178717 2.88 7.06 2.86 6.38 No
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P416074 | Ryrl 20190 NM 009109 2.69 10.31 2.79 8.82 Yes
A 52 P391110 | Ryrl 20190 NM 009109 2.97 10.44 4.00 9.20 Yes
A 51 P172475 S100al 20193 NM 011309 8.73 7.79 9.05 8.47 Yes
A 51 P108812 S100a5 20199 NM 011312 5.25 3.74 4.86 4.68 Yes
A 51 P208083 S100b 20203 NM 009115 13.24 11.45 13.12 11.89 No
A 51 P374999 S100pbp 74648 NM 029036 5.61 6.69 5.55 6.18 No
A 52 P532227 Slprl 13609 NM 007901 9.87 9.10 9.94 9.51 No
A 52 P578043 Sacs 50720 XM 006519226 7.78 10.22 7.99 9.17 Yes
A 51 P384306 Sacs 50720 XM 006519226 4.00 5.71 4.00 4.49 No
A 51 P101137 Samdl14 217125 NM 146025 10.89 10.26 10.72 10.34 No
A 52 P198898 Samd5 320825 NM 177271 4.03 2.32 5.42 4.24 Yes
A 51 P432199 Sap30 60406 NM 021788 9.20 10.03 9.00 9.75 No
A 51 P498152 Sat2 69215 NM 026991 10.56 9.97 10.41 10.03 No
A 52 P502547 Scai 320271 NM 178778 7.38 6.61 7.60 7.29 Yes
A 52 P182813 Scai 320271 NM 178778 6.22 5.43 6.33 5.92 No
A 51 P163252 Schipl 30953 NM 013928 5.73 7.03 5.68 6.84 No
A 51 P206635 Scltl 67161 NM 001081411 7.82 7.19 7.50 7.18 No
A 52 P519737 Scml4 268297 NM 172938 5.40 7.88 4.52 7.24 No
A 51 P184331 Scn3b 235281 NM 178227 3.70 5.49 3.75 4.57 No
A 52 P113611 Scn5a 20271 NM 021544 2.81 10.02 2.78 9.90 No
A 52 P683315 Scrib 105782 NM 134089 13.41 14.93 13.52 14.21 Yes
A 51 P234359 Sct 20287 NM 011328 5.05 6.27 4.83 5.39 No
A 51 P380432 Scx 20289 NM 198885 11.74 14.48 11.26 14.00 No
A 51 P249494 Sdcbp 53378 NM 016807 15.55 14.96 15.46 15.06 No
A 51 P260871 Sdhd 66925 NM 025848 13.69 14.32 13.83 14.18 No
A 52 P72839 Sec23a 20334 NM 009147 10.81 10.22 10.88 10.57 No
A 51 P139578 Secisbp2l 70354 NM 177608 7.16 6.38 7.38 6.88 No
A 52 P649623 Sema3d 108151 NM 028882 7.09 8.56 7.05 8.51 No
A 51 P389814 Sema3f 20350 NM 011349 10.54 9.56 10.32 9.74 No
A 52 P498231 Sema3f 20350 NM 011349 9.49 8.58 9.29 8.57 No
A 52 P312102 Sema3g 218877 XM 006518821 7.38 8.81 7.14 8.97 No
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P409076 SemaSa 20356 NM 009154 10.29 10.90 10.58 10.97 No
A 51 P352245 Semaba 20358 NM 018744 1.96 7.61 2.28 7.11 No
A 51 P417952 Sema6b 20359 NM 013662 5.33 7.39 5.16 5.74 Yes
A 52 P410765 Sema7a 20361 NM 011352 9.39 10.80 10.21 12.20 Yes
A 51 P383991 | Sept4 18952 NM 011129 3.37 7.29 2.53 561 Yes
A 51 P325318 Serinc2 230779 NM 172702 8.38 12.05 6.99 10.98 No
A 51 P191375 Serpinb6a 20719 NM 009254 14.09 13.28 14.18 13.64 No
A 51 P406328 Serpinb6c 97848 AF425084 11.27 10.65 11.43 11.05 No
A 52 P602669 Serpinb6d 238568 NM 001076790 11.18 10.53 11.46 11.06 No
A 52 P544885 Serpinb8 20725 NM 011459 7.48 6.85 7.29 6.86 No
A 52 P220573 Serpinil 20713 NM 009250 8.04 6.92 7.55 6.85 No
A 52 P154710 Sesn2 230784 AK170547 14.64 13.88 14.49 14.06 No
A 51 P246773 Sesn3 75747 AKO033655 10.94 9.84 10.61 10.08 No
A 52 P236777 Setd3 52690 NM 028262 3.67 4.80 3.07 3.98 No
A 51 P352296 Stipl 20377 NM 013834 9.86 8.90 9.48 8.92 No
A 51 P335491 Sgca 20391 NM 009161 7.92 11.62 7.36 11.34 No
A 51 P194273 Sgcg 24053 NM 011892 8.70 10.57 8.97 9.84 No
A 52 P127069 Sgk3 170755 NM 133220 6.80 6.08 6.98 6.44 No
A 51 P211998 Sgms2 74442 NM 028943 6.72 5.89 7.02 6.73 No
A 51 P187346 Sgms2 74442 NM 028943 8.85 8.01 8.82 8.39 No
A 52 P576100 Sh2bl 20399 NM 011363 11.63 12.31 11.81 12.38 No
A 51 P404023 Sh2b2 23921 NM 018825 7.20 7.93 7.33 7.86 No
A 52 P301312 Sh2d4b 328381 XM 006519136 4.21 6.90 4.10 5.98 Yes
A 51 P342906 Sh3bpl 20401 NM 009164 10.76 10.08 10.68 10.44 No
A 52 P273169 Sh3d19 27059 NM 001082414 7.30 6.31 7.45 6.72 No
A 51 P223315 Sh3glbl 54673 NM 019464 5.95 8.21 6.39 7.94 No
A 52 P218100 Sh3glbl 54673 NM 019464 8.46 10.45 8.45 9.96 No
A 52 P696044 Shb 230126 NM 001033306 8.13 9.36 8.13 9.40 No
A 51 P408649 Shisa2 219134 NM 145463 2.29 8.06 2.65 6.22 Yes
A 51 P238523 Shisa4 77552 NM 175259 13.24 12.42 12.98 12.37 No
A 52 P512817 Shisa5 66940 NM 025858 15.97 15.24 16.02 15.56 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P543869 | Shpk 74637 NM 029031 7.49 6.74 791 7.06 No
A 51 P444005 Shroom1 71774 NM 027917 9.77 8.91 9.50 8.77 No
A 51 P311995 Shroom?2 110380 NM 172441 3.70 5.26 3.54 4.90 No
A 51 P183803 Siah2 20439 NM 009174 8.30 9.03 8.54 8.87 No
A 51 P328725 Sik1 17691 NM 010831 7.49 8.65 7.06 8.14 No
A 52 P26318 Sipall2 244668 NM 001081337 8.89 9.80 8.94 9.51 No
A 52 P170635 Sirpa 19261 NM 007547 12.10 11.31 12.21 11.69 No
A 51 P110068 Sirt2 64383 NM 022432 11.04 11.95 11.38 11.69 No
A 52 P547447 Sirt2 64383 NM 022432 11.42 12.19 11.65 11.89 No
A 52 P656024 Sirt2 64383 NM 022432 10.02 10.74 10.04 10.33 No
A 52 P342015 Sirt5 68346 NM 178848 7.08 6.33 7.16 6.54 No
A 51 P411909 Sirt5 68346 NM 178848 10.76 10.18 10.74 10.25 No
A 52 P607702 Six4 20474 XM 006515632 10.02 10.76 8.70 9.45 Yes
A 52 P455643 Skidal 72668 NM 028317 4.82 2.98 4.68 4.93 Yes
A 51 P118132 Skil 20482 NM 011386 9.17 10.00 8.78 9.86 No
A 52 P597461 Skil 20482 NM 011386 3.82 5.31 3.85 4.78 No
A 52 P513177 Sla 20491 NM 001029841 3.79 4.95 3.31 4.53 No
A 51 P275527 Slc12a2 20496 NM 009194 10.52 11.61 10.51 10.79 No
A 52 P557129 Slc12a5 57138 NM 020333 5.87 6.88 5.60 5.98 Yes
A 51 P267278 Slc15a2 57738 NM 021301 5.57 4.50 6.96 6.27 Yes
A 51 P352324 Slc16a2 20502 NM 009197 7.99 9.21 7.54 8.16 No
A 51 P340653 Slc16a4 229699 NM 146136 9.54 8.10 8.59 7.67 Yes
A 52 P598885 Slc16a4 229699 NM 146136 6.06 4.96 5.58 4.42 No
A 51 P432180 Slc16a6 104681 NM 001029842 7.50 10.58 6.78 9.51 Yes
A 52 P579933 Slc16a6 104681 NM 001029842 2.83 6.67 3.63 5.68 Yes
A 51 P408631 Slc20al 20515 NM 015747 11.30 12.92 11.33 13.21 No
A 51 P473940 Slc22al5 242126 AK029299 8.93 8.33 9.19 8.67 No
A 51 P111902 Slc22al7 59049 NM 021551 4.76 5.44 4.48 5.07 No
A 52 P640221 Slc22al8 18400 NM 001042760 6.28 5.66 6.14 6.05 No
A 51 P502225 Slc22a4 30805 NM 019687 2.77 9.56 3.46 9.45 No
A 51 P268496 Slc24a3 94249 NM 053195 11.07 12.13 11.48 12.03 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P404904 Slc25a10 27376 NM 013770 11.96 12.57 12.20 12.54 No
A 52 P359088 Slc25a25 227731 NM 146118 3.79 4.57 4.38 4.81 No
A 52 P590756 Slc25a35 71998 NM 028048 6.76 6.12 6.82 6.54 No
A 51 P113403 Slc26all 268512 NM 178743 10.30 9.53 10.43 9.97 No
A 51 P224164 Slc26a4 23985 NM 011867 2.36 5.42 3.50 5.18 No
A 51 P289836 Slc29al 63959 NM 022880 13.67 15.74 13.91 15.47 No
A 51 P304125 Slc29a2 13340 NM 007854 6.18 7.65 6.52 8.12 No
A 51 P185465 Slc29a3 71279 NM 023596 9.15 8.17 8.95 8.10 No
A 52 P607255 Slc2al3 239606 NM 001033633 9.73 8.47 9.97 9.25 No
A 51 P268831 Slc2a6 227659 NM 172659 6.65 9.32 7.10 9.54 No
A 51 P261092 Slc2a9 117591 NM 145559 6.10 5.37 5.51 5.02 No
A 52 P147666 Slc30a7 66500 NM 023214 8.33 7.62 8.61 8.34 Yes
A 52 P83193 Slc30a7 66500 NM 023214 9.71 9.08 9.51 9.32 No
A 52 P193194 Slc35d2 70484 NM 001001321 9.23 8.51 8.95 8.46 No
A 52 P124083 Slc35e2 320541 AKO087552 4.37 5.11 4.57 4.75 No
A 51 P259774 Slc37a2 56857 NM 020258 5.67 8.57 5.23 7.17 No
A 51 P259773 Slc37a2 56857 NM 020258 4.75 7.46 4.73 6.41 No
A 52 P232648 Slc38al 105727 NM 134086 5.31 5.99 4.86 5.50 No
A 51 P295701 Slc39al3 68427 NM 026721 12.75 12.12 12.94 12.75 Yes
A 51 P389988 Slc40al 53945 NM 016917 7.56 8.82 7.24 8.61 No
A 52 P578562 Slc4lal 98396 NM 173865 8.79 9.74 9.20 9.46 No
A 52 P74368 Slc43a2 215113 NM 173388 4.14 5.49 4.41 4.70 No
A 52 P84901 Slc44al 100434 NM 133891 9.75 10.81 9.73 10.44 No
A 51 P169374 Slc52a3 69698 NM 027172 6.75 5.84 5.93 5.15 No
A 52 P283055 SlcSa3 53881 NM 017391 10.14 9.12 10.52 10.04 Yes
A 51 P112762 SlcSa3 53881 NM 017391 6.65 5.49 6.75 6.39 No
A 52 P128180 SlcSa7 63993 NM 022025 4.58 3.40 5.59 5.38 Yes
A 52 P221824 Slc6al3 14412 NM 144512 6.27 7.09 6.43 6.69 No
A 51 P351872 Slc6a9 14664 NM 008135 14.69 13.68 14.96 14.14 No
A 51 P273639 Slc7a5 20539 NM 011404 12.75 13.54 12.85 12.98 No
A 52 P474145 Slc7a9 30962 NM 021291 5.33 3.88 3.82 3.94 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P397983 | Sic9a2 226999 AK077026 348 6.26 3.28 5.77 No
A 52 P241676 | Sic9a3r2 65962 NM 023449 9.67 8.89 9.08 8.62 No
A 52 P375323 | Slc9a9 331004 NM 177909 4.50 5.96 4.50 5.75 No
A 52 P255782 | Slco2bl 101488 NM 175316 2.55 7.53 3.07 7.14 No
A 51 P194415 | Slco3al 108116 NM 023908 11.15 | 1243 | 1140 | 1226 No
A 52 P413395 | SIn 66402 NM 025540 2.20 7.95 2.35 6.15 Yes
A 51 P359046 | Slurpl 57277 NM 020519 434 3.20 4.05 3.98 No
A 51 P461404 | Smarcal 93761 NM 053123 9.82 8.82 9.79 9.24 No
A 52 P283041 | Smarcal 93761 NM 053123 10.45 9.45 10.45 9.85 No
A 51 P504037 | Smarca2 67155 NM 011416 9.88 8.85 9.85 8.75 No
A 51 P423880 | Smarcd3 66993 NM 025891 1167 | 1273 | 11.80 | 12.66 No
A 52 P551011 | Smiml 68859 NM 001163721 8.05 6.91 7.76 7.11 No
A 52 P295104 | Smim5 66528 NM 183259 439 11.42 548 9.45 Yes
A 51 P443403 | Smocl 64075 NM 022316 3.61 5.99 3.48 5.19 No
A 52 P646762 | Smoc2 64074 NM 022315 12901 | 1171 | 1275 | 11.63 No
A 51 P213045 | Smoc2 64074 NM 022315 11.64 | 1049 | 1175 | 10.65 No
A 51 P130595 | Smpds 100503915 | NM 001195537 | 8.15 7.52 7.60 7.11 No
A 51 P104478 | Smpx 66106 NM 001252591 | 4.00 1.10 | 268 8.79 Yes
A 52 P395149 | Smml2 276829 NM 177776 2.62 7.22 2.80 5.78 Yes
A 52 P69740 | Smurf2 66313 NM 025481 9.07 8.43 9.36 8.91 No
A 52 P472660 | Smurf2 66313 NM 025481 11.01 | 1030 | 1126 ] 1077 No
A 51 P305547 | Snai2 20583 NM 011415 1448 | 1335 | 1445 | 1402 No
A 51 P244061 | Snapcs 330959 NM 183316 1240 | 1153 | 1227 ] 1157 No
A 52 P59264 | Sncaip 67847 NM 026408 6.79 5.68 6.00 5.15 No
A 52 P670812 | Snhgl8 100616095 | NR 038186 1250 | 1178 | 1231 12.02 No
A 51 P225948 | Snx33 235406 NM 175483 1117 | 1053 | 1122 | 1085 No
A 51 P253117 | Sorbsl 20411 NM 178362 11.62 | 1245 | 1146 | 12.20 No
A 52 P652999 | Sorbsl 20411 NM 178362 6.68 7.33 6.56 7.17 No
A 51 P230287 | Sorcs2 81840 NM 030889 11.05 | 1205 | 1150 | 12.24 No
A 51 P273667 | Sox17 20671 NM 011441 5.64 5.00 5.60 5.12 No
A 52 P269672 | Sox8 20681 NM 011447 2.46 9.06 3.61 8.02 Yes

288




Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P269667 | Sox8 20681 NM 011447 248 6.69 2.55 6.13 No
A 51 P375963 | Spaca3 75622 NM 029367 4.61 3.63 3.78 345 No
A 52 P305279 | Spatal3 219140 NM 001033272 | 651 7.40 6.01 6.58 Yes
A 52 P219966 | Spg2l 27965 NM 138584 1016 | 1272 | 1066 | 11.78 No
A 52 P400436 | Sphkl 20698 NM 025367 9.05 8.13 921 8.75 No
A 52 282838 | Spin2c 278240 NM 001005370 | 9.43 8.75 9.14 8.55 No
A 51 P112592 | Spire2 234857 NM 172287 6.51 7.49 6.44 7.23 No
A 52 P186033 | Spn 20737 NM 009259 8.63 7.86 7.12 6.59 Yes
A 51 P123745 | Spns2 216892 NM 153060 6.73 5.86 7.62 6.22 Yes
A 52 P381484 | Spon2 100689 NM 133903 1241 | 1120 | 1229 ] 1136 No
A 51 P434017 | Spon2 100689 NM 133903 10.91 9.72 10.76 9.85 No
A 51 P490136 | Spryl 24063 NM 011896 8.27 10.72 8.38 11.00 No
A 52 P204311 | Spry4 24066 NM 011898 3.34 7.68 423 6.34 No
A 51 P393862 | Spryd4 66701 NM 025716 9.36 10.38 9.01 9.52 Yes
A 52 P600547 | Src 20779 NM 009271 9.50 8.69 9.51 9.15 No
A 52 P600547 | Src 20779 NM 009271 9.45 8.70 9.49 9.15 No
A 52 P600547 | Src 20779 NM 009271 9.43 8.70 9.75 9.01 No
A 52 P600547 | Src 20779 NM 009271 9.50 8.77 9.44 9.08 No
A 52 P600547 | Src 20779 NM 009271 9.55 8.84 9.45 9.08 No
A 52 P600547 | Src 20779 NM 009271 9.42 8.72 9.45 9.08 No
A 52 P600547 | Src 20779 NM 009271 9.48 8.78 9.53 9.15 No
A 52 P600547 | Src 20779 NM 009271 9.45 8.78 9.49 9.09 No
A 52 P600547 | Src 20779 NM 009271 9.39 8.75 9.46 9.09 No
A 52 P600547 | Src 20779 NM 009271 9.40 8.82 9.54 9.16 No
A 52 P473344 | Srebf2 20788 NM 033218 14.92 | 1552 | 1481 14.96 No
A 52 P665742 | Srebf2 20788 NM 033218 1012 | 11.11 10.18 | 10.92 No
A 51 P100289 | Srf 20807 NM 020493 11.64 | 1235 | 1142 | 1225 No
A 51 P395864 | Sreapl 117600 NM 001081037 | 10.26 9.22 10.04 9.56 No
A 52 P454622 | Sreapl 117600 NM 001081037 | 5.46 3.92 535 4.37 No
A 51 P489313 | Sri 109552 NM 025618 13.81 13.16 | 13.83 | 13.42 No
A 51 P332742 | sil 106393 NM 175347 5.92 11.41 5.34 9.90 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P375862 | Srpk3 56504 NM 019684 1.99 9.02 2.09 8.09 No
A 51 P425047 | Srpx2 68792 NM 026838 7.92 9.26 7.67 9.10 No
A 52 P297032 | Srxnl 76650 NM 029688 1186 | 1126 | 1222 | 12.04 Yes
A 51 P387971 | Ssh3 245857 NM 198113 6.97 6.26 731 691 Yes
A 51 P238165 | Sstr2 20606 NM 009217 4.16 6.01 4.00 539 No
A 51 P330369 | Ssx2ip 99167 NM 138744 9.61 10.45 9.89 10.41 No
A 51 P483473 | St3gals 20454 NM 011375 1354 | 1469 | 1359 | 1432 No
A 52 P449104 | St6galnacs 20448 NM 011373 8.50 10.20 8.50 9.58 Yes
A 51 P260578 | St8sia2 20450 NM 009181 5.13 7.49 5.52 6.47 Yes
A 51 P236267 | St8sia4 20452 NM 009183 2.87 6.53 2.92 5.88 No
A 51 P218292 | Stac 20840 NM 016853 5.36 3.40 4.10 3.83 Yes
A 51 P177261 | Stac3 237611 NM 177707 7.87 15.10 7.50 14.33 No
A 51 P242663 | Stam 20844 NM 011484 9.54 10.61 9.81 10.57 No
A 52 P435118 | Stard13 243362 NM 146258 5.84 7.24 6.08 6.72 No
A 52 P481182 | Stards 170460 NM 023377 6.50 5.76 6.89 6.42 No
A 51 P390496 | Stard7 99138 NM 139308 11.12 | 1183 | 1127 | 1142 No
A 52 P496503 | Statl 20846 NM 009283 1098 | 1026 | 1086 | 1045 No
A 52 P496503 | Statl 20846 NM 009283 11.05 | 1036 | 1085 ] 1041 No
A 52 P496503 | Statl 20846 NM 009283 1097 | 1031 | 1080 | 1043 No
A 52 P496503 | Statl 20846 NM 009283 11.01 | 1037 | 1081 10.50 No
A 52 P496503 | Statl 20846 NM 009283 11.01 | 1038 | 1087 | 1045 No
A 52 P496503 | Statl 20846 NM 009283 1094 | 1032 | 1079 | 1034 No
A 52 P496503 | Statl 20846 NM 009283 1093 | 1033 | 1084 ] 1039 No
A 52 P496503 | Statl 20846 NM 009283 1087 | 1027 | 1079 | 1033 No
A 51 P167754 | Stkll 20869 AK172528 1248 | 1314 | 1277 | 13.10 No
A 52 P305061 | Stk32a 269019 NM 178749 435 3.48 4.94 3.49 No
A 51 P294807 | Stom 13830 NM 013515 1123 | 1064 | 11.16 | 1085 No
A 51 P515242 | Strip2 320609 NM 177204 6.33 8.53 5.63 8.77 No
A 51 P252061 | Strn 268980 XM 006524357 | 4.75 3.90 5.24 4.11 No
A 51 P484009 | Stx2 13852 NM 007941 1237 | 1177 | 12060 | 12.22 No
A 52 P533792 | Sucla2 20916 NM 011506 1379 | 1448 | 1368 | 14.03 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P111554 Sucla2 20916 NM 011506 11.42 12.12 11.38 11.81 No
A 52 P488666 Susd2 71733 NM 027890 6.80 4.90 6.33 5.22 No
A 52 P69160 | Swap70 20947 NM 009302 10.81 1007 | 1055 | 10.19 No
A 51 P278994 | Swap70 20947 NM 009302 11.91 11.19 | 11.55 11.26 No
A 51 P516724 | Sync 63828 NM 023485 6.62 8.54 6.94 7.97 No
A 52 P562467 Sync 68828 NM 023485 9.33 11.16 9.45 10.73 No
A 51 P314186 Synel 64009 NM 001079686 6.34 7.86 6.96 7.03 Yes
A 52 P335984 Synel 64009 NM 001079686 8.27 9.31 8.64 8.72 No
A 51 P119776 Synpo2 118449 AK035258 7.97 9.03 8.30 8.84 No
A 52 P516312 Synpo2l 68760 NM 175132 3.67 7.66 3.24 6.51 No
A 51 P119749 Synpo2l 68760 NM 175132 8.03 15.25 8.06 14.41 No
A 52 P453833 Sypl 19027 AK035670 12.00 12.70 11.58 12.08 Yes
A 51 P125935 Sytl1 229521 NM 018804 7.09 6.50 7.38 6.90 No
A 51 P384831 Syt12 171180 NM 134164 6.48 7.96 6.87 7.84 No
A 52 P253044 Syt13 80976 NM 030725 9.03 10.66 9.28 11.08 No
A 51 P290921 Sytl2 83671 NM 001040087 7.54 9.40 8.32 9.92 No
A 51 P486144 Tagapl 380608 NM 147155 8.08 8.68 8.00 8.22 No
A 52 P385594 Tal2 21350 NM 009317 3.66 5.82 4.04 5.32 No
A 51 P377547 Tank 21353 NM 011529 11.33 12.15 11.20 11.98 No
A 51 P304500 Tapbp 21356 NM 001025313 13.41 12.56 13.50 12.94 No
A 51 P508919 Taslrl 110326 NM 031867 3.82 8.15 4.33 7.39 No
A 52 P402331 Tbeldl 57915 NM 019636 6.37 7.13 5.47 6.14 Yes
A 51 P448005 Tbcld8 54610 NM 018775 3.08 4.83 2.64 3.70 Yes
A 52 P1026830 | Tbcld8b 245638 NM 001081499 10.71 10.09 10.46 10.20 No
A 51 P461828 Tbp 21374 NM 013684 7.12 6.42 7.08 6.98 No
A 51 P349776 Tceal3 594844 NM 001029978 7.47 8.34 7.20 7.52 Yes
A 52 P1034723 | Tceal7 100040972 | NM 001127169 2.23 7.05 2.72 5.95 No
A 52 P87395 Tcfl2 21406 AKO035173 8.80 9.64 8.61 9.26 No
A 51 P310135 Tcfl2 21406 AKO035173 9.51 10.63 9.61 10.62 No
A 51 P280401 Tcta 102791 NM 133986 9.79 9.01 9.89 8.97 No
A 52 P348287 Tcte3 21647 U21674 5.67 6.58 6.23 6.44 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P184672 | Tcte3 21647 U21674 6.45 7.18 6.76 6.87 No
A 51 P307589 | Tdrd9 74691 NM 029056 3.65 6.76 3.77 6.11 No
A 51 P179041 | Tead4 21679 NM 011567 6.69 8.65 7.10 8.10 No
A 51 P197645 | Tekts 70426 NM 001291001 | 4.45 6.49 3.81 5.58 No
A 51 P395473 | Tencl 209039 NM 153533 1093 | 1026 | 11.18 | 1086 Yes
A 52 P206429 | Tenm3 23965 NM 011857 3.62 5.16 2.77 3.97 No
A 52 P74441 Tes 21753 NM 207176 9.15 8.17 8.53 8.14 No
A 51 P483436 | Tex36 73808 NM 028654 3.66 4.62 3.91 435 No
A 52 P205831 | Tfap2a 21418 NM 011547 9.05 8.30 9.39 9.09 Yes
A 52 P228236 | Tfic 22042 NM 011638 7.86 10.34 7.96 9.79 No
A 52 P228236 | Tfic 22042 NM 011638 8.08 10.33 8.12 9.86 No
A 52 P228236 | Tfic 22042 NM 011638 8.07 10.22 8.00 9.77 No
A 52 P228236 | Tfic 22042 NM 011638 8.07 10.23 8.07 9.80 No
A 52 P228236 | Tfic 22042 NM 011638 8.03 10.18 7.93 9.82 No
A 52 P228236 | Tfic 22042 NM 011638 8.04 10.19 7.98 9.73 No
A 52 P228236 | Tfic 22042 NM 011638 8.13 10.27 8.10 9.87 No
A 52 P228236 | Tfic 22042 NM 011638 8.12 10.22 8.08 9.74 No
A 52 P228236 | Tfic 22042 NM 011638 8.13 10.14 8.05 9.82 No
A 52 P228236 | Tfic 22042 NM 011638 8.40 10.32 8.09 9.85 No
A 51 P415126 | Tgfa 21802 NM 031199 4.67 4.03 4.83 443 No
A 51 P415126 | Tgfa 21802 NM 031199 4.68 4.05 4.83 4.42 No
A 52 P949440 | Tefblil 21804 NM 001289550 | 9.75 8.95 9.74 9.10 No
A 51 P182796 | Tgm2 21817 NM 009373 6.06 5.20 5.84 522 No
A 52 P220879 | Tgm2 21817 NM 009373 10.76 9.86 10.84 | 10.03 No
A 52 P363951 | Thbsl 21825 NM 011580 1017 | 11.03 921 10.41 Yes
A 52 P487599 | Thnsl2 232078 NM 178413 8.42 7.65 8.31 7.75 No
A 51 P344878 | Thopl 50492 NM 022653 1076 | 1226 | 1062 | 11.45 No
A 52 P173526 | Thsd7a 330267 NM 001164805 | 9.07 8.27 9.19 8.61 No
A 52 P117334 | Thumpd3 14911 NM 008188 1002 | 1068 | 10.19 | 1040 No
A 51 P232142 | Thumpd3 14911 NM 008188 1124 | 1197 | 1143 | 11.79 No
A 52 P479249 | Thyl 21838 NM 009382 1340 | 1281 1386 | 13.48 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P371974 | Tiaml 21844 NM 009384 810 | 937 | 806 | 896 No
A 51 P294017 | Ticaml 106759 NM 174989 986 | 889 | 993 | 953 Yes
A 51 P294020 | Ticaml 106759 NM 174989 977 | 886 | 992 | 949 | ves
A 51 P249989 | Tifa 211550 NM 145133 817 | 753 | 803 | 787 No
A 51 P348624 | Timm10 30059 NM 013899 1191 | 1300 | s | 1275 | No
A 51 P511623 | Timm23 53600 NM 016897 1301 | 1394 | 1335 | 1384 | No
A 51 P373043 | Timmsal 30058 NM 013898 115 | 1239 | 1iss | 1244 | No
A 51 P283004 | Tinag 26944 NM 012033 960 | 849 | 890 | 833 No
A 52 P676956 | Tirap 117149 NM 001177845 | 930 | 853 | 935 | 9.4 No
A 51 P278686 | Tirap 117149 NM 001177845 | 983 | 905 | 985 | 952 No
A 52 P679101 | Tip2 21873 NM 011597 643 | 765 | 633 | 736 No
A 51 P394515 | Tke 21881 NM 009388 1531 | 1461 | 1531 | 1483 | No
A 52 P330694 | Tlel 21885 NM 011599 1029 | 1178 | 1067 | 1153 | No
A 51 P439446 | TIN 21892 U34042 685 | 605 | 649 | 6.04 No
A 51 P452629 | TI2 24088 NM 011905 1086 | 938 | 1078 | 1001 No
A 51 P452629 | TI2 24088 NM 011905 1084 | 953 | 1077 | 995 No
A 51 P452629 | TI2 24088 NM 011905 1090 | 960 | 1081 | 1010 | No
A 51 P452629 | TI2 24088 NM 011905 1088 | 950 | 1079 | 1004 | No
A 51 P452629 | TI2 24088 NM 011905 1081 | 953 | 1071 | 1002 | No
A 51 P452629 | TI2 24088 NM 011905 1098 | 971 | 108 | 1008 | No
A 51 P452629 | TI2 24088 NM 011905 1081 | 954 | 1082 | 1013 | No
A 51 P452629 | TI2 24088 NM 011905 1081 | 970 | 1076 | 1007 | No
A 51 P452629 | TI2 24088 NM 011905 1078 | 970 | 1081 | 1013 | No
A 51 P452629 | TI2 24088 NM 011905 1082 | 976 | 1088 | 1020 | No
A 52 P8s174 | T3 142980 NM 126166 s72 | so 604 | 523 No
A 52 P117393 | Ti6 21899 NM 011604 970 | 904 | 979 | 93s No
A 51 P401683 | Tmésfl 107769 NM 145375 356 | 818 | 333 | 589 | Yes
A 52 P237948 | Tmésfl 107769 NM 145375 327 | 814 | 356 | 653 Yes
A 52 P988932 | Tmosfl 74140 NM 028780 394 | 495 | 425 | 460 No
A 52 P16877 | Tmec3 319880 NM 172051 779 | 942 | 804 | 837 | Yes
A 51 P189272 | Tmee3 319880 NM 172051 1232 | 1346 | 1234 | 1279 | ves
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P416521 | Tmcc3 319880 NM 172051 1299 | 1437 | 1319 | 1356 No
A 52 P78064 | Tmco4 77056 NM 029857 6.30 5.59 6.10 5.81 No
A 52 P517029 | Tmeff2 56363 NM 019790 3.32 4.95 445 5.72 Yes
A 52 P229052 | Tmeff2 56363 NM 019790 8.09 9.01 8.77 9.95 No
A 51 P376959 | Tmeff2 56363 NM 019790 8.87 9.86 9.48 10.57 No
A 51 P444669 | Tmem106a 217203 NM 144830 8.95 8.00 8.72 7.97 No
A 51 P114049 | Tmem109 68539 NM 134142 1568 | 1664 | 1537 | 1613 No
A 51 P164987 | Tmem120b 330189 NM 001039723 | 8.02 10.57 8.40 9.85 No
A 51 P421664 | Tmem123 71929 NM 133739 1208 | 1329 | 11.88 | 12.73 No
A 52 P101982 | Tmem129 68366 NM 026698 1141 | 1265 | 1155 | 1213 No
A 51 P468037 | Tmem129 68366 NM 026698 741 8.61 7.52 8.19 No
A 52 P101399 | Tmem130 243339 NM 177735 3.80 523 3.23 5.10 No
A 52 P463977 | Tmem140 68487 NM 197986 1147 | 1061 | 1185 ] 1153 No
A 52 P571371 | Tmem144 70652 NM 027495 5.54 4.70 4.16 4.11 No
A 52 P339154 | Tmeml4da 75712 NM 029398 9.27 8.43 9.33 8.72 No
A 51 P422893 | Tmeml4da 75712 NM 029398 11.79 | 1072 | 1168 | 11.14 No
A 51 P412579 | Tmemi82 381339 XM 006496124 | 238 11.12 2.80 10.23 No
A 52 P8685 Tmem183a 57439 NM 020588 1024 | 11.08 | 1039 | 1094 No
A 51 P515532 | Tmem200a 77220 NM 029881 7.29 9.73 741 8.78 No
A 51 P384441 | Tmem201 230917 NM 177672 743 8.87 7.27 7.93 Yes
A 51 P241843 | Tmem202 73893 NM 178388 7.54 6.93 7.96 7.58 Yes
A 51 P331207 | Tmem218 66279 NM 025464 1225 | 1152 | 1209 | 1171 No
A 52 P220783 | Tmem229b 268567 NM 178745 8.96 10.34 9.27 9.88 No
A 51 P155813 | Tmem255a 245386 NM 172930 3.49 6.25 3.49 6.48 No
A 51 P303725 | Tmem38a 74166 NM 144534 1080 | 1348 | 1062 | 12.30 Yes
A 52 P434729 | Tmem38a 74166 NM 144534 8.70 11.64 8.62 10.38 No
A 51 P181865 | Tmem38b 52076 NM 028053 561 8.80 6.12 8.14 No
A 51 P152216 | Tmem4la 66664 NM 025693 1.6 | 1177 | 1138 | 11.60 No
A 51 P268953 | Tmem64 100201 NM 181401 1284 | 1412 | 1271 13.96 No
A 52 P10017 | Tmem64 100201 NM 181401 11.05 | 1200 | 11.17 | 12.00 No
A 51 P175945 | Tmem74 239408 AK045145 573 4.44 6.09 523 Yes
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P196388 | Tmems 60455 NM 021793 972 | 913 | 1012 | 965 No
A 51 P261835 | Tmemsc 66139 NM 025376 857 | 1333 | 933 | 1201 | ves
A 51 P297069 | Tmod1 21916 NM 021883 346 | 1096 | 474 | 965 Yes
A 51 P297068 | Tmod1 21916 NM 021883 2.11 901 | 276 | 768 No
A 51 P234488 | Tmod2 50876 NM 001038710 | 7.01 636 | 755 | 653 No
A 52 P451614 | Tmod2 50876 NM 001038710 | 873 | 805 | 892 | 822 No
A 51 P516741 | Tmprsss 80893 NM 030709 355 | sl 3.55 | 475 No
A 51 P288916 | Tmec2 278279 NM 177368 408 | 806 | 343 | 647 No
A 52 P412417 | Tnfaip3 21929 NM 009397 868 | 995 | 850 | 9.6 No
A 51 P435968 | Tnfaips 106869 NM 134131 1063 | 970 | 1067 | 1025 | No
A 51 P131408 | Tnfisfi2a 27279 NM 013749 1236 | 1349 | 1260 | 1366 | No
A 51 399305 | Tnfisfl9 29820 NM 013869 260 | 666 | 230 | 4s1 Yes
A 51 P174061 | Tnik 665113 NM 026910 253 | 777 | 283 | 575 Yes
A 52 P663757 | Tnik 665113 NM 026910 373 | 731 | 294 | 636 | Yes
A 51 P461894 | Tnnel 21924 NM 009393 668 | 128 | 668 | 1147 | No
A 51 P353232 | Tnne2 21925 NM 009394 642 | 1675 | 641 | 1514 | Yes
A 52 P657360 | Tnnil 21952 NM 021467 951 | 1354 | 953 | 1196 | Yes
A 51 P435704 | Tonil 21952 NM 021467 g6l | 1233 | 8358 | 1096 | No
A 51 P355122 | Tni2 21953 NM 009405 787 | 14090 | 706 | 1295 | Yes
A 51 P362627 | Tontl 21955 NM 011618 741 | 1430 | 661 | 1245 | Yes
A 51 P338262 | Tnne2 21956 NM 011619 695 | 1599 | 686 | 1450 | ves
A 51 P345699 | Tont3 21957 NM 011620 577 | 1386 | sa1 | 1192 | Yes
A 52 P622418 | Tan3 21957 NM 011620 553 | 1436 | 482 | 1249 | Yes
A 51 P276404 | Topl 21969 AK083930 1157 | 1254 | 1146 | 1181 No
A 51 P410918 | Torda 227612 NM 146115 957 | 883 | 978 | 9.6 No
A 52 561073 | Tox 252838 NM 145711 798 | 603 | 792 | 664 No
A 52 P591017 | Tpbe 21983 NM 011627 1116 | 1044 | 1121 | 1104 | ves
A 51 P162209 | Tpbe 21983 NM 011627 836 | 771 856 | 828 No
A 52 P476560 | Tpenl 252972 AK077411 11.94 | 1291 | 1205 | 1282 | wo
A 51 P325173 | Tpmi 22003 NM 024427 868 | 1411 | 864 | 1326 | Yes
A 52 532910 | Tpm1 22003 NM 024427 13.81 | 1471 | 1393 | 1448 | No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 52 P315976 | Tpm2 22004 NM 009416 1406 | 1561 | 1414 | 1507 | No
A 51 P176661 | Tpm 97031 NM 175286 1075 | 1006 | 1073 | 1031 | No
A 52 P727235 | Trabd2b 666048 NM 001085549 | 776 | 710 | 804 | 720 No
A 51 P243808 | Traf3ip3 215243 NM 153137 364 | 576 | 389 | s.00 No
A 51 P106059 | Traf4 22032 NM 009423 13.00 | 1439 | 1300 | 1401 | No
A 52 P78403 | Traf4 22032 NM 009423 931 | 1067 | 922 | 1008 | No
A 51 P102631 | Trappe2 66226 AK077643 980 | 1041 | 1008 | 1032 | No
A 52 P771589 | Trdn 76757 AF223416 289 | 441 | 279 | 3.96 No
A 51 P249608 | Trdn 76757 AF223416 232 | 868 | 284 | 841 No
A 52 P268563 | Trdn 76757 AF223416 237 | 876 | 314 | sa8 No
A 52 457967 | Trerfl 224829 AK035176 766 | 685 | 758 | 7.15 No
A 51 P331570 | Trib3 228775 NM 175093 1130 | 1026 | 1195 | 1054 | No
A 51 P114714 | Trim13 66597 NM 023233 948 | 1012 | 962 | 995 No
A 52 P367034 | Trim34a 94094 NM 030684 481 397 | 482 | 3.90 No
A 51 P181175 | Trims4 58522 NM 021447 694 | 1294 | 640 | 1160 | No
A 51 P181785 | Trimsé 384309 NM 201373 1055 | 972 | 1069 | 1042 | Yes
A 52 P517224 | Trime3 433766 NM 001039048 | 228 | 828 | 25 | a1 No
A 51 P158103 | Triobp 110253 NM 001024716 | 998 | 915 | 1025 | 9.66 No
A 51 P132551 | Tripl0 106628 NM 134125 820 | 770 | 826 | 797 No
A 51 P296878 | Trigk 208820 NM 173746 1049 | 955 | 1029 | 9.69 No
A 51 P137317 | Tritl 66966 NM 025873 850 | 1002 | 874 | 936 No
A 52 P45797 | Trmt10a 108943 NM 175389 724 | 816 | 755 | s8.09 No
A 51 P126310 | Trmt10a 108943 NM 175389 930 | 995 | 921 9.83 No
A 51 P325152 | Trmt61a 328162 NM 177374 889 | 1032 | 908 | 1015 | No
A 52 P642039 | Trmt61b 68789 NR 027952 442 | 528 | 500 | 496 No
A 52 391624 | Trnp1 69539 NM 001081156 | 13.83 | 13.18 | 1435 | 13.86 | ves
A 51 226184 | Trove2 20822 NM 013835 8.41 782 | 824 | 785 No
A 51 P175580 | Trps3inp! 60599 NM 021897 1391 | 1331 | 1270 | 1239 | ves
A 52 P547315 | Tipel 22063 NM 011643 705 | 644 | 743 | 710 | Yes
A 51 269203 | Trpva 63873 NM 022017 12.83 | 1198 | 1260 | 1200 | No
A 51 P110725 | Tsc22d2 72033 NM 001081229 | 834 | 7.71 815 | so1 No
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Table A2.2 List of genes

significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 52 P706621 | Tsc22d2 72033 NM 001081229 | 9.09 8.44 8.93 8.82 No
A 52 P600518 | Tsc22d3 14605 NM 001077364 | 8.60 9.34 8.63 8.76 No
A 52 P384392 | Tsc22d4 78829 NM 023910 10.73 | 1010 | 1055 9.76 No
A 51 P387379 | Tshz3 243931 NM 172298 1001 | 1123 9.69 10.85 No
A 51 P374707 | Tspanl2 269831 NM 173007 8.81 10.50 8.92 10.69 No
A 51 P334308 | Tspanl4 52588 NM 145928 1295 | 1405 | 1296 | 1347 No
A 52 P657376 | Tspanls 70423 NM 197996 9.83 9.07 10.10 9.62 No
A 51 P367240 | Tspan33 232670 NM 146173 3.88 13.10 | 297 11.89 Yes
A 52 P398158 | Tspan33 232670 NM 146173 2.30 7.35 2.83 5.86 No
A 51 P509609 | Tspan4 64540 NM 053082 1556 | 1479 | 1527 ] 14.89 No
A 51 P360077 | Tspan9 109246 NM 175414 7.56 8.46 7.39 8.26 No
A 52 P324825 | Tspan9 109246 NM 175414 1381 | 1479 | 1373 | 1453 No
A 52 P448357 | Tspyl4 72480 NM 030203 6.14 538 6.21 537 No
A 51 P409132 | Tsrl 104662 NM 177325 9.08 10.28 9.50 10.02 No
A 52 P221900 | Tsrl 104662 NM 177325 1031 | 1142 | 1052 ] 11.05 No
A 51 P164788 | Tssk4 71099 NM 027673 6.83 6.14 7.24 6.81 Yes
A 51 P292490 | Ttbk2 140810 NM 001024856 | 9.79 9.15 9.61 9.37 No
A 52 P327118 | Ttcl2 235330 NM 172770 8.86 8.25 9.04 8.62 No
A 52 P96748 | Ttc30b 72421 NM 028235 10.09 931 10.09 9.55 No
A 52 P239752 | Ttc39¢ 72747 XM 006526284 | 5.79 442 5.48 5.35 No
A 51 P180891 | Ttc39¢ 72747 XM 006526284 | 1235 | 11.65 | 1250 | 11.89 No
A 52 P21 Ttc9 69480 NM 001033149 | 543 7.24 6.02 7.40 No
A 51 P286878 | Tl 74410 NM 029774 6.65 7.84 6.61 7.31 No
A 52 P316824 | Ttl5 320244 NM 001081423 | 10.06 | 10.79 9.83 10.78 No
A 51 P512629 | Tul5 320244 NM 001081423 | 9.74 10.71 9.68 10.63 No
A 51 P401792 | Ttn 22138 NM 011652 2.88 11.65 3.85 9.42 Yes
A 52 P454295 | Ttn 22138 NM 011652 2.27 8.26 3.26 6.21 Yes
A 51 P148509 | Ttn 22138 NM 011652 3.69 9.93 3.70 8.57 Yes
A 51 P219312 | Tt 22138 NM 011652 5.55 10.28 5.81 9.18 Yes
A 51 P258817 | Tipa 50500 NM 015767 443 572 4.61 5.77 No
A 52 P29610 | Tipa 50500 NM 015767 4.10 5.62 433 551 No
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Table A2.2 List of genes
during C3H 10T1/2 myo

significantly induced or downregulated by MyoD
genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P145404 Tuba3a 22144 NM 009446 4.13 5.14 4.42 5.35 No
A 51 P514300 Tubada 22145 NM 009447 10.91 12.41 11.05 12.20 No
A 52 P409498 Tubada 22145 NM 009447 9.78 11.12 9.89 10.84 No
A 51 P421140 Tubb6 67951 NM 026473 15.25 16.73 15.10 16.43 No
A 51 P389017 | Tulp2 56734 NM 008807 6.80 5.19 6.65 5.39 No
A 51 P165504 Twist2 13345 NM 007855 9.30 8.69 9.69 9.27 No
A 51 P316816 Uba7 74153 NM 023738 9.11 8.32 9.49 9.00 No
A 51 P504478 Ubacl 98766 NM 133835 12.52 13.51 12.65 13.22 No
A 52 P585021 Ubap?21 74383 NM 028475 5.77 6.39 5.91 6.39 No
A 52 P476754 Ubash3b 72828 NM 176860 8.66 10.36 8.67 9.57 Yes
A 51 P430450 Ube2f 67921 AK030594 8.38 9.22 8.68 9.10 No
A 51 P430445 Ube2f 67921 AK030594 11.38 12.06 11.49 11.95 No
A 52 P244064 Ube2g2 22213 NM 019803 12.79 13.79 12.69 13.39 No
A 51 P248441 Ube2g2 22213 NM 019803 7.28 8.49 7.30 8.00 No
A 52 P214740 Ube216 56791 NM 019949 8.76 8.09 9.03 8.24 No
A 52 P188134 Ubl5 66177 NM 025401 8.06 7.21 7.56 6.94 No
A 51 P303217 Ucma 68527 NM 026754 5.28 12.38 5.57 11.31 Yes
A 51 P297105 Ucp2 22228 NM 011671 2.72 5.45 2.55 4.64 No
A 51 P332717 Ugcg 22234 NM 011673 7.98 9.08 7.98 9.15 No
A 51 P308362 Ugtla6bb 394435 NM 201410 14.06 12.96 14.17 13.51 No
A 51 P478419 Unc45b 217012 NM 178680 2.57 13.01 2.09 11.37 Yes
A 52 P541095 Unc5a 107448 NM 153131 4.75 7.53 4.61 6.29 Yes
A 51 P469449 Ung 22256 NM 001040691 9.23 10.00 8.66 9.55 No
A 51 P341285 Uqccl 56046 NM 018888 10.42 11.13 10.44 10.72 No
A 52 P468537 Uqccl 56046 NM 018888 9.80 10.42 9.88 10.14 No
A 52 P171692 Urah 76974 AK004470 6.39 5.24 5.11 4.81 Yes
A 51 P389479 Urah 76974 AK004470 7.67 6.68 7.22 7.01 No
A 51 P288419 Uspl3 72607 AV347341 7.03 7.73 6.15 7.16 No
A 51 P302273 Uspl7la 13531 NM 007887 6.05 5.17 5.47 4.83 No
A 51 P164219 Uspl8 24110 NM 011909 7.46 6.45 6.82 5.60 Yes
A 51 P172663 Usp2 53376 NM 198092 7.02 8.33 7.35 8.02 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD

A 52 P255489 | Usp2 53376 NM 198092 4.16 5.53 451 5.19 No
A 51 P122085 | Usp20 74270 NM 028846 1200 | 1281 | 12007 | 1254 No
A 52 P452019 | Usp3l 76179 NM 001033173 | 7.13 7.76 7.29 8.00 No
A 51 P153693 | Utpl4b 195434 NM 001001981 | 5.43 6.56 6.39 5.90 Yes
A 52 P281924 | vamps 53620 NM 016872 8.89 10.62 8.88 10.33 No
A 52 P1037117 | Vangll 229658 NM 177545 7.56 6.88 7.52 6.92 No
A 52 P350687 | Vangll 229658 NM 177545 8.92 8.07 8.88 8.27 No
A 51 P452203 | Vash2 226841 NM 144879 8.74 10.01 8.75 9.37 No
A 51 P487298 | Vasn 246154 NM 139307 1411 | 1344 | 1423 ] 13.94 No
A 52 P219314 | Vasp 22323 NM 009499 7.54 9.16 7.83 8.47 No
A 51 P179131 | Vasp 22323 NM 009499 9.40 10.63 9.45 10.05 No
A 52 P613596 | vav3 57257 NM 020505 8.71 8.04 9.37 8.93 No
A 51 P210956 | Vcaml 22329 NM 011693 13.14 | 1246 | 1298 | 13.07 No
A 52 P334562 | vdr 22337 NM 009504 11.11 | 1036 | 1138 ] 1094 No
A 51 P491648 | Vgl 215031 NM 153786 2.56 6.32 2.75 5.95 No
A 51 P417077 | vill 22351 NM 001164567 | 10.12 9.46 9.67 9.26 No
A 51 P395555 | Vkorcl 27973 NM 178600 1483 | 1424 | 1431 14.39 No
A 51 P240329 | Vma2l 67048 NM 001290781 9.67 10.84 9.45 10.11 Yes
A 52 P224373 | Vma2l 67048 NM 001290781 | 1057 | 11.95 | 1067 | 1156 No
A 51 P494863 | Vmac 106639 NM 178926 10.12 9.36 10.21 9.65 No
A 51 P424532 | vanl 22361 NM 011704 5.83 493 537 5.04 No
A 51 P400217 | Vprebl 22362 NM 016982 9.05 7.93 8.95 8.32 No
A 52 P561650 | Vwal 246228 NM 147776 2.96 5.14 3.25 4.65 No
A 51 P103397 | vwf 22371 NM 011708 3.66 5.30 2.89 4.59 Yes
A 52 P436590 | Wbscrl? 212996 NM 145218 3.53 4.59 3.99 5.34 No
A 51 P288558 | Wdrl6 71860 NM 027963 2.84 7.42 242 530 Yes
A 51 P489108 | Wdrl9 213081 AK052303 1254 | 1181 1228 | 11.96 No
A 52 P355057 | Wdr4 57773 NM 021322 1126 | 1206 | 11.72 | 12.12 No
A 52 P384901 | wdr43 72515 NM 175639 10.31 11.14 | 1060 | 11.16 No
A 51 P118650 | Wdr6 83669 NM 031392 1278 | 1197 | 1224 | 11.70 No
A 52 P663303 | Wdr60 217935 AK046399 10.24 9.55 9.94 943 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD
A 51 P492245 Wdr61 66317 NM 001025375 14.86 13.69 15.18 14.27 No
A 51 P492765 Wdr75 73674 NM 028599 11.02 11.83 11.33 11.59 No
A 52 P443330 Wdr77 70465 NM 027432 6.39 7.56 6.25 6.96 Yes
A 52 P393056 Wdr77 70465 NM 027432 8.18 9.26 8.61 8.97 No
A 52 P529486 Wdr77 70465 NM 027432 9.61 10.65 9.98 10.44 No
A 51 P463552 Wdr78 242584 NM 146254 10.82 9.82 10.39 9.91 No
A 51 P216593 Wisl 22393 NM 011716 12.22 13.23 12.22 12.62 Yes
A 51 P303620 Whrn 73750 AK039124 10.36 11.08 10.37 11.21 No
A 52 P14321 Whscl 107823 NM 001081102 6.48 7.37 6.59 7.25 No
A 51 P220343 Wispl 22402 NM 018865 12.25 13.00 11.91 12.73 No
A 51 P486217 Wnk4 69847 NM 175638 7.87 6.63 8.07 6.97 No
A 52 P61864 Wnt2 22413 NM 023653 8.79 7.03 8.73 7.44 No
A 52 P250865 Wnt5a 22418 XM 006518925 10.07 8.95 9.95 9.58 No
A 51 P137991 WntSb 22419 NM 009525 11.69 10.04 11.54 10.16 No
A 52 P85805 WntSb 22419 NM 009525 9.14 7.64 9.10 7.75 No
A 51 P375453 Wnt9a 216795 NM 139298 8.73 10.01 8.82 9.86 No
A 51 P432520 Wrnip| 78903 NM 030215 11.55 12.36 11.70 12.03 No
A 52 P513281 Wrnip| 78903 NM 030215 10.74 11.58 10.99 11.34 No
A 51 P386358 Wwp2 66894 NM 025830 14.63 13.88 14.39 13.88 No
A 51 P494403 Xafl 327959 NM 001037713 9.67 8.66 9.19 8.32 No
A 51 P119239 Xirpl 22437 NM 011724 4.03 8.10 4.38 7.13 No
A 51 P168792 Xylb 102448 BC026406 9.41 8.82 9.51 9.25 No
A 52 P217838 Ybx1 22608 NM 011732 8.00 8.67 7.54 8.23 No
A 51 P311977 Ybx3 56449 NM 011733 9.11 10.07 9.43 9.73 No
A 51 P305731 Yipf2 74766 NM 138303 9.99 9.03 10.14 9.40 No
A 52 P534150 Yipf2 74766 NM 138303 10.40 9.65 10.40 9.74 No
A 51 P186961 Yipf4 67864 NM 026417 10.65 10.04 10.61 10.26 No
A 52 P305890 Yipf5 67180 NM 023311 13.40 12.71 13.45 13.15 No
A 52 P127465 Ypell 106369 NM 023249 8.74 7.35 8.36 7.93 No
A 52 P631307 Ypel4 241525 XM 006499466 7.21 6.24 7.51 7.02 No
A 52 P254231 Yrdc 230734 NM 153566 9.51 10.67 9.87 10.53 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myogenic conversion
Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘; .
Genebank pBabe MyoD pBabe MyoD

A 51 P218563 | Yrde 230734 NM 153566 8.71 9.48 8.95 9.49 No
A 51 P388042 | Zbtblg 30928 NM 013915 9.37 12.90 9.22 11.95 No
A 51 P108131 | Zbtb4 75580 NM 029348 1254 | 1189 | 1256 | 12.17 No
A 51 P381178 | Zbtb46 72147 NM 028125 3.81 573 3.39 4.44 Yes
A 52 P65237 | Zbtb7c 207259 NM 145356 3.93 6.09 3.26 5.49 No
A 52 P281941 | Zdhhc2 70546 XM 006509487 | 937 8.72 9.70 9.15 No
A 52 P77983 | Zfands 22682 NM 009551 1070 | 1160 | 1076 | 1134 No
A 52 P233664 | Zx3 11906 NM 007496 9.83 9.09 9.50 9.12 No
A 51 P342556 | Zfhx4 80892 NM 030708 523 4.29 522 4.68 No
A 52 P250517 | Zfp106 20402 NM 011743 6.44 7.78 6.36 7.13 Yes
A 51 P390826 | Zfp106 20402 NM 011743 8.78 10.25 8.86 9.69 No
A 52 P468937 | Zfp106 20402 NM 011743 5.13 721 5.67 6.48 No
A 52 P644354 | Zfp106 20402 NM 011743 1088 | 1190 | 11.05 | 1145 No
A 52 P451345 | Zfp148 22661 NM 011749 9.89 9.26 9.42 9.17 No
A 52 P290221 | Zfp182 319535 NM 001111076 | 7.19 6.52 7.17 6.89 No
A 52 P384264 | Zfp185 22673 NM 009549 7.46 6.47 6.56 6.26 Yes
A 51 P137808 | Zfp26 22688 NM 011753 3.61 431 461 435 Yes
A 51 P250445 | Zfp276 57247 NM 020497 8.92 9.70 9.24 9.78 No
A 52 P664404 | Zfp286 192651 NM 138949 7.52 6.94 731 7.16 No
A 52 P664405 | Zfp286 192651 NM 138949 7.49 6.90 7.71 7.01 No
A 52 P597603 | Zfp369 170936 AK082535 4.14 3.13 4.17 3.09 No
A 52 P282091 | Zfp386 56220 AK043310 572 6.69 6.20 7.00 No
A 52 P5823 Zp420 233058 AK029387 430 5.52 441 5.33 No
A 51 P262268 | Zfp473 243963 NM 178734 4.60 3.77 4.11 423 No
A 51 P126626 | Zfp503 218820 NM 145459 1415 | 1345 | 1420 | 13.78 No
A 52 P137901 | Zfp516 329003 NM 183033 8.78 8.10 8.86 8.54 No
A 52 P254275 | Zfp52 22710 NM 144515 10.33 9.48 10.10 9.95 No
A 51 P122762 | Zfp618 72701 XM 006538287 | 437 3.06 3.57 3.39 No
A 51 P106144 | Zfp64 22722 NM 009564 1215 | 1150 | 12,03 | 11.97 No
A 52 P532957 | Zfp667 384763 NM 001024928 | 7.92 8.86 7.90 8.58 No
A 52 P79506 | Zfp667 384763 NM 001024928 | 5.76 6.98 6.00 6.57 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P612636 | 76p697 242109 AK082993 537 | 616 | 568 | 645 No
A 52 P65077 | Zp820 75424 NM 029281 929 | 866 | 961 9.17 No
A 51 P100379 | 76p947 210853 NM 177596 749 | 687 | 759 | 707 No
A 51 P123731 | z#e2 103406 NM 001034895 | 709 | 605 | 719 | 655 No
A 51 P381230 | znx2 387609 NM 199449 459 | 599 | 462 | 498 | ves
A 52 P321325 | 703 320799 NM 177263 1127 | 1207 | 1145 | 1208 | No
A 52 P234039 | Znrf3 407821 NM 001290501 | 698 | 766 | 721 7.67 No
A 52 P42762 | 7p3 22788 NM 011776 693 | 596 | 6091 6.26 No
A 51 P152973 | 7p3 22788 NM 011776 639 | 525 | 640 | 568 No
A 51 P354345 | Zpbp 53604 NM 015785 623 | ss1 508 | 573 No
A 51 P382805 | Zpbp2 69376 NM 027061 692 | 626 | 677 | 644 No
A 52 P663011 | Zswimé 67263 NM 145456 922 | 1026 | 908 | 970 No
A 51 P215995 | Zswimé 67263 NM 145456 1061 | 1162 | 1058 | 1132 | No
A 52 P620240 AK044380 429 | 267 | 482 | 455 Yes
A 52 P299231 xM 006513371 | 7.00 | 1101 | 741 934 | ves
A 52 P196271 AK034076 700 | 619 | 747 | 753 Yes
A 52 P189050 AK161939 892 | 1145 | 875 | 1025 | Yes
A 51 P319662 AK054460 419 | 505 | 468 | 390 | ves
A 51 P254634 AK046342 344 | 635 | 304 | 522 | Yes
A 51 P256798 337 | 580 | 374 | 484 | Yes
A 51 P491279 AK020378 549 | 643 | s07 | sa1 Yes
A 52 P558290 AK031509 436 | 337 | so01 437 | Yes
A 52 P609913 AK081298 3.71 527 | 424 | 431 Yes
A 52 P488011 893 | 832 | 936 | 921 Yes
A 52 P1197653 CB590277 669 | 610 | 680 | 688 | ves
A 51 P237746 AK004226 1266 | 1207 | 1323 | 1284 | ves
A 52 P883941 AKO048677 885 | 962 | 832 | 890 | Yes
A 52 P651784 991 | 1050 | 996 | 992 | ves
A 52 P335218 767 | 653 | 682 | 58 | ves
A 52 P613087 809 | 716 | 818 | 776 | Yes
A 52 P152859 AK037803 806 | 739 | 754 | 737 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P374395 755 | 675 | 7.11 6.97 No
A 52 P273438 733 | 797 | 750 | 795 No
A 51 P205000 AF000427 9.01 836 | 887 | 849 No
A 52 PI82118 723 | 647 | 712 | 666 No
A 51 P183701 s49 | 473 | 538 | 520 No
A 52 P344978 924 | 987 | 918 | 9as No
A 52 P657133 718 | 639 | 630 | 643 No
A 51 P513369 AK010841 547 | 637 | 592 | 6358 No
A 51 P114407 1.3 | 1274 | 1045 | 12.11 No
A 52 P237440 443 | 523 | 467 ] s.00 No
A 52 P2659 723 | 950 | 638 | 828 No
A 51 P401471 AKO11951 1054 | 1115 | 1006 | 1067 | No
A 52 P1132371 AK082068 5.11 449 | 477 | 439 No
A 52 P618580 AK132852 533 | 596 | se6 | 601 No
A 52 P1100772 AK089422 657 | 564 | 684 | 5095 No
A 51 P315849 883 | 794 | 842 | 809 No
A 52 P871130 BB526037 362 | 522 | 450 | 492 No
A 52 P885203 550 | 432 | so0s | 439 No
A 52 P510790 956 | 844 | 900 | 788 No
A 52 P31625 AK079835 483 | 560 | 460 | 523 No
A 52 P860150 AKO086814 618 | 515 | ss6 | ses No
A 52 P52182 350 | 592 | 434 | 531 No
A 52 P883263 AK034726 560 | 460 | 485 | 477 No
A 51 P355094 490 | 325 | 415 | 4m No
A 52 P441305 566 | 504 | sa6 | 523 No
A 52 P245766 1079 | 1163 | 1108 | 1145 | No
A 52 P615247 XR 387206 417 | 302 | 373 ] 358 No
A 52 P645675 451 375 | 404 | 395 No
A 52 P1067988 AK046257 633 | 515 | 698 | 593 No
A 52 P1147868 AK035470 727 | so1 752 | 777 No
A 52 P231697 AK078537 573 | 446 | 621 5.76 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized expression Values .
ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:;’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P361951 10.99 11.74 10.76 11.28 No
A 52 P175748 5.44 7.57 5.90 7.05 No
A 52 P190286 5.92 6.93 6.44 7.14 No
A 52 P1132727 AK076363 4.78 4.05 4.52 4.20 No
A 52 P255224 AKO032716 4.83 4.17 4.56 3.86 No
A 51 P502068 11.47 10.82 11.58 11.17 No
A 52 P1076740 AK082805 6.65 8.08 6.98 8.29 No
A 52 P707683 AKO087612 4.65 2.98 4.27 3.82 No
A 51 P164256 2.16 5.84 2.50 5.85 No
A 51 P326826 AK090125 6.02 6.66 6.22 6.28 No
A 52 P1052802 AK089990 5.90 5.01 5.84 5.40 No
A 52 P615958 9.70 10.36 9.54 10.11 No
A 52 P532370 10.41 11.17 10.18 10.71 No
A 51 P124315 XM 006498501 5.93 6.99 5.54 6.57 No
A 52 P1367 AK162987 6.38 5.55 6.10 5.78 No
A 51 P310886 AKO047015 5.26 6.57 4.87 5.76 No
A 51 P362801 5.15 4.26 4.96 4.62 No
A 52 P788961 9.13 8.18 9.34 8.60 No
A 52 P949155 7.50 8.99 7.70 8.75 No
A 52 P1004880 3.16 12.91 2.90 11.81 No
A 52 P390448 6.92 8.17 7.17 7.64 No
A 51 P478544 11.58 12.18 11.49 11.96 No
A 52 P368126 AK162351 3.08 4.42 2.78 2.95 No
A 52 P55489 12.80 13.50 12.63 13.13 No
A 52 P112591 U07662 3.29 5.10 2.88 4.09 No
AT ssM_AB 5 14.46 15.23 14.54 14.90 No
AT ssM AB 5 14.58 15.23 14.51 14.94 No
AT ssM AB 5 14.61 15.25 14.45 14.94 No
AT ssM AB 5 14.61 15.24 14.51 14.86 No
A 52 P432937 11.98 12.72 11.86 12.47 No
A 52 P716154 AV242843 6.84 7.66 6.95 7.37 No
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Table A2.2 List of genes significantly induced or downregulated by MyoD

during C3H 10T1/2 myo

genic conversion

Normalized ex

pression Values

ProbelD gye:]‘:wl GenelD shCuc [ ShCuc [ ShSixk | shSind t:i’;‘: .
Genebank pBabe MyoD pBabe MyoD
A 52 P1021832 1067 | 132 | 1060 | 1254 | No
A 52 P653054 1014 | 862 | 1000 | 911 No
A 52 P347078 AK089832 770 | 702 | 787 | 739 No
A 52 P604345 AK049762 619 | s06 | 596 | 547 No
A 52 P555089 1228 | 1299 | 1210 | 1266 | No
A 52 P348667 AK031090 635 | 550 | 642 | 539 No
A 51 P262453 AK021406 507 | 420 | 524 | 398 No
A 52 P1196772 AK087259 1083 | 983 | 1006 | 1032 | No
A 52 P662961 AKO013898 393 | 743 | 4n 6.37 No
A 52 P101838 383 | 514 | 400 | 453 No
A 51 P153702 615 | 491 592 | 541 No
A 52 P1196662 AKO086825 348 | 436 | 367 | 402 No
A 52 P795929 AK081614 423 | 626 | 404 | sa42 No
A 52 P624998 696 | 778 | 704 | 762 No
A 52 P1077539 418 | 530 | 408 ]| 469 No
A 52 P61549 1438 | 1500 | 1426 | 1476 | No
A 52 P190059 888 | 963 | 894 | 946 No
A 52 P110913 AK087420 350 | 5.1 330 | 525 No
A 52 P654437 1318 | 1393 | 1300 | 1363 | No
A 52 P167500 956 | 1037 | 962 | 1012 | No
A 52 P664044 CN524910 512 | 758 | 524 | 704 No
A 52 P661496 615 | 7.1 6.11 6.68 No
A 52 P932240 AK082846 483 | 380 | 480 | 417 No
A 52 P764017 5.71 675 | ses | 652 No
AT ssM_GD 5 1173 | 1263 | 1170 | 1206 | No
AT ssM_GD 5 1177 | 1261 | 112 | 1223 | o
AT ssM_GD 5 1190 | 1264 | 1168 | 1221 No
AT ssM_GD 5 1193 | 1264 | 1164 | 1215 | o
A 52 P272054 1146 | 1230 | 1142 | 1201 No
A 51 P114126 AKO012034 3.91 560 | 388 | 475 No
AT ssM TR 3 344 | 592 | 395 | sss No
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Table A2.2 List of genes significantly induced or downregulated by MyoD
during C3H 10T1/2 myogenic conversion
Normalized expression Values .

ProbelD Gene GenelD ShLuc | shLuc | shSixd | shsixd | Si*4

Symbol i ; 4 + target

Genebank pBabe MyoD pBabe MyoD

AT ssM_TR 3 3.57 5.75 3.53 5.23 No
AT ssM_TR 3 3.67 5.67 3.63 5.25 No
AT ssM_TR 3 3.97 5.80 4.09 5.24 No
A 52 P987461 XR 387845 6.84 6.13 6.85 6.26 No
A 52 P1164120 AK047247 3.97 4.99 3.98 4.67 No
A 52 P465669 5.84 5.06 5.83 5.47 No
A 52 P229210 1277 | 1354 | 1276 | 13.26 No
A 52 P941191 9.51 8.59 9.50 8.90 No

Table 6 A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion
Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 51 _P100298 [ st3 20908 AK137098 5.42 420 6.11 5.67 2
A 51 _P101347 | Pisl 102502 NM_001033210 5.96 5.12 7.01 6.51 2
A 51 P101929 | Lgals3 16854 NM_010705 13.76 | 1350 14.45 14.43 4
A 51 P102122 | Myog 17928 NM_031189 341 17.44 273 16.45 1
A_51_P102471 | Pglyrp2 57757 NM_021319 7.05 6.75 5.69 5.50 3
A_51_P103237 | Hunk 26559 NM_015755 5.58 6.14 430 3.94 3
A 51 P103397 | vwf 22371 NM_011708 3.66 5.30 2.89 459 1
A_51 P103541 | Cacnals 12292 NM_001081023 6.16 10.46 5.93 8.74 1
A 51 P104012 | Tmem158 72309 NM_001002267 11.86 11.49 12.29 12.12 2
A_51_P104077 [ Usp13 72607 AV347341 531 5.71 4.77 5.01 1
A 51 _P104478 | smpx 66106 NM_001252591 4.00 11.10 2.68 8.79 1
A_51 P104487 | Chma4 11438 NM_015730 4.87 5.28 4.18 4.65 1
A_51_P105927 | Rasl12 70784 NM_001033158 6.66 8.60 6.68 6.97 1
A 51 _P106538 | Hira3 78558 NM_001042615 9.26 9.45 7.67 8.15 3
A 51 P107738 | Lire8e 72267 NM_028175 4.60 3.47 5.07 4.53 2
A 51 P107782 | Kdsr 70750 NM_027534 1140 [ 1069 11.84 11.54 4
A 51 P114067 | Nesl 14299 NM_019681 7.23 6.66 7.76 7.25 4
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Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 51 P114462 Ccell7 20295 NM 011332 5.53 5.56 5.43 6.21 2
A 51 P114693 Parm1 231440 AK161172 8.85 13.93 7.58 11.56 3
A 51 P114878 Ikbkap 230233 NM 026079 12.13 12.67 11.56 11.92 1
A 51 P115715 Asb2 65256 NM 023049 3.13 10.21 1.85 8.98 3
A 51 P115817 Ralgps2 78255 NM 023884 9.37 11.13 9.27 10.47 1
A 51 P115953 Ctxn3 629147 NM 001134697 3.14 7.60 3.23 6.15 1
A 51 P116157 8.17 8.10 7.29 7.50 3
A 51 P116601 A330021E22Rik 207686 NM 172447 8.82 8.37 9.05 9.04 4
A 51 P118237 Sgkl 20393 NM 011361 11.66 11.59 12.06 12.44 2
A 51 P118468 Cepl70 545389 BC054781 3.99 3.08 4.00 4.01 2
A 51 P120024 Pde2a 207728 NM 001008548 2.43 9.91 2.42 8.22 1
A 51 P120717 Lmnbl 16906 NM 010721 12.60 12.66 11.64 11.89 1
A 51 P122071 Muc5b 74180 NM 028801 4.59 3.83 5.09 4.44 2
A 51 P122321 1133 77125 NM 133775 5.62 6.78 5.18 9.06 2
A 51 P125205 Aqgpl 11826 NM 007472 14.78 13.83 15.42 15.04 2
A 51 P135012 Rhpn2 52428 NM 027897 7.87 6.75 8.41 7.54 2
A 51 P135802 Mef2c 17260 NM 025282 8.20 9.69 7.73 8.14 1
A 51 P139410 Llcam 16728 NM 008478 4.38 3.67 5.90 5.36 4
A 51 P140321 Mocos 68591 NM 026779 9.60 8.52 10.05 9.22 2
A 51 P141071 Cand2 67088 NM 025958 7.77 9.93 7.15 8.66 1
A 51 P142334 Inppll 16332 NM 010567 12.67 14.49 12.62 13.74 1
A 51 P143152 Luzpl 269593 NM 024452 9.89 9.97 9.21 9.37 3
A 51 P143162 Myh7 140781 NM 080728 6.18 14.14 5.50 11.23 1
A 51 P143296 Myh8 17885 NM 177369 2.61 12.74 3.36 10.83 1
A 51 P144349 Dtx4 207521 NM 172442 11.49 11.14 11.69 11.91 2
A 51 P148744 Msantd1 403174 NM 207277 5.00 7.28 5.07 6.05 1
A 51 P149868 Irx1 16371 NM 010573 6.14 5.62 6.56 6.32 2
A 51 P150905 K1hl22 224023 NM 145479 12.08 13.05 12.22 12.38 1
A 51 P152444 4930465K10Rik 67640 NR 027978 4.31 4.87 4.09 391 1
A 51 P153693 Utpl4b 195434 NM 001001981 5.43 6.56 6.39 5.90 1
A 51 P154753 Klc3 232943 NM 146182 6.77 6.34 7.38 7.15 4
A 51 P155458 Dok7 231134 XM 006503901 4.82 14.18 4.64 13.17 1
A 51 P155997 Bcl7a 77045 NM 029850 8.59 10.45 8.20 9.59 1
A 51 P156526 Atp2b3 320707 XM 006528086 2.43 6.12 3.20 4.82 1
A 51 P157185 Gjd4 225152 NM 153086 2.10 7.50 1.66 5.77 1
A 51 P159610 Cedcl120 54648 NM 207202 7.17 6.38 7.36 6.96 2
A 51 P160625 Wapal 218914 NM 001004436 9.98 10.15 9.85 9.47 1
A 51 P162894 4933405L10Rik 71046 NM 027655 4.44 3.88 4.71 4.60 2
A 51 P163146 Sema3a 20346 NM 009152 8.30 8.29 9.00 9.27 4

307




Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 51 P163953 | Nsg2 18197 NM 008741 6.34 10.10 5.12 8.63 1
A 51 P164530 Fhit 14198 NM 010210 3.49 5.60 4.41 4.44 1
A 51 P164835 Ppl 19041 NM 008909 6.34 5.25 6.57 5.96 2
A 51 P165082 | Tmeml9lc 224019 NM 177473 7.63 8.36 8.28 9.20 2
A 51 P166648 Evalc 70967 XR 397180 11.14 10.74 11.95 11.70 4
A 51 P167132 | Usp27x 54651 NM 019461 443 422 533 535 4
A 51 P169255 Olfr190 258392 NM 146397 5.79 4.90 5.76 5.55 2
A 51 P169409 Arl5a 75423 NM 182994 8.85 9.63 8.32 8.73 3
A 51 P169588 Dhx38 64340 NM 178380 4.83 5.67 4.99 4.81 1
A 51 P170807 LOC102641377 102641377 | XR 402119 8.36 7.87 8.83 8.57 4
A 51 P172131 Lurapll 52829 NM 026821 12.50 12.15 12.84 12.76 2
A 51 P172475 S100al 20193 NM 011309 8.73 7.79 9.05 8.47 2
A 51 P172502 Cxcll2 20315 NM 001012477 14.74 14.21 13.65 13.28 3
A 51 P172853 Cdl14 12475 NM 009841 9.20 8.49 9.59 9.28 2
A 51 P173692 Lingo4 320747 NM 177250 7.41 7.40 6.18 6.41 3
A 51 P174061 Tnik 665113 NM 026910 2.53 7.77 2.83 5.75 1
A 51 P174192 Cenpe 229841 NM 173762 6.26 6.42 5.34 4.75 1
A 51 P174696 Casq2 12373 NM 009814 3.71 10.64 3.66 9.14 1
A 51 P175945 Tmem74 239408 AK045145 5.73 4.44 6.09 5.23 2
A 51 P176474 Kndcl 76484 NM 177261 4.48 1.86 4.19 4.04 2
A 51 P177210 Myl3 17897 NM 010859 4.05 12.22 4.32 10.28 1
A 51 P177371 Prnd 26434 NM 023043 4.32 4.22 3.65 3.34 1
A 51 P181691 Nod2 257632 NM 145857 2.43 6.98 2.07 6.05 1
A 51 P181785 Trim56 384309 NM 201373 10.55 9.72 10.69 10.42 2
A 51 P181922 Yjefn3 234365 XM 006509732 9.27 9.61 8.89 8.90 1
A 51 P185575 Adamtsl4 229595 NM 144899 8.90 7.98 9.79 9.15 4
A 51 P187151 Grb10 14783 NM 010345 7.73 8.41 7.41 7.53 1
A 51 P188114 Eps8 13860 NM 007945 8.16 7.27 9.04 8.67 4
A 51 P188911 Galnt12 230145 NM 172693 8.91 8.35 9.74 9.38 4
A 51 P189943 Dscam 13508 NM 031174 3.02 7.68 3.13 4.83 1
A 51 P191463 H2-M2 14990 XM 006525458 10.08 9.63 10.45 10.28 2
A 51 P195244 Mfap4 76293 NM 029568 9.52 11.10 7.43 8.86 1
A 51 P195374 Baiap2l1 66898 NM 025833 5.31 9.86 4.71 8.83 3
A 51 P195506 Csfl 12977 NM 007778 12.38 12.18 12.71 12.89 2
A 51 P196726 Ttih2 16425 NM 010582 9.70 9.09 10.65 10.03 4
A 51 P196925 Cx3cll 20312 NM 009142 12.30 12.42 12.64 13.06 4
A 51 P197596 Afapl12 226250 NM 146102 7.15 6.34 7.77 6.93 4
A 51 P197773 Parp6 67287 NM 029922 9.28 8.86 9.61 9.48 2
A 51 P198694 Gekr 231103 NM 144909 2.69 5.44 343 2.97 1
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Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 51 P199314 Slc38a2 67760 AK164568 7.83 7.29 7.18 6.62 3
A 51 P200068 Arf3 11842 NM 007478 11.01 11.01 10.53 10.29 1
A 51 P200339 Cachdl 320508 AK046180 9.47 8.63 9.91 9.52 4
A 51 P200819 Prdx4 53381 AK165551 14.77 13.84 15.14 14.75 2
A 51 P202440 Rarb 218772 NM 011243 5.26 6.75 5.08 5.56 3
A 51 P202801 Abcb9 56325 NM 019875 9.40 9.95 8.80 8.82 1
A 51 P203062 Enah 13800 NM 010135 10.78 11.89 10.55 11.20 1
A 51 P203182 Apobr 171504 NM 138310 7.99 6.54 8.78 7.55 2
A 51 P203850 4930539H15Rik 78188 AKO019727 6.71 6.49 7.02 7.22 2
A 51 P204845 Celfl 13046 NM 017368 11.66 12.99 11.13 12.04 1
A 51 P205139 Maplb 17755 NM 008634 5.14 7.19 5.22 6.34 1
A 51 P206037 Peg3 18616 NM 008817 3.65 4.35 4.54 2.22 1
A 51 P206824 Hfe2 69585 NM 027126 2.42 11.14 2.50 9.27 1
A 51 P207934 Enpp4 224794 NM 199016 7.28 7.44 6.87 6.54 1
A 51 P208121 Kl1h125 207952 NM 029652 10.41 10.64 9.99 9.94 1
A 51 P209782 Cyp2c44 226143 NM 001001446 5.53 5.21 6.25 4.53 1
A 51 P209930 Rtn2 20167 NM 013648 6.99 11.96 6.25 11.09 1
A 51 P212980 Spata9 75571 NM 029343 6.37 5.50 6.68 6.30 2
A 51 P213928 Napl113 54561 NM 138742 5.32 5.05 4.86 4.31 3
A 51 P214516 Nipsnap1 18082 NM 008698 10.12 9.70 10.58 10.37 4
A 51 P215815 Atpllc 320940 NM 001037863 7.20 6.19 7.20 6.91 2
A 51 P216593 Wis1 22393 NM 011716 12.22 13.23 12.22 12.62 1
A 51 P217498 Slc2a4 20528 NM 009204 4.97 6.68 2.79 5.01 3
A 51 P217517 Mmell 27390 NM 013783 6.99 9.43 6.86 7.81 1
A 51 P218402 Ankrd44 329154 AK038343 5.31 6.77 5.49 6.04 1
A 51 P218612 Mtr 238505 NM 001081128 5.29 5.44 4.91 4.80 1
A 51 P218653 Jph2 59091 NM 021566 2.40 7.12 3.05 5.84 1
A 51 P220162 Notch3 18131 NM 008716 11.07 11.53 10.26 10.73 1
A 51 P220370 Msl312 73390 NM 001163833 4.57 5.16 4.67 3.59 1
A 51 P221223 Scgs 20394 NM 009162 7.10 6.74 8.35 8.69 2
A 51 P221781 Z{p33b 69623 XM 006535329 4.17 3.68 4.48 4.33 2
A 51 P222280 Ikbke 56489 NM 019777 7.78 6.99 8.11 7.70 2
A 51 P223025 Dock5 68813 NM 177780 10.07 9.55 10.58 10.30 4
A 51 P224311 Popdc2 64082 NM 022318 6.24 10.38 6.28 9.16 1
A 51 P225224 Htral 56213 NM 019564 13.55 12.71 13.76 13.30 2
A 51 P226269 Rgce 66214 NM 025427 12.26 11.89 11.53 10.95 1
A 51 P229925 Chst7 60322 NM 021715 11.61 11.08 12.34 11.81 2
A 51 P230269 H2-Q10 15007 NM 010391 3.80 3.86 6.27 5.05 2
A 51 P231499 Enppl 18605 AK014707 10.73 10.77 11.26 11.43 4
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Normalized ex

pression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster
Symbol pBabe MyoD + + #
pBabe MyoD
A 51 P232187 Vwa3a 233813 AK086942 4.25 4.76 6.02 4.17 1
A 51 P232868 Neurllb 240055 NM 001081656 10.91 10.95 9.17 9.42 3
A 51 P233753 Foxp2 114142 NM 053242 4.45 2.56 4.92 4.74 2
A 51 P234864 Sfxn5 94282 NM 178639 7.86 7.70 8.43 8.64 4
A 51 P235764 Olfr659 259052 NM 147050 2.24 5.34 3.48 4.25 1
A 51 P238425 Cbr2 12409 NM 007621 16.21 15.62 15.56 15.01 3
A 51 P238722 Cd9o3 17064 NM 010740 4.77 6.11 3.62 5.00 3
A 51 P239386 Ppplrldc 76142 NM 133485 3.89 5.90 4.23 5.18 1
A 51 P240329 Vma2l 67048 NM 001290781 9.67 10.84 9.45 10.11 1
A 51 P240453 Nusap1 108907 NM 133851 11.79 11.76 10.47 10.61 1
A 51 P240801 Tmem173 72512 NM 028261 8.15 7.85 7.12 7.08 3
A 51 P241843 Tmem?202 73893 NM 178388 7.54 6.93 7.96 7.58 2
A 51 P244154 Lrrc8b 433926 AK054249 6.90 7.57 6.73 6.79 1
A 51 P246754 Pnpo 103711 NM 134021 8.91 8.22 9.33 8.97 2
A 51 P247496 Gm9767 100040851 | NR 028030 3.75 7.12 4.18 5.82 1
A 51 P248638 Myoz2 59006 NM 021503 3.17 8.24 4.24 6.76 1
A 51 P249286 Rgs16 19734 NM 011267 3.49 9.79 3.73 8.26 1
A 51 P249313 Herc3 73998 NM 028705 7.20 8.78 6.96 8.04 1
A 51 P254262 | Nxph3 104079 NM 130858 7.25 6.87 7.50 7.58 2
A 51 P254634 AK046342 3.44 6.35 3.14 5.22 1
A 51 P256066 Tiam2 24001 NM 011878 11.82 11.31 12.18 12.10 2
A 51 P256682 Kpnal 16646 NM 008465 9.01 9.74 8.06 8.81 3
A 51 P256798 3.37 5.89 3.74 4.84 1
A 51 P258894 Chst2 54371 NM 018763 8.47 8.14 8.99 8.91 2
A 51 P259064 Ube2d3 66105 AK020443 10.46 10.57 9.65 9.83 1
A 51 P260578 St8sia2 20450 NM 009181 5.13 7.49 5.52 6.47 1
A 51 P261835 Tmem8c 66139 NM 025376 8.57 13.33 9.33 12.01 1
A 51 P261931 A930003A15Rik | 68162 NR 015488 1.79 7.92 1.93 6.80 1
A 51 P261991 Bdnf 12064 NM 007540 10.84 10.39 11.60 11.17 2
A 51 P262079 H2-Q7 15018 NM 010394 11.86 11.33 12.16 12.04 2
A 51 P262766 Cendl 12443 S78355 12.96 12.57 13.01 13.21 2
A 51 P263290 Galnt9 231605 NM 198306 2.00 7.52 2.31 5.95 3
A 51 P263310 Higdla 56295 NM 019814 7.59 8.35 7.07 7.26 3
A 51 P264495 Pgam?2 56012 NM 018870 6.92 12.06 6.18 10.07 3
A 51 P264656 2900011008Rik 67254 NM 144518 4.73 3.83 5.62 5.10 4
A 51 P264769 Dmpl 13406 NM 016779 4.80 7.02 5.39 8.35 2
A 51 P265026 Naip2 17948 NM 010872 7.00 6.00 8.30 7.56 4
A 51 P266683 Efnal 13636 NM 010107 8.63 7.50 8.76 8.23 2
A 51 P266861 Mel 17436 NM 008615 11.87 11.92 10.13 10.25 3
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Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 51 P267278 Slc15a2 57738 NM 021301 5.57 4.50 6.96 6.27 4
A 51 P267751 Hre 15464 NM 010473 2.86 11.84 2.80 10.62 1
A 51 P268331 Rnfl128 66889 NM 023270 8.27 8.44 8.82 9.20 4
A 51 P268983 Myom3 242702 NM 001085509 3.76 13.05 3.54 10.70 1
A 51 P269375 Ankl 11733 NM 031158 7.58 11.63 7.19 9.97 1
A 51 P271503 11irl 16177 NM 008362 10.31 10.13 10.49 10.75 2
A 51 P272283 Cmbl 69574 NM 181588 9.42 9.65 8.14 8.79 3
A 51 P276418 Rab6b 270192 NM 173781 10.02 9.08 10.86 10.55 4
A 51 P277006 Chst8 68947 NM 175140 4.59 8.68 4.99 6.04 1
A 51 P279552 Cav2 12390 NM 016900 11.23 10.20 11.43 10.96 4
A 51 P280404 Epdrl 105298 NM 134065 10.41 9.55 11.27 10.77 2
A 51 P281380 Tspan5 56224 NM 019571 11.44 11.35 11.88 11.95 2
A 51 P281716 Ltbpl 268977 NM 019919 8.81 8.24 9.40 9.03 4
A 51 P282144 Adam23 23792 NM 011780 9.37 8.84 10.12 9.64 4
A 51 P282594 Svop 68666 NM 026805 5.64 5.02 4.08 331 3
A 51 P282983 Slc39al4 213053 NM 144808 9.64 9.32 9.94 10.07 2
A 51 P283473 Fibin 67606 NM 026271 11.47 11.93 10.40 10.50 1
A 51 P283499 Drd4 13491 NM 007878 3.72 5.08 3.62 2.66 1
A 51 P286073 4930463016Rik 75804 NR 108059 5.37 5.18 6.91 7.17 4
A 51 P287617 Plekhh1 211945 NM 181073 6.53 10.32 6.57 9.30 1
A 51 P287691 Kremen2 73016 NM 028416 2.10 6.11 2.44 4.97 1
A 51 P288009 Chrng 11449 NM 009604 291 15.03 2.49 13.73 1
A 51 P288558 Wdrl6 71860 NM 027963 2.84 7.42 2.42 5.30 1
A 51 P290065 Gap43 14432 NM 008083 5.33 4.87 6.65 5.96 4
A 51 P290986 Dhcr7 13360 NM 007856 11.93 12.68 12.06 12.08 1
A 51 P293218 Pan3 72587 NM 028291 10.70 10.34 11.12 11.08 2
A 51 P294020 Ticaml 106759 NM 174989 9.77 8.86 9.92 9.49 2
A 51 P294346 Mis18bpl 217653 AKO035117 6.55 6.54 5.27 5.53 1
A 51 P294891 Ppargclb 170826 NM 133249 5.33 11.00 5.69 10.32 1
A 51 P297069 Tmod1 21916 NM 021883 3.46 10.96 4.74 9.65 3
A 51 P302520 Myom1 17929 NM 010867 3.84 9.64 3.54 8.02 1
A 51 P302566 Maob 109731 NM 172778 7.92 7.74 6.90 6.62 3
A 51 P302856 Ugt2b37 112417 NM 053215 3.49 3.59 5.92 6.31 4
A 51 P303217 Ucma 68527 NM 026754 5.28 12.38 5.57 11.31 1
A 51 P303371 Ccdc23 69216 NM 024462 14.67 16.47 14.45 15.62 3
A 51 P303725 Tmem38a 74166 NM 144534 10.80 13.48 10.62 12.30 1
A 51 P306017 DIl 13388 NM 007865 5.18 10.54 4.36 9.96 3
A 51 P306183 Mafk 17135 NM 010757 8.24 8.13 8.63 8.73 2
A 51 P309589 2700099C18Rik 77022 NR 024720 7.97 8.06 7.02 6.93 1
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ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 51 P309988 GprcS5c 70355 NM 147217 3.26 8.46 2.83 6.69 1
A 51 P310594 Aldh3al 11670 NM 007436 5.68 5.82 6.07 6.44 2
A 51 P312121 Xdh 22436 XR 385314 4.18 2.72 5.15 4.80 2
A 51 P312497 Atp7a 11977 AKO033254 11.07 11.52 10.80 10.91 1
A 51 P314186 Synel 64009 NM 001079686 6.34 7.86 6.96 7.03 1
A 51 P314397 Crip2 68337 NM 024223 13.36 14.64 13.19 13.92 1
A 51 P315391 TxInb 378431 NM 138628 4.99 6.15 4.40 5.17 1
A 51 P315925 Fgf21 56636 NM 020013 3.77 5.82 2.85 4.86 1
A 51 P316311 Ppfiad 68507 NM 001144855 3.77 11.79 3.06 10.51 1
A 51 P317321 Iffol 320678 AK044382 9.97 13.11 10.01 12.21 1
A 51 P318933 Camk2b 12323 NM 007595 4.65 4.41 4.12 3.80 1
A 51 P319662 AK054460 4.19 5.05 4.68 3.90 1
A 51 P321374 Ppapdc3 227721 NM 145521 6.31 11.15 6.18 9.52 1
A 51 P323081 Bhlhb9 70237 NM 198161 8.57 9.39 8.27 8.77 1
A 51 P325173 Tpml 22003 NM 024427 8.68 14.11 8.64 13.26 1
A 51 P325941 Kenjl2 16515 NM 010603 3.53 6.77 2.31 4.56 1
A 51 P326191 Serpina3g 20715 NM 009251 6.18 6.34 7.01 7.86 2
A 51 P326259 3.74 3.79 4.31 4.56 4
A 51 P326425 Arfip2 76932 NM 029802 8.38 8.06 8.79 8.81 4
A 51 P327869 5.22 5.04 4.36 3.34 1
A 51 P327874 Pthlr 19228 NM 011199 6.36 6.25 5.90 5.15 1
A 51 P329733 Csnklgl 214897 NM 173185 4.44 3.97 4.94 4.94 2
A 51 P331781 Faml151b 73942 NM 001163627 4.09 3.16 5.12 4.51 2
A 51 P332141 Clen2 12724 AF097415 8.63 8.29 8.97 8.95 2
A 51 P332185 Mbd5 109241 NM 029924 4.04 2.91 4.54 5.14 2
A 51 P332228 Nol4 319211 NM 199024 4.43 5.11 4.27 5.80 2
A 51 P332742 Srl 106393 NM 175347 5.92 11.41 5.34 9.90 1
A 51 P333518 Sh3rf2 269016 NM 172966 5.65 5.19 4.41 3.44 3
A 51 P333780 Cd164 53599 NM 016898 13.03 14.51 12.98 13.68 1
A 51 P334308 Tspanl4 52588 NM 145928 12.95 14.05 12.96 13.47 1
A 51 P335104 Slx1b 75764 NM 029420 9.46 8.89 9.49 9.50 2
A 51 P335969 Des 13346 NM 010043 3.61 9.62 3.20 7.70 1
A 51 P336391 Tmem18 211986 NM 172049 11.81 11.27 10.58 10.27 3
A 51 P337210 Lrrc4 192198 NM 138682 3.37 5.29 3.59 4.12 1
A 51 P337543 Glce 93683 NM 033320 11.85 12.53 10.65 11.33 3
A 51 P338262 Tnnt2 21956 NM 011619 6.95 15.99 6.86 14.50 1
A 51 P338443 Angptl4 57875 NM 020581 14.24 12.99 14.49 14.47 2
A 51 P338713 Assl 11898 M31690 9.53 10.47 9.74 11.09 2
A 51 P342387 Apoh 11818 NM 013475 7.08 6.31 7.42 7.01 2
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A 51 P343429 Slc25a37 67712 NM 026331 9.67 9.40 9.95 9.99 4
A 51 P343833 Trafl 22029 NM 009421 7.11 7.35 6.95 8.72 2
A 51 P345699 Tnnt3 21957 NM 011620 5.77 13.86 5.11 11.92 1
A 51 P346445 Hspb7 29818 NM 013868 3.17 5.78 2.57 3.97 1
A 51 P347333 Dusp4 319520 AKO012530 7.92 10.34 7.98 9.37 1
A 51 P348749 Llgl2 217325 NM 145438 6.95 6.37 7.46 7.15 2
A 51 P349772 Tceal3 594844 NM 001029978 8.56 9.15 7.88 8.32 1
A 51 P350453 Pdk4 27273 NM 013743 12.92 12.25 13.54 13.19 4
A 51 P350817 Cnnl 12797 NM 009922 9.71 9.26 7.61 7.32 3
A 51 P352303 Homer2 26557 NM 011983 3.13 4.78 2.75 3.61 1
A 51 P353232 Tnnc2 21925 NM 009394 6.42 16.75 6.41 15.14 1
A 51 P355122 Tnni2 21953 NM 009405 7.87 14.19 7.06 12.95 3
A 51 P356265 Acrbp 54137 NM 016845 4.02 3.08 3.65 4.70 2
A 51 P356620 Rab39b 67790 NM 175122 6.26 5.68 6.95 6.45 4
A 51 P357759 Pld2 18806 NM 008876 9.58 9.07 10.10 9.74 2
A 51 P359272 Alcam 11658 NM 009655 9.55 8.83 10.39 9.78 2
A 51 P359315 Apobec?2 11811 NM 009694 2.63 9.23 2.31 7.53 1
A 51 P362373 Gprasp2 245607 NM 001163015 3.06 6.58 2.52 5.67 1
A 51 P362399 Lig4 319583 NM 176953 8.39 9.03 8.31 8.18 1
A 51 P362627 Tnntl 21955 NM 011618 7.41 14.30 6.61 12.45 1
A 51 P364788 Myhl 17879 NM 030679 4.02 5.98 3.70 4.77 1
A 51 P366157 Igsfl 209268 NM 183336 6.68 6.09 7.91 7.47 4
A 51 P367240 Tspan33 232670 NM 146173 3.88 13.10 2.97 11.89 1
A 51 P367434 Tmed5 73130 NM 028876 11.42 11.19 11.91 11.88 2
A 51 P368660 Mphosph10 67973 NM 026483 7.69 8.28 7.81 7.67 1
A 51 P369270 Prrc2b 227723 NM 172661 5.20 6.13 5.00 5.47 1
A 51 P377789 Map3k12 26404 NM 009582 10.83 10.16 11.00 10.84 2
A 51 P379171 LOC102637942 102637942 | XR 374584 7.50 7.04 7.96 7.82 2
A 51 P379750 Myozl 59011 NM 021508 4.30 6.09 4.04 5.16 1
A 51 P381178 Zbtb46 72147 NM 028125 3.81 5.73 3.39 4.44 1
A 51 P381230 Zhx2 387609 NM 199449 4.59 5.99 4.62 4.98 1
A 51 P381260 Fxyd5 18301 NM 008761 10.11 9.67 10.83 10.55 4
A 51 P381558 Rasa4 54153 NM 133914 12.29 11.69 12.44 12.27 2
A 51 P382152 Procr 19124 NM 011171 11.46 10.72 11.96 11.48 4
A 51 P382789 Adora3 11542 NM 027025 3.94 8.75 3.25 6.39 1
A 51 P383524 Art3 109979 NM 181728 2.56 8.07 2.51 6.32 1
A 51 P383991 Sept4 18952 NM 011129 3.37 7.29 2.53 5.61 1
A 51 P384441 Tmem?201 230917 NM 177672 7.43 8.87 7.27 7.93 1
A 51 P384693 Kirrel3 67703 NM 026324 4.76 3.93 6.26 5.61 4
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A 51 P385639 Gjb5 14622 NM 010291 9.47 8.08 8.74 7.36 1
A 51 P386899 Mfsd7c 217721 NM 145447 3.45 4.72 3.78 3.67 1
A 51 P387670 Gtpbp4 69237 NM 027000 11.25 11.88 11.17 11.22 1
A 51 P387971 Ssh3 245857 NM 198113 6.97 6.26 7.31 6.91 2
A 51 P388478 Efnbl 13641 NM 010110 10.45 10.68 10.14 9.85 1
A 51 P390124 Naal6 66897 NM 025832 9.06 9.01 9.27 9.62 2
A 51 P390334 2900026A02Rik 243219 NM 172884 8.75 8.68 7.84 7.81 3
A 51 P390967 Slc43a3 58207 NM 021398 12.26 12.16 11.65 11.24 1
A 51 P391716 Ermap 27028 NM 013848 2.66 7.28 3.07 5.31 1
A 51 P393862 Spryd4 66701 NM 025716 9.36 10.38 9.01 9.52 1
A 51 P394154 Ddx51 69663 NM 027156 10.49 11.98 10.57 11.35 1
A 51 P395473 Tencl 209039 NM 153533 10.93 10.26 11.18 10.86 4
A 51 P395652 Myh2 17882 NM 001039545 2.18 8.30 2.33 6.37 1
A 51 P397394 Coblll 319876 NM 177025 7.36 7.15 7.81 7.98 4
A 51 P397834 Dpml 13480 NM 010072 7.91 7.87 7.05 7.21 3
A 51 P398673 Elmsanl 238317 NM 001163502 8.85 9.67 8.74 9.08 1
A 51 P399305 Tnfrsf19 29820 NM 013869 2.69 6.66 2.30 4.81 1
A 51 P400944 Rprdla 225283 NM 144861 8.06 7.96 7.05 7.27 3
A 51 P401683 Tm6sf1 107769 NM 145375 3.56 8.18 3.33 5.89 1
A 51 P401792 Ttn 22138 NM 011652 2.88 11.65 3.85 9.42 1
A 51 P402193 Map3kl 26401 NM 011945 9.39 9.63 8.99 9.02 1
A 51 P402359 Btla 208154 NM 001037719 2.39 5.54 2.86 3.25 1
A 51 P402575 Mtcll 68617 AKO051750 5.92 6.35 6.73 7.00 4
A 51 P402583 Gpld1 14756 NM 008156 5.15 4.62 5.68 5.72 2
A 51 P403378 Cnrl 12801 NM 007726 5.13 8.91 542 7.19 1
A 51 P404815 Apol6 71939 NM 028010 8.45 8.61 7.42 7.63 3
A 51 P405397 Ecml 13601 NM 007899 15.10 14.45 15.69 15.11 4
A 51 P406557 Al464131 329828 NM 001085515 11.44 12.06 11.61 11.41 1
A 51 P408649 Shisa2 219134 NM 145463 2.29 8.06 2.65 6.22 1
A 51 P408749 4933439CI10Rik 74476 NR 015585 4.28 2.31 4.76 4.30 2
A 51 P413130 Myl4 17896 NM 010858 8.29 11.84 8.14 9.96 1
A 51 P415247 AKO015886 9.45 9.26 8.81 8.59 1
A 51 P416074 Ryrl 20190 NM 009109 2.69 10.31 2.79 8.82 1
A 51 P416126 Chd3 216848 NM 146019 11.06 10.82 10.69 10.10 1
A 51 P416858 Myll 17901 NM 021285 2.43 14.47 2.43 12.65 1
A 51 P417720 Itgall 319480 NM 176922 11.15 11.79 10.42 10.58 3
A 51 P417952 Sema6b 20359 NM 013662 5.33 7.39 5.16 5.74 1
A 51 P419017 Pdel0a 23984 NM 011866 7.46 7.03 8.00 7.67 4
A 51 P420037 Nup210 54563 NM 018815 2.65 8.88 2.79 7.34 1
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Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 51 P421559 | Bspry 192120 NM 138653 485 8.68 5.00 7.05 1
A 51 P421780 Myo18b 74376 AKO016515 2.33 9.88 2.46 8.62 1
A 51 P423308 Igfbp2 16008 NM 008342 7.92 7.88 6.70 6.87 3
A 51 P424878 Fam213b 66469 NM 025582 8.24 10.36 7.92 8.84 1
A 51 P425680 Ivd 56357 NM 019826 11.65 11.95 11.49 11.35 1
A 51 P425772 Ckb 12709 NM 021273 10.44 12.78 9.76 11.54 3
A 51 P427964 Lmod3 320502 NM 001081157 5.67 13.90 5.55 12.90 1
A 51 P429366 Hes6 55927 NM 019479 12.87 15.45 12.80 14.61 1
A 51 P430900 Duspl 19252 NM 013642 10.76 10.71 11.16 11.43 2
A 51 P431329 Car3 12350 NM 007606 4.50 10.94 4.00 9.59 1
A 51 P431433 Tmem?2 83921 NM 031997 10.30 10.71 10.24 10.03 1
A 51 P431785 Myom?2 17930 NM 008664 6.85 13.84 6.35 12.82 1
A 51 P432180 Slc16a6 104681 NM 001029842 7.50 10.58 6.78 9.51 1
A 51 P433870 Vegfc 22341 NM 009506 9.22 9.13 9.21 10.22 2
A 51 P434036 Gsap 212167 NM 175437 5.50 5.13 5.67 6.15 2
A 51 P436491 Lingo3 237403 NM 001013758 3.08 7.13 3.04 5.64 1
A 51 P437050 Hegl 77446 XM 006522715 7.95 8.69 7.87 8.07 1
A 51 P437978 Agtr2 11609 NM 007429 3.62 2.69 6.55 6.33 4
A 51 P438165 Arhgap22 239027 NM 153800 11.77 12.85 12.23 13.96 4
A 51 P438905 Inadl 12695 NM 172696 6.96 8.43 7.23 7.68 1
A 51 P439210 Kcnh5 238271 NM 172805 3.30 3.64 5.04 4.97 4
A 51 P444447 Cebpd 12609 NM 007679 13.79 13.17 13.93 13.85 2
A 51 P444696 Cdca2 108912 NM 175384 8.36 8.61 7.19 7.26 1
A 51 P445765 Lrp8 16975 NM 001080926 6.76 6.81 7.24 7.61 2
A 51 P446232 Dbnl 56320 NM 019813 9.77 11.16 9.48 10.17 1
A 51 P446825 6430573F11Rik 319582 NM 176952 2.88 6.69 2.23 4.77 1
A 51 P447545 | Igtbpl 16006 NM 008341 241 8.24 234 7.00 1
A 51 P448005 Tbcld8 54610 NM 018775 3.08 4.83 2.64 3.70 1
A 51 P449795 Cripl 12925 M13018 5.29 5.64 4.49 4.04 1
A 51 P450057 Cit 12704 AK047894 7.60 7.39 6.73 6.62 1
A 51 P450888 Rtndr 65079 NM 022982 4.27 3.79 4.00 2.76 1
A 51 P451075 Atp2a2 11938 NM 009722 9.64 11.11 9.52 10.34 1
A 51 P452323 Nes 18008 NM 016701 9.20 13.05 8.87 12.25 1
A 51 P452702 | Akapl3 75547 NM 029332 478 5.13 4.64 439 1
A 51 P456114 Cemip 80982 AKO018112 9.35 10.13 8.20 9.04 3
A 51 P456657 Tgif2 228839 NM 173396 10.99 11.64 10.30 10.63 1
A 51 P460954 Ccl6 20305 NM 009139 5.88 5.03 4.99 4.31 1
A 51 P461319 Gatm 67092 NM 025961 1.91 8.84 2.12 7.57 3
A 51 P461364 Gpx7 67305 NM 024198 3.82 5.35 5.09 4.22 1
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ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 51 P462428 Galnt15 78754 AK019470 6.93 5.25 6.80 6.62 2
A 51 P465128 Chst15 77590 NM 029935 7.00 8.40 6.95 7.65 1
A 51 P465758 Gm16499 100049166 | BC006619 4.82 4.19 2.89 2.58 3
A 51 P466685 Fbx122 74165 NM 175206 341 7.01 3.73 5.65 1
A 51 P468362 Ccdc88c 68339 XM 006516187 4.57 10.46 4.53 9.60 1
A 51 P468381 Purb 19291 NM 011221 11.44 13.14 11.28 12.24 1
A 51 P474151 Awat2 245532 NM 177746 3.67 8.54 3.98 7.02 1
A 51 P476618 Slc12a8 171286 NM 134251 5.96 5.90 5.71 5.17 1
A 51 P476820 Calr3 73316 NM 028500 6.29 5.78 6.60 6.41 2
A 51 P478138 Cacnbl 12295 NM 031173 9.08 10.32 9.06 9.61 1
A 51 P478419 Unc45b 217012 NM 178680 2.57 13.01 2.09 11.37 1
A 51 P478952 N4bp211 100637 NM 133898 4.78 4.23 5.50 541 2
A 51 P480202 DIx2 13392 NM 010054 9.84 9.45 10.07 10.05 2
A 51 P480290 Caszl 69743 NM 027195 4.53 9.97 4.26 8.18 1
A 51 P480578 Pcx 18563 NM 008797 12.57 13.21 12.51 12.60 1
A 51 P482990 Arid5a 214855 NM 145996 5.74 8.69 5.65 7.75 1
A 51 P483231 Jak2 16452 NM 008413 9.07 8.42 9.67 9.21 4
A 51 P484289 Slc7a6 330836 NM 178798 9.17 8.87 9.55 9.61 2
A 51 P487832 Rbm24 666794 NM 001081425 2.55 10.28 2.60 8.09 1
A 51 P488554 3010026009Rik 68067 NM 026543 10.17 10.40 9.68 9.52 1
A 51 P488780 Krt28 70843 XM 006534220 3.34 3.83 3.20 2.66 1
A 51 P488991 Oaf 102644 NM 178644 12.26 11.80 12.83 12.47 4
A 51 P489488 Pde4dip 83679 NM 178080 9.41 11.54 9.55 10.64 1
A 51 P489503 Notum 77583 NM 175263 4.46 3.64 4.97 4.75 2
A 51 P490997 Gas211 78926 NM 144560 12.03 11.55 12.15 12.23 2
A 51 P491279 AK020378 5.49 6.43 5.07 541 1
A 51 P493886 Gpt2 108682 NM 173866 10.40 12.78 10.55 11.79 1
A 51 P493987 Moxd1 59012 NM 021509 4.27 4.63 4.97 5.66 4
A 51 P495331 Neb 17996 NM 010889 2.39 10.13 3.27 7.61 1
A 51 P496562 Slit2 20563 NM 178804 8.92 8.53 9.83 9.58 2
A 51 P497280 Dbndd1 72185 NM 028146 6.98 12.25 7.10 11.22 1
A 51 P497993 Gprl55 68526 NM 001190297 9.16 10.25 9.40 9.47 1
A 51 P498322 Rasal 218397 NM 145452 9.10 8.79 9.20 9.55 2
A 51 P499551 Cd276 102657 NM 133983 8.12 7.61 8.55 8.40 2
A 51 P500226 Nkiras2 71966 NM 028024 11.15 12.03 10.88 11.27 1
A 51 P500996 Fbx120 72194 NM 028149 9.38 8.71 9.67 9.52 2
A 51 P502075 1810009J06Rik 73626 NM 023707 4.48 3.40 4.55 4.31 2
A 51 P502437 Cacna2d3 12294 NM 009785 4.67 5.11 5.58 6.56 2
A 51 P505571 ChrdI2 69121 NM 133709 2.17 8.14 2.64 6.98 1
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pBabe MyoD

A 51 P506284 Pdlim7 67399 NM 026131 8.01 9.42 7.56 8.66 3
A 51 P506397 Edil3 13612 NM 001037987 3.84 3.47 5.00 6.02 2
A 51 P508341 Reepl 52250 NM 178608 6.08 10.56 5.47 9.40 3
A 51 P509997 Cox6a2 12862 NM 009943 8.41 10.30 8.98 9.05 1
A 51 P511102 Cttnbp2nl 80281 NM 030249 8.16 7.71 8.45 8.33 2
A 51 P512210 | Myhé 17888 NM 010856 223 8.73 2.65 5.65 1
A 51 P512969 Cilp2 68709 NM 026818 4.84 7.50 4.53 6.05 1
A 51 P513449 Pogz 229584 NM 172683 10.13 10.12 9.40 9.40 3
A 51 P513979 1700026L06Rik 69987 NM 027283 9.26 8.42 8.53 7.84 1
A 51 P514070 Megf10 70417 NM 001001979 10.33 12.82 10.19 12.02 1
A 51 P514126 Nfya 18044 NM 001110832 6.90 6.96 6.76 6.31 1
A 51 P515883 Plac8 231507 NM 139198 5.72 5.61 4.30 3.90 3
A 51 P516133 Histlhlc 50708 AK216922 12.62 12.93 12.53 12.23 1
A 51 P521084 Fam107b 66540 NM 025626 9.13 9.45 8.66 8.74 3
A 51 P521283 Crabp2 12904 NM 007759 6.40 8.61 6.07 7.70 1
A 52 P101163
2 Mylk4 238564 NM 001166030 2.60 10.81 2.73 8.94 1
A 52 P101221 Ago2 239528 NM 153178 9.62 10.82 9.59 9.77 1
A 52 P10195 Kifc3 16582 NM 010631 6.29 8.12 6.18 7.41 1
A 52 P103569 Fam124b 241128 NM 173425 4.42 3.96 4.22 4.60 2
A 52 P104214 Tspan32 27027 NM 020286 5.93 6.24 5.16 5.13 1
A 52 P105509 Asah2 54447 NM 018830 7.80 7.18 8.13 791 2
A 52 P106144
6 Bazla 217578 NM 013815 7.72 943 7.74 8.44 1
A 52 P106482 Cryab 12955 NM 009964 12.66 14.08 12.55 13.23 1
A 52 P106805 Mtf2 17765 S78454 7.71 8.04 7.73 7.38 1
A 52 P108169 Mamstr 74490 NM 172418 7.04 8.35 7.12 7.54 1
A 52 P113194
4 A130019P10Rik 399617 AKO037456 4.62 3.76 3.97 4.64 2
A 52 P114414 Ksrl 16706 XM 006532339 2.70 6.98 3.29 5.74 1
A 52 P115253 Kif20b 240641 NM 183046 6.86 6.77 5.71 5.50 1
A 52 P117420 Taccl 320165 NM 177089 8.87 9.40 8.05 8.50 1
A _52 P119765
3 CB590277 6.69 6.10 6.80 6.88 2
A_52 P119791
3 Gadd45b 17873 NM 008655 11.85 12.77 11.33 12.03 1
A 52 P120022 Lzts3 241638 NM 197945 10.20 12.46 10.56 11.51 1
A 52 P122891 Npsrl 319239 NM 175678 421 7.67 4.63 6.03 1
A 52 P124352 Ifrd1 15982 NM 013562 5.09 5.89 522 5.23 1
A 52 P128032 3830406C13Rik 218734 NM 178141 9.10 8.68 8.29 8.06 3
A 52 P128180 Slc5a7 63993 NM 022025 4.58 3.40 5.59 5.38 4
A 52 P130727 Ldocll 223732 NM 177630 6.04 6.22 5.60 5.51 1
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A 52 P130912 Pcdh7 54216 NM 001122758 4.10 4.08 4.47 5.01 2
A 52 P132353 AKO085783 491 3.65 4.68 4.89 2
A 52 P132507 Prune 229589 NM 173347 7.33 7.55 7.18 6.88 1
A 52 P13802 Cbfa2t3 12398 NM 009824 2.32 8.86 2.66 7.34 1
A 52 P140005 Nipall 70701 NM 001081205 4.54 3.82 591 5.54 4
A 52 P14456 Srrm4 68955 NM 026886 6.57 6.01 6.74 6.74 2
A 52 P145912 Mylk 107589 NM 139300 8.45 9.12 7.38 7.78 3
A 52 P147666 Slc30a7 66500 NM 023214 8.33 7.62 8.61 8.34 2
A 52 P150436 1700086L19Rik 74284 NR 030733 4.87 6.47 4.66 5.74 1
A 52 P15073 Mettl20 320204 NM 177101 5.58 5.58 5.99 6.20 2
A 52 P151362 Mboat2 67216 XM 006515167 6.79 7.72 541 6.26 3
A 52 P153019 Ptgfr 19220 AK086563 6.49 6.15 7.48 7.37 4
A 52 P156034 3830408C21Rik 100040322 | NR 015471 5.83 4.90 5.96 5.74 2
A 52 P161237 Cpal 109697 NM 025350 9.08 10.59 8.05 9.19 1
A 52 P161630 Stogall 20440 NM 145933 9.87 10.04 9.51 9.38 1
A 52 P164797 Lct 226413 NM 001081078 5.19 5.66 4.71 4.97 1
A 52 P16877 Tmcc3 319880 NM 172051 7.79 9.42 8.04 8.37 1
A 52 P169567 Elp4 77766 NM 023876 8.32 8.08 7.55 7.48 3
A 52 P174775 Ripk1 19766 NM 009068 9.96 9.18 10.07 9.88 2
A 52 P174872 C030015A19Rik 77418 AK028820 8.04 7.32 8.12 7.93 2
A 52 P176634 Taf9b 407786 NM 001001176 6.50 7.00 5.43 5.16 3
A 52 P181605 Ccdce50 67501 NM 001289436 8.40 7.60 8.37 8.28 2
A 52 P181925 Htr2b 15559 NM 008311 4.78 7.55 4.06 5.91 1
A 52 P184606 Lphn3 319387 XM 006534969 5.58 4.62 5.65 5.37 2
A 52 P186033 Spn 20737 NM 009259 8.63 7.86 7.12 6.59 3
A 52 P189050 AK161939 8.92 11.45 8.75 10.25 1
A 52 P189707 Camk2a 12322 NM 177407 6.97 9.23 5.95 8.21 3
A 52 P189725 Chrnal 11435 NM 007389 2.64 11.63 2.69 10.03 1
A 52 P195535 2210418010Rik 100380879 | BC048160 6.17 5.31 6.15 6.21 2
A 52 P196271 AKO034076 7.00 6.19 7.47 7.53 2
A 52 P197199 Pcdh9 211712 AY861425 10.73 9.97 10.92 10.69 2
A 52 P198898 Samd5 320825 NM 177271 4.03 2.32 542 4.24 4
A 52 P199446 Csmd3 239420 NM 001081391 6.13 5.54 6.91 6.37 4
A 52 P205282 Huwel 59026 NM 021523 8.44 8.52 8.17 7.56 1
A 52 P205831 Tfap2a 21418 NM 011547 9.05 8.30 9.39 9.09 2
A 52 P211197 Mturn 68235 NM 001289740 8.33 7.32 8.59 7.97 2
A 52 P213696 Fndc5 384061 NM 027402 5.64 13.27 4.84 11.57 1
A 52 P217675 Ankrd32 105377 BC009101 5.89 6.06 5.13 5.08 1
A 52 P221457 Whscl 107823 NM 001081102 4.55 5.36 4.71 4.32 1
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A 52 P222073 Ackr2 59289 NM 021609 4.97 5.46 4.62 4.77 1
A 52 P222624 Hspb2 69253 NM 024441 8.17 10.90 7.67 9.57 1
A 52 P222775 Map3k6 53608 NM 016693 7.19 6.71 7.84 7.52 4
A 52 P224348 | Kctd12b 207474 NM 175429 9.7 8.56 8.30 7.84 3
A 52 P227880 Cenpf 108000 NM 001081363 6.22 6.27 4.31 5.09 1
A 52 P228377 Anks1b 77531 NM 001177397 4.51 3.70 5.23 5.01 4
A 52 P229572 Lrch2 210297 NM 001081173 7.29 7.15 7.72 7.73 2
A 52 P229972 Slc22al 20517 NM 009202 3.88 3.42 4.36 4.23 4
A 52 P23413 D8Ertd82e 244418 NM 172911 7.40 8.15 6.98 7.54 1
A 52 P236448 Negfr 18053 NM 033217 5.20 6.96 4.68 5.44 3
A 52 P239556 Acta2 11475 NM 007392 7.53 8.90 6.50 8.21 3
A 52 P241612 Aldoart2 79459 NM 001277340 8.65 9.87 8.76 9.16 1
A 52 P241742 Toporsos 100504309 | AK008077 10.45 10.09 10.91 10.68 2
A 52 P243542 Celf2 14007 NM 001110229 6.95 9.39 6.24 8.67 1
A 52 P244005 Cd80 12519 XM 006521739 7.54 7.28 7.72 7.92 2
A 52 P244193 Cd24a 12484 NM 009846 10.39 9.08 9.00 8.28 3
A 52 P247953 Myh3 17883 NM 001099635 2.32 14.21 2.82 11.67 1
A 52 P250517 Zfp106 20402 NM 011743 6.44 7.78 6.36 7.13 1
A 52 P255959 Ccenblipl 239083 NM 001111119 9.11 8.88 8.35 8.26 3
A 52 P256182 7.96 7.68 8.48 8.54 2
A 52 P258004 Sysl 66460 NM 025575 5.56 541 5.67 6.00 2
A 52 P261843 Zdhhc18 503610 NM 001017968 7.91 7.73 8.35 8.38 2
A 52 P261846 Coll8al 12822 NM 009929 10.99 11.11 11.49 11.81 2
A 52 P262801 Ddx26b 236790 NM 172779 4.12 2.82 5.09 4.91 2
A 52 P264550 Gabra3 14396 NM 008067 5.79 5.09 6.22 5.72 2
A 52 P269672 Sox8 20681 NM 011447 2.46 9.06 3.61 8.02 1
A 52 P27482 Rtkn2 170799 NM 001081346 7.59 7.20 6.60 6.03 1
A 52 P281702 Igtbp5 16011 NM 010518 4.65 9.93 4.91 8.77 1
A 52 P282058 Col8al 12837 NM 007739 10.03 9.49 8.68 8.35 3
A 52 P283055 Slc5a3 53881 NM 017391 10.14 9.12 10.52 10.04 2
A 52 P28960 Gdf6 242316 NM 013526 6.25 6.87 4.54 5.69 3
A 52 P290020 Arhgef6 73341 NM 152801 3.40 7.00 2.92 5.41 3
A 52 P290457 Adam12 11489 NM 007400 3.16 6.12 3.48 5.38 1
A 52 P290926 Dhrs7c¢c 68460 NM 001013013 2.92 8.78 3.02 6.60 1
A 52 P292826 Gns 75612 AK040524 4.92 4.54 4.97 5.22 2
A 52 P295104 Smim5 66528 NM 183259 4.39 11.42 5.48 9.45 1
A 52 P296338 Galnt18 233733 NM 173739 6.45 7.71 5.85 6.91 1
A 52 P297032 Srxnl 76650 NM 029688 11.86 11.26 12.22 12.04 2
A 52 P297093 Matn3 17182 NM 010770 4.21 4.96 2.83 2.50 3
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A 52 P298465 | Racgapl 26934 NM 012025 8.96 9.02 7.74 7.77 1
A 52 P299231 XM 006513371 7.02 11.01 741 9.34 1
A 52 P300730 Hmga2 15364 NM 010441 10.58 10.66 11.23 11.91 2
A 52 P300786 | Naips 17951 NM 010870 5.08 432 5.65 520 2
A 52 P301312 Sh2d4b 328381 XM 006519136 4.21 6.90 4.10 5.98 1
A 52 P305279 Spatal3 219140 NM 001033272 6.51 7.40 6.01 6.58 1
A 52 P308465 Plxnb1 235611 NM 172775 5.80 5.95 5.34 5.30 1
A 52 P310511 Car6 12353 NM 009802 5.10 3.66 6.48 4.62 2
A 52 P313279 H2-L 14980 NM 001267808 12.36 11.92 12.67 12.60 2
A 52 P316584 Potlb 72836 AKO013364 3.66 2.86 4.06 4.49 2
A 52 P317393 Gpr56 14766 NM 018882 7.96 10.35 7.73 9.14 1
A 52 P319066 Mex3b 108797 NM 175366 4.27 4.93 3.45 3.72 1
A 52 P322141 Ccdc88b 78317 NM 001081291 6.68 8.05 6.29 6.72 1
A 52 P322555 Pex13 72129 AKO037872 7.96 7.61 7.22 6.95 3
A 52 P325116 Gramd1b 235283 XM 006510235 10.30 12.30 9.47 11.12 3
A 52 P325900 Cdcl4a 229776 AKO032515 8.19 7.87 8.39 8.77 2
A 52 P327110 Beanl 65115 NM 001141922 4.70 4.83 5.44 5.75 2
A 52 P329851 Ctbs 74245 NM 028836 6.47 5.93 6.90 6.52 2
A 52 P330289 | Inpp4b 234515 NM 001024617 2.76 7.17 3.58 6.00 1
A 52 P33192 Palld 72333 XM 006509503 9.72 9.81 9.12 9.19 3
A 52 P337297 Amd2 100041585 | NM 007444 11.76 12.17 11.50 11.54 1
A 52 P338066 Ubd 24108 NM 023137 3.51 4.62 4.75 7.00 4
A 52 P338530 Zdhhc20 75965 NM 029492 9.80 9.69 8.53 8.72 3
A 52 P342159 Nfatc4 73181 NM 023699 12.25 12.08 11.19 11.25 1
A 52 P342828 Fezl 235180 XM 006510229 11.57 11.06 12.60 12.23 4
A 52 P34420 Brpf3 268936 NM 001081315 6.08 5.58 6.03 6.29 2
A 52 P349143 Dtwd2 68857 NM 026854 6.64 6.65 5.92 5.79 1
A 52 P350111 Cythl 19157 NM 011180 8.99 10.05 8.82 9.17 1
A 52 P353417 Gm?2a 14667 NM 010299 8.53 7.67 8.91 8.55 2
A 52 P354682 Elovl7 74559 NM 029001 10.74 9.44 11.20 10.40 4
A 52 P355751 Gm3383 100041515 | NM 001291093 4.96 5.00 541 5.87 2
A 52 P355934 Myolb 17912 NM 010863 6.62 6.13 6.12 5.36 1
A 52 P356343 Faml3a 58909 NM 153574 5.57 9.56 5.23 7.84 1
A 52 P358505 Filip1l 70598 XM 006511442 2.59 7.85 242 5.78 1
A 52 P359819 Nitf5 78405 NM 198190 7.03 6.04 7.05 6.67 2
A 52 P371063 | Iqcc 230767 NM_ 198026 7.60 7.4 8.07 7.86 2
A 52 P371129 Cdk5rl 12569 NM 009871 7.11 11.82 6.84 10.48 1
A 52 P374157 Kbtbd8 243574 NM 001008785 3.27 5.68 3.29 4.40 1
A 52 P376169 Lypd6 320343 NM 177139 3.98 7.94 3.71 6.77 1
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A 52 P37826 Dapk1 69635 NM 029653 6.26 6.37 5.74 5.71 1
A 52 P379531 Timeless 21853 NM 011589 9.86 10.21 8.82 8.85 1
A 52 P381553 Btbd17 72014 NM 028055 3.78 11.96 4.42 10.22 1
A 52 P38208 | Arpp21 74100 NM 033264 2.90 6.58 430 478 1
A 52 P383572 Mylpf 17907 NM 016754 6.20 15.73 5.52 14.37 1
A 52 P384718 Cdhl10 320873 U69137 8.14 7.36 9.04 8.45 4
A 52 P389874 Ldb3 24131 NM 011918 6.66 9.32 5.95 7.48 1
A 52 P389957 Lrchl 380916 XM 006519154 5.28 6.60 4.89 5.96 3
A 52 P395149 Smtnl2 276829 NM 177776 2.62 7.22 2.80 5.78 1
A 52 P402331 Tbeldl 57915 NM 019636 6.37 7.13 5.47 6.14 3
A 52 P407280 Adamtsl5 66548 NR 104339 8.21 7.46 8.72 8.12 4
A 52 P410765 Sema7a 20361 NM 011352 9.39 10.80 10.21 12.20 4
A 52 P411921 D7Ertd443e 71007 NM 001199941 4.13 5.65 4.06 2.94 1
A 52 P412408 Myolh 231646 NM 001164573 5.23 4.43 5.08 5.39 2
A 52 P413395 Sln 66402 NM 025540 2.20 7.95 2.35 6.15 1
A 52 P413976 9430091E24Rik 434350 NR 040363 5.89 5.72 6.43 6.31 2
A 52 P415299 Top2a 21973 NM 011623 9.69 9.75 8.26 8.07 1
A 52 P421713 9930012K11Rik 268759 NM 001004155 8.76 8.37 9.35 8.97 2
A 52 P421947 Mtssl 211401 NM 144800 4.32 6.41 3.28 5.12 1
A 52 P423814 Cox8b 12869 NM 007751 2.50 11.23 2.61 9.61 1
A 52 P426554 Lmnb2 16907 NM 010722 10.15 13.23 9.58 12.16 1
A 52 P426698 Sema3b 20347 NM 001042779 10.08 10.52 9.57 9.75 3
A 52 P429534 Elavll 15568 NM 010485 8.65 9.63 8.37 9.01 1
A 52 P432949 Erbb3 13867 BC049279 5.48 11.30 5.78 9.82 1
A 52 P436464 Cnot6l 231464 NM 144910 10.72 12.61 10.70 11.96 1
A 52 P437363 | Ppplri2a 17931 XM 006513326 8.17 7.94 7.45 7.01 3
A 52 P440640 AK038400 4.24 3.63 4.26 4.33 2
A 52 P442722 Nol8 70930 NM 001271397 6.17 6.41 5.54 5.55 1
A 52 P443330 Wdr77 70465 NM 027432 6.39 7.56 6.25 6.96 1
A 52 P443846 Ppfibpl 67533 NM 026221 8.95 8.72 8.20 7.79 3
A 52 P445622 2610002MO6Rik 67028 NM 025921 8.57 7.76 8.69 8.39 2
A 52 P449104 St6galnac4 20448 NM 011373 8.50 10.20 8.50 9.58 1
A 52 P451485 Cobl 12808 NM 172496 4.86 6.63 5.04 5.85 1
A 52 P45170 Mospd1 70380 NM 027409 11.64 12.46 11.45 11.84 1
A 52 P453833 Sypl 19027 AK035670 12.00 12.70 11.58 12.08 1
A 52 P455643 Skidal 72668 NM 028317 4.82 2.98 4.68 4.93 2
A 52 P456779 Gm16794 100504734 | XR 105305 3.32 3.12 4.32 3.85 2
A 52 P457376 Fyb 23880 NM 011815 3.00 4.41 331 6.00 2
A 52 P465986 Efcab2 68226 NM 026626 6.52 6.49 6.27 5.67 1
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Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 52 P466542 | z£p809 235047 NM 172763 6.16 5.86 6.81 6.48 4
A 52 P470150 Ddc 13195 NM 016672 5.29 9.91 4.40 8.58 1
A 52 P472302 Fxyd6 59095 NM 022004 7.31 11.12 6.55 9.08 1
A 52 P476731 Fam110c 104943 NM 027828 5.15 4.59 6.15 6.04 2
A 52 P476754 Ubash3b 72828 NM 176860 8.66 10.36 8.67 9.57 1
A 52 P48569 Slc38a4 69354 NM 027052 6.77 6.53 6.13 5.83 1
A 52 P488011 8.93 8.32 9.36 9.21 2
A 52 P488092 Etl4 208618 NM 001081006 8.38 7.93 8.73 8.63 2
A 52 P491433 Rpsl5a 267019 NM 170669 3.05 5.23 3.34 4.12 1
A 52 P492550 Ttc7 225049 NM 028639 3.86 3.81 4.54 4.57 4
A 52 P495699 Zp599 235048 NM 181419 6.64 6.32 6.69 6.95 2
A 52 P496142 Col4a2 12827 NM 009932 11.11 11.27 10.01 10.17 3
A 52 P498608 Hmgn5 50887 NM 016710 9.58 10.95 8.89 9.55 1
A 52 P502547 Scai 320271 NM 178778 7.38 6.61 7.60 7.29 2
A 52 P503334 Erlin2 244373 NM 153592 11.22 11.32 10.48 10.57 3
A 52 P507736 Itgb8 320910 XM 006516016 6.96 6.24 7.27 7.12 2
A 52 P508991 Fmol 14261 NM 010231 9.06 11.52 8.45 10.13 1
A 52 P509421 Kcent2 240776 NM 001081027 4.07 2.53 4.79 3.64 4
A 52 P510107 Nudt15 214254 NM 172527 6.82 7.36 6.32 6.49 3
A 52 P510215 Traf6 22034 NM 009424 7.96 8.22 7.47 7.50 1
A 52 P517029 Tmeff2 56363 NM 019790 3.32 4.95 4.45 5.72 4
A 52 P520495 Vcaml 22329 NM 011693 8.24 7.69 8.51 8.34 2
A 52 P525317 Gjas 14613 NM 008121 3.05 6.70 3.38 4.55 1
A 52 P527800 Emilin2 246707 NM 145158 13.43 12.83 14.08 13.81 4
A 52 P534870 Bcel2 12043 NM 009741 9.21 8.63 9.51 9.34 2
A 52 P535212 Cpeb3 208922 NM 198300 7.65 9.35 7.77 8.46 1
A 52 P539414 Gtf2h3 209357 NM 181410 10.02 10.28 9.61 9.65 3
A 52 P540462 Lyrm9 66274 NM 001076681 6.63 7.52 6.32 6.67 1
A 52 P541095 Unc5a 107448 NM 153131 4.75 7.53 4.61 6.29 1
A 52 P545132 Kcene2 268345 NM 001025581 6.33 5.23 6.59 5.83 2
A 52 P545810 Lrrfipl 16978 NM 008515 12.18 11.71 12.55 12.48 2
A 52 P547315 Trpcl 22063 NM 011643 7.05 6.44 7.43 7.10 2
A 52 P551098 Gprl26 215798 NM 001002268 5.29 4.99 5.02 4.09 1
A 52 P551476 | Raphl 77300 NM 001045513 5.10 5.19 5.90 5.79 4
A 52 P552547 1110054MO8Rik 68841 NR 037954 9.02 8.23 9.54 9.12 2
A 52 P557129 Slc12a5 57138 NM 020333 5.87 6.88 5.60 5.98 1
A 52 P563123 Tnni3 21954 NM 009406 5.03 5.44 4.77 4.53 1
A 52 P569998 Cdsn 386463 NM 001008424 10.76 10.13 11.72 11.12 4
A 52 P571350 H19 14955 AK003142 7.02 14.26 6.65 12.69 1
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Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 52 P572765 Dtna 13527 NM 207650 3.70 7.49 3.69 6.61 1
A 52 P57582 Gm11127 100529082 | NM 001199967 11.44 10.86 11.79 11.66 2
A 52 P577205 Arhgef3 71704 NM 027871 6.53 7.03 6.66 6.23 1
A 52 P577853 Mysm1 320713 NM 177239 7.98 7.35 8.40 8.10 4
A 52 P578043 Sacs 50720 XM 006519226 7.78 10.22 7.99 9.17 1
A 52 P578790 Dok3 27261 NM 013739 3.91 6.54 3.93 5.25 1
A 52 P578985 Uaplll 227620 NM 001033293 5.88 5.70 6.28 6.51 2
A 52 P579411 Nxpe3 385658 NM 001134457 4.28 4.49 5.54 5.27 2
A 52 P580773 AK172242 4.63 4.21 4.78 4.85 2
A 52 P584415 Cars2 71941 NM 024248 6.97 6.82 7.27 7.41 2
A 52 P586851 Efs 13644 NM 010112 5.74 6.82 5.17 5.85 3
A 52 P588633 Clqtnf3 81799 NM 030888 3.95 8.99 3.36 6.51 1
A 52 P589568 Foxo6 329934 NM 194060 9.81 13.45 9.92 12.15 1
A 52 P590396 Sortl 20661 NM 019972 7.57 8.27 6.23 7.20 3
A 52 P59335 Ankefl 319196 AK029804 4.39 3.73 4.39 4.55 2
A 52 P597608 Stk16 20872 NM 011494 5.47 5.32 545 5.91 2
A 52 P601192 Ppp2rlb 73699 NM 001034085 9.79 10.50 9.07 9.68 3
A 52 P601497 Trim39 79263 NM 024468 6.67 6.10 7.12 6.72 4
A 52 P604195 Mbp 17196 NM 001025245 5.93 5.99 4.36 4.22 3
A 52 P607103 Pik3r3 18710 NM 181585 11.80 11.62 10.93 10.82 3
A 52 P607702 Six4 20474 XM 006515632 10.02 10.76 8.70 9.45 3
A 52 P609109 Pitpncl 71795 NM 145823 7.29 6.61 7.64 7.39 2
A 52 P6092 Fam84b 399603 NM 001162926 6.39 5.70 7.48 7.18 4
A 52 P609913 AKO081298 3.71 5.27 4.24 4.31 1
A 52 P613087 8.09 7.16 8.18 7.76 2
A 52 P618173 Limchl 77569 NM 001001980 4.67 4.81 3.55 3.35 1
A 52 P620154 Rgmb 68799 AKO028583 3.55 4.43 3.75 5.32 2
A 52 P620240 AK044380 4.29 2.67 4.82 4.55 4
A 52 P620472 A830082K12Rik | 320174 NR 045195 7.13 6.13 7.66 7.62 4
A 52 P622641 | Ppfibp2 19024 NM 008905 4.08 429 2.87 3.09 1
A 52 P623211 Cedcl41 545428 NM 001025576 5.06 9.57 5.73 8.65 1
A 52 P625171 Asph 65973 NM 023066 7.08 9.08 6.97 7.75 1
A 52 P625215 Wiikkn2 278507 NM 181819 5.12 4.69 4.41 3.84 3
A 52 P625745 Ccenl2 56036 NM 207678 6.27 7.02 6.15 6.42 1
A 52 P628521 B130052P14Rik 105442 AK045264 5.73 6.38 5.38 5.47 3
A 52 P63044 Lspl 16985 NM 019391 9.06 9.74 8.34 8.78 3
A 52 P630905 Cdh18 320865 NM 001081299 6.33 5.52 6.69 6.21 2
A 52 P632878 AK173262 2.72 3.08 5.11 5.56 4
A 52 P63343 Ciart 229599 NM 001033302 6.35 6.55 6.11 5.89 1
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Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Normalized expression Values

ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster

Symbol pBabe MyoD + + #

pBabe MyoD

A 52 P636199 Smc2 14211 NM 008017 10.90 11.17 10.16 9.97 1
A 52 P636948 Pdgfd 71785 NM 027924 9.01 8.29 9.39 9.32 2
A 52 P63709 Fam49b 223601 NM 144846 7.90 9.86 7.66 9.15 1
A 52 P638459 Ccl5 20304 NM 013653 5.57 5.76 6.15 8.22 2
A 52 P639343 Fam221a 231946 NM 172727 541 5.37 4.83 4.74 3
A 52 P640386 Usp53 99526 XM 006502419 4.32 4.21 5.38 5.02 4
A 52 P642453 Obscn 380698 NM 199152 2.05 8.13 2.32 591 1
A 52 P64364 Tkbkb 16150 NM 010546 9.86 9.98 9.48 9.37 1
A 52 P647260 Synpo2 118449 AK035258 3.94 3.92 4.59 4.84 2
A 52 P647740 Klhl41 228003 NM 001081087 2.54 9.95 2.76 8.62 1
A 52 P651784 9.91 10.59 9.96 9.92 1
A 52 P657360 Tnnil 21952 NM 021467 9.51 13.54 9.53 11.96 1
A 52 P660047 1810034E14Rik 66503 NR 045798 5.10 4.22 5.62 4.86 2
A 52 P662142 BC061212 381724 NM 198667 5.01 4.69 3.90 2.97 1
A 52 P662226 Pon3 269823 NM 173006 10.53 9.68 10.69 10.30 2
A 52 P663686 1830012016Rik 667370 NM 001005858 7.13 5.75 7.32 6.50 2
A 52 P666779 Ptpn6 15170 NM 013545 6.77 6.48 7.16 7.12 2
A 52 P668030 Mrpl44 69163 NM 001081210 8.29 8.60 7.71 7.62 1
A 52 P668812 Sgol2 68549 NM 199007 10.64 10.33 9.11 9.15 1
A 52 P672689 Btc 12223 NM 007568 5.29 3.21 6.43 5.18 4
A 52 P677364 Bzw2 66912 NM 025840 10.29 10.67 9.36 9.60 3
A 52 P679612 Aff2 14266 NM 008032 3.02 1.98 3.79 4.27 2
A 52 P681391 GO0s2 14373 NM 008059 7.37 9.11 6.87 7.95 1
A 52 P683315 Scrib 105782 NM 134089 13.41 14.93 13.52 14.21 1
A 52 P686130 Atp2al 11937 NM 007504 1.96 10.59 2.08 8.72 1
A 52 P686218 Plbl 665270 NM 001081407 9.49 8.41 8.16 7.30 3
A 52 P70856 Frmpd1 666060 NM 001081172 2.25 11.12 1.95 10.00 1
A 52 P731128 AK040300 6.18 5.50 6.50 6.12 2
A 52 P74183 Riok1 71340 NM 024242 9.55 9.43 8.99 8.38 3
A 52 P780821 Msi2 76626 AKO031365 9.21 11.23 9.06 10.06 1
A 52 P826021 B3galtl 26877 NM 020283 7.72 7.44 7.95 8.25 2
A 52 P827311 Lurapl 68075 AK047461 5.16 4.75 5.58 5.61 2
A 52 P84315 Chd7 320790 NM 001277149 6.95 11.18 6.51 9.88 1
A 52 P85200 Clcn4-2 12727 NM 011334 11.30 11.53 10.90 10.90 1
A 52 P86872 Itgav 16410 AK171739 4.11 3.14 4.34 3.85 2
A 52 P87839 Sema3c 20348 NM 013657 7.67 6.98 8.40 7.80 2
A 52 P883941 AK048677 8.85 9.62 8.32 8.90 3
A 52 P900367 LOC102640237 102640237 | XR 377736 4.71 5.76 4.90 4.96 1
A 52 P90805 Lrrcl5 74488 NM 028973 5.99 5.84 4.73 3.93 3
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Table A2.3 List of genes significantly modulated by Six4 knockdown during MyoD-
induced C3H 10T1/2 myogenic conversion

Normalized expression Values
ProbelD Gene GenelD Genebank shLuc + | shLuc+ | shSix4 shSix4 cluster
Symbol pBabe MyoD + + #
pBabe MyoD
A 52 P92121 Ankrd33b 67434 NM 027496 5.71 5.60 6.24 6.32 2
A 52 P932421 Gm10941 100169878 | NR 026944 8.33 8.24 8.67 9.08 2
A 52 P93393 Gxylt2 232313 NM 198612 11.99 11.87 11.62 11.29 1
A 52 P956125 Ankrd12 106585 NM 001025572 4.56 3.20 4.57 4.38 2
A 52 P97699 D430019H16Rik 268595 NM 001252508 2.75 6.90 2.35 5.30 1
A 52 P987292 Nip7 66164 NM 025391 5.42 6.92 5.04 6.19 1

Table 7 A2.4 Gene expression profiling cluster 1 gene ontology analysis

Table A2.4 Gene expression profiling cluster 1 gene ontology analysis

List Pop Pop
Gene Ontology ID and Term Count Total Hits Total P Value
GO:0006936~muscle contraction 12 216 60 13138 2.96E-09
G0:0003012~muscle system process 12 219 67 13451 9.13E-09
GO0:0007517~muscle organ development 17 202 176 12272 2.97E-08
GO:0030154~cell differentiation 53 219 1569 13451  2.92E-07
GO0:0048731~system development 61 219 2027 13451  1.36E-06
GO:0006941~striated muscle contraction 7 202 24 12272 1.89E-06
GO0:0055002~striated muscle cell development 9 202 54 12272 2.46E-06
GO:0055001~muscle cell development 9 202 61 12272 6.31E-06
G0:0014706~striated muscle tissue development 12 202 127 12272 7.34E-06
GO0:0060537~muscle tissue development 12 202 136 12272 1.41E-05
GO0:0048468~cell development 26 219 611 13451 1.93E-05
G0:0048513~organ development 50 219 1663 13451 1.95E-05
GO0:0042692~muscle cell differentiation 11 216 117 13138  2.17E-05
GO0:0048468~cell development 26 216 611 13138 2.24E-05
GO0:0048513~organ development 50 216 1663 13138 2.46E-05
GO0:0031032~actomyosin structure organization 6 216 25 13138  4.56E-05
GO:0007507~heart development 14 202 223 12272 7.78E-05
GO:0051146~striated muscle cell differentiation 9 202 89 12272 1.02E-04
GO0:0048747~muscle fiber development 6 216 38 13138  3.62E-04
GO:0045214~sarcomere organization 4 202 11 12272 6.48E-04
GO:0009888~tissue development 23 219 638 13451  6.89E-04
G0:0048738~cardiac muscle tissue development 6 202 57 12272 0.00235
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Table A2.4 Gene expression profiling cluster 1 gene ontology analysis

List Pop Pop

Gene Ontology ID and Term Count Total Hits Total P Value
G0:0030239~myofibril assembly 4 216 19 13138 0.00345
GO:0055082~cellular chemical homeostasis 12 219 268 13451 0.00435
GO:0006937~regulation of muscle contraction 5 216 41 13138 0.0044
GO:0055082~cellular chemical homeostasis 12 202 268 12272 0.00467
GO:0015674~di-, tri-valent inorganic cation

transport 9 202 161 12272 0.00501
GO:0030036~actin cytoskeleton organization 9 219 165 13451 0.00545
G0:0007399~nervous system development 25 216 854 13138 0.00667
GO0:0007010~cytoskeleton organization 13 219 326 13451 0.00703
GO0:0060538~skeletal muscle organ development 6 202 74 12272 0.00725
G0:0008016~regulation of heart contraction 5 216 50 13138 0.00892
GO0:0050801~ion homeostasis 12 202 293 12272 0.00903
GO:0006873~cellular ion homeostasis 11 216 261 13138 0.01086
GO0:0051640~organelle localization 5 219 54 13451 0.01128
GO:0006811~ion transport 21 219 712 13451 0.01179
G0:0009790~embryonic development 20 219 670 13451 0.01273
GO0:0030001~metal ion transport 15 202 442 12272 0.01405
GO:0000087~M phase of mitotic cell cycle 9 216 194 13138 0.01452
G0:0009408~response to heat 4 219 32 13451 0.01474
GO0:0051239~regulation of multicellular

organismal process 22 219 778 13451 0.01507
G0:0009408~response to heat 4 216 32 13138 0.01512
GO0:0048741~skeletal muscle fiber development 4 202 32 12272 0.01514
GO0:0044057~regulation of system process 9 219 201 13451 0.01669
GO0:0048878~chemical homeostasis 13 216 365 13138 0.01714
GO:0051656~establishment of organelle

localization 4 219 34 13451 0.01737
G0:0022403~cell cycle phase 12 219 328 13451 0.01808
GO0:0000279~M phase 11 216 283 13138 0.01813
GO:0000278~mitotic cell cycle 10 219 244 13451 0.01819
GO0:0000279~M phase 11 202 283 12272 0.01822
GO0:0007512~adult heart development 3 202 13 12272 0.01849
GO0:0010927~cellular component assembly

involved in morphogenesis 4 219 36 13451 0.02024
GO:0006812~cation transport 16 202 515 12272 0.02225
GO:0016358~dendrite development 4 219 39 13451 0.02501
GO0:0019725~cellular homeostasis 12 216 343 13138 0.02577
GO:0007242~intracellular signaling cascade 24 202 915 12272 0.02614
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Table A2.4 Gene expression profiling cluster 1 gene ontology analysis

List Pop Pop

Gene Ontology ID and Term Count Total Hits Total P Value
G0:0022402~cell cycle process 13 219 393 13451 0.0268

GO:0001503~ossification 6 216 106 13138 0.03003
GO:0003007~heart morphogenesis 5 216 74 13138 0.03299
G0:0060415~muscle tissue morphogenesis 3 216 18 13138 0.03434
GO:0055008~cardiac muscle tissue

morphogenesis 3 202 18 12272 0.03438
GO0:0032886~regulation of microtubule-based

process 4 219 45 13451 0.0362

GO0:0000280~nuclear division 8 216 190 13138 0.03671
GO:0007067~mitosis 8 216 190 13138 0.03671
GO:0030003~cellular cation homeostasis 7 202 152 12272 0.03895
GO0:0048729~tissue morphogenesis 9 219 238 13451 0.04026
GO0:0048285~organelle fission 8 219 197 13451 0.04131
GO0:0060348~bone development 6 219 118 13451 0.04295
GO0:0007525~somatic muscle development 2 202 3 12272 0.04834
GO0:0030261~chromosome condensation 3 219 22 13451 0.04883

GO0:0065003~macromolecular complex assembly 11 219 338 13451 0.04895
G0:0009266~response to temperature stimulus 4 219 51 13451 0.04954
GO:0007528~neuromuscular junction

development 3 216 23 13138 0.05385
GO0:0022008~neurogenesis 15 216 537 13138 0.05813
G0:0032989~cellular component morphogenesis 11 219 351 13451 0.06006
G0:0048739~cardiac muscle fiber development 2 219 4 13451 0.06328
GO0:0031175~neuron projection development 8 219 218 13451 0.06402
GO0:0051276~chromosome organization 12 219 404 13451 0.06516
GO:0000910~cytokinesis 3 219 27 13451 0.07043
GO0:0001701~in utero embryonic development 9 202 267 12272 0.07227
GO0:0009636~response to toxin 3 219 29 13451 0.07978
GO:0051056~regulation of small GTPase

mediated signal transduction 8 202 228 12272 0.08097
GO0:0042401~biogenic amine biosynthetic

process 3 202 29 12272 0.08123
GO0:0043009~chordate embryonic development 12 216 421 13138 0.08552
GO0:0002700~regulation of production of

molecular mediator of immune response 3 216 30 13138 0.08601
GO:0009792~embryonic development ending in

birth or egg hatching 12 219 425 13451 0.08605
GO:0048519~negative regulation of biological

process 29 219 1326 13451 0.08779
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Table A2.4 Gene expression profiling cluster 1 gene ontology analysis

List Pop Pop

Gene Ontology ID and Term Count Total Hits Total P Value
G0:0009792~embryonic development ending in

birth or egg hatching 12 216 425 13138 0.0898

GO:0048863~stem cell differentiation 3 216 31 13138 0.09099
GO:0009653~anatomical structure

morphogenesis 25 219 1114 13451 0.09227
GO0:0042592~homeostatic process 15 219 584 13451 0.09318
GO:0009144~purine nucleoside triphosphate

metabolic process 5 202 106 12272 0.09621
GO:0001501~skeletal system development 9 216 285 13138 0.0967

G0:0042127~regulation of cell proliferation 14 219 538 13451 0.09894

Table 8 A2.5 Gene expression profiling cluster 2 gene ontology analysis

Table A2.5 Gene expression profiling cluster 2 gene ontology analysis

List Pop Pop

Gene Ontology ID and Term Count  Total Hits Total P Value
GO0:0010810~regulation of cell-substrate adhesion 5 104 40 12272 3.39E-04
GO0:0045595~regulation of cell differentiation 11 114 386 13138 1.80E-03
GO:0051239~regulation of multicellular organismal

process 16 118 778 13451 3.02E-03
GO:0050767~regulation of neurogenesis 6 104 132 12272 5.04E-03
GO0:0001952~regulation of cell-matrix adhesion 3 104 14 12272 5.94E-03
GO0:0007611~learning or memory 5 104 89 12272 6.62E-03
GO:0030155~regulation of cell adhesion 5 114 94 13138 8.74E-03

GO:0051960~regulation of nervous system

development 6 114 148 13138 9.00E-03
GO0:0002474~antigen processing and presentation of

peptide antigen via MHC class I 3 114 17 13138 9.17E-03
GO0:0060284~regulation of cell development 6 104 159 12272 1.08E-02
GO:0001656~metanephros development 4 104 58 12272 1.27E-02
GO:0051240~positive regulation of multicellular

organismal process 6 114 163 13138 1.33E-02
GO0:0048513~organ development 24 114 1663 13138 1.36E-02
GO:0048731~system development 28 118 2027 13451 1.39E-02
GO:0007399~nervous system development 15 114 854 13138 1.47E-02
GO:0010646~regulation of cell communication 14 114 771 13138 1.50E-02
G0:0009653~anatomical structure morphogenesis 18 118 1114 13451 1.59E-02
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Table A2.5 Gene expression profiling cluster 2 gene ontology analysis

List Pop Pop
Gene Ontology ID and Term Count  Total Hits Total P Value
GO0:0006952~defense response 10 118 448 13451 1.62E-02
GO:0010811~positive regulation of cell-substrate
adhesion 3 104 27 12272 2.14E-02
G0:0009966~regulation of signal transduction 12 104 661 12272 2.26E-02
G0:0048732~gland development 6 104 197 12272 2.50E-02
GO0:0050793~regulation of developmental process 11 118 568 13451 2.62E-02
GO0:0060429~epithelium development 7 104 271 12272 2.65E-02
G0:0032944~regulation of mononuclear cell
proliferation 4 104 80 12272 2.96E-02
GO0:0050670~regulation of lymphocyte proliferation 4 104 80 12272  2.96E-02
GO0:0016311~dephosphorylation 5 104 141 12272 3.08E-02
G0:0034097~response to cytokine stimulus 3 118 32 13451 3.14E-02
GO:0070663~regulation of leukocyte proliferation 4 104 82 12272 3.15E-02
GO0:0008284~positive regulation of cell proliferation 7 104 284 12272 3.23E-02
GO0:0048518~positive regulation of biological
process 21 118 1493 13451 3.26E-02
GO0:0060249~anatomical structure homeostasis 4 114 83 13138 3.47E-02
GO:0006796~phosphate metabolic process 14 114 866 13138 3.48E-02
GO0:0048002~antigen processing and presentation of
peptide antigen 3 118 35 13451 3.70E-02
GO:0048646~anatomical structure formation
involved in morphogenesis 8 114 365 13138 3.80E-02
GO0:0030335~positive regulation of cell migration 3 104 37 12272 3.84E-02
GO:0046668~regulation of retinal cell programmed
cell death 2 104 5 12272 4.13E-02
GO0:0009888~tissue development 11 104 638 12272 4.14E-02
GO0:0030334~regulation of cell migration 4 104 92 12272 4.22E-02
GO0:0042127~regulation of cell proliferation 10 114 538 13138 4.22E-02
GO:0051056~regulation of small GTPase mediated
signal transduction 6 104 228 12272 4.29E-02
GO:0051272~positive regulation of cell motion 3 104 41 12272 4.63E-02
G0:0022037~metencephalon development 3 114 41 13138 4.84E-02
G0:0045785~positive regulation of cell adhesion 3 104 43 12272 5.04E-02
GO:0045664~regulation of neuron differentiation 4 104 102 12272 5.43E-02
GO:0040017~positive regulation of locomotion 3 114 44 13138 5.49E-02
G0O:0009968~negative regulation of signal
transduction 5 104 171 12272 5.57E-02
GO0:0030182~neuron differentiation 8 114 399 13138 5.65E-02
G0:0048699~generation of neurons 9 104 497 12272 5.73E-02
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Table A2.5 Gene expression profiling cluster 2 gene ontology analysis

List Pop Pop

Gene Ontology ID and Term Count  Total Hits Total P Value
G0:0002009~morphogenesis of an epithelium 5 104 173 12272 5.77E-02
GO0:0045597~positive regulation of cell
differentiation 5 104 175 12272 5.97E-02
GO0:0001822~kidney development 4 104 107 12272 6.10E-02
GO0:0051270~regulation of cell motion 4 114 107 13138 6.47E-02
GO:0001894~tissue homeostasis 3 104 50 12272 6.59E-02
GO:0043524~negative regulation of neuron
apoptosis 3 104 50 12272 6.59E-02
GO0:0048857~neural nucleus development 2 118 8 13451 6.75E-02
GO0:0007160~cell-matrix adhesion 3 114 50 13138 6.88E-02
G0:0040012~regulation of locomotion 4 118 110 13451 7.10E-02
GO:0010648~negative regulation of cell
communication 5 104 186 12272 7.13E-02
GO0:0030278~regulation of ossification 3 104 53 12272 7.29E-02
GO0:0022603~regulation of anatomical structure
morphogenesis 5 114 187 13138 7.77E-02
G0:0035295~tube development 6 118 264 13451 8.05E-02
GO0:0022008~neurogenesis 9 104 537 12272 8.17E-02
GO:0009611~response to wounding 7 118 347 13451 8.22E-02
GO:0006869~lipid transport 4 114 119 13138 8.30E-02
GO0:0048514~blood vessel morphogenesis 5 104 198 12272 8.52E-02
GO:0031589~cell-substrate adhesion 3 118 57 13451 8.79E-02
GO:0001763~morphogenesis of a branching
structure 4 114 125 13138  9.30E-02
GO:0001819~positive regulation of cytokine
production 3 104 62 12272 9.54E-02
G0:0006665~sphingolipid metabolic process 3 104 62 12272 9.54E-02

Table 9 A2.6 Gene expression profiling cluster 3 gene ontology analysis

Table A2.6 Gene expression profiling cluster 3 gene ontology analysis

List  Pop Pop

Gene Ontology ID and Term Count Total Hits Total P Value

GO0:0002831~regulation of response to biotic stimulus 2 60 13 13451 5.56E-02

GO0:0002861~regulation of inflammatory response to

antigenic stimulus 2 55 18 12272 7.64E-02

G0O:0006461~protein complex assembly 4 60 227 13451 7.75E-02

G0:0006928~cell motion 6 60 367 13451 2.21E-02
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Table A2.6 Gene expression profiling cluster 3 gene ontology analysis

List Pop Pop
Gene Ontology ID and Term Count Total Hits Total P Value
G0:0007399~nervous system development 10 61 854 13138 1.48E-02
GO0:0007417~central nervous system development 5 55 369 12272 7.87E-02
GO0:0009725~response to hormone stimulus 5 60 165 13451 5.88E-03
G0:0010942~positive regulation of cell death 4 60 252 13451 9.85E-02
GO0:0016477~cell migration 5 60 240 13451 2.09E-02
G0:0022008~neurogenesis 6 55 537 12272 8.63E-02
G0:0030154~cell differentiation 14 60 1569 13451 1.67E-02
G0:0030155~regulation of cell adhesion 3 60 94 13451 6.40E-02
G0:0031294~lymphocyte costimulation 2 55 8 12272 3.47E-02
GO:0031295~T cell costimulation 2 60 8 13451 3.46E-02
G0:0032101~regulation of response to external stimulus 3 60 103 13451 7.50E-02
G0:0042692~muscle cell differentiation 3 61 117 13138 9.98E-02
G0:0043065~positive regulation of apoptosis 4 55 248 12272  9.56E-02
GO0:0043068~positive regulation of programmed cell
death 4 55 250 12272 9.73E-02
G0:0043434~response to peptide hormone stimulus 3 61 95 13138  6.99E-02
G0:0048731~system development 16 60 2027 13451 2.59E-02
GO0:0048870~cell motility 5 60 284 13451 3.58E-02
G0:0051093~negative regulation of developmental
process 4 60 226 13451 7.67E-02
GO0:0051146~striated muscle cell differentiation 55 89 12272 5.84E-02
G0:0065003~macromolecular complex assembly 5 60 338 13451 6.07E-02
Table 10 A2.7 Gene expression profiling cluster 4 gene ontology analysis
Table A2.7 Gene expression profiling cluster 4 gene ontology analysis

List Pop Pop
Gene Ontology ID and Term Count Total Hits Total P Value
G0:0002027~regulation of heart rate 2 43 16 12272  5.34E-02
GO:0006810~transport 15 49 2342 13451 3.06E-02
GO:0006811~ion transport 9 49 712 13451 3.41E-03
GO:0006812~cation transport 8 43 515 12272 1.65E-03
G0O:0007411~axon guidance 3 49 98 13451 4.77E-02
G0:0008038~neuron recognition 2 49 12 13451 4.20E-02
GO:0015674~di-, tri-valent inorganic cation transport 4 43 161 12272 1.75E-02
GO:0015695~organic cation transport 2 43 13 12272 4.36E-02
G0:0030001~metal ion transport 7 43 442 12272  3.68E-03
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Table A2.7 Gene expression profiling cluster 4 gene ontology analysis

List Pop Pop

Gene Ontology ID and Term Count Total Hits Total P Value
G0:0042060~wound healing 3 50 112 13138  6.54E-02
G0:0043632~modification-dependent macromolecule

catabolic process 5 43 508 12272  9.45E-02
G0:0048519~negative regulation of biological process 9 49 1326 13451 9.55E-02
GO0:0048731~system development 14 49 2027 13451 2.23E-02
GO:0051239~regulation of multicellular organismal

process 7 49 778 13451 5.71E-02
G0:0055085~transmembrane transport 5 49 460 13451 8.09E-02

Table 11 A2.8 Gene ontology biological processes significantly enriched among
all Six4-bound genes

Table A2.8 Gene ontology biological processes significantly enriched among all
Six4-bound genes

Rank | Biological process E:)X:l; d g;:ﬁ;: FDR

| cell development 1396 1970 1.36E-42
2 neurogenesis 1050 1441 2.44E-39
3 generation of neurons 998 1362 4.74E-39
4 enzyme linked receptor protein signaling pathway 777 1028 1.28E-37
5 neuron differentiation 923 1257 1.33E-36
6 regulation of developmental process 1333 1912 2.36E-35
7 positive regulation of gene expression 966 1332 5.90E-35
8 cellular component morphogenesis 906 1242 3.35E-34
9 tissue development 1254 1794 5.83E-34
10 ;ig)lrlrllzttleorn of transcription from RNA polymerase 11 1149 1629 1 70E-33
11 positive regulation of transcription, DNA-templated 887 1221 1.93E-32
12 cell morphogenesis 851 1165 1.93E-32
13 transcription from RNA polymerase II promoter 1249 1797 3.62E-32
14 regulation of multicellular organismal development 1042 1469 1.02E-31
15 circulatory system development 679 905 2.74E-31
16 cardiovascular system development 679 905 2.74E-31
17 positive regulation of cellular biosynthetic process 1087 1547 1.36E-30
18 cell projection organization 867 1201 3.23E-30
19 neuron development 743 1009 5.38E-30
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Table A2.8 Gene ontology biological processes significantly enriched among all
Six4-bound genes

Rank | Biological process lS):))i:‘I; d ;:;2;:2 FDR

20 cell morphogenesis involved in differentiation 636 845 6.18E-30
1 g;)g(i:teizse regulation of macromolecule biosynthetic 1014 1436 1. 03E-29
22 positive regulation of RNA biosynthetic process 904 1262 1.03E-29
23 i)r?estﬁ)\:)ehrceﬁ?éii;);l of nucleobase-containing compound 1021 1448 1 39E-29
24 positive regulation of biosynthetic process 1102 1578 1.78E-29
25 positive regulation of RNA metabolic process 917 1284 1.83E-29
2 g;);ité:: regulation of nitrogen compound metabolic 1043 1484 | 84E-29
27 phosphorylation 1338 1963 7.42E-29
28 neuron projection development 654 878 1.07E-28
29 embryo development 781 1075 1.31E-28
30 regulation of cellular component organization 1193 1733 4.22E-28
31 cellular response to organic substance 1257 1840 1.42E-27
32 response to endogenous stimulus 998 1424 2.06E-27
33 protein phosphorylation 1023 1464 2.06E-27
34 cellular response to growth factor stimulus 510 665 3.16E-27
35 response to growth factor 521 682 3.99E-27
36 El::gllllggzlllsglslcture formation involved in 734 1009 3.99E27
37 muscle structure development 438 558 3.99E-27
38 ;ﬁ;ﬁiﬁggﬁiﬁ; :;ceptor protein tyrosine kinase 549 726 1 04E-26
39 tissue morphogenesis 445 572 5.03E-26
40 movement of cell or subcellular component 1164 1703 1.61E-25
41 organ morphogenesis 671 920 3.43E-25
42 neuron projection morphogenesis 500 658 4.49E-25
43 regulation of cell differentiation 977 1405 5.66E-25
44 negative regulation of metabolic process 1270 1880 7.03E-25
45 cell projection morphogenesis 606 821 7.47E-25
46 ggls}iltri;l/eer;:glﬁa;ir(;rrln (z)t; gansoription from RNA 671 922 R 40E-25
47 positive regulation of molecular function 1106 1616 1.69E-24
48 negative regulation of cellular metabolic process 1171 1723 2.83E-24
49 cell part morphogenesis 616 840 4.50E-24
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Table A2.8 Gene ontology biological processes significantly enriched among all
Six4-bound genes

Rank | Biological process lS):))i:‘I; d ;:;2;:2 FDR

50 muscle organ development 301 368 9.18E-24
51 regulation of phosphorus metabolic process 1280 1905 1.05E-23
52 central nervous system development 627 859 1.15E-23
53 cell morphogenesis involved in neuron differentiation 490 649 1.56E-23
54 tube development 472 622 1.84E-23
55 regulation of phosphate metabolic process 1270 1892 2.91E-23
56 single-organism organelle organization 1265 1887 7.96E-23
57 gfog:;\;e regulation of macromolecule metabolic 1163 1721 1.02E-22
58 cell proliferation 1261 1887 6.10E-22
59 cell-cell signaling 887 1281 1.14E-21
60 locomotion 1036 1522 1.31E-21
61 axon development 446 590 1.52E-21
62 regulation of intracellular signal transduction 1033 1518 1.71E-21
63 cell cycle 1089 1611 3.23E-21
64 positive regulation of cell communication 832 1196 3.60E-21
65 vasculature development 448 595 4.62E-21
66 positive regulation of developmental process 652 911 4.65E-21
67 regulation of cell development 535 729 5.90E-21
68 positive regulation of signaling 826 1188 6.34E-21
69 axonogenesis 427 564 7.41E-21
70 regulation of anatomical structure morphogenesis 558 766 1.12E-20
71 negative regulation of biosynthetic process 853 1233 1.17E-20
72 muscle tissue development 299 374 1.17E-20
73 heart development 368 476 1.18E-20
74 epithelium development 776 1110 1.24E-20
75 striated muscle tissue development 287 357 1.66E-20
76 negative regulation of cellular biosynthetic process 839 1212 1.92E-20
77 positive regulation of signal transduction 780 1118 2.28E-20
78 embryonic morphogenesis 434 577 2.72E-20
79 morphogenesis of an epithelium 356 460 4.02E-20
80 regulation of transport 1026 1517 4.52E-20
81 blood vessel development 426 566 5.23E-20
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Table A2.8 Gene ontology biological processes significantly enriched among all
Six4-bound genes

Rank | Biological process lS):))i:‘I; d ;:;2;:2 FDR

82 programmed cell death 1218 1832 5.29E-20
83 negative regulation of signaling 691 979 6.25E-20
84 brain development 478 646 6.48E-20
85 regulation of cellular protein metabolic process 1088 1620 7.68E-20
86 cellular response to endogenous stimulus 705 1002 8.38E-20
87 apoptotic process 1201 1806 9.04E-20
88 negative regulation of cell communication 691 981 1.37E-19
89 cell migration 748 1073 2.23E-19
90 regulation of nervous system development 472 640 3.46E-19
91 regulation of cell proliferation 973 1439 6.24E-19
92 positive regulation of catalytic activity 931 1371 6.79E-19
93 r;ff:;l\;lel ;g(%l;lf:c(:;:f cellular macromolecule 768 1108 6.89E-19
94 gfog:;\;e regulation of macromolecule biosynthetic 301 1161 6.89E-19
95 growth 665 944 7.55E-19
T e L L Lt
97 actin filament-based process 439 592 1.44E-18
98 E:fséisx;e regulation of nitrogen compound metabolic 304 1168 | 46E-18
99 negative regulation of signal transduction 655 930 1.58E-18
100 regulation of phosphorylation 851 1248 6.24E-18
101 regulation of cell death 983 1466 1.76E-17
102 negative regulation of response to stimulus 769 1120 2.95E-17
103 regulation of neurogenesis 422 572 3.76E-17
104 regulation of protein modification process 873 1290 5.08E-17
105 axon guidance 297 383 5.51E-17
106 neuron projection guidance 297 383 5.51E-17
107 blood vessel morphogenesis 374 500 8.81E-17
108 embryo development ending in birth or egg hatching 480 664 1.02E-16
109 sensory organ development 390 525 1.16E-16
110 regulation of neuron differentiation 351 466 1.56E-16
111 behavior 494 687 1.68E-16
112 embryonic organ development 334 441 2.46E-16
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Table A2.8 Gene ontology biological processes significantly enriched among all
Six4-bound genes

Rank | Biological process lS):))i:‘I; d ;:;2;:2 FDR

113 positive regulation of cell differentiation 483 671 2.90E-16
114 gland development 322 424 4.89E-16
115 chordate embryonic development 472 655 5.01E-16
116 synaptic transmission 556 788 7.05E-16
117 positive regulation of response to stimulus 1047 1584 7.15E-16
118 cytoskeleton organization 680 987 1.06E-15
119 cell motility 793 1170 1.21E-15
120 localization of cell 793 1170 1.21E-15
121 negative regulation of transcription, DNA-templated 678 985 1.61E-15
122 forebrain development 291 380 2.54E-15
123 regulation of protein phosphorylation 698 1019 3.01E-15
124 negative regulation of gene expression 762 1123 3.51E-15
125 negative regulation of RNA biosynthetic process 689 1005 3.55E-15
126 mitotic cell cycle 640 927 4.73E-15
127 regulation of programmed cell death 926 1392 5.15E-15
128 organophosphate metabolic process 1275 1971 6.21E-15
129 negative regulation of RNA metabolic process 709 1039 6.27E-15
130 regulation of apoptotic process 915 1376 9.24E-15
131 actin cytoskeleton organization 374 509 9.80E-15
132 response to oxygen-containing compound 877 1314 1.00E-14
133 organophosphate catabolic process 817 1218 1.92E-14
134 cellular response to stress 980 1489 4.87E-14
135 skeletal system development 342 463 5.46E-14
136 muscle cell differentiation 255 331 5.89E-14
137 stem cell differentiation 250 324 8.04E-14
138 protein localization 1260 1957 8.34E-14
139 carbohydrate derivative catabolic process 817 1224 1.15E-13
140 small GTPase mediated signal transduction 517 739 1.15E-13
141 response to organonitrogen compound 537 771 1.20E-13
142 nucleoside phosphate catabolic process 780 1164 1.31E-13
143 regulation of growth 446 627 1.34E-13
144 nucleotide catabolic process 775 1156 1.36E-13
145 wound healing 480 681 1.50E-13
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Table A2.8 Gene ontology biological processes significantly enriched among all
Six4-bound genes

Rank | Biological process lS):))i:‘I; d ;:;2;:2 FDR

146 response to nitrogen compound 577 836 1.70E-13
147 purine nucleotide catabolic process 761 1134 1.74E-13
148 gz%;rtril\‘:arseegﬁlitrigg ;)tfe trranscription from RNA 469 664 1 75E-13
149 cell cycle process 800 1198 1.86E-13
150 developmental growth 261 342 1.94E-13
151 regulation of cellular localization 661 972 2.03E-13
152 purine-containing compound catabolic process 764 1140 2.37E-13
153 positive regulation of cell proliferation 563 816 4.00E-13
154 regulation of cell projection organization 304 409 5.02E-13
155 ‘;rlzrrllsarllllrelrgnger;lﬁsv Erlf}:]ceptor protein serine/threonine kinase 250 327 5 00E-13
156 tube morphogenesis 275 365 5.69E-13
157 positive regulation of protein metabolic process 734 1094 5.74E-13
158 signal transduction by protein phosphorylation 485 693 7.22E-13
159 response to hormone 596 871 7.66E-13
160 ribonucleotide catabolic process 727 1084 8.75E-13
161 cell fate commitment 205 261 1.02E-12
162 purine ribonucleotide catabolic process 726 1083 1.05E-12
163 positive regulation of phosphorylation 559 813 1.31E-12
164 regulation of catabolic process 629 926 1.32E-12
165 organonitrogen compound catabolic process 931 1421 1.33E-12
166 angiogenesis 304 411 1.39E-12
167 regulation of neuron projection development 245 322 2.29E-12
168 regulation of cell cycle 587 860 2.46E-12
169 cellular nitrogen compound catabolic process 994 1529 3.19E-12
170 Whnt signaling pathway 265 353 3.39E-12
171 ferr(;[givr; 1rnodiﬁcation by small protein conjugation or 533 774 3 39E-12
172 nucleoside catabolic process 728 1091 4.15E-12
173 epithelial tube morphogenesis 262 349 4.65E-12
174 Ras protein signal transduction 375 524 5.03E-12
175 regulation of cellular catabolic process 572 838 5.06E-12
176 positive regulation of cellular protein metabolic 668 994 5 ARE-12

process
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http://toppgene.cchmc.org/showQueryTerms.jsp?userdata_id=2a66a6a6-4007-464c-abc3-ce9703226dee&feature=gop&row=169
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http://toppgene.cchmc.org/showTermDetail.jsp?userdata_id=2a66a6a6-4007-464c-abc3-ce9703226dee&category=GeneOntologyBiologicalProcess&id=GO:0031329
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http://toppgene.cchmc.org/showTermDetail.jsp?userdata_id=2a66a6a6-4007-464c-abc3-ce9703226dee&category=GeneOntologyBiologicalProcess&id=GO:0032270

Table A2.8 Gene ontology biological processes significantly enriched among all
Six4-bound genes

Rank | Biological process lS):))i:‘I; d ;:;2;:2 FDR

177 peptidyl-amino acid modification 632 936 6.52E-12
178 reproductive structure development 333 459 6.52E-12
179 chemotaxis 461 661 7.37E-12
180 cell-substrate adhesion 207 267 7.75E-12
181 neurotrophin TRK receptor signaling pathway 217 282 7.96E-12
182 aromatic compound catabolic process 994 1533 7.96E-12
183 neurotrophin signaling pathway 219 285 7.96E-12
184 heterocycle catabolic process 993 1532 9.30E-12
185 reproductive system development 335 463 9.62E-12
186 taxis 461 662 1.05E-11
187 glycosyl compound catabolic process 730 1098 1.14E-11
188 single-organism catabolic process 1242 1950 1.17E-11
189 purine nucleoside catabolic process 711 1067 1.17E-11
190 purine ribonucleoside catabolic process 711 1067 1.17E-11
191 MAPK cascade 455 653 1.27E-11
192 E;lgi::ase—containing small molecule metabolic 1079 1677 127E-11
193 nucleoside triphosphate catabolic process 707 1061 1.36E-11
194 ion transport 960 1479 1.41E-11
195 nucleobase-containing compound catabolic process 963 1484 1.41E-11
196 striated muscle cell differentiation 191 244 1.47E-11
197 cell division 533 779 1.74E-11
198 regulation of response to stress 672 1005 1.92E-11
199 negative regulation of cell death 552 810 1.93E-11
200 response to wounding 824 1255 2.01E-11
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Table 12 A2.9 List of Six4 and MyoD co-bound loci annotated to genes regulated by
both Six4 and MyoD

Table A2.9 List of Six4 and MyoD co-bound loci annotated to genes regulated by
both Six4 and MyoD

Reg. Reg.
Dist. to pvalue Fold by By

chr start end GenelD Symbol Accession TSS (bp) _ (-logio) change Six4 MyoD
chr7 52590081 52590082 15464 Hre NM_010473 -557 7.24 4.67 et
chr3 135100765 135101764 66105 Ube2d3 NM_025356 5 310.69 61.51 NIRRT
chr3 97571415 97572414 83679 Pde4dip NM_178080 23 220.04 31.95 e
chrl7 23908133 23909132 73016 Kremen2 NM_028416 25837 166.63 28.34 A
chrl5 75910869 75911868 105782 Scrib NM_134089 -11209 123.25 29.03 e
chrl7 71339623 71340622 17929 Myoml NM_010867 28774 120.10 31.03 A
chrs 17079995 17080994 20348 Sema3c NM_013657 -139 104.54 20.24 e
chr3 101408156 101409155 11928 Atplal NM_ 144900 -76 103.69 27.80 FRET
chrd 94645302 94646301 320713 Mysml NM_177239 -11 99.46 28.71 e
chrl 93310325 93311324 55927 Hes6 AK146192 -1026 93.67 20.49 o
chrl6 4559232 4560231 106393 Srl NM_175347 -36679 89.64 26.56 IV
chr2 90910006 90911005 68427 Slc39al3 NM_001290765  -34 86.61 19.38 A
chrl 79772151 79773150 69163 Mrpl44 NM 001081210 59 86.06 23.22 IV
chr8 90885581 90886580 11513 Adey7 BC057682 49983 78.70 16.58 A
chrl 89101786 89102785 11449 Chrng NM_009604 -100 76.87 23.69 IV
chrl§ 61558161 61559160 170826 Ppargelb NM_133249 1425 76.87 23.69 A
chrl4 56261829 56262828 71099 Tssk4 NM_029596 -6690 74.43 19.31 IV
chr3 90294507 90295506 20193 S100al NM_011309 23246 73.74 22.97 A
chrl§ 32539660 32540659 30948 Binl NM_ 001083334 3290 72.89 18.99 IV
chrl7 9048841 9049840 23984 Pdel0a NM_011866 6492 72.46 21.34 A
chr9 110684092 110685091 17897 Myl3 NM_010859 18408 70.07 18.46 IV
chrd 9595967 9596966 65973 Asph NM_001290367 25 67.98 2037 A
chrd 149610735 149611734 12353 Car6 NM_009802 -35991 66.21 16.04 UV
chrl5 97614245 97615244 223864 Rapgef3 NM_144850 -16648 65.84 13.60 VRIS
chr2 163212198 163213197 59091 Jph2 NM_021566 10989 65.60 18.32 UV
chrl7 56357743 56358742 14154 Femla NM_010192 37973 63.13 17.15 A
chrd 62162881 62163880 192120 Bspry AK035588 22281 62.45 11.82 IV
chrl7 35137344 35138343 17687 Mshs AK132626 32397 62.13 19.98 A
chrl9 57051113 57052112 226250 Afapll2 NM_001177796 31453 62.11 19.07 e
chrll 115760900 115761899 66528 2210020M01Rik  NM_183259 53 62.05 14.07 A
chrd 119959964 119960963 329934 Foxo6 NM_ 194060 -598 58.52 19.38 IR
chr6 125115252 125116251 320678 Iffol NM_001039669 20494 5771 16.09 IVIFR
chrll 69714663 69715662 20528 Slc2a4 M23383 46474 57.68 18.93 e
chrd 119949915 119950914 329934 Foxo6 NM_194060 9452 57.12 13.30 A
chrll 107340249 107341248 71795 Pitpncl NM_145823 -8715 55.64 16.61 e
chr2 164257932 164258931 66460 Sysl AK032073 28039 54.10 18.30 A
chr3 87709625 87710624 12904 Crabp2 NM_007759 -42490 54.10 18.30 IR
chrl 93355649 93356648 55927 Hes6 AK146192 -46350 53.72 18.09 A
chrll 78639513 78640512 66274 1810012P15Rik ~ NM 001076681 -84 53.71 15.30 IR
chrl5 101903766 101904765 209039 Tencl NM_153533 26578 53.19 15.78 A
chrll 82721455 82722454 217012 Unc4sb NM_178680 -2800 52.64 17.94 IR
chrl5 97642266 97643265 223864 Rapgef3 NM_144850 -44669 5228 12.53 A
chrs 36015390 36016389 78558 Htra3 NM 001042615 6542 52.09 13.59 IR
chr2 151930761 151931760 76650 Srxnl NM_029688 205 51.20 17.58 A
chrs 36012421 36013420 78558 Htra3 NM 001042615 9511 50.83 17.38 IR
chr2 120389078 120390077 20402 Zfp106 NM_011743 -11 49.76 17.23 A
chrl7 66460470 66461469 106585 Ankrd12 AKO012645 -34584 48.38 12.92 e
chr2 17948738 17949737 72668 2810030E01Rik  NM_028317 20839 48.21 14.46 S
chrl0 41238633 41239632 53599 Cd164 NM_016898 -173 47.16 12.70 A
chrl0 127984239 127985238 13867 Erbb3 NM_010153 41819 46.93 1531 U
chr7 133571784 133572783 11937 Atp2al NM_007504 34304 46.58 15.52 A
chr6 54631163 54632162 68235 Mturn NM_001289741 46 45.59 15.00 +++ +H+
chr9 40608417 40609416 15481 Hspas AK004608 439 45.50 16.15 A
chrl4 34026677 34027676 239027 Arhgap22 NM_153800 2832 44.74 12.25 U
chr3 54915471 54916470 320604 Cedc169 NM 001290138 -25290 44.09 15.79 A
chr2 117937010 117938009 21825 Thbs1 NM_011580 -148 43.84 14.86 S
chrl9 29325655 29326654 16452 Jak2 NM 001048177  -163 43.54 15.48 A
chr§ 90795990 90796989 11513 Adcy7 NM_007406 189 4295 10.99 e
chr3 87786861 87787860 18008 Nes NM_016701 12347 42.70 15.43 A
chrS 24049471 24050470 11733 Ankl1 NM_001277280  -35337 42.70 15.43 FET
chrll 95381742 95382741 104079 Nxph3 NM_130858 -6363 42.60 14.59 A
chrl5 66709066 66710065 22402 Wispl NM_018865 -13389 42.58 13.83 FIFIFR
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Table A2.9 List of Six4 and MyoD co-bound loci annotated to genes regulated by

both Six4 and MyoD
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chrl3 34436688 34437687 73102 Sle22a23 NM_001033167  -137 42.53 14.55 et
chr2 73417939 73418938 11435 Chrnal NM_007389 76 4235 11.81 o
chrl6 30235972 30236971 74488 Lrrels NM_028973 46869 4231 14.82 e
chrl2 85534385 85535384 238317 C130039016Rik  NM 001163502 81 42.13 12.92 P ——
chrl§ 57292530 57293529 70417 Megf10 NM_001001979 287 41.60 14.83 e
chrl7 15962301 15963300 68799 Rgmb NM_178615 750 41.32 15.07 NIRRT
chrd 119921178 119922177 329934 Foxo6 NM_194060 38189 41.32 15.07 e
chr§ 126001395 126002394 72185 Dbndd1 NM_001170976 37461 41.32 15.07 o
chr9 59333998 59334997 73893 Tmem202 NM_178388 38811 4132 15.07 U
chr9 43874599 43875598 21838 Thyl NM_009382 23633 41.20 14.22 o
chrl0 80401645 80402644 17873 Gadd4sb NM_008655 9310 40.64 13.57 e
chrl3 100211294 100212293 17755 Mitaplb NM_008634 2629 40.29 13.75 A
chrl6 4521370 4522369 106393 Stl NM_175347 1184 39.95 14.71 U
chrd 124801673 124802672 70088 Meaf6 NM_027310 39783 39.95 14.71 A
chr9 40128630 40129629 235283 Gramdlb NM_172768 24746 39.95 14.71 UV
chrl6 52452801 52453800 11658 Alcam AY 644766 -191 38.98 13.43 A
chrl5 102346941 102347940 26404 Map3k12 NM 001163643 -6 38.88 12.68 IV
chrl 51972362 51973361 17912 Myolb NM_001290982  -40 38.59 1435 A
chr8 125184727 125185726 12398 Cbfa2t3 NM_177289 16849 38.59 14.35 UV
chrl 60623245 60624244 77300 Raphl NM_001045513  -136 38.56 13.58 A
chrl0 76592938 76593937 12822 Coll8al NM 001109991  -16988 38.56 13.58 UV
chrl4 70575418 70576417 268759 9930012K11Rik ~ NM 001112735  -16609 38.56 13.58 A
chr7 52689662 52690661 14936 Gysl NM_030678 47 38.56 13.58 IV
chr§ 26385176 26386175 320165 Taccl AK190590 -34303 38.56 13.58 A
chrl5 58829164 58830163 211401 Mitss1 NM_144800 42489 38.47 12.82 UV
chrl2 55935574 55936573 12632 cfi2 NM_007688 27791 38.42 12.13 A
chrl7 29088934 29089933 69307 Pxtl NM_153390 -10227 38.42 12.13 UV
chr8 9977272 9978271 319583 Lig4 NM_176953 -1449 38.29 13.81 A
chr3 103538298 103539297 99543 Olfml3 AK143728 3094 37.68 10.92 IV
chr§ 88078685 88079684 108682 Gpt2 NM_173866 35880 37.30 10.49 A
chrl6 4550744 4551743 106393 Srl NM_175347 28191 37.24 14.00 IV
chrl0 79850083 79851082 66548 Adamtsls NR_104339 -39390 36.97 13.47 A
chrs 36013886 36014885 78558 Htra3 NM 001042615 8046 36.97 13.47 IR
chrl6 27388868 27389867 67501 Cedces0 NM_026202 306 36.53 10.69 A
chrl7 34092309 34093308 14972 H2-K1 BC080756 41892 36.41 12.81 e
chrl5 101935547 101936546 209039 Tencl NM_153533 1192 36.21 13.06 R
chrl2 102267107 102268106 68339 Cede88c NM_026681 414 36.03 12.97 e
chrl0 41272328 41273327 53599 Cd164 NM_016898 33523 35.99 11.61 A
chrll 69734438 69735437 20528 Slc2ad M23383 26699 35.99 11.61 IR
chrl§ 24761928 24762927 68591 Mocos NM_026779 -49764 35.99 11.61 A
chr6 97160272 97161271 320502 Lmod3 NM 001081157 42003 35.99 11.61 IR
chrl 36364217 36365216 214855 Aridsa NM_145996 140 35.96 12.24 A
chrl7 34161046 34162045 14972 H2-K1 NM 001001892  -24268 35.96 12.93 IR
chrl 164789528 164790527 14261 Fmol NM_010231 58 35.90 13.64 IVIFR
chrl 137662125 137663124 21952 Thnil NM 021467 -33373 35.55 12.36 IR
chrl 137667166 137668165 21952 Tnnil NM_021467 28332 35.39 10.47 A
chrS 136592037 136593036 54153 Rasa4 NM_133914 32752 35.39 10.47 e
chrl3 32893424 32894423 238564 Mylk4 NM_001166030  -20276 35.17 9.64 e
chrl5 102348299 102349298 26404 Map3k12 NM_001163643  -1364 34.80 11.34 e
chrl2 114377942 114378941 68337 Crip2 NM_024223 -5 34.68 12.61 e
chrl3 100284482 100285481 17755 Mtap1b NM_008634 1576 34.68 12.61 A
chrl9 4509629 4510628 18563 Pex NM 001162946 -343 34.68 12.61 U
chr3 130814537 130815536 16842 Lefl NM 001276403  -672 34.68 12.61 A
chr8 4238460 4239459 72267 Lirc8e NM_028175 12134 34.68 12.61 U
chrl0 80423270 80424269 17873 Gadd4sb NM_008655 30935 34.57 13.28 A
chr4 132806183 132807182 53608 Map3k6 NM_016693 9951 34,57 13.28 e
chr§ 28087016 28088015 244373 Erlin2 NM_153592 -46815 34.57 13.28 A
chrl4 34060541 34061540 239027 Arhgap22 NM_153800 31033 34.40 11.46 e
chr2 164266342 164267341 66460 Sysl AK032073 -19629 34.01 12.97 A
chr2 90780012 90781011 13046 Celfl NM 001244891 -42 33.88 12.18 e
chrl2 56618667 56619666 79459 Aldoart2 NM_001277340  -47025 33.61 11.08 A
chr3 87733647 87734646 12904 Crabp2 NM_007759 -18468 33.61 11.08 e
chrl6 15887049 15888048 12609 Cebpd NM_007679 171 33.41 12.28 A
chr3 14885735 14886734 12350 Car3 AK017227 22698 33.41 12.28 FIFIFR
chrll 102316953 102317952 217219 Fam171a2 NM_ 199200 -8476 3325 12.92 A
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chrl7 33896570 33897569 57875 Angptl4 AK134419 21451 33.25 12.92 PN
chrll 6381356 6382355 19291 Purb NM_011221 -5936 33.08 12.46 A
chrll 72303039 72304038 216892 Spns2 NM_153060 -133 33.08 12.46 e
chr2 60526711 60527710 16420 Itght6 AK019511 -15400 32.74 1127 A
chr2 6793365 6794364 14007 Celf2 NM_010160 12178 32.73 1227 e
chrll 80289826 80290825 12569 Cdksrl NM_009871 222 32.71 12.62 A
chrl2 104597298 104598297 65256 Asb2 NM_023049 -3587 32.71 12.62 e
chrd 11083233 11084232 60599 Trp53inpl NM_021897 146 32.71 12.62 A
chrl7 32279840 32280839 18131 Notch3 NM_008716 23458 32.43 10.81 e
chr9 66859987 66860986 22003 Tpml AK179259 20185 3243 10.81 A
chr2 169956324 169957323 228913 Zfp217 NM_001033299  -104 32.30 12.04 +++ +++
chrl3 55551544 55552543 56320 Dbnl NM_019813 37394 32.15 11.96 NIRRT
chr9 66896424 66897423 22003 Tpml NM 001164255 97 32.15 11.96 e
chrl2 102246113 102247112 68339 Ccde88c NM_026681 20581 31.95 12.56 VRIS
chrl2 112929311 112930310 12709 Ckb NM_021273 -19262 31.95 12.56 UV
chr5 34124980 34125979 107823 Whscl NM 001177884  -37913 31.83 11.46 A
chrl6 35982986 35983985 16646 Kpnal NM_008465 38 31.81 12.12 IV
chr6 58781310 58782309 73998 Herc3 NM_028705 73 31.42 1227 o
chrl0 93977473 93978472 319880 Tmec3 NM_172051 372 31.39 11.56 IV
chrd 46100453 46101452 21916 Tmod]1 NM_021883 10926 31.08 11.07 VRIS
chrl 89086584 89087583 11449 Chrng NM_009604 -15302 30.90 11.64 UV
chr2 52280018 52281017 75423 Arl5a NM_182994 -124 30.90 11.64 VRIS
chrs 123794723 123795722 77045 Bel7a NM_029850 767 30.90 11.64 IV
chrl4 79700903 79701902 66214 1190002H23Rik ~ NM_025427 40 30.66 12.20 o
chr2 164311311 164312310 66460 Sysl NM_025575 25019 30.66 12.20 UV
chrd 119955333 119956332 329934 Foxo6 NM_194060 4034 30.66 12.20 A
chrd 155154699 155155698 56036 Cenl2 AK048244 31399 30.66 12.20 UV
chr7 149718506 149719505 21957 Tnnt3 NM_001163670 31482 30.66 12.20 A
chr2 122455992 122456991 67092 Gatm NM_025961 -19479 30.62 11.16 UV
chrl 108655958 108656957 70750 Kdsr NM_027534 -139 30.17 11.25 A
chrl3 75844914 75845913 192657 EIR2 NM_138953 483 30.17 11.25 UV
chrl5 58886071 58887070 211401 Mitss1 NM_144800 -14419 30.17 11.25 A
chrl§ 32306795 32307794 19123 Proc NM 001042767  -8071 30.17 11.25 IR
chrS 145118648 145119647 66898 Baiap2l1 NM_025833 -167 30.17 11.25 IVIFR
chr§ 91220865 91221864 257632 Nod2 DQ289013 44602 30.16 10.03 IR
chrl8 32070130 32071129 225341 Lims2 NM_ 144862 20531 30.14 11.92 e
chrl 75314065 75315064 13346 Des NM_010043 42354 30.10 10.29 e
chrll 58976379 58977378 380698 Obscn NM 001171512 -27002 30.10 10.29 A
chrll 80241821 80242820 12569 Cdk5rl NM_009871 -48227 29.88 10.78 e
chrl 78653717 78654716 195434 Utpl4b NM_001001981  -183 29.88 11.77 A
chr3 96361260 96362259 69585 Hfe2 NM 027126 32653 29.87 8.68 O
chrl5 7068614 7069613 16880 Lifr NM 001113386 -10458 29.83 936 A
chrl6 36828057 36829056 57738 Sle15a2 NM_021301 -43509 29.83 9.36 e
chri8 23199468 23200467 319211 Nol4 NM_199024 187 29.67 1131 IVIFR
chrs 140266928 140267927 17135 Mafk NM 010757 62 29.67 11.31 IR
chrl5 72984796 72985795 239528 Eif2c2 NM_153178 30082 29.52 7.60 A
chrl5 98529542 98530541 66120 Fkbpl1 BC002311 28588 29.41 10.85 e
chrd 124743377 124744376 70088 Meaf6 NM 001290701  -18501 29.38 11.84 A
chrd 133035318 133036317 69539 Trnpl NM 001081156 18648 29.38 11.84 IR
chrd 155186159 155187158 56036 Cenl2 AK048244 62 29.38 11.84 A
chr7 138079146 138080145 56213 Htral NM_019564 71 29.38 11.84 A
chr7 28337689 28338688 11652 Akt2 NM 001110208  -38390 29.38 11.84 U
chr§ 37157495 37158494 244418 DSErtd82e NM_172911 114 29.38 11.84 A
chr2 39045912 39046911 320271 Scai NM_178778 -162 29.29 11.45 e
chr§ 26350801 26351800 320165 Taccl AK190590 73 29.29 11.45 A
chr7 133604210 133605209 11937 Atp2al NM_007504 1878 28.96 10.02 e
chr2 130489819 130490818 241638 Lzts3 NM 001291027  -21739 28.88 11.57 A
chrl5 97612912 97613911 223864 Rapgef3 NM_144850 -15315 28.85 9.43 e
chrl4 34063056 34064055 239027 Arhgap22 NM_153800 33548 2871 11.47 A
chrl8 32322577 32323576 19123 Proc NM_001042767  -23853 28.50 11.02 U
chrl0 90545402 90546401 67454 Ikbip NM 027078 119 28.44 10.99 A
chrd 45150159 45151158 666060 Frmpdl NM 001081172 -47119 28.44 10.99 U
chr2 17947710 17948709 72668 2810030E0IRik ~ NM 028317 21867 28.11 11.48 A
chrs 91568171 91569170 11839 Areg NM_009704 31 28.11 11.48 o
chrs 96591123 96592122 231464 Cnot6l NM_144910 614 28.11 11.48 A
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chr7 28327365 28328364 11652 Akt2 NM 001110208  -48714 28.11 11.48 PN
chrl 75340529 75341528 13346 Des NM_010043 -15890 27.88 9.79 A
chrll 54910845 54911844 14667 Gm2a NM_010299 274 27.82 9.76 e
chrll 118151061 118152060 19157 Cythl NM_011180 -41655 27.68 8.91 NIRRT
chrl7 26644686 26645685 19252 Duspl NM_013642 232 27.68 8.91 e
chr7 150969596 150970595 13360 Dher? NM_007856 -38976 27.68 8.91 NIRRT
chrd 124791549 124792548 70088 Meaf6 NM_027310 29659 27.63 11.22 e
chrs 137547605 137548604 384309 Trim56 NM_201373 43973 27.23 10.67 A
chr7 148045605 148046604 12869 Cox8b NM_007751 40241 27.23 10.67 U
chr9 66891127 66892126 22003 Tpml NM_001164256 52 27.23 10.67 A
chrl5 57524807 57525806 387609 Zhx2 NM_199449 915 27.11 10.29 e
chrl7 32300832 32301831 18131 Notch3 NM_008716 2466 27.04 10.25 A
chr9 66359214 66360213 74165 FbxI22 NM_175206 2687 27.04 10.25 e
chrl 136185806 136186895 17928 Myog NM_031189 -185 26.85 11.13 A
chrl 89081037 89082036 11449 Chrng NM_009604 -20849 26.85 11.13 IV
chrll 6375612 6376611 19291 Purb NM_011221 -192 26.85 11.13 VRIS
chr2 32404927 32405926 20448 St6galnacd NM 001276425  -37171 26.85 11.13 IV
chr4 8737910 8738909 320790 Chd7 BC034239 -45408 26.85 11.13 A
chré 30632124 30633123 109697 Cpal NM_025350 43404 26.85 11.13 IV
chr7 52844226 52845225 56636 Fgf21 NM_020013 26135 26.85 11.13 A
chrl 75396137 75397136 13346 Des NM_010043 39719 26.70 9.50 e
chrl5 31382828 31383827 223455 March6 AK218077 16105 26.70 9.50 A
chr§ 109554695 109555694 66164 Nip7 NM_025391 -25582 26.70 9.50 IV
chrl5 78034270 78035269 19293 Pvalb NM_013645 -103 26.39 10.86 A
chrl8 24867379 24868378 68591 Mocos NM_026779 49403 26.09 1037 UV
chr2 163223337 163224336 59091 Jph2 NM_001205076  -108 26.03 10.34 A
chrs 37380011 37381010 22393 Wisl NM 011716 290 26.03 10.34 IV
chrl7 33918148 33919147 57875 Angptl4 AK134419 -128 26.01 10.33 FEET
chrl8 61554320 61555319 170826 Ppargclb NM_133249 5266 25.87 9.95 e
chr5 20649998 20650997 212167 Pion NM_175437 -41587 25.80 7.90 A
chrl4 21521694 21522693 59011 Myozl NM_021508 -46432 25.73 9.58 e
chr9 57819393 57820392 20361 Sema7a NM 011352 31952 25.62 10.44 A
chrl 92894916 92895915 16978 Lirfipl NM 001111312 113 25.61 10.77 IR
chrll 102268381 102269380 217219 Fam171a2 NM_199200 40097 25.61 10.77 e
chrll 72291561 72292560 216892 Spns2 NM 001276383  -3532 25.61 10.77 IR
chrl5 98557655 98558654 66120 Fkbpl1 BC002311 475 25.61 10.77 A
chr7 150970659 150971658 13360 Dher? NM_007856 37913 25.61 10.77 e
chrll 5737547 5738546 56012 Pgam2 NM_018870 -34248 25.59 9.23 A
chrll 67779547 67780546 71860 Wdrl6 NM_027963 -903 25.59 9.23 O
chrll 96838385 96839384 103711 Pnpo NM_134021 -33552 25.59 9.23 A
chrl5 78035419 78036418 19293 Pvalb NM_013645 912 25.55 10.73 IR
chrl3 100282821 100283820 17755 Mitap1b NM_008634 3237 2538 10.00 A
chrl5 63829337 63830336 223601 Fam49b NM_ 144846 313 2523 731 O
chrd 155213308 155214307 56036 Cenl2 AK048244 27211 24.85 10.02 A
chrs 122951605 122952604 11938 Atp2a2 NM 001110140 130 24.85 10.02 IR
chr9 50559966 50560965 69253 Hspb2 NM 001164708 -7 24.85 10.02 A
chrl4 61351336 61352335 219140 Spatal3 NM_001033272 12 24.72 9.65 e
chr7 134397197 134398196 17907 Mylpf NM 016754 42576 24.72 9.65 A
chrl9 11844380 11845379  n/a AK044380 AK044380 -47855 24.53 8.24 IR
chr2 164859883 164860882 57138 Sle12a5 BC057624 41244 24.53 8.24 A
chrl4 61791393 61792392 50720 Sacs NM_172809 67 24.39 10.41 A
chrl6 33739598 33740597 77446 Hegl AK043598 -15538 24.39 10.41 U
chr3 87774566 87775565 18008 Nes NM_016701 52 24.39 10.41 A
chrd 118867373 118868372 69216 Cede23 NM_024462 4 2439 10.41 U
chrS 81448448 81449447 319387 Lphn3 NM_198702 648 24.39 10.41 A
chr5 140270690 140271689 17135 Mafk NM_010757 3701 2433 10.37 S
chr3 95086840 95087839 229589 Prune NM_173347 -1342 24.22 9.69 A
chrl7 25712240 25713239 20681 Sox8 NM_011447 -5109 23.88 10.12 e
chrl 93309491 93310490 55927 Hes6 AK146192 -192 23.83 7.52 A
chr§ 98239335 98240334 234593 Ndrg4 NM 001195006 12899 23.83 7.52 e
chrl2 102235519 102236518 68339 Cede88c BC027658 -15452 23.73 9.72 A
chrl2 8976303 8977302 17182 Matn3 NM_010770 22069 23.73 9.72 e
chrl3 32867613 32868612 238564 Mylk4 NM_001166030 5536 23.68 9.70 P ———
chrl4 56254140 56255139 71099 Tssk4 NM_029596 -14379 23.58 9.35 o
chr6 5446009 5447008 27273 Pdk4 NM 013743 231 23.46 8.48 P ———
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chrl 92049825 92950824 16978 Lrrfipl NM_008515 305 23.40 8.70 et
chr6 5247809 5248808 269823 Pon3 NM_173006 -42076 23.40 8.70 o
chr§ 96696150 96697149 17750 Mt2 NM_008630 133 2335 6.97 e
chrl2 25515778 25516777 67216 Mboat2 AK033106 -186 23.18 10.05 NIRRT
chrl3 75934882 75935881 192657 El2 NM_138953 36057 23.18 10.05 e
chr2 163179189 163180188 59091 Jph2 NM_021566 43998 23.18 10.05 A
chrS 38581415 38582414 18196 Nsgl NM_010942 31209 23.18 10.05 e
chr7 148127233 148128232 12869 Cox8b NM_007751 -41388 23.18 10.05 A
chr8 125175061 125176060 12398 Cbfa2t3 NM_177289 26515 23.18 10.05 +++ +++
chrl 75356296 75357295 13346 Des NM_010043 -123 22.86 733 A
chr7 28392304 28393303 11652 Akt2 NM_007434 450 22.76 9.81 e
chr6 97155214 97156213 320502 Lmod3 NM_001081157 47061 22.69 9.17 A
chrll 78959526 78960525 16706 Ksrl NM_013571 -170 2252 937 e
chril 97882881 97883880 12295 Cacnbl NM_145121 561 22.52 9.37 A
chrl4 55512157 55513156 13644 Efs NM 010112 32969 22.52 937 e
chrl7 34087735 34088734 14972 H2-K1 BC080756 46466 22.52 9.37 A
chr3 138404545 138405544 56224 Tspans BC046784 -114 22.52 937 e
chr3 95116248 95117247 229589 Prune NM_173347 -30750 22.52 9.37 A
chrl9 4231651 4232650 245857 Ssh3 NM_198113 37022 22.49 7.80 e
chrd 46051718 46052717 21916 Tmod1 NM_021883 125 22.49 7.80 FEET
chrl5 97644914 97645913 223864 Rapgef3 NM_144850 47317 2233 8.44 e
chr2 164610670 164611669 21925 Tnnc2 NM_009394 -5936 22.33 8.44 o
chrS 34162303 34163302 107823 Whscl NM 001177884  -590 2233 8.44 e
chrl 178765300 178766299 15365 Hmga2-ps| NR_037996 465 22.07 9.43 A
chr§ 90806364 90807363 11513 Adey7 NM 001109756  -27 21.99 7.80 e
chrll 120558684 120559683 12409 Cbr2 NM_007621 34152 21.98 9.69 A
chrll 67734551 67735550 71860 Wdrl6 NM_027963 44094 21.98 9.69 e
chrl2 120476794 120477793 320910 Ttgb8 AK034644 -545 21.98 9.69 A
chrl8 36919545 36920544 12475 cd14 NM_009841 -33737 21.98 9.69 IV
chr2 164594797 164595796 21925 Tnnc2 NM_009394 9938 21.98 9.69 A
chr6 125444344 125445343 22371 Vwf AK170399 37761 21.98 9.69 UV
chr7 108986258 108987257 16332 Inppl1 NM_010567 -18 21.98 9.69 A
chr7 134376221 134377220 17907 Mylpf NM_016754 21600 21.98 9.69 e
chr7 4452874 4453873 21955 Tnntl NM_011618 14204 21.98 9.69 e
chr9 57787548 57788547 20361 Sema7a NM_011352 107 21.98 9.69 e
chr3 135085669 135086668 66105 Ube2d3 NM_025356 -15092 21.93 9.06 A
chrll 70468732 70469731 216874 Camta2 NM_001190378 28047 21.90 7.13 e
chrll 108226046 108227045 11818 Apoh NM_013475 -30065 21.86 8.74 e
chr§ 96696649 96697648 17750 Mt2 NM_008630 632 21.86 8.21 O
chrd 136025530 136026529 269593 Luzpl NM_024452 355 21.86 9.62 A
chrll 5661866 5662865 56012 Pgam2 NM_018870 41434 21.84 8.46 e
chrll 104469118 104470117 17896 Myl4 NM_010858 30901 21.72 9.54 e
chrl 195098921 195099920 14373 GOs2 NM_008059 -39 21.58 9.46 O
chrll 97855497 97856496 12295 Cacnbl NM 001159320 23690 21.58 9.46 A
chrl7 23836691 23837690 73016 Kremen2 NM_028416 45606 21.58 9.46 e
chr9 50692882 50693881 73699 Ppp2rib NM_028614 28343 21.58 9.46 A
chr§ 98201808 98202807 234593 Ndrg4 NM 001195006 324 21.49 7.57 O
chril 78832587 78833586 16706 Ksrl AK137532 40252 21.38 9.05 A
chrl7 8716971 8717970 23984 Pde10a NM 011866 2195 21.38 9.05 O
chr2 31304668 31305667 11898 Assl NM_007494 20622 21.38 9.05 A
chr2 69551049 69552048 228003 Kbtbd10 NM_001081087 43373 21.38 9.05 A
chril 78564687 78565686  n/a AK136065 AK136065 -10582 21.34 8.74 U
chrll 97896973 97897972 12295 Cacnbl NM_145121 -13532 21.34 8.74 A
chrll 11708553 11709552 13195 Dde AK050963 13872 21.27 8.18 S
chrld 75282349 75283348 380916 Lrchl AK161894 16681 21.27 8.18 A
chrl5 66723372 66724371 22402 Wispl NM_018865 918 2127 8.18 U
chrd 8777207 8778206 320790 Chd7 BC034239 6111 21.27 8.18 A
chr5 123795670 123796669 77045 Bcel7a NM_029850 1714 21.27 8.18 +++ +++
chr2 32029275 32030274 227723 Prrc2b NM 001159634  -8868 20.92 9.09 A
chrl5 58838074 58839073 211401 Miss] NM_144800 33579 20.81 8.75 U
chrl0 79810712 79811711 66548 AdamtslS NR_104339 -19 20.80 9.33 A
chrll 118073353 118074352 19157 Cythl NM_001112700 204 20.80 9.33 +++ +++
chrll 6374478 6375477 19291 Purb NM_011221 943 20.80 9.33 o
chrl6 34936928 34937927 107589 Mylk NM_139300 37101 20.80 9.33 o
chr2 26913618 26914617 66139 Tmem8c NM 001159602 9271 20.80 9.33 P ———
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chrd 128790021 128791020 384061 Fndc5 NM_027402 23783 20.80 9.33 et
chrd 149147477 149148476 230917 Tmem201 NM_ 001284270  -35800 20.80 9.33 o
chr5 36055991 36056990 78558 Htra3 NM_ 001042615  -34060 20.80 9.33 e
chr7 28363155 28364154 11652 Ak2 NM 001110208  -12924 20.80 9.33 o
chrd 155207718 155208717 56036 Cenl2 AK048244 21621 20.78 8.19 U
chrl4 75283803 75284802 380916 Lrchl AK161894 15227 20.77 8.45 A
chrl5 31274125 31275124 67434 Ankrd33b NM_026153 22890 20.50 735 e
chrl 75358383 75359382 13346 Des NM_010043 1965 20.41 9.1 A
chrs 91946157 91947156 231440 Parml NM_145562 69 20.29 8.75 e
chrll 95394822 95395821 104079 Nxph3 NM_130858 -19443 2025 8.73 o
chrl3 55671413 55672412 27261 Dok3 AK154750 -41996 2025 8.73 U
chrl8 32550691 32551690 30948 Binl NM_001083334 14321 2025 8.73 o
chr2 164261385 164262384 66460 Sysl AK032073 24586 2025 8.73 e
chrd 136068492 136069491 269593 Luzpl NM_024452 27279 2025 8.73 A
chrd 46129280 46130279 21916 Tmod!1 NM_021883 39753 2025 8.73 e
chr7 149615885 149616884 21953 Tnni2 NM_009405 -11989 2025 8.73 A
chrl7 25676186 25677185 20681 Sox8 NM_011447 30946 20.24 8.44 e
chrl4 55495572 55496571 13644 Efs NM_010112 49554 2022 7.91 A
chrl5 75845225 75846224 105782 Scrib NM_134089 47753 2022 791 e
chr3 108086327 108087326 20661 Sort NM_001271599  -155 2022 7.91 A
chr7 135078537 135079536 233908 Fus NM_139149 31956 2022 791 UV
chrl 183949816 183950815 13800 Enah AK020248 205 20.01 6.75 A
chr8 91170792 91171791 257632 Nod2 NM_145857 47 20.01 6.75 e
chril 108285977 108286976 11818 Apoh NM_013475 29867 19.71 8.44 o
chrl6 92057681 92058680 53881 Slc5a3 NM_017391 -386 19.71 8.44 e
chrl2 112943110 112944109 12709 Ckb NM_021273 -33061 19.64 8.97 FEET
chrl6 38368118 38369117 64082 Popdc2 NM_022318 6360 19.64 8.97 e
chr2 181193755 181194754 72147 Zbtb46 NM_028125 -124 19.64 8.97 VRIS
chr2 25036010 25037009 227612 A830007P12Rik  NM_146115 15824 19.64 8.97 +++ +++
chr2 32438613 32439612 20448 St6galnacd NM_001276425  -3485 19.64 8.97 A
chr3 101902833 101903832 12373 Casq2 NM_009814 12901 19.64 8.97 e
chrs 111127291 111128290 69663 Ddx51 NM_027156 45322 19.64 8.97 e
chrS 64550782 64551781 57915 Tbeldl NM_019636 -168 19.64 8.97 e
chr7 108598696 108599695 207728 Pde2a NM 001243758 163 19.64 8.97 A
chr7 82600413 82601412 75547 Akapl13 AK006382 160 19.64 8.97 e
chrl0 5151210 5152209 64009 Synel NM_ 001079686 -124 19.52 7.13 A
chrl3 34094197 34095196 19766 Ripk1 NM_009068 46 19.52 7.13 e
chr2 25083753 25084752 227612 A830007P12Rik  NM_146115 -31920 19.52 7.13 A
chr6 137467888 137468887 13860 Eps8 NM_007945 26 19.52 7.13 O
chr8 90825202 90826201 11513 Adcy7 NM 001037724 7600 19.52 7.13 A
chrl5 31355511 31356510 223455 March6 AK218077 43422 19.30 8.49 e
chrl 183958441 183959440 13800 Enah AK020248 -8830 19.26 8.76 A
chrl4 27927490 27928489 71704 Arhgef3 NM_027871 -95 19.19 7.65 O
chrl 137675150 137676149 21952 Tnnil NM_021467 20348 19.14 8.41 e
chrd 11599620 11600619 14579 Gem NM_010276 31474 19.14 8.41 e
chrl 136229226 136230225 68507 Ppfiad NM_001144855 -221 19.09 6.56 +++ +++
chrl4 70568887 70569886 268759 9930012K11Rik  NM_001112735  -10078 18.88 727 e
chrl0 21643062 21644061 20393 Sekl AK043284 41573 18.83 8.52 IVIFR
chrl4 35378516 35379515 24131 Ldb3 NM_001039074 22778 18.83 6.12 e
chr4 41449715 41450714 329828 Al464131 NM_001085515 -106 18.77 7.44 +++ +++
chrll 5737040 5738039 56012 Pgam2 NM_018870 -33741 18.65 8.42 A
chrl7 32309817 32310816 18131 Notch3 NM_008716 -6520 18.65 8.42 e
chrl8 36894613 36895612 12475 cdl4 NM_009841 -8805 18.65 8.42 A
chr2 60390619 60391618 18779 Pla2rl NM_008867 200 18.63 7.87 +++ +H+
chrl8 32547218 32548217 30948 Binl NM_001083334 10848 18.62 8.12 A
chr8 9975710 9976709 319583 Ligd NM_176953 114 18.62 8.12 U
chrll 11772749 11773748 13195 Dde NM_016672 17163 18.49 8.61 A
chrl3 109004141 109005140 74559 Elovl7 NM_029001 44 18.49 8.61 e
chrl3 22036387 22037386 193452 Zfp184 AKO036164 76 18.49 8.61 A
chrl4 34171411 34172410 239027 Arhgap22 NM_153800 38958 18.49 8.61 e
chrl7 56292750 56293749 20359 Sema6b NM_001130456  -13484 18.49 8.61 A
chr19 37248161 37249160 208922 Cpeb3 NM_001290826 1893 18.49 8.61 +++ +H+
chr2 164256840 164257839 66460 Sysl AK032073 29131 18.49 8.61 FITIFR
chrd 148179357 148180356 69743 Caszl AK 144492 1357 18.49 8.61 FIFIFR
chrd 45197149 45198148 666060 Frmpdl NM_001081172  -129 18.49 8.61 o
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chr6 125031583 125032582 54137 Actbp NM 001127340 33698 18.49 8.61 et
chrl5 31304650 31305649 67434 Ankrd33b NM_026153 -7636 18.32 8.51 o
chrl 93294921 93295920 55927 Hes6 AK146192 14379 18.17 7.39 U
chrll 87405069 87406068 18952 Septd NM 011129 10937 18.17 739 A
chrd 46107992 46108991 21916 Tmod!1 NM_021883 18465 18.17 7.39 U
chr7 135381146 135382145 12862 Cox6a2 NM_009943 31766 18.17 7.39 A
chrl2 33638701 33639700 19027 Sypl NM_198710 151 18.13 7.61 e
chr3 90340706 90341705 20193 $100al NM_011309 22954 18.09 7.84 A
chrll 97920686 97921685 12295 Cacnbl NM_145121 37245 18.04 8.08 U
chr2 158084158 158085157 16803 Lbp NM_008489 -47571 18.04 8.08 o
chrl 89072140 89073139 11449 Chrng NM_009604 29746 17.61 6.68 U
chrll 58795090 58796089 380698 Obscn BC044882 47499 17.61 6.68 A
chr2 32023087 32024086 227723 Prre2b NM 001159634  -15056 17.61 6.68 U
chrd 132796577 132797576 53608 Map3k6 NM_016693 345 17.61 6.68 A
chr2 163222947 163223946 59091 Jph2 NM_021566 240 17.58 7.57 e
chrl 93248968 93249967 70788 KIhi30 NM_027551 1819 17.55 8.08 A
chrl0 80376528 80377527 16907 Lmnb2 NM_010722 3963 17.55 8.08 e
chrl 137936900 137937899 12292 Cacnals NM_001081023  -12078 17.36 8.25 A
chrl 183984839 183985838 13800 Enah AK020248 -35228 17.36 8.25 e
chrl4 41707624 41708623 328381 Sh2d4b NM_177816 -1870 17.36 8.25 VRIS
chr2 77009339 77010338 545428 Cedcl41 NM 001025576  -1147 17.36 8.25 e
chr3 97671463 97672462 83679 Pde4dip NM_178080 273 17.36 8.25 A
chré 29643616 29644615 232670 Tspan33 NM 001301407  -98 17.36 8.25 e
chr7 133604803 133605802 11937 Atp2al NM_007504 1285 17.36 8.25 A
chr7 19876196 19877195 20167 Rtn2 NM 001025364 249 17.36 8.25 e
chr8 125163581 125164580 12398 Cbfa2t3 NM_177289 37995 17.36 8.25 A
chr§ 24168914 24169913 11733 Ankl NM 031158 668 17.36 8.25 e
chrl5 31338791 31339790 67434 Ankrd33b NM_026153 41777 17.31 8.23 A
chr§ 97516128 97517127 14766 Gprs6 NM_018882 8330 17.29 7.42 e
chrl0 80384484 80385483 16907 Lmnb2 NM_010722 -3994 17.17 7.12 A
chrl3 55566319 55567318 56320 Dbnl NM_019813 22619 17.17 7.12 e
chrl5 78008469 78009468 19293 Pvalb NM_013645 25614 17.17 7.12 A
chrl5 58861397 58862396 211401 Miss1 NM_144800 10256 17.15 735 e
chrl4 35175963 35176962 105450 Mmrn2 NM_153127 -12227 17.11 7.33 A
chrl5 66722635 66723634 22402 Wispl NM_018865 181 17.11 578 O
chrl 133135318 133136317 56489 Tkbke NM 019777 37708 17.03 7.54 A
chr3 95505735 95506734 229595 Adamtsl4 NM_001301705  -14395 17.02 8.06 e
chrl8 32306271 32307270 19123 Proc NM_001042767  -7547 17.00 7.78 A
chr2 155710773 155711772 56046 Uqee NM_018888 44774 16.96 7.76 e
chr2 90922749 90923748 68427 Slc39a13 NM 001290765  -12777 16.96 7.76 A
chrS 136570334 136571333 54153 Rasa4 NM_133914 11049 16.96 7.76 e
chr8 26384466 26385465 320165 Tacel AK190590 -33593 16.93 6.78 A
chrl2 102224340 102225339 68339 Cede88c BC027658 -4273 16.67 6.46 e
chrl4 70569802 70570801 268759 9930012K11Rik ~ NM 001112735  -10993 16.67 6.46 A
chrl9 3999872 4000871 71670 Acy3 NM_027857 13712 16.67 6.46 e
chr2 26934365 26935364 66139 Tmem8¢ NM_025376 -7184 16.67 6.46 A
chr8 96710162 96711161 17750 M2 NM_008630 14145 16.67 6.46 e
chrll 115873294 115874293 192897 Ttgb4 AK140269 4999 16.49 7.50 e
chré 49317345 49318344 231946 D330028D13Rik  NM_172727 108 16.46 775 O
chrll 114656363 114657362 72014 Btbd17 NM_028055 344 16.25 7.90 A
chrl6 5159104 5160103 19041 Ppl NM_008909 27030 1625 7.90 A
chr2 164277291 164278290 66460 Sysl AK032073 -8680 16.25 7.90 U
chr3 101375105 101376104 11928 Atplal NM_ 144900 32976 1625 7.90 A
chrd 45283621 45284620 666060 Frmpd| NM 001081172 41428 16.25 7.90 A
chrS 122963510 122964509 11938 Atp2a2 NM_001110140  -11776 16.25 7.90 A
chrS 136580986 136581985 54153 Rasa4 NM_133914 21701 16.25 7.90 U
chr9 108956626 108957625 235611 Plxnbl NM_172775 -40824 16.25 7.90 A
chrll 109300806 109301805 104681 Sle16a6 NM_134038 33238 16.18 6.86 S
chr6 91106386 91107385 54563 Nup210 NM_018815 -40066 16.18 6.86 A
chr7 148041667 148042666 12869 Cox8b NM_007751 44179 16.18 6.86 S
chrl 39535198 39536197 54610 Tbeld$ NM_018775 -106 16.10 7.05 A
chrl 36364977 36365976 214855 Aridsa NM_145996 900 16.00 7.24 U
chrl0 79830528 79831527 66548 Adamtsls NR_104339 -19835 16.00 7.24 FITIFR
chrl5 31248776 31249775 67434 Ankrd33b NM_026153 48239 16.00 7.24 FIFIFR
chr7 139547662 139548661 77590 Chstl5 NM_029935 -39324 15.94 7.46 FITIFR
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chrl 75389362 75390361 13346 Des NM_010043 32944 15.92 771 et
chrl 75367656 75368655 13346 Des NM_010043 11238 15.90 7.44 NIRRT
chrl 92871235 92872234 16978 Lrrfipl NM 001111312 -23569 15.90 7.44 U
chrll 114691230 114692229 70355 GpreSc NM_001110337 21116 15.90 7.44 FRET
chrl6 34902103 34903102 107589 Mylk NM_139300 2276 15.90 7.44 U
chrl6 38369861 38370860 64082 Popdc2 NM_022318 8103 15.90 7.44 A
chrd 140960039 140961038 29818 Hspb7 NM_013868 -16155 15.90 7.44 U
chrs 145131493 145132492 66898 Baiap211 NM_025833 -13012 15.90 7.44 o
chr7 31843804 31844803 18301 Fxyd5 NM 001287217  -16954 15.90 7.44 U
chr§ 97571850 97572849 14766 Gprs6 NM_018882 46024 15.85 6.69 A
chr3 90390433 90391432 20199 $100a5 NM 011312 21511 15.75 6.24 U
chrl9 4282576 4283575 245857 Ssh3 NM_198113 -13904 15.54 6.99 o
chrS 36029396 36030395 78558 Htra3 NM_001042615  -7465 15.45 7.19 U
chrl7 56322795 56323794 20359 Sema6b NM_001130456  -43529 15.43 5.44 A
chrll 109286527 109287526 104681 Sle16a6 NM_134038 47517 15.43 5.17 e
chr9 20446359 20447358 23988 Pinl NM_023371 9715 15.41 6.48 A
chr3 54902597 54903596 320604 Cedel69 NM 001290138  -38164 15.39 7.41 e
chrll 5695240 5696239 56012 Pgam2 NM_018870 8060 15.21 6.59 A
chrl4 34044875 34045874 239027 Arhgap22 NM_153800 15367 15.21 6.59 e
chrl4 75266817 75267816 380916 Lrchl AK161894 32213 15.21 6.59 A
chrl6 34806981 34807980 107589 Mylk NM_139300 22446 15.21 6.59 e
chr7 133768646 133769645 171504 Apob48r NM_138310 40625 15.21 6.59 A
chr7 150193653 150194652 27027 Tspan32 NM_ 001128082 2590 1521 6.59 e
chrl 89142383 89143382 11449 Chrng X03819 40234 15.16 7.54 FEET
chrll 114733990 114734989 70355 Gprese NM_147217 21147 15.16 7.54 e
chril 66894468 66895467 17883 Myh3 DQ021875 3133 15.16 7.54 A
chrll 72191515 72192514 276829 Smtnl2 NM_177776 33201 15.16 7.54 e
chrl2 80129758 80130757 211945 Plekhhl NM_181073 109 15.16 7.54 A
chrl6 38360006 38361005 64082 Popdc2 NM_022318 -1753 15.16 7.54 e
chrd 119915009 119916008 329934 Foxo6 NM_194060 44358 15.16 7.54 A
chrd 8773053 8774052 320790 Chd7 BC034239 -10265 15.16 7.54 e
chr7 134234487 134235486 20737 Spn NM_009259 46345 15.16 7.54 A
chr7 29688531 29689530 16858 Lgals7 NM_008496 39627 15.16 7.54 e
chr8 26366353 26367352 320165 Tacel AK190590 -15480 15.16 7.54 A
chrl 92869516 92870515 16978 Lirfipl NM 001111312 -25288 14.86 7.11 e
chrl0 6979464 6980463 76142 Ppplrldc NM_133485 428 14.86 7.11 e
chrl6 34860273 34861272 107589 Mylk NM_139300 -39555 14.86 7.11 e
chrl8 61123035 61124034 12322 Camk2a NM_001286809 328 14.86 7.11 e
chrd 148288715 148289714 69743 Caszl NM_027195 -17652 14.86 7.11 e
chrd 62121081 62122080 192120 Bspry AK035588 -19520 14.86 7.11 IVIFR
chrs 35250474 35251473 403174 A930005104Rik ~ NM 207277 -7590 14.86 7.11 O
chr7 139507216 139508215 77590 Chstl5 NM_029935 679 14.86 7.11 A
chr8 74189261 74190260 16453 Jak3 NM_001190830  -10521 14.86 7.11 e
chr3 95754506 95755505 67220 Plekhol NM_023320 44757 14.85 736 A
chr7 149660708 149661707 16985 Lspl NM 001271523 -1710 14.85 7.36 O
chr9 43886597 43887596 21838 Thyl NM_009382 35631 14.84 6.01 A
chrl7 26621619 26622618 19252 Duspl NM_013642 23299 14.67 5.59 e
chrl0 127985749 127986748 13867 Erbb3 NM 010153 40309 14.64 5.01 A
chrl5 101896289 101897288 209039 Tencl NM_153533 -34055 12.86 6.48 e
chrl0 93986273 93987272 319880 Tmec3 NM_172051 9172 12.83 6.47 A
chrll 5703229 5704228 56012 Pgam2 NM_018870 71 12.83 6.47 P ——
chrl4 75321323 75322322 380916 Lrchl AK161894 22294 12.83 6.47 A
chr2 158083661 158084660 16803 Lbp NM_008489 -48068 12.83 6.47 A
chr2 60553513 60554512 16420 Ttgb6 NM_001159564 6648 12.83 6.47 U
chr7 88715944 88716943 26557 Homer2 NM_001164087 47348 12.83 6.47 A
chr9 21861815 21862814 12797 Cnnl NM_009922 41382 12.83 6.47 e
chrl6 34879526 34880525 107589 Mylk NM_139300 20302 12.76 6.66 A
chr6 91089549 91090548 54563 Nup210 NM_018815 23229 12.76 6.66 U
chr6 95048262 95049261 243574 Kbtbds NM_001008785  -19138 12.76 6.66 A
chr8 26321649 26322648 320165 Tacel AK046384 -10228 12.53 6.53 U
chrl 136140440 136141439 17928 Myog NM_031189 -45641 12.40 5.80 A
chrl 155550435 155551434 19734 Rgsl6 NM_011267 -36548 12.40 5.80 U
chrll 104438334 104439333 17896 Myl4 NM_010858 117 12.40 5.80 P ———
chrl5 97557126 97558125 223864 Rapgef3 NM_144850 40472 12.40 5.80 FIFIFR
chrl7 15479693 15480692 13388 DIl NM_007865 32595 12.40 5.80 o
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chr7 133709341 133710340 171504 Apob48r NM_138310 -18681 12.40 5.80 et
chrll 11744055 11745054 13195 Ddc AK050963 21631 12.36 4.56 FRET
chrl7 25707071 25708070 20681 Sox8 NM_011447 61 12.24 476 U
chrl 137761820 137762819 21956 Thnt2 NM 001130176 24883 12.23 5.92 o
chr3 95471663 95472662 229595 Adamtsl4 NM_144899 19619 12.23 5.92 e
chrl 63580558 63581557 23792 Adam23 AY545641 -33365 1222 535 A
chrl0 41209583 41210582 53599 Cd164 NM_016898 29223 12.22 535 U
chrl6 14003998 14004997 67254 2900011008Rik ~ NM._144518 17769 1222 535 P ——
chrl8 61081351 61082350 12322 Camk2a NM_177407 -3435 12.22 535 U
chrd 149126157 149127156 230917 Tmem201 NM 001284270  -14480 12.22 535 o
chr9 59381384 59382383 73893 Tmem202 NM_178388 -8576 12.22 535 e
chr8 90778547 90779546 11513 Adcy7 NM_007406 -17255 12.04 6.03 NIRRT
chrl2 104576215 104577214 65256 Asb2 NM_023049 204 12.00 6.46 e
chrl7 35607209 35608208 15007 H2-Q10 NM_010391 676 12.00 6.46 A
chr2 155787371 155788370 56046 Ugece NM_018888 -31825 12.00 6.46 UV
chr2 26940138 26941137 66139 Tmem8¢ NM_025376 -12957 12.00 6.46 A
chr2 6642409 6643408 14007 Celf2 NM_001160292  -250 12.00 6.46 e
chrs 37392034 37393033 22393 Wisl NM 011716 -12313 12.00 6.46 A
chr6 54655382 54656381 68235 Mturn NM 001289741 24265 12.00 6.46 e
chré 91066424 91067423 54563 Nup210 NM_018815 -104 12.00 6.46 A
chr9 41007600 41008599 72828 Ubash3b NM_176860 42523 12.00 6.46 e
chrl2 85521645 85522644 238317 C130039016Rik  NM_001163502 12821 11.92 6.18 A
chr6 121160290 121161289 24110 Uspl8 NM_011909 35134 11.85 6.14 UV
chr8 126038246 126039245 72185 Dbnddl NM_001170976 610 11.85 6.14 A
chr2 60535977 60536976 16420 Itgb6 NM 001159564 24184 11.76 5.48 e
chrs 37347573 37348572 22393 Wil NM 011716 32149 11.70 6.28 A
chrl7 15944000 15944999 68799 Rgmb NM_178615 19051 11.67 5.83 e
chr2 155781730 155782729 56046 Uqee NM_018888 26184 11.53 5.56 A
chrl 136217176 136218175 68507 Ppfiad NM_001144855 11830 11.50 5.54 e
chrl0 127647830 127648829 66701 Spryd4 NM_025716 521 11.50 5.54 A
chrl5 58835383 58836382 211401 Mitss1 NM_144800 36270 11.50 5.54 e
chrl7 35688501 35689500 386463 Cdsn NM 001008424  -72 11.50 5.54 A
chrl7 48576713 48577712 11811 Apobec2 NM_009694 -5160 11.50 5.54 e
chrl9 34326477 34327476 11475 Acta2 NM_007392 2850 11.50 5.54 A
chr8 75107078 75108077 74166 Tmem38a NM_144534 11577 11.50 5.54 e
chrl8 23197404 23198403 319211 Nol4 NM_001161483  -740 11.48 4.59 e
chrl5 7034700 7035699 16880 Lifr NM 001113386  -44372 11.38 5.12 e
chr7 28345037 28346036 11652 Akt2 NM 001110208  -31042 11.31 5.64 A
chrl 195164209 195165208 16780 Lamb3 NM_001277928 36273 11.11 4.12 e
chrl 137946578 137947577 12292 Cacnals NM_001081023  -2400 1111 5.73 A
chrl 182864752 182865751 208795 Tmem63a NM_144794 -7397 11.00 6.10 O
chrll 78868472 78869471 16706 Ksrl AK137532 4367 11.00 6.10 A
chrl3 100271818 100272817 17755 Mtaplb NM_008634 14240 11.00 6.10 e
chrl3 46513184 46514183 666794 Rbm24 NM_001081425 16 11.00 6.10 e
chrl3 46523969 46524968 666794 Rbm24 NM 001081425 10801 11.00 6.10 O
chr2 158142452 158143451 16803 Lbp NM_008489 10724 11.00 6.10 IVIFR
chr2 168537879 168538878 11981 Atpoa NM 015731 21366 11.00 6.10 O
chr5 32485180 32486179 665270 Plbl NM_030072 -49401 11.00 6.10 A
chr7 147126036 147127035 76484 Kndcl AK169316 17086 11.00 6.10 e
chr7 82599785 82600784 75547 Akap13 NM_029332 -135 11.00 6.10 A
chr9 50530062 50531061 12955 Cryab NM_001289782  -28868 11.00 6.10 A
chr9 65245714 65246713 70784 RaslI2 NM 001033158  -81 11.00 6.10 U
chrl6 57754893 57755892 12837 Col8al NM_007739 -543 10.89 5.82 A
chrl7 26616183 26617182 19252 Duspl NM_013642 28735 10.89 5.82 A
chrl7 36160934 36161933 100529082 Gml1127 NM_001199967 33883 10.89 5.82 A
chrd 9570348 9571347 65973 Asph NM 001177854 17 10.89 5.82 e
chr9 65228520 65229519 70784 RaslI2 NM_001033158  -17275 10.89 5.82 A
chrll 11736514 11737513 13195 Dde AK050963 -14090 10.75 5.96 U
chrll 80321979 80322978 12569 Cdk5rl NM_009871 31931 10.75 5.96 A
chril 80303049 80304048 12569 Cdksrl NM_009871 13001 10.73 442 U
chrll 60851366 60852365 16515 Kenj12 NM_001267593 15801 10.62 5.8 A
chrl2 87046456 87047455 217721 Mfsd7c NM_145447 -40533 10.62 5.28 U
chrl9 60949983 60950982 14773 Grk5 NM_018869 -15169 10.61 4.63 o
chrs 114806292 114807291 231646 Myolh BC144870 32 10.61 4.63 FET
chr9 43092088 43093087 102644 Oaf NM_178644 -44689 10.61 4.63 o
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chrl 195172838 195173837 16780 Lamb3 NM_001277928 44902 10.56 4.90 +++ +++
chrlS 73004335 73005334 239528 Eif2c2 NM_153178 10543 10.56 4.90 o
chrd 11618631 11619630 14579 Gem NM_010276 -12463 10.35 5.73 U
chr6 30630088 30631087 109697 Cpal NM_025350 41368 1035 573 A
chrll 104485736 104486735 17896 Myl4 NM_010858 47519 10.32 4.95 U
chr3 122088174 122989173 118449 Synpo2 NM_080451 -49607 10.19 5.43 A
chrl2 33614391 33615390 19027 Sypl NM_013635 23919 10.02 574 U
chrl4 61730987 61731986 50720 Sacs NM_172809 25807 10.02 5.74 o
chrl6 90407891 90408890 26559 Hunk NM_015755 21750 10.02 5.74 U
chr2 155728732 155729731 56046 Uqee NM_018888 26815 10.02 5.74 A
chr2 31950982 31951981 227721 Ppapdc3 NM_145521 312 10.02 5.74 U
chr6 71624474 71625473 52250 Reepl NM_178608 -32880 10.02 5.74 A
chr7 19825932 19826931 20167 Rtn2 NM_013648 41584 10.02 574 U
chr9 43071925 43072924 102644 Oaf NM_178644 24526 10.02 5.74 VRIS
chrl 93346852 93347851 55927 Hes6 AK146192 -37553 9.95 5.50 e
chr6 29622562 29623561 232670 Tspan33 NM_001301407 21152 9.95 5.50 A
chr7 52898483 52899482 74490 Mamstr AK036109 1836 9.95 5.50 e
chrd 132750149 132751148 53608 Map3k6 NM_016693 -46084 9.85 5.24 A
chrll 107237161 107238160 71795 Pitpnel AK003844 -38710 9.76 5.01 e
chrll 11724145 11725144 13195 Ddc AK050963 -1721 9.76 5.01 FEET
chré 112223261 112224260 30937 Lmedl NM_144799 10 9.75 4.68 e
chrl3 32870447 32871446 238564 Mylk4 NM_001166030 2702 9.67 5.54 A
chr7 29792307 29793306 20190 Ryrl AK042482 38896 9.54 5.07 e
chrll 101782434 101783433 17285 Meox]1 NM_010791 27266 9.41 5.39 FEET
chrl7 35188205 35189204 17687 Msh5 NM 001146215  -5037 9.10 424 e
chrll 101719737 101720736 17285 Meoxl NM_010791 35432 9.06 5.38 A
chrd 41492690 41493689 329828 Al464131 NM_001085515  -43081 9.06 5.38 e
chr7 107157892 107158891 69121 ChrdI2 NM_001291320  -36 9.06 538 A
chr9 62013716 62014715 93683 Glee NM_033320 -43800 9.06 5.38 e
chrl3 55037183 55038182 107448 Uncsa NM_153131 -13110 9.04 5.17 A
chrl4 34091174 34092173 239027 Arhgap22 AKO052541 27630 9.04 5.17 e
chrS 64587791 64588790 57915 Theldl NM 001289514 -33305 9.04 5.17 A
chr7 135136668 135137667 233908 Fus AKO086587 21868 9.04 5.17 O
chrl0 80275856 80276855 237403 Lingo3 NM 001013758 30429 8.97 446 A
chrll 11755422 11756421 13195 Dde AKO050963 -32998 8.97 4.46 e
chrll 80311919 80312918 12569 Cdksrl NM_009871 21871 8.97 4.46 A
chrl5 57558414 57559413 387609 Zhx2 NM_199449 32693 8.97 4.46 e
chrs 35251233 35252232 403174 A930005104Rik  NM_207277 -6831 8.97 446 A
chrll 5937022 5938021 12323 Camk2b NM_001174054 28230 8.93 475 e
chrll 66888142 66889141 17883 Myh3 AY963798 -3160 8.93 475 A
chrl5 63862451 63863450 223601 Fam49b NM_ 144846 29060 8.93 475 e
chrl3 100298147 100299146 17755 Mitap1b NM_008634 -12090 8.59 391 A
chrl3 100241778 100242777 17755 Mtaplb NM_008634 27856 8.43 4.82 e
chrl6 17735978 17736977 224023 Klhi22 NM_145479 23236 8.40 4.99 A
chrl5 66717297 66718296 22402 Wispl NM_018865 5158 8.38 4.05 e
chr6 54655048 54656047 68235 Mturn NM 001289741 23931 8.38 4.05 A
chrl 88001115 88002114 15559 Htr2b NM 008311 6077 8.15 485 O
chr6 28811976 28812975 192198 Lirc4 NM_138682 -30729 8.15 485 A
chrll 114751308 114752307 70355 Gprese NM_147217 38465 8.13 5.02 e
chrl4 21469804 21470803 59011 Myozl NM_021508 5459 8.13 5.02 e
chr3 67296687 67297686 109222 Rarres] NM 001164763 22259 8.13 5.02 A
chré 97202520 97203519 320502 Lmod3 NM 001081157  -246 8.13 5.02 e
chr9 50560977 50561976 12955 Cryab NM_009964 353 8.13 5.02 A
chrl5 58023548 58924547 211401 Miss] NM_144800 -10467 8.11 4.48 U
chr6 112195279 112196278 30937 Lmedl NM_144799 27973 7.94 491 A
chr8 88024646 88025645 108682 Gpt2 NM_173866 8631 7.85 3.43 U
chr7 90043801 90044800 108797 Mex3b NM_175366 28459 7.62 472 A
chrll 101754657 101755656 17285 Meox| NM_010791 512 7.47 4.01 +++ +H+
chrl3 55670680 55671679 27261 Dok3 AK154750 -41263 747 4.01 A
chrd 108034889 108035888 67305 Gpx7 NM_024198 43930 747 4.01 U
chr9 40128131 40129130 235283 Gramdlb NM_172768 25245 747 4.01 A
chr3 105628165 105629164 11542 Adora3 NM_027025 45111 7.32 422 U
chr3 95110800 95111799 229589 Prune NM_173347 25302 7.32 422 P ———
chrd 108078907 108079906 67305 Gpx7 NM_024198 -89 731 437 FIFIFR
chrl 195127771 195128770 16780 Lamb3 NM_008484 84 7.29 453 P ———
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chr3 107063368 107064367 229699 Slc16a4 NM_146136 -30342 7.29 4.53 +++ +++
chrll 102353531 102354530 217219 Faml171a2 NM_ 199200 -45054 7.24 4.67 +++ ++
chr3 96854750 96855749 14613 Gja5 NM_008121 18912 7.24 4.67 +++ +++
chr9 112109912 112110911 74100 Arpp21 NM 001177617 9354 7.24 4.67 +++ +++
chrl 195142906 195143905 16780 Lamb3 NM_001277928 14970 6.56 3.96 +++ +++
chr6 71673272 71674271 52250 Reepl NM_ 178608 15919 6.46 4.20 +++ +++
chrl7 26626719 26627718 19252 Duspl NM_013642 18199 6.37 431 +++ +++
chr2 113668658 113669657 20394 Scg5 NM_009162 91 6.37 4.31 +++ ++
chr7 125278403 125279402 267019 Rpsl5a NM_170669 -19242 6.37 4.31 +++ +++
chrl 155593579 155594578 19734 Rgsl6 NM 011267 6597 5.74 3.04 +++ +++
chrl5 10881711 10882710 81799 Clqtnf3 NM_001204134 100 5.72 3.40 +++ +++
chr2 60555195 60556194 16420 Itgb6 NM 001159564 4966 5.66 3.88 +++ +++
chr2 4871735 4872734 68527 Ucma NM_026754 -24933 5.54 395 +++ +++
chr9 20446678 20447677 23988 Pinl NM_023371 -9396 522 2.65 ERRE +H+
chr3 137614631 137615630 26377 Dappl NM_011932 29383 5.12 3.43 +++ +++
chrll 11756577 11757576 13195 Ddc NM_016672 33335 5.07 3.08 +++ +++
chrl7 25667159 25668158 20681 Sox8 NM_011447 39973 4.28 2.72 +++ +++
chrl 158860979 158861978 78255 Ralgps2 NM_023884 7471 3.80 2.90 ERRE +H+
chrl5 98593177 98594176 11842 Arf3 NM_007478 -128 249.69 50.69 +++ +
chr6 124695105 124696104 15170 Ptpn6 NM_001077705  -6878 124.84 34.09 ERRE +
chr8 97361724 97362723 20295 Cell7 NM_011332 27872 122.43 27.70 +++ +
chrl4 73924231 73925230 214254 Nudtl5 NM_172527 23319 111.83 29.42 +++ +
chrl3 101262076 101263075 17940 Naip5 BC047215 -39757 70.07 18.46 +++ +
chrll 69208834 69209833 216848 Chd3 NM_146019 -26406 60.87 18.43 ERRE +
chr6 101327591 101328590 55983 Pdzrn3 NM_018884 -200 58.87 19.12 +++ +
chrl2 31268836 31269835 211986 Tmeml8 NM_172049 29 57.52 16.37 +++ +
chr8 108673732 108674731 330836 Slc7a6 NM_178798 -18543 55.56 18.66 +++ +
chrl2 3235317 3236316 74173 1700012B15Rik NR_015551 27 55.03 15.56 +++ +
chrll 69230630 69231629 216848 Chd3 NM_ 146019 -48202 54.02 16.58 +++ +
chrl2 4923634 4924633 217379 Ubxn2a NM_ 145441 -9808 51.20 17.58 +++ +
chrll 70375860 70376859 18806 Pld2 NM_001302475 22587 47.23 15.08 +++ +
chr2 48804452 48805451 109241 Mbd5 NM_029924 -76 47.23 15.08 +++ +
chrs 105844072 105845071 433926 Lrrc8b NM_001033550  -222 44.09 15.79 +++ +
chrs 124561788 124562787 56325 Abcb9 NM_019875 -16481 44.09 15.79 +++ +
chr8 49075550 49076549 52357 Wwe2 NM_133791 -145 43.31 15.36 +++ +
chr6 34730081 34731080 76223 Agbl3 NM_178630 150 42.60 14.59 - +
chr8 97380881 97381880 20295 Cell7 NM_011332 47029 42.35 11.81 +++ +
chr2 156688082 156689081 228839 Tgif2 AK157623 22770 41.32 15.07 +++ +
chr9 107514662 107515661 20347 Sema3b NM_009153 -3590 39.35 13.27 +++ +
chr10 40068370 40069369 11702 Amd2 NM_007444 -46878 37.47 13.74 - +
chrll 4998994 4999993 78926 Gas2l1 NM_001190408  -34164 36.75 13.72 +++ +
chrll 70353040 70354039 18806 Pld2 NM_008876 -126 35.90 13.64 +++ +
chr9 66766818 66767817 235442 Rab8b NM_173413 195 35.90 13.64 +++ +
chr8 112132076 112133075 64340 Dhx38 AK172917 -43075 34.80 11.34 +++ +
chrll 115699900 115700899 217325 Ligl2 NM_ 145438 15029 34.68 12.61 +++ +
chrll 120519894 120520893 77583 Notum NM_175263 -1036 33.25 12.92 - +
chrl7 36407809 36408808 79263 Trim39 NM_178281 70 32.99 12.77 +++ +
chr17 3331382 3332381 24001 Tiam2 NM_001122998 5310 31.39 11.56 +++ +
chr6 42214680 42215679 12366 Casp2 NM_007610 143 29.18 10.43 +++ +
chrl6 21204175 21205174 13845 Ephb3 NM_010143 -193 28.88 11.57 = +
chrll 69179600 69180599 216848 Chd3 NM_146019 2829 28.70 10.49 +++ +
chrll 120494308 120495307 77583 Notum NM_175263 24551 28.54 11.38 +++ +
chr2 118213890 118214889 381413 Gprl76 NM_201367 -15235 28.11 11.48 +++ +
chrll 69178208 69179207 216848 Chd3 NM_146019 4221 27.82 9.76 +++ +
chr4 80557465 80558464 52829 D4Bwg0951e NM_026821 1376 27.38 9.82 +++ +
chrll 115675475 115676474 217325 Ligl2 NM_ 145438 -9397 27.29 10.70 ++ +
chrl7 36388888 36389887 79263 Trim39 NM_178281 16624 26.85 11.13 +++ +
chrll 69224226 69225225 216848 Chd3 NM_146019 -41798 26.70 9.22 +++ +
chrll 69181799 69182798 216848 Chd3 NM_146019 630 25.61 10.77 +++ +
chrll 98926986 98927985 21973 Top2a NM_011623 -41983 24.85 10.02 +++ +
chrl 178743787 178744786 545389 Cepl70 NM_001099637  -7032 24.49 8.97 +++ +
chrl0 14264766 14265765 215798 Gprl26 NM_001002268  -424 24.39 10.41 +++ +
chrs 114501830 114502829 68666 Svop NM_ 026805 39060 24.39 10.41 +++ +
chr7 152100524 152101523 12443 Cendl NM_007631 24807 24.39 10.41 +++ +
chr9 107528709 107529708 20347 Sema3b NM_009153 -17637 24.09 9.32 +++ +
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chrl5 98637914 98638913 11842 Arf3 NM_007478 -44865 23.68 9.70 +++ +
chr9 107521524 107522523 20347 Sema3b NM_009153 -10452 23.68 9.70 +++ +
chrll 69170836 69171835 216848 Chd3 BC030435 -9224 23.40 8.70 +++ +
chr9 121799376 121800375 59289 Ackr2 NM 001276719  -7597 23.18 10.05 +++ +
chr4 47069730 47070729 230145 Galnt12 NM_172693 -34595 22.76 9.81 +++ +
chr9 123168561 123169560 72309 Tmeml58 NM_ 001002267 847 22.33 8.44 +++ +
chr2 35904234 35905233 75495 Morn5 NM_029309 -259 21.93 9.06 +++ +
chr2 31114070 31115069 14299 Nesl NM 019681 13128 20.80 9.33 +++ +
chrl5 96560028 96561027 67760 Slc38a2 BC027259 -30399 20.34 7.73 +++ +
chrll 120508448 120509447 77583 Notum NM_ 175263 10411 19.64 8.97 +++ +
chr12 4913737 4914736 217379 Ubxn2a NM_ 145441 90 19.64 8.97 +++ +
chrs 139884967 139885966 76854 Gpr30 NM 029771 -13666 19.64 8.97 +++ +
chrl6 17275914 17276913 224019 Tmeml9lc NM_177473 22 19.14 8.41 +++ +
chr4 107475340 107476339 16975 Lrp8 NM_001080926 977 17.54 7.81 ERRE +
chr2 118198130 118199129 381413 Gprl76 NM_201367 526 17.03 7.54 +++ +
chrs 139874080 139875079 76854 Gpr30 NM_029771 -24553 17.02 8.06 +++ +
chrl0 40021820 40022819 11702 Amd2 NM_007444 -328 16.67 6.46 +++ +
chrll 115674904 115675903 217325 Ligl2 NM_ 145438 -9968 16.67 6.46 +++ +
chrll 4915395 4916394 78926 Gas2l1l NM_030228 49203 16.55 7.28 +++ +
chrl4 69884803 69885802 67712 Slc25a37 AK046008 17858 16.25 7.90 +++ +
chrs 139856115 139857114 76854 Gpr30 NM_029771 -42518 15.90 7.44 +++ +
chr9 36604233 36605232 235180 Fezl NM_183171 -35536 15.52 5.78 +++ +
chr4 56863277 56864276 230233 Ikbkap NM_026079 -48574 15.16 7.54 +++ +
chr9 34750221 34751220 67703 Kirrel3 AK122566 31353 15.16 7.54 ERRE +
chr2 71432194 71433193 13392 DIx2 NM_010054 -47883 12.00 6.46 +++ +
chrll 120508758 120509757 77583 Notum NM_175263 10101 11.85 6.14 ERRE +
chr2 3600275 3601274 66540 Fam107b NM_025626 -29955 11.50 5.54 +++ +
chr6 108785548 108786547 192193 Edeml NM_138677 7414 11.50 5.54 ERRE +
chrl7 3442374 3443373 24001 Tiam2 NM_011878 -39441 10.62 5.28 +++ +
chr6 108786050 108787049 192193 Edeml NM_138677 7916 9.98 5.51 ERRE +
chrl0 18150351 18151350 215819 Nhsll1 NM_173390 23371 9.76 5.01 +++ +
chrl 72871002 72872001 16008 Igfbp2 NM_008342 426 9.75 4.68 +++ +
chrs 137718518 137719517 22051 Trip6 NM_011639 36452 9.30 5.13 +++ +
chr2 25174255 25175254 227620 Uaplll AK131159 46392 9.06 5.19 +++ +
chrll 4916247 4917246 78926 Gas2l1 NM_030228 48351 8.21 4.23 +++ +
chr4 80510168 80511167 52829 D4Bwg0951e NM_026821 -45922 8.11 4.48 - +
chr6 86721119 86722118 23885 Gmcll NM_011818 -38247 7.74 4.79 +++ +
chrl 40339770 40340769 16177 Ilirl NM_001123382 16840 7.32 4.22 - +
chr9 110634926 110635925 19228 Pthlr NM_001083936 9689 6.99 3.66 +++ +
chrs 89358400 89359399 54403 Slc4ad NM_018760 42616 4.44 3.17 - +
chr13 63916044 63917043 76251 0610007P08Rik NM_001013608 -84 221.35 50.86 + +++
chr9 71980445 71981444 21406 Tef12 NM_011544 -21319 216.93 51.80 + +++
chr4 151412914 151413913 74035 Nol9 NM_028727 =22 199.06 48.81 + +++
chrll 84683859 84684858 70325 Pigw NM_027388 9322 154.84 40.19 + -+
chr4 132478248 132479247 230789 Fam76a NM_ 145553 -282 146.16 32.97 + +++
chrl0 8238295 8239294 338362 Ust NM_177387 -172 138.40 30.33 + +++
chrl5 38447579 38448578 54375 Azinl NM_018745 943 131.87 23.91 + +++
chr3 105489911 105490910 109050 6530418L21Rik NM_175398 -17106 131.85 33.30 + +++
chr6 40420865 40421864 243780 E330009J07Rik NM_175528 -35233 128.09 29.87 + +++
chr6 83004091 83005090 16950 LoxI3 NM_013586 20374 123.12 33.73 + +++
chr3 94778247 94779246 20341 Selenbpl NM_009150 41743 118.43 30.71 + +++
chr2 30296927 30297926 12908 Crat NM_007760 -26136 109.94 25.59 + +++
chr3 144382967 144383966 54673 Sh3glbl NM_001282037  -168 100.07 28.50 + +++
chrl0 126949582 126950581 237611 Stac3 NM_177707 11310 99.46 28.71 + +++
chr9 49606616 49607615 17967 Ncaml NM_001081445 59 98.23 25.05 + +++
chr2 26758041 26759040 20933 Med22 NM_001033908 7622 89.35 24.89 + +++
chrl9 4125344 4126343 58988 Rps6kb2 NM_021485 37402 84.67 23.92 + +++
chrl0 126702878 126703877 16572 Kif5a NM_001039000  -2959 84.48 22.43 + +++
chrl3 46764265 46765264 97863 C78339 NM_001033192  -126 78.52 22.63 + +++
chrl 194955999 194956998 54139 Irf6 NM_016851 -22807 75.69 22.57 + +++
chrl6 14705481 14706480 20583 Snai2 NM_011415 30 74.07 21.72 + +++
chrll 101633449 101634448 18612 Etv4 NM_008815 11713 74.04 21.24 + +++
chrll 29273096 29274095 108686 Ccdc88a NM_176841 -179 73.48 15.81 + +++
chr6 113255996 113256995 18294 Oggl AK167456 -20474 71.99 18.20 + +++
chr9 95411857 95412856 67958 2610101IN10Rik NM_026476 59 69.46 20.69 + +++
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chr8 124473990 124474989 20539 Slc7as NM_011404 -42904 69.10 21.89 + +++
chrl5 85709172 85710171 29870 Gtsel NM_ 013882 19297 68.78 18.25 + +++
chrl7 75864482 75865481 240168 Rasgrp3 NM_207246 105 66.04 21.17 + +++
chrl6 23107070 23108069 13682 Eif4a2 NM 001123037 19 65.89 17.67 + +++
chrl5 99532051 99533050 11419 Accn2 NM_009597 9750 64.52 20.81 + +++
chrl5 76341880 76342879 30840 Fbx16 AKO040458 26785 63.58 15.59 + +++
chrl3 114408359 114409358 56534 Hspb3 NM_019960 45026 63.42 13.26 + +++
chrl 36613981 36614980 78321 Ankrd23 BC022973 -18278 62.72 16.23 + +++
chrl0 5958975 5959974 83397 Akap12 NM_031185 39299 62.44 18.39 + +++
chrl9 5444625 5445624 14283 Fosll NM_ 010235 -2573 60.41 16.62 + ++
chrl5 74539385 74540384 57277 Slurpl NM_020519 18572 59.75 15.95 + +++
chrl5 79963008 79964007 17309 Mgat3 NM_010795 -40643 59.60 17.79 + +++
chrl0 116457832 116458831 12461 Cet2 NM_007636 42539 59.21 18.43 + +++
chrl2 70472541 70473540 66244 Sdccagl NM_025441 -14888 59.16 19.28 + -+
chr4 63707916 63708915 21923 Tne NM_011607 -367 58.20 17.49 + +++
chrl5 27524409 27525408 11732 Ank NM_020332 23708 58.11 15.91 + +++
chr8 82162733 82163732 73945 Otud4 NM_001081164  -342 57.24 14.53 + +++
chr2 91803369 91804368 104418 Dgkz NM_138306 -149 56.35 17.78 + +++
chr12 33832031 33833030 320046 F730043M19Rik  AKO089514 -69 55.56 18.66 + +++
chr7 53608281 53609280 17927 Myodl NM_010866 -23063 55.56 18.66 + +++
chr8 122232774 122233773 67866 Widcl NM_023395 43010 55.56 18.66 + +++
chrl4 41768887 41769886 52588 Tspanl4 NM_145928 -7889 55.46 18.60 + +++
chrl5 74550997 74551996 57277 Slurpl NM_020519 6960 55.02 17.50 + +++
chrl5 61818754 61819753 17869 Myc NM_001177354 278 54.93 15.88 + +++
chr3 127540040 127541039 211550 Tifa NM_ 145133 46242 54.93 17.46 + +++
chrl4 60869837 60870836 71844 Nupll NM_170591 -122 54.76 18.22 + -+
chr12 60112557 60113556 20334 Sec23a NM_009147 -53 54.61 17.71 + +++
chrl0 79533653 79534652 20869 Stk11 NR_126043 -44395 54.60 14.03 + -+
chr3 28633270 28634269 208691 EifSa2 NM_177586 -46463 53.31 17.87 + +++
chr9 86360227 86361226 70348 Ube2cbp NM_027394 -2204 53.31 17.87 + -+
chrl0 79611854 79612853 20869 Stk11 NM_011492 33074 52.65 16.28 + +++
chrl0 81014013 81015012 114606 Tle6 NM_053254 45578 52.11 16.81 + +++
chrll 119128782 119129781 207592 Tbeldl6 NM_ 172443 -39469 52.11 16.81 + +++
chrl6 32877261 32878260 69823 Fyttd1 NM_001159349  -109 51.87 17.52 + -+
chrl4 32064095 32065094 21924 Tnncl NM_009393 43098 51.20 17.58 + +++
chr4 53452574 53453573 100434 Slc44al NM_001159633  -211 51.20 17.58 + +++
chr8 26830018 26831017 71910 Ppapdclb NM_ 028000 -2 51.20 17.58 + +++
chr9 71959110 71960109 21406 Tcfl2 NM_011544 17 51.20 17.58 + +++
chrl 95202019 95203018 269224 Pask NM_080850 36847 50.85 13.37 + +++
chrl3 101500406 101501405 26886 Cenph NM_021886 44949 50.72 16.49 + -+
chr9 121627651 121628650 18087 Nktr NM_010918 -148 50.61 16.84 + +++
chrl0 79623838 79624837 20869 Stk11 NM_011492 45058 50.21 15.44 + -+
chrl7 35977750 35978749 15937 ler3 NM_133662 19593 50.21 15.44 + +++
chr8 75877144 75878143 16795 Large NM_010687 -1189 50.21 15.44 + -+
chrl5 78869074 78870073 26912 Gcat NM_001161712 8271 50.00 16.52 + +++
chrl6 10366245 10367244 70426 Tekt5 NM_001099275 28797 49.94 16.90 + +++
chr12 81890970 81891969 217684 4933426M11Rik  NM_178682 -76 49.92 15.68 + +++
chrl0 79627415 79628414 20869 Stk11 NM_011492 48635 49.78 14.51 + -+
chrll 118226168 118227167 58251 BC100451 NM_021440 -22812 49.78 14.51 + +++
chrl5 57972256 57973255 76773 Wdyhvl NM_029734 -235 49.78 14.51 + -+
chrl0 128328505 128329504 19682 RdhS NM_ 134006 27349 49.76 17.23 + +++
chrl5 87454161 87455160 106014 Fam19a5 NM_134096 -999 49.76 17.23 + +++
chrl4 60883435 60884434 71844 Nupll NM_170591 -13720 49.61 13.14 + +++
chrll 94851772 94852771 20391 Sgca NM_009161 -14631 49.42 16.21 + +++
chrll 94789850 94790849 20391 Sgca NM_001136080 44443 49.33 16.16 + +++
chrl5 93105219 93106218 223827 Gxyltl NM_001033275  -204 48.89 15.54 + +++
chrl0 128346378 128347377 19682 RdhS NM_ 134006 9476 48.87 15.15 + +++
chrl0 27337066 27338065 16773 Lama2 AK042011 -818 47.95 15.84 + +++
chr3 137806015 137807014 17777 Mttp NM_001163457  -163 47.95 15.84 + +++
chr10 50312010 50313009 77987 Asce3 NM_198007 36 47.81 16.17 + +++
chr3 143867625 143868624 16911 Lmo4 NM_010723 95 47.61 16.47 + +++
chr4 144829033 144830032 21938 Tnfrsflb NM_011610 7241 47.56 11.76 + ++
chrl5 94419833 94420832 320709 Tmeml 17 AKO034024 -39283 47.54 14.86 + +++
chrl7 74694369 74695368 76890 Memol NM_133771 -666 47.16 12.70 + +++
chrl9 10067198 10068197 24115 Bestl NM_011913 8426 47.16 12.70 + +++
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chrl 180457646 180458645 269152 Kif26b NM_001161665  -1110 46.91 16.51 + +++
chrl7 12511228 12512227 26407 Map3k4 NM 011948 =202 46.91 16.51 + +++
chr2 143835726 143836725 81910 Rrbpl AF273691 774 46.91 16.51 + +++
chrll 94850683 94851682 20391 Sgca NM_009161 -13542 46.66 15.56 + +++
chr19 5487529 5488528 75555 1700020D05Rik NM_023781 15759 45.95 12.48 + +++
chrl5 103102944 103103943 12419 CbxS5 NM_ 001076789  -33197 45.54 13.21 + +++
chrll 74462485 74463484 74148 1300001101Rik NM_001081158  -12 45.50 16.15 + +++
chrl7 32029325 32030324 17691 Sikl NM 010831 -37088 45.50 16.15 + +++
chr7 104099463 104100462 244141 Nars2 NM_153591 -74 45.50 16.15 + +++
chr9 35007030 35008029 117149 Tirap NM_054096 21 45.50 16.15 + ++
chrl0 127962289 127963288 216459 Myl6b NM_172259 -27048 45.22 15.19 + +++
chrl0 80637381 80638380 69564 Itgb1lbp3 NM_027120 26902 44,77 14.57 + +++
chrl7 24551028 24552027 13177 Dci NM_010023 -12100 44.64 13.45 + +++
chr8 74134475 74135474 26457 Slc27al NM_011977 30561 44.64 13.45 + -+
chrl 74432858 74433857 18173 Slcllal NM_013612 11582 44.09 15.79 + +++
chrs 88993461 88994460 52822 Rufy3 NM_027530 -104 44.09 15.79 + -+
chrll 88725531 88726530 11640 Akapl NM_001042541  -131 43.96 13.81 + +++
chrl 137595572 137596571 n/a Navl AK158038 -11390 43.87 14.87 + +++
chr13 43493220 43494219 68346 Sirt5 NM_178848 27633 43.87 14.87 + +++
chr4 151382419 151383418 110326 Taslrl NM_031867 29681 43.38 13.19 + +++
chrs 31251694 31252693 57742 Abhdl NR_003522 -245 43.38 13.19 + +++
chrl9 58528462 58529461 14585 Gfral NM_010279 123 43.13 14.87 + +++
chrl5 85641479 85642478 29870 Gtsel NM_001168672  -48158 42.97 15.17 + +++
chr8 97855714 97856713 17388 Mmpl5 NM_008609 -20023 42.76 9.07 + +++
chr4 151453726 151454725 74035 Nol9 NM_028727 40791 42.53 14.55 + +++
chrl9 6276184 6277183 240505 Cdc42bpg NM_001033342  -29773 42.35 11.81 + -+
chrl5 102109500 102110499 105988 Espll NM_001014976  -16724 41.80 13.10 + +++
chrl5 38400171 38401170 54375 Azinl NM_018745 48351 41.40 13.25 + -+
chrl4 32019441 32020440 21924 Tnncl NM_009393 -1557 41.32 15.07 + +++
chr3 58380402 58381401 69227 2810407C02Rik NM_001040396 323 41.32 15.07 + -+
chr4 151447428 151448427 74035 Nol9 NM_028727 34493 41.32 15.07 + +++
chrll 29593209 29594208 68585 Rtn4 NM_194051 -65 41.20 14.22 + =+
chrl0 80164512 80165511 71564 Izumo4 NM_027829 -426 41.17 11.58 + +++
chrl5 27395776 27396775 11732 Ank NM_020332 -156 41.17 11.58 + -+
chr6 106749651 106750650 58799 Crbn NM_175357 -83 41.17 11.58 + +++
chrs 67009654 67010653 11787 Apbb2 NM_001201414  -98 40.96 14.48 + -+
chrll 97627388 97628387 16796 Laspl NM_010688 -33098 40.00 11.36 + +++
chr12 110030735 110031734 214663 Slc25a29 NM_181328 42852 40.00 11.36 + +++
chrl7 71964988 71965987 68789 Trmt61b AK004173 -17387 39.95 14.71 + +++
chr19 46592727 46593726 93679 Trim8 NM_053100 17090 39.95 14.71 + -+
chr8 74119552 74120551 26457 Slc27al NM_011977 15638 39.95 14.71 + +++
chr3 151928308 151929307 68810 Nexn NM_199465 477 39.94 13.94 + -+
chrl 196802080 196803079 12490 Cd34 NM_133654 37566 39.87 13.90 + +++
chr6 34827681 34828680 78412 3110062M04Rik ~ NM_001135611 -116 39.87 13.90 + +++
chr2 80420927 80421926 50884 Nckapl NM_001290745  -88 39.35 13.27 + +++
chr2 91846849 91847848 26427 Creb311 NM_011957 16979 39.12 13.87 + +++
chrl5 79921141 79922140 20972 Syngrl NM_009303 -123 38.90 14.14 + +++
chr4 151444400 151445399 74035 Nol9 NM_028727 31465 38.88 12.68 + +++
chr4 48292125 48293124 76299 Erp44 NM_029572 -164 38.63 13.61 + +++
chrl5 76352239 76353238 30840 Fbxl6 AK040458 16426 38.59 14.35 + +++
chrs 135964506 135965505 215114 Hipl NM_ 146001 -30894 38.59 14.35 + +++
chr7 106591397 106592396 233552 Gdpd5 NM_201352 -5452 38.59 14.35 + +++
chr8 125374221 125375220 12555 Cdhl5 NM_007662 2448 38.59 14.35 + +++
chrl3 21622420 21623419 93681 Zfp192 NM_139141 61 38.56 13.58 + ++
chrl6 55973477 55974476 66391 2310061J03Rik NR_027965 754 38.56 13.58 + +++
chr19 10762859 10763858 58803 Pga5s NM_021453 -10798 38.56 13.58 + +++
chrl0 127935295 127936294 216459 Myl6b NM_172259 -54 38.29 13.81 + +++
chrl2 15823329 15824328 217410 Trib2 NM_ 144551 -238 38.29 13.81 + +++
chrl3 120197446 120198445 18115 Nnt AK168736 -1 37.68 10.92 + +++
chrl5 57907380 57908379 70472 Atad2 BC032211 22452 37.63 12.40 + +++
chr9 108468788 108469787 23918 Impdh2 NM_011830 6457 37.26 13.25 + +++
chr17 87361865 87362864 104215 Rhoq NM_ 145491 -86 37.24 14.00 + +++
chrl9 46575461 46576460 93679 Trim8 NM_053100 -177 37.24 14.00 + +++
chr4 128964040 128965039 68828 Sync NM_023485 -325 37.24 14.00 + +++
chr9 90057148 90058147 108153 Adamts7 BC076575 -168 37.24 14.00 + +++
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chrl5 103002608 103003607 12419 Cbx5 NM_001110216 42676 37.21 12.53 + +++
chr4 133842724 133843723 433766 Trim63 NM 001039048  -27811 37.20 11.87 + +++
chrl7 27702277 27703276 106672 Al413582 NM_001002895  -105 36.81 12.66 + +++
chrll 119804057 119805056 108100 Baiap2 NM_001037755 152 36.75 13.72 + +++
chrl 137584322 137585321 n/a Navl AK158038 -140 36.64 13.67 + +++
chr8 59966249 59967248 97165 Hmgb2 NM_008252 -23891 36.64 13.67 + +++
chr3 105516899 105517898 109050 6530418L21Rik NM_175398 9883 36.41 12.81 + +++
chrl 95238978 95239977 269224 Pask NM_080850 -113 35.99 11.61 + +++
chr5 33580245 33581244 100689 Spon2 NM_ 133903 -19858 35.96 12.93 + +++
chrll 116704462 116705461 67622 Mxra7 NM_026280 -15602 35.90 13.64 + +++
chr3 7366028 7367027 18767 Pkia NM_008862 -76 35.90 13.64 + +++
chr6 34267074 34268073 11677 Akrlb3 NM_009658 -85 35.90 13.64 + ++
chr7 53596608 53597607 17927 Myod1 NM_010866 -34736 35.90 13.64 + +++
chr18 35090965 35091964 15526 Hspa9 NM_010481 22541 35.86 13.24 + -+
chr6 42299030 42300029 13835 Ephal AKO017662 23738 35.81 11.22 + +++
chr4 117508719 117509718 14664 Slc6a9 NM_008135 1357 3532 13.32 + -+
chrll 101645865 101646864 18612 Etv4 AK158497 -203 35.17 9.64 + +++
chrll 116714480 116715479 67622 Mxra7 NM_026280 -25620 35.14 12.50 + +++
chrl8 9449866 9450865 67974 Cceny NM_026484 -218 35.14 12.50 + +++
chrl5 78858398 78859397 26912 Gcat NM_001161712  -2406 35.03 13.16 + +++
chr2 91852656 91853655 26427 Creb311 NM_011957 11172 34.87 11.38 + +++
chrl0 82161688 82162687 74782 Glt8d2 NM_029102 -8793 34.75 12.64 + -+
chrl 78533764 78534763 23874 Farsb NM_001278075  -48792 34.68 12.61 + +++
chr4 154998266 154999265 320541 Sle35¢2 NM_177186 22714 34.68 12.61 + -+
chrll 69360056 69361055 327954 Dnahc2 NM_001081330 2055 34.57 13.28 + +++
chr19 5490188 5491187 75555 1700020D05Rik NM_023781 13100 34.57 13.28 + -+
chr2 165817626 165818625 17979 Ncoa3 NM_008679 -11 34.57 13.28 + +++
chr4 132439923 132440922 230789 Fam76a NM_145553 38044 34.57 13.28 + -+
chrs 121834906 121835905 231713 Naa25 AKO052060 -12585 34.57 13.28 + +++
chr8 71707701 71708700 211134 Lzts1 NM_199364 -43349 34.57 13.28 + -+
chr9 86358013 86359012 70348 Ube2cbp NM_027394 11 34.57 13.28 + +++
chr9 90096036 90097035 108153 Adamts7 NM_001003911 27227 34.57 13.28 + -+
chrl 157080798 157081797  n/a BC034090 AKO078517 -1428 34.40 11.46 + +++
chr13 51943703 51944702 23882 Gadd45g NM_011817 2160 34.31 12.41 + -+
chr2 29724152 29725151 99151 Cercam NM_207298 -362 34.30 12.06 + +++
chr13 98010595 98011594 15212 Hexb NM_010422 -42783 34.28 12.75 + +++
chrl5 79663773 79664772 494448 Cbx6 NM_028763 491 34.28 12.75 + +++
chrl0 80568226 80569225 50492 Thopl NM_022653 35899 34.26 10.25 + -+
chrl0 128359738 128360737 19682 RdhS NM_ 134006 -3885 34.14 12.32 + +++
chrl 36619798 36620797 78321 Ankrd23 BC022973 -24095 34.09 9.45 + +++
chrll 115235127 115236126 237988 Cdr21 NM_001080929  -7603 33.95 11.55 + +++
chr10 128375228 128376227 19682 Rdh5 NM_ 134006 -19375 33.68 11.11 + -+
chrs 125955618 125956617 78894 Aacs NM_030210 -125 33.61 11.08 + +++
chr9 49604923 49605922 17967 Ncaml NM_001081445 1752 33.61 11.08 + -+
chrl5 79989473 79990472 17309 Mgat3 NM_010795 -14178 33.41 12.28 + +++
chr3 14578263 14579262 13559 E2f5 NM_007892 93 33.41 12.28 + =+
chrll 118946662 118947661 30951 Cbx8 NM_013926 -44935 33.25 12.92 + +++
chrl7 35966336 35967335 15937 Ter3 NM_133662 8179 33.25 12.92 + -+
chr2 35960359 35961358 16874 Lhx6 NM_008500 70 33.25 12.92 + +++
chr4 135730302 135731301 242705 E2f2 NM_177733 2494 33.25 12.92 + -+
chr8 46970198 46971197 53318 Pdlim3 NM_016798 -141 33.25 12.92 + +++
chr9 123021759 123022758 21922 Clec3b NM_011606 -37805 33.25 12.92 + +++
chr8 86752450 86753449 67873 Mril NM_026423 28274 33.14 10.02 + +++
chrl7 27261749 27262748 271424 Ip6k3 NM_173027 42461 33.08 12.46 + +++
chrl9 5529014 5530013 75555 1700020D05Rik NM_023781 -25727 32.74 11.27 + +++
chr12 25393007 25394006 20135 Rrm2 NM_009104 389 32.63 11.87 + +++
chrl3 104968563 104969562 66975 2410002022Rik NM_025879 -517 3243 12.47 + +++
chr2 109757360 109758359 107515 Lgrd NM_172671 57 3243 10.81 + +++
chr4 149328695 149329694 74646 Spsbl NM_029035 -80 3243 10.81 + +++
chr8 86733976 86734975 67873 Mril NM_026423 46748 3243 8.05 + +++
chrll 118188504 118189503 58251 BC100451 NM_021440 14845 32.15 11.96 + +++
chr18 60779001 60780000 104027 Synpo NM_001109975 4459 32.15 11.96 + +++
chrl9 42109547 42110546 56642 Ankrd2 NM_020033 -481 32.15 11.96 + +++
chr9 119892453 119893452 22437 Xirpl NM_011724 39764 32.15 11.96 + +++
chr9 7763593 7764592 71929 Tmem123 AK202070 17 32.15 11.96 + +++
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chr4 135695828 135696827 242705 E2f2 NM_177733 -31981 32.03 9.80 + +++
chr3 58218121 58219120 72033 Tsc22d2 NM 001081229  -990 31.96 9.06 + +++
chr10 128132862 128133861 19344 Rab5b NM_177411 -38 31.95 12.56 + +++
chrl2 114175883 114176882 16450 Jag2 NM_010588 -8677 31.95 12.56 + +++
chr5 28397250 28398249 231070 Insigl NM_153526 -202 31.95 12.56 + +++
chr8 125375296 125376295 12555 Cdhl5 NM_007662 3523 31.95 12.56 + +++
chr9 58046923 58047922 26968 Islr NM_012043 -40395 31.95 12.56 + +++
chr4 154975385 154976384 320541 Slc35e2 NM 177186 -168 31.83 11.46 + +++
chr4 33118126 33119125 52187 AKO081204 AKO081204 10992 31.83 11.46 + +++
chrl 172585392 172586391 320078 Olfml2b NM_177068 11230 31.82 10.52 + +++
chr2 91787419 91788418 104418 Dgkz NM_001166597  -1376 31.45 7.90 + +++
chrll 121065374 121066373 67608 Narf NM_ 026272 -32676 31.33 10.58 + +++
chr2 92871774 92872773 100042784  Prdmll NM_001177536 14028 31.08 11.07 + +++
chrs 138186620 138187619 243300 6430598 A04Rik NM_175521 -4285 30.92 9.58 + +++
chrll 119852299 119853298 11302 Aatk AK147239 25674 30.90 11.64 + +++
chrll 74369237 74370236 380711 Raplgap2 NM_001015046 33924 30.90 11.64 + -+
chrl7 14302196 14303195 240025 Dact2 NM_172826 38143 30.90 11.64 + +++
chr8 107778113 107779112 277978 Exoc31 NM_177788 41386 30.90 11.64 + -+
chr9 25288647 25289646 67484 Eepdl NM_026189 -35 30.90 11.64 + +++
chr9 59598546 59599545 270163 Myo9a NM_173018 66 30.90 11.64 + +H+
chr12 110073646 110074645 214663 Slc25a29 NM_181328 -60 30.66 12.20 + +++
chr12 3349714 3350713 16570 Kif3c NM_008445 -14918 30.66 12.20 + -+
chr12 99975339 99976338 24000 Ptpn21 NM_001146199  -224 30.66 12.20 + +++
chrl7 24591803 24592802 67078 Pgp NM_025954 -15115 30.66 12.20 + -+
chr18 60755374 60756373 104027 Synpo AKO049810 4278 30.66 12.20 + +++
chrl9 46564806 46565805 93679 Trim8 NM_053100 -10832 30.66 12.20 + -+
chrl9 6305983 6306982 240505 Cdc42bpg NM_001033342 27 30.66 12.20 + +++
chr2 167057318 167058317 19223 Ptgis NM_008968 8220 30.66 12.20 + -+
chr3 143864921 143865920 16911 Lmo4 NM_001161769  -61 30.66 12.20 + +++
chr7 53605169 53606168 17927 Myodl NM_010866 -26175 30.66 12.20 + -+
chrll 74738860 74739859 103677 Smg6 NM_001002764  -14 30.63 11.83 + +++
chrl5 27525062 27526061 11732 Ank NM_020332 24361 30.36 10.71 + +++
chr13 81849419 81850418 67486 Polr3g NM_001081176 94 30.17 11.25 + +++
chr18 76255391 76256390 207259 Zbtb7c NM_ 145356 36780 30.17 11.25 + -+
chr9 90098903 90099902 108153 Adamts7 NM_001003911 30094 30.17 11.25 + +++
chr19 10087168 10088167 24115 Bestl NM_011913 -11545 30.14 11.92 + -+
chr6 51419992 51420991 53379 Hnrnpa2bl NM_016806 -599 30.13 11.56 + +++
chrll 69650869 69651868 11443 Chrnbl NM_009601 -41930 30.10 10.29 + +++
chrl5 61816483 61817482 17869 Myc NM_001177353 88 30.10 10.89 + +++
chr10 81037613 81038612 114606 Tle6 NM_053254 21978 29.88 10.78 + +++
chrl7 35958244 35959243 15937 ler3 NM_133662 87 29.87 8.68 + +++
chr13 51940608 51941607 23882 Gadd45g NM_011817 -936 29.83 9.36 + +H+
chr8 124425387 124426386 20539 Slc7as NM_011404 5700 29.83 9.36 + +++
chrl6 20611134 20612133 107522 Ece2 NM_177941 -40 29.73 11.35 + +H+
chrl 135837784 135838783 116847 Prelp NM_054077 -20306 29.67 10.37 + +++
chrl5 54943493 54944492 97998 Deptor NM_ 145470 -45 29.67 10.37 + +++
chrll 119051464 119052463 207592 Tbeldl6 NM_ 172443 37850 29.67 11.31 + +++
chr2 130921804 130922803 72630 Hspal2b NM_028306 -30844 29.67 11.31 + -+
chr7 20402459 20403458 57278 Bcam NM_020486 -47078 29.67 11.31 + +++
chrll 119794158 119795157 108100 Baiap2 NM_001037755  -9748 29.53 10.01 + -+
chr2 76207527 76208526 241489 Pdella NM_001081033  -31317 29.43 9.69 + +++
chrll 103173028 103174027 53859 Map3k14 NM_016896 -44813 29.41 10.85 + +++
chrs 36508282 36509281 76943 Psapll NM_175249 -37888 29.41 10.85 + +++
chrl 138579721 138580720 100503474  Gm16880 NR_037986 -12567 29.38 11.50 + +++
chrll 70050973 70051972 216867 Slcl6all AB041591 24062 29.38 11.84 + +++
chr12 110070203 110071202 214663 Slc25a29 NM_181328 3384 29.38 11.84 + +++
chr13 85328522 85329521 66671 Ccenh NM_023243 -60 29.38 11.84 + +++
chrl7 7408916 7409915 20112 Rps6ka2 NM_011299 34953 29.38 11.84 + +++
chrl9 25035651 25036650 76088 Dock8 AKO050543 -37868 29.38 11.84 + +++
chr4 117555418 117556417 14664 Slc6a9 NM_008135 48056 29.38 11.84 + +++
chr4 117918003 117919002 19268 Ptprf NM_011213 45500 29.38 11.84 + +++
chr6 113276413 113277412 18294 Oggl AK167456 -57 29.38 11.84 + +++
chr7 107613901 107614900 22228 Ucp2 NM_011671 -27453 29.38 11.84 + +++
chr9 51771133 51772132 14148 Fdx1 NM_007996 6 29.38 11.84 + +H+
chrl0 127926843 127927842 216459 Myl6b NM_172259 8399 28.96 10.02 + +++
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chr13 8869777 8870776 207615 Wdr37 NM_ 172445 12 28.96 10.02 + +++
chrl9 10028547 10029546 24115 Bestl NM 011913 47077 28.96 10.02 + ++
chr2 93302170 93303169 12521 Cds2 NM_001271430  -11 28.96 10.02 + +++
chr3 90068575 90069574 78284 Creb314 NM_030080 -21641 28.96 10.02 + +++
chr4 151460534 151461533 74035 Nol9 NM_028727 47599 28.96 10.02 + +++
chrl5 78812901 78813900 26912 Gcat NM 001161712 -47903 28.91 9.72 + +++
chrl7 47978890 47979889 17240 Mdfi NM_001109973  -7750 28.88 11.57 + +++
chr2 14976340 14977339 75869 ArlSb AY974590 -149 28.85 9.43 + +++
chrl7 29215469 29216468 12575 Cdknla NM_001111099  -11962 28.75 9.13 + +++
chr10 79723080 79724079 14431 Gamt NM_ 010255 134 28.50 11.02 + +++
chrl0 79722199 79723198 14431 Gamt NM_010255 1015 28.44 10.99 + +++
chrll 121098150 121099149 67608 Narf NM_ 026272 101 28.44 10.99 + +++
chr12 79326699 79327698 268566 Gphn NM_ 145965 -443 28.44 10.99 + +++
chrl9 42244601 42245600 277010 Marveldl NM_183195 23223 28.44 10.99 + +H+
chr6 131337985 131338984 56449 Csda NM_011733 -17 28.44 10.99 + +++
chr6 50405729 50406728 71720 Osbpl3 NM_001163645  -60 28.40 9.75 + +++
chr13 46714748 46715747 67252 Cap2 NM_026056 10313 28.22 10.55 + +++
chr4 42962678 42963677 56323 Dnajb5 NM_019874 -90 28.22 10.55 + +++
chr8 11634953 11635952 102334 Ankrd10 NM_001167967 302 28.22 10.55 + +++
chrl 179371645 179372644 30928 Zp238 NM_013915 -393 28.11 11.48 + +H+
chr12 45429584 45430583 319504 Nrcam AKO048567 213 28.11 11.48 + +++
chrl5 79634775 79635774 494448 Cbx6 NM_028763 29489 28.11 11.48 + -+
chrl7 27692909 27693908 15361 Hmgal NM_001166541  -110 28.11 11.48 + +++
chrl9 6046489 6047488 12333 Capnl NM_001110504  -31164 28.11 11.48 + -+
chr7 119459458 119460457 320878 Mical2 NM_001193305 416 28.11 11.48 + +++
chr3 105519030 105520029 109050 6530418L21Rik NM_175398 12014 28.04 11.45 + -+
chrll 69616983 69617982 11443 Chrnbl NM_009601 -8044 27.82 9.76 + +++
chr3 89197149 89198148 54124 Ckslb NM_016904 24565 27.82 9.76 + +++
chr6 30419166 30420165 72649 Tmem209 NM_178625 40041 27.82 9.76 + +++
chrl5 91402852 91403851 239606 Slc2al3 NM_001033633 341 27.80 9.47 + -+
chrll 68935251 68936250 11686 Alox12b NM_009659 -34823 27.75 10.62 + +++
chrl4 45838912 45839911 70713 Gprl37c NM_027518 21 27.68 8.91 + -+
chrl9 5939841 5940840 104252 Cdc42ep2 NM_026772 -15525 27.68 8.91 + +++
chr4 46662680 46663679 381605 Tbeld2 NM_ 198664 -109 27.68 8.91 + -+
chrl7 71947583 71948582 68789 Trmt61b AK004173 19 27.63 11.22 + +++
chr3 27081260 27082259 320024 Ncehl NM_178772 -166 27.63 11.22 + -+
chr12 60113892 60114891 20334 Sec23a NM_009147 -1388 27.53 10.20 + +++
chrl5 81957935 81958934 76457 Ccdc134 AK132115 84 27.53 10.20 + +++
chrl 153191298 153192297 117198 Ivnslabp NM_001039511 171 27.29 10.70 + +++
chr10 42892853 42893852 109205 Sobp NM_175407 984 27.29 10.70 + +++
chrll 62061897 62062896 11541 Adora2b NM_007413 -89 27.29 10.70 + +++
chrll 118917319 118918318 30951 Cbx8 NM_013926 -15592 27.23 10.67 + +++
chrll 74451096 74452095 74148 1300001101Rik NM_001081158  -11401 27.23 10.67 + +++
chr9 49345569 49346568 17967 Ncaml X59306 5179 27.23 10.67 + +++
chrl5 103045280 103046279 12419 Cbx5 NM_001110216 4 27.21 8.95 + +++
chrl2 99984617 99985616 24000 Ptpn21 NM_001146199  -9502 27.04 10.25 + -+
chrl 74378832 74379831 18173 Slcllal NM_013612 -42445 26.87 9.86 + +++
chrll 77978448 77979447 22032 Traf4 NM_009423 105 26.85 11.13 + -+
chrl7 27278592 27279591 271424 Ip6k3 NM_173027 25618 26.85 11.13 + +++
chr19 4876082 4877081 11474 Actn3 NM_013456 1303 26.85 11.13 + -+
chr2 127096070 127097069 99138 Stard7 NM_139308 606 26.85 11.13 + +++
chr2 30214370 30215369 12908 Crat NM_007760 47330 26.85 11.13 + +++
chr3 131005697 131006696 74442 Sgms2 NM_028943 41645 26.85 11.13 + +++
chr3 86027330 86028329 80877 Lrba NM_001077687  -326 26.85 11.13 + +++
chr9 121668787 121669786 72330 Kbtbd5 NM_028202 -17438 26.85 11.13 + +++
chr9 37383852 37384851 22619 Siae NM_011734 -37080 26.85 11.13 + +++
chrll 115280930 115281929 237988 Cdr21 NM_001080929 38201 26.83 10.78 + +++
chrl 55109006 55110005 81898 Sf3bl NM_031179 -25184 26.70 9.50 + +++
chr8 107994957 107995956 67971 Tppp3 NM_026481 -135 26.70 9.50 + +++
chr8 72519663 72520662 234366 Gatad2a NM_001113345 116 26.70 9.50 + +++
chrl5 78286160 78287159 71753 Tmprss6 EU190436 9114 26.70 9.22 + +++
chrl4 21365249 21366248 74843 Zmynd17 NM_029104 -49626 26.62 8.69 + ++
chrl9 42222515 42223514 277010 Marveldl NM_183195 1137 26.56 10.31 + +++
chr2 18313972 18314971 13418 Dnajcl NM_007869 -15 26.39 10.86 + +++
chrll 118198725 118199724 58251 BC100451 NM_021440 4624 26.24 9.55 + +++
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chrl 157071010 157072009  n/a BC034090 AKO078517 8361 26.03 10.34 + +++
chrl7 24606987 24607986 67078 Pgp NM_025954 70 26.03 10.34 + ++
chr17 45873155 45874154 n/a 1600014C23Rik AKO005450 -2862 26.03 10.34 + +++
chr2 56968707 56969706 18227 Nr4a2 BC144854 -1758 26.03 10.34 + +++
chr7 72017338 72018337 66647 Ndnl2 NM_023239 89 26.03 10.34 + +++
chr9 36953673 36954672 208076 Pknox2 NM_ 148950 727 26.03 10.34 + ++
chr12 40764119 40765118 11861 Arlda NM_001039515  -45 25.87 9.95 + +++
chr4 102791635 102792634 242584 Wdr78 NM_ 146254 -5231 25.87 9.95 + +++
chr2 152462066 152463065 266620 Defb36 NM_001037247 32504 25.65 9.26 + +++
chrl0 79861807 79862806 216166 PIk5 NM_ 183152 43104 25.62 10.44 + +++
chrl 137487087 137488086 215690 Navl NM_173437 -5301 25.61 10.77 + +++
chrl0 79563328 79564327 20869 Stkl11 NR 126043 -14720 25.61 10.77 + +++
chrll 118183039 118184038 58251 BC100451 NM_021440 20310 25.61 10.77 + +++
chrll 118215501 118216500 58251 BC100451 NM_021440 -12145 25.61 10.77 + +++
chrl7 27257192 27258191 271424 Ip6k3 NM_173027 47018 25.61 10.77 + +++
chr2 160435403 160436402 21969 Topl AK166844 -35730 25.61 10.77 + -+
chr4 151451819 151452818 74035 Nol9 NM_028727 38884 25.61 10.77 + +++
chr7 56136121 56137120 108961 E2f8 NM_001013368  -210 25.61 10.77 + -+
chr13 51941434 51942433 23882 Gadd45g NM_011817 -110 25.60 8.97 + +++
chrl6 44140304 44141303 72117 Naa50 NM_028108 883 25.60 8.97 + +H+
chr2 167103869 167104868 19223 Ptgis NM_008968 -38332 25.59 9.23 + +++
chr2 179962047 179963046 16776 Lama5 NM_001081171 -1983 25.59 9.23 + +++
chrll 103020051 103021050 192231 Hexim1 NM_ 138753 42913 25.57 8.47 + +++
chr4 135720592 135721591 242705 E2f2 NM_177733 -7217 25.57 8.47 + -+
chrs 124889327 124890326 67956 Setd8 NM_030241 -112 25.07 8.98 + +++
chrl2 8647203 8648202 328059 Slc7als NM_177802 -41831 24.90 10.05 + +++
chrl 66862676 66863675 68691 1110028C15Rik NM_177645 860 24.85 10.02 + +++
chrl3 74944928 74945927 12380 Cast NM_009817 -59 24.85 10.02 + -+
chr19 47323334 47324333 18011 Neurlla NM_001163480 9025 24.85 10.02 + +++
chr2 25110503 25111502 97031 Tprn NM_175286 -7115 24.85 10.02 + +++
chr2 26865042 26866041 227659 Slc2a6 AK163445 17977 24.85 10.02 + +++
chr3 122432869 122433868 242202 Pde5a AKO031275 230 24.85 10.02 + +++
chr7 73437530 73438529 233328 Lrrk1 AKO081849 -27573 24.85 10.02 + +++
chr2 71710774 71711773 16403 Itga6 NM_008397 46495 24.81 7.71 + -+
chr8 87600597 87601596 212999 Tnpo2 NM_001122843 40031 24.81 7.71 + +++
chr13 21597872 21598871 93681 Ztp192 NM_139141 20519 24.72 9.65 + +++
chr9 58022389 58023388 26968 Islr NM_012043 -15861 24.72 9.65 + +++
chrll 102864232 102865231 68087 Dcakd NM_026551 -5870 24.69 9.94 + +++
chrll 118224024 118225023 58251 BC100451 NM_021440 -20668 24.53 8.24 + +++
chr7 57103005 57104004 71974 Prmt3 BC050775 19204 24.53 8.24 + -+
chrl5 38471927 38472926 54375 Azinl NM_018745 -23406 24.49 8.97 + +++
chrl7 24768976 24769975 65962 Slc9a3r2 NM_023449 12427 24.49 8.97 + +++
chr3 127598798 127599797 70617 5730508B09Rik BC144728 -57 24.49 8.97 + +++
chr7 74517268 74518267 17258 Mef2a AK153751 -24 24.49 8.97 + +++
chr9 62676132 62677131 14155 Femlb NM_010193 -17177 24.49 8.97 + +++
chrl0 79549272 79550271 20869 Stk11 NR_126043 -28776 24.42 10.10 + -+
chrl 137594705 137595704 n/a Navl AK158038 -10523 24.39 10.41 + +++
chrl 155488418 155489417 67792 Rgs8 NM_026380 -11249 24.39 10.41 + -+
chrll 69651625 69652624 11443 Chrnbl NM_009601 -42686 24.39 10.41 + +++
chrl7 27290183 27291182 271424 Ip6k3 NM_173027 14027 24.39 10.41 + +++
chr2 128524105 128525104 17289 Mertk NM_008587 -128 24.39 10.41 + +++
chr2 166712964 166713963 110750 Csell BC145393 -18132 24.39 10.41 + +++
chr6 30418533 30419532 72649 Tmem209 NM_178625 40674 24.39 10.41 + +++
chr8 126414873 126415872 11459 Actal NM_009606 3264 24.39 10.41 + +++
chr8 13199932 13200931 66790 Grtpl NM_025768 193 24.39 10.41 + +++
chrll 60541592 60542591 237781 Smer7 NM_001009927 193 23.95 10.16 + +++
chr6 90713694 90714693 232227 Igsecl NM 001134384 45924 23.83 7.52 + +++
chr12 33860448 33861447 320046 F730043M19Rik ~ AKO089514 -28486 23.81 10.08 + +++
chr9 20938377 20939376 18577 Pdeda NM_ 183408 -31281 23.73 10.04 + +++
chrl5 76368811 76369810 30840 Fbxl6 NM_013909 -135 23.73 9.72 + +++
chr8 74045238 74046237 26457 Slc27al NM_011977 -47088 23.73 9.72 + +++
chrl4 51550362 51551361 18950 Pnp NM_013632 -13116 23.68 9.70 + +++
chrl6 97547245 97548244 56175 Bace2 NM_019517 -30590 23.68 9.70 + +++
chrl7 14839444 14840443 21826 Thbs2 NM_011581 -8675 23.68 9.70 + +++
chrl8 23961953 23962952 212307 Mapre2 NM_153058 -18 23.68 9.70 + +++
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chr2 152452636 152453635 266620 Defb36 NM_001037247 23074 23.68 9.70 + +++
chr2 160446439 160447438 21969 Topl AK166844 -24694 23.68 9.70 + +++
chr3 128916494 128917493 18741 Pitx2 NM_001042502 140 23.68 9.70 + +++
chrs 98459741 98460740 71914 Antxr2 NM 133738 -260 23.68 9.70 + +++
chr10 120913050 120914049 192678 Rassf3 NM_138956 -244 23.58 9.35 + +++
chrl 74443625 74444624 18173 Slcllal NM 013612 22349 23.51 8.02 + +++
chrll 72974017 72975016 94045 P2rx5 NM_033321 486 23.51 8.02 + +++
chrll 35651508 35652507 104458 Rars NM_025936 -3978 23.40 8.70 + +++
chr12 113826375 113827374 11565 Adssll NM_007421 -31383 23.40 8.70 + +++
chr3 88489395 88490394 19769 Ritl AKO018785 -30881 23.40 8.70 + +++
chr6 90714476 90715475 232227 Igsecl NM_001134384 45142 23.24 9.77 + +++
chrl 157059407 157060406  n/a BC034090 AKO078517 19964 23.18 10.05 + +++
chrll 115964959 115965958 70450 Uncl3d BC046519 -26184 23.18 10.05 + +++
chrll 68901552 68902551 20877 Aurkb NM_011496 42908 23.18 10.05 + +++
chrl7 74737861 74738860 76890 Memol NM_133771 -44158 23.18 10.05 + +++
chr19 10979381 10980380 68539 Tmem109 NM_134142 -23648 23.18 10.05 + +++
chr19 40345232 40346231 54132 Pdliml NM_016861 375 23.18 10.05 + +++
chrl9 46558355 46559354 93679 Trim8 NM_053100 -17283 23.18 10.05 + +++
chrl9 5488847 5489846 75555 1700020D05Rik NM_023781 14441 23.18 10.05 + +++
chrl9 6321752 6322751 240505 Cdc42bpg NM_001033342 15796 23.18 10.05 + +++
chr2 3200708 3201707 18108 Nmt2 NM_001290370  -276 23.18 10.05 + +++
chr4 135733243 135734242 242705 E2f2 NM_177733 5435 23.18 10.05 + +++
chr4 33070180 33071179 52187 Rragd NM_027491 708 23.18 10.05 + +++
chr4 46614561 46615560 381605 Tbeld2 NM_198664 48011 23.18 10.05 + -+
chr6 113268673 113269672 18294 Oggl AK167456 -7197 23.18 10.05 + +++
chr6 42642421 42643420 232748 Faml15¢c NM_146174 -47881 23.18 10.05 + +++
chr6 72488272 72489271 12332 Capg NM_007599 -5661 23.18 10.05 + +++
chr8 72876402 72877401 14559 Gdfl NM_008107 23239 23.18 10.05 + -+
chr8 8689921 8690920 13642 Efnb2 NM_010111 -29648 23.07 9.37 + +++
chr3 142058212 142059211 56376 Pdlim5 NM_001190853 -52 22.95 8.24 + +++
chrl5 101212935 101213934 110310 Krt7 NM_033073 -29399 22.90 9.89 + +++
chrs 136091610 136092609 56221 Ccl24 NM_019577 -43197 22.86 7.33 + +++
chrl4 32007779 32008778 21924 Tnncl NM_009393 -13219 22.83 9.54 + +++
chrl 137571965 137572964 n/a Navl AK158038 12218 22.76 9.81 + +++
chrl0 79255658 79256657 73106 Prssl1 NM_001042710  -4371 22.57 9.40 + +++
chrll 118901743 118902742 30951 Cbx8 NM_013926 -16 22.57 9.40 + +++
chrll 98671011 98672010 268480 Rapgefll NM_001080925  -26588 22.57 9.40 + +++
chr18 76219740 76220739 207259 Zbtb7c NM_ 145356 1129 22.57 9.40 + +++
chrl9 42202968 42203967 277010 Marveldl NM_183195 -18411 22.57 9.40 + +++
chrl 137179885 137180884 93689 Lmod1 NM_053106 -41005 22.52 9.37 + +++
chrll 103002095 103003094 192231 Heximl NM_ 138753 24957 22.52 9.37 + +++
chrl7 74714984 74715983 76890 Memol NM_133771 -21281 22.52 9.37 + +++
chr6 115910819 115911818 67784 Plxnd1 NM_026376 33705 22.52 9.37 + +++
chr2 25127407 25128406 97031 Tprn NM_175286 9790 22.49 7.80 + +++
chr4 144809184 144810183 21938 Tnfrsflb NM_011610 27090 22.45 9.05 + +++
chr8 47555859 47556858 14081 Acsll NM_007981 -37 22.41 8.23 + -+
chr3 102906185 102907184 329727 Dennd2c NM_177857 -24794 22.39 8.74 + +++
chrl 137326351 137327350 215690 Navl AK147844 34485 22.33 8.44 + -+
chrll 62094378 62095377 11541 Adora2b NM_007413 32393 22.33 8.44 + +++
chrl4 26614716 26615715 11744 Anxall NM_013469 -46425 22.33 8.44 + +++
chrl9 10969218 10970217 68539 Tmem109 NM_134142 -13485 22.33 8.44 + +++
chr5 31262160 31263159 57742 Abhdl NR_003522 10222 22.33 8.44 + +++
chrl5 38403154 38404153 54375 Azinl NM_018745 45368 22.27 8.95 + +++
chr10 126817695 126818694 14632 Glil AK157048 -39253 22.07 9.43 + +++
chrl 157062292 157063291  n/a BC034090 AKO078517 17079 21.98 9.69 + +++
chrl0 80655674 80656673 69564 Itgblbp3 NM_027120 8609 21.98 9.69 + +++
chrll 94819429 94820428 20391 Sgca NM_001136080 14864 21.98 9.69 + +++
chrl4 73725087 73726086 19645 Rb1 NM_009029 12 21.98 9.69 + +++
chr3 129672451 129673450 66815 Ccdc109b NM_025779 174 21.98 9.69 + +++
chr3 89233752 89234751 54124 Ckslb NM_016904 -12039 21.98 9.69 + +++
chr7 37493281 37494280 243931 Tshz3 NM_172298 10645 21.98 9.69 + +++
chr7 37494058 37495057 243931 Tshz3 NM_172298 11422 21.98 9.69 + +++
chrll 96882626 96883625 83395 Sp6 NM_031183 3071 21.93 9.06 + +++
chrl7 50647906 50648905 224860 Plcl2 NM_013880 -466 21.93 9.06 + +++
chrl9 4916649 4917648 11474 Actn3 NM_013456 -39265 21.93 9.06 + +++
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chr2 157971687 157972686 21817 Tgm2 NM_009373 -59 21.90 7.13 + +++
chrl3 33096102 33097101 20708 Serpinb6b NM 011454 39221 21.86 8.74 + +++
chrl 137566666 137567665 n/a Navl AK158038 17517 21.65 9.50 + +++
chrl9 40686311 40687310 67590 Tectn3 NM_026260 -106 21.58 9.46 + +++
chr5 92566569 92567568 56041 Usol NM_019490 106 21.58 9.46 + +++
chr8 47002347 47003346 53318 Pdlim3 NM 016798 32009 21.58 9.46 + +++
chrl 74437655 74438654 18173 Slcllal NM_013612 16379 21.49 7.57 + +++
chrl0 42708135 42709134 268297 Scml4 NM_ 172938 48949 21.49 7.57 + +++
chr4 144836272 144837271 21938 Tnfrsflb NM_011610 2 21.49 7.57 + +++
chr6 97128685 97129684 101351 A130022J15Rik NM 175313 -30308 21.49 7.57 + +++
chr9 75257295 75258294 50772 Mapk6 NM_015806 27 21.49 7.57 + +++
chr8 13213533 13214532 66790 Grtpl NM_025768 -13409 21.42 9.08 + +++
chrl0 79688665 79689664 14431 Gamt NM_010255 34549 21.38 9.05 + +++
chrl5 94458893 94459892 320709 Tmeml17 AKO034024 -223 21.38 9.05 + +++
chrl6 32643548 32644547 22042 Tfrc NM_011638 19521 21.38 9.05 + +++
chr2 128700940 128701939 70370 Fbln7 NM_024237 11773 21.38 9.05 + +++
chr3 105507739 105508738 109050 6530418L21Rik NM_175398 723 21.38 9.05 + +++
chr4 128963249 128964248 68828 Sync NM_023485 -1116 21.38 9.05 + +++
chrl 172574214 172575213 320078 Olfml2b NM_177068 52 21.34 8.74 + +++
chrl0 80655068 80656067 69564 Itgblbp3 NM_027120 9215 21.34 8.74 + -+
chr4 122693444 122694443 16918 Mycll NM_008506 20603 21.34 8.74 + +++
chrl6 36071266 36072265 69544 Wdr5Sb NM_027113 30491 21.27 8.18 + -+
chrl7 14339836 14340835 240025 Dact2 NM_172826 503 21.27 8.18 + +++
chr2 49597081 49598080 71897 Lypd6b NM_027990 -45625 21.27 8.18 + -+
chr4 129952057 129953056 230779 Serinc2 NM_001253386  -93 21.27 8.18 + +++
chrl 36620618 36621617 78321 Ankrd23 BC022973 -24915 20.95 6.94 + +++
chr8 25560700 25561699 69068 1810011010Rik NM_026931 -11782 20.92 9.09 + +++
chrl5 79968639 79969638 17309 Mgat3 NM_010795 -35012 20.82 7.96 + +++
chrl 89504039 89505038 23956 Neu2 NM_015750 13415 20.81 8.75 + +++
chrl 137460055 137461054 215690 Navl NM_173437 21378 20.80 9.33 + +++
chr13 54189393 54190392 14057 Sfxnl NM_027324 22680 20.80 9.33 + +++
chrl3 74599876 74600875 235956 Zp825 NM_ 146231 31023 20.80 9.33 + +++
chrl8 75963987 75964986 207259 Zbtb7c NM_ 145356 -15345 20.80 9.33 + +++
chr19 46573933 46574932 93679 Trim8 NM_053100 -1705 20.80 9.33 + +++
chr3 55030388 55031387 13175 Dclk1 NM_019978 -15560 20.80 9.33 + +++
chr4 53838404 53839403 52076 Tmem38b NM_028053 -13 20.80 9.33 + +++
chrs 138219561 138220560 243300 6430598 A04Rik NM_175521 -37226 20.80 9.33 + +++
chr6 120413086 120414085 16172 1117ra NM_008359 372 20.80 9.33 + +H+
chr7 140967867 140968866 101437 Dhx32 NM_001286032 120 20.80 9.33 + +++
chr7 6237544 6238543 384763 Ztp667 NM_001024928  -138 20.80 9.33 + +++
chr8 74061106 74062105 26457 Slc27al NM_011977 -31220 20.80 9.33 + +++
chr12 103545873 103546872 217835 Rin3 NM_001161365 24523 20.77 8.45 + +++
chrl0 128354899 128355898 19682 RdhS NM_ 134006 955 20.50 7.35 + +++
chrll 107592611 107593610 12299 Cacngl NM_007582 -15321 20.50 7.35 + +++
chrll 69608718 69609717 11443 Chrnbl NM_009601 222 20.50 7.35 + +++
chr3 8666792 8667791 15213 Heyl NM_010423 -254 20.50 7.35 + +++
chr7 20334629 20335628 57278 Bcam NM_020486 20753 20.50 7.35 + +++
chr19 53785023 53786022 73713 Rbm20 NM_001170847 33728 20.41 8.82 + -+
chrl0 79240324 79241323 73106 Prssl1 NM_001042710 10964 20.41 9.11 + +++
chrll 75365044 75366043 215113 slc43a2 BC050243 -13965 20.41 9.11 + -+
chrl7 12520363 12521362 26407 Map3k4 NM_011948 -9337 20.41 9.11 + +++
chr3 54611042 54612041 170767 Rfxap NM_133231 172 20.29 8.75 + ++
chrs 129513800 129514799 13852 Stx2 NM_007941 140 20.29 8.75 + +++
chrll 5421764 5422763 22433 Xbpl NM_013842 1295 20.27 7.94 + +++
chrll 102859405 102860404 68087 Dcakd NM_026551 -1043 20.25 8.73 + +++
chr12 41172112 41173111 238130 Dock4 NM_172803 -28 20.25 8.73 + ++
chrl9 5456700 5457699 14283 Fosll NM_010235 9503 20.25 8.73 + +++
chr2 179942355 179943354 16776 Lama5 NM_001081171 17710 20.25 8.73 + +++
chr3 69402028 69403027 26879 B3galntl NM_020026 256 20.25 8.73 + +++
chr6 84538086 84539085 232174 Cyp26bl NM_175475 47 20.25 8.73 + +++
chrl 23389765 23390764 70155 Ogfrll NM_001081079  -251 20.22 7.91 + +++
chrll 5420662 5421661 22433 Xbpl NM_013842 193 20.22 7.91 + +++
chrll 69828317 69829316 13385 Dlg4 NM_001109752  -3290 20.22 791 + +++
chrl3 31724018 31725017 14238 Foxf2 NM_010225 6834 20.22 7.91 + +++
chrl5 25556534 25557533 17909 Myol0 NM_019472 4730 19.72 791 + +++
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chrl4 32010670 32011669 21924 Tnncl NM_009393 -10328 19.71 6.29 + +++
chr8 87583543 87584542 212999 Tnpo2 NM 001122843 22977 19.71 6.29 + ++
chr8 90661396 90662395 234549 Heatr3 NM_172757 113 19.71 6.29 + +++
chrl6 14705893 14706892 20583 Snai2 NM 011415 442 19.69 8.16 + +++
chrl 89166853 89167852 98363 Efhdl NM_028889 6415 19.64 8.97 + +++
chrl0 126817099 126818098 14632 Glil AK157048 -38657 19.64 8.97 + +++
chr10 93103503 93104502 57764 Ntn4 NM_021320 210 19.64 8.97 + +++
chrll 74466585 74467584 74148 1300001101Rik NM 001081158 4089 19.64 8.97 + +++
chr13 54166808 54167807 14057 Sfxnl NM_027324 95 19.64 8.97 + +++
chr2 179948881 179949880 16776 Lama5 NM 001081171 11184 19.64 8.97 + +++
chr3 19593606 19594605 381485 Trim55 NM_001081281 49647 19.64 8.97 + +++
chr4 122638051 122639050 76574 Mfsd2a NM_029662 -120 19.64 8.97 + +++
chr5 123086656 123087655 18439 P2rx7 NM_001038887  -6764 19.64 8.97 + +++
chr6 120443523 120444522 16172 1117ra NM_008359 30809 19.64 8.97 + +++
chr7 119372215 119373214 320878 Mical2 NM_177282 3366 19.64 8.97 + +++
chr7 73388372 73389371 233328 Lrrkl AKO081849 21586 19.64 8.97 + +++
chr7 90780033 90781032 170460 Stard5 NM_023377 7 19.64 8.97 + +++
chr12 114167967 114168966 16450 Jag2 NM_010588 =761 19.52 7.13 + -+
chr2 30271043 30272042 12908 Crat NM_007760 -252 19.52 7.13 + +++
chrl7 14809059 14810058 21826 Thbs2 NM_011581 21711 19.52 8.91 + -+
chrl0 80489818 80490817 208666 Dirasl NM_ 145217 -2196 19.26 8.76 + +++
chr4 135728181 135729180 242705 E2f2 NM_177733 373 19.26 8.76 + +++
chrl0 80450504 80451503 208666 Dirasl NM_ 145217 37119 19.19 7.65 + +++
chrl3 43460469 43461468 68346 Sirt5 NM_178848 95 19.19 7.65 + +++
chrl5 103000074 103001073 12419 Cbx5 NM_001110216 45210 19.19 7.65 + +++
chr2 28083459 28084458 56177 Olfml NM_019498 22751 19.19 7.65 + +++
chr9 119919744 119920743 22437 Xirpl NM_011724 12473 19.19 7.65 + +++
chr19 47296735 47297734 18011 Neurlla NM_001163480  -6098 19.18 7.89 + +++
chrl0 128141170 128142169 19344 Rab5b NM_177411 -8346 19.14 8.41 + +++
chrl0 42707196 42708195 268297 Scml4 NM_172938 48010 19.14 8.41 + +H+
chrl0 94406940 94407939 54712 Plxncl NM_018797 -228 19.14 8.41 + +++
chrll 75401455 75402454 215113 Slc43a2 NM_173388 21616 19.14 8.41 + +++
chrl9 42091238 42092237 56642 Ankrd2 NM_020033 -18790 19.14 8.41 + +++
chr4 3605382 3606381 17096 Lyn BC003253 615 19.14 8.41 + -+
chr7 149246438 149247437 18218 Dusp8 NM_008748 29234 19.14 8.41 + +++
chr8 107799914 107800913 277978 Exoc3l NM_177788 19585 19.14 8.41 + -+
chr8 97876320 97877319 17388 Mmp15 NM_008609 584 18.70 5.77 + +++
chr18 74022887 74023886 71263 Mro NM_027741 4347 18.65 8.42 + -+
chr2 25316047 25317046 227622 BC029214 NM_ 153557 68 18.63 7.87 + +++
chr10 80532489 80533488 50492 Thopl NM_022653 162 18.62 8.12 + -+
chrl 136311589 136312588 240756 Klhl12 NM_153128 -40043 18.56 6.91 + +++
chrl0 81021556 81022555 114606 Tle6 NM_053254 38035 18.56 6.91 + -+
chrl5 27610900 27611899 223433 Fam105a NM_001242424  -103 18.56 6.91 + +++
chr9 121613575 121614574 18087 Nktr NM_010918 -14224 18.56 6.91 + +++
chrl 36636510 36637509 78321 Ankrd23 BC022973 -40807 18.49 8.61 + +++
chrl2 77694492 77695491 263406 Plekhg3 AK172977 24230 18.49 8.61 + -+
chr12 81870317 81871316 217684 4933426M11Rik  NM_178682 -20729 18.49 8.61 + +++
chrl3 46620918 46621917 67252 Cap2 AK049813 24147 18.49 8.61 + -+
chr18 23910459 23911458 212307 Mapre2 NM_001162941 126 18.49 8.61 + +++
chr18 76231673 76232672 207259 Zbtb7c NM_ 145356 13062 18.49 8.61 + -+
chr2 122124096 122125095 213696 Duoxal NM_ 145395 14871 18.49 8.61 + +++
chr2 91514551 91515550 14061 F2 NM_010168 -38480 18.49 8.61 + +++
chr3 32264051 32265050 22401 Zmat3 NM_009517 37 18.49 8.61 + +++
chr4 149264492 149265491 74646 Spsb1 NM_029035 18849 18.49 8.61 + +++
chr4 150183085 150184084 74155 Errfil NM_ 133753 -44443 18.49 8.61 + +++
chr5 145844334 145845333 11867 Arpclb NM_023142 -30291 18.49 8.61 + +++
chr7 107622963 107623962 22228 Ucp2 NM_011671 -18391 18.49 8.61 + +++
chr7 25184249 25185248 16534 Kenn4 NM_008433 21090 18.49 8.61 + +++
chr7 29595955 29596954 16855 Lgals4 NM_010706 -22556 18.49 8.61 + +++
chr8 122385366 122386365 72042 Cotll NM_028071 -21387 18.49 8.61 + +++
chr8 126177739 126178738 69581 Rhou NM_ 133955 411 18.49 8.61 + +++
chr5 66936551 66937550 11787 Apbb2 AK207143 -2195 18.24 7.92 + +++
chrl 137220818 137221817 93689 Lmod1 NM_053106 =72 18.17 7.39 + +++
chrl5 78309688 78310687 71753 Tmprss6 NM_027902 -11124 18.17 7.39 + +++
chrl5 81766833 81767832 105859 Csdc2 NM_ 145473 145 18.17 7.39 + +++
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chrl7 25868712 25869711 214901 Chtf18 NM_ 145409 -4852 18.17 7.39 + +++
chr2 32236786 32237785 13429 Dnml NR 125959 -28437 18.17 7.39 + +++
chr8 71258606 71259605 234356 Csgalnactl NM_001252623  -61 18.17 7.39 + +++
chrl7 87336771 87337770 104215 Rhoq NM_ 145491 -25180 18.13 7.61 + +++
chr13 51975084 51976083 23882 Gadd45g NM_011817 33541 18.13 8.41 + +++
chrl7 5491871 5492870 224454 Zdhhc14 NM_ 146073 -229 18.13 8.41 + +++
chrl 134215491 134216490 213417 Klhdc8a NM_ 144810 20789 18.04 8.08 + +++
chrll 100489783 100490782 71966 Nkiras2 NM_028024 6015 18.04 8.08 + +++
chr19 47242492 47243491 18011 Neurlla NM_021360 -10318 18.04 8.08 + +++
chr2 153318017 153319016 329540 8430427H17Rik AKO029844 -264 18.04 8.08 + +++
chr5 134575048 134576047 80909 Gatsl2 NM_030719 -70 18.04 8.08 + +++
chr7 119369662 119370661 320878 Mical2 NM 177282 813 18.04 8.08 + +++
chrl0 77706673 77707672 216131 Trappcl0 NM_001081055 215 17.66 7.37 + +++
chrl0 79727112 79728111 14431 Gamt NM_010255 -3899 17.61 6.68 + +++
chr6 34860196 34861195 78412 3110062M04Rik  NM_001135611  -32631 17.61 6.68 + +++
chrs 123464576 123465575 109305 Orail NM_175423 -7 17.58 7.57 + +++
chr6 90661123 90662122 232227 Igsecl NM_001134383 4901 17.58 7.57 + +++
chrl 138033923 138034922 16565 Kif21b NM_001039472 6446 17.55 8.08 + +++
chr12 70602483 70603482 76062 5830428M24Rik  NR_038060 -26446 17.55 8.08 + +++
chrs 135726603 135727602 14371 Fzd9 NM_010246 -186 17.55 8.08 + +++
chrl 135814023 135815022 116847 Prelp NM_054077 3456 17.54 7.81 + +++
chr2 14970323 14971322 75869 Arl5b AY974590 -6166 17.54 7.81 + -+
chrl9 41875932 41876931 71085 Arhgap19 NM_027667 143 17.36 8.25 + +++
chr2 122185990 122186989 213696 Duoxal NM_145395 -47024 17.36 8.25 + +++
chr3 102538313 102539312 70747 Tspan2 NM_027533 121 17.36 8.25 + +++
chr7 20335205 20336204 57278 Bcam NM_020486 20177 17.36 8.25 + -+
chr7 31911439 31912438 15451 Hpn NM_008281 -11630 17.36 8.25 + +++
chr9 37062511 37063510 56857 Slc37a2 NM_001145960 313 17.36 8.25 + -+
chr9 43901775 43902774 53376 Usp2 NM_198091 9273 17.36 8.25 + +++
chrl7 7373386 7374385 20112 Rpso6ka2 NM_011299 -578 17.34 6.98 + +++
chr2 160697713 160698712 64899 Lpin3 NM_022883 -8193 17.34 6.98 + +++
chr18 76218863 76219862 207259 Zbtb7c NM_ 145356 252 17.21 7.14 + -+
chr13 52636443 52637442 20963 Syk AK138741 -41863 17.19 8.16 + +++
chrl2 17006589 17007588 217430 Pqlc3 NM_001161111 -165 17.17 7.12 + -+
chr4 135761651 135762650 242705 E2f2 NM_177733 33843 17.17 7.12 + +++
chr4 154937304 154938303 320541 Sle35¢2 NM_177186 -37721 17.17 7.12 + -+
chr9 34983056 34984055 117149 Tirap NM_001177847 23935 17.17 7.12 + +++
chr19 53786696 53787695 73713 Rbm20 NM_001170847 35401 17.11 7.33 + +++
chrl6 18788381 18789380 12741 Cldn5 NM_013805 11942 17.02 8.06 + +++
chr19 10955380 10956379 68539 Tmem109 NM_134142 354 17.02 8.06 + +++
chrll 74200386 74201385 380711 Raplgap2 NM_001015046 20641 17.00 7.78 + +++
chr12 82732128 82733127 69480 Ttc9 NM_001033149 273 17.00 7.78 + +H+
chr13 38012318 38013317 68750 Rrebl NM_001177869 32079 17.00 7.78 + +++
chrl 134195306 134196305 213417 Klhdc8a NM_ 144810 604 16.96 7.76 + +++
chrl4 66586850 66587849 12759 Clu NM_013492 31 16.96 7.76 + +++
chr7 119323351 119324350 320878 Mical2 NM_177282 -45499 16.96 7.76 + +++
chrll 102845709 102846708 68087 Dcakd NM_026551 12654 16.67 6.46 + +++
chrl6 44139474 44140473 72117 Naa50 NM_028108 53 16.67 6.46 + +++
chr2 120833755 120834754 96957 Tmem62 NM_ 175285 30889 16.67 6.46 + +++
chr8 97665647 97666646 16582 Kifc3 NM_010631 294 16.67 6.46 + -+
chrl 78528409 78529408 23874 Farsb NM_001278075  -43437 16.65 7.10 + +++
chrll 121248993 121249992 217371 Rab40b NM_139147 73 16.55 7.28 + ++
chrl5 76364065 76365064 30840 Fbx16 AKO040458 4600 16.49 7.50 + +++
chr2 28101280 28102279 56177 Olfml NM_019498 40572 16.49 7.50 + +++
chrl 134189064 134190063 213417 Klhdc8a NM_ 144810 -5639 16.46 7.75 + +++
chrll 68872633 68873632 20877 Aurkb NM_011496 13989 16.46 7.75 + +++
chrll 118914147 118915146 30951 Cbx8 NM_013926 -12420 16.39 5.98 + +++
chrl7 47929087 47930086 17240 Mdfi NM_010783 40582 16.39 5.98 + +++
chrl 138032906 138033905 16565 Kif21b NM_001039472 5429 16.25 7.90 + +++
chrll 103079052 103080051 53859 Map3k14 NM_016896 24152 16.25 7.90 + +++
chrll 62633506 62634505 94092 Triml6 NM_053169 252 16.25 7.90 + +++
chrll 96858708 96859707 83395 Sp6 NM_031183 -15675 16.25 7.90 + +++
chrl2 103540293 103541292 217835 Rin3 NM_001161365 18943 16.25 7.90 + +++
chr13 46708878 46709877 67252 Cap2 NM_026056 4443 16.25 7.90 + +++
chrl3 46715529 46716528 67252 Cap2 NM_026056 11094 16.25 7.90 + +++
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chrl6 31200155 31201154 78618 Acap2 NM_030138 670 16.25 7.90 + +++
chr2 12932254 12933253 227580 Clql3 NM_153155 -263 16.25 7.90 + +++
chr2 129427359 129428358 19261 Sirpa NM_001177647 8929 16.25 7.90 + +++
chrs 123525783 123526782 330189 Tmem120b NM 001039723 -1 16.25 7.90 + +++
chr7 119479989 119480988 320878 Mical2 NM_001193305 20947 16.25 7.90 + +++
chr7 63304974 63305973 233280 Nipal NM_ 153578 -30531 16.25 7.90 + +++
chr9 49293649 49294648 235330 Ttcl2 NM_172770 182 16.25 7.90 + +++
chrll 53876716 53877715 30794 Pdlim4 NM 019417 5304 16.22 6.88 + +++
chrll 107589575 107590574 12299 Cacngl NM_007582 -12285 16.18 6.86 + +++
chrl9 58527728 58528727 14585 Gfral NM_010279 857 16.18 6.86 + +++
chr2 151787976 151788975 69698 2310046K01Rik NM_027172 -33771 16.18 6.86 + +++
chr3 88520319 88521318 19769 Ritl AKO018785 44 16.18 6.86 + ++
chr3 105512943 105513942 109050 6530418L21Rik NM_175398 5927 16.15 7.84 + +++
chrl3 24729960 24730959 193385 Fam65b NM_029679 -57 16.00 7.24 + +H+
chrl9 46697296 46698295 13074 Cypl7al NM_007809 49695 15.94 7.46 + +++
chr6 135245240 135246239 76400 Pbp2 NM_029595 14663 15.92 7.71 + -+
chrl4 64069601 64070600 219148 Faml67a NM_177628 14871 15.90 7.44 + +++
chrl6 45408315 45409314 17470 Cd200 NM_010818 352 15.90 7.44 + +H+
chr4 122624070 122625069 76574 Mfsd2a NM_029662 13862 15.90 7.44 + +++
chrll 115947949 115948948 70450 Uncl3d BC046519 -9174 15.75 6.24 + -+
chrl5 101200292 101201291 110310 Krt7 NM_033073 -42042 15.75 6.24 + +++
chr6 91141825 91142824 232232 Hdacll AK181630 26771 15.55 7.50 + +H+
chrl5 25567538 25568537 17909 Myol0 NM_019472 15734 15.54 6.99 + +++
chr4 133863061 133864060 433766 Trim63 NM_001039048  -7474 15.54 6.99 + +++
chr6 34824158 34825157 78412 3110062M04Rik  NM_199145 2457 15.54 6.99 + +++
chr18 38790940 38791939 24066 Spry4 NM_011898 -30518 15.52 5.78 + +++
chr19 29037894 29038893 67072 Cdce3711 NM_001302443  -26448 15.45 7.19 + +++
chr4 59015437 59016436 67103 Ptgrl NM_025968 -15987 15.45 7.19 + -+
chr9 62685970 62686969 14155 Femlb NM_010193 -27015 15.45 7.19 + +++
chr2 4366224 4367223 209630 Frmd4a AK043369 44703 15.44 7.44 + +++
chrl5 81763226 81764225 105859 Csdc2 NM_ 145473 -3463 15.40 7.16 + +++
chr18 75813918 75814917 269037 Gm672 NM_201354 42933 15.39 7.41 + -+
chrl4 9164775 9165774 268709 Fam107a NM_183187 -15196 15.21 6.59 + +++
chrl5 101835442 101836441 16691 Krt8 NM_031170 -1169 15.21 6.59 + +H+
chrl9 14672447 14673446 21888 Tlel AKO017548 -474 15.21 6.59 + +++
chr8 71659109 71660108 211134 Lzts1 NM_199364 5244 15.21 6.59 + +++
chrl 137427233 137428232 215690 Navl NM_173437 -20705 15.16 7.54 + +++
chrl 137555890 137556889  n/a Navl AK158038 28293 15.16 7.54 + -+
chrll 116379255 116380254 20698 Sphk1 NM_001172475  -13470 15.16 7.54 + +++
chrll 68154210 68155209 18208 Ntnl NM_008744 45619 15.16 7.54 + -+
chrll 99846719 99847718 16671 Krt33b NM_013570 43964 15.16 7.54 + +++
chr18 60823221 60824220 104027 Synpo NM_001109975  -33982 15.16 7.54 + -+
chr2 160428596 160429595 21969 Topl AK166844 -42537 15.16 7.54 + +++
chr3 151922218 151923217 68810 Nexn NM_199465 -6044 15.16 7.54 + +++
chr4 122632286 122633285 76574 Mfsd2a NM_029662 5646 15.16 7.54 + +++
chrs 134574522 134575521 80909 Gatsl2 NM_030719 -596 15.16 7.54 + -+
chrs 38935359 38936358 117591 Slc2a9 NM_001012363  -42468 15.16 7.54 + +++
chr6 100681664 100682663 232313 Gxylt2 NM_198612 27437 15.16 7.54 + -+
chr7 29512312 29513311 50760 Fbxol7 NM_015796 11004 15.16 7.54 + +++
chr9 62705375 62706374 14155 Femlb NM_010193 -46420 15.16 7.54 + -+
chrl 138580133 138581132 100503474  Gm16880 NR_037986 -12155 15.14 7.27 + +++
chrl 134229925 134230924 213417 Klhdc8a NM_ 144810 35223 15.10 6.76 + ++
chrl0 126705721 126706720 16572 Kif5a NM_001039000  -5802 15.10 6.76 + +++
chrl 161161541 161162540 26374 Rfwd2 NM_011931 -416 14.86 7.11 + +++
chrll 101691081 101692080 18612 Etv4 NM_008815 -44957 14.86 7.11 + +++
chr3 51505002 51506001 211666 Mgst2 NM_174995 40388 14.86 7.11 + +++
chr7 106557886 106558885 233552 Gdpd5 NM_201352 28328 14.86 7.11 + +++
chr8 108042242 108043241 67971 Tppp3 NM_026481 -47420 14.86 7.11 + +++
chr7 29746508 29747507 26411 Map4k1 AK143215 -20061 14.85 7.36 + +++
chrl0 9620450 9621449 78808 Stxbp5 NM_001081344  -112 14.84 6.01 + +++
chrl7 26337677 26338676 14570 Arhgdig NM_008113 119 14.84 6.01 + +++
chr7 29593593 29594592 16855 Lgals4 NM_010706 -24918 14.84 6.01 + +++
chr9 64956943 64957942 56741 Igdec4 NM_020043 8142 14.84 6.01 + +++
chrl2 110140827 110141826 22375 Wars NM_001164314  -8943 14.67 5.59 + +H+
chr9 20953904 20954903 18577 Pdeda NM_ 183408 -15754 14.67 5.59 + +++
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chrl0 126962935 126963934 237611 Stac3 NM_177707 24663 12.86 6.48 + +++
chrl0 8218662 8219661 338362 Ust NM_ 177387 19462 12.86 6.48 + +++
chrll 62082249 62083248 11541 Adora2b NM_007413 20264 12.83 6.47 + +++
chrl4 64088316 64089315 219148 Faml67a NM 177628 33586 12.83 6.47 + +++
chr2 49696373 49697372 71897 Lypd6b NM_027990 -22458 12.83 6.47 + +++
chr4 144804477 144805476 21938 Tnfrsflb NM 011610 31797 12.83 6.47 + +++
chr7 106508178 106509177 233552 Gdpd5 NM_201352 -21381 12.83 6.47 + +++
chr7 119368981 119369980 320878 Mical2 NM 177282 132 12.83 6.47 + +++
chr7 29501407 29502406 50760 Fbxol7 NM_015796 99 12.83 6.47 + +++
chr7 74529563 74530562 17258 Mef2a AK153751 -12319 12.83 6.47 + +++
chrl 135966917 135967916 14264 Fmod NM_021355 33326 12.76 6.66 + +++
chrl0 5724516 5725515 13982 Esrl NM_007956 9480 12.76 6.66 + +++
chr19 53750512 53751511 73713 Rbm20 NM_001170847  -784 12.76 6.66 + +++
chr8 13200691 13201690 66790 Grtpl NM_025768 -567 12.76 6.66 + +++
chr19 58507056 58508055 14585 Gfral NM_010279 21529 12.65 6.36 + +++
chrs 136355413 136356412 15507 Hspbl NM_013560 -7876 12.44 6.25 + +H+
chrl 145850929 145851928 19735 Rgs2 NM_009061 -150 12.40 5.80 + +++
chrll 72973388 72974387 94045 P2rx5 NM_033321 -144 12.40 5.80 + +++
chr13 74944576 74945575 12380 Cast NM_009817 294 12.40 5.80 + +++
chrl4 41775792 41776791 52588 Tspanl4 NM_145928 3805 12.40 5.80 + +++
chrl6 96413457 96414456 93961 B3galt5 NM_001122993  -43451 12.40 5.80 + +++
chr3 51512375 51513374 211666 Mgst2 NM_174995 47761 12.40 5.80 + -+
chr6 84537455 84538454 232174 Cyp26b1 NM_175475 678 12.40 5.80 + +++
chr7 97450446 97451445 83671 Sytl2 NM_001289584 82 12.40 5.80 + -+
chr9 71673419 71674418 21406 Tefl2 NM_011544 43668 12.40 5.80 + +++
chrl4 76979236 76980235 72661 Serp2 NR_027699 -23040 12.30 6.40 + +++
chrl5 101211844 101212843 110310 Krt7 NM_033073 -30490 12.24 4.76 + +++
chrl 134242858 134243857 213417 Klhdc8a NM_ 144810 48156 12.22 5.35 + +++
chrl9 5963865 5964864 104252 Cdc42ep2 NM_026772 -39549 12.22 5.35 + +++
chrl 192796185 192797184 226841 Vash2 NM_ 144879 6193 12.18 5.01 + +++
chrl 20941273 20942272 74229 Paqr8 NM_028829 33853 12.00 6.46 + +++
chrl 40822050 40823049 381339 Tmem182 NM_001081198  -39896 12.00 6.46 + +++
chrl 89490997 89491996 23956 Neu2 NM_015750 373 12.00 6.46 + +++
chrll 4151017 4152016 71962 Gatsl3 NM_028022 33264 12.00 6.46 + +++
chrll 99846011 99847010 16671 Krt33b NM_013570 44672 12.00 6.46 + +++
chr12 81858998 81859997 217684 4933426M11Rik  NM_178682 -32048 12.00 6.46 + +++
chr12 82731217 82732216 69480 Ttc9 NM_001033149  -639 12.00 6.46 + +++
chrl6 10394608 10395607 70426 Tekt5 NM_001099275 434 12.00 6.46 + +++
chrl9 10017033 10018032 16319 Incenp NM_016692 -43510 12.00 6.46 + +++
chr2 113878066 113879065 11464 Actcl NM_009608 -19 12.00 6.46 + +++
chr4 129959856 129960855 230779 Serinc2 NM_172702 -7526 12.00 6.46 + +++
chrs 125359962 125360961 269704 Zfp664 NM_001081750 17388 12.00 6.46 + +++
chr6 55087385 55088384 12922 Crhr2 NM_001288618  -4875 12.00 6.46 + +++
chr7 119378652 119379651 320878 Mical2 NM_177282 9803 12.00 6.46 + +++
chr8 126406006 126407005 11459 Actal NM_009606 12131 12.00 6.46 + +++
chrl5 97768843 97769842 22337 Vdr NM_009504 -30616 11.88 6.16 + +++
chrll 74252335 74253334 380711 Raplgap2 NM_001015046  -14062 11.85 6.14 + +++
chr14 9137270 9138269 268709 Fam107a NM_183187 4521 11.85 6.14 + -+
chrl6 96421689 96422688 93961 B3galt5 NM_001122993  -35219 11.85 6.14 + +++
chr19 5893564 5894563 104252 Cdc42ep2 NM_026772 24930 11.85 6.14 + -+
chrs 123087201 123088200 18439 P2rx7 NM_001038887  -6219 11.85 6.14 + +++
chr5 136364074 136365073 15507 Hspbl NM_013560 786 11.85 6.14 + +++
chr7 20362069 20363068 57278 Bcam NM_020486 -6688 11.85 6.14 + +++
chrl0 12801934 12802933 22634 Plagll NM_009538 -8160 11.74 6.31 + +++
chrl8 76256345 76257344 207259 Zbtb7c NM_ 145356 37734 11.67 5.83 + +++
chr5 104854554 104855553 20750 Sppl NM_001204203  -9076 11.67 5.83 + +++
chrl9 53785639 53786638 73713 Rbm20 NM_001170847 34344 11.53 5.56 + +++
chrl 135967729 135968728 14264 Fmod NM_021355 34138 11.50 5.54 + +++
chrl 155489029 155490028 67792 Rgs8 NM_026380 -10638 11.50 5.54 + +++
chrl4 26661128 26662127 11744 Anxall NM_013469 -13 11.50 5.54 + +++
chrl5 81742197 81743196 105859 Csdc2 NM_ 145473 -24492 11.50 5.54 + +++
chrl7 74608577 74609576 76890 Memol NM_133771 7382 11.50 5.54 + +++
chr4 106200570 106201569 74754 Dher24 NM_053272 -32573 11.50 5.54 + +++
chr7 140032673 140033672 109359 Fam175b NM_198017 -17735 11.50 5.54 + +++
chr8 97672672 97673671 16582 Kifc3 NM_010631 -6732 11.50 5.54 + +++
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chr9 49624122 49625121 17967 Ncaml NM_001081445  -17448 11.50 5.54 + +++
chrl9 5429520 5430519 14283 Fosll NM_ 010235 -17678 11.39 4.82 + ++
chr18 38760309 38761308 24066 Spry4 NM_011898 114 11.38 5.12 + +++
chrl9 5944438 5945437 104252 Cdc42ep2 NM_026772 -20122 11.38 5.12 + +++
chr9 106349469 106350468 76491 Abhd14b NM_029631 -1002 11.38 5.12 + +++
chrl9 53723136 53724135 73713 Rbm20 NM 001170847  -28160 11.31 5.64 + +++
chr5 31418952 31419951 58522 Trim54 NM_021447 468 11.11 5.73 + +++
chrll 58023999 58024998 16145 Igtp AK165065 11442 11.00 6.10 + +++
chr12 82127395 82128394 64075 Smocl NM_022316 101 11.00 6.10 + +++
chrl6 31412103 31413102 71911 Bdhl NM_175177 -9780 11.00 6.10 + +++
chr2 156226610 156227609 347740 2900097C17Rik NR_024329 -8395 11.00 6.10 + +++
chr3 84264597 84265596 229474 Fhdcl NM 001033301 18317 11.00 6.10 + +++
chr4 63240392 63241391 230279 6330416G13Rik NM_ 144905 18947 11.00 6.10 + +++
chrs 125371754 125372753 269704 Ztp664 NM_001081750 29180 11.00 6.10 + -+
chrs 66985322 66986321 11787 Apbb2 NM_001201414 24235 11.00 6.10 + +++
chr7 106453061 106454060 17760 Mtap6 NM_001043355 37605 11.00 6.10 + +++
chr8 129587013 129588012 93742 Pard3 NM_033620 -443 11.00 6.10 + +++
chr9 37055575 37056574 56857 Slc37a2 NM_001145960 7249 11.00 6.10 + -+
chr12 110174609 110175608 22375 Wars NM_001164314  -42725 10.92 5.83 + +++
chr3 58177832 58178831 72033 Tsc22d2 NM_001081229  -41279 10.92 5.83 + -+
chrll 16700157 16701156 13649 Egfr NM_007912 48452 10.89 5.82 + +++
chrl2 103533641 103534640 217835 Rin3 NM_001161365 12291 10.89 5.82 + +++
chr13 55479873 55480872 66890 Lman2 AKO028452 -16229 10.89 5.82 + +++
chrl6 22844213 22845212 70573 Tbeedl NM_001081368 12901 10.89 5.82 + +++
chr2 156178604 156179603 347740 2900097C17Rik NR_024329 39612 10.89 5.82 + +++
chr7 107641202 107642201 22228 Ucp2 NM_011671 -152 10.89 5.82 + +++
chr7 72017833 72018832 66647 Ndnl2 NM_023239 -407 10.89 5.82 + +++
chr7 97460706 97461705 83671 Sytl2 NM_001289584 10342 10.89 5.82 + -+
chr8 71243574 71244573 234356 Csgalnactl NM_172753 14968 10.89 5.82 + +++
chrll 53888526 53889525 30794 Pdlim4 NM_019417 -6507 10.75 5.96 + +++
chrll 4128273 4129272 71962 Gatsl3 NM_028022 10520 10.62 5.28 + +++
chr2 122130747 122131746 213696 Duoxal NM_ 145395 8220 10.62 5.28 + +++
chrs 138220662 138221661 243300 6430598 A04Rik NM_175521 -38327 10.62 5.28 + +++
chr9 71673686 71674685 21406 Tcfl2 NM_011544 43401 10.62 5.28 + -+
chr6 90707250 90708249 232227 Igsecl NM_001134383  -41227 10.61 4.63 + +++
chrl 135957055 135958054 14264 Fmod NM_021355 23464 10.56 4.90 + +++
chr7 29594122 29595121 16855 Lgals4 NM_010706 -24389 10.56 4.90 + +++
chrl4 63783119 63784118 14137 Fdftl NM_010191 13710 10.28 5.68 + +++
chrl 137540376 137541375 215690 Navl NM_173437 -37004 10.19 5.43 + +++
chr19 4175079 4176078 58988 Rps6kb2 NM_021485 -12334 10.19 543 + -+
chr2 157925619 157926618 21817 Tgm2 NM_009373 46010 10.19 5.43 + +++
chrl 137381441 137382440 215690 Navl AK147844 -20606 10.02 5.74 + +++
chrl0 77694605 77695604 216131 Trappcl0 NM_001081055 12283 10.02 5.74 + +++
chrll 88763916 88764915 11640 Akap1 NM_001042541 -38516 10.02 5.74 + -+
chrl6 20604331 20605330 107522 Ece2 NM_177941 -6843 10.02 5.74 + +++
chr19 11033921 11034920 69826 Ms4al0 AKO008019 14740 10.02 5.74 + -+
chr2 12932781 12933780 227580 Clql3 NM_153155 =790 10.02 5.74 + +++
chr2 79493316 79494315 70599 Ssfa2 NM_080558 14478 10.02 5.74 + -+
chr3 142024760 142025759 56376 Pdlim5 NM_022554 29555 10.02 5.74 + +++
chr4 59623011 59624010 230259 E130308A19Rik ~ NM_001015681 -15582 10.02 5.74 + -+
chrs 53024941 53025940 211006 Sepsecs NM_ 172490 35500 10.02 5.74 + +++
chr5 99368487 99369486 19092 Prkg2 AK165904 3836 10.02 5.74 + +++
chr6 113226908 113227907 18294 Oggl AK167456 -49562 10.02 5.74 + +++
chr6 115667437 115668436 94346 Tmem40 NM_001168259 17033 10.02 5.74 + +++
chr6 135245893 135246892 76400 Pbp2 NM_029595 14010 10.02 5.74 + +++
chr6 37226785 37227784 320127 Dgki NM_001081206 22692 10.02 5.74 + +++
chr7 19543170 19544169 272359 Irf2bpl NM_178757 -45744 10.02 5.74 + +++
chr7 97450856 97451855 83671 Sytl2 NM_001289584 492 10.02 5.74 + +++
chr8 126406630 126407629 11459 Actal NM_009606 11507 10.02 5.74 + +++
chr8 71645050 71646049 211134 Lzts1 NM_199364 19303 10.02 5.74 + +++
chr8 71244309 71245308 234356 Csgalnactl NM_172753 14233 10.00 4.25 + +++
chr13 46629144 46630143 67252 Cap2 AK049813 32373 9.95 5.50 + ++
chrl8 60792010 60793009 104027 Synpo NM_001109975  -2771 9.95 5.50 + +++
chr2 148197391 148198390 21824 Thbd NM_009378 36034 9.95 5.50 + +H+
chrs 123526391 123527390 330189 Tmem120b NM_001039723 608 9.95 5.50 + +++
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chr5 136379430 136380429 15507 Hspbl NM_013560 16142 9.95 5.50 + +++
chr9 62706360 62707359 14155 Femlb NM 010193 -47405 9.95 5.50 + +++
chr9 71722795 71723794 21406 Tcfl2 NM_011544 -5709 9.95 5.50 + +++
chr3 122465991 122466990 242202 Pde5a AKO031275 33352 9.85 5.24 + +++
chr7 106363564 106364563 233549 Mogat2 NM_177448 23058 9.85 5.24 + +++
chr6 135317848 135318847 13730 Empl NM 001288627 838 9.85 4.43 + +++
chr3 27094151 27095150 320024 Ncehl NM_178772 12726 9.76 5.01 + +++
chr7 71984598 71985597 66647 Ndnl2 NM_ 023239 32829 9.76 5.01 + +++
chr10 93056401 93057400 57764 Ntn4 NM_021320 -46893 9.75 4.68 + +++
chr2 128523545 128524544 17289 Mertk NM_008587 -688 9.75 4.68 + +++
chr5 125359192 125360191 269704 Zfp664 NM_001081750 16618 9.41 5.39 + +++
chr9 119920111 119921110 22437 Xirpl NM 011724 12106 9.29 4.08 + +++
chrll 107616585 107617584 12299 Cacngl NM_007582 -39295 9.06 5.19 + +++
chrll 102573967 102574966 52715 Ccdc43 NM_025918 -15428 9.06 538 + +++
chrl4 64088933 64089932 219148 Faml67a NM_177628 34203 9.06 5.38 + +++
chr18 61949441 61950440 106877 Afaplll NM_178928 -3625 9.06 538 + +++
chr2 113882669 113883668 11464 Actcl NM_009608 -4622 9.06 5.38 + +++
chr3 8698201 8699200 15213 Heyl NM_010423 -31663 9.06 538 + +++
chr4 58956085 58957084 67103 Pterl NM_025968 43366 9.06 5.38 + +++
chrs 123455797 123456796 109305 Orail NM_175423 -8786 9.06 538 + +++
chr7 132746459 132747458 233863 Gtf3cl AK171723 46533 9.06 5.38 + +++
chr7 73476761 73477760 233328 Lrrkl AKO040108 10891 9.06 538 + +++
chr7 75408533 75409532 434197 Fam169b NM_001013811  -9692 9.06 5.38 + +++
chr9 110741537 110742536 74306 Prss46 NM_183103 -4973 9.04 5.17 + -+
chr9 25335303 25336302 67484 Eepdl NM_026189 46622 9.04 5.17 + +++
chrl5 57914052 57915051 70472 Atad2 BC032211 15780 8.98 4.95 + +++
chrll 119047959 119048958 207592 Tbeldl6 NM_ 172443 41355 8.97 4.46 + +++
chr3 51511623 51512622 211666 Mgst2 NM_174995 47009 8.97 4.46 + +++
chrl 174227615 174228614 98660 Atpla2 NM_ 178405 81 8.93 4.75 + +++
chrl4 26661678 26662677 11744 Anxall NM_013469 538 8.93 4.75 + +++
chr4 102476941 102477940 73094 Sgipl NM_ 144906 44474 8.93 4.75 + +++
chr7 6238163 6239162 384763 Ztp667 NM_001024928 482 8.93 4.75 + +++
chr9 64941828 64942827 56741 Igdec4 NM_020043 -6974 8.93 4.75 + +++
chr9 7783520 7784519 71929 Tmem123 AK202070 19944 8.93 4.75 + +++
chrl8 33614841 33615840 27528 DOH4S114 NM_053078 7948 8.85 5.26 + +++
chrs 31277726 31278725 57742 Abhdl NR_003522 25788 8.50 5.05 + +++
chr12 103533192 103534191 217835 Rin3 NM_001161365 11842 8.38 4.05 + +++
chr2 93310133 93311132 12521 Cd82 NM_001271431 -7526 8.38 4.05 + +++
chr4 59016011 59017010 67103 Ptgrl NM_025968 -16561 8.38 4.05 + +++
chr7 53619216 53620215 17927 Myod1 NM_010866 -12128 8.38 4.05 + +++
chr8 35088589 35089588 19663 Rbpms NM_001286168  -48754 8.38 4.05 + +++
chr9 71722331 71723330 21406 Tcfl2 NM_011544 -5245 8.38 4.05 + +++
chrl7 35913563 35914562 15937 ler3 NM_133662 -44595 8.21 4.23 + +++
chr2 76208077 76209076 241489 Pdella NM_001081033  -31867 8.21 4.23 + -+
chr13 45619176 45620175 66355 Gmpr AK188187 3456 8.18 4.86 + +++
chrl 132358761 132359760 13136 Cds5 NM_010016 57 8.15 4.85 + +++
chrll 69869903 69870902 13385 Dlg4 NM_001109752 38297 8.15 4.85 + +++
chrl2 113263411 113264410 74691 Tdrd9 BC116656 32025 8.15 4.85 + +H+
chrl4 70013851 70014850 94352 LoxI2 NM_033325 5069 8.15 4.85 + +++
chr19 53966323 53967322 73713 Rbm20 BC038663 49124 8.15 4.85 + +++
chrl2 91975999 91976998 13371 Dio2 NM_010050 380 8.13 5.02 + +++
chrl7 5769966 5770965 224454 Zdhhc14 BC021423 38995 8.13 5.02 + +++
chr4 46676671 46677670 381605 Tbeld2 NM_ 198664 -14100 8.13 5.02 + +++
chr7 123637230 123638229 53322 Nucb2 NM_001130479  -10158 8.13 5.02 + +++
chr7 149256451 149257450 18218 Dusp8 NM_008748 19221 8.13 5.02 + +++
chrll 102589717 102590716 52715 Ccdc43 NM_025918 -31178 8.11 4.48 + +++
chrl4 9130638 9131637 268709 Fam107a NM_183187 11153 8.11 4.48 + +++
chr9 119910683 119911682 22437 Xirpl NM_011724 21534 8.11 4.48 + +++
chr3 90096349 90097348 78284 Creb314 NM_030080 -49415 7.67 3.86 + +++
chr7 119432694 119433693 320878 Mical2 NM_001193305  -26349 7.67 3.86 + ++
chrll 68220692 68221691 18208 Ntnl NM_008744 -20864 7.58 4.52 + +++
chrl4 63754104 63755103 14137 Fdftl NM_010191 42725 7.58 4.52 + +++
chrl6 44526362 44527361 117606 Boc NM_172506 32122 7.47 4.01 + +++
chr9 77440080 77441079 244923 KIhi31 NM_172925 -43959 7.32 4.22 + +++
chrl 89797116 89798115 227333 Dgkd BC048957 -34241 7.24 4.67 + +++
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chr2 129458864 129459863 19261 Sirpa NM_001177647 40434 7.24 4.67 + +++
chr8 71699881 71700880 211134 Lztsl NM_ 199364 -35529 7.24 4.67 + +++
chrl 89743239 89744238 227333 Dgkd NM_177646 -6123 6.99 3.66 + +++
chr6 100682917 100683916 232313 Gxylt2 NM_ 198612 28690 6.99 3.66 + +++
chr10 45031151 45032150 78977 Popdc3 NM_024286 22541 6.98 3.90 + +++
chrl9 4162864 4163863 58988 Rps6kb2 NM 021485 -119 6.93 334 + +++
chr6 90677745 90678744 232227 Igsecl NM_001134383  -11722 6.81 4.09 + +++
chr9 72296041 72297040 17427 Mnsl NM_008613 10206 6.81 4.09 + +++
chr12 82731581 82732580 69480 Ttc9 NM_001033149  -275 6.75 3.79 + +++
chrl4 61876954 61877953 24053 Sgeg NM 011892 -127 6.75 3.79 + +++
chrl4 64070457 64071456 219148 Faml67a NM_177628 15727 6.56 3.96 + +++
chr3 84264235 84265234 229474 Fhdcl NM 001033301 18679 6.56 3.96 + +++
chr13 37974070 37975069 68750 Rrebl NR_033218 -5733 6.48 4.21 + +++
chr2 4438927 4439926 209630 Frmd4a NM_001177844  -41373 6.46 4.20 + +++
chr6 34295723 34296722 11677 Akrlb3 NM_009658 -28734 6.46 4.20 + +++
chrl0 84883132 84884131 74007 Btbd11 NM_028709 34074 6.37 4.31 + -+
chrll 102551007 102552006 52715 Ccdc43 AK161543 -1334 6.32 3.47 + +++
chr4 33144999 33145998 52187 AKO081204 AKO081204 37865 6.32 347 + -+
chrs 31276836 31277835 57742 Abhdl NR_003522 24898 6.28 3.95 + +++
chr3 129384975 129385974 13645 Egf NM_010113 42530 6.05 3.56 + +++
chr3 109112522 109113521 57257 Vav3 NM_020505 -30579 5.84 3.70 + +++
chrl0 27336188 27337187 16773 Lama2 AKO042011 61 5.82 3.69 + -+
chrl9 56454508 56455507 18175 Nrap NM_ 198059 -1354 5.82 3.69 + +++
chrl0 93104321 93105320 57764 Ntn4 NM_021320 1028 5.68 3.28 + +++
chrl6 96442789 96443788 93961 B3galt5 NM_001122993  -14119 5.66 3.88 + +++
chr6 134767225 134768224 232430 Crebl2 NM_177687 -12492 5.66 3.88 + +++
chr3 55074201 55075200 13175 Dclkl NM_019978 28254 5.54 3.95 + +++
chrll 115228438 115229437 237988 Cdr21 NM_001080929  -14292 5.40 3.06 + +H+
chrs 66937545 66938544 11787 Apbb2 AK207143 -3189 5.40 3.06 + +++
chr8 129964638 129965637 93742 Pard3 NM_001013581 35864 4.74 3.59 + +++
chrl 136057574 136058573 12654 Chi3ll NM_007695 -20907 4.70 3.44 + +++
chr9 57315411 57316410 66812 Ppcde NM_176831 -27990 182.60 42.67 + +
chr2 29474666 29475665 107746 Rapgefl NM_001039086  -74 154.21 37.50 + +
chrl5 3532194 3533193 14600 Ghr NM_001048178 537 151.94 30.77 + +
chr7 29123314 29124313 22695 Zp36 NM_011756 40434 128.77 28.75 + +
chr3 54538865 54539864 55994 Smad9 NM_019483 -20139 109.81 30.49 + +
chr2 29932645 29933644 263803 Pkn3 AK154801 -118 102.78 29.43 + +
chrl5 81688282 81689281 11429 Aco2 NM_080633 -14111 96.48 17.67 + +
chr6 114353286 114354285 15465 Hrhl NM_001252643 127 91.92 22.08 + +
chr2 127412566 127413565 77721 Mrps5 NM_029963 -96 90.27 22.16 + +
chrl0 17442429 17443428 17684 Cited2 NM_010828 -105 90.13 25.80 + +
chrl 145549523 145550522 214498 Cdc73 NM_ 145991 -209 89.64 26.56 + +
chr8 113240669 113241668 234729 Vacl4 AK156589 4113 89.64 26.56 + +
chr2 22895268 22896267 74159 Acbd5 NM_001102436  -27953 89.01 23.31 + +
chrl9 32831521 32832520 67979 Atadl NM_026487 -45233 88.79 21.89 + +
chr8 116962985 116963984 80707 Wwox AK083096 -67 87.32 21.63 + +
chr8 125897084 125898083 66855 Tef25 NM_001286363  -27 87.32 21.63 + +
chr19 3282471 3283470 12894 Cptla NM_013495 -40330 86.23 24.25 + +
chrl7 56175684 56176683 106766 Stap2 NR_102313 -31155 80.01 22.01 + +
chrl5 77712950 77713949 56551 Txn2 NM_019913 45949 77.16 19.78 + +
chrl 93146321 93147320 50880 Scly NM_016717 -48094 76.99 22.31 + +
chr7 28473789 28474788 22718 Zfp780b AK044869 -42139 75.30 23.33 + +
chrs 114221348 114222347 231633 Tmeml 19 NM_146162 28514 74.78 16.00 + +
chrl 13579559 13580558 72265 Traml NM_028173 -114 73.96 21.66 + +
chr7 17509069 17510068 19222 Ptgir AKO033567 17731 72.18 22.61 + +
chr19 44181478 44182477 226144 Erlinl NM_001164360  -37703 71.43 19.10 + +
chr3 51212413 51213412 74838 Naal5 NM_053089 -7025 69.62 15.23 + +
chrl2 117643324 117644323 76044 Ncapg2 NM_133762 -51 69.46 20.69 + +
chrll 98543386 98544385 57911 Gsdma NM_021347 18222 69.10 21.89 + +
chrll 61668165 61669164 29869 Ulk2 NM_013881 -71 67.53 16.26 + +
chrl2 117519083 117520082 217935 Wdr60 NM_ 146039 -18085 66.04 21.17 + +
chr17 35030878 35031877 70129 Slc44a4 NM_023557 -20033 66.04 21.17 + +
chrs 101227205 101228204 191578 Helq NM_001081107  -86 66.04 21.17 + +
chr17 45700303 45701302 18037 Nfkbie NM_008690 8139 65.12 20.68 + +
chrl5 5066089 5067088 105787 Prkaal NM_001013367  -27272 64.71 19.55 + +
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chr2 105239014 105240013 19672 Renl NM_009037 -38 63.58 15.59 + +
chrl 174306087 174307086 16524 Kcenj9 NM_008429 -47193 63.01 20.46 + +
chrll 80022020 80023019 71956 Rnf135 BC145236 25147 62.14 19.53 + +
chr9 110003076 110004075 17758 Mtap4 NM_008633 38438 61.50 20.10 + +
chrl5 102796506 102797505 15425 Hoxc6 NM_010465 -32139 60.77 16.06 + +
chrl5 81296142 81297141 56438 Rbx1 NM 019712 -104 60.49 19.55 + +
chr17 43013103 43014102 12488 Cd2ap NM_009847 -230 58.63 16.91 + +
chrs 24191261 24192260 72252 1700022A21Rik NR 003953 40491 58.52 19.38 + +
chr5 31495038 31496037 192292 Nrbpl NM_ 147201 -47753 57.78 18.10 + +
chrl7 45710350 45711349 18037 Ntkbie NM_008690 18186 57.13 14.48 + +
chr6 48543351 48544350 71660 Rarres2 NM_027852 -21182 57.04 19.02 + +
chrl5 98748061 98749060 74775 Lmbrll NM_029098 -32 56.44 17.83 + +
chrl6 93808017 93809016 n/a AKO009785 AKO009785 -13384 56.37 15.83 + +
chr18 69503575 69504574 21413 Tcf4 NM_013685 -71 56.37 15.83 + +
chr12 77938160 77939159 104886 Rabl5 NM_ 134050 -15149 55.64 16.61 + +
chrll 77576219 77577218 360013 Myol8a AK146852 -84 54.48 14.96 + +
chrll 117710007 117711006 11799 Birc5 NM_001012273  -44 54.10 18.30 + +
chrl7 45692068 45693067 18037 Nfkbie NM_008690 -97 54.10 18.30 + +
chr2 118591852 118592851 214240 Disp2 NM_170593 -13103 54.10 18.30 + +
chr4 108023079 108024078 414872 Zygllb NM_001033634  -49884 53.52 17.13 + +
chrl7 45734430 45735429 18037 Nikbie NM_008690 42266 53.48 12.72 + +
chr7 87169759 87170758 209225 Ztp710 NM_001145999 560 52.64 17.94 + +
chrl0 127104292 127105291 20852 Stat6 NM_009284 24751 52.02 17.18 + +
chr2 166904856 166905855 98999 Znfx1 NM_001033196  -16841 51.20 17.58 + +
chrl 133106269 133107268 54354 Rassf5 NM_018750 -10094 51.08 14.77 + +
chrll 22890098 22891097 12464 Cct4 NM_009837 6 51.08 14.77 + +
chrll 80191048 80192047 70591 5730455P16Rik NM_027472 -31 50.72 16.49 + +
chrl2 71925825 71926824 319710 Frmd6 NM_028127 -176 50.72 16.49 + +
chrl5 76778512 76779511 117171 1110038F14Rik NM_054099 39 50.44 17.17 + +
chrll 51576646 51577645 77371 Sec24a AKO038836 -10 49.36 11.22 + +
chrll 105042295 105043294 73431 1700052K11Rik NR_027956 -48 49.33 16.16 + +
chrl6 4213604 4214603 12914 Crebbp NM_001025432  -700 49.33 16.16 + +
chrs 143582945 143583944 231861 Tnrc18 NM_178242 -4379 49.28 15.36 + +
chrll 77304268 77305267 216963 Gitl NM_001004144  -2146 48.33 16.87 + +
chr6 122258416 122259415 13619 Phcl S73884 14916 48.04 15.88 + +
chrl2 56565426 56566425 18035 Nfkbia NM_010907 27709 47.85 16.61 + +
chrl6 32246683 32247682 69576 2310010M20Rik  NM_ 183283 -24512 46.91 16.51 + +
chrl5 81661542 81662541 11429 Aco2 NM_080633 -40851 46.42 15.83 + +
chr7 4088044 4089043 243813 Leng9 NM_175529 12931 46.42 15.83 + +
chrl5 99802781 99803780 70281 2310068J16Rik NR_028124 438 45.62 13.92 + +
chr7 109146712 109147711 101706 Numal NM_ 133947 399 45.50 16.15 + +
chrs 138557639 138558638 74570 Zkscanl NM_029869 24216 45.24 11.38 + +
chrll 3308734 3309733 71523 8430429K09Rik NR_028317 -43206 45.22 15.19 + +
chrl5 5093267 5094266 105787 Prkaal NM_001013367  -94 45.22 15.19 + +
chrs 135382712 135383711 76629 Whbscr28 NM_ 194065 -609 45.22 15.19 + +
chrl0 128242112 128243111 73827 1110012D08Rik NM_178066 -1186 44.92 15.84 + +
chrs 31504256 31505255 192292 Nrbpl NM_ 147201 -38535 44.64 13.45 + +
chr6 52100266 52101265 72628 2700086A05Rik AK146012 -24450 44.64 13.45 + +
chrl7 45733651 45734650 18037 Nfkbie NM_008690 41487 44.49 15.20 + +
chrl5 76729846 76730845 223669 Ztp7 NM_145916 20595 44.09 11.18 + +
chrll 115425153 115426152 15374 Hnl NM_008258 -49969 43.54 12.03 + +
chrl7 48061270 48062269 74123 Foxp4 NM_028767 -189 43.38 13.19 + +
chrl0 110943073 110944072 382421 EG382421 NR 033603 5730 43.31 15.36 + +
chr13 99423804 99424803 380863 Tmeml71 NM_001025606 40483 43.25 14.17 + +
chrll 3863435 3864434 64934 Pesl NM_022889 -43 42.92 14.37 + +
chr2 63935805 63936804 60344 Fign NM_001267846  -210 42.70 15.43 + +
chr2 144194225 144195224 228714 Csrp2bp NM_001166640 7 42.53 14.55 + +
chr3 138152033 138153032 75624 Metapl NM_175224 -187 42.53 14.55 + +
chrl5 98461593 98462592 74351 Ddx23 NM_001080981 31203 42.30 13.69 + +
chrl5 53177301 53178300 14042 Extl NM_010162 -63 42.27 12.36 + +
chrl0 126415395 126416394 11567 Avil NM_009635 -21870 42.13 12.92 + +
chrl5 102054664 102055663 16421 Itgb7 NM_013566 7203 41.82 14.95 + +
chr2 166821361 166822360 98999 Znfx1 NM_001291162 47135 41.75 12.43 + +
chr9 116083901 116084900 21813 Tgfbr2 NM_009371 81 41.60 14.06 + +
chrll 86496951 86497950 75909 Tmem49 NM_029478 -127 41.32 15.07 + +
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chr2 152119258 152120257 67231 Tbeld20 AKO036751 151 41.32 15.07 + +
chr4 140257939 140258938 18602 Padi4 AK169844 47990 41.32 15.07 + +
chrl5 78267049 78268048 246221 Mpst NM_138670 27138 40.96 12.70 + +
chr4 122562683 122563682 19063 Pptl NM_008917 49714 40.88 12.66 + +
chr12 3426192 3427191 100043040  1110002L01Rik AKO031200 56 40.68 14.72 + +
chrll 120050869 120051868 72055 Slc38al0 NM 001164800  -38704 39.95 14.71 + +
chr2 167513939 167514938 329562 A530013C23Rik  AK166336 -1820 39.95 14.71 + +
chrs 31522577 31523576 192292 Nrbpl NM_ 147201 -20214 39.95 14.71 + +
chr2 33070910 33071909 26360 Angptl2 NM_011923 -71 39.94 13.94 + +
chrs 31350277 31351276 330064 Slc5a6 NM 001177621 159 39.93 14.31 + +
chrl 173340967 173341966 16456 Fllr NM_172647 -26225 39.87 13.90 + +
chrl8 12286527 12287526 76482 3110002H16Rik NM_029623 -40212 39.87 13.90 + +
chr2 167505163 167506162 329562 A530013C23Rik  AK166336 -10596 39.87 13.90 + +
chrs 21207037 21208036 242864 Napepld NM_178728 -325 39.87 13.90 + +
chr2 166888156 166889155 98999 Znfx1 NM_001033196  -141 39.65 12.40 + +
chr2 125450441 125451440 58521 Eidl NM_025613 -47895 39.35 13.27 + +
chrl5 3532962 3533961 14600 Ghr NM_001048178  -232 39.26 13.22 + +
chrl5 41619895 41620894 n/a AKO085881 AKO085881 63 38.83 11.14 + +
chrl5 81977086 81978085 20788 Srebf2 NM_033218 -113 38.42 12.13 + +
chr3 144327594 144328593 54673 AKO086477 AKO086477 24168 38.42 12.13 + +
chr12 114033622 114034621 217887 BC022687 NM_ 145450 -13064 38.08 14.08 + +
chrl7 79335861 79336860 73694 2410091C18Rik NM_028611 -114 38.07 12.96 + +
chr12 112229993 112230992 217864 Rceorl NM_198023 -47516 37.98 14.02 + +
chr7 100023190 100024189 72461 Prcp AKO011816 -73 37.98 14.02 + +
chr2 158620015 158621014 71878 Fam8&3d NM_027975 13372 37.69 13.12 + +
chr8 126544811 126545810 56199 Abcb10 NM_019552 -38289 37.68 10.92 + +
chr9 24955879 24956878 80517 Herpud2 NM_020586 -99 37.63 12.40 + +
chr6 57485181 57486180 243382 Ppmlk NM_175523 -261 37.35 10.03 + +
chrl3 12553296 12554295 56048 Lgals8 NM_001199043 210 37.26 13.25 + +
chrl5 82066719 82067718 66570 Cenpm NM_001080158 7548 37.26 13.25 + +
chrl 123223944 123224943 72999 Insig2 NM_ 133748 -105 37.24 14.00 + +
chrll 74709560 74710559 97761 Sgsm2 NM_197943 523 37.24 14.00 + +
chr3 96081581 96082580 97122 Hist2h4 NM_033596 -14841 37.24 14.00 + +
chr4 107973123 107974122 414872 Zygllb NM_001033634 73 37.24 14.00 + +
chr4 155571434 155572433 231002 Plekhnl NM_001008233 25614 37.24 14.00 + +
chr9 72832740 72833739 67685 Dyxlcl NM_026314 26649 37.24 14.00 + +
chrll 117784317 117785316 71776 Thal AY219872 -49977 37.20 11.87 + +
chr6 54319584 54320583 78004 Prrl5 NM_030024 43079 37.20 11.87 + +
chr8 125966469 125967468 23854 Def8 NM_054046 84 37.20 11.87 + +
chrl4 62266481 62267480 668253 Dleu2 AK033134 479 37.05 13.89 + +
chrll 3434947 3435946 29856 Smtn NM_013870 3849 36.81 12.66 + +
chrl2 56592369 56593368 18035 Nfkbia NM_010907 766 36.64 13.67 + +
chrl7 46169297 46170296 22339 Vegfa NM_001025250  -471 36.39 12.12 + +
chrll 69418914 69419913 13643 Efnb3 NM_007911 -45675 36.03 12.97 + +
chrl0 85484133 85485132 69754 Fbxo7 NM_153195 -41 35.99 11.61 + +
chr9 121240884 121241883 67095 Trak1 BC046285 -34692 35.99 11.61 + +
chrll 75323801 75324800 280408 Rilp NM_001029938 706 35.96 12.93 + +
chr2 32568648 32569647 30933 Tor2a NR_045485 -43606 35.96 12.93 + +
chr7 148660736 148661735 12476 Cd151 NM_001111050 6549 35.96 12.93 + +
chrll 101034741 101035740 53321 Cntnapl NM_016782 -2190 35.90 13.64 + +
chrl7 31806745 31807744 12954 Cryaa NM_001278570  -7631 35.90 13.64 + +
chr2 26244201 26245200 67839 Gpsml NM_001199146 46893 35.90 13.64 + +
chrs 24082821 24083820 100910 Chpf2 NM_ 133913 -9247 35.52 13.43 + +
chr4 35172402 35173401 73205 3110043021Rik NM_001081343 228 3532 13.32 + +
chrl 99873148 99874147 18484 Pam AK049423 189 35.29 12.93 + +
chrll 21471463 21472462 216560 AV249152 NM_ 145425 -321 34.75 12.64 + +
chr9 102528343 102529342 28135 Cep63 NM_001301689  -389 34.75 12.64 + +
chr18 36719719 36720718 15200 Hbegf NM_010415 -44760 34.68 12.61 + +
chr7 38845842 38846841 12447 Ccnel NM_007633 46168 34.68 12.61 + +
chr9 15083919 15084918 75316 Tafld NM_027261 -26239 34.68 12.61 + +
chrl9 5023747 5024746 225870 Rinl NM_ 145495 -26561 34.57 13.28 + +
chr3 107434098 107435097 11694 Alx3 NM_007441 36650 34.57 13.28 + +
chr8 108145979 108146978 13018 Ctef NM_181322 -13959 34.57 13.28 + +
chr17 29751358 29752357 381085 Tbeld22b BC060066 42025 3437 12.80 + +
chr4 155610143 155611142 231002 Plekhnl BC051407 -7992 34.17 8.84 + +
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chrll 72831954 72832953 66874 1200014J11Rik NM_025818 -28915 34.01 12.97 + +
chr3 96066616 96067615 97122 Hist2h4 NM_033596 125 34.01 12.97 + +
chrl5 77718358 77719357 56551 Txn2 NM_019913 40541 33.81 11.81 + +
chrl6 17530684 17531683 66863 Lztrl AKO088938 10201 33.68 11.11 + +
chrll 74711012 74712011 97761 Sgsm2 NM_197943 -930 3341 12.28 + +
chrl4 9046136 9047135 71393 Ketd6 NM_027782 -26 3341 12.28 + +
chr19 4397019 4398018 225876 Kdm2a NM_001001984  -442 3341 12.28 + +
chr7 100022621 100023620 72461 Prcp AKO011816 -642 3341 12.28 + +
chr2 118570894 118571893 214240 Disp2 NM_170593 -34061 33.25 12.92 + +
chr2 25283538 25284537 11305 Abca2 NM_007379 -156 33.25 12.92 + +
chr8 114425662 114426661 56773 Chst5 NM_019950 7938 33.25 12.92 + +
chrs 34529404 34530403 17122 Mxd4 NM 010753 456 33.08 12.83 + +
chrl5 100298774 100299773 68614 Letmd1 NM_ 134093 -191 32.98 10.78 + +
chrl0 117146794 117147793 70574 Cpm NM_027468 34346 32.74 11.27 + +
chrll 101163081 101164080 56208 Becnl AKO077392 1 32.74 11.27 + +
chr8 72273259 72274258 66869 Ztp869 NM_181274 -32912 32.50 10.85 + +
chrl 136852045 136853044 67196 Ube2t NM_001278115  -6597 32.15 11.96 + +
chr19 4037285 4038284 29866 Cabp2 NM_001160253  -44703 32.15 11.96 + +
chrs 112699938 112700937 22022 Tpst2 NM_009419 -5289 32.15 11.96 + +
chr9 107640177 107641176 83486 Rbm5 NM_ 148930 14729 32.15 11.96 + +
chr6 56664569 56665568 78937 AvI9 NM_030235 171 32.12 8.50 + +
chr6 124880484 124881483 69202 Ptms NM_026988 -13020 32.07 12.27 + +
chrl5 76701298 76702297 223669 Zp7 NM_ 145916 -7908 31.95 12.56 + +
chr2 118604943 118605942 214240 Disp2 NM_170593 -12 31.95 12.56 + +
chr7 66483522 66484521 22215 Ube3a NM_001033962  -98 31.95 12.56 + +
chr2 22924492 22925491 74159 Acbd5 NM_001102438 401 31.42 12.27 + +
chrl5 102069387 102070386 19411 Rarg NM_001042727 6897 31.26 10.55 + +
chr3 108456267 108457266 229725 Clecl NM_ 145543 -64 31.26 10.55 + +
chrl6 94790695 94791694 13185 Dscr3 NM_007834 -42959 31.15 12.12 + +
chrl 95408316 95409315 227377 Farp2 NM_145519 136 31.08 11.07 + +
chrl6 94747728 94748727 13185 Dscr3 NM_007834 9 30.97 12.02 + +
chrl 87689445 87690444 12283 Cab39 NM_133781 =77 30.92 9.58 + +
chrl9 5724707 5725706 78891 Scyll NM_023912 46195 30.84 10.64 + +
chrl0 98725253 98726252 67603 Dusp6 NM_026268 -112 30.80 11.93 + +
chrll 72047172 72048171 67279 Med31 NM_026068 -18578 30.66 12.20 + +
chrl3 62957330 62958329 14121 Fbpl NM_019395 31767 30.66 12.20 + +
chrl5 76803929 76804928 117171 1110038F14Rik NM_054099 25371 30.66 12.20 + +
chrl7 24387707 24388706 12449 Cenf NM_007634 148 30.66 12.20 + +
chrl9 6995921 6996920 26379 Esrra NM_007953 -123 30.66 12.20 + +
chr4 155576764 155577763 231002 Plekhnl NM_001008233 20284 30.66 12.20 + +
chr4 57580366 57581365 242481 Palm2 NM_172868 -254 30.66 12.20 + +
chr6 8208821 8209820 170772 Glecil NM_133236 34 30.66 12.20 + +
chr8 108384128 108385127 74334 Ranbpl0 NM_ 145824 -33378 30.66 12.20 + +
chr8 113142055 113143054 234729 Vacl4 NM_146216 18 30.66 12.20 + +
chr6 30846116 30847115 54160 Copg2 NM_017478 145 30.59 12.16 + +
chr18 34665828 34666827 225358 Faml13b NM_ 146084 150 30.55 11.79 + +
chrs 74038405 74039404 24051 Sgcb NM_011890 66 30.55 11.79 + +
chr12 114035596 114036595 217887 BC022687 NM_ 145450 -11090 30.36 10.71 + +
chrl4 47451318 47452317 63985 Gmfb NM_022023 -9901 30.36 10.71 + +
chrll 23397298 23398297 67358 1700093K21Rik NM_026105 21398 30.17 11.25 + +
chr4 115500586 115501585 17346 Mknk1 NM_001285487  -10717 30.17 11.25 + +
chr4 123594099 123595098 54170 Rragc NM_017475 =77 30.14 11.92 + +
chr9 47337744 47338743 54725 Cadml NM_001025600  -191 29.83 9.36 + +
chr10 127103055 127104054 20852 Stat6 NM_009284 23514 29.81 11.39 + +
chrl 193893811 193894810 n/a AKO016486 AKO016486 -21942 29.67 11.31 + +
chr8 114250168 114251167 12927 Bcarl AK138372 5369 29.67 11.31 + +
chrll 51569169 51570168 77371 Sec24a BC117906 668 29.38 11.84 + +
chrl2 88540666 88541665 71275 4933437F05Rik NM_027744 38386 29.38 11.84 + +
chrl6 93831985 93832984 n/a AKO009785 AKO009785 -37352 29.38 11.84 + +
chrl7 29686117 29687116 381085 Tbeld22b NM_198647 -130 29.38 11.84 + +
chr2 26788476 26789475 20930 Surfl NR 073420 -16926 29.38 11.84 + +
chr7 91030919 91031918 67943 Mesdc2 NM_023403 -9091 29.38 11.84 + +
chr4 140885600 140886599 13836 Epha2 NM_010139 28946 28.96 10.02 + +
chr9 57268136 57269135 66812 Ppcde NM_176831 19286 28.96 10.02 + +
chrll 112642633 112643632 217294 BC006965 AKO035132 158 28.88 11.57 + +
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chrll 16850791 16851790 72735 Eldr NR_110421 -6 28.88 11.57 + +
chrl9 21346165 21347164 22682 Zfand5 NM_009551 -103 28.70 10.49 + +
chr5 33361044 33362043 22629 Ywhah NM_011738 80 28.52 10.10 + +
chrl2 8506123 8507122 11852 Rhob NM_007483 169 28.50 11.02 + +
chr2 144266836 144267835 228714 Csrp2bp AKO088564 39254 28.50 11.02 + +
chrll 6174442 6175441 18293 Ogdh NM_010956 -16658 28.44 10.99 + +
chrl7 35035225 35036224 70129 Slc44a4 NM_023557 -15686 28.44 10.99 + +
chrl7 47729970 47730969 224836 Usp49 NM_ 198421 -18075 28.44 10.99 + +
chr4 141093899 141094898 320456 B330016D10Rik ~ NR_030695 -7678 28.44 10.99 + +
chrs 116064535 116065534 231659 Genlll NM_ 172719 9331 28.44 10.99 + +
chr5 37086805 37087804 320661 D5Ertd579¢ NM_001081232  -97 28.44 10.99 + +
chrs 37103913 37104912 320661 D5Ertd579¢ NM 001081232  -17205 28.44 10.99 + +
chr8 108128585 108129584 13018 Ctef NM_181322 -31353 28.44 10.99 + +
chrl5 77136658 77137657 93686 Rbfox2 NM_053104 326 28.22 10.55 + +
chr6 29161561 29162560 23917 Impdhl NM_011829 211 28.22 10.55 + +
chrl 34899015 34900014 226970 Arhgef4 NM_183019 40949 28.11 11.48 + +
chrl 74795009 74796008 241113 Prkag3 NM_ 153744 21 28.11 11.48 + +
chrl2 4483728 4484727 17977 Ncoal NM_010881 -168 28.11 11.48 + +
chrl9 3323521 3324520 12894 Cptla NM_013495 721 28.11 11.48 + +
chr2 26180978 26181977 67839 Gpsml NM_153410 2451 28.11 11.48 + +
chrs 31543197 31544196 192292 Nrbpl NM_ 147201 407 28.11 11.48 + +
chr7 19678949 19679948 20475 Six5 NM_011383 -444 28.11 11.48 + +
chr8 114269166 114270165 12927 Bearl NM_009954 -1917 28.11 11.48 + +
chr9 46037647 46038646 66113 Apoa5s NM_080434 -38544 28.11 11.48 + +
chrl5 75799000 75799999 105732 Fam83h NM_001168253 40429 27.82 9.76 + +
chrl7 25969741 25970740 106618 Wdr90 AK129465 28171 27.82 9.76 + +
chr9 121250653 121251652 67095 Trakl BC046285 -24923 27.82 9.76 + +
chr4 140828904 140829903 13836 Epha2 NM_010139 -27751 27.82 8.29 + +
chr2 118587206 118588205 214240 Disp2 NM_170593 -17749 27.80 9.47 + +
chr2 166904128 166905127 98999 Znfx1 NM_001033196  -16113 27.63 11.22 + +
chr9 102534157 102535156 28135 Cep63 NM_001301689  -6203 27.29 10.70 + +
chrl6 10992682 10993681 56722 Litaf NM_019980 33 27.28 9.50 + +
chrll 115375123 115376122 15374 Hnl NM_008258 62 27.23 10.67 + +
chrll 50744626 50745625 19127 Propl NM_008936 22009 27.23 10.67 + +
chr19 10783542 10784541 12507 Cds NM_007650 29423 27.23 10.67 + +
chr6 29145608 29146607 23917 Impdhl NM_011829 16164 27.23 10.67 + +
chrl0 62705984 62706983 68802 Mypn NM_182992 -39784 26.99 10.86 + +
chrl 134018221 134019220 18557 Cdk18 NM_008795 17542 26.85 11.13 + +
chrl6 10956798 10957797 56722 Litaf NM_019980 35917 26.85 11.13 + +
chr3 110052610 110053609 99890 Prmt6 NM_178891 807 26.85 11.13 + +
chr8 114255583 114256582 12927 Bcearl AK138372 -47 26.85 11.13 + +
chr9 107611503 107612502 83486 Rbm5 NM_ 148930 43403 26.85 11.13 + +
chrl 188528784 188529783 21808 Tgfb2 NM_009367 588 26.83 10.78 + +
chrl5 81790765 81791764 29858 Pmml NM_013872 33 26.83 10.78 + +
chr7 27980530 27981529 12587 Mial NM_019394 -14862 26.83 10.78 + +
chr7 35014657 35015656 14751 Gpil NM_008155 168 26.83 10.78 + +
chrll 6191576 6192575 18293 Ogdh NM_010956 427 26.80 8.10 + +
chr12 109792491 109793490 68519 Emll AK132592 19917 26.70 9.50 + +
chrl4 55172917 55173916 219072 Haus4 NM_ 145462 -219 26.70 9.50 + +
chrl7 79234314 79235313 19106 Eif2ak2 NM_011163 47099 26.70 9.50 + +
chrl5 100443760 100444759 207818 Smagp NM_ 174992 23027 26.67 8.96 + +
chr8 86522051 86523050 70134 2210011C24Rik NM_001291292 13069 26.64 9.47 + +
chr9 108165838 108166837 13138 Dagl NM_001276485  -49 26.63 11.00 + +
chr10 80039639 80040638 118445 KIf16 NM_078477 -98 26.62 8.69 + +
chrl2 56547767 56548766 18035 Nfkbia NM_010907 45368 26.62 8.69 + +
chrl5 83372057 83373056 223722 Mcat NM_001030014 13585 26.62 8.69 + +
chr6 125165121 125166120 21940 Cd27 NM_001042564 21425 26.62 8.69 + +
chrll 68504378 68505377 77579 Myhl0 AK047340 -539 26.56 10.31 + +
chrl7 25998018 25999017 106618 Wdr90 NM 001163766  -58 26.56 10.31 + +
chr10 80220132 80221131 208266 Dotll NM_199322 2682 26.39 10.86 + +
chr13 43399249 43400248 328232 Gfodl AKO053379 -208 26.24 9.55 + +
chrl5 82074728 82075727 66570 Cenpm NM_178269 -51 26.17 9.24 + +
chrl 60236631 60237630 269198 Nbeall NM_173444 =312 26.03 10.34 + +
chrl2 112127150 112128149 72805 Zp839 NM_001199785 39162 26.03 10.34 + +
chr4 131604398 131605397 269587 Epb4.1 NM_001128606 96 26.03 10.34 + +
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chr5 149254928 149255927 11987 Slc7al NM_007513 -43948 26.03 10.34 + +
chr6 86142625 86143624 21802 Tgfa AK165017 -2120 26.03 10.34 + +
chr7 4966416 4967415 319748 Z{p865 NM_001033383  -5062 26.03 10.34 + +
chr8 114400199 114401198 56773 Chst5 NM_019950 33401 26.03 10.34 + +
chrll 112643212 112644211 217294 BC006965 AKO035132 -422 25.73 9.58 + +
chrl3 34967190 34968189 19134 Prpfdb NM_013830 328 25.61 10.77 + +
chrl7 57199322 57200321 66972 Slc25a23 NM_025877 -536 25.61 10.77 + +
chr2 142726810 142727809 16558 Kifl6b NM 001081133  -110 25.61 10.77 + +
chr4 120419614 120420613 60613 Keng4 NM_001081142  -333 25.61 10.77 + +
chr4 155405523 155406522 21936 Tnfrsfl8 NM 021985 5573 25.61 10.77 + +
chr5 114239135 114240134 231633 Tmeml 19 NM_146162 10727 25.61 10.77 + +
chr8 108120294 108121293 13018 Ctcf NM_ 181322 -39644 25.61 10.77 + +
chr8 116159030 116160029 270096 Monlb NM_001048143 45 25.61 10.77 + +
chr18 61797354 61798353 56069 1117b AKO003506 -49715 25.60 8.97 + +
chrl0 62891872 62892871 30045 Dnajcl2 NM_013888 43062 25.59 9.23 + +
chrll 95685132 95686131 66610 Abi3 NM_025659 18122 25.59 9.23 + +
chrl5 83401807 83402806 223722 Mcat NM_001030014  -16166 25.59 9.23 + +
chr9 70389783 70390782 66660 Met BC145577 -302 25.59 9.23 + +
chr2 26206928 26207927 67839 Gpsml NM_001199146 9620 25.57 8.47 + +
chr4 123581576 123582575 54170 Rragc NM_017475 -12600 25.57 8.47 + +
chr12 86476748 86477747 73422 Prox2 NM_175198 -29867 25.38 10.00 + +
chrl6 33941136 33942135 545156 Kalrn AKO081504 37177 25.38 10.00 + +
chrll 75275435 75276434 280408 Rilp NM_001029938  -47661 25.22 9.61 + +
chrl 92672190 92673189 n/a Col6a3 AKO076391 31964 24.85 10.02 + +
chrl5 78252706 78253705 246221 Mpst NM_ 138670 12795 24.85 10.02 + +
chr2 29921848 29922847 263803 Pkn3 AK154801 -10915 24.85 10.02 + +
chr4 140539115 140540114 74772 Atpl3a2 NM_001164366  -3173 24.85 10.02 + +
chr6 116287540 116288539 71779 March8 NM_001302385 1 24.85 10.02 + +
chr2 121274825 121275824 574418 Serinc4 NM_001025371 7176 24.72 9.65 + +
chr3 104315726 104316725 269473 Lrig2 NM_001025067  -447 24.72 9.65 + +
chr7 109054083 109055082 101706 Numal NM_ 133947 -28042 24.72 9.65 + +
chr2 127073021 127074020 26371 Ciaol NM_025296 32 24.53 8.24 + +
chr2 164657948 164658947 75642 1700020C07R ik NM_029370 -4414 24.53 8.24 + +
chr2 32612167 32613166 30933 Tor2a NR_045485 -87 24.53 8.24 + +
chrl5 98464770 98465769 74351 Ddx23 NM_001080981 28026 24.49 8.97 + +
chr19 4098712 4099711 29866 Cabp2 NM_001160252 15694 24.49 8.97 + +
chr2 164687408 164688407 75642 1700020C07R ik NM_029370 -33874 24.49 8.97 + +
chr10 40446002 40447001 327747 9030224M15Rik  NM_177793 43415 24.39 10.41 + +
chrll 101328779 101329778 11858 Rnd2 NM_009708 -373 24.39 10.41 + +
chrll 79997059 79998058 71956 Rnf135 BC145236 186 24.39 10.41 + +
chrl3 115248821 115249820 14313 Fst NM_001301373  -162 24.39 10.41 + +
chrl5 78258523 78259522 246221 Mpst NM_138670 18612 24.39 10.41 + +
chr2 142728353 142729352 16558 Kifl6b NM_001081133  -1653 24.39 10.41 + +
chr2 181409847 181410846 18389 Oprll NR_045541 -39374 24.39 10.41 + +
chr4 149382721 149383720 100198 Hoépd NM_173371 -89 24.39 10.41 + +
chrs 150214147 150215146 70717 6330406115Rik NM_027519 267 24.39 10.41 + +
chr7 112729196 112730195 15458 Hpx NM_017371 18935 24.39 10.41 + +
chr8 114249691 114250690 12927 Bcarl AK138372 5846 24.39 10.41 + +
chr12 74140130 74141129 20471 Six1 NM_009189 7070 24.22 9.69 + +
chrl5 75811949 75812948 105732 Fam83h NM_001168253 27480 2422 9.69 + +
chrl0 127113618 127114617 20852 Stat6 NM_009284 34077 23.99 8.73 + +
chrl4 62300872 62301871 668253 Dleu2 AK139063 -162 23.99 8.73 + +
chr3 144342471 144343470 54673 AKO086477 AKO086477 9291 23.95 10.16 + +
chrl6 31663281 31664280 13383 Dlgl NM_001252433  -240 23.73 10.04 + +
chrl7 30748986 30749985 109801 Glol NM_025374 119 23.70 6.32 + +
chr3 108204276 108205275 53883 Celsr2 NM_001004177  -2885 23.70 6.32 + +
chrl 133049238 133050237 54354 Rassf5 NM_018750 46938 23.68 9.70 + +
chrll 20148760 20149759 216543 Cep68 NM_172260 168 23.68 9.70 + +
chrl8 31963493 31964492 74320 Wdr33 NM_001170970 283 23.68 9.70 + +
chr2 167486876 167487875 329562 AS530013C23Rik  AK166336 -28883 23.68 9.70 + +
chrl5 76161321 76162320 68877 Mafl NM_001164608  -19903 23.51 8.02 + +
chr19 4090087 4091086 29866 Cabp2 NM_001160252 7069 23.51 8.02 + +
chrs 31356610 31357609 330064 Slc5a6 NM_001177622  -5813 23.51 8.02 + +
chr19 4096792 4097791 29866 Cabp2 NM_001160252 13774 23.40 8.70 + +
chr2 120178231 120179230 211499 Tmem87a AK134268 18636 23.40 8.70 + +
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chr2 3391461 3392460 50497 Hspal4 AKO088996 38126 23.40 8.70 + +
chr2 58999272 59000271 227937 Pkp4 NM_ 175464 866 23.40 8.70 + +
chr8 48952089 48953088 75677 Cldn22 NM_029383 42754 23.40 8.70 + +
chrll 3351923 3352922 71523 8430429K09Rik NR 028317 -17 23.35 6.97 + +
chrll 75299697 75300696 280408 Rilp NM_001029938  -23399 23.24 9.77 + +
chrll 96685165 96686164 18023 Nfe2ll NM 001130451  -224 23.24 9.77 + +
chr18 34822466 34823465 52563 Cdc23 NM_178347 -11576 23.24 9.77 + +
chrl0 76195310 76196309 12833 Col6al NM_009933 -7021 23.18 10.05 + +
chrll 77276004 77277003 216961 Coro6 BC100532 619 23.18 10.05 + +
chrl3 56702258 56703257 21810 Tgtbi AK135536 -8206 23.18 10.05 + +
chrl7 35068515 35069514 70129 Slc44a4 NM_023557 17605 23.18 10.05 + +
chrl9 4099610 4100609 29866 Cabp2 NM 001160252 16592 23.18 10.05 + +
chr19 60887048 60888047 94281 Sfxn4 AK148530 49786 23.18 10.05 + +
chrs 115956105 115957104 75387 Sirt4 NM_133760 -22112 23.12 10.02 + +
chrl7 45717529 45718528 18037 Nikbie NM_008690 25365 23.07 9.37 + +
chr3 52820545 52821544 108927 Lhfp NM_175386 -24424 23.07 9.37 + +
chrl7 13896860 13897859 21646 Tete2 AKO005879 1042 23.05 9.98 + +
chrl 74843770 74844769 241113 Prkag3 NM_153744 -48741 23.03 9.65 + +
chr13 63653511 63654510 19206 Ptchl AB164616 11833 23.03 9.65 + +
chr2 154875915 154876914 269378 Ahcy NM_016661 23819 22.97 9.03 + +
chr9 54433684 54434683 56506 Cib2 NM_019686 -26298 22.97 9.03 + +
chr8 13471948 13472947 14456 Gas6 NM_019521 22088 22.92 8.73 + +
chr19 5803024 5804023 78891 Scyll NM_023912 -32123 22.86 7.33 + +
chrl0 85802104 85803103 21859 Timp3 AKO082483 39448 22.76 9.81 + +
chr4 41222200 41223199 68970 Dcafl2 NM_026893 39235 22.76 9.81 + +
chr6 83087725 83088724 22377 Whbpl NM_016757 -16770 22.76 9.81 + +
chr12 8457117 8458116 11852 Rhob NM_007483 49175 22.57 9.40 + +
chrll 3442746 3443745 29856 Smtn NM_013870 -3951 22.52 9.37 + +
chr4 154460057 154461056 76866 Mornl NM_001081100  -129 22.52 9.37 + +
chr7 4610178 4611177 243819 Ppporl NM_172894 -126 22.52 9.37 + +
chr8 108378418 108379417 74334 Ranbp10 NM_ 145824 -27668 22.52 9.37 + +
chr8 26126664 26127663 11502 Adam9 NM_001270996 231 22.52 9.37 + +
chrl5 77633812 77634811 239552 Apol8 NM_001081970  -46900 22.49 7.80 + +
chrl5 85035906 85036905 14114 Fbinl NM_010180 -32 22.49 7.80 + +
chrl8 36719015 36720014 15200 Hbegf NM_010415 -44056 22.49 7.80 + +
chr9 57353306 57354305 110119 Mpi NM_025837 46754 22.49 7.80 + +
chr4 134090486 134091485 69885 2610002D18Rik NM_001081099 24073 22.45 9.05 + +
chrl7 46297391 46298390 75564 Rsph9 NM_029338 -16744 22.41 8.23 + +
chrl5 76210160 76211159 68877 Mafl NM_001164608 28937 22.33 8.44 + +
chrl6 4789523 4790522 15369 Hmox2 NM_010443 32958 22.33 8.44 + +
chrl7 31795303 31796302 12954 Cryaa NM_001278570  -19073 22.33 8.44 + +
chr2 23010978 23011977 67121 Mastl NM_025979 67 22.33 8.44 + +
chr4 154440726 154441725 76866 Mornl NM_001081100  -19460 22.33 8.44 + +
chrs 108862967 108863966 243197 Mfsd7 BC094512 14444 22.33 8.44 + +
chrs 36826551 36827550 66717 Ccdc96 NM_025725 -186 22.33 8.44 + +
chr9 56007877 56008876 56434 Tspan3 NM_019793 501 22.33 8.44 + +
chrl0 81105603 81106602 70615 Ankrd24 NM_027480 2467 22.07 9.43 + +
chrll 63734671 63735670 54710 Hs3st3bl NM_018805 616 21.98 9.69 + +
chr12 112088080 112089079 72805 Zp839 NM_001199785 92 21.98 9.69 + +
chrl4 56203512 56204511 68680 Fitml NM_026808 9502 21.98 9.69 + +
chrl7 25031693 25032692 16005 Igfals NM_008340 16479 21.98 9.69 + +
chr3 20054253 20055252 20585 HItf AKO079817 46274 21.98 9.69 + +
chr7 30773707 30774706 72723 Zp74 BC034883 -35126 21.98 9.69 + +
chr8 116158550 116159549 270096 Monlb NM_001048143  -436 21.98 9.69 + +
chr9 108006857 108007856 235606 Apeh NM_ 146226 -10546 21.98 9.69 + +
chrl 123263607 123264606 72999 Insig2 NM_178082 -34950 21.93 9.06 + +
chrll 77304778 77305777 216963 Gitl NM_001004144  -1636 21.93 9.06 + +
chr6 100783789 100784788 232314 Ppp4r2 NM_ 182939 658 21.93 9.06 + +
chrl5 83175089 83176088 69291 1700001L05Rik NR_027980 22139 21.92 8.77 + +
chr3 88717495 88718494 229524 Mstol NM_ 144898 -123 21.90 7.13 + +
chrl5 57684626 57685625 67819 Derll NM_024207 38848 21.65 9.50 + +
chrl7 29270824 29271823 442827 Rab44 NM_001002786  -677 21.58 9.46 + +
chr7 28013122 28014121 12587 Mial NM_019394 -47454 21.58 9.46 + +
chrl5 56524235 56525234 15117 Has2 NM_008216 1367 21.49 7.57 + +
chrl9 6984010 6985009 26379 Esrra NM_007953 11789 21.49 7.57 + +
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chr7 38892222 38893221 12447 Ccnel NM_007633 -213 21.42 9.08 + +
chr2 164228050 164229049 20971 Sdc4 NM 011521 40139 21.38 9.05 + +
chr4 154537047 154538046 76866 Mornl BC048593 39677 21.38 9.05 + +
chr7 91040299 91041298 67943 Mesdc2 NM_023403 290 21.38 9.05 + +
chrl5 3458845 3459844 14600 Ghr NM_001048147  -37858 21.34 8.74 + +
chrl7 27759493 27760492 23969 Pacsinl NM 001286743  -32543 21.31 8.45 + +
chr13 64254046 64255045 238673 Z{p367 NM_ 175494 -39 21.27 8.18 + +
chr4 41221884 41222883 68970 Dcafl12 NM_026893 39551 21.27 8.18 + +
chr5 24096642 24097641 n/a 2010209012Rik AKO012891 -1429 21.27 8.18 + +
chr6 90319193 90320192 243537 Urocl NM_ 144940 36411 21.27 8.18 + +
chrl4 55194122 55195121 219072 Haus4 NM_ 145462 -21424 20.95 6.94 + +
chr4 154500278 154501277 76866 Mornl BC048593 2908 20.92 9.09 + +
chr4 154509911 154510910 76866 Mornl BC048593 12541 20.92 9.09 + +
chrs 24110059 24111058 n/a 2010209012Rik AKO012891 11989 20.92 9.09 + +
chrl 53841404 53842403 98267 Stk17b NM_ 133810 156 20.80 9.33 + +
chrll 4886284 4887283 11764 Aplbl NM_001243044  -43 20.80 9.33 + +
chr12 85328490 85329489 171210 Acot2 NM_134188 180 20.80 9.33 + +
chrl6 94719165 94720164 13185 Dscr3 NM_007834 28572 20.80 9.33 + +
chr19 29399417 29400416 27356 Insl6 NM_013754 -109 20.80 9.33 + +
chr3 19210656 19211655 18583 Pde7a NM_001122759 167 20.80 9.33 + +
chr6 57530657 57531656 243382 Ppmlk NM_175523 -45737 20.80 9.33 + +
chr7 106330959 106331958 67800 Dgat2 NM_026384 -236 20.80 9.33 + +
chr7 17459178 17460177 14709 Gng8 NM_010320 -17457 20.80 9.33 + +
chr7 30022761 30023760 52150 Kcnk6 NM_001033525  -5720 20.80 9.33 + +
chr9 64659300 64660299 102442 Dennd4a AKO051202 654 20.80 9.33 + +
chrl9 46469228 46470227 54130 Actrla NM_016860 498 20.55 9.19 + +
chr2 180007613 180008612 66481 Rps21 NM_025587 15971 20.41 9.11 + +
chr4 108000197 108001196 414872 Zygllb NM_001033634  -27002 20.29 8.75 + +
chr12 112403766 112404765 22031 Traf3 NM_001286122  -315 20.25 8.73 + +
chrl7 25980949 25981948 106618 Wdr90 AK129465 16963 20.25 8.73 + +
chrl7 29678028 29679027 381085 Tbeld22b NM_ 198647 -8219 20.25 8.73 + +
chr19 58935211 58936210 73442 Hspal2a NM_175199 -237 20.25 8.73 + +
chr3 36761418 36762417 229227 4932438A13Rik AK220265 -110 20.25 8.73 + +
chrl0 86353056 86354055 192188 Stab2 AK142339 49920 20.24 8.44 + +
chrl7 46168787 46169786 22339 Vegfa NM_001025250 40 20.24 8.44 + +
chr4 144483876 144484875 20148 Dhrs3 NM_011303 1337 20.23 8.17 + +
chrl0 85765200 85766199 21859 Timp3 AKO082483 2544 20.22 7.91 + +
chrll 105820406 105821405 13056 Cyb561 NM_007805 -15445 20.22 7.91 + +
chrll 94335320 94336319 12291 Cacnalg NM_001177890  -308 20.22 7.91 + +
chrl4 65270808 65271807 16554 Kif13b NM_001081177  -60 20.22 7.91 + +
chr2 118860071 118861070 269336 Ccedce32 NM_199310 -5442 20.22 7.91 + +
chrl4 55135828 55136827 219072 Haus4 NM_ 145462 36871 19.78 8.76 + +
chrl2 109571972 109572971 68519 Emll NM_001043336  -36695 19.71 8.44 + +
chrll 78158120 78159119 11676 Aldoc NM_009657 20921 19.69 8.16 + +
chrl0 75022347 75023346 192734 Al646023 NM_ 198860 229 19.64 8.97 + +
chrll 101050642 101051641 53321 Cntnapl NM_016782 13712 19.64 8.97 + +
chrll 104508360 104509359 16416 Itgb3 NM_016780 10160 19.64 8.97 + +
chr12 3427170 3428169 100043040  1110002LO01Rik AK031200 -923 19.64 8.97 + +
chrl3 101556101 101557100 268697 Ccenbl NM_172301 -160 19.64 8.97 + +
chrl6 8671551 8672550 66690 Tmem186 NM_025708 -34257 19.64 8.97 + +
chr7 30772297 30773296 72723 Zp74 BC034883 -33716 19.64 8.97 + +
chr9 121207559 121208558 67095 Trakl NM_175114 1408 19.64 8.97 + +
chr2 174263831 174264830 57314 Thll NM_ 020580 23027 19.52 7.13 + +
chr7 54050658 54051657 14884 Gtf2hl NM_008186 -306 19.52 7.13 + +
chrl5 81190554 81191553 321003 Xpnpep3 AKO042110 -39564 19.23 7.67 + +
chr9 44187032 44188031 71732 Vpsll NM_027889 -17779 19.23 7.67 + +
chrl3 34965768 34966767 19134 Prpfdb NM_013830 -1095 19.19 7.65 + +
chrl7 46241078 46242077 75564 Rsph9 NM_029338 39570 19.19 7.65 + +
chrl7 47732142 47733141 224836 Usp49 NM_198421 -15903 19.19 7.65 + +
chr18 69751696 69752695 21413 Tcf4 NM_001083967  -884 19.19 7.65 + +
chrl9 5741338 5742337 78891 Scyll NM_023912 29564 19.19 7.65 + +
chr5 20456652 20457651 242860 Rsbnll NM_001080977 489 19.19 7.65 + +
chrl 140515595 140516594 59125 Nek7 AK165583 179 19.15 8.14 + +
chrl7 13852322 13853321 21646 Tete2 AKO005879 45580 19.15 8.14 + +
chr6 17413538 17414537 17295 Met NM_008591 82 19.15 8.14 + +
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chrl0 85783612 85784611 21859 Timp3 AKO082483 20956 19.14 8.41 + +
chrl9 4121055 4122054 29866 Cabp2 NM 001160252 38037 19.14 8.41 + +
chr3 138189703 138190702 75624 Metapl NM_175224 -37857 19.14 8.41 + +
chrs 37113712 37114711 320661 D5Ertd579¢ NM 001081232  -27004 19.14 8.41 + +
chr7 35018705 35019704 14751 Gpil NM_008155 -3881 19.14 8.41 + +
chrl3 91946785 91947784 69085 Zcche9 NM_ 145453 17 19.09 6.56 + +
chrl5 77628742 77629741 239552 Apol8 NM_001081970  -41830 19.09 6.56 + +
chrl5 76983570 76984569 93686 Rbfox2 NM_ 175387 173 18.77 7.44 + +
chrl3 64262589 64263588 238673 Z{p367 NM_ 175494 -8582 18.65 8.42 + +
chrl6 17561594 17562593 224022 Slc7a4 BC016100 14206 18.65 8.42 + +
chr3 96024924 96025923 97122 Hist2h4 NM_033596 41817 18.65 8.42 + +
chrs 125087361 125088360 67978 Tctn2 AKO032378 39061 18.63 7.87 + +
chrl0 127041302 127042301 20852 Stat6 NM_009284 -38240 18.62 8.12 + +
chr7 117916940 117917939 11717 Ampd3 NM_009667 1323 18.62 8.12 + +
chrl5 100254043 100255042 18174 Slclla2 AJ493663 103 18.56 6.91 + +
chr3 116210595 116211594 13171 Dbt NM_010022 -4902 18.56 6.91 + +
chr4 133684000 133684999 230806 Aimll AK155034 46274 18.56 6.91 + +
chr10 80237006 80238005 208266 Dotll NM_199322 -2795 18.49 8.61 + +
chrl4 65285264 65286263 16554 Kif13b NM_001081177 14397 18.49 8.61 + +
chrl7 6986728 6987727 22350 Ezr NM_009510 -99 18.49 8.61 + +
chrl9 5348791 5349790 73720 Cst6 NM_028623 284 18.49 8.61 + +
chr2 131970495 131971494 54338 Slc23a2 NM_018824 -151 18.49 8.61 + +
chrs 118330639 118331638 18125 Nosl NM_008712 14292 18.49 8.61 + +
chrs 149210967 149211966 11987 Slc7al NM_007513 14 18.49 8.61 + +
chr7 29163887 29164886 22695 Zp36 NM_011756 -140 18.49 8.61 + +
chr8 123631907 123632906 234814 Mthfsd NM_001166482  -128 18.49 8.61 + +
chr8 126506176 126507175 56199 Abcbl10 NM_019552 347 18.49 8.61 + +
chrll 5640721 5641720 76508 2210015D19Rik NR_015577 -20932 18.21 7.41 + +
chrll 74684214 74685213 97761 Sgsm2 NM_197943 25869 18.17 7.39 + +
chrl2 86435355 86436354 73422 Prox2 NM_175198 11527 18.17 7.39 + +
chrl8 69752513 69753512 21413 Tef4 NM_001083967  -67 18.17 7.39 + +
chr4 154507989 154508988 76866 Mornl BC048593 10619 18.17 7.39 + +
chrs 44198863 44199862 242960 FbxI5 NM_001159963  -25975 18.17 7.39 + +
chrl2 56566199 56567198 18035 Nfkbia NM_010907 26936 18.13 7.61 + +
chr4 141091736 141092735 320456 B330016D10Rik  NR_030695 -9841 18.08 8.10 + +
chr7 52961845 52962844 13170 Dbp NM_016974 1729 18.08 8.10 + +
chrl 133092215 133093214 54354 Rassf5 NM_018750 3961 18.04 8.08 + +
chr10 127091802 127092801 20852 Stat6 NM_009284 12261 18.04 8.08 + +
chrl5 77786719 77787718 56551 Txn2 NM_019913 -27795 18.04 8.08 + +
chr2 167552320 167553319 329562 AS530013C23Rik  NR_015500 36113 18.04 8.08 + +
chr4 132853353 132854352 269589 Sytll NM_031393 -34851 18.04 8.08 + +
chrs 115246157 115247156 66236 2610524H06Rik NR_027817 17329 18.04 8.08 + +
chr6 48487268 48488267 71660 Rarres2 NM_027852 34902 18.04 8.08 + +
chr6 53237768 53238767 320189 Creb5 AK170766 980 18.04 8.08 + +
chr7 30768317 30769316 72723 Zfp74 BC034883 -29736 18.04 8.08 + +
chrl5 76993499 76994498 93686 Rbfox2 NM_175387 -9757 17.96 5.95 + +
chrll 77907679 77908678 14252 Flot2 AK201315 45207 17.90 7.03 + +
chrll 45878416 45879415 11492 Adam19 BC093480 9428 17.61 6.68 + +
chrl5 77710056 77711055 56551 Txn2 NM_019913 48843 17.61 6.68 + +
chrs 29704534 29705533 56873 Lmbrl NM_020295 -104 17.61 6.68 + +
chrl0 126416609 126417608 11567 Avil NM_009635 -20656 17.55 8.08 + +
chr12 16877000 16877999 50496 E2f6 AK149061 48602 17.54 7.81 + +
chr6 86106934 86107933 21802 Tgfa AK165017 -37811 17.54 7.81 + +
chrl 133586690 133587689 226421 5430435G22Rik NM_ 145509 1919 17.36 8.25 + +
chrll 77685903 77686902 360013 Myol8a AY692138 19150 17.36 8.25 + +
chrl5 77785877 77786876 56551 Txn2 NM_019913 -26953 17.36 8.25 + +
chr4 128919062 128920061 n/a AKO077492 AKO077492 -21412 17.36 8.25 + +
chr7 150933871 150934870 381974 Mrgprg NM_203492 18528 17.36 8.25 + +
chr7 36340060 36341059 243923 Rgs9bp NM_ 145840 30042 17.36 8.25 + +
chr7 52032291 52033290 101568 Vrk3 S71575 6573 17.36 8.25 + +
chrl5 98764493 98765492 74775 Lmbrll NM_029098 -16464 17.28 6.17 + +
chr19 44322278 44323277 30049 Scd3 NM_024450 10474 17.28 6.17 + +
chr3 88296209 88297208 20351 Semada NM_001163489  -31605 17.28 6.17 + +
chr8 72240172 72241171 66869 Ztp869 NM_001039967 130 17.28 6.17 + +
chrll 98570536 98571535 57911 Gsdma NM_021347 45372 17.17 7.12 + +
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chrl7 66086615 66087614 70351 Ppp4rl NR_104465 -45580 17.17 7.12 + +
chrl9 5802185 5803184 78891 Scyll NM_ 023912 -31284 17.17 7.12 + +
chr2 23011471 23012470 67121 Mastl NM_025979 -427 17.17 7.12 + +
chr3 127223751 127224750 28036 Larp7 NM_ 138593 32017 17.17 7.12 + +
chr5 125086376 125087375 67978 Tetn2 AKO032378 38076 17.17 7.12 + +
chr8 95341800 95342799 270084 Lpcat2 NM 173014 -36949 17.11 5.78 + +
chrll 101023719 101024718 53321 Cntnapl NM_016782 -13212 17.03 7.54 + +
chr2 29437583 29438582 107746 Rapgefl NM_001039086  -37157 17.03 7.54 + +
chr2 166902531 166903530 98999 Znfx1 NM_001033196  -14516 17.00 7.78 + +
chrl 137625336 137626335 27280 Phlda3 NM_013750 -36826 16.96 7.76 + +
chrl6 8470713 8471712 268860 Abat NM_172961 -42309 16.96 7.76 + +
chr2 118617322 118618321 214240 Disp2 AKO035975 12345 16.96 7.76 + +
chr2 144267190 144268189 228714 Csrp2bp AKO088564 39608 16.96 7.76 + +
chr3 116215534 116216533 13171 Dbt NM_010022 38 16.96 7.76 + +
chrs 109058503 109059502 231580 Gak NM_001282052  -207 16.96 7.76 + +
chrs 118323519 118324518 18125 Nosl NM_008712 7172 16.96 7.76 + +
chrs 136178421 136179420 215210 Tmeml120a NM_172541 41122 16.96 7.76 + +
chr7 109213195 109214194 11875 Art5 AJ297548 34411 16.96 7.76 + +
chrll 77316652 77317651 216963 Gitl NM_001004144 10239 16.67 6.46 + +
chr2 30141353 30142352 227697 Dolk NM_177648 22 16.67 6.46 + +
chrs 34543720 34544719 17122 Mxd4 NM_010753 -13861 16.67 6.46 + +
chrl 193885238 193886237 n/a AKO016486 AKO016486 -30515 16.49 7.50 + +
chrll 57822876 57823875 73158 Larpl NM_028451 811 16.39 5.98 + +
chrs 114249983 114250982 231633 Tmeml19 NM_146162 -122 16.39 5.98 + +
chrl0 85530490 85531489 69754 Fbxo7 NM_153195 46057 16.25 7.90 + +
chrl0 86434476 86435475 192188 Stab2 AK142339 -31501 16.25 7.90 + +
chrll 115147091 115148090 237987 Otop2 NM_172801 -20886 16.25 7.90 + +
chrll 95666781 95667780 66610 Abi3 NM_025659 36473 16.25 7.90 + +
chr13 56683189 56684188 21810 Tgtbi AK135536 -27275 16.25 7.90 + +
chrl5 78340125 78341124 16185 I12rb NM_008368 -15129 16.25 7.90 + +
chrl6 11007974 11008973 56722 Litaf NM_019980 -15260 16.25 7.90 + +
chr19 10784199 10785198 12507 Cds NM_007650 28766 16.25 7.90 + +
chr2 127269725 127270724 68126 Fahd2a NM_029629 77 16.25 7.90 + +
chr6 87818538 87819537 54161 Copg NM_017477 -18896 16.25 7.90 + +
chr7 116895127 116896126 56786 Tmem9b NM_020050 151 16.25 7.90 + +
chr7 17489197 17490196 19222 Ptgir AK033567 -2142 16.25 7.90 + +
chr9 107640935 107641934 83486 RbmS NM_ 148930 13971 16.25 7.90 + +
chrll 63733751 63734750 54710 Hs3st3bl NM_018805 1536 16.18 6.86 + +
chr12 86462486 86463485 73422 Prox2 NM_175198 -15605 16.18 6.86 + +
chr4 55428310 55429309 19359 Rad23b NM_009011 37705 16.18 6.86 + +
chr12 86434766 86435765 73422 Prox2 NM_175198 12116 15.94 7.46 + +
chr6 38759500 38760499 15258 Hipk2 NM_001136065 27224 15.92 7.71 + +
chr9 99143453 99144452 68121 Cep70 AKO020622 67 15.92 7.71 + +
chrll 57821618 57822617 73158 Larpl NM_028451 -448 15.90 7.44 + +
chrl5 84296981 84297980 72301 1810041L15Rik NM_001163145  -19954 15.90 7.44 + +
chrl7 57198692 57199691 66972 Slc25a23 NM_025877 95 15.90 7.44 + +
chr19 41069946 41070945 17060 Blnk NM_008528 -1421 15.90 7.44 + +
chr7 150925662 150926661 381974 Mrgprg NM_203492 26737 15.90 7.44 + +
chr7 31064943 31065942 233065 Alkbh6 NM_ 198027 -28329 15.90 7.44 + +
chr8 107676309 107677308 12400 Cbfb NM_001161458  -17765 15.90 7.44 + +
chrll 75276180 75277179 280408 Rilp NM_001029938  -46916 15.75 6.24 + +
chrll 95720130 95721129 66610 Abi3 NM_001163464  -16840 15.75 6.24 + +
chrl5 73517640 73518639 239530 Gpr20 NM_173365 19796 15.75 6.24 + +
chrl 122016931 122017930 170706 Tmem37 NM_019432 -47074 15.52 5.78 + +
chrll 116942131 116943130 76972 2810008D09Rik NR_027059 4535 15.52 5.78 + +
chr2 91366479 91367478 75786 Ckap5 NM_029437 28 15.52 5.78 + +
chrl 95123641 95124640 208777 Sned1 NM_ 172463 -8333 15.45 7.19 + +
chr17 87877612 87878611 12314 Calm2 NM_007589 -31837 15.45 7.19 + +
chr2 172236303 172237302 20878 Aurka NM_001291185  -40733 15.21 6.59 + +
chr3 144306189 144307188 54673 AKO086477 AKO086477 45573 15.21 6.59 + +
chr6 33198963 33199962 20336 Exoc4 NM_009148 314 15.21 6.59 + +
chr7 109148877 109149876 101706 Numal NM_133947 2564 15.21 6.59 + +
chrl 74795442 74796441 241113 Prkag3 NM_153744 -413 15.16 7.54 + +
chrll 119959828 119960827 72055 Slc38al0 AK195379 11523 15.16 7.54 + +
chrll 68505600 68506599 77579 Myhl0 NM_ 175260 283 15.16 7.54 + +
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chr12 3319078 3320077 19325 Rabl0 NM_016676 -9609 15.16 7.54 + +
chrl4 73516586 73517585 105670 Rebtb2 NM 001170694  -25231 15.16 7.54 + +
chrl6 17560932 17561931 224022 Slc7a4 BC016100 14868 15.16 7.54 + +
chr2 118616287 118617286 214240 Disp2 AKO035975 11310 15.16 7.54 + +
chr2 125509931 125510930 58521 Eidl NM_025613 11596 15.16 7.54 + +
chr2 30121223 30122222 227696 Phyhd1 NM 001252568 1 15.16 7.54 + +
chr5 114257403 114258402 231633 Tmeml 19 NM_146162 <7542 15.16 7.54 + +
chr7 125584961 125585960 110058 Sytl7 NM_ 138649 568 15.16 7.54 + +
chr8 72611404 72612403 330790 Hapln4 NM_177900 4477 15.16 7.54 + +
chr8 26153635 26154634 11502 Adam9 NM_001270996  -26741 15.11 7.51 + +
chrl5 76983882 76984881 93686 Rbfox2 NM_175387 -140 15.10 6.76 + +
chr6 29129048 29130047 23917 Impdhl NM 011829 32724 14.98 6.93 + +
chrll 64975859 64976858 216831 Arhgap44 NM_175003 105 14.89 7.13 + +
chr4 149362584 149363583 100198 H6pd NM_173371 14207 14.89 7.13 + +
chr12 4529693 4530692 17977 Ncoal NM_010881 -46133 14.86 7.11 + +
chrl7 35262684 35263683 55938 Apom NM_018816 5514 14.86 7.11 + +
chr2 167522973 167523972 329562 A530013C23Rik  NR_015500 6766 14.86 7.11 + +
chr2 93174106 93175105 241556 Tspanl8 NM_183180 39 14.86 7.11 + +
chr4 107972589 107973588 414872 Zygllb NM_001033634 607 14.86 7.11 + +
chrs 36826164 36827163 66717 Ccdc96 NM_025725 -573 14.86 7.11 + +
chr9 107672699 107673698 83486 Rbm5 BC060985 135 14.86 7.11 + +
chrl3 67406704 67407703 238690 Ztp458 NM_001001152  -27802 14.85 6.42 + +
chrl7 48110572 48111571 74123 Foxp4 NM_028767 -49491 14.85 7.36 + +
chrs 150180869 150181868 70717 6330406115Rik NM_027519 -33012 14.85 7.36 + +
chr4 154547181 154548180 76866 Mornl BC048593 49811 14.69 6.55 + +
chrl7 7031952 7032951 22350 Ezr NM_009510 -45323 14.67 5.59 + +
chrll 72832663 72833662 66874 1200014J11Rik NM_025818 -28206 14.54 6.70 + +
chr9 108176600 108177599 13138 Dagl NM_001276485  -10811 12.88 5.66 + +
chrl 137637316 137638315 27280 Phlda3 NM_013750 -24846 12.83 6.47 + +
chr18 61866703 61867702 56069 1117b NM_019508 19615 12.83 6.47 + +
chr4 141074277 141075276 320456 B330016D10Rik  NR_030695 -27300 12.83 6.47 + +
chrs 115017023 115018022 433940 BC057022 NM_001004180  -737 12.83 6.47 + +
chrll 79991386 79992385 71956 Rnf135 BC145236 -5488 12.76 6.66 + +
chr12 112082643 112083642 72805 Zp839 NM_001199785  -5346 12.76 6.66 + +
chr13 23653702 23654701 14957 Histlhld NM_ 145713 7302 12.76 6.66 + +
chr6 52099583 52100582 72628 2700086A05Rik AK146012 -25133 12.76 6.66 + +
chrl6 4781262 4782261 15369 Hmox2 NM_010443 24697 12.57 6.55 + +
chrll 98532901 98533900 57911 Gsdma NM_021347 7737 12.44 6.25 + +
chr9 109835120 109836119 17758 Mtap4 NM_008633 1343 12.43 5.82 + +
chrs 14514635 14515634 26875 Pclo NM_001110796 218 12.40 5.80 + +
chrs 150181483 150182482 70717 6330406115Rik NM_027519 -32398 12.40 5.80 + +
chr7 52011452 52012451 101568 Vrk3 BC027129 7954 12.40 5.80 + +
chr7 17460414 17461413 14709 Gng8 NM_010320 -16221 12.23 5.92 + +
chrl5 100319456 100320455 68614 Letmdl NM_134093 17119 12.22 535 + +
chrl5 100565543 100566542 207839 Galnt6 NM_172451 -6236 12.22 535 + +
chr19 58924921 58925920 73442 Hspal2a NM_175199 10054 12.22 535 + +
chr6 124869735 124870734 69202 Ptms NM_026988 -2271 12.18 5.01 + +
chr6 57483929 57484928 243382 Ppmlk NM_175523 992 12.09 5.65 + +
chrll 64938042 64939041 216831 Arhgap44 NM_ 175003 37922 12.00 6.46 + +
chrll 72811069 72812068 66874 1200014J11Rik NM_025818 -49800 12.00 6.46 + +
chr2 25516529 25517528 107771 Bmyc NM_023326 -45370 12.00 6.46 + +
chr5 37130043 37131042 320661 DSErtd579¢ NM_001081232  -43335 12.00 6.46 + +
chr7 100051889 100052888 72461 Prcp AKO011816 28627 12.00 6.46 + +
chr7 109247904 109248903 11875 Art5 BC144827 152 12.00 6.46 + +
chr8 32238671 32239670 68867 Rnf122 NM_175136 16854 12.00 6.46 + +
chr9 121509802 121510801 22354 Viprl NM_011703 -41532 12.00 6.46 + +
chrll 102817992 102818991 70218 Kif18b NM_197959 -32054 11.85 6.14 + +
chr18 66609713 66610712 58801 Pmaip1 NM_021451 -8045 11.85 6.14 + +
chr4 141114966 141115965 320456 B330016D10Rik  NR_030695 13390 11.85 6.14 + +
chr5 34559990 34560989 17122 Mxd4 NM_010753 -30131 11.85 6.14 + +
chr7 87802229 87803228 70461 Crtc3 NM_ 173863 31035 11.85 6.14 + +
chr9 54635140 54636139 12903 Crabpl NM_013496 23026 11.85 6.14 + +
chrl 88551865 88552864 18159 Nppc NM_010933 14783 11.74 6.31 + +
chr2 167766788 167767787 69553 AKO009597 AKO009597 49560 11.61 6.23 + +
chrll 50079697 50080696 103534 Mgatdb NM_ 145926 41361 11.50 5.54 + +
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chrl5 100546131 100547130 207839 Galnt6 NM_001161768 4278 11.50 5.54 + +
chrl0 87389833 87390832 22172 Tyms-ps NR_000040 -39083 11.39 4.82 + +
chr9 117161396 117162395 207181 Rbms3 NM_001172126 ~ -295 11.21 5.39 + +
chrl5 57679281 57680280 67819 Derll NM_024207 44193 11.11 5.73 + +
chr19 9101927 9102926 66395 Ahnak NM_001039959 28276 11.11 5.73 + +
chrll 99907294 99908293 16660 Krt31 NM_010659 4072 11.00 6.10 + +
chrl4 55476395 55477394 12050 Bcel212 NM_007537 -25367 11.00 6.10 + +
chr2 59124007 59125006 227937 Pkp4 NM_ 175464 -21640 11.00 6.10 + +
chr4 49599390 49600389 67063 2810432L12Rik NM_025944 10853 11.00 6.10 + +
chrs 24046338 24047337 100910 Chpf2 NM 133913 -45730 11.00 6.10 + +
chr7 106774524 106775523 245190 Gm4980 NM_001195529 590 11.00 6.10 + +
chr7 133919998 133920997 66090 Ypel3 NM_025347 10 11.00 6.10 + +
chr8 26162118 26163117 11502 Adam9 NM_001270996  -35224 11.00 6.10 + +
chrl6 33244741 33245740 69150 Snx4 NM_080557 -6301 10.89 5.82 + +
chr8 72606774 72607773 330790 Hapln4 NM_ 177900 -154 10.89 5.82 + +
chrl2 16857129 16858128 50496 E2f6 AK149061 28731 10.75 5.54 + +
chr2 29948614 29949613 263803 Pkn3 AK142988 14829 10.73 4.42 + +
chrl5 84280467 84281466 72301 1810041L15Rik NM_001163145 -3440 10.62 5.28 + +
chrl9 16509975 16510974 14675 Gnal4 NM_008137 319 10.62 5.28 + +
chrs 115941480 115942479 75387 Sirt4 NM_133760 -7487 10.62 5.28 + +
chrll 63738413 63739412 54710 Hs3st3bl NM_018805 -3127 10.56 4.90 + +
chrl2 112397788 112398787 22031 Traf3 NM_001286122  -6293 10.56 4.90 + +
chrl7 13851919 13852918 21646 Tete2 AKO005879 45983 10.54 5.62 + +
chrl6 96313141 96314140 93871 Brwdl NM_145125 -9606 10.35 5.73 + +
chr2 32575951 32576950 30933 Tor2a NR_045485 -36303 10.35 5.73 + +
chr2 29571783 29572782 107746 Rapgefl NM_001039087 14571 10.34 5.13 + +
chrl5 81820691 81821690 29858 Pmml NM_001282040  -29831 10.19 543 + +
chr8 26091926 26092925 11502 Adam9 NM_001270996 34969 10.19 543 + +
chrl 134777486 134778485 16980 Lrrn2 NM_010732 1055 10.02 5.74 + +
chrll 77700528 77701527 19193 Pipox NM_008952 6347 10.02 5.74 + +
chr12 29279296 29280295 71693 Colecl1 NM_027866 28360 10.02 5.74 + +
chrl7 24373661 24374660 12449 Cenf NM_007634 14194 10.02 5.74 + +
chr2 93118237 93119236 241556 Tspanl8 AK171054 33936 10.02 5.74 + +
chrs 118347691 118348690 18125 Nosl NM_008712 31344 10.02 5.74 + +
chrs 150267725 150268724 75860 4930588N13Rik NM_029464 25945 10.02 5.74 + +
chr6 118325715 118326714 213895 Bmsl AK135031 43221 10.02 5.74 + +
chr7 106774173 106775172 245190 Gm4980 NM_001195529 941 10.02 5.74 + +
chr7 26461084 26462083 232984 B3gnt8 NM_001036740 48942 10.02 5.74 + +
chr8 126551366 126552365 56199 Abcb10 NM_019552 -44844 10.02 5.74 + +
chrl4 47473084 47474083 63985 Gmfb NM_022023 -31667 9.95 5.50 + +
chrl5 73525534 73526533 239530 Gpr20 NM_173365 11902 9.95 5.50 + +
chrl6 94740489 94741488 13185 Dscr3 NM_007834 7248 9.95 5.50 + +
chr2 131956687 131957686 54338 Slc23a2 NM_018824 13658 9.95 5.50 + +
chr2 163862123 163863122 58231 Stk4 NM_021420 -37291 9.95 5.50 + +
chr4 133907690 133908689 56219 Extll AK164184 20273 9.95 5.50 + +
chrl0 85758538 85759537 21859 Timp3 AK082483 -4119 9.85 4.43 + +
chr12 109608555 109609554 68519 Emll NM_001043336  -112 9.85 4.43 + +
chrl4 65258070 65259069 16554 Kif13b NM_001081177  -12798 9.85 4.43 + +
chrl5 76683481 76684480 223669 Zp7 NM_145916 -25725 9.76 5.01 + +
chrs 34559442 34560441 17122 Mxd4 NM_010753 -29583 9.76 5.01 + +
chr8 90462603 90463602 94187 Zfp423 NM_033327 20392 9.75 4.68 + +
chr6 54227539 54228538 78004 Prrl5 NM_030024 -48967 9.73 537 + +
chrs 150256650 150257649 75860 4930588N13Rik NM_029464 14870 9.63 5.31 + +
chr7 31344181 31345180 56189 Prodh2 BC052815 49896 9.63 5.31 + +
chrl6 10992049 10993048 56722 Litaf NM_019980 666 9.50 4.88 + +
chr9 116127664 116128663 21813 Tgfbr2 NM_009371 -43683 9.50 4.88 + +
chrll 115388876 115389875 15374 Hnl NM_008258 -13692 9.41 5.39 + +
chr6 124414318 124415317 232371 Clrl NM_181344 -28313 9.41 5.39 + +
chr6 100783056 100784055 232314 Ppp4r2 NM_182939 -76 9.10 4.24 + +
chr4 47190724 47191723 12819 Coll5al NM_009928 -29660 9.06 5.19 + +
chrl 107709802 107710801 21934 Tnfrsflla NM_009399 33003 9.06 5.38 + +
chrll 46209337 46210336 432552 Fam71b NM_001013783  -8395 9.06 538 + +
chrl2 25326846 25327845 12879 Cysl NM_001004455 39315 9.06 5.38 + +
chr13 52143577 52144576 74050 4921525009Rik NR_045061 -48033 9.06 538 + +
chrl8 34706826 34707825 225358 Fam13b NM_ 146084 -40849 9.06 5.38 + +
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chr4 133608269 133609268 230806 Aimll NM_001162970  -15598 9.06 5.38 + +
chr6 100842038 100843037 232314 Ppp4r2 NM_ 182939 40060 9.06 5.38 + +
chrl5 57685551 57686550 67819 Derll NM_024207 37923 9.04 5.17 + +
chrl5 77159956 77160955 93686 Rbfox2 NM_053104 -22973 9.00 5.15 + +
chrll 72844786 72845785 66874 1200014J11Rik NM_025818 -16083 8.97 4.46 + +
chr2 29488279 29489278 107746 Rapgefl NM_001039086 13540 8.95 4.76 + +
chrll 69418478 69419477 13643 Efnb3 NM_007911 -45239 8.93 4.75 + +
chrl3 56727594 56728593 21810 Tgtbi AK135536 17131 8.93 4.75 + +
chrl5 100559027 100560026 207839 Galnt6 NM_172451 281 8.93 4.75 + +
chrl7 29257143 29258142 442827 Rab44 NM_001002786  -14358 8.93 4.75 + +
chrl7 32154299 32155298 74377 Hsf2bp NM_028902 16655 8.89 5.28 + +
chr4 41499801 41500800 76992 Fam219ao0s NR 045726 35832 8.85 5.26 + +
chr7 142742815 142743814 19267 Ptpre NM_011212 13809 8.85 5.26 + +
chr9 47580380 47581379 54725 Cadml NM_207675 -40976 8.50 5.05 + +
chrl0 62665426 62666425 68802 Mypn NM_ 182992 775 8.43 4.82 + +
chrl 53885663 53886662 98267 Stk17b NM_133810 -44104 8.21 4.23 + +
chrl9 5016548 5017547 225870 Rinl NM_ 145495 -33760 8.21 4.23 + +
chr6 87738963 87739962 69834 Rab43 NM_133717 20286 8.18 4.86 + +
chr12 112258996 112259995 217864 Rceorl NM_198023 -18513 8.15 4.85 + +
chrl6 4469401 4470400 11515 Adcy9 NM_009624 -49403 8.15 4.85 + +
chr9 121915595 121916594 215494 C85492 NM_ 153540 -10951 8.15 4.85 + +
chr9 55937636 55938635 19200 Pstpipl NM_011193 354 8.15 4.85 + +
chr12 112381324 112382323 22031 Traf3 NM_001286122  -22757 8.13 5.02 + +
chrl4 48693063 48694062 93834 Peli2 NM_033602 -46981 8.13 5.02 + +
chrl6 34095456 34096455 545156 Kalrn AK139581 1221 8.13 5.02 + +
chr7 106812712 106813711 245190 Gm4980 NM_001195529  -37599 8.13 5.02 + +
chr7 88202056 88203055 116904 Alpk3 NM_054085 71 8.13 5.02 + +
chrl0 127165167 127166166 320080 Zbtb39 NM_198035 -10927 8.11 4.48 + +
chrll 77585393 77586392 360013 Myol8a NM_001291212  -4844 8.11 4.48 + +
chr18 66630172 66631171 58801 Pmaipl NM_021451 12415 8.11 4.48 + +
chr2 160750641 160751640 280635 Emilin3 NM_001291145  -13066 8.11 4.48 + +
chr6 90269551 90270550 71797 Chstl13 NM_027928 5129 8.11 4.48 + +
chrs 21164545 21165544 242864 Napepld NM_178728 42119 7.94 491 + +
chrl8 12326810 12327809 76482 3110002H16Rik NM_029623 72 7.92 3.74 + +
chrll 64868616 64869615 216831 Arhgap44 NM_175003 1760 7.67 3.86 + +
chrl5 77736631 77737630 56551 Txn2 NM_019913 22268 7.67 3.86 + +
chrl7 43154128 43155127 94185 Tnfrsf21 NM_178589 1125 7.58 4.52 + +
chr7 36340459 36341458 243923 Rgs9bp NM_ 145840 29643 7.47 4.01 + +
chr9 119981913 119982912 13051 Cx3crl NM_009987 -5013 7.47 4.01 + +
chr6 57484268 57485267 243382 Ppmlk NM_175523 653 7.32 4.22 + +
chrl7 31801268 31802267 12954 Cryaa NM_001278570  -13108 7.29 4.53 + +
chrl 134749626 134750625 16980 Lrrn2 NM_010732 -26806 7.24 4.67 + +
chrll 63765437 63766436 54710 Hs3st3bl NM_018805 -30151 7.24 4.67 + +
chr4 155418327 155419326 21936 Tnfrsfl8 NM_021985 18377 7.24 4.67 + +
chrl7 29693329 29694328 381085 Tbeld22b NM_ 198647 7083 7.05 4.56 + +
chrl 74800445 74801444 241113 Prkag3 NM_153744 -5416 7.03 4.37 + +
chr6 29268607 29269606 330277 Fam71f1 NM_207258 -33 6.99 3.66 + +
chr13 49308593 49309592 66329 Susd3 NM_025491 34440 6.93 334 + +
chrl5 71831522 71832521 69700 Col22al NM_027174 32636 6.81 4.09 + +
chrl5 100260120 100261119 18174 Slclla2 AJ493663 -5975 6.75 3.79 + +
chr2 118844058 118845057 269336 Ccdce32 NM_199310 10534 6.75 3.79 + +
chrl0 39406166 39407165 19714 Rev3l BC048946 -45300 6.56 3.96 + +
chr6 125206316 125207315 21940 Cd27 NM_001042564  -19771 6.56 3.96 + +
chr12 27140700 27141699 108089 Rnfl44a NM_080563 -41079 6.46 4.20 + +
chrl4 65251817 65252816 16554 Kif13b NM_001081177  -19051 6.37 4.31 + +
chr7 87797708 87798707 70461 Crtc3 NM_173863 35556 6.37 4.31 + +
chr8 13503544 13504543 14456 Gas6 NM_019521 -9509 6.37 4.31 + +
chr5 36799449 36800448 66717 Ccdc96 NM_025725 -27288 6.09 3.02 + +
chrl5 100260239 100261238 18174 Slclla2 AJ493663 -6094 6.00 323 + +
chrll 77614527 77615526 360013 Myol8a NM_011586 224 5.68 3.28 + +
chrl8 66646152 66647151 58801 Pmaipl NM_021451 28395 5.54 3.95 + +
chrll 64975648 64976647 216831 Arhgap44 NM_175003 316 5.07 3.08 + +
chr13 73940862 73941861 72293 Nkd2 NM_028186 43718 5.07 3.08 + +
chr4 49572401 49573400 67063 2810432L12Rik NM_025944 37842 4.74 3.59 + +
chrs 53664470 53665469 66278 1810013D10Rik NM_001145433 6626 4.74 3.59 + +
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Table A2.9 List of Six4 and MyoD co-bound loci annotated to genes regulated by
both Six4 and MyoD

Reg. Reg.
Dist. to pvalue Fold by By
chr start end GenelD Symbol Accession TSS (bp) _ (-logio) change Six4 MyoD
chrl5 80614816 80615815 213988 Tnrc6b NM_177124 -13724 4.28 2.72 + +
chrl9 36194010 36195009 107765 Ankrdl NM 013468 -176 36.25 9.18 + +++

+, p < 0.05 or fold change difference between cells with Six4 knockdown (or MyoD
knockdown or ectopic expression in fibroblasts) and control cells of at least 1.5

+++, p < 0.05 and fold change difference between cells with Six4 knockdown (or MyoD
knockdown or ectopic expression in fibroblasts) and control cells of at least 1.5
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