Studying oligodendrocyte precursor cell differentiation
and migration using immunohistochemistry
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. Introduction | [ Principle of N Methods
In the adult mammalian brain, multipotent progenitor cells involved in the I mmuno h istoc h em ist ry ardU injection and perfusion

reproduction of neurons and glial cells have been well investigated only in

two germinal regions: the subventricular zone (SVZ) of the lateral ventricle 12-week old C57 mice (n=2) received i.p. injections of BrdU (Sigma) at a

and the subgranular zon.e (SGZ) of the.dentate gyrus in the hippocampus. 'ﬂdireCt |mmunOhistOC he miStfy concentration of 200mg/keg for 7 consecutive days. The mice were
However, one class of glial cells, the oligodendrocyte precursor cells (OPCs) . transcardially perfused forty-eight hours following the last injection.
have been found to multiply and sometimes differentiate into neurons in Sngnal e—
vitro. OPCs in the developing and mature CNS were mainly thought to serve I : :
mmunohistochemistr

as the primary source of remyelinating cells called oligodendrocytes. Fluorescent Tag Y
rl-]lowevher,”recen(;ctrsport:.on :Eetilsctrophysmlogéfagpropert!fs of CI?PC]SC h . "‘ First, 14um-thick brain sections were cut using a cryostat and treated with

ﬁve; adenge ’ ©no |or.1 X ah e?/ afre co.mmlfe progem ohr ce> 9 ' © L'ghl 2N HCl to reveal the BrdU epitope inside the cell nucleus. Then, sections
]?Olfn?inegncerﬁscy;eeclen:taiié\;gs rfajesghivynni:\ftnsgrfeer(])ePrCa:zlrrfat/ Si?c?err?:\etilant-e Labeled Secondafy were stained using an anti-BrdU antibody (abcam). The sections were triple
o function.al neurons, that is, not all OPCs may be committed to Antnbody labelled with an anti-doublecortin antibody (DCX; Santa Cruz) and an anti-
becoming oligodendroc’ytes. Tf;ese studies have provided evidence / \ alpha receptor for platelet-derived growth factor antibody (PDGFRa;
suggesting the existence of GABAergic cortical neurons issued from OPCs Pn'mary Anhbody c—— MlII!pore). The cell nuclei were coloured using Hoescht 33342 stain
with spontaneous synaptic currents and an ability to fire action potentials— / Proteins (Invitrogen).
both indicators of a neuronal phenotype. These findings support the idea . o
that GABAergic cortical neurons could be derived from the OPCs. '8 \ Fluorescent microscopy was used to observe and document the staining.

In this study, adult mice are injected with 5-Bromodeoxyuridine (BrdU), a
uridine analog that is incorporated into DNA, which serves as a marker for
cell division. Doublecortin (DCX) is a microtubule-associated protein

strongly expressed by neuronal precursor cells during neuron migration Ce"mssue \ /

from the subventricular space and the subgranular zone of the dentate

gyrus. The alpha receptor for platelet-derived growth factor (PDGFR ), are \ /

proteins expressed in OPCs and is one of the markers which specifically

determines the presence of OPCs as this protein is only expressed by / O \
proliferating progenitor cells. / \ Co n CI u s I o n s

Di '
Immunohistochemistry is used to detect BrdU and DCX in order to I sc u ss I o n

investigate whether new neurons can be derived from OPCs. Specifically, Out of the six pairs of recently divided OPCs, a single pair of OPCs was
we examined closely associated pairs of OPCs under fluorescent microscopy found to be double labelled with BrdU and PDGFRa, which confirms it
and determine if they have recently undergone division. Based on previous was recently divided and was a pair of OPCs.

research, we hypothesized that the role of OPCs is not solely to differentiate
into oligodendrocytes but also possibly become neurons.

Areas of the cortex, non-dentate gyrus hippocampal tissue, the cerebellum
and the corpus callosum were examined to determine if any closely associated
pairs of OPCs could be observed. A total of 6 pairs were found and their
identity as OPCs was confirmed with both nuclei staining antibodies for
PDGFR-alpha and the Hoescht stain under fluorescent microscopy first.

Due to the absence of DCX expression, we cannot conclude whether the
OPC’s are migrating as the presence of this protein is a marker for
migrating cells.

Figure 1 shows a single pair of OPCs after double labelling with BrdU and

PDGFRa only, while DCX labelling was not observed. The expression of PDGFR F t St d —
\ / proves this pair is OPC as presence of the PDGFR serves as a marker for OPCs, u u re u Ies

/ \ while BrdU incorporation into neural nuclei suggests the cells were actively
dividing during the time they were injected with BrdU. Due to the absence of Future studies should repeat this process with a different antibody or
DCX expression, we cannot conclude whether the OPC’s are migrating as the perhaps a different marker for OPC migration. Although not tested in this
Res u Its presence of this protein is a marker for migrating cells. study, one of our the hypotheses is that OPCs may serve functions other
than become oligodendrocytes or neurons, so a different marker which
The BrdU labelling resulted in a very low intensity of fluorescence and may may determine the presence of electrophysical properties may further
have been a result of some experimental errors. For example, before the BrdU enhance the hypothesis that these OPCs serve other important functions
epitope can be expressed, 2N HCL is added to denature the tissues and expose and are not quiescent cells.

the epitope. Initially, the optimal concentration of hydrochloric acid needed
was miscalculated and improper denaturation of the cells means that the BrdU
epitope was not properly exposed to the BrdU antibody within the nuclei of
the OPCs.
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