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Results Conclusion

Arc-GFP:

* Levels of Arc expression are similar in all conditions within
Arc-GFP experiment.

* Results are inconclusive in terms of the difference in levels
of Arc expression. GFP could have tagged all Arc protein
expressed in non-stroke induced mice.

Arc-Cre-YFP:

* Thereis an increase in Arc expression in stroke induced

Introduction

Motor learning involves synaptic plasticity — the rewiring
and formation of new neuronal connections in our brain.
Rewiring of neural circuits, particularly those of the
central nervous system, is necessary to accommodate
for the development of novel forms of muscle

coordination. This study aims to understand the role of

the immediate early-gene (IEG) Arc (activity-regulated

cytoskeleton-associated protein) which has been mice.
associated with synaptic plasticity and motor memory * Levels of Arc expression are indifferent on either side of
spinal cord.

development 2. . . L
P * There is evidence of upregulation of Arc expression in

stroke model; however, cannot conclude that there is
upregulation on either side of spinal cord to compensate
for loss of function due to induced stroke on left brain.

As animals learn new motor skills, spinal neurons are

hypothesized to upregulate their Arc expression. This

aids the synaptic plasticity process that is required to

form new neural circuits at the spinal cord level.
Thereby, analysis of Arc expression following
reacquisition of lost motor skills will allow us to examine

Future steps

 To quantify the number of cells that expressed Arc.

which neurons of the spinal cord underwent synaptic
plasticity.

Malfunctioning of synaptic plasticity can result in a
 To carry out an experiment where Arc-Cre is crossed with

Arch-GFP. This is to drive the expression of GFP that is

wide range of neurodegenerative disorders . Hence, our

research aims to shed important insights on the All images were taken at 10X. A, B, C Results from Arc-GFP . . .
biological hani h duri experiment. D, E, F Results from Arc-Cre-YFP experiment. A, D Mice fused with a protein called Archeorhodopsm (Arch). Arch
neuroblological mechanisms that occur uring the A ) ) * Y : : _ .y s : . Ll
i . tor skl 4 thus d . did not get adhesive test nor training; no stroke. B, E Mice were given 5@ I'ght se4n5|t|ve protelnothat a”O‘{VS us to inhibit neurons
acquisition of hew motor SKifls an Us deepen the adhesive test and training on right hand; no stroke. C, F Mice were using light ®. Arch-GFP fusion protein is expressed under
knowledge of Arc’s role in renewing neural circuits in given adhesive test and training on right hand; stroke was given on the control of Cre and Cre is expressed whenever Arc is
neurodegenerative disease models. left brain. expressed. This experiment will be conducted in live mice

where light is used to activate Arch temporarily.
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Experiments:

1. Arc-GFP: destabilized form of GFP
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A Perfusi took ol 90 Mice were 1. IP injection of Mice were All animals were  The spinal cords  Sections of the Pictures of the 4. Flytzanis NC Bedbroék/CN Chiu H. et al Archaerhod/gpsin variants with
rc. Ferrusion took place trained to Rose Bengal tested, post- perfused in 4% were cut usinga  spinal cords spinal cords were ' X 9 |t’ i+ f|’ ’ - : 9 Habditi
minutes after behaviour test. remove (photosensitive dye) stroke, to paraformaldehyde cryostatto 12 um underwent taken with an enhanced voltage-sensitive Tfiuorescence in mammalian and caenornabditis
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2. Arc-Cre-YFP: YFP expression is hand. stroke area by laser  adhesive from  Spinal cords were chemistry (IHC)  10X. 1:28:43 PM. doi: 10.1038/ncomms5894.
p. ] 3.Clot forms in brain  hand. post-fixed (1h) in procedure to stain
controlled by Cre which is under resulting in stroke paraformaldehyde for GFP and YFP.
the regulation of estradiol then transferred to
; _ sucrose for storage A k I d
recgptor (ER) 3. Cre is onIY antil cut. ckKnowie ge me nts
activated when an estradiol o ‘
agonist (ex: Tamoxifen) is given to s This project was funded by the Undergraduate Research
-

the mouse. YFP marks neurons
that expressed Arc during
training.

Opportunity Program (UROP) at the University of Ottawa.
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