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Oligodendrocytes (OLs)
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Myelination: mediated by neuron—glia interactions

requires the participation of several regulators

Very immature OLs express a range of neurotransmitter receptors:
they may be involved in the regulation of OL development

ATP, adenosine, glutamate or GABA can modulate

OPCs proliferation, differentiation and migration

OLs survival and myelination



Scientificquestion

What is the role of GABA Receptors in OLs differentiation and
myelination?



GABA

* y-aminobutyric acid
* Major neurotransmitter in neonatal brain

* Recognized by receptors on plasma membrane (GABAR)



GABAR
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* Ligand-gated ionotropic (Cl) =»fast inhibitory
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Mature and immature OLs = GABA transporter GAT-1

|

May communicate with each other and with neurons through GABAergic pathways = specific role

for GABA signaling in the oligodendroglial lineage development

Cortical oligodendrocytes




Signaling mechanism

The tyrosine kinase Src-family:

* Involved in OLs and Schwann cells

differentiation and myelination

* Related to GABAergic system



Scientific questions

What is the role of GABAR in OLs differentiation and myelination?

Which GABAR is involved?
How does GABA neurotransmitter affect the process?
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Methods overview

In vitro

Purified OPCs from rat forebrain (PO-P2)
OLs: rat optic nerve (P11)

DRG-OPCs cocultures: 1) or 2) with E15 rat

dorsal root ganglia

In vivo

* Localizations: Transgenic rats

= express EYFP under NG2 control (OPCmarker)
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NG2-EYFP mice brain slices

Expression of GABA:R in
OLs in vitro and in vivo
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Cortical oligodendrocytes

Expression of GABA transporters
in oligodendroglial cells in vitro
and in vivo
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Cortical oligodendrocytes

OLs synthesize GABA in vitro

Optic nerve oligodendrocytes

C 1DIv 3DIvV 6DIV D 1DIV 3DIV 6DIV

GAD65/67 S seemes  — 67 kDa MAO, S Swsms S — 60 kDa
~ 65kDa

GAPDH s S s — 37 kDa GAPDH " SIS S — 37 (Da




A

GABA regulates myelination
in DRG-OPC coculture system
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Conclusions
e Oligodendrocytes synthesize GABA and express the major components of
the GABAergic system
e Oligodendroglial cells express both GABAx and GABAs receptors
e Oligodendrocytes express both GAT-1 and GAT-3
e OLs express both GADessr and MAQOs

e GABA has been postulated as one of the modulators of oligodendroglial
cell proliferation, differentiation and myelination

The present study introduces an important role for the GABAergic system

It will be relevant to study the role of GABA in demyelinating diseases
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