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SUMMARY

A fundamental feature of central nervous system
development is that neurons are generated before
glia. In the embryonic spinal cord, for example,
a group of neuroepithelial stem cells (NSCs) gener-
ates motor neurons (MNs), before switching abruptly
to oligodendrocyte precursors (OLPs). We asked how
transcription factor OLIG2 participates in this MN-
OLP fate switch. We found that Serine 147 in the
helix-loop-helix domain of OLIG2 was phosphory-
lated during MN production and dephosphorylated
at the onset of OLP genesis. Mutating Serine 147 to
Alanine (S147A) abolished MN production without
preventing OLP production in transgenic mice,
chicks, or cultured P19 cells. We conclude that
S147 phosphorylation, possibly by protein kinase A,
is required for MN but not OLP genesis and propose
that dephosphorylation triggers the MN-OLP switch.
Wild-type OLIG2 forms stable homodimers, whereas
mutant (unphosphorylated) OLIG2S147A prefers to
form heterodimers with Neurogenin 2 or other bHLH
partners, suggesting a molecular basis for the switch.

INTRODUCTION

All the neurons and glial cells of the mature central nervous

system (CNS) are generated by neuroepithelial stem cells

(NSCs) in the ventricular zone (VZ) that surrounds the lumen of

the embryonic neural tube (forerunner of the spinal cord and
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et al., 2005; Li et al., 2007). It also interacts physically with other non-

bHLH transcription factors, including SOX10, NKX2.2, and ZFP488

(Li et al., 2007; Sun et al., 2003; Wang et al., 2006; Wissmuller et al.,

2006







important for the functional regulation of OLIG2, e.g., it was

recently shown that caseinkinase2 (CK2)-mediated phosphoryla-

tion is required for the oligodendrogenic activity of OLIG2 (Huillard

et al., 2010). Serine phosphorylation of NGN2 by glycogen syn-

thase kinase-3 (GSK3) has also been shown to promote MN spec-

ification by facilitating assembly of NGN2 into a transcriptional

complex with homeodomain factors LHX3 and ISL1/2 (Ma et al.,

2008). It seems that phosphorylation of bHLH proteins (and

perhaps other posttranslational modifications) might be

a common means of regulating cell fate and lineage progression.

OLIG2-S147 Phosphorylation and the MN-OL Fate
Switch
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