
The signalling factor Sonic hedgehog 
(Shh) has been shown to specify the 
identity of motor and interneurons 
in the developing spinal cord in a 
concentration-dependent manner. 
Bai and colleagues now report that 
Shh does not act alone: WNT 
signalling lends a helping hand in a 
time-dependent fashion.

Shh activates the transcription 
of different combinations of homeo-
box and basic helix–loop–helix 

transcription factors that define 
the fate of neural progenitors in the 
ventral spinal cord. however, it was 
suspected that other signals could be 
involved in this process as several of 
these cell types are generated even 
when the cells cannot respond to 
Shh signalling. 

Canonical WNT signalling results 
in the stabilization of β-catenin. 
Therefore, to examine the effects of 
activating this pathway, the authors 
induced the expression of stabilized 
β-catenin in small patches of neu-
ronal progenitors in mouse spinal 
cord. They found that stabilized 
β-catenin induced the expression of 
the dorsal cell markers Pax7, MSx1, 
MSx2 and MaSh1 (also known as 
aSCL1) and inhibited the expression 
of the ventral cell markers Nkx2.2, 
OLig2 and Nkx6.1 in the ventral 
spinal cord. in agreement with these 
findings, they observed an expansion 
of ventral cell types in mutant mice 
in which the expression of β-catenin 
was drastically reduced in the  
developing ventral spinal cord.

interestingly, depending on 
the developmental stage at which 
β-catenin was stabilized, different 
subsets of genes were expressed, 
suggesting that WNT signalling 

can specify different cell fates in a 
time-dependent manner — effects 
of signal strength and duration, 
although possible, are likely to be 
negligible given that expression of 
stabilized β-catenin maximizes WNT 
signal strength and that extending 
the duration of active WNT signal-
ling did not alter the expression of 
dorsal markers.

To gain some insight into the 
mechanisms that underlie these 
effects, the authors examined 
whether β-catenin stabilization 
affected the expression of the media-
tors of Shh signalling, gLi2 and 
gLi3. They found an upregulation 
of gLi3 in cells expressing stabilized 
β-catenin. however, when gLi3 
was removed, the WNT-mediated 
repression of ventral cell fate was not 
completely lost. Similarly, removal 
of gLi2 did not affect the WNT-
induced cell fate switching, leading 
the authors to conclude that the effect 
of WNT signalling on cell fate speci-
fication is partially dependent on 
gLi3, and that gLi2 is not involved. 
These findings ascribe yet another 
function to the multitasking WNT 
pathway in neural development and 
highlight a direct interaction with 
Shh signalling.
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It’s all in the timing

Cross-section of spinal cord showing 
GLI1-CreER expressing cells (red), nuclei 
staining (blue) and membrane β-catenin (green). 
Image courtesy of Bai, C.-B., Case Western 
Reserve University, Cleveland, Ohio, USA.
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