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Prince Charming's kiss unlocking brain's regenerative potential?

Kyoto Universi ty ident i f ies 'wake-up'  s ignal  for deep-sleeping neural  stem cel ls

Kyoto,  Japan --  The human body has powerful  heal ing abi l i t ies.  But t reat ing brain disorders is no 
easy task,  as brain cel ls  - -  neurons --  have l imi ted abi l i ty  to regenerate.  Nonetheless,  stem cel ls 
are a form of  natural  backup, a vest ige of  our days as st i l l -developing embryos.

The di f f icul ty is  that ,  as we age, our brains '  stem cel ls ' fa l l  asleep'  and become harder to wake up 
when repairs are needed. Despi te ef for ts to harness these cel ls  to t reat  neurological  damage, 
scient ists have unt i l  recent ly been unsuccessful  in decoding the under ly ing 's leep'  mechanism.

Now, researchers at  Kyoto Universi ty studying brain chemistry in mice have revealed the ebb and 
f low of  gene expression that  may wake neural  stem cel ls f rom their  s lumber.  These f indings,  which 
may also apply to stem cel ls e lsewhere in the body, were recent ly publ ished in the journal  Genes & 
Development .

"No one before us has di rect ly compared act ive stem cel ls in embryos wi th inact ive,  'quiescent '  
adul t  stem cel ls ,"  says group leader Ryoichiro Kageyama of  Kyoto Universi ty 's Inst i tute for Front ier  
L i fe and Medical  Sciences, who points out  that  at  least  two genes and their  associated proteins 
regulat ing act ivat ion had al ready been ident i f ied.

The team focused their  at tent ion on protein 'Hes1' ,  which is strongly expressed in the adul t  cel ls .  
This normal ly suppresses the product ion of  other proteins such as 'Ascl1 ' ,  smal l  amounts of  which 
are per iodical ly  produced by act ive stem cel ls .

Moni tor ing the product ion of  the two proteins over t ime, the team pinpointed a wave- l ike pat tern 
that  leads to stem cel ls waking up and turning into neurons in the brain.

When they 'knocked out '  the genet ic code needed to make Hes1, the cel ls  star ted to make more 
Ascl1,  which then act ivated almost a l l  the neural  stem cel ls.

" I t  is  key that  the same genes are responsible for  both the act ive and quiescent states of  these 
stem cel ls,"  Kageyama adds. "Only the expression dynamics di f fer  between the two."

"A bet ter  understanding of  the regulatory mechanisms of  these di f ferent  expression dynamics could 
al low us to switch the dormant cel ls  on as part  of  a t reatment for  a range of  neurological  d isorders."
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'Waves'  of  expression of  the Hes1 and Ascl1 gene control  the s leeping (quiescent)  and waking 
(act ive) states of  adul t  neuronal  stem cel ls (Kyoto Universi ty/Robin Hoshino)
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