
 

How do neural stem cells decide what to be --
and when?

November 15 2010

Researchers at Duke-NUS Graduate Medical School in Singapore have
uncovered a novel feedback mechanism that controls the delicate
balance of brain stem cells.

Zif, a newly discovered protein, controls whether brain stem cells renew
themselves as stem cells or differentiate into a dedicated type of neuron
(nerve cell).

In preclinical studies, the researchers showed that Zif is important for
inhibiting overgrowth of neural stem cells in fruit flies (genus
Drosophila) by ensuring that a proliferation factor (known as aPKC)
maintains appropriate levels in neural stem cells.

"There is a Zif-related protein in humans, and its function remains to be
analyzed," said senior and corresponding author Hongyan Wang, Ph.D.
"Our finding has paved the way for future study of this human protein in
the context of diseases, including glioblastomas, the most severe form of
brain tumors."

She said it may be "possible to manipulate Zif function into a form of
therapy against diseases, including cancer."

The study was published in the Nov. 16 issue of Developmental Cell
journal.

The findings suggest that a lack of Zif protein expression correlates with
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neural stem cell overpopulation in Drosophila.

The mechanism is circular: Zif is a transcription factor that inhibits the
manufacture of aPKC. But Zif can also be tagged with a phosphate by
aPKC, which excludes Zif from the cell nucleus, and leads to Zif
inactivation, which in turn means an overgrowth of stem cells.

"Next, we would like to investigate the mechanisms of neural stem cells'
self-renewal in mammals, and we are looking for the right
collaborators," Wang said. "We will also continue to use Drosophila as a
powerful model system to uncover critical players in neural stem cell self-
renewal so that we can understand the network involved in this
regulation."
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