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Studies of Neuronal Cell Differentiation in Neonatal Rat Brain.
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Studies of Neuronal Cell Differentiation in Neonatal Rat Brain
Neuronal cells cease proliferating before postnatal stage. It is
knownthat cell cycle regulatory proteins control the progression
of cell cycle, but the molecular mechanisms involved in neuronal
differentiation in brain remain unclear. In the presence study,

we use primary cultured neuronal cells (in vitro model,



dissected on embryonic day 18) and pre- and postnatal rat brain

(in vivo model) to examine the expression of cell cycle

regulatory proteins and a-tubulin, the component of microtubule.
By the new technique " Differential Display ", we have

identified the genes that express differently between DIV 3

(days in vitro) and DIV 14. Eight gene fragments were found
expressing on DIV 3, but not DIV 14. Seven gene fragments were
found expressing on DIV 14, but not DIV 3. They were cloned into
TA vectors and pBS vectors. PCR amplified gene fragments will be
use as probes to verify the mRNA expression of the genes on
different days in prenatal and postnatal rat brain. We screened

the expression of Rb, cyclin D3, cdk4, p16 and p21 both in vitro
and in vivo. No significant expression of these proteins were

found during these time points. Cell cycle inhibitory proteins,

pl6, p21 and p27 were found expressing at low level in both
primary cultured cells and pre- and postnatal neuronal cells,
presumably inhibiting the cell cycle progress of neuronsafter
embryonic day 18. a-Tubulin, migrated as a doublet in SDS-PAGE
at early postnatal rat brain. This low molecular weight form of
a-tubulin was neither expressed in the primary culture cell

system, nor were they expressed before birth or 16 days after

birth in vivo. This protein was not tyrosine-phosphorylated
demonstrated by immunoprecipitation and potato acid phosphatase
treatment. To investigate the cause of these phenomenom, A23187,
PMA, EGTA, KCI, NMDA, amphetamine, NGF and CRH were added to DIV
5 cultured neurons. None was found to change the expression form
of a-tubulin. Further characterization of the genes found in
differential display will help us understand the neuronal
differentiation in neonatal rat brain.



