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Introduction:  

The subgranular zone of the hippocampal 

dentate gyrus and the subventricular zone 

adult of the adult mammalian brain harbour 

neural stem cells (adult NSCs), which provide 

a lifelong source for neurons and glial cells. 

To elucidate their potential usage in neuro-

regenerative medicine, several technical 

problems need to be solved, including the 

development of optimized protocols for cell 

expansion and differentiation. 

Materials and Methods:  

rNSC-1b, a subclone of an NSC cell line 

established from the brain of an adult rat, was 

grown in defined media containing a serum 

supplement and growth factor cocktails. 

Cocktails of the growth factors EGF, bFGF, 

PDGF and LIF and neurotrophic factors, as 

well as several growth matrices were analyzed 

for their effects on cell expansion and 

differentiation. Immunocytochemistry, RT-

PCR and Western blot analysis were 

performed to monitor gene expression during 

expansion and differentiation of rNSC-1. 

 

 

 

Results:  

Underlining their neural stem cell character, 

rNSC-1 cells co-express Nestin, GFAP and 

S100, as well as Oct4 and Sox2. Moreover, 

rNSC-1 cells express the pro-neuronal factors 

HES5 and prox-1 reflecting their commitment 

to the neural lineage. In addition, they express 

REST, an inhibitor of the neuronal phenotype 

which parallels the fact that neuronally 

differentiating cells are absent in rNSC-1 

cultures at this stage. During expansion rNSC-

1b cultures exhibit a high proliferation rate 

and preferentially grow as neurospheres. 

Adherent growth can be triggered by poly-

ornithin, matrix proteins such as fibronectin, 

laminin or Matrigel, but also by the 

application of cyclic AMP or FCS. Presence 

of increasing concentrations of FCS resulted 

in increasing numbers of cells that 

differentiated into astroglia. Adherent cell 

growth per se, however, did not induce neural 

differentiation. Presence of bFGF, but not of 

the other growth factors was absolutely 

required for rNSC-1 expansion. Neural 

differentiation could be efficiently induced by 

addition of a mix of cAMP and retinoic acid 

and led to the generation of cells expressing 

glial or neuronal markers.  
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Discussion and Conclusions:  

Stable in vitro expansion of adult rat stem 

cells committed to the neural lineage required 

the presence of bFGF but not of EGF, PDGF 

or LIF. Neural differentiation was inducible by 

exposure to cAMP/retinoic acid and resulted 

in the production of neuronal and glial 

derivatives 

 

 


