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In the last decades there have been huge leaps in the field of 
regenerative therapeutic approaches for diseases of the central 
nervous system (CNS). Stem cell transplantation and identification 
of molecules crucial for regenerative processes took the main part 
of scientific projects. By understanding neuronal development and 
mimicking developmental steps, i.e. trying to induce expression of 
molecules expressed during neuronal development when injury to the 
central nervous system occurs, could lead to the effect regeneration 
scientist all over the world are aiming for. 

 Polysialic acid, a polysaccharide with a high affinity to bind 
water molecules, (PSA) as an example, and as the molecule of my 
personal focus, is over-expressed during neuronal development. After 
maturation of the CNS, expression of PSA is down regulated and the 
polysaccharide is expressed only in areas were neuronal stem cells are 
generated like the subventricular zone (SVZ). The function of PSA is 
mainly to enable migration of neuronal stem cells from the SVZ to 
the olfactory bulb were neuronal cells are substituted throughout life. 
Another function of PSA is to delay cell maturation. 

 Apart from these effects, it has been observed that PSA is 
temporary re-expressed in glial cells after injury in the CNS. These 
observation together with the known function of PSA to enable cells 
as well as neuronal processes to move ( or grow in case of neuronal 
processes) is used in our experimental studies at the Memorial Sloan 
Kettering Cancer Center from 2002-2005. PSA was over expressed 
specifically in glial cells after CNS injury in the brain and spinal cord. 
This PSA rich environment allowed stem cells to move from the CNS 
to brain areas which have been injured. In spinal cord lesions the 
PSA rich gliotic scar enabled neuronal processes to grow through the 

gliotic scar and pass the scar. A huge wall in regeneration of the CNS, 
namely the gliotic scar was successfully overpassed [1]. 

 Another interesting observation was that PSA is used also by 
tumor cells. In highly metastasizing tumors and in tumors which 
spread fast to their environment, like glioblastomas, PSA is highly 
expressed. Tumor cells use the effect of PSA to keep them away from 
neighbour cells. Therefore the cells can stay isolated without contact 
to other cells and avoiding cell-cell-interactions which could even lead 
to a re differentiation of tumor cells. Tumor cells can keep their anti-
social, anarchistic character through the expression of PSA. Studies 
have shown that cleavage of PSA by its specific endoneuraminidase, 
endo N can lead to re differentiation of neuroblastoma cells and to a 
decrease of their migratory potential [2,3]. 

 Studies are now planned to explore in which degree the PSA 
expression enhances the malignant potential of tumors and how the 
endo N cleavage could delay tumor growth. The results will be very 
interesting since a future perspective in treatment of PSA rich tumors 
with endo N could become reality.
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