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Cultivation and Differentiation of Neonatal Mouse Germ Line Stem Cells
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Germ line stem cells (GSCs) are the cells which are able to self-renew and
differentiate into sperm. It includes primordial germ cells (OCT4+c-KIT+), gonocytes
(OCT4+c-KIT-), and spermatogonial stem cells (SSCs; OCT4+c-KIT- for Asingle to
Apair early SSCs, and OCT4+c-KIT+ for Aaligment late SSCs). Many approaches
have been shown to successfully cultivate putative GSCs in serum-containing medium
in vitro. However, most of these cells are belonging to OCT4+c-KIT+ late
developmental stage of GSCs; and the cultivation of early-undifferentiated GSCs
(OCT4+c-KIT-) in serum free culture system has not been well defined. For this, we
recently got some embryonic body-like colonies (EB-like) from testis of neonatal ICR
mice under selective serum-free culture condition. These colonies showed in strong
alkaline phosphatase activity, OCT-4 protein expression, and strong expression of
GSC-specific genes, including Oct-4, Mvh, Fragilis, Stella, Piwi-like 2, Nanog, Sox2,
Zfpl45; very weak expression of differentiated germ cell-specific genes like Daz1 and



Tex14, but not c-kit (a stem cell factor receptor) and Genf (the Oct-4 repressor). The
Oct-4 expression level of the GSCs is around 70 % of that in ES cells.
Immunocytochemical study showed that these colonies expressed OCT-4, CD29,
CD49f and SSEA-1; but not CD117 (c-kit). These OCT4+c-KIT- cells are able to
differentiate into c-KIT+ germ cells, neuron-like cell lineage, and unmature
hepatocytes under selective induction system in vitro. Further observation by utilizing
EGFP-GSCs cells and blastocyst microinjection, we found the early OCT4+c-KIT-
cells are capable of contributing to the three embryonic germ layers of chimeras’
offspring. Together with these observations, in this thesis, we present a successful
proliferation of early-stage (OCT4+C-KIT-) germ stem cells under a serum free
culture system, and suggest the pluripotent potential of these early OCT4+C-KIT-
GSCs colonies



