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Statement of the Problem: A germ stem cell is a biological cell that gives rise to the gametes of an any sexually reproduced organism, these germ cells originate near the gut of an embryo and migrate to the developing gonads. In the adult gonads, they undergo cell division of two types, mitosis and meiosis, followed by cellular differentiation into mature gametes, either eggs or sperm. Therefore these mammalian gametes are derived from a founder population of primordial germ cells that are determined early in embryogenesis and set aside for unique development.

Spermatogonial stem cells provide the foundation for spermatogenesis that begins with self-renewal and differentiation of spermatogonial stem cells. These are the only stem cells in adult mammalian body that can be recognised and studied at cellular level with respect to proliferation and differentiation. They are potentially totipotent cells residing within the basal layer of seminiferous tubules of the testis. Spermatogonial stem cells are unique among adult stem cells because they pass genetic information to the next generation. The ability to recover SSC and transfer them to another testis would provide a viable approach to study spermatogenesis as well as enormous clinical applications down the line. Oogonial germ cells are necessary for the upkeep of the reproductive follicles and oocyte development.  Few reports have proposed that some stem cells even migrate from the bone marrow to the ovaries as a source of extra-genial germ cells. Mechanism for regulation of follicle formation, oocyte attrition and follicle development have not been clearly understood. Therefore culturing these follicles from the oogonial stem cells in-vitro at the early stages of growth could provide us with better understanding of these processes. Therefore considering at these prospective areas of stem cell research, elucidating the molecular signatures associated with stemness of gonadal stem cells and understanding the process of their differentiation in-vitro through the provision of appropriate growth factors are major challenges for stem cell researchers. 

Towards the above mentioned points, the present research proposal will be focussed on isolation, characterization and culturing of spermatogonial and oogonial stem cells from adult male and female mice respectively through the analysis of differentially expressed signals/genes. After isolating SSC and OSC, the cells will be enriched by magnetic activated cell sorting (MACS) or fluorescence activated cell sorting (FACS) for the expression of GPR 125 in SSC and CD 9 in OSC. The isolated SSC will also be identified by the expression of α6 integrin (CD29), β1 integrin (CD49f), THY-1 (CD90), CD9, GFR𝛼𝛼1and CDH1; while isolated OSC will be checked for the expression of Fragilis (Ifitm 3), Stella, Blimp-1, Sox-2, Rex-1, Nanog, Figla and Oct 4 markers.

Conclusion & Significance: The study focusing on germ cell development provide unprecedented opportunities to understand the basis of the propagation of life, therefore successful isolation, cultivation and Characterization of spermatogonial and oogonial stem cells will allow us to study their biological description and their applications in therapeutic approaches.
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