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ABSTRACT

Spermatogenesis is a complex process that occurs throughout adulthood. This
process is due to the presence of spermatogonial stem cells (SSCs) on the basement
membrane of seminiferous tubules. Although SSCs are important for
spermatogenesis, little is known about their biology. The study is hampered by the
scarcity of the cell number and the lack of specific biomolecule or surface protein
antigen for their enrichment. In this study, Glia cell line-derived neurotrophic factor
(GDNF) family receptor al (GFRal), which is believed to be expressed on
undifferentiated spermatogonia including SSCs, was used as a surface marker for
enrichment of SSCs from the testis of day-10 neonatal CD1/ICR mice by magnetic
activated cell sorting (MACS). Cell suspension was obtained after two-step
enzymatic digestion of the testes with collagenase and hyaluronidase.
Immunocytochemistry with GFRal, CD9, a6 integrin, and c-kit was performed to
determine the number of differentiated and undifferentiated spermatogonia before and
after sorting. The stemness of GFRal positive cells was confirmed by germ cell
transplantation using donor cells from ROSA26 mice whose ages correspond to
CDI/ICR mice and contain Lac Z transgens. The results showed 4 fold enrichment of
GFRal positive cells in the sorted fraction. The GFRal enriched fraction was co-
enriched with the stem cell markers, CD9, and a6 integrin. On the other hand, this
fraction was depleted of differentiating germ cell marker, c-kit. In addition, germ cell
transplantation analysis showed significantly higher stem cell colonization of the
GFRal enriched fraction when compared to depleted fraction. The sorted fraction
also showed a great enrichment of Oct-4 to nearly 15 fold compared to depleted
fraction. It is concluded that GFRal can be used as a surface marker for SSCs. The
enriched cells exhibit the heterogeneity of developmental potential within the stem
cell pool.
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