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Differentiation of bovine male germ-line stem cells in vitro

Yuncheng Zhao, Hong Dong, and Jingbo Chen
Xinjiang Academy of Animal Science, Urumgi 830000, China

Abstract: Male germ-line stem cells (mGSCs) have the capability of self-renewal and latent capability of differentiation. mGSCs is
the unique diploid immortal cell which can transfer genetic information to filial generation. The combination of transgenic
technology and mGSCs heterotransplanting will supply new opportunities and paths to cloning animal, transgenic animal and gene
therapy of some human hereditary disease. We studied the isolation and cultivation of mGSCs that were isolated and purified from
5-6 month old bovine fetal testis, new born bovine testis by adopting mixed enzymes digestion and different attaching velocities
methods. The results showed that sertoli cells were indispensable to mGSC’s proliferation and differentiation in vitro. The sertoli
cells in logarithmic phase have a significant effect on mGSC’s attaching, proliferation and differentiation. Co-culture with Sertoli
cells, mGSCs differentiated to long sperm after 16 days. A preliminary system for mGSC’s inducing differentiation was established.
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Fig. 1 Bovine male germ-line stem cells co-culture with sertoli.
(A) the cell suspension of bovine testis in this stage, only sertoli
cells (arrows) and mGSCs (arrowheads) were present (100 x ).

(B) after 24 h co-culture with Sertoli cells, most of the mGSCs
(arrowhead) were adhereing on the sertoli (arrow) feeder cell layer
(200x).
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Fig. 2 The differentiation of bovine male germ-line stem cells in
vitro. (A) After 48 h co-culture with sertoli cells, some of the
mGSCs divides to a pair (Ap"). The intercullar bridge (arrow)
connects two mGSCs (600x). (B) mGSCs triad were observed
when co-culture with sertoli cells for 48 h (600x). (C~E) After 4 d,
bird-nest-like colonies (Fig. 2C, 200x) and cell chains (Fig. 2E,
400x) were observed. The positive clone with alkaline phosphatase
staining (Fig 2 D, 200x). (F) After 6 d, lots of bird-nest-like
(arrowhead) and mountain-like (arrow) colonies were observed
(100x). (G) 13 d later, spermatocyte (Fig. 2G, arrow) were observed,
which characteristic of twofold volume of mGSC (Fig. 2G,
arrowhead) (200x). (H) 13 d later, the nucleus and cytoplasmas of
spermatocyte (arrowhead) were amethyst and spodo-violet staining
by Wright-Giemsa. Arrow indicated the sertoli (600x). (I) After 16
days co-culture with sertoli cells, mGSC differentiated into
elongation spermtids. Arrowhead point to the acrosomal cap (600x).
(J) After 16 days, protoplasm drop were observed in most of the
immature sperm. Arrowhead point to the protoplasm drop (600x).
(K) After 16 days, the structure of exfoliated cytoplasmic is
observed accompanied with spermatogenesis (600x). (L) After 20
days, the new clone were observed after digestion by trysin (200x).
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