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Analysis of Differentiation Potency of Bovine Spermatogonial
Stem Cells In Vitro
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Abstract Long-term culture of spermatogonial stem cells (SSCs) in vitro is the core technique of the
spermatogonial stem cell manipulation in livestock. However, the method for long-term culture of livestock SSCs
has not yet been established so far. One of the reasons is lack of a simple and effective approach for analysis of
biological activity of the livestock SSCs. The purpose of this study was to establish a method for identification of
the bovine SSCs (bSSCs) biological activity in vitro. Firstly, bSSCs were cultured. Then, bSSCs were induced with

stem cell factor (SCF) for differentiation in vitro. During the induction, the cells were observed with microscope,
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and the differentiated cells were identified by immunofluorescence staining. The results from observitions showed
that the morphology of the bSSCs was changed obviously after induction culture for 8 d; and the cell motion
behavior revealed specific characteristic of spermatocytes. The results from immunofluorescence staining showed
that the differentiated cells expressed Scp3, a marker gene of spermatocytes. The results above illustrate that the
bSSCs cultured in vitro possess the potential for differentiation into spermatocytes. In this study, the analysis
method for inducing differentiation of the bSSCs has been established, and it can be applied for identification of
physiological potential of the bSSCs cultured in vitro. However, culture conditions of inducing differentiation in

vitro can’t meet all of the requirements for bSSC meiosis, resulting in some phenomena not fitting completely with

the characteristics of spermatocyte. The culture medium of inducing differentiation still needs improvement.
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The results of immunofluorescence double-label staining of bSSCs. A: visible photograph; B: green fluorescence photograph, showing the cells marked

with PLZF; C: red fluorescence photograph, showing the cells marked with GFRa-1; D: blue fluorescence photograph, showing the cell nucleus; E:

merge of A, B and C. Scale bars=40 pum.
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Fig.1 Identification of bSSCs by immunofluorescence double-label staining
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A: the bovine SSCs without induction. The thick arrow showed STO cells. The thin arrow showed undifferentiated bSSCs; B: differentiated cells after
induction for 8 d. The thick arrow showed STO cells. The thin arrow showed spermatocyte-like cells. Scale bars=40 um.
E2 4SSCsHSCFi%E-S8 dia R4S
Fig.2 Cell morphology after induction of bSSCs with SCF for 8 d
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A: cell culture was performed in SSC differential induction medium. The thick arrow showed STO cells. The thin arrow showed spermatocyte-like

cells; B: cell culture was performed in non-SCF differential induction medium. The thick arrow showed STO cells. The thin arrow showed the SSC

derived cells.
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Fig.3 SCP3 immunofluorescence staining was performed after differential induction of bSSCs in vitro
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