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The Applications of Alginate Microcapsules in Sheep Spermatogonial

Stem Cells Cryopreservation

Liu Daiyan, Luo Fenhua, Kong Qunfang, Bao Jiajing, Wu Yingji*
(The Key Laboratory for Mammalian Reproductive Biology and Biotechnology, Inner Mongolia University, Hohhot 010070, China)

Abstract Cryopreservation of animal cells is an essential part of cell biology. In order to improve efficacy
of sheep spermatogonial stem cells (SSCs) cryopreservation, alginate microcapsules were used to cryopreserve the
sheep SSCs in the present study. Cell viability and culture were evaluated and compared; The products of five SSC-
specific proteins, including CDH1, PLZF, GFRal, OCT-4 and Thy-1 were examined by immunofluorescence after
stored in liquid nitrogen for 10 d. The results indicated that alginate microcapsules could increase sheep SSCs vi-
ability to 78.7%+1.3%, while stored with single cells suspension was 58.4%+1.4% after stored in liquid nitrogen
for 1 d. The viability of sheep SSCs with alginate microcapsules was 78.0%=1.5%, while stored with single cells
suspension was 48.1%+0.8% after stored in liquid nitrogen for 10 d. After four days culture, the SSCs with alginate
microcapsules embedded can form a typical SSCs clusters after stored in liquid nitrogen for 10 d. Immunofluores-
cence showed that CDH1, PLZF, GFRal, OCT-4, Thy-1 were expressed after cryopreservation. Taken together,

alginate microcapsules significantly improved the efficacy of sheep SSCs cryopreservation, and maintained the ex-
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pression of sheep SSC-specific genes after thawing. This study indicates a new method for the cryopreservation of

animal resources by using the alginate microcapsule, especially for the livestock and those endangered species.
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Fig.2 Viability of sheep SSCs before and

after cryopreservation
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P~T: alginate

microcapsules cryopreservation 10 days; U~Y: single cell suspension cryopreservation 10 day; A,F,K,P,U: visible light; B,G,L,Q,V: E-cadher (CDH1);
C,H,M,R,W: Calcein AM (Ca-AM); D,IN,S,X: Hoechst 33342; E,J,O,T,Y: CDHI and Ca-AM merge. STO: SIM mouse embryo-derived thioguanine

and ouabain resistant. Bar=20 pm.
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Fig.3 Immunofluorescence staining of sheep SSCs before and after cryopreservation
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A: non cryopreservation; B: alginate microcapsules cryopreservation 10 days; C: single cell suspension cryopreservation. Bar=20 pm.
El4 L33 SSCsARTRIEHRIMNEKILAS
Fig.4 Morphology of sheep SSCs after cryopreservation
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AFK,P: visible light; B,G,L,Q: E-cadherin (CDH1); C: promuelocytic leukemia zinc finger protein (PLZF); H: GDNF receptor alpha-1 (GFRal); M:
octamer-binding transcription factor-4 (OCT-4); R: a protein on the surface of T-cells (Thy-1); D,I,N,S: Hoechst33342; E: CDH1 and PLZF merge; J:
CDH1 and GFRal merge; O: CDHI and OCT-4 merge; T: CDH1 and Thy-1 merge. Bar=20 pm.
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Fig.5 Immunofluorescence of sheep SSCs with alginate microcapsules embedded cryopreserved 10 d
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