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Abstract  This study developed an optimized stem cell culture method. With this method goat spermatogo-
nial stem cells (gSSCs) can be efficiently isolated and cultured in vitro for a long time to maintain self-renewal
and remain undifferentiated state. Single gSSC suspension was obtained from testis of 3-5 month old goat by two-
step enzymatic digestion and differential adhesion. The gSSCs were identified by morphology observation, alkaline
phosphatase (AKP) staining and cell immunohistochemistry. The gSSCs were co-cultured with the feeder layer of
goat sertoli cells (gSCs), mouse embryonic fibroblast (MEFs) and laminin. The results showed that gSSC colonies

were formed in vitro, and were positive AKP staining. The gene expressions of Oct-4, C-myc, CyclinD1, Ngn3 and
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TERT were identified by RT-PCR in gSSCs. The protein levels of Oct-4, SSEA-1, a6-integrin were also identified

by immunohistochemistry staining. According to statistics of gSSCs colonies, the results showed that the number of

colonies on sertoli cell feeder layer was more than on the other two feeder layer, and the difference was significant

(P<0.05). The gSSCs were cultured for 3-4 generations as well as 2 months in vitro on sertoli cell feeder layer. All

the above showed that the gSSCs can be obtained by the methods of two-step enzyme digestion and differential

attachment, and the cells can be well cultured in vitro for proliferation on the feeder layer of sertoli cell.
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SHALTRDRS B T4 M, 5 73 21 1) 22 U1 BB R 4 IR
16 ed 37 ML 15 352 b, W HCAR U B (1) 400 i
o FEIH 20 s v e B B A 2 R B )

BIR(ZRE R A6 emI% IR L1137 *CHui1 h)
B FR40 min, B FHFE I LI ORI EE RS SR T
0 a3k RS I AR TR 40 T 2K, 1200 r/min g
025 min i 5 FE, 15 2RGS0 B0 )
12.5 gSSCsH4# Eabda i WA 2RS40
JH 0 7 ) R, R R A % B A 1< 10%/mL, 53 )
DBl = S SRR A M m FR A A /) B MEF ] 57
JAAFN0 pg/mLJZF6E & A QMR IR LA, &
413 mL. LADMEM/F124 & Al 5 75 35 ({85 R 0% 77,
2~3 A3 IR, T I B VR B R TR LRI 80% Ao A
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Table 1 Primers used for RT-PCR

S FIPEIS—3) YK EDp)  IRKIECC)  BFEIE
Gene Sequences of primers (5'—3') Products (bp) Tm (°C) Reference sequences
Oct-4 F: GAA GCT GGA CAA GGA GAA GCT 247 54 NM 013633.2
R: CAT GCT CTC CAG GTT GCC TC
P-actin F: GCG GCATCC ACGAAACTAC 138 58 NM 001101.3
R: TGATCT CCT TCT GCATCC TGT C
CyclinD1 F: TGAACT ACC TGG ACC GCT 212 50 NM_053056.2
R: CAG GTT CCACTT GAGYTT GT
C-myc F: CTG GTG GGC GAG ATC ATC A 304 54 NM 001177354.1
R: CAC TGC CAT GAATGA TGT TCC
TERT F: GTG TGC TGC AGC TCC CAT TTC 264 58 NM 001193376.1
R: GCT GCG TCT GGG CTG TCC
Ngn3 F: GCG AGT TGG CAC TGA GCA 220 58 NM_020999.3

R: AAG CTG TGG TCC GCTATG C
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JHL T RS bt DU 81 LA AN S5 1) A0 B 2 ) 4 2 o R A
ERTR; BB1S A, RS T 40 R R A G . 220 d

200 pm

I, ] [T RS 110 T 26 3 R A o e R SR B T B — MR
K v R (A~ 1D).

L1 2R 5T 40 g 7EMEF R 37 2 70 2 %6 i 1R
R ILREIRS dJE A T R K ERAE AR VA (BEIE
FEIF). bR IR 0K, MEFRZE 2 4
WACRAT 2 RN, RS HE, EENEE AR
NG

2L 20 1 5 o R 5 0L TR 80% 26 A5 I, 3 it AL
BRCET 141 7 V2K K8 DU T4 B T ke, Bl e #T 4l
ez BT TEARSEYG T, K Il 41 i nT BATE
L1 2F 52 AU SRR AN 1 95 2 15 R R P A 3~44R, 1R A1
BrgR N Kk 2~ H o
22 WFEBRETHMRINEE

9720 dJ (ISSCsZ AKPH (1, 45 B R, K
JiL T 40 B e B A 5 SR (2 AR B12B), f ] 5
20 AR B de . ZRT-PCREL I, Oct-4. C-myc-
TERT. CyclinDI1FINgn3%E K #ESSCs 34 & A (K
3)e 4 G 9 G I & B, Oct-4. Vasa. Thy-1.
SSEA-1. a6-integriniX T & 1 i fESSCsH 1 FH %
(K4).
2.3 =F#hiAFR E XL FESSCsiE7E AY 52 M

ST T 5. 10 15 di = R R 2 B
gSSCsff) ve AR HL. FERTFRAT10 dIN, 1l 2E 52 30
FF 4 M A RMEF T % 2 T2 BRI v B iR 4 %= 5

200 pum

A~D: J3 I ZR 7R SSCs AT TS 104 15, 20 dIFJERS; E: SSCsTE/N MEF L1555 dif 4 AL F: SSCsTE L RNE M AL PR IR TR L P HR TR 1N 285 ds

FEN=200 pm.

A-D: the shapes of goat spermatogonial stem cells (SSCs) co-cultured with sertoli cells in the day 5, day 10, day 15 and day 20. E: the shapes of goat

spermatogonial stem cells (SSCs) co-cultured with MEF in the 5 day. F: the shapes of goat spermatogonial stem cells (SSCs) cultured in laminin coated

dishes in the day 5. Scale bars=200 pm.

Bl R TR RINETT

Fig.1 The goat spermatogonial stem cells cultured ir vitro
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A AE SR SRR N b5 77 R 3R A R L RS T a0 B v BE AR AKPRHE; B £/ BUMEF R 3 J2E b5 7 (4 5 LA (L 2R 5T 40 i e
FEAKPRHYE; b5 =100 pm.
A: cultured grape-like gSSCs colonies positively stained with AKP on the feeder of sertoli cells; B: bird-nest-like colony positively satined with AKP
on the MEF-feeder. Scale bars=100 pm.

E2 HRR TR SRR e

Fig.2 The alkaline phosphatase staining of spermatogonial stem cells cultured in vitro
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Fig.3 The identification of the genes in spermatogonial stem cells by RT-PCR
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Fig.4 The immunofluorescence detection of spermatogonial stem cells (scale bars=100 pm)
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Fig.5 The number of gSSCs colonies in three different kinds of feeder layer
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