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Characterization of Sertoli Cells from Prepubertal Porcine Testis In Vitro

Liu Huanhuan, Yu Shumin*, Xia Juan, Sun Chengliang, Shen Liuhong, Cao Suizhong, Zuo Zhicai, Ma Xiaoping
(College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China)

Abstract To analysis the characterization of sertoli cells in vitro, the modified digestion and differential
plating methods were used for isolating sertoli cells from 3~5 week-old porcine testis. Then, cell proliferation, the
expression of markers and secretion of cytokines were detected. The results showed that prepubertal porcine treated
with 0.25% collagenase IV and 0.1% hyaluronidase for 60 min, and then with 0.25% trypsin and 0.1% DNase I for
20 min was the optimal method for isolating sertoli cells. And after inoculation, the adhesion process of sertoli cells
were accomplished within 3~5 h. The purified cells were showed with large body and fusiform or irregular shape,
and were positive for GATA4, but negative for alkaline phosphatase (CAKP) staining. Simultaneously, RT-PCR
analysis showed these cells expressed GATA4, SOX9 and INHB, did not express CYP17, 35-HSD and a-SMA. And
detected by ELISA, cells express GDNF, LIF, CSF-1, EGF and FGF2. In summary, all these features were in line
with sertoli cells.
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JIFUAERE R HR, SCHRRAR L LA 5 K ) 20 3
Dhfie, MM TR, AP TR ARSI R
TG @2 MR . Minaee %55 LA S 741 A 1)
IR IZEEIRSSCs, HEAT R REA I 20 i 4 5, -4
FFHOR IR o Luca®5W 0 /) B S35 20 i A B &
AR LR IR, AE S L A B A N A B, B e S A
J o WA R By FR I RE FT o AR SCHIE T 1 A0 S8 SRR
JE R 2 AN AA e SRF A I AR TE B AT 201 A 73 WA 2
FELBRL 7 A RE A, RN I B SR 240 1 A BEL T RE A
BE— LW TR T R AN BEE T 2t

1 MRS RE
L1 #a}

35 JE W e A K AT A 52 L
1.2 iR

fify 7 1375 AIDMEM =3 #if 35 77 2% 1 5 Gibeo 2y
F); B R BRIVAN R & A B W 3 Amresco s 7l i 40
S RNABR G $2 BT & W AL 5 R e AR
A R 2 #l; PrimeScript™ RT Reagent KitF1Premix
Taq™ H TaKaRa’y w]; — HGATA4(1:100)/8 H
Novus2 7; SP-9000%: J 21 14 4 € X 77 & FIDAB
B RAEW B AL PR S AE R R A A
iV Tl TR BE(CAKP) 4 ¢ 377 & 0 B g ot 8 B A
Y &L 4 BR A 7]; pGDNF(porcine glial cell-derived
neurotrophic factor). pLIF(leukemia inhibitory
factory). pSCF(stem cell growth factor). pCSF-
1(conly-stimulating factor-1). pEGF(epidermal growth
factor) « pFGF2(fibroblast growth factor2). ELISAi#
) &35 H Rapidbio A &
1.3 FRENZIFMEN S B

SR AT 52 AL, T O BIPBSHY X B SLgn =, &
T5% KGRI, BNEE TEG. LK T
R RS, HEABY p~2 mm* R/ SRR
L7 3BT AL, BRI TE AL .

Zid g, EORGAN, 2 LA EDMEM #H
&, 100 pLAH 8, H10.4% 6 W B gt 4740

M5, K 32E 41 it 1R B A A R 2 B, H S AR R A
it B VR S B 4 U SR EXRNA, K69 GATA4 mRNAFH X}
RIERGI VT HE B WEER2). HEIH MR
MOECE . A0 MOV 2. 4 i BB o L5 R GATA4
mRNAAIN FIE & .

3 B 4 i PL(0.5~1)x10%/mL %5 i $ Fh 60 mm
REFRMLA, F37 °Cy 5% CO.261F N &5 3%, 23 T-4H
MM, 2, 3,4, 5, 6 hWKEEB TR, ERTF
S, VU R AN I B s R 4k 8 9%, RN
80% A Ja, 4 A TH AL SR AN . WAL T A A,
H O RH [F) 25, B AR R i 2 FH T RNASREL, #
M GATA4RE XS FRIB 5, 7 A1 SCHEAN AR UG BE 1k ol 3 95
NG BE I [A]

28 25 S EE 5 40 P, 20 mmol/L Tris-HCIAbFE
5 min, ZPBSIEVL/G, M B R 2 gk 2l i % .

1.4 ZHHRNEE

GATA452 52 F N SRR AR B IR b i R, AL
K FH GATAATEA BT A 12 F0 22 55 U B o <2 R 40 A Fr
alifg .

141 BEFET E i A4 240 i o) ' 440 B TG
ZPBSIE U, 4%% 5 HEE[H 2 15 min, AR R G4
15 min, 0.1% LR KE 7 €4, L4441 min, PBSIE
e, T, PR S, Bk

1.42 RT-PCR#&MATiEAE £k URAE AL 4
H(RNA, & MlGATA4. SOX9. INHB. CYPI17. 3p-
HSDHa-SMAK) 55«

143 @k mamteadr  BUHARe A H
PBS{E ¥, 4%% 5 H B[ € 15 min, T§3 min; PBS
R JE 3% H,0,5% B 8 min; PBSH ¥t fi A 1l 3¢
113537 °CH 110 min, #I1—Hi4 °Cid #; PBSHLE
JE IR FRIC =3, 37 °CHE E 15 min; PBSHE
JE RN BAR B bR i BE 22 00 1 2%, 37 °CH# & 15 min; &
PBSH W /G DABE th, Bif, PHYEANML A o, B
PEAHIANE

1.4.4 mMAREEEE  ANMRIE A FH e R 2
3 min, ¥ IH G BRI B, 37 °CHF E 15 min,
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Table 1 The groups divided by the digestion methods (groups dividing according to references [5-7])

Al HWTT

Groups Digestion methods

A 0.25% trypsin+0.1% hyaluronidase, 37 °C digest 30 min; 0.25% collagenase IV+0.1% DNase I, 37 °C digest 15 min
B 0.25% collagenase IV+0.1% hyaluronidase, 37 °C digest 15 min; 0.25% trypsin+0.1% DNase I, 37 °C digest 20 min

C 0.25% collagenase IV+0.1% hyaluronidase, 37 °C digest 60 min; 0.25% trypsin+0.1% DNase I, 37 °C digest 20 min
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&2 RT-PCREMEESIIHIEXESR
Table 2 Information on the primers of the target genes used for RT-PCR

H:A FESI(—3Y) NESI(5—3Y) IR /)N (bp)
Gene Forward primer (5'—3") Reverse primer (5'—3’) Product length (bp)
GATA4 TCT CGA TAT GTT TGA TGA CTT CTC GTC TTC GAT TTG TTAAGG TTC TTG 378

SOX9 CCT AAT CTC GAT ATG TTT GAT GAC GTC TTC GAT TTG TTAAGG TTC TTG 383

a-SMA AAT GGC TCT GGG CTC TGT AAG CTT TTC CAT GTC GTC CCA GT 219

CYP17 GCT GGCACTGAGCACCTTT TGC GTT CGT CTT GGC TTG 442

3p-HSD TGG CAAGTATTT CTC GGT G CCA GCA CAG CCT TCT CAG 534

INHB GAA GGA GCA GTC GCACAGA CTC GCC CTC GCA GTA GTT 208

GAPDH TCG GAG TGA ACG GAT TTG CCT GGA AGA TGG TGA TGG 219

KB, A, PH RS A A AR (5 0k, [ 1 4 A
AT G B
1.5 ZHFHMEMERIEFMEKIZST
MR SR H I 2R KRS, FEEUE AR (PO)FIEE 3
P3N FAE K IALN AL, LL(0.5~1)x10%/mLiEFhT24
FUBR, BEFLEERP0.5 mL, F37 °C. 5% CO: 7R FE R 9%,
RG24 hitb AT AR THEL, Rl sR3 AL, HhihER9 d, £
HlAE K 2k
1.6 ELISA#NER D 4HREEF& 2
PL1x10¢/mL % J& 82 F1 F100 mmF L 1, 8% 77
2 dJF 7 BIUSCEE 55 TR RN Al L o BE IR VRAE &
3 000 r/min (30 min, Y8 B, 4HHAE 5 £20.25%
JE R T AL, BB VRS, DAPBSR B 41 i %
21x10%mL, S 5 Rk, il U8 40 MRS 5040 B A R,

3 000 r/min®50:30 min, Y& EIE, H TR &
GDNF. LIF. SCF. CSF-1. FGF2MEGFHI& &, Jf
R B A 5 75 40 L 1) 397 S DMEE MBS 55 YR A 1 T HEE
1.7 #E45it

PCR4; 12 FHImage 10 #7 2K JEAE, AH X 3R 15 =
E 25 K K BB/ N S 55 R R FE A . BT A SE 56 ST B
K3k, K SPSS 20.03 AT Gi v B R 3R 77 2 3 i
(ANOVA), ¥4 imeantS.D.% 7R, JE 1T 56, LA
P<0.05F R ERDE P<O01FRRERWNEE.,

2 R
21 MEEUSYBFRESEATIFHE

32EL R 91 A 2 L 2 2 1 4 SR LR 3T R,
SO A B TR v /DN () 4 L), AZEL T 3K 4

R3 TEEEHL T AR IFAR S BHR0=3)
Table 3 The effect of separation of Sertoli cells by different digestion methods (n=3)

ER AL ACE (< 10°/mL) AHHELAF I (%) A I (%) GATA4AEN ik =
Groups Cell number (x10°/mL) Cell viability (%) Cell mass ratio (%) GATA4 relative expression
A 87.83+0.74° 85.33+0.45" 9.28+0.50 0.87£0.01°

B 43.00+1.87¢ 92.14+1.30* 8.66+0.54 0.86+0.05°

C 62.00+5.34° 94.30+2.31* 7.28+1.11 1.04+0.03*

[ BEE 5 b 7 B R R 25 e AN B35 (P>0.05), P BREAN R R R 2% 5+ .35 (P<0.05).
Values with the same letter in the same row mean no significant difference (P>0.05). Values with the different letters in the same row mean
significant difference (£<0.05).

GAPDH

GATA4

—_
[§S)
W

100 um 100 um

A~C: A BRICZEF 5 B 7025 4 B8 SCRE M o 1 Sk BT N SO, D: GAPDHRIGATA4IRT-PCREAE R, Jkii1. 21353 HINA . BRIC=F44
BINENTRAS A .
A~C: the obtained cells by digestion methods A, B and C, respectively. It indicated by the arrows for sertoli cell; D: RT-PCR results of GAPDH and
GATA4. Line 1~3 stands for cells from digestion methods A, B and C, respectively.

Bl EEEL A AR R AAER 1L

Fig.1 Optimization of digestion method to obtain Sertoli cells
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Ji % B B 35 T BAL AICHL(P<0.05), 1H 40 ffg 1% %
3 Z AR T BA MCLL(P<0.05); CZH Fir 35k 40 i £ & 2
# 5 TBLA(P<0.05), B FAICAH 41 3G F 0 B % %
5(P>0.05); RT-PCR> #3420 43 &5 J7 ¥4 T 31 4 ffd v
GATA4 mRNA Y] #f % £ ik =(K1D), 45 R &R, C
HFE I GATA4 mRNAR A & B 3% & TAHFBA
(P<0.05), B4L & 2 & T AZH(F 1)(P<0.05), ¥ HIC4L
YRR R R TALABAL, BAE EE TA
o FIRGERIRI, AL 2 2 SRR M 1) f i
TH A TR P 2 S FH0.25% 5 5 BTV F10.1%32 B 77 12
il 1-37 °Ci§ 4660 min, 7 F0.25%J% & H B F10.1%
DNase [F-37 °CyHE4£20 min.
2.2 ERMEBS FRENTIFHM
52U AL BT 3R B 40 M B B R S, 2 hiY
XA /b B 20 s B HOAS 5%, R i S sl sl T B e
7%, 2 hJE W EEZH A H BH S, &6 hok 2 kg
JfL O B A AR Ak 2 2 A TR (B12); XA [T
V1) T 2k V7 4T L R S B 41 33E AT RT-PCR 3T, 485 2R
TR BIF AN GATA4 mRNAM N 5 BEAEHF2 h
AR IR 3 T, 2~5 hiZETB#AR, S hAll6 hZE A ik
= (ENGEEN M A, /12 hl GATA4 mRNAFI N &
REAR HAME A B, 2~5 hUR RS T, #5 h

100 pm

100 um

T+ 2 % =, 6 hisf Bg A N B (BI3AFE3B). GATA44E
N EEFUSCREAN AR I bR SR, 48 4 SR mT U S AL
TRFAHRRAEFEFN2 WA JLP AN EE, JLN R () 32 224
HFERE3~5 ho R, VAL ATIR 2 ALANREERI2 b,
AT B - o B T P A R 9 5~6 h, 2 IR VR A Y,
76 54 3% 1 A 0 AN20 mmol/L Tris-HCI4L 5 min, [
PBSEFE, VN NIHT RS TR Ak 2L B 77, v 3R 4l 1)
SERSCRRAARL.
2.3 (FRESEAZIFMBNEE

FIT 4 185 52 5 4 i S H& B e €2 7] 0L 40 i 7 5 AR
R, M AA T8 R, 20 A% 5 BN IR BN BT (4 A),
9% AL YL (0 GATAA 2 [H V£ (E14B), B 14 T 1% I
@ 2 A (E4C), RT-PCREE R EIR, Fror 24l &
I8 SRR M bR O FE K ——GATA4. SOX9MINHB,
FIL 8] R AIMIARICCYPI 7, 35-HSDFE A 41 fubric
a-SMA(EIAD), i B 75 55 240 B 155 A 52 L S HRF 40 M 1
FHIE
24 FREREAZFHEENERIEFREKEREZ
257

JE AR S 35 41 B T 0 s e s Ay [ T2 B AS A T 22
FTE, K75 G 50 4 W BE 5 27 R B T, ik
K, 48 hdi e 45, 15953 dJa 40 Rl & A

100 pm 100 pm

E2 ‘R EIRT B A 4R ARG BE 15 R

Fig.2 The attached cells at different times after inoculation

cells

Suspension

B Avached
cells

(B) 25, Em Suspension cells
G
Z 2,04 B33 Attached cells
o<
2 é 1.5+
§ g
-
o & 107
2
E © 0.5
S 5
o~
0.0
0 1 23 4 5 6
Time (h)

A BRI AU A BELN 0 GAPDHAN GATA4 LK B, B: GATA4 mRNATE 37 41 AN U B 40 A v B0y b et 3R 0 i
A: the electrophoretogram GAPDH and GATA4 in suspension cells and in attached cells, respectively; B: relative expression of GATA4 mRNA in

suspension cells and attached cells.

E3 MLEER[E R B4R T GATA4FEF T RIS

Fig.3 The relative expression of GATA4 in cells at different times of adherence
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25 pm

P1

1d

100 pm

100 pm

A: H&EJt; B: GATA-4 55 2140 e ta; C: BRIERERRBE e 2, D: RT-PCRAGINIZ: R«
A: H&E staining ; B: GATA-4 staining; C: cell alkaline phosphatase staining; D: result of RT-PCR.
El4 S EFFEMAHKERE . REZNMMTCERE N % ZELFMRT-PCRIGN
Fig.4 H&E staining, immunohistochemical staining and RT-PCR detecting of the purified sertoli cells
PO

100 pm

100 pm

NN VgD e
D 5P o «SWC“? e b

1000

25 um 2 000

P5

100 pm

100 pm

100 pm

100 pm

PO. P1. P3. PSOMAIARERIEAR. B SE3AMESASCH AL 1 A3 AR 2 3971 dAI3 do

PO, P1, P3 and PS5 stands for the primary, the first generation, the third generation of cells and the fifth generation of cells, respectively. 1 d and 3 d
stands for cells cultured for 1 and 3 days, respectively.

Es RE. B, F3IRMEBSKIFABBOTTS
Fig.5 The morphology of sertoli cells in PO, P1, P3 and PS5, respectively

60+ —— PO

Cell number (x10*/mL)

1 2 3 4 5 6 7 8 9
Culture time (d)

Elo FFURAEAYEKHNLE

Fig.6 Growth curve of sertoli cells
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2 3000{ 3 cel
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£ 2000~
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© 1000~
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GDNF LIF SCF CSF-1 EGF FGF2

[E7 ELISAt4BMETRE
Fig.7 Growth factor concentration detected by ELISA
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22 ELISA(enzyme-linked immuno sorbent

assay) il 73 AT RO, BT B SCRP IR AT R IA 5 03
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WGDNF. LIF. CSF-1. EGFMIFGF2, {HSCFA &
tH(El7).

3 it

H AT, M52 R 2H 23 b 4 55 4 i 22 SR I D g
TR B 1 I 0 20 T AT (B Ak BT P B Y
A TR A — 8 22 53¢, A 0 3d Tk 0 2% A o T g A
DNaseliff K& 5 1, A SR TH T3k 40 B 3
BN HIE )1, GATA4 mRNAAE X Rk &, IFHIRH
Benbrahim 25 "3R8 1 7772, [RIE 4325 48 g BH 5 1R
fif(0.1%) FDNase 1(0.1%) ¥4 14 52 ALZH 4G R+ 50 &
R o

2L RV A SRS 24 . DL S HF 20 PR RO A A 4
{0 =W 1 RV o= T = L = 252
S FA SR A G0, 2= S W5 EE S H BT B SCRF4
afifb 77 . Rossi%e!" Rk IE, 15 40 M4 Fh 534 it il
R IR Al LI S8 ML SCRP A . AR SO 45 SRAR B, g
PP 5 SCRF A M G BE I ) 32 EAE R E3~5 hZ [,
L 4Tt 2 P2 b R U 4N i R T R, K5 9R5~6 h
P T A AAT S 52O SCRRAR AR . SR T, B BT 3R 4H
Mo A& A DA RS . AR, SCRE4IH
LU 2E 45 20 B BB T 52 K75 Ab B, Syed 55114 38 A H
20 mmol/L Tris-HCL# AT K5 4 BE 7] B 24 L BRAE K
Y, X SR AR A BE . HE T, AL
e RO B B BV AN B J, SR FH20 mmol/L Tris-
HCIALFES min, $2 5 SR P A 200 R0

ST RN, 1E A, SCRFA IR IE bRl
43T GATA4SS SOXOMIFIINHB!Y, 1fij A 22 32 [8] Jii
Y0 B AR 2> T CYP17"), 3B-HSDUAI & J& 4 f A
187 Fo-SMAM, B 1 B8 R I s £ 9 [T 1S, AR
58 K FHRT-PCRA: I A1 4 928 26 Ak, %6 58 P 40 85 SRR 4
M, 2R E FR A — 2, 55 SRR B AR
ko ARSCH BT 3 B8 1Y) S8 SR M B AR e AR 44K, 1%
FISAULE HBLEA L &, iSRRG . PRtk #R47 32
FEAH AL P T S RN AR D 2 R I A DI 9, B e BN 2~4
AR o

SRR B a8 3 Sy W 22 ol 4 e ER] 1 R Y Y 52
FLIIEEFRE T K A A, (H H BT SRR 20 M AE AR 4
R IR R N b AR 1 ) R su b, HZ2 4
GRLRYE T K BRANR . CHEREY, L4000
S WAGDNF!, LIFRY, SCFP?!, FGF2PUHIEGF4E,
b SR B 2 i IR - A B2 CSE-17E 1 15 SSCs H 3 55

For Ak A B A P2, (H SRR A A2 75 3R IA CSF-1
R IARIE o A< SCAE FHELIS ARG 1 7 4257 4 ff 25 325 4
RlF, 4559 WoR SCRF4N i 70 W GDNF. LIF. CSF-1.
FGF2MIEGEF, TMSCFA A tH, FAT 7T I 5 K 7T fg
PLR 75 TH: — 75 1, SCFIH) 43w & i %, A< it
ELISAR 5 & SCF & [ i ks Wl 7 [ 2920~600 ng/L,
K BT HSCF; 73— J7 M, 1] 65 A58 B ik FH 19
MR ¢, SCFAE R K 35 7 Ee-Kit/ F2, AL
3~SFAREATHE 22 FUAATRL, IR 3 52 0 B 4IRS & P )
F IR A0 AL T R A RES, ARk c-Kit??7, #/bxf
SRR FIASCF IR, HOf AN#RIASCF. 45545
R, CHEANAR S WASCF AT By Bk, (HTEARANEAT T
LS CF A RN 73 1) 2% A 75 23— 2P A
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