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The Preliminary Establishment of in Vitro Culture System for
Spermatogonial Stem Cells of Cynomolgus Monkey
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Abstract ; This study was designed to understand the growth characteristics of spermatogonial stem cells ( SSCs)
of cynomolgus monkeys ( Macaca fascicularis) and establish an in vitro culture system. Unilateral testis from
male cynomolgus monkey of juvenile stage was obtained by surgical operation, and testicular cells were collected
by two-step enzymatic digestion method. Purified SSCs were cultured in a special medium in vitro and cultured
SSCs were identified by alkaline phosphatase ( AKP) dye. Meanwhile, clone formation rate was used to
evaluate the effect of different feeder cells and different seeding densities on SSCs proliferation. The results
showed that the culture medium consisted of DMEM supplemented with 10% FBS supported SSCs survival and
proliferation in vitro. The typical clone clumps formed during 3 —5 days and were positive for AKP dye. Judged
from the observations 3 days and 7 days after culture, SSCs plated on Sertoli cells (SC) feeder layer performed
better than on cynomolgus monkey skin fibroblast (CSF) cells feeder layer, with significant difference in clone

formation rate (P <0.05), and 1 x 10° cells/ml SSCs seeding density was proper for primary culture. This
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culture system provides convenience for the research of spermatogenesis mechanism and germ-line cells

modification by gene targeting technology in nonhuman primates.
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1 J5+ 4 B ( spermatogonial stem cells,
SSCs) J& S LN BLAT [ e 52 1l #1101k Dy ks 5
REAY T 20 M, A% D T 20 AR S0 355 % 1R 2 i)
L, TE SSCs AR (BEAE B PO AE  REEFR A
fE i P4 45 J7 A ) R B9 TR R, H
HI, CRGE TR Z YRl SSCs BIMRSMEFRIK R,
FHorPm 15 28 SSCs MBFFE IR N B ) iR 1
= (Capra hircus) S ¥ (Sus scrofa) 21 4 (Bos
tawrus) ' FIE T X Be Yy FhE] SSCs 1A SR
FRI AR A I A TE RN R 22 5. i
WFFE R, St L 75 SO Rl 2 HH K N
4 SSCs A FRIF Y . AE AR KRR
A 5T U B v AR B ), BE DR A 3R
HH s Wi (Macaca mulatta) 5A (Homo sapiens )
4797 5% (¥ HE IR o BEAR DL, 76 A 5 AR A
PR W) K ase Al 2 S5 7 T T 58 B %
e T B U A B2 E . RTEHE AR
K3 SSCs AHICHIE I IR A4 R ME LA AR A5 | 9% H &)
SR WEFE R IE LD HAR NS IR R AN
THAE, AR S BAR R RO R IR &, A
R A A T OREE 8 dE AR KRR
P, LLE AR ok 4 2 O B B B Rk (ML
Sascicularis) FWFFERTGE 8o B oAb T i 57
JZE R B S5 DR R T B A SSCs IR A1 s
FRUPFE, DU B 8 A SSCs IR A IR 51
Jf g ST HRAR AR SN IR AR & T R I S £

A SSCs TR ABIFIEBE5E W S Y LAl

1 #REIE

L1 EERKA VAR, 0.25% k-
EDTA #1 DNAse 1 (3 Sigma /2 7)) , DMEM
FFRM (3L Gibeo A H]) , 243K C (EH
Roche 22 H]) , BG4 1L iE ( 2 E Hyclone 23wl ) Al
RUFH AL AKP 3y a3 (db 50 s B AR R A
BT

1.2 REHE S HLRFRIYEA A
WFIELA 1.5 & A AT Al AR e P A S A 5 %
%, A RKITF LR/ T R IE S Y
FARBBRA AL, sh ¥4 v HE5 . SCXK (4)
20090010, 56 20 £k 1R G I 5 T 4% B8 14
HMY 10 mg/keg BRI , To FAR = TR ikdE
B A A 5200

1.3 Z2AALMBERMHEE LI HEH
IR R, JE L 1 g/L IV R T A
100 mg/L Y DNAse I 37°C/KI&TH4E 6 ~ 10 min,
4°C 600 r/min B> 5 min, WCAE HKS 4048 ; 7L
0. 25% JBfiE-EDTA F1 100 mg/L ) DNAse [ )
ML 37°C KT AL 8 ~ 10 min, 0.4% KI5
> 8 e A, 2 L SR =95 %

1.4 EREMGEENEF AN SSCs  RIFEEAL
DA RS 20075 PN S R 20 M R AR A 8 7 B O 3 ok
3 SSCs PRIARF AR, R FH 22 IR 26 U BE 7k 2liAk,
SSCs , 4 52 JLHLAH MBI LA 1 x 10° A4/ ml %5 B
FERDZEFIE I 0. 29 (1) B e W Ak B 5 1) 35 57
B R S NERERS Al 8 ~ 10 h, R ok
It B P 40 2 o 228 ) 0. 2% WA I A Y 1
S5 R W RERT ]S 12 h A2 AT, A
SRR U R S B A A SSCs, TR IR 5 75 A I
BE A, RIS 32l i) SSCs,

1.5 ARBRBERFEARAFEMSIFN
FRFERNGIE AR 2 FiEgR)= A
J, B Rz JoR & 4 440 B ( cynomolgus monkey skin
fibroblast cell, CSF) 137 355 40 g ( sertoli cell,
SC) . CSF 2 D 3t 7= £ B8 Ak %) i I 3 Bz BBk
B, AR R 4 2 e B 3% 37 4K 1556 3 ~
6 18 CSF A thtRin hfese AEKIE ) dedE:,
HKeAIVEIRFR 2 5 SC R T SSCs Zlifbid F b
R 22 R s B I AR S U R (14 2, 26T 2524
95% 1 SC, 55 2 ~ 6 % SC # F KWl VE1H 37 )2,
FEZAMZ 10 mg/L 2245 & C RRAL
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2.0 ~2.5 h, WHIELHEASH .

1.6 IEFEBS DMEM &b 33t wm
55 wmol/L 2-Fii bk L B M .4 mmol/L L-4% &
e 30 mg/L PN B B2 4H . 10% JI 4 1L ¥ ( fetal
calf serum, FCS) 1% W IF 75 R IE WK .
1% HEA RS 1% B XBTIR

1.7 % ®% B & ( alkaline phosphatase,
AKP) 70 SSCs HIIEEEFE &L U4l
fLJG ) SSCs 2R Ek 12 FLAR b 1% 55 1) 7 e 2
PBS WUt 2 IR, 4% 2 5 W % I [ 7E 20 min,
FFMA NBT/BCIP %%, = iR EHEH 10 ~
20 min, M BT HZEIBAK AR IOy, 31 B B R T
pUE-SIEiENiN
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P | Tt 4 5 20 L S B 4y L,
23, HEHE DL Mean + SE %75, AR
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WA RIS, — RGN B R KR s 2
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SRR, —Fh BRI SSCs FEFERE (K 1B) 3 55
— B RIR T AL (embryonic stem like, ES-
like ) LR, 42 V% &) 1B i1 84 55 O By 6k
9, RS (B 1C)

KRR ALY SSCs HEF B4 HEE C b
PHAY SRR AN 372 b SSCs I BE R 8] 22 1% HL
e 2 F RN B % g i A 50% ~
60% 1) SSCs EBIFAK, HTER#13 ~5 d,
SFEFA SSCs VR E KIS, A SSCs 72
Ge T VAR IR | LR 37 A R) A R O AR

R (D) 18 20 2 504 20 B (B AT i 42
2.2 SSCs £& ZWEHIGEEI, AKP 4t
@, S A R AIE R, — R R A
SSCs, —ZRERAE O R IARL L (B 2A) , % LA
i RN FE Y SSCs SE V5 S 2E LRI 465
R 2% SSCs & AKP BHE, # /D54 g AKP
P BH R, L E B 2B) .
2.3 AERAFEARNAREMZENRE
#% SSCs A SMEE SR I A B0 4lifk Y SSCs
BeRh 2 2 MRV R 24 LR R 7 d, KRS
FRam e 37 2 Re B dr M 4 45 SSCs My E K, R
FHAE 5 T8 BRI A [F] 55 3% 5% 140 1 14 i 24
S BURTRIALET R 2 A LA 40 Bl ) 42 75 5k
A A 2R, SSCs T 32 15 40 i 1) 57
JEUANEFE 3 d f1 T d, HAEVEIE R B
T UL Bz I BT 2 440 e ) 37 J2 AR [ 15 SR s [ 4R
IR (P <0.05, & 3) 5 US540 i 0 1) 5%
2 RBRE (5 x10* A~/ml) PR (1 x10° 4~/
ml) FlE B B (1.5 x 10° A/ml) 45 4l 4k 11y
SSCs HEATIRIN: F7 I RE WL ER 21| SSCs 11 1 B 1
SETEIE IR, 1 LR 55 35 0 (R 2B SEVE TR I
SRPIG | b B A B R ORI T H A P A
(Kl4),

3 U ®

SSCs I A== 7 o B R i 1 1 L 2
FEMIANAEL, SR, SSCs 76 BUATE I 2L 3l 4 S8
AR AR AR, T — AR HE /N B ( Mus
musculus) BISEIL A (2 ~3) x 10* DHEFR N
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1 REAR SSCs IMEFRH £ KT
Fig. 1 The in vitro growth characteristics of SSCs of Cynomolgus Monkey
A.SSCs HIRAMILET IR 3 IR 9 K, x 1005 B. R FEIEIRARF AT 3 FURY SSCs 42T 2 B IR RET 4 772 i 3% 3 d A
[ BRI Y SSCs REEETE , x200; C. SSCs ARZERTIRHS 9 KT LAY S HLEEEEVE, %2005

D. 4K R SSCs 2 L RPN MLARI IR 2 i 5755 7 K, 400, AR =50 pm
A. The third passage SSCs co-cultured with somatic on 9 day of culture, x100; B. The third passage SSCs co-cultured with somatic
cells were plated to CSF feeders and SSCs clumps were observed on day 3, x200; C. SSCs formed ES-like clump on day 9, x200;

D. Purified SSCs were plated to SC feeder layer on day 7, x400. Bar =50 pm

2 AKP EELHR
Fig.2 The detection results of AKP dye
AL glifb s BEKETLERIR AKP [P SSC, 48 #ik #R AKP FAMERIRLIAT, x400 7 =20 wm;
B. K571 SSCs 7% AKP WM, x 400, 5 =50 pm,
A. Purification identification: Black arrow indicated AKP positive SSC, and arrowhead indicated AKP negative somatic cell, x400,
bar =20 pm; B. Cultured SSCs clumps were identified by AKP dye, %400, bar =50 pm.
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20 oo e e R R, BRI, AN 2
g 0T SCHR SC feeder layer ( mouse Sertoli cell line-1 ,MSC-1) 5 /N ER AR AR AL
g 0T . 21 4k 41 Bl ( SIM mouse embryo-derived thiogua-
"Z or nine and ouabain resistant-Neomycin-LIF 76/7
sl fibroblasts , SNL) 17 54 L, B 4 4 4 e
&0l HeFerty /N SSCs 1 FAINIRHE™ ™) 35 A
Z o JH 2R P W Ak P ) /N BB B BIESEIE A | Sfr

3 7
e it Culture time (d)

B3 ARAEAFEHEERER SSCs AR
Fig.3 The effect of different feeder layer
cells on SSCs proliferation
BB AR B L7+ SRR I 2 ) 2 S 2
(P<0.05),

Groups in the same time with * are significantly different

between two groups (P <0.05).

= 0r o {5 BE Low density
< o H# A Middle density
v 60 ) . )
] B E A High density
5 sof

=

g d0f

o

2 30F

]

£ o}

s

B oor

#

=

3 7
BeaRisa) Culture time (d)

B4 FEHEMEEX SR SSCs HIEA RN
Fig. 4 The effect of different seeding densities

on SSCs proliferation

Asingle FREIRANAE" " ShW AR I 255 22 L
i SSCs B3 BB AR . ARZ IR R,
UhAE B R BRAR A SE S AL, JE Ak R A A Al
M ELE & SSCs' ™ TR Bk 4 A E A Y
E IR — IR 3 ~4 % I AL A
ALHE A F 78 N B9 BT A A (7] 434k B Bt 1) 2 5 21
M, FRATHIRT AR SE R B, 4t (1.5 B AEH)
JE BN SSCs 4 S WY AR I )0 B & SSCs
M7 M v, Rl A 25 5 W RE 4k 7k
aifk,

SSCs MRS 3G 52 2 1 Z IR R 5w, BL7E
1998 4, Nagano 45" B 55 W], SSCs 1A S s

Y2 FL Y AL N SSCs 1 H IR FHT 5 N
IR REAE R 1 S e R 7Y L AR BEgE
FFH BN 2 280 57 2 4 i 488k B T W]
W, kL5 CSF fFRIZAHLL, SC 1M % )2 1 4+
SSCs f71 \SSCs HEVEIE AR 455 T HAT 4 1Y)
PEFH, #E I 0] 68 5 S 7 4 M W] 430 22 A K T
<, AN JoT 4 L U A 2 3R I (glial cell
line-derived neurotrophic factor, GDNF) | 1 4fi g
H KR F- (stem cell factor, SCF) 554 5%, B A )
TE XA KK F1E SSCs HY A7 116 FIHE 3 v & 4%
FEAER

SSCs TEARIIAA G 2 26 A IO T, 2
P FE AR R, /B SSCs 15 1 4 i 3
B n] WE) SSCs sk i Bk SSCs 51k
IR R 2 LA A MRS AT, 1 DL
XA, 33X a5 TN RE A [R] |, i) BE 2
ENR KL SSCs KA IR SN IR G R AR
el A R AN G5 ( Callithrix jacchus ) SSCs
(R P R A AR 25 AR TR] 1) % SSCs TR TE
T FRRERE TR R RN I 0 52 0
REANARS . AF/INER SSCs 78 /N BUIE IR A 2T 2
1A 3% )2 (SIM mouse embryo-derived thioguanine
and ouabain resistant, STO) F155% &84 L SSCs
BIPAERIEA . — 2R a2 Ry IR SSCs A+
vk, — R R ZREPE Y ES-like sEBE ',
He 5 A an s Fr 4% 3 AURY B BEAR SSCs He Ff
T B IR AT 4R AR AR 52 B T
U SSCs sibe, B T ES-like 2 F% , {HEEH:
TR A SE A X R pE R e T IX AT RE AN
BRSBTS AR FTE A K, ES-like
SORETE M SSCs nY3E 5 h I I, B G 7T BB
MAEN RS Z RE 00 LR T & T 4i L, MRS
Bl X B IR AR A — 2B FEAR K EZ
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REMERY A58 2 T AN A A9 BEAS 1 28

SSCs RSN 15 2 75 L 4 A K H 1
(RS N, J2 3 200 i s b 2678 3% L F- ( GDNF)
RHPEERFFZ —, GDNF {2 i SSCs 9 A
IR TR 3 B P A S R S 2
1t Ras 15530 B 2 RN HE N fos T2
(C-fos) IFIE" > 5 — 452l 1 Sre KB
5518 B Fc 4 B H N-Mye HERBFRIRZ
/INER SSCs FEMRANTE SR AT Kk 6 A~ A LA R 1
ARWFFEAE T A KR FIINA R LR, LA S He4n
i A i 5 J2 B X B A SSCs iR AT T MR Ab
TR b I e A SO L L e o N S R
I SSCs B FE B W B A . TS I 2B A
TH:FRAE N R K2 SSCs, IRIGRE M 54 5 B Al 1Y
SSCs K 7R R 24 T ORIMAIFE A,

M2 AHET LI 10% FCS 54 784 11
DMEM ¥ 1 x 10° 4>/ml (1) % B $E M alifk &
M SSCs ZSZFP A IR FRIZ I 3-8 T8 B
UG AR R R R 020 i sr , AET]
FAE N R K SSCs (4145 F1 434k AL I AFF 5% 24
B FEA TRk SE B S X Al N R A 2 SSCs
HEATIEPRME M, 11T Sy il £ Ik D5 3l 0 I e —

FOBTIEAE
2 £ X #
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