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1T R FGF2 ik = X R AT Aa T4 bl
BREMEZ RIS
ko, 'Y, AR, BAE Y, MR, Exx VY, 155, E4x
Q. P EBEER RS, =M BY 650223; 2. tPEBFEEERDISTAER, JET 100049)

. MR RNA T80 (RNAD V5N 5 HA A e 440 fu A Kl +-2 (fibroblast growth factor -2,
FGF2) FIL B MBI TR S kAT 4E 4 i (MESF) &: i3RIA FGF2 41 (f1), iEFRILMBIEN AL (£2), FGF2
RNA T4 (£3), RNA THERIBITERT AL (f4) FURAEAEATAL B AL (£5). 5 41 MESF 1) FGF2 ik i
SHEN f1: £2: 3: f4: £5=4:2:1:2:2; c-fos, TGF-B1, INHBA, Gremlinl 7 fl PRk FE LT, 783 bk
ki TR BMP4, TGF-B2 75 f1 hRIEHE TR, 7F 3 hRiE & BJt; RUNIE FGF2 R 1E T MESF (¥ TGF-B
TR, TSGR AR . AR LR S R R R SR (10 A BRERAG T4 (RhESC),
SERLAE fI L FRK RhESC 1455 [ A8 EL ok I 4 e, 3 H. c-fos, TGF-B1, INHBA, Gremlinl, Oct-4, Nanog, Sox2
FikmY) LT, BMP4 Rk Fi; 7 £3 LR RhESC Bt 18, BMP4 ik i, c-fos, TGF-B1, INHBA,
Gremlinl, Oct-4, Nanog, Sox2 #iA Fi. 5 241 MESF L}:J%/( RhESC BRI EB ¥EIA &I 2 H bR 0 KL
(marker), ¥ifH RhESC 2 RetEd A Z R m, (AREREA %5, f1 L RhESC BN EB i marker #H{KKIA .
gh FRMFRE N FGF2 S AGEM B SHAHKIEF W IE, 1% RhESC [ AREHAG —EM1EM.
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Abstract: Transgene and RNAi were used to establish five different FGF2-expressing monkey ear skin fibroblast
(MESF) cell lines, the FGF2 over-expressed line (f1), the negative control of fl (f2), RNA interfered line (f3), the
negative control of f3 (f4) and the non-treated control (f5). The expression ratio of FGF2 in these lines was f1: f2: f3: f4:
f5=4 2 11 2 2. The results indicated that c-fos, TGF-f1, INHBA, Gremlinl were upregulated in fl but
downregulated in f3, while BMP4, TGF-f2 were downregulated in fl but upregulated in f3, which implied that
endogenous FGF2 affected the TGF-f signaling pathway and the expression level of related genes changed in MESFs.
Further analysis of rhesus monkey embryonic stem cells (RhESCs) supported by these MESFs showed that RhESCs on f1
grew more quickly than those in other groups, in which the expression level of c-fos, TGF-f1, INHBA, Gremlinl,
OCT-4, Nanog and Sox2 was higher, while that of BMP4 was lower; in contrast, RhESCs on {3 grew more slowly than in
other groups, in which the expression level of c-fos, TGF-p1, INHBA, Gremlinl, OCT-4, Nanog and Sox2 declined,
while that of BMP4 and TGF-B2 increased. EBs from these RhESCs expressed early markers representing all germ layers,
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but the expression levels of markers in RhESCs on f1 were lower than in other groups. These findings demonstrated that

different FGF2 expression in feeder layers can not only influence expression of relative genes in MESFs, but also affect

proliferation and self-renewal of ESCs.

K ey words: Rhesus monkey; FGF2; Feeder layers; Embryonic stem cells; Proliferation

HIEF M Z et 2R IG T 400 Cembryonic
stem cells, ESC) M EHHE. 4i%F BSC HIKEH
RE 7 1R DG B A0 T 00 ) 1 A O R R A K o Ak

(Burdon et al, 2002). Hilj, {EASMIEFRE ESC
o7 EEAAFR I B A IR R AL BT (Reubinoff
et al, 2000; Suemori et al, 2001; Xu et al, 2001; Wang
etal, 2007) LAGERFILARMEAIRAS . ESC M52 )
WIRAE 5 MAMT AL 3L A % (Odorico et al,
2001; Bendall et al, 2007). A58 5§ W 9T &
T, AN (PR T 5 R A ESC AR R4+ H 3k
FI R IASARIA, 0T e 5 157 2 v AT 4 4
oK R 7-2 (fibroblast growth factor-2, FGF2)
FFikEA % (Lietal, 2005a).

HRIER Y FGF2 X[ 447 N\ ESC [ 2 fig &

W, EIKIEN FGF2 et 4i+y BESC 1A LR

(Wang et al, 2005a; Wang et al, 2005b; Xu et al,
2005a; Xu et al, 2005b). A ESC fi7E Hurc&
HILTE LS R 2R R, JF HEEIR¥E A ESC 1K
WEFEH (Lietal, 2005b). EXFHARS, FN
FGF2 mJLAMEHE N ESC #9%4i; #il: FGF2 w34
ESC 7 2 I 531k (Amit et al, 2000). Vallier et al

(2005) W iF W] FGF2 M4k KK 7 B

(transforming growth factor beta, TGFp) 5 ji% & i ¥/
[FI4E FH i 4 RE N ESC 19K 3 B F5 %r . Jirmanova et
al (1999) W9t #& W] FGF2 5245 &2 41k
1M [ £ 11 2 8 O-linked Lewis X 77, 415 O-linked
Lewis X M 95/ i ESC B39 %H & FGF2 X}
ESC M2 2024 ER, %N O-linked Lewis X 1]
PAInas FGF2 % ESC A 2273 24F 1 o IXLEHE5T
F W] FGF2 1€ ESC Z ¥ ReME 4 Ry 7 1 R4 B EAE
.

AHFGT R ST T AR IH]) FGF2 2k 2 ) MESF 4
MIZR, IR IX e dn i R A A AR 2 3G IR ESC,
T EL AR ESC 2K 3R BB Mt I RE 1 5%
Wi, ¥R 1 FGF2 7E7% )2 M ESC 2B Kb il i /E H

1 ST

11 EFHFK

AT YE N MBS FE W (FCM ) & Dulbecco’s
modified Eagle’s medium(DMEM) (Gibco), 5 10%
A2 2E 1ML (Hyclone ) A1 0.0627 g/L 3525 2 11 0.1 /L
A (Sigma).

JEJG T-40 o 5 72 3 (ECMD: 90 % DMEM, 2
mmol/L [ 2% (Sigma), 0.1mmol/L B-Bk3E 2
B, 1% AFMWFT R IEMR (Invitrogen), 10% G4 Ly

(defined fetal bovine serum, dFBS; Hyclone),
0.0627g/L H R M1 0.1g/L HERH

ESC 43 4L# (DCM): 85% DMEM/F12

(1:1) (Gibco), 15%dFBS, 1 mmol/L 5% Ftli,
0.1mmol/L B-3iJE 4, 1%3E T2 LR -
1.2 ZRAESKIR K 153

MESF B 1 B BN  LE R ik, 76
FCM k537, S35 E C MBItk 25 245
P, il SR

R366.4 B} ESC (RhESC) 7£ MESF % 7%)/2 I
F ECM K577, 4 RhESC 4% 4K i K H LW
IACERIERS, ] 10mg/mL dispase (Gibco)Htb. UL
££ RhESC, RGHEAF B maEZ .

1.3 WIRIKBIRZ R

¥ 10mg/mL dispase 741t WM RhESC AT
T DCM , FFLL 30uL/ (60 /N M/uL) JEAT &
W72 LUE AU IE/A (embryoid body, EB). 1K
Jo, 4 ESCs e NEfA Bl (Sigma)d [R17% 15+ 1) 40
PIERFRIL 4kl BT R R . Ml 3K, Wk EB &
I RNA.

1.4 shRNA Rk #HKF1 FGF2 RiLFHIRAHE

IR FGF2 & A4afd)7 41, FH Ambion
N F IAE L B4 siRNA Target Finder (http: //www.
ambion. com/techlib/misc/siRNA_finder. html) il
HBERS T-4E FGF2 (¥ shRNA J¥41 . 48t 4%
mRNA 75 1 GG SAZATIR UL L T GC 5 &
7E30% —50% Z [H] 1) 19 M IR IEHE H AR 751
# GenBank H4i'5 K XM _001099284.1 (#5414,
4538 —4558 NMIEAT £ 5 -AAG GAT TCT GGA
GTA TA C TTA-3' X 21 ML RN N & ok
TIRAFEWT . FEER 5 -GAT CCG GAT
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TCT GGA GTA TAC TTA TTT GTG TAG TAA GTA
TAC TCC AGA ATC CTT TTT TGG AAA-3" '
(K AN HE KB AT BamHI Il Hind U1 ARG
K W EE DNA, 5% M BamHl Rl Hindlll
( Fermentas ) X M ¥ [ pSilencer 2.1-U6 neo

vector(GRIY T iR A B = B R N2 T4
DNA %48 (Fermentas) %42, 4°Cidf. i%#4k
TH AN U6 RNA REGHE 5T MY 4
b pSilencer-sh FGF2. Wl /345 L3 Wiz it H (1) 2
3N BT 5 K07 S IERA I . X BUT A4
W e R R Rk RNA (shRNA)D . BRI IR
Ak pSilener-Negative H' 74172 H Ambion 2
4 5" -GAC TAC CGT TGT TAT AGG TGT-3'
X 21 MR T ST

Py 18kDa FGF2 JEK# A 344 H (1) A
BX FGF2 cDNA J2 1 R366.4 BRI G 141 i 2 B
f) mRNA £ RT-PCR 143, FrHM51#0%: 1F 5
5" -CGG AAT TCA TGG CAG CCG GGA GCA TC-
3", RXBES' -CCG CTC GAG TCA GCT CTT
AGC AGA CAT-3' . PCR 7" #)%: EcoR1 Fl Xhol
MUY JE4E N pcDNA3.1(+) GRIE T B B S ox
P8k JEREFT 0 Bk, w444 pcDNA3.1(+)-
FGF2. WP\ BARR D) o
15 A[E FGF2 RiZEH MESF [HFEHIZEIL

¥ 1.4 P )& IOk A il i N MSEF 4l fiiarfr, Jf
M2 2 e AR . F Y407 24h, 40/
PSSO A Mol 4 4l NIk
pcDNA3.1(+)-FGF2 HIN it R4l (f1), FNFH
& pcDNA3 (DA I FRIE I X IR AL (£2), #%
N JFURE pSilencer-shFGF2 [ FHL4L (£3), AR
Ki pSilencer-negative [ 4TI P FAL (f4).
{F I # YR 5] siPORT XP-1 (Ambion), %M i%ik
FUR A F UL A HEA T4 % . Sh i, SEHOH L) FCM.
LG 48h, fERFFREETTIMAMKEE . 500 pg/mL (1)
G418 BHTZ9Tiiik . 20d J&, 159 30F85E BRI R LT
e . B Bk 4 41 MESF 400 R 40, R 5y
f) MESF i A5 5 40 (f5).
16 WiER-BEHEAXRN (RT-PCR)

MESF (£ 224553 C 421 Al ESC 145 RNA
H TRIzol RNA #HUAF & (Invitrogen) 28 7Y
FEOLIE UL IHEE . HH Reverse Transcriptase XL
(AMV) (TaKaRa Biotechnology)*} 1ug f*J/ss RNA i
B 1Y, cDNA. 1§ ] TuKaRa Tag™ (TaKaRa)BFit AT

PCR 414, JExb4 G PyukAT e &b o FEBIEy
FLIRT S % RN T ST A, RN 4
PERF=) i BER /N WL 1. PCR P 1.5%B 50
HEE (Sigma) LK, WAL LBEGOMELH KA -
1.7 E[[XE%H DNA B9IRER

F DNeasy® Tissue kit (Qiagen) %) FKHEA
(B 5 BB EL 5 41 MESF 40 (£454% % C b
i) IR 4] DNA o A 4% (1) JIORE 2 15 345 2|
MR, KA DNA A 1ug HT
PCR. HMH 5103 2.

1.8 SLEEE PCR (real-time quantitative PCR)

i MJ Research DNA Engine Opticon™™
Continuous Fluorescence Detection System (MJ
Research Inc, Walthan, MA)#EATSE I € 5 PCR. [
FHC AR AR H L) cDNA HHT & /. FGF2
FESWIN R Z GAPDH #3861k Vhaitedk, BT H 1
GAPDH 51 0: 1IE X485 -ACTTCAACAGCGA-
CACCCACTC-3" ; Jx X4k 5' -CCCTGTTGCTGT-
AGCCAAATTC-3' , # #6445 117bp. FGF2 41
= 158bp, G1#: 1EEE S’ -ACT TCA ACA
GCG ACA CCC ACTC-3' ; X4k 5" -CCC TGT
TGC TGT AGC CAAATTC-3" . NWAKZE Ky: 1uL
&t cDNA W, 2 uL 514906 (10 pmol/L), 17 pL
ddH,0, IIAF] 10uL iQ™ SYBR® Green Supermix
(from iQ™ SYBR® Green Supermix Kit; Bio-Rad,
USA)H o — i R& I 5 1) RNA A i Bk g
Z 4T real-time PCR, 1E 4 BTN .

19 Western E[ifEi% (Western blot)

AL E B4 i H oKV IRPBS 23k, FH0.25%
VK¥& trypsin (in 0.04% EDTA; Gibco) ¥fk, 2
JG4°C 1000xg 005 min, WEEUTHE, FFHUKA K
PBSUE21ki . 75 YE L 48 L ITTE 1IN AN 200 pLik B
RIPAZZ MK (7.9mg/mL Tris base, 9mg/mL NaCl,
pH7.4, 1% NP-40, 0.25% Na-deoxycholate, 1 mmol/L
EDTA, 1pL/mL aprotinin, 1pL/mL leupeptin, 1
pL/mL pepstatin; SpL/mL PMSF, 5uL/mL Na3VOy,
SpuL/mL NaF), ‘& TUK 130min, JEARRHEFE, Al
MM FE 7> 24 . 4°C 12000g 2008 min, WdE BT
B 1.5mL EPEE b, 20 CIRAE& ], JFELS LT
HEANUE T FRI & B R SDS — R
A5 W e e s f vk (PAGE), Mk Tk &
Immobilon™-P Transfer Membrane (Millipor Corp,
USA). #JGMIEAEE W (TBS, 0.05% Tween-20
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Tab.1 List of sequencesof primers

BUGREE HRN e e
BEH . . . PRI S 2% SR
5|¥))7%1] Primer sequences Annealing Products .
Genes . Accession No. or reference
temp (C) (bp)
5" -TGAAGGTCGGAGTCAACGGA-3'
GAPDH , , 56 446 Wang, 2007
5" -TGGTGCAGGAGGCATTGCTG-3
, , AY230262.1
5" -TTCAAGACAGCCCTGATTCTTC-3
Nanog , , 54 198 AY278951.1
5" -GCATCTGCTGGAGGCTGAGG-3
AB275459.1
, , NM_011443.3
5" -AGCATGATGCAGGAGCAG-3
SOX2 , , 56 270 XM _001106891.1
5" -GGAGTGGGAGGAAGAGGT-3
NM_003106.2
, , NM 013633.2
5" -GACAACAATGAGAACCTTCA-3 -
OCT-4 , , 54 185 AB243404.1
5" -CACATCCTTCTCTAGCCCAA-3
NM_002701.4
5" -GCTAACCGTTACCTTGCTAT-3' AF251270.1
FGF2 , , 48 158
5" -CCAGTTCGTTTCAGTGCC-3 AY820133.1
, , NM 010234.2
5" -AAAGGAGAATCCGAAGGGAA-3 -
c-fos , , 406 55 NM _005252.2
5" -AACAGGAAGTCATCAAAGGG-3 -
NM_001098399.1
5" -GCTTTCGCCTTAGCGCCCACT-3’ NM_000660.3
TGFp1 , , 185 60 -
5" -GCGGTGCCGGGAGCTTTGCA-3 XM_001118338.1
, , NM_007554.2
-TCCTGGTAACCGAATGCTGA-3 -
BMP4 , , 178 56 NM 130851.2
-AAGTGTCGCCTCGAAGTCCC-3 -
XM _001084317.1
) ) XM _001103911.1
5" -TGCTAATGTTATTGCCCTCCTA-3 -
TGFp2 , , 181 53 NM_009367.e3
5" -TTGTACCCTTTGGGTTCGTG-3
NM_003238.1
, , XR_011702.1
-GTGCCTCAGGCCATTCTGGT-3 -
Tubb3 , , 315 59 NM_006086.2
-CATGATGCGGTCGGGATACTC-3 -
NM_023279.2
, , NM_009309.2
-TCCTTCCTGCTGGACTTCGTG-3 -
Brachyury , , 199 58 XM 001101514.1
-CTCCGTTGAGCTTGTTGGTGAG-3
NM_003181.2
, , XM_001100695.1
. -CGCACCAGATGCTGCCCTACA-3
Goosecoid , , 239 60 X99239.1
5" -GCGGTTCTTAAACCAGACCTCCAC-3
NM_173849.2
) ) XM_001088867.1
5" -CCTCCTGAGCACCCTGGCTT-3 -
Sox7 , , 229 58 NM_011446.1
5" -AGTACGTGGCCGTGGCATCA-3 -
NM_031439.2
, , NM_007673.3
-GAAAACCAGGACGAAAGACAAATA-3 -
CDX2 , , 178 55 NM _001265.2
-CTTTGCTCTGCGGTTCTGAA-3 -
XM _001096874.1
, , NM _006617.1
. 5" -AGCAGCTGCAGGCTGAGCGCG-3 -
Nestin , , 496 61 XM_001116693.1
5" -GGGATGGGGGTGCTGGCCAAGGT-3 -
NM_016701.3
, , NM_005986.2
-ATGTACAGCATGATGATGGAGACCGA-3 -
Sox1 , , 416 62 NM 204333.1
-GCCAGCGAGTACTTGTCCTTCTTGAG-3 -
NM_009233.3
, , NM _005454.2
5" -GGCAGAGAGAGAAGATGCTGTCCAG-3 -
CERI , , 348 57 XM_001110846.1
5" -ATTTCCCAAAGCAAAGGTTGTTCTG-3
NM_009887.2
, , NM_002192.2
-GGGGAGAACGGGTATGTGGA-3 -
INHBA , , 239 56 NM_008380.1
-AGGCGGATGGTGACTTTGGT-3 -
XM _001098421.1
) ) NM 0118243
5" -GACAAGGCTCAGCACAATGA-3 -
Greml 321 57 NM_013372.5

’

W

-GAAGGAGCAGGACTGAAAGGA-3'

NM_0010328438.1
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* 2 HIKEUNFE34
Tab.2 List of sequencing primers of vectors

IR INE7/PNAN
4 i 2] . o
319 Primer JF5 Sequences Annealing temperature(C) Products(base pairs)

MI3-F GTTTTCCCAGTCACGAC

50 560*
MI3-R GAGTTAGCTCACTCATTAGGC
pcDNA3. 1(+)-F  TAATACGACTCACTATAGGG 177%*

51
pcDNA3. 1(+)-R ~ TAGAAGGCACAGTCGAGG 618%+*

*Iie E VAT I B psilencer-shFGF2 Fl psilencer-negative A1 H 17 Bt K7y (the length of both psilencer-shFGF2 and
psilencer-negative vectors target fragments should be detected, theoretically); **BE i I WA F] pcDNA3. 1(+) AR H M
Fi Bt K/ (the length of pcDNA3. 1(+) vector target fragment should be detected, theoretically); ***#f i& I W #0l £ pcDNA3.
1(+)-FGF2 # A& 1 H 1 Bt K/ (the length of pcDNA3. 1(+)-FGF2 vector target fragment should be detected, theoretically) .

FIS%IBEARTR h¥zizh, R H—Hi4Cw g it
B BN S8 AL W 34— TN I ) Supersignal ®
West Pico Chemiluminescent Substrate (PIERCE
Corp, USAYKZI, JfF 1% %K s, —HiGAPDH
CRIIAN RGO W B LR A, FGF2 (i,
YL 1 H Calbiochem, OCT4 (Oct-3/4(N-19),
FEPNZH) I HSanta Cruz Biotechnology Inc,
AKT K BRI MAKT CRIBTRPD « P —
¥ H Cell Signaling Technology Inc. JTLFEAIPL IR
) HTI H Pierce/A i
110 ®EHURE

FiIRH) RhESC 4%, SB/ 4% 2 RWIRE 2
10min, 7E7 0.2% Triton X-100 [¥) PBS H1i% i Ab 2
10min, #AJ5H 10% *F M3 M) 40min J&5, —$HiT
37°CAEH 1h 8ife 4CH. E#—PifE, M
PBS ¥k 3 &k, R 5 I A M flurrescein
isothiocyanate(FITC)EX, phycoerythin(PE)#rict (114} 3
(1 = PiF 37°CHEH 30min. SRAATRIN—Pi, 1ML
VNI P40 M4 D B R, A ) AR
FtEgia e ). ARz DAPL 3t Sighridid
4 s SR A W (Zeiss, LSM 510 META)
BEATEY I . OCT4 Fl SALLA [ —HihFEH A Z 30
BEPUA, BN P IgG-FITC (4¢f4). IgG-TR
(¢£Lff), ¥JIgH Santa Cruz Biotechnology Inc.
111 Fitoih

geit HE P BEEbrE R (SEMD RIR. R
F SPSS 13.0 #AH3E4T LSD 4341 P<0.05 BR & A 2%

SARERTE

2 & R

21 & MESFIAFEERMRIE

%40 MESF 4ififijeaS el =5 (Bl 1A), H
' FGF2 mRNA K& fEH LK 1C. FGF2, c-fos,
TGF-B1, INHBA, CERI, Gremlinl, TGFp1 7E fl
i BB, AF f3 R BMP4 il TGFP2 7 f1 h F
W, 7E £3 TR i xR AL £2, £4 F1 £S5 ) FGF2 mRNA
FIERIEH 25 1 1) FGF2 mRNA 1A 5t
WA 1% £3 ) FGF2 mRNA ik & L 41T
12 (B 1E). AN, FGF2 & AREFHIHEE f1
B, £2, f4F1FS A, £3 5l (LK 1B). X 4%
AN LRI R R B £1, £2, f3, f4 BH & AR
(¥ R EE A AESE R AL (ULEL 1D), K WA [F] FGF2
KL F ) MESF 17 2 40 g 5 Ol Dh gt ar.
2.2 RNhESC #EA[RIH MESF {d55 2 EA K IFR

AR g

Fi4l MESF 1772 ERK IR 7R RhESC (38
—47 48, 35324 rhl. th2. rh3. rh4. rh5) fEJE
S LEBAWEZER (K 2A), FiE ESC Mrid
OCT4 Hl NANOG, 3B K35 4l AT AR GRFF A
SHIRES . RhESC (4N I 1) (44—48 48D
Gt R WoR, rhl (2R KO ] 8 b dL e & A1k
(JLEE 2B), 1 th3 AR KO FEAE 3 /N0 IR 412 (&
2B).
2.3 RhESC EER#IRIE
%21 RhESC #FRIEMIGT M KArid: Oct-4,
Nanog, Sox2 (K] 3A. C). Oct-4. Nanog. Sox2
76 thl RIE T m, 1MTAE th3 W R IE B AR (]
3A. C). FGF2. c-fos. TGF-pl. INHBA. CERI.
Gremlinl. TGFBI 7E rhl HmKIE, 7E rh3 P&
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Morphological
character

fl 2 3 4

Marker f1 7 3

D
(bp)
500 — GNHBA
Grem|
GAPDH
E 250
g 200 -
i
&1 5
=
Z2Z 150
zE
o 2 b
E 2 b b
&3 1wor
2ga
2
c
50
0 1 L 1 1
f1 2 3 4 f3

1 %41 MESF 37 2 {5 R RIE N R IA
Fig. 1 Morphologic characters and gene expression of different FGF2-expressing MESF cell lines

A: BRI TEASYRHE (morphological characters of feeder layers); #7U, 100um (Scale bar, 100pum); B: £ (45 EPFJAI FGF2
MR IE L, GAPDH 1E N2 (FGF2 expression was detected by immunoblotting. Amount of GAPDH is shown as a loading control); C:
RT-PCR #ill FGF2, c-FOS, TGFBl, BMP4, TGFP2, INHBA, GREMI J:REKIENINHL: GAPDH 1 % (gene expression of FGF2,
c-FOS, TGFB1, INHBA, GREMI was detected by RT-PCR. Amount of GAPDH is shown as a loading control); D: PCR %L K4 DNA 5t
b L% 3L (plasmid integration in genome of MESFs was detected by PCR); E: real time PCR Kyl FGF2 & MESF 1 [{3iA i (FGF2
expression was detected by realtime PCR): 1 EANF FRFIAR IR, KRR 2 M) AT BE 7R (P<0.05) [the different words above bars
indicate significance among different groups (P<0.05)]; H [MBEKIHXT 7 & (target gene relative level) (%)= B (L4 1 (target gene net)
/GAPDH #+# & (GAPDH net) x100%.

fl: ¥ Nk pcDNA3.1(+)-FGF2 [¥] MESF (fl: the FGF2 overexpressed line); f2: # A\ pcDNA3.1(+)) MESF, 4 fI [JBIPEXS IR (£2: the
negative control of f1); f3: % X psilencer-shFGF2 [ MESF (f3: RNA interfered line); f4: %% A psilencer-negative [f] MESF, Jy £3 [¥J [k
XTI (f4: the negative control of £3); 5: ARAEALATHYff) MESF, FAPEXHH (£5: the non-treated control),

ik; BMP4, TGFB2 7 rhl WK%k, (K 3A. C).  RH4, RHS) A& LKAV EZER (K 4A). &
4N, thl 1) Akt BERRALAKE T HE 4 4B 3B). 4 B B R %41 EB $A &AM 2 504 Sk ke
24 AEMESFRFELEFHRAESC Zo&E i, HRIAELE RHI WK (K 4B).

RELEER 3 i B

TiZH MESF EKIHEEFE) RhESC (10 48 &
BRI (EBs, Z3lid 4 RH1, RH2, RH3, TAIFR 2 A AR FFES Al i) B BRI e it 70 7
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thl rh2 rh3 rh4 rh3 =
A Nr B
A A s ¢
Mc;rphoiogha] _ i_ b
character = L i
5 50 -|-T—r
£
5 40F
i
2
Oct-4 ) o
(9]
@
= 20
[
e
Sall4
B, e B s )
rhi rh2 rh3 rhd

Kl 2 Wk ES gifAr 5 AN FGF2 3k & TR 2 EITERS, S 20 Ao e D0 240 45 14 10 )
Fig. 2 Morphological characters, immunohistochemistry determination and cell double time of rhesus monkey ESCs
which were supported in the five groups of different FGF2-expressing feeder layers

A: BRI ES 418 (RAESC) [UTEASHFIE, Oct-4 F Salld 4uy% 214k Kl [morphological characters, Oct-4 and Sall4 immunohistochemistry
determination of rhesus monkey ESCs (RhESCs)]. rhl, rh2, rh3, rhd, rh5 435 N7E f1, £2, {3, f4, £5 LA RhESC (rhl, rh2, rh3, rh4, rh5
represent RhESCs on f1, 2, 3, f4, f5, respectively); £0{f4 Oct-4 (red, Oct-4), £E{f) Sall4 (green, Sall4), #i{%>4 DAPI (blue, DAPD); #x
JX, 100pm (scale bar, 100pm).

B: RhESC {15} i) (double time of RhESCs): rhl, 22+3.8h; rh2, 48+4.6h; rh3, 54+4.8h; rh4, 49+2.6h; rh5, 48+4h. A FA[E TR}
HIRRIR, R M HAT B 25T (P<0.05) [the different words above bars indicate significance among different groups (P<0.05)].
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Kl 3 RhESC EPH#&iANG it
Fig. 3 Gene expression of RhESCs

Az H A FEEEATI OCT-4 F1 FGF2 JEKFRIA NS ¥, GAPDH fE4 42 (determination of OCT-4 and FGF2 expression by immunoblotting with
OCT-4 and FGF2 antibody. Amount of GAPDH is shown as a loading control); B: &% [ it ERZF K Akt BEFR 1L KT, Akt /E N2 (activation
of Akt were measured by immunoblotting with phospho-specific antibody. The amount of Akt is shown as a loading control.); C: 2% # RT-PCR
i RhESC * FGF2, OCT-4, Nanog, Sox2, c-fos, TGF-Bl, INHBA, CERI, Gremlinl, BMP4 fil TGFB2 KKk 1%, GAPDH 1EA
W2 (expression of FGF2, OCT-4, Nanog, Sox2, c-fos, TGF-B1, INHBA, CER1, Gremlin1, BMP4 and TGFpB2 were detected by semi-quantitative
RT-PCR. Amount of GAPDH is shown as a loading control).
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Fig. 4 RhESCs of each group could formulate EBs, and expressed markers of each germ layer

A: %4 EB [WTEAZFHE (morphological characters of EBs of each group); #5JU, 200pm (scale bar, 200um); B: RT-PCR il EB H 5 M2 bRic %
IETE L, GAPDH 14 ) Z(expression of markers of each germ layer in EBs were detected by RT-PCR. Amount of GAPDH is shown as a loading control).

Sox1, Nestin, Tubb3, iZ4MkJZHr1c (neuroectodermal marker); Brachyury, Goosecoid, H A JZ 451t (mesoderm marker); Sox7, P JZ#riE (endodermal
marker); Cdx2, #7%4MNIEZFRIC (trophectoderm marker). RH1, RH2, RH3, RH4, RH5 %124 i rhl, rh2, rh3, rhd4, rh5 JE/&H) EB (RHI, RH2, RH3,

RH4, RHS5 represent EBs formated from rhl, rh2, rh3, rh4, rh5 respectively).

By . AHIE, A HAFEZ ESCYE F- K RILAFAE—
G 0] {5, AN [ SRR R P 55 2 B TR U A — B (Li et
al, 2005a) %, ASZEG L et al(2005a) K FGF2[1)
FIK AL FBRFESCA: K A ) 77 2 v EEAS S FE R
WESCAK IR AT w2, BRESCHIAEKRE
NI RE ST Z P FGR2RIA B AR EE LR A
WF 9T 45 SAIE SEFGF2 % RhESC 18 5 A 1t 1 41 33k
£ (FE3). Wangetal (2005a) fRIEFGF2{5 51l
5 AEARFE /N BRESC I AR KA Feol B F2 b b
RAEHE EEAER . FGF2n il MEK 1/ERK A5 5 18
AR R R B K e-fos U 215, AT HE NESCHY
BVEAN BT (Kang et al, 2005); FGF2H [ fig
T8 I B PIBK/AKYPKCAS 5 i %, 5| A 403 it
(integrina6/B1) [KEFRIL, MiZERF NESCIH H
RIH (Kim et al, 2005). FRATHLE R0 K
1% AEFL 5 IR IRhESC 4 IA 15 41 i 384 51 AH 5< 1)
H:HKc-fos (E1B, 3C), JfHf1 ERhESCHIAKT
BRI ACET i (K3B). K, FGF2 ] fg il it
IR WA S s 4 R RhESC AN A 39 5 M2 1 3 5

o

P 3 1 TGF-B1 F1 BMP4 1 4 TGF-P it 5 ik 1%,
B, BEIHIESCI L, JHRFFESCHI B Hr (Ying
et al, 2003; Brandenberger et al, 2004; Qi et al, 2004;
Jame et al, 2005). TGF-Bl1flactivin AJH i ¥
SMAD2/3kBH 1= NESCI1) 434k (Valdimarsdottir et al,
2005; James et al, 2005; Amit et al, 2004; Vallier et
al, 2005), INHBA & 41 fikactivin A ]V 3£ (Pang et al,
1982); MIBMP4ii il SMAD 1/5/815 51l % 3 s/ ESC
P77 )2 (trophoblast) B JR 4 PR )Z (primitive
endoderm) 4304t (Xuetal, 2002; Pera et al, 2004 ).
Greber et al (2007) A AAMEFTH 53 WA FGF2 1] 1
WTGFBZ AR iL, LL4EFFOCT-4. NANOG#!
SOX2J&ik, BEMEHIENVRFGF2IRIL, TE AR
W et NESCHI B Hr. Xuetal (2005b)
R ILFGF2 (e % FIBMP 4 4171 Gremlin(Grem1) — 2
I BMPAS 5 (I, H4ERF NESC
(¥ 345 . CER1 (Ceberus 1, NodalfIBMP1J#5 517D
FEESCH KRAFLE, X YERFESCHIAR DM ALIRA R
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—3E/EH (Belo et al, 2000; Bhattacharya et al,
2004), b4k, TGF-B2t#IA kX NESCHIHE S A
—3EHI{EH (Chen et al, 2006) .
ZERT-PCRETI, FeA TR ILAEMESFH N Y FGF2
A TGE-BME ‘51l 2%, (£ TGF-BK I M TGF-B1.
INHBA. Gremlinl#i&, i TGF-p2. BMP4%ik
(EI1C). TEm#RIAFGR2IHFRE FIFRhESCHIZAE
T W B b, AR IAFGF2 101 9% )2 1 IRhESC
AKX 4118 (K2B). XFRhESCHYIE K ik
Kl % B TGF-B1, INHBAMIGremlinl ZErh1 %
ik, fErh3d{k#Eik; BMPARITGF-B24 thl HH L%
ik, fErh3rp ik (3AL ©), £ 550 IFGF2
WAL BEOct-4. Sox2. Nanog. TGF-p1. INHBA.
Gremlinl 1 N JEFGF2[1) 31k, XIBMP4HITGF-p23%
EATEIVE R . irh (O Akt RR ALK (KI3B) Al
c-fos (FE3C) [FIA F 15t BHESCIR) 3G 5 ff 515 52 1]
W . Likgh R W FGF2 il i i ¥4 i% MEK 1/ERK
15510 B (e B AN M 3 5, il R # TGF-p/5 53l
e CEEEAEH T TGE-p1) SzBIRBREESCIY H T,
BB
WE9T 2% B H 2> W I EGF245 5t B 4 4% A
ESCHI H I Hr (Dvorak et al, 2005). Greber et al
(2007) A A AN 530 I FGF218 3 7 15 TGF-B
ARG S YEFFOCT-4, NANOGHISOX2 )41k,
MG WIRFGR2I0 KL, TR AR PR e, kA
ESCHIH IR Br. H4h, SMAD2/3 )i vl At 524
NANOGI] L1 (Chambers et al, 2003; Mitsui et al,
2003). JLFRIANANOGEH [ I HEESCLE LI 77 2
ZAF YR AR TEHT, MAINANOGHE TRNATHk
23 P HESCINE TR AR )Z 534k (Yasuda et al, 2006)
NANOG fE % 5 SALL4 J¥ % SALL4-NANOG & &
s, I 2GSRI JE BT AL RO ESCH R 2 BRI
HEAT S, IFLLE ROBHANLHIE Y B S
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