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WE: HaAKE T (hepatocyte growth factor, HGF) j&— M2 AN, MRS H HAEEEH.
BRI & IR H HGF F1 G5 supplement 454 EB (embryoid body) ¥2:7]i55 S B3 A i T-41 i (rhesus embryonic
stem cells, rESCs) 5 [ 73 i 205 (1) nT B A AR 28 BT AR 21 Y. (neural progenitors), {HX}+ HGF AE#4N5 S 010
TR BARAE ] KHURIEANTE 2 . AT e et sk R, RABER TR, [RIER I HGF Al bFGF (basic
fibroblast growth factor, BF{PERCET4EAN M ALK K )75 5 rESCs 76 W P9 5 [l Ak A s 4l (81.66+4.37) %11
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Hepatocyte Growth Factor Promotes the Proliferation of the Neural
Progenitors Derived from Rhesus Monkey Embryonic Stem Cells
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ZHANG jing'?, CHEN Rui’, JI Wei-zhi""

(1. Yunnan Key Laboratory for Animal Reproductive Biology, Kunming Institute of Zoology, the Chinese Academy of Science, Kunming 650223, China;
2. Graduate School of the Chinese Academy of Science, Beijing 100049, China; 3. University of Science and Technology of China, Hefei 230000)

Abstract: Hepatocyte growth factor (HGF) is a pleiotropic factor, which plays an important role in the nervous
system. Previously, we had produced highly enriched (88.3+8.1%) transplantable populations of neural progenitors from
rhesus monkey embryonic stem cells (rESCs) using an embryoid body (EB) system containing HGF and G5 supplement.
However, the exact role of HGF in the neural differentiation process as well as the mechanism of HGF is not clear. Here,
on the basis of the ameliorated differentiation system, we efficiently produced populations of neural progenitors (81.66 %
4.37%) from rESCs in an adherent monoculture system containing HGF and basic fibroblast growth factor (bFGF) within
two weeks. Moreover, we obtained similar results with the systems containing either HGF or bFGF alone, or neither of
them, which implied that extrinsic HGF can not determine the neural fate of the rESCs in the differentiation process.
Further results suggested HGF with bFGF synergistically promoted the proliferation of the neural progenitors derived
from rESCs. In conclusion, through this study, a much simpler method of inducing rESCs differentiation towards neural
cells has been established and extrinsic HGF did not function in neural induction from rESCs to neural progenitor cells.
However, HGF with bFGF synergistically promoted the proliferation of the neural progenitors derived from rESCs.
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41 i 2 K IR F (hepatocyte  growth factor,
HGF), X4 #A F(scatter factor, SF), J&—F4)
WSRO R, HAT Z MY 0N . c-Met
& HGF IRME—324K, J2& H JsUm B D] c-met 4 i (15
P, HARE RS (Bottaro et al, 1991;
Naldini et al, 1991; Comoglio, 1993). {EfEIG % & it
P, c-Met |z Ik T T A 2Ll B 10 L R dn
L, T HGF [z 31K T &8I 41 23 1 1) 78 5t 40 i
(Sonnenberg et al, 1993; Takayama et al, 1996). HGF
I 55 7 T S 24K e-Met 456 IF UG X2 1k
F18) % 20 2 TR0 Il v e AT T i A B P 1S 5 L
o IR TS BB A %55 (Furlong, 1992;
Uehara & Kitamura 1992; Sonnenberg et al, 1993;
Brinkmann et al, 1995; Takebayashi et al, 1995;
Takayama et al, 1996); R, —LU38 552 4%
PG M AEFHELFEF, HGF Al c-Met IR IA 2 =%
R NTIR S eiaA i oNT b= IS i = AN 1k H O o oy
4% (Nakamura et al, 1984; Nakamura, 1991;
Michalopoulos & DeFrances, 1997).

VER Z 0N K 1, HGF fEA & R R & i %
i B EEERH .. AR R R & it
FE RN A RGE N 2 il 2 0 h #RIE c-Met,
e eIt 3 3% HGF(Honda et al, 1995). HGF
AL BELEHERR 22 0 SR A ML R A7 3, 3 RE S Bk
Lo RMEK, S Ris g o R Bk H I
{i7.'& (Ebens et al, 1996; Hamanoue et al, 1996; Maina
etal, 1997). H#iH 155 HGF Fl c-Met [{) KL 4B L
Wi, HGF A7 R Ak o 48 500120 5 I 5 40 Mt 1) 47
W, O R R, T P S 0 A BE B 2D RE
(Kitamura et al, 2007; Shimamura et al, 2007). H #if
AWFEY] HGF 2RIt R Gk F i 2
HEEM/ER (Takayama et al, 1996; Trovato et al,
2007), {HZEIKT HGF fE R I R H H RAK
YERWE A o RIIZEXS IR LA FTHENl, HGF
o HGF ISR IR ph 2 R g8 R0 Al e
]S 2 p 2215 3 KA ] (Stern: & Treland, 1993;
Bronner-Fraser, 1995); {H &t — D50 &I,
HGF JEAZ R T i, & U (e ik 4k
R EORAFFR AR 5 25 TN, BRI s T
AR JZ O3 A O 22 40 8 T 2 LR R A
1% 5 I FH (Streit et al, 1997; Streit & Stern, 1997),
AL, HGF 7EXS M4 Rk & B 2 5 5

VEREAFAES . JF HIOGT HGF 1155 F.5h )

(BRI MERGK TP dE SEN
FRE R /D, Kk HGF £ HA 4% SEH T
WEL—P . [FK, BT HGF HAZ M4
YN, HARMEA RGUR E R 2 A5 HAT
AR, CLHE REAT (R E AR 28 T AR 20 M IR A2 7% H9 3,
PRI RS . g, BT LA i,
TX M6 o) R [ DA 5 IR 7 1]

TATRIE AT K, K H HGF Fl G5

supplement 454 EB ¥4 1] 55 tESCs & [0 7340
AUFE[ (88.3E8.1) % I vl # A i) 1 22 Hiy 14 4 Jify

(neural progenitors), F H &AL ik b 5l
¥ HGF 8% bFGF 43 7153 T (65+8.3)%, (68+
7.2)% PR T AR, Lo A5 +12)%] 2,
{H 2 LLIEA¥8 0 HGF Rl G5 supplement fi(Li et al,
2005). {HZX}T HGF {EHEA 5570 A 7 v
M EAAVEF M BET, [) HGF 2 H#:E rESCs
) 22 40 B o3 A TR i, s 2 3l s g 2 i AR A
JIEO PR S8 5L DA TTD T e B8 v Ao 22 AR A0 B ) LA s )
i, HGF 5 G5 supplement k&1 1] rESCs 15 31| 5%
e L R AP 28 A 4 L SR R ANV 2 BT EL, A
T B AERE— D9 HGF 7E3A it R (1) 2
PRAEH & HGF HIL'E R FHIX FR. G5 supplement
RHZMET (B bFGF) I E A9, LAl
(15256 2 K W] bFGF LM RN R H RS
) /E H (Kudoh et al, 2004; Delaune et al, 2005;
Mason, 2007), KUEEAE 55T HGF 5 bFGF &
A R G &R kAN, HATIR 2 503 B
EE SRR T 408 (embryonic stem cells, ESCs) 7]
PR 3 AL R L R SR FH B S 5 97 R EB
B aeui o B (Ying & Smith, 2003; Ying et al,
2003; Gerrard et al, 2005; Shin et al, 2006). FTLL, &
fIISCE LRSI 775, ] bFGF 348 G5 supplement,
IR RS PR EB LB AR, M
AHETER R IR, RGN HGE H
bFGF % rESCs [ ffiZe 4 i 731k, #Emwist HGF
FEIXA T F AR R () JAREH] S 5 bFGF (1)
KR & RLRSMNEYEN HGF #5153 rESCs 7] it
ZEHT R M AR (R R, T AR 4 P i ds ) R
SEFFANEAEH, (H /& HGF 5 bFGF HA PRI H fig
A7 25 R B Ao 28 T R A T 1) B4 B
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1 #MRFITE

1.1 rESCs By1Z5

rESCs 4l il & R366.4( 35 [H g i FE A K 2%
Thomson JA #2154 857708 H 22 8485 25 (5 pg/mL)
AE PRI (/N BRI 2 (D BRI B AT 4E 4TS,  MEF)
. rESCs £ 7E 554 4+ 85% DMEM(Gibco), 15%
dFBS (defined fetal bovine serum, Hyclone), 1%dF4%
TR FEMR(Gibeo), 2mmol/L L-43 2 Witz (Sigma),
0.1 mmol/L B-3%3E /%, 50 Unit/mL #—5E% &
(Sigma). R R Bk 5—7 KH 10mg/mL 1)
Dispase (Invitrogen)iH{t rESCs ££7%, &Ly, HEJG
PRI BH A ) MEF BT A0 5%
1.2 ERIES rESCs L R EZ Tk 4HAE

4% H 10mg/mL Dispase ¥ rESCs ¥4k 10—15
min, 4 rESCs FIHGALI, 4 Dispase W, 57
FEBR NN 10%NBS (ML) 1) DMEM J3CE.
THFM, 5 rESCs HIPUPUEIN, ¥ rESCs HIH%
F DMEM/F12 (1 : 1, Gibco), fHJimfe wiss
WRANEIE (291000 N4HAD 1) rESCs B
VUL X EEAS T FERE W LAPE S Dispase AL
. ANIMORIE & 7ETE I AR R rpdi AT, RE
TRIE rESCs BB A/NE G HZ R TR ER, IR HA
oA AT TR o IR R B TR P22 A
15759 (neural differentiation culture media, NDCM):
DMEM/F12 (1 : 1, Gibco). 1 XITS (Gibco) 1.0g/L
A= 1f3% 1 2K 1 (Sigma) 1.0 g/L #5478 (Sigma). 1.0
g/L FLKH(Sigma). 0.03 g/L fili%#(Sigma). 11 pg/L
WV R (Sigma) « 5 mmol/L 43 % Ik 1% (Sigma) Al 2
mmol/L 5% (Sigma) . bFGF (Chemicon). HGF

(Chemicon) 7E5 7/ LI — KN NDCM .

SEEG A M 4 4L (DFEREE NDCM: AN IIATAT H 7,
[NDCM #1]; (2) bFGF (10ng/mL)+NDCM, [bFGF
#1]; (3) HGF(10 ng/mL)+NDCM, [HGF #1]: (4)
bFGF(10 ng/mL)*HGF(10 ng/mL)*NDCM ,
[bFGF+HGF 4], B KA — IR, 35501k 8 K
KEAAAR, 55 12 KK H Hoechst 33342 Fll Nestin if
ITHth, Fitl Nestin FHYEAN ARG LLGI, VPR AF 4
T o2 AR 4 ) L A3

PREHT ARG My g3 TR, i WA D) %
AN, BG4 R AR R T L
IR, e 3 0.5% W] IR i 5 7= b LA
s BRI 7 NGk S %, A MR IR LA &
HGF+bFGF [f] NDCM ¥

13 REMEMELFRE (ICO)

H 4% 22 58 AR 2551 [ 40 i 20 min, 0.4%
Triton X-100 i&EH 15min, FJ PBS w3 i )a; N
AN 5% LIS & R 0.5h, IIA—$t 37°CHi
H 40min 8 4°CIE R, LdE—Pu)a, PBS #k 3 Ik,
B AN H  Fluorescein isothiocyanate ( FITC ) ,
Phycoerythin (PE) 5§ Texas Red (TR) Frict [l — 41
37°CHFH 30 min 8= WAA/EMH 1h. FITC. PE ) TR
Fric AR, 5340 T Santa Cruz A F] . DA
P, AN BT A0 B AE A B R, R —
PR 4SS . —PUads: Octd £ 7
FEHiAR (12 100; Santa Cruz), Nestin BT ol
PUAA(1 1 200; Chemicon). PIII-tubulin #P1Z 7 fE
FUAR(1 : 200; Abcam), O4 FRHTELTEFEFA(L & 100;
Chemicon). MAP2 ¥t % wEPifE (11 200;
Chemicon). &R IRLT 4R (GFAP) 4
PLZ PR 1000; Chemicon), c-Met [ 4T
PR (10ug/mL; R & D systems). Je )5 (1141
JfiFHl Hoechst33342 % PI Ficd 4l it . Fisbric it
AN AE LR AR BB N (Zeiss, LSM 510 META) #
AT, A IR SIS0 AS I ¥ 240 B R 224 1000 /.
1.4 RNA #2EU# RT-PCR

Yl 5 RNA K TRIZOL RNA (Invitrogen)
RAN RPN, L AR 5 v e B A7) & ) e o 15 3k
1T . K H] DNasel 14k RNA S ] fig &4 3L R4
DNA, [ DNA 17549 B4R RNA (Tug)
E S SR IRAE FH R, SO 5 18 5% cDNA H 1l
cDNA 1E R B, IAKE 1R 7 5 | 34T PCR 4
#, PCR 512X A 7N BRURR BRIE R R <7 )3
FIXIFIEAT BT 1. PCR 5191 SCRE . S SUBETT)
FEAI LA S AHRY (/) PCRBSES&AT S P2 /NP LR
1.3 L /] PCR F=7E 1.5%3 BEbi e e L dE AT HL ik,
HLVK 45 B I IR CE R 5, (RSOt R L
FH I GAPDH Ads#E, Ml Quantity-One 3Kff
(Bio-Rad)iti ik HLyK 4%l IR S A L, TR LRI A
HE K.

1.5 BrdU (5-REGFIRBIEZE) tridteil#s
AIARZE AR 1E5E

F4 [bFGF+HGF 21 AU I 73 A0 5 12 R IR PR 28 i
A fId 12 5 4640, 4l liEE 5 F DMEM/F12 (
1D P IEm s R R L (1) JEah
W NDCM, X ZH; (2) bFGF(10ng/mL)+NDCM,
[bFGF Z1]; (3) HGF(10ng/mL)+NDCM, [HGF Z];



54 PRI T AN/ A BTG BRI G T 20 P AUt Ao 28 i A 40 ML 5 521

(4) bFGF(10ng/mL)+HGF(10ng/mL)+NDCM,
[bFGF+HGF 4], 48h J5[n#5 7k i BrdU(10
umol/L, Sigma)§i¥F 1.5h 5 4%\ 2 R H T 4
‘CI# 5€ 30min, #&J5 1] 0.1 moL PBS(pH=7.4, & 0.5%
1) Triton X-100)%% 3 i, &3 5min, H HCIC1 mol/L)
EVK LW 10min (i DNA 28 PEARIT XU, 151
HCl (2mol/L) 7EZEMFH 10min, X553 37C
KM N E 20min, H 0.1moL PBS ¥t 3 i,
0.1moL MR = F¥FF 12min, H 0.1moL

PBS(pH=7.4, %% 0.5%[%] Triton X-100)%t 3 &, IIA
0.5%[MF M5 B A 1h, Ji BrdU (1)—4t (P
B 1:100; Abcam) T~ 4°Cid#k, J:di—Pij5, PBS
H%E 3 4, J0 Alexa Fluor 594 Fric i —Pu = lAE
Th, DIANESI0—P0, T0E I =5 4n M/ A B4 xs
WAL, A P AR R A S L. P i S 4
JLFH YOYO Aric 4 MoA% o 5% bric 1 40 Jif 76 3 3R 45
S MAE (Zeiss, LSM 510 META) RFHEATH#I, 4
RS 58 RSl 1 4 O O 24924 1000 4.

R 1 BEEMSIYFFTIRABR AR R &R FRIK

Tab. 1 Genes, primer sequences, annealing temperatures and product lengths

N TR K PR
HER 4B 514751 Primer sequence Annealing Product
Gene temperature(°C)  lengths(bp)

GAPDH Forward:5-TGAAGGTCGGAGTCAACGGA-3 55 449
Reverse:5'-TGGTGCAGGAGGCATTGCTG-3'

AFP Forward: 5' AAATACATCCAGGAGAGCCA 3' 55 416
Reverse: 5' CTGAGCTTGGCACAGATCCT 3'

PAX6 Forward: 5’GGCAACCTACGCAAGATGGC3 55 459
Reverse: STGAGGGCTGTGTCTGTTCGG3'

Nestin Forward: 5'-AGAGGGGAATTCCTGGAG-3 s4 490
Reverse: 5'-CTGAGGACCAGGACTCTCTA-3'

Nkx2.1 Forward: 5> ACAAGAAAGTGGGCATGGAG3 54 248
Reverse: 5 GTTCCTCATGGTGTCCTGGT3’

Ot Forward:5'GAAGCTCCATATCCCTGGGTGGAAAG3’ 5 211
Reverse:5'CCATGACCTATACTCAGGCTTCAGG3’

SOX1 Forward: 5’ TTTCTGGAAGTGTCTGGGTG 3 47 54
Reverse: S’TGGCATTGGCTATTTCATCT 3’

En2 Forward: 5> GACAACATCCTGCGGCCCGAG3 52 720
Reverse: 5’CTGTGCCATGAGGTGCACGGC3’

Gbx2 Forward: 5’CGGTAACTTCGACAAGGC3 52 198
Reverse:5’ AGCGAGAAGCTCTCCTCCTTGC3

Hoxbd Forward: 5>CCTGGATGCGCAAAGTTC3 54 250
Reverse: SGTGTTGGGCAACTTGTGGTC3’

Brachyury Forward: S'CGGAACAATTCTCCAACCTATT3 55 357

Reverse: 5SSGTACTGGCTGTCCACGATGTCT3?

1.6 RECHHBEIAEN nestin PATEEY I Z BT A AR
B b1

B A5 12 K [bFGFZH A1 [bFGF+HGF4H 1)
Y 0.05% 1 JERMEH A0 e A~ 40 e, FH 10% NBS
[IDMEMZ 1L 1k; FIPBSYE i, i 4%M% 5
PR =5 305 [ 20min; % 5% NBSI¥PBSYE— i,
T 0.4%[¥) Triton X-100 = {HFERALHE 15min; F5
5% NBS[PBSYE—i, H—¥HiNestin . vg B P44
(1 2 200; Chemicon)37°C7Ki#r 30min; %% 5% NBS
IPBSYE—i, M1 —Pr=MEIFH 30min; M 5%
NBSPBSUE i, I 5% NBSHPBSH &40 /i;
FUR A PRLASCRS A Ik SIB A D 4 Bi R 2028 1
X 1043 KEH).

1.7 Fitoh

Gt o (3 RESD LPEIME £ A51HER(SE)
HHATERIR . G MR SPSS10.0 #FiE4T LSD
(least-significant difference, /w3 22401%) 77
Bro P<0.05 k7% iB 3.

2 & B

2.1 TrESCs L5315 Lb A9 nestin+fH 22 Fij{AZH
i3]
W95 MEF (19 tESCs A 4L ({1 i JIA T- 41
M ISR AR, gl S ek R, R L,
I HEPE 2, M2 ) AR (B 1A). e
fe il B, rESCs B AT 0.5 % W R A4 1) 4% 7% 1L
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AT RE , 25534k 48 22 AT SE A L T AR AL T,
SO IETEARAS, (S, 72h S0 hE b,  H41
WUBET-98ES A0 AR 2R b 152 2 s [ T2 4% A 4
K& OIS 7 KR4 55 54,
I —Le P PRAE IR ZE ) (rosettes), ZkZEREFE 2—3d
J5i, Rosettes EEAHZE 45 (neural tubes)FE I 45 44 (&
1B—D); AR M APz i, B BRI
e, —SePbe R, mZ&ur (B 1,
G, H). RT-PCR £ 7R, 7-0E 5 KA MIT
IGRIBME L g b & PAX6, 5 8 RIT4i#R
A b R AN AR SOXT CHdl & B oR) .

G 28 2 A AS I 45 R B OR RIS S INHGF Al
bFGFIRE N4 12 I 40 i 4 K3 7 5
NestinPH P (B 2A) . 3t 2040 i AR 25 2R 5o
83.48%[114M i ‘£ NestinfH % (& 2B). ¥4 Nestin4)Jjll
& u b EMAP2 M rESCsI T AR EOCT4
g, R 12 K40 2 Nestin */
MAP2/0CT4 (& 2A), BIob2E 12 R4 AE
IEtESCs T bR G HENOCTS, HASK A SRR
i 2 sy A0 TR0 i ) AR R SRR IMAP2, R IAME
A 20 0 PR 25 R R Neestin, i BF G IR 0 48 Ay o

SR . 4 T k2 B NestinBH % 1) 00 28 Hif
b AR R A 5 4, G 12 R
9 i S 76 V5 INbFGF ATHGE ) 45 11 T 4k 2 15 97— )&
JE AN, $EERNAZEATRT-PCRISHT, 453 EoR
IR EARESE (Brachyury) F1P IR )2 (P bR LA
(AFP)JTEERIL, 1M H 1K i 48 5 A 40 B 1 b 2
Nestin CEdli AR 2os) T EAMEES 12d 1140 w2
PR TR . B0 1) 45 K W RHGF+bFGF41 1)
PR HT R4 M = ZEERIA TN (Otx2) A8 (Hoxb4)
(bR, MR (EN2) &SI (Gbx2) kxR
BEPRAFRIL (F 20D,

Nestin' (¥ 4128 5 4440 ff ] LA ZEHGF+bFGF ¥ 4%
PR AT B2 B 7R (B 1E), {H B 1 7 I R] IR R K
P FT ARG I ) W B BB ) A BRI, BT TE 2
B O(E 1P, HORRrReE s ne

R 20 RAA A CGB 3 18, P3) 4
F RSN ) A B AT HRAE AR, R B 7R 5L (R bFGF
FIHGFF I 28 s oAb —JH, - 45 B4R 7 4 K04
T2 e bR & pIL-Tubulin (& 3A), #5740
TR IS A2 TC AR EMAP2(E 3B), (HE%
1 GFAP (1) 2 U e 40 i A1 O4 ™ 1) 2> 5 Jie s 4 it

1 At R AN TR S 40 T 2

Fig. 1 Different morphologies of the cells at different stages in the process of neural differentiation

A: RiFELE/NR AR Z LI rESCs(the rhesus monkey embryonic stem cells cultured on mouse embryonic fibroblast feeder layers); B: Z3L55 7 KK
4 ffi(the cells on day 7 post differentiation); C: 73LEE 7 RIJBRALIA LM (the rosette structures on day 7 post differentiation); D: 7ML 9 K
HIA 5 25 4 (the neural tube-like structures on day 9 post differentiation); E: WSHEREIR (12 4T /&40 i (1) 7 4 (the morphology of neural
progenitors cultured in adherent system); F: &iF-5 5 HIZEER (the neurospheres in suspension culture); G: 43635 7 KAEMNZ 4 i (the non-neural
cells on day 7 post differentiation); H: Zr4b5 10 RIEPHZL UM (the non-neural cells on day 10 post differentiation)

C,E, X100,A,B,D,F, G H, X200.
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128 (bp)
Nestin = 490
Oix2 - 211
Nestin ‘cells: 83.48%
w
=3 Ml _\.k: .
5 @ - o
@
s .
=1 En2 - 720
ot - =
o - s
j ] (‘-.'\T‘I)]I- 449
10" 10! 10° ([ 1
Empty .
A B £ C

K2 MEEE 12d IR TR D
Fig. 2 The neural progenitors (NPs) on day 12 post differentiation

A: PHZ TR0 M 5 Nestin'/MAP2/0OCT4 (Nestin'/MAP2/OCT4, neural progenitors). 4¢{4 JjNestin; £[ {5 HOCT4 BiMAP2; (% }yHoechst33342 Fril
I 40 i #% (green: Nestin; red: OCT4 or MAP2; nuclei were stained with Hoechst 33342, blue); #5JU=50um ( Scale bars=50um); B: I x40 0K
bEGF+HGF41 434k 15 51| (f)Nestin 4L (¥ EL 51 (the proportion of nestin® cells in bBFGF+HGF group detected by flow cytometry); C: £ Ri4A4M i i [X.
FRAE: RIAAIN (Otx2) FIE#E (Hoxb4) [k & L H[the regional identity of the neural progenitor: expressing forebrain (Otx2) and spinal cord ( Hoxb4)

markers]o.

K3 rESCs 4il i KUK NPs [IK5R 340
Fig. 3 Differentiation of NPs derived from rESCs in vitro

NPs B ZRetE, EARIMIMEAMIZE TG, BB TN/ SRR (NPs are multipotent, being capable of differentiating into neurons, astrocytes
and oligodendrocytes) .

A: ML 0. RiIL B-Iltubulin, £ (neurons: B-Illtubulin, green); B: iZE i: K& MAP2, 4 ff(neurons: MAP2, red); C: SMYIT4NME:
KI5 GFAP, %% (astrocytes: GFAP, green); D: /DFRIZFi4NMI: ik 04 £kt (oligodendrocytes: O4, green).

A, C 482 PI(PI, red ); B, D #i{% 4 Hoechst33342 Aric (141 iiu#% (nuclei were stained with Hoesctst33342, blue.); 45 J¥=50um (scale bars = 50 um).



524 3 W

w5 29 %

L. 1 R A AEbFGEFTHGFF) 45 1 4k 415 77 11 il
ZHIAGN R (55 6 18, P6) A AEZ i 434k GFAP™ A
R R4 (& 3C) F1O4 /DRI (& 3D),
I HBEA AR AME IR R e, 2 i 140 P 3 22
I3 AC A D S AN I, W rESCs 2 4k 15 31 1)
Nestin' ¥ 0 2 5T AR 40 il FLAT 1] 3 A0 R AP 40 i o
HIMEETT -
22 c-Met EHE N IIEFHRIET
KA c-Met x& HGF HME—324K, HGF ZLR4%4EH]
WA c-Met B3Ik, 3l [ 5 73 A5 0 K rESCs
(B5F34E MEF 1), 25 4 Kl rESC [n #h & i A4
Ok P AN, 5 12 KA RGN, AT c-Met
i, 4R rESCs W c-Met LHIA, {HIE5H
FILEHG T4l (AR B FE K OCT4, (K 4A); BlE
ST, o-Met FFARTERLIE 40 Ik, 1
OCT4 [ 21K 9855 (B 4B ) ; 7E MR AA LI I 1 c-Met
MRIA, I HOEARNAR] OCT4 KL (K
4C). JITLAFE rESC AP it #Ed, c-Met
MTEE, HEHIEZ ; ] OCT4 [FIFRIEZHT %,
KL rESCs [nl 28 40 J o5 5 73 A 1 I R v 75 22
OCT4 M8 Rk, XFar A M0FoT 4 —3%

(Shimozaki et al, 2003; Perrier et al, 2004; Gerrard et

al, 2005).
2.3 ARESETFIES rESC £ LS 2IFE 1L LLBIRY
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HGF ZAHL: d0fstric 2, WOEM AR, M
bFGF 1 bFGF+HGF 41AH{L: 4 st b, Hi
A R, T S AE A R A i R RIS 0 10
umol/mL (1] bFGF Sz A&7 SU5402, &5 441 i
KT, VTS r B bFGF Rl &
(PR I3t 240 PR ) A3 A5, i AR HGF % i
SO M 1) 375 R 14 5 G B S VR

G AL R MINDCM O] 41, bFGF4l, HGF
21, bFGF +HGFZ1 50k 12 dif 40 i NestinfH 4
S A, 5 R S oRNDCMXT IR ZH A (71.88 +
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(76.93+2.59) %, bFGF+HGF41} (81.66+4.37)
%o T UL, FEANIAISMEALZ ] Nestin 1 #1221 (A 40

K 4 Mo BEd c-Met RIA

Fig. 4 The expression of c-Met in neural differentiation

A: KiFR{E MEF L[¥) rESCs: c-Met A3KiL, OCT4 5#:3KIA (the rESCs cultured on MEF did not express c-Met at all, but they expressed OCT4 strongly);
B: 7ML 4RI, c-Met JFUH3RIL, OCT4 KA KK (the differentiating cells on the 4th day started expressing c-Met; however, the expression of OCT4
reduced ); C: 7ML 12 RIWML TN, c-Met 583X, OCT4 2 B VL (the neural progenitors on the 12th day expressed c-Met strongly ,but the expression

of OCT4 was not observed). #7/T=50um (scale bars=50 um).
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Bl 5 A4k 41 Nestin ™41 i fr) L 451
Fig.5 The proportion of Nestin® cells in different groups
A HIEA A IINDCM, HGF41. bFGFZ1 A1bFGF+HGF 4| Nestin 41 il [ L 51, #%- 21 /1] Nestin " 41 it ) Lu 451 JC W i 22 5%, P>0.05 (the proportion
of Nestin" cells in NDCM group, HGF group, bFGF group and bFGF+HGF group detected by immunocytochemistry, and there were no significant
differences between different groups , P>0.05); B: #isUKIIbFGF41HIbFGF+HGF 4! Nestin 41 o (i Lu s, #5 mIJEW] B2 5, P>0.05 (the
proportion of Nestin cells in bFGF group and bFGF+HGF group detected by Flow Cytometry , there were no significant differences between them ,

P>0.05).
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Fig. 6 Proliferation of NPs in different media detected by bromodeoxyuridine (BrdU) incorporation

A: FRE AR R B IR 44 N BrdU" 40 M A FL B o 2065 9 BrdUBHPE R A0 MIAZ ; €5 0 YO Y ORRIC ¥ 77 40 L F) 4f 2 &% (the proportion
of BrdU" cells cultured in different medium were detected by immunocytochemistry. Nuclei incorporated with BrdU, red; nuclei of all cells
stained by YOYO, green); B: X Gl LA FIE; 5% 4 1F N BrdU 4 A 6 LL 91 3E /T LSD 434t (the proportion of BrdU' cells in different
culture medium detected by immunocytochemistry were statistically analyzed using the LSD test) .

[ b EAN R P RER R W35 22 5, c>b>a, P<0.05 (values in the figures with different lowercase letters indicate significant difference, c>b>a,

P<0.05) o
24 HGF Ri#H#HEZAMAMMAERYIETE FHPEAN B Lefl, 25590 1) FEAH NDCM (6 i

A 12 RIS RTA e R A R 78 41): (33.14%2.63)%; 2) bFGF 41: (39.42+1.03)%:;
HE, Big% 48N 5V N BrdU, #E /1 1.5h J&, #0l BrdU ~ 3) HGF 4: (39.55+1.55) %; 4) bFGF+HGF 4.
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