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1BHEN SR ERIA bFGF #
B LB B 5 R 4R ok B B2 2

JET® EEF K M O RaF RN
B s aRk% BT LTk

(F s R e D =0T T A AR DS =TT E, JEat 100850)

WE A EAEN R R GG NG U ESE 540 i (fetal liver stromal cell, FLSC), @57 T AeWFE R et e 41 4k
411 f 2E K K7 (basic fibroblast growth factor, bFGF)[J4ll fi ¥k bEGF/FLSC. Mitr= i JLITHEAL 205y 2w SEFL AN B, X SLkAT
TR RR RSB SE, HAERIMERRAR 35 48, AR AR IE I e (0 A% . WG ) Lo i 1) 7 5 440 i v e e 19 59
bFGFIEDH, M EANS B #aAk, Y FLSC, MABIOEFRIBMIUATRA 01, SRAFRENE gk 2l fe w R IR R R IA
bFGF KWk 4I i, RT-PCR A (R EN IS, 40 bk bFGF £ M {8 R iL. RT-PCR 5 R EoR, 3590t Mgk ud e Rik
LI BFGF , 75 mRNA /KRR IK 43 R S e 2= B AR g 1) 2.33 570 6.19 fi%; R (IRENI 45 R BoR, A% A UK TFRIE
I3 1.76 £5 40 5.05 fi%. FHEEL ¥ bFGF/FLSC 1EWZ7 2 40 AR 4155 7 AN T-40 Jil(human embryonic stem cells, hES), %54
EWT, HAeAE LD s IR bFGF 4 F T, 4EFF N ES 41 b5 A HA#Eik 20 48, bFGF/FLSC A RRI1 ST, k4

FE(195 % NI STV PN Y e i DR R A A IR YA s P & e SN T R

KA NGJUMEE, FEmanie, See, SRbEET g E RN T, B, NIRRT

FRPES Q: 786

N W JE T 41 Y & (human embryonic stem cell
lines, hESCs) )% V7. A L ) AN [R] 2 20 (1) 20 23 40 a7y
TIIRIEFE,  RBRIER A AT TR L T 40 v o7
I HRAE L SRTT, ES 40 s 75 vh i 22 Ak DL R s
Fr te AR #0220 0N B3, & hES 46
B 2N FH T A Y6 T 75 BEAR R () SCHE In) R Ol Tk
TSI, A AN et HirA
ATTIE AR S5 OR) A [ 7R N U5 40 i A ] 57 )2 R 8% 97
ES 4il gt A JLIH A 2 57 41 g (fetal liver stromal
cell, FLSC) DS ok i 1 IR Jify 73 300 10 2 2 48 1
HEHAE N T IR 2 40 MU S R hES 40 0 AR SRR 57,
1) e 22 PSS T3 A 32 2 B ek A MR 40 B R 1)
A

B Pk Rl £ 4E 40 MY AR K IR F (basic fibroblast
growth factor, bFGF Y FGF-2)/2 il £F 4 41 i 2f K
Rl 7~ SR (R REAS 1 01, A0 22 o 40 o (sl 2T 4 40 i
BRI, ST . ph 2R g0 e S B e . I
oo AR AR A e 20 B SCREE RN, U A
hES 4 Jfa (1) 4415 75 4 3 A 35 AN m] 200 I At

E ML N bFGF A3 5 MR, 23 0 4 18, 22,
22.5. 24 Fll 34 ku, A 18 ku AFEAW AL, HiE
ik 5543 WA [ 43 WA 8 A0 SR A E 40 1 FH T A1),

BRI AR Rk R @& T e Rik
bFGF [A 1 18 ku WA ¥y A FLSC, I sEH w34
UL bFGF A7, SR DA A B DA 3 ot 4 i A
TR E BRI TEAN L, P> AN AN L R 1 5
N, PRAREEFR AR, W DB N ES 40 1) 44 40 55
TR R,
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Il (enhance green fluorescent protein, eGFP) it [A 1]
18955 B2 448 Ky 72 KR Luigi Naldini 2% 2UR04, 18
5 B AU RE UKL pLP1. pLP2 140 Ji ki pLP/VSVG
& H Invitrogen /A 7] ; pGEM-T #X 4 1 Promega
Adls AW AR AR AR s A ES 4
PKU-1 i 005 S5 B Bt i = R AR,

1.1.2 F 2] TRIzol il . lipofectamine 2000
1 Opti-MEM® [ £% 2% 3L H Invitrogen 7 7] 5
T4DNA % #:8F. dNTP. TagDNA &, AMV
i #E SR 57 # . DNA Marker DL2000 LA BR 41 1
WY EcoR T« Pst I+ Sal 1T W9 H KIEFLWA
F] s DNA A ICR 7) AR B8 B 5 65 T B
Promega /A 7] ; 58§ DMEM Fl DF-12 £% 7% 04 H
Sigma 2~ Hl; JA4-1LE (FBS) 4 H Biochrom 23w ;
/NERPUAN BFGF 51 5d B ST AR FI H 41 bFGF 41 i Pl 5
) H R&D A w]; /N BTN SSEA-4 (stage-specific
embyronic antige-4). Oct-4. TRA-1-60 Al TRA-1-
81 MLy FEHIAIY H Chemicon A #]; #PL A B-actin
PRI 5T BRI AL 2 R A A ) S0 B Santa
Cruz A m; FITC(fluorescein isothiocyanate) Fx it [
/NPT N CD44. CD45. CD71. CD90 #1 PE
(phycoerythrin) 47 i (/) i T A CD29. CD34 H.7g
B BRI H Pharmingen 23 w5 35 1 H 1 26 L3
FITC #1 PE #id i/NRPTN 1gG didk, ZPFHIFRC
PN G Pt, B SABEAR L I F 4T/
BURIEED T 1gG BRIy B A2 et A vl s
fXY) (serum replacement). A FZWENL . B- 5L L1
I H Gibco 2~ H] 5 dE @b 7F % % MR (non-essential
amino acids, NEAA)J H HyClone 2 .

1.2 FH&

1.2.1 HA NS s SR R . Bk bFGF A& A (1)
PCR 5%, 1EM 514 5" AAC TGC AGA TGG CAG
CCG GGA GCA TC 3', W 5l4¥ 5 ACG CGT
CGA CTC AGC TCT TAG CAG ACA TTG GAA
GAA 3', 1E2 %5193 Pse 1A Sal T 1
PR AE D47 i, B KRR 54°C, RT-PCR J7ik
H B JL & &6 W 78 i+ 40 2 (bone marrow
mesenchymal stem cells, BMSCs) il RNA H o [
bFGF %K, firf3 PCR /=¥ v BE K/ g 486 bp.
bFGF A& KN T #0445 FH EcoR 1 BV %€,
VIl sl e NS T 8804, EAIS Wi #2k
AF Por 1 AN Sal 1 B V)% 5€.

1.2.2 TR0, 5555 293-FT A BE 40 iy, KRkt
N : B DMEM ¥ I 10% FBS. 0.1 mmol/L

NEAA. 2 mmol/L L- B2 BE % 1% - B 5 2
500 mg/L G418. #E&4577 17 bFGF K& DA ) 12 o 75 ¢
AR 285 okl pLP1. pLP2. A fiE ki pLP/VSVG,
76 TG 1L Opti-MEM ® T 1% 3¢ %t rf 4] 4 DNA-
lipofectamine 2000 5 54, Bl 11 16 i 48 293-FT
A, LT 6x10° AN HE R 2] 5 ml (1) AR K E
FeAE, K 293-FT 2440 i 5 DNA- lipofectamine
2000 Z WA G IMANEAT 5 ml KK TR
10 cm 4 BE R Mg, QAT B 78 3 A S LR
2, KHMEH 1 mmol/L A i 28 i 58 45 1 I Jk
425 47 DNA- lipofectamine 2000 5 & 47 (1) 1% 37
B, B 48~72h o, W RIS T 15 ml (JGTHE
DT, 4°C, 3000 r/min &0 15 min 25 540 Mo e
s e BIERAET-70°C A H.

1.2.3 FLSC W70 &, 555, 430 G R et
14 JGR W= )L, ECHIREE T 20 R4 24,
AR SR K HERE A, KA R 78 v, B
BIE RN, LBRMAE, BT )k 4
ZUBY R 1 mm® K/ U, B I0R T 25 mm? 155
FEH, EIE T 5% CO, AR, 30 min A BT
FEMBEE, INNZ 3 ml B 97 5L (% B DMEM Fil
DF-12 K5 9745 1 1 1 IR &G I 10% FBS), B\
FarhakelihaR, K22 R WA %\ 4 28k
G, Ak 415 37 22 40 Ml 6 15 77 0K 90% 1
KR 0.25%BEBE AL TR, FRETT, 24h )5
I 2 PR AN RE (1) 240 i S e B 20 238, 4 B il LA
Ja AR 7.

1.2.4 WEMEEE (MTT) Ebffik 2 FLSC Ay A= K il
2 JH 0.25%E W A6 55 20 48 FLSC, LL 10* A4N41 i
TEALEERN T 96 FLEEFEIR T, BEALIAFA 200 pl,
PmcEe o 4L, 2t 6 B, K55 FRBRBON 40 K 7
R, Al M BE JS BN BRI, BEALINN MTT
W (5 g/L) 20 pl, SRIGHRSEAEMA T E 4 h, /b
O FFEALN R TR B, BELINA 150 ul DMSO,
P 10 min, ff B 20 WAk, 158 490 nm P
Ko, LEBFIBE SR IS B 25 FLOC R LA, i 3
U G, VRN 0 KREWE. LLGHERG 24 h L
H—ANFUAR, #5477 MTT b,  DLRHR] RSSOt
WA Sk P2z ] FLSC A=K i £&.

1.2.5 FLSC %5 #r. W78 2 5 35 A1) FLSC,
AN 0.04 mg/L BKOKAIZ, RIGET 37C, 5%
CO, WEAHh k5255 5 h, JEREMAL S B0, PEik
WA g M. 40 B T E oI ON TR & 37°C Y
0.075 mol/L KCI, =& 20 min, H/>VFH @
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Tl Jo B0y, RS IO LE R ] E 30 min,
Ly, R, ZEid T )5 Giemsa Jeff, WZEKHUE
AT, AT MR

1.2.6 740 M AR KL FLSC R AR &, 40 = 1)
FLSC RN J84% 2 55 18 AN i Bl 914 1 WAc 42 40 i
I PBS ¥E%& 2 K, 4NV E S S50 1 8 A, 40 il
PRI AR BT R BTAR B A, B4 ai 5o
bF 5x10%, &l AR Id 30 min J5, A PBS Ut
GRAI 2 Ik, 1% 2 R B e di i, o4 i
AKST I 41 2 T

1.2.7 40 %% e Fn % G 5 FLSC it 28 41 i A ) 3 .
% 6 fAFLSC, K% 80% L &I HL 3 ml #E3U A &5
A 3 ml 40 R IR AR 4 a5 TR, AN 6 mg/L
[1] Polybrene it #E i 5 [ 7% Je %%, gk 6 h J5#it
W, NN B R 75 5 DU R A M AR R R )
FLSC %)% Wi g Juaki e, W 4 o 4 i
1BE AT 9 2 43 3%E (fluorescence-activated cell sorting,
FACS), Fi¥: 4% )J5 FLSC #¥i eGFP ik 1) 5 JE 4y
h 55 FIBR SN HRIA 2 4l

1.2.8 RT-PCR Jj LA %% e 40 o 1¥) bFGF K1k, 4y
ST 1x10° AN Y5 3 AR ) FLSC R4 3 )5 1) 55 %¢
O i ¢ ' 22 3k ) FLSC, I 40 ffl &2 RNA J
F RT-PCR J7 ¥4 I bFGF 3 K £F mRNA 7K 1)
Fik, H B-actin FERAE NN Z, HIEM5IW 5
GAT CCA CAT CTG CTG GAA GG 3'; K Ia 5|4
5" AAG TGT GAC GTT GAC ATC CG 3, iE ki
FEh 54°C, FrBOK/N 222 bp. PCR P24 ] 1%35 i
BRI HIK, T Alpha Imager3300 #4045 Bt 4T
IrHT.

1.2.9 & F BRI 7 VAR i AL 40 U 1Y) bFGF RIA.
73 ML 1106 A6 Ge 2= B AR ¥ FLSC Al 4312 5 1) 59
PTG R IE I FLSC, IS s i e 24
fift D2 P (RIPA) R 4 i, EAT ANIE 4L SDS- 2RI
A5 W e JBE HEL UK (SDS-PAGE), 12K T2 v 55 (1) U7
R E AR & PYDF 5, 5% IR W8 5t 14
2h, Z5HN—PURBAR I A B (HRP) b il
CThWE A, RGN TR E A 2R, R
B-actin 4 FH1E NN 2, H Alpha Imager3300 %1
X 4 AT 7.

1.2.10 bFGF/FLSC fE i 9% 2 K7 78 N ES 4l fu
PKU-1. PKU-1 4f g () FiAL AQRE 7% 2 BOSCHR[15].
15 7% 1) bFGF/FLSC 41 g K &2 90%31- &5 1,
6 mg/L 225855 -CEH 2 h Jo, 0.25%JBEME AL,
Fit 1.5x10° N0 P &2 24 SLRP R 2R 2. L5

102 X% PKU-1 40 it Jig Jo i 55 00 9 46 )5 % 2
bFGF/FLSC L3597, H 554tk iA I FLSC 114
FEEIN 2 we/L B4 bFGF, 1M 58 2¢ 6 21k (1) )
IS K] bEGE,  5~7 K J& 41 K35 15 #0
AR
1.2.11 REEZEKM N ES 4B ks 7 2k PR ) 2
ik. Ll bFGF/FLSC fE%J% J2 4% 2 115 A1 PKU-1
AL, 4% 2 5 I AU 0 E 30 min, S UL S
H PR 30 min G TR Oct-4 1¥7 40 My 7 JF A1
1 0.1% ] Triton X-100 Al 15 min), 43510/
i A SSEA-4. Oct-4. TRA-1-60 1 TRA-1-81 .
SRR 37T CHEE 1 h 5, IIAZGEREEPTN
B9, 37°CHEHE 30 min, PBS #hit)a, 6B
B SRS TE DL
2 &F R
2.1 EFAET HAEFSHREHREEYIEE RN F
T T #AKH EcoR 1 WEY), AL 155
AR Pst T 1 Sal 1 X85 D), 35943 2 H 1) Jv B bFGF

(B 1), ZEEPPFPIED] Y GenBank 118 I Fr 41 5¢
G HL

bp

2000

1 000
750

500

250

100

Fig. 1 Identification of recombinant plasmid by restrict

endnuclease digestion
M: DL2000 marker; /: Recombinant lentiviral plasmid cut with Pst I /
Sal 1 ; 2: Recombinant T vector cut with EcoR | .

22 BREER

£ 24 h J5 B o] L3 293-FT 41 Jfd N 45 eGFP
Kik, Kiksx eGFP MANNLE 95% (K] 2a), fue
MR, FEbEE QB TR VSVG RIS, &
H I 293-FT 40 i 14 2 40 il & B A4 (&1 2b), {02
72 h JEREFE BE R, R R A H.
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(b)

Fig. 2 Producing lentivirus in 293FT Cells
(a) The eGFP expression of 293FT cells that producing lentivirus by
fluorescence microscope. (b) The appearance of multinucleated syncitia

of 293FT cells by the expression of the VSVG glycoprotein. 100x.

23 FLSCHI¥E

14 JA U8 1) FLSC RS REAL AR 35 4K, 4ii g
R, RRMRAK A 3), 5 MSC AL, £
2 20 4N AR MTT B2 s 242 K ih 2k (K
4), AMOIGHEHE RS, AR ERE I ) B R H LA 2
(5~ G 3, AL 25 35 AN AT TR Hr,
A MR IR AZ BB 5), BT & B 4 B e A Ak
KL AR e PR R Ht L RS e 1.

Fig. 3 Morphology of the FLSCs (100x)
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Fig. 4 Growth curve of FLSCs for 20 passages
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Fig. 5 Normal 46,XY karyotype of FLSCs for 35 passages
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Fig. 6 Surface marker of FLSCs analyzed by flow cytometry
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PEZ2 50K 98.79%. 93.88%F1 84.20%, ki

ik, CD71 HIBHMERIAH N 54.28 %.

24 FFEFLSC KANHAA 2% E FLSC
#5417 bFGF (11299 B = R0 1) 5% 4 FLSC, #%

G I P 40 WLl T 3t X 2328 4 40 M 43 A 95 R IA AN

(@) (b)

Specimen 001-Tube 001 Specimen 001-Tube 002

Counts

10*  10° 10* 10° 10> 10°  10* 10°
FITC-A FITC-A

SR NCRIEM 2 ALK 7), 4 AESE P3 I P4 2 41
VER 59 9 G FRIRFIRR DG IE . J3 /T J5 1K 40 fu ¢
R TSR NEFRILE DL, F99CR B4 A
59 MR IE AN PR GRS N LU S, 4 KNI
ZE5 (& 8).

(©

Tube: Tube 002

Population #Events %Parent %Total
CJAll Events 10 000 100.0
P1 4689 469 469
Er 129 2.8 1.3
e 341 73 34
m 3095 660 310

Fig. 7 Weak and strong eGFP expression FLSCs sorted by FACS
(a) The FLSCs that don't express eGFP. (b) The zonation of the selected FLSCs, P3 reprsent the weak eGFP expression, P4 represent the strong

eGFP expression. (c) The exact number that show the sorting process.

@ (b) (©)

Fig. 8 eGFP expression of non-sorted and sorted transfected-FLSCs imaged by fluorescence microscope
(a) Non-sorted FLSCs. (b) Weak eGFP expression FLSCs. (c) Strong eGFP expression FLSCs. 100x.

2.5 bFGF ERF 7 FLSC HRIZEE

RT-PCR Rl G gk . 55 98 3Rk Fam ¢
Jt# ik FLSC 1] bFGF KL /- mRNA 7K1 [{) £ 4.
TERE Y2 BRI N e b bFGF A T I RIE, #R9¢
FEFIE )41 L bFGF JE PR 1) 308 W) b i T 99 98 e
IS 9). 453 H] Alpha Imager3300 43 7T 4K A4

bp M 1 2 3
2000

1000
750

500
250
100

bFGF

B-actin

Fig. 9 Reverse transcription-polymerase chain reaction
analysis of bFGF gene expression of FLSCs

M: DL2000 marker; /: The FLSCs that transfected by the control

lentivirus; 2: Weak eGFP expression FLSCs; 3: Strong eGFP expression

FLSCs.

BEAT g A AT, 99 2 O I A 9¢ Ol 3Rk i Mg (1)
bFGF 7F mRNA 7KV 1A 43 ) i 8 G 3 28 A 41 i 11
2.33 fi5 1 6.19 5.

Bl 10 A2 i 11 o B A ) e e s A4 59980k
FIE MG D¢ 3K FLSC ) bFGF & A #E 55 11 5K

1 2 3
(a) ku
bFGF 18
(b)
B-actin 43
Fig. 10  Analysis of bFGF expression of FLSCs by

Western-blot
(a) The expression of bFGF analysed by Western-blot. (b) The
expression of (-actin analysed by Western-blot. /: The FLSCs that
transfected by the control lentivirus; 2: Weak eGFP expression FLSCs;

3: Strong eGFP expression FLSCs.
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P RIA . TR e AR IR 41 i bFGF A sk 1
Fik, RO RILMIAN M bFGF K& A [ 255 1
Tg9 R LA M. 45 K FIAEH Alpha Imager3300
SN RAERAT e M, 999 ERR T LRIk 4
L) BFGF , {58 [ KV 08 43 ) e B Yo 8 3 A
YA 1.76 £5F1 5.05 5.
2.6 bFGF/FLSC {E1A7 E4mAa1E T ARG T4RE
bFGF/FLSC 15 A 157 /2 40 L B {r 4k 8 N ES 4

ik 20 £, 40 i s B J B g 0 5 0 BV IS et
4E 21 o (mouse embryonic fibroblasts, MEF) A Lt /G
IR 7 5. S 9 JERT I AE bFGF/FLSC E#57Rf& &
15 AR PKU-1 40 i )5 S PE BTt SSEA-4. Oct-4.
TRA-1-60 Fll TRA-1-81 {15k, 5KV, 4 FiE
WY N ES 40 Ji 1P (0 4 o 1k P B 3 v i R GA
(K 11).

(a) ----

SSEA-4 Oct-4

TRA-1-60 TRA-1-81

(b) ----

Fig. 11 Fluorescent immunocytochemistry of PKU-1 cells on bFGFfgf/FLSCs for 15 passages
(a) PKU-1 cells cultured on weak eGFP expression FLSCs. (b) PKU-1 cells cultured on strong eGFP expression FLSCs.(100x)

39 #

hES4H i pi T 3006 PR 384 58 8 3 F0 o4k b (14
RETE, JEANMLIATT (I ELAER A, Oy H TR
ML, EIRTT A R GEPIRI, LB A I
AL ZR G55 A A S A RO R i (H
FI A hES 20 i e 38 K 35 97 I 22 R ) s W st 1k £
Ir 2. AT SE R T Sl I e 40 R AR ) 57 2 B R
(K] ES 40 Ju 235 A U5 (1 HE ¥ R Neu5Ge, IX Ff
hES Zi B AR ) 70 A i T 3 40 i 7 N n] e 5 1k
NAREERAE AU I S B S B, 5 MRS R 40 L FF)
HE AR, 4 T (R R I FH M 00 1 A5 K 1) S
PE. TF R NSRRI U IR J2 40 0 FT RE S A ok 22 4 1) e 1
—MIRIRE.

Fsz b, H AT HUT A B MEF F 4 1 5% )2 4
HUARARSNETR hES A2 MERI TSGR, Fdl]
A7 B AR NS R 2 g A 4% AR hES 40 i
T PELERFIOVERT, T FLSC o — AN T g (3 £
A7 B 14 J5 RS 1) FLSC REf8 71 14 b HEF5 4%
ARE 35 A4, FEARSMRIIAE AR AR PE AR A%
WRORFFRE, AR bR G BMSCs ZEA— 5

TR BA R G AA W M A WA RS H

GEHae ), BAASKEEM: mEuE T,
AN REZHE 2 LR RE UG AEfaE
BTG IR AL FERE B3N T R e B b S an
J DA % e 0 s AR 1 5 HL B R 3 Y AL R
A PRI R R RS I R )T LA o T AR
A S 2 R R R 2 AT Bz .

5N ECES 40 i 55 97 b e i s il T
(leukaemia inhibitory factor, LIF)—#£, hES 41U
FE TR AR R A AN N bFGE LAYERF A 0 AR
P AWFFUUFSE, hES 4 M 7E 5 40 il i S e
J% FH bFGF 885 FAth 41 ffa PRI [ 5 FH AR AT 6 AR Ak
Y RF— 5 I ] 212, (HL R A0 PR 40 B R 7~ A B
B o) 7 FLOCRIABE N FH . i 1) FH A2 99 28 R S8 {E hES 4
A E 5% 2 R e BFGF FE R, i L0541 i B 5
Frel b — e =10 AW AN YEN bFGE, Ml
WEG IS ARG ML IR T, AR BRI R S 97 hES
20 P BSCAR.

I3 FH 2 995 5 2 45 3 37 AR R IA R 15 K I8 bFGF
1) FLSC, HAr7EMst CoAse ARk 15 48, 4
RIS T bFGF SR RIS IR FERR 2, Al
FISEKRIESE, N ES 413 PKU-1 1] DL7E 22 5457 %
-C 4= K ¥ bFGF/FLSC _EREAEA, JhaRedidy
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HAE, Bk, W EAHI#IE bFGF 1) FLSC 1M %
JE RSB hES 41 RN R R R, HARSIANEY)
JRPEAN M, T AT S AT AR 5 R 4 R
SCHLECIE 264 . KA hES 41 i it 15
5, CAEE N ES 41 &R e RSN K
BEREFR N ES g, A AgMaritfte s, &
SRR~ .
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Establishment of Fetal Liver Stroma Cell Lines Which Stably
Express Basic Fibroblast Growth Factor by Lentiviral System”

XI Jia-Fei, WANG Yun-Fang, ZHANG Peng, YUAN Hong-Feng, SHI Shuang-Shuang,

YAN Fang, CHEN Lin, BAI Ci-Xian, NAN Xue, PEI Xue-Tao™
(Research Center of Stem Cell and Regenerative Medicine, Beijing Institute of Transfusion Medicine, Beijing 100850, China)

Abstract Basic fibroblast growth factor (bFGF or FGF-2) plays an important role in modulating proliferation,

migration, differentiation and survival of various cells, such as fibroblasts, endothelial cells, smooth muscle cells

and neural cells. The fetal liver stromal cell lines (FLSCs) expressing bFGF stably has been established by

lentiviral system. The FLSCs were isolated from aborted fetus with informed consent, the growth character was

identified by MTT method and the surface marker analyzed by flow cytometry. The cells could maintain normal
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karyotype after passaged for 35 generations. The coding region of 18 ku bFGF was cloned from fetal bone marrow
mesenchymal stem cells (BMSCs) by RT-PCR. The bFGF recombinant lentiviral plasmid was steadily transfected
into FLSCs. The low and high bFGF-expression FLSCs that transfected by the recombinant lentivirus were sorted
by fluorescence-activated cell sorting (FACS) according to weak and strong eGFP expression. Analysis of weak
and strong eGFP expression transfected FLSCs by RT-PCR and Western-blot demonstrated the stable expression of
bFGF after 15 passages. The bFGF expression at mRNA level of weak and strong eGFP expression FLSCs are 2.33
and 6.19-fold for the FLSCs transfected by the control lentivirus, and then at the protein level are 1.76 and
5.05-fold. hES cells can be matained for 20 passages using the bFGF/FLSCs as feeder layers supplemented with a
little or no additional recombinant bFGF. The establishment of bFGF/FLSCs could be acted as feeder cells for
sustainment of human embryonic stem cell in vitro by supplying an eligible microenvirnment free of animal feeder

layers.
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