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[ ZE)E8. W8RG %A K B F-2(fibroblast growth factor—2, FGF-2) B A% 3k FURL , # W x4/ BRI 76 iR T 40 i
C3H10 35 B B RS e B, 3% : DUFOBL pAd-Trace-FGF-2 284 , PCR ¥ 1% B i ZH FGF-2,4 Bgl1l \Sal 1
W EEY) G % E pIRES2-EGFP ik i 3848 pIRES2-EGFP-FGF-2 B854 Fok, I8 k% L 3] C3H10 1M, Bi%
pIRES2-EGFP S # k%% de st A FIZS A MT B4H . RT-PCR & Western blot 3RIRTF 441 FGF-2 Mk, MTT BAIR A
S0 B R A W0 40 B Y S TS ) B 4B B PR 9 43 A, RT-PCR AU B B R Wt {5 5B B X 2 B 19 mRNA K FRBEL,
Western blot ¥R ¥ I B B2 I (collagen Il ,Col IT Y B9 R3E B R ERARKNKBRERKFEIL, SR EHREFB pIRES2-
EGFP-FGF-2 2 X8 H] B W FriESC R IR ; obris 4 C3H10 48M)5 , 3 FGF-2 B A mRNA FIB F/K #5482 i
B B E, SRS 0 B (P<0.05), B HXEAREY T BB (collagen I ,Col 1 ).Col I .7 H H¥E (aggrecan, ACAN)
mRNA ¥ 57K P48 2 42 R4 H] B 3% & (P<0.05), B #5 % H (osteocalcin, OC) , B f#37* & (osteoprotegerin, OPG) , B Hi & B
(osteopontin, OPN)mRNA ¥ 3% /k T B FH (P>0.05) , WntSa B Fzd8 mRNA ¥ 577K &M (P<0.05) , FGF-2 B4 e 28 4 ffd i %
EEREBIRT AR, it IR FCF-2 £ R EHAEBRIE TR, FGF-2 A TRk C3H10 MMIMFETE S, X
C3H10 4HHaAE BB, (EAE AL B BN A B 8., FTEE 5T 1A WntSa J 3244 F2d8 IRBA X,
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[ Abstract]Objective : To construct an eukaryotic vector of pIRES2-EGFP-FGF-2 and to investigate its effect on the proliferation, 0s—
teogenesis and chondrogenesis of mouse mesenchymal stem cells C3H10. Methods : FGF-2 gene was amplified by PCR from plasmid
pAd-Trace-FGF-2. After being digested with Bgl Il and Sal I ,the PCR product was inserted into pIRES2-EGFP to construct pIRES2—
EGFP-FGF-2. pIRES2-EGFP-FGF-2 plasmid was transfected into C3H10 by Liposomes,and C3H10 transfected with pIRES2-EGFP
and untreated were set up as controls. The mRNA and protein expression levels of FGF-2 were determined by RT-PCR and Western
blot respectively. The proliferation activity and cell cycle phase of C3H10 were examined by MTT and flow cytometry. The mRNA
transcription levels of collagen I (Col I ),osteocalcin(OC), osteoprotegerin (OPG) , osteopontin (OPN) , collagen Il (Col 1I ), aggrecan
(ACAN) and Wnt pathway molecules were detected by RT-PCR. The protein expression of Col Il was detected by Western blot.

Toluidine blue staining was carried out to measure the secretion of cartilage oligomeric matrix protein by cells in culture. Results: Re—
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mid pIRES2-EGFP-FGF-2 was constructed correéﬂy. Both the
mRNA and protein expression level of FGF-2 increased signifi—
cantly in pIRES2-EGFP-FGF-2 transfected C3H10 cells. Cell
proliferation activity of the experimental group increased sig—
nificantly (P<0.05). The mRNA transcription levels of Col I ,
Col I and ACAN in C3H10 cells transfected with pIRES2 -
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EGFP-FGF-2 recombinant plasmid increased significantly (P<0.05) ,however there was no significant increase in the mRNA expression
of OC,0PG,OPN(P>0.05). The transcription levels of Wnt5a and Fzd8 decreased significantly (P<0.05). Toluidine blue staining

showed purple metachromatic in the cells FGF-2 overexpressed C3H10 cells. Conclusion ; The recombinant eukaryotic expression

vector for FGF-2 gene is successfully constructed and overexpression of FGF-2 can promote chondrogenesis and proliferation activity

of C3H10 cells but there is no significant effect on osteogenic differentiation in short—term. The effect of FGF-2 on chondrogen—

esis maybe involve in the downregulation of Wnt5a and Fzd8.
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KTREWE FBERHIEEZIR, BRIGST
RERGRTERE, WA HBETRRHEHE,
BETEHA, s B HBEBHEAR, BEMKE
R AR R XBIHEERR, LT KEHIR
REBEERNEREBRSFHRM AR —0, 4
LA TRFEEREPRE BRI, EER
TEHHATRESEARBERERBEBETRIET
— € BN, (HE 551 M4 N TR R P dk
BB — MR e, RARHARAERKET 2
(fibroblast growth factor-2, FGF-2)J& i £F 4 4 ig K
THRE—R RN Z0%5, SIHRARENS,
SR E RE METE AL EERGBE S EA R
R EYHERS IS 5T RERGHE LR
NS, B HASRPREEEERY, RLK#E
AR FGF-2 FARRA TR, A H X B BE A 52
B4Rk C3H10 BB 2L R FE R B 7T R 70 T
B, it — 2B RS FI ] FGF-2 B VR 3k & Bt
B E B A IR AL S ER T AR AR B B
WEE R, AHA TEBARR—EFH®RRE,

1 HHER*E

1.1 AH5EM

Bk pAd-Trace-FGF-2 i & EF I K% T4 W6
FE BRI ) | BRI , B RX B4A pIRES2-EGFP, A
T4 C3H10 A DHSo B2 A MM A B IR B AT 2 R L
HERTHRERERE, R4 MEW E 2 E Hyclone A H],
T4 DNA Ligase Bgl Il #1 Sal I NHJEEW & TaKaRa A7) ,B-
actin FLHK FGF2 —HL R ¥£hifk 1g6 —Hil AL P aH
EYAHERAT, T BB (collagen T ,Col T ) —Hily B £ H
Immunoway A F], JEBifELipofectamine™ 2000 ] 5 25 [ In-
vitrogen 23 F] , 5 18] O 3R] & | 44k 05T B B Bk 48 B )
EW B EE Omega A7), L FAF &M A % E Biomage 23
7] ,Tap Platinum DNA Polymerase J& 38 & B 4% 20 % B (poly~
merase chain reaction, PCR)IXA &M B XB A&7, HE
R SUELY B Solarbio 2AF), F Primer 3.0 {411 514F
Fl(F 1), BRERE AR FERAE BRI

12 Fik

121 EBEAEBREIRRKNHE LR pAd-Trace-FGF-
2 B, F FGF-2 EHE MRS 19 ( Ll#F:5° ~GAAAGAT
CTACCACCATGGGGGACCGCGGGCGCGGCCGCGCGCTGCC-
GGGCGGGAG-3" , TR 44 Bel Il BEYINZ A3 ; T UE:5 -
CGCGTCGACTCAGCTCTTAGCAGACATTGGAAGAAAAAGT -
ATAGCTTTCTGCCCAG-3’ , FRIZEB4> N Sal 1 BEHIL 4, ™
1 Fr B 651 bp)#%: PCR 3163845 B M, PCR RN 41H.94 °C
5 min;94 C 30 5,55 °C 30 5,72 C 30 5,3k 30 MEH, 438
Y% PCR ¥ 38 7= #1 pIRES2-EGFP #4%xFH Bgl I .Sal 1 XU fE§
11,37 °C,4 h, #ifkf5Hk 311 BIRFEIRSE, I T4 DNA Ligase 3%
B e B AE A E.coli DHSo JBSE S, R0 T
B FIRER (50 pg/ml) B LB BAIESHRE AR, B
LBk 8 MEAAEETE MBS R, IR, 48 Bel 1T |
Sal 1 SEGOIRI S5 B IE R FoRA R KRR A F], L
pIRES2-EGFP ki LR R4 (558 /3 ( (enhanced green
fluorescent protein, EGFP) 2B K ¥ 551 H 4 DNA 51 45|
¥ (5" -CTTCGGCCAGTAACGTTAG-3") , i1 A By SP IR 1t
B, W P IE 8 B9 BORL A 48 4 pIRES2-EGFP-FGF-2,,

122 C3HIO fBHERIEF RS C3HIO IfEM T 6 7L
W, BTE 10%H4 M H DMEM B335 37 °C5%/ICO,
KEFRFPIESR, ZHME 80%IL AR, Lipofectamine™ 2000
HI B B34 T BE R i 5 4y . S5 FL% DNA (jug):Lipofectamine™
2000(ul)=1:3 %4, ¥4t 6 h 5, BHAE 10%064 MIFH
SEFTEIE SRR ARG RESR T 48 h, [FIHY i pIRES2-EGFP 25
REFEYRT BAM KA B AN BA, HYJ5 48 h, &
BB RS T MRFEICEQRIHME,

1.2.3 RT-PCR BN FCF-2 2 A X BEK
BEER . Wt {5 S BB ER mRNA B RKE #3448 h
J&,RRE AN E RNA, & i cDNA 55 1 8, A i
#2 , K F Touch-down PCR ¥} FGF-2 ., BB Rl B M6 4
H, Wnt [ SHXE ST, ML GAPDH Sy NS4R3
PR3 1, PCR RW 44494 °C 2 min;93 C 20 5,65 C~55 °C
20 s(BMEFFMEIE 1 °C),72 °C 80 5,9 MEFF;93 C 20 s,
55 °C 205,72 C 80 5,28 MEH ;72 C 2 min, PCR =HE
1.5%37 B B8 F5e el AR

124 Western blot FEAG M40 FGF-2 F1 Col I B
HRE HRB8LE RREHMAREED, B S50 pg £
10%SDS-PAGE 2 B8 )5 , (B4 # 2 PVDF I I, H 5%l is {0
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% 4 RT-PCR #ill Wnt 1§ 55> F R XZH mRNA lFRiEKE
Tab.4 Determination of transcription level of Wnt pathway molecule mRNA by RT-PCR

i\ Fadl Fzd4 FudS Fud6 Fud8 Wntla WatSa Wnt7a
A 126193131536 94.536+22632  103.011+8.182  79.551+15.021 71435:13.249* 04.186+12.537 69.710+5.545* 58.005+22.243
B 133.681£2760 1121473249  100459+11.614 6031712155 113976+4.764 92065+ 10814 93.185:6.100 51.41327.871
CH  133.081£3419  114219:4173  102.059+£14531 5838311289 131.101£10.195 98.769+9.837 9245427488 45778 +32.448
Fid 0.058 1.949 0.036 2461 28.110 0.285 12.926 0.145
Pl 0.944 0223 0.964 0.166 0.001 0.762 0.007 0.868

A#H :FGF-2 ¥4yl ; B 4 . S #ARH e xt BE4H ; C 41 . S A XA ;a: 5 2 STHRA O, P < 0.05
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HET, WEHR TR MGES KRR T
REMGBEX—EEITHA T —mEr , LB
A FERD F M B8R R =Rk, H
FEREKEFIRTREHNAERSKBE
BEEER, AREESRIARERGBENZK
AEREFA AL KE T (transformating growth fac—
tor, TGF) \ BJEZS R4 H (bone morphogenetic pro—
tein, BMPs) | Ji& 5 B # 4 K B 7 (insulin-like growth
factor, IGF) 3§69 ST4F FGF-2 TEBEE FH/EH
FEBRBEZHES THEENXE, HREH, K
Bt R HBE BT FGF-2 ) mRNA #AHE
HEhnon T — B FER T AL B B 4 e A,
MR B FGF-2 AITEYE , I\ FGF-2 #E B 78 5
THMM R E S EBRTTRRHNE TEENAR,
Chia 24 H 2 FCF-2 R BR/DR, BFARHIE
INEE R R (osteoarthritis, OAYVER R E T
EFSTE A FGF-2 f7 OA Ak, 3F4H FCF-22
— MR B KRB IR AR E R, Argiin 503
FIFBBEBMEAR XS EH FCF-2 7 12 RN Ih
BRETHRENKELEHH , ZLRWEH FGF-2
YERNR B AR TRMAME T, 7E &SN K3
—AHERBE X TREBIRER, ALHRA
R EGFP £:H M EA% KX b pIRES2-EGFP 1k
SR TRL, SR ESE AT F T W /R R A A e
BB, BRI T AR B, K15 A) pIRES2-
EGFP-FGF-2 Ji k%% 4% C3H10 40ME v] | s« ik
FGF-2 {2 # C3H10 A=+ ,S B4 b f e i
s, Prl B W3, 5 OCER1410E — 3K, 40 A HE
B NREAFNEHLRE, ERNEREEEEE
HAIFRE B I 4 AR B AR /R B B AR

B8 (cyclin/Cdks ) & & W BTG VAT RS B 18 420k 52
BLAY , ASLE R FOF-2 W F AR EE LA cyclin/
Cdks B ARSI C3H10 gapasess, (HE 3
—HHT,

R REHRBE LR AR TR T4 EEN
FFF4IA, C3H10 40 /N BRUME RS B8 ) 78 BRI
T4ifd, BA LR LIhEE, FRBRERGRERK
TR B AR A A O R 2 — |, AT AR B A B A B
IR SRR A6, ZLBRERER,
YuE 4 R I C3H10 40T KR4 B R el 40
B, KRB RATEO ARG, R FGF-2 Xf C3H10
YA AR B . [FEt RT-PCR 27 BoR , #54L
ZHH) Col I J2 ACAN B mRNA /KB EFH ,#
—#$ I T FGF-2 A %S C3H10 48/ M 31k
BB,

Varkey %94 i FGF-2 REIRA /1 #bAE 1R 72
J T4 B 1 R B A AL, A A ETRE 10
ng/ml, [EAHFE B C3H10 4 FGF-2 it &k,
LR R B R ITEFR Col | & mRNA 7K 8% BeZH
Rz, PR A KSR OPN,OPG 1 OC 3%
RN B, % BT BE R B R R E A 7E C3H10
0 i P 3 3R R Rk FGF-2 By B R JE LA ) 45
%, AR C3H10 4HMA LB BN A T &R
Ko

ARG — R T FGF-2 5 C3H10 40
BRAEMERTRER A FHLR], Wot (RS ERARS
RELAETREREEN, S5 THAR T AN
PSR RET, Hf Wnida FES S5E 010
F508 7] WntSa F1 WntSb 784 #h v DA B 8 4%
BT B, TE AR IR R SRE AR R0, ARSI R B
FGF-2 33553k, B WntSa B2k Fzd8 BIFEIL, T
Wnt3a 1 Wnt7a IR ATCH 824 . WntSa B Wnt
BEAFRBEEERA B4 A R Z K (Fds) &
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H R 324k (40 ROR2.PYK) — R #E FHIGIE &
Wnt 15538 % , 7E30CE 40 U0E AR5 44k R i oh 3
BRBSEPEEEREIEA, Yang E™ETH
# WntSa & WntSb # 3 H /) B & Bl WntSa 7] 8858
1T SOX9 RyFE FAK RSB MM R, Fid
WA p130 Fik, ME cyclin D1 FiEHTMHI % &
B I FE , Ryu A Chun? % Bl WntSa 3@ F NK &
BEAPHIER B 4HHE Col I BYZR3K , FIAT Wnt11 3&3d PKC
IR Col I RIX, Bk, FGF-2 {3 C3H10
MM , B R H AR L PLE T 885 TF
Wnt5a4 5%, C3H10 UM IR E 32K Fzd8 BT IEK
Y, HTFES Wntsa EAX,F2d8 RES5T
Wnt5a X C3H10 40 f3Kk B -t R /T E#H —4
B,

& LR, AL R IR T BA EREAEY#
TEVER) FGF-2 EAXRIE N FGF-2 i ik Rb{d it
C3H10 40 U385 , H A AR MK T L, X—3K
M BES T8 WntSa }2 324K Fzd8 MIEAF K, &
LRSI TR AR, R R FIH FGF-2 BE X
REBIRRN T,
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