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[ Abstract] Objective: To investigate the biological effect of hepatocyte growth factor (HGF) on HGF
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gene-transfected Raji cells. Methods: Total RNA was extracted from human hepatic tissue, HGF gene
¢DNA was amplified by RT-PCR, and then cloned into vector pVITRO,-mes to construct recombinant
eukaryotic expression vector pVITRO,-mcs-HGF. The recombinant vector was transfected to Raji cells,
and the stably transfected cells were selected by homomycin B in serial passages,and confirmed by real-
time fluorescent quantitatitive PCR, ELISA, immunocytohistochemistry. The biological features of
transfected Raji cells were evaluated by semisolid culture. Results; RT-PCR results showed that Raji
cells were transfected successfully with recombinant eukaryotic expression vector pVITRO,-mes-HGF.
HGF mRNA and protein were expressed successfully in Raji cells. Expression of HGF gene enhanced
proliferation , metastasis and invasion of Raji cells. Conclusions: HGF gene has been cloned and
recombined to construct recombinant eukaryotic expression vector pVITRO,-mes-HGF successfully.

Transfected HGF may change the biological features of Raji cells.
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PR, 408 4 K B F ( hepatocyte
growth factor, HGF ) F 5 — f 2 Th ¢ 40 fu &
FU? 2 HGF/Met (5 ¥ S RE R EEY ¥
heE, FERANLNE ENFEREERER
B i B RF RN Bt EEE
HCF MRE £E BEHEE . ERMITHR
Fif5 %Y &, N i, HGF 6] 88 2 fh 9 & 4= 19
H—RHEREE , RAES 5 M HCF £,
WENL EHAERRIL B, F WEHE Y 55T
Raji 4 fazk Pp2& kR 09w, 76 40 MoK B iF
H# HGF (4= Y3800 , #F 1 S FF & Fo 0 il 300 34
BTk B R IEIT S E .

1 #E5%5%

1.1 EXEHMHK BBk pVITRO,-mes, I B R
B g B i il & HGF Z H ELISA &k
&% W 8 Invitrogen 2 &) ; RPMI 1640 ¥ 5
Gibco 22 Fl; i A HGF L ik Hi kW A
Abcam 2% &) ; EX Taq HS DNA ¥ & K§. &k
pMD,,-T Simple T, DNA 3% 58 . KR 14 9 U1 K6
Min 1 \Sal 1 JER$REGAF & \RNAiso RNA 2
BUA & RT-PCR 70 & \DNA Ji Rt &
%W B TaKaRa 2 8); 5| Y& MBI F 1 Lig
AT A Y TR2AFS5E; Raji 1. E. coli
DH5a AAERFF .

1.2 ¥

1.2.1 HGF %[ cDNA ¥ MAEIK Bk
FHTR BT84, # RNAiso #21E BLAH 5
R A S RNA, 58 ¥R B2 3047 1% Bl it
R TK , W% B RNA 524t KA Primer
Express Software Program 2.0 %154, L Fiff
519 5" %5 BTG I AR HIYEN YT Mlu 1 (Sal 1
MU A, ATEREE. L#F519:5-AC6
CGT CAC CAT GTG GGT GAC CAA AC3'; Fiff
B|#7.5'-GTC GAC GGG TGC TTC AGA CAC
ACT TAC TTC-3'; I 7= & 3 2 229 bp,
BUE RNA 254,47 RT-PCR, 25 pl k%
FHHERTY S pl, 10 x PCR 0¥ 2.5 pl,
MgCl,1. 5 mmol/L, L%\ FiF5|41% 0.4 pmol/
L,dNTPs 2.0 mmol/L,EX Taq HS DNA %4 &
2.5U, ¥H#%4:95C 7 min,75%C 3 min; ¥
FIZE(R 551453 B K 94°C 45 s #172°C 2 min, B
KR 63C LIEEFRE 1CHERZE 5TC,
45 5,7 MEH;94C 45 5,56TC 45 5,72C 2
min,30 NMEF o 1% K45 &5 B A WE BRI v 0k 4
B =Y, 3 DNA B EDGR T &6 45 15
WO E W

1.2.2 HGF ZEFHARREHRANME %M
i) HGF 2 ¢DNA 5% {& pMD,;-T Simple
BEEBEH TR pMD,,-T simple-HGF, 10
m EEERZRSPCR=Y 1 ul, ﬁﬁc pMD,,-T
Simple 1 pl,Solution 15 pl,BR5IEE 16C,12
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h, ¥EEYILYE CaCl, B34k E. coli DH5a
HITAFEFBEEM oIk, URFE AT G
# ik pMD,,-T Simple & K xf 1, R A% H#
PCR Miu 1 #01 Sal 1 WX BG Y1 #1355 4317 % 7 i
TEE,
1.2.3 HGF BENE\EALBRABARNHE #
¥4 H 4 5 B B Ak pMD,,-T Simple-HGF £
E. coli DH50 Y8 J5 , R U 4 5o M RUAKAT Mlu
1.Sall3EEY], 20 pl BBUI R MK R & EAH i
#HA 10 pl,10 x H Buffer 2 pl,Miu] Sall#5 40 U,
REGEE 37C,12 h, BYIF=YI7E 1% {15 5B
BRI Uk S B UK B R BOAT IR 1l i )
EWE , 52 R EYIR B4 pVITRO,-mes #
B EH R IKB K pVITRO,-mes-HGF, 25 ul #
BARRZEWY S W, 10 x EER MK 2.5
ul, Btk pVITRO,-mes 1 pl,T,DNA %486 1 ul,
RS E 16T, 12 h, % 10 pl FEHEFYUR
CaClL¥: %1k E. coli DHSa 31781 % & B (100
pg/ml) Ji 2 , DA %% Y 5 Fn ik Y 1k pVITRO,
-mesB R %t B8, 22 1 & E H PCR Mlul#1 Sall¥
B ik B e BARH BOMTFAE, HE SR
EHRK, WEWE, TR,
1.2.4 MR 5%E RAKGERERE
HATEHRE R TG R E R
A KA Raji 4000, L1 x 10°/FLEERZ 6 7L
]I KR B B EAR
REAE R AR A REB IR S 37C 5%
CO, M EIEF 24 h J5,F 50 pg/ml HHER
B 47k, LABRAK pVITRO,-mes ¥4 Raji 4
Ja A BA AT BR, LASR AL BE Raji 40 AT A R
& Raji 400 K75 xR, BUHLEIGFAAIS 4 5 x
10° /N4 B2 B RNA, 47 RT-PCR, i3k , % 1
HGF 3P4 M7 LA B E S e LT
1.2.5 #4/5 HGF BEREAMNEE
1.2.5.1 ZCAP56E 2 (FQ) PCR Al 4% e 40
fiit HGF mRNA fyRiE B 1.7.15 REFD
B4 5 x 10° 441 IR B RNA,RT J5 R A 32
B} FQ-PCR'! # 1l HGF mRNA £ kK%, k
#3147.:5'-GGA TGG ATG GTT AGT TTG AGA
TAC A3'; F#5|%.5-CTC TTC CGT GGA
CAT CAT GAA T-3', W hric 4 :5' FAM-
CTT ACT GCA CGA CAG TGT TTC CCT TCT

CGA-TAMRA3', DA&K %% ¥« Raji 40 i1 8 &
pVITRO,-mes F YL 4 %} B,

1.2.5.2 ELISA g:E BRI 4% 4 4 g HGF &
HIERE BRERSAEFRYLEFER, KA
ELISA 33 HGF ELISA if i & Ui 9 F il &
HGF ZE AW E, LR B 4 Raji ZAMI4 B 1K
pVITRO,-mes ¥ Ju 4l #3555 B R 3 B
1.2.5.3 SRR I 5% 4L 40 s HGF &
HERE LM Raji AR A, PEEE
5E ,0. 5% i EALE KIENIRTERS, 1% 4 % B
EEE; Y E LB HOF B ,4C 12
h;mERGEAY IR CHRERS R, . ER
B 1 hy NS VYRR R, BB A, B
K, AR 2 0 A A SRE A, R
% Raji 413K pVITRO,-mes ¥R
K%t B8

1.2.5.4 Western blot il 4 Ut 41 jd HGF &
BfEE  BEEY K Reji AL F LR, T
129% SDS-PAGE,%: % PVDF &, &[5 ; in 500 4&
MR RIIA HGF IR HIA 4C B&;
VERRE B 1 000 £5 75 B HRP ARIC K ¥4 %R
P, ElRG | h; BEEE LU DAB KA & 8
B, LIRS Raji Z0M2H &K pVITRO,-mes
PR L1 Ry % B

1.2.5.5 HGF R[N¥3)5 Raji MMM 4 Y%
R B Raji 40 M0 70 50 7 2 B K
TEREHE IR EFR BRI R 2 MBS SR ,37°C 5%
CO,EAFELER. FIREBRUEMMAE
KBRES 14 X, BEICREBIERBR, 5
HPEH RS Raji ZIMIHIME MR R RIS E
WFERW B, DIRFEY Raji 414 AR
& pVITRO,-mes F2YL2H1E R 5t B,

1.3 Sit¥EnE SRBEHUIHE « ik
(% x5) RN RGN SPSS 12.0 £
ZHT, IR ELBCR A ¢ K23, P <0.05 (&R
AHEITFE X

2 5 R

2.1 HGF £EM M ST ¥ RT-PCR ¥ 1%
=415 V/em % 0.5 pg/ml EB # 1. 0% B
REFEEERCRLIK , RUFFE—ZA1H 2.2 kb e R
i, 5 B BOR/AMEEBI(2 229 bp) 7R
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HGF %[ cDNA BT wE(E 1),

M:DNA &-FH5dE; 1: FItE%S B 2. HCF &R
# RT-PCR 747; 3 : B-actin.
E1 HGF 4 ®# RT-PCR 4
Fig.1 RT-PCR product of HGF gene

2.2 EHFEERK pMD,-T Simple-HGF {44
#E5BFE Haifbh HGF 2 F cDNA 53k
pMD,,-T Simple % #%, K5 B4 W B K &
pMD,,-T Simple-HGF, % #¢ E. coli DH5a, 4748,
FTHERM o FEREM NS, MERRRE
HIE R, ¥ E% H# PCR =4 .Sal 1 #1
Mu 1 WEE Y 7= 4 B 4 AR 4R By [ B LA )
EREBEK, RAFES HOFBRHARIK/AD
(2229 bp) M ¥E R &4, B pMD,-T
Simple-HGF B4 el B AMEBII(E2) .
BREEAL i 4 7 R B 1K pMD,,-T Simple
-HGF, 3R F WU S 5 R o 4K Lk B 47 X 1) B e,
Fe %) 5 45 . 55 Genebank %38 #4 2. 3 kb HGF
mRNA ) cDNA FE31 ( M60718) [ 4 2 306
bp,cds = (73,2 259) | 338 K 19,69 ,2 285) iy
FFEIHEE, R EA THIE HGF B/ K BT 5
IE#,
2.3 EHFEKREE pVITRO,-mes-HGF fy 22
H5%%E HEHRERE pMD,-T Simple-HGF
ZMul Sal I NEYIEHEHEBENRE, 52
MR XUBEL) i) Bk pVITRO,-mes 3% £, K15 &
4] % ik B {& pVITRO,-mes-HGF, # Yt E. coli
DHSa fT#AZE & B Rk HFHE A%, VG R
BEHAEE, % HGF BEEH K RT-PCR =4 . B
#% 4 PCR =4 . Sal 1 #1 Miu 1 SUEEYIF=H) .

HARKERBRY , R CAF ERARK, KA
5 HEyh BAREIR /N (2 229 bp) M4F AR
A, R EH LA RIE pVITRO,-mes-HGF 3R
B (B 3) .

M1 M2:DNA 4»F45#E; 1. HGF A ¥ RT-PCR
=40 2: YL S &I E # PCR =4 3. EAI Rk
pMD,,-T Simple-HGF % Sall, Miul S B /5 197 9y 5
4. KB EAFIK pMD,,-T Simple-HGF.

2 F4 %# 4k pMD,y-T Simple-HGF
HEE
Fig.2 Identification of recombinant cloning
vector pMD,;-T Simple-HGF

2.4 HREHMUERERESSEE S4450
py/ml BIEE B L 6 X)GHIAKEHMIE
2. 442 Fja= B A st i B 1B
MEZRAFE, 26 RGHELH MM, 50
py/ml BB R B ER, Y KEEF. 2FIWE
A S x 10° 1~ 32 B 84 RNA, 47 RT-PCR, #*
WrEmaa kAR, CRAFERFHEW
(2229 bp) , Mizs BXT B4 AP AR &
B, $27R BAH RIXFAK pVITRO,-mes-HGF B 5,
R, BXTBEZH T HGF mRNA ik (E 4),

2.5 HGF HEHREREMKM 451k A
szAt FQ-PCR ) ELISA $:R W4 1.7 .15 A58
7% HGF mRNA Fi3% 3= L5 & HCF EH K
KE, 457 % P HGF mRNA 43 5% 7.83 =
0.52.7.15 +0.41.7. 67 +0.39, HGF B 3k ¥
438 % 5.31 £0.37 ng/ml 5.24 £0.43 ng/ml,
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Ml 1 2 3 4 5 M2

000
2 500

2000

2 500

2 000

1 000 1 Q00

Ml, M2: DNA 4 Fir#; L. EHA K&K
pVITRO,-HGF [{ PCR 7=4; 2. V@i % py B 8
PCR j=#1; 3. H4 3% pVITRO,-mes-HG £ Sal |,
Miu 1 WEYIE ™9 4: K B pVITRO,-mes-
HGF; 5:8%{% pVITRO,-mcs.

3 &4 4 i # 4k pVITRO,-mes-HGF #
TS
Fig.3 Identification of recombinant expres-
sion vector pVITRO,-mcs-HGF

5.47 £0.29 ng/ml, WX B4 ¥ B4R 55 KIAHA
FOR, B RERE 1.7.15 LY HOF 1
mRNA MEOFAH R EHZER(P>0.05),

bp

1 Q00

2 000

1 000

M:DNA 23-FARHE; L. R4 Raji 41/H8; 2: 8
& pVITRO,-mes ¥% 3¢ ) Raji 40 fd; 3: B4 Rk
pVITRO, -mes-HGF ¥ 44 Raji 40}l ; 4. B-actin.
B4 RT-PCR %4 % /5 mpe+ HGF
AR RE
Fig.4 Identification of expression of HGF
gene in positive transfected cell strain
by RT-PCR

REARANGERERN, BEHARERKE
pVITRO,-mes-HGF ¥ Lt QUK MK E E &
HAY B0 @08, RS 3 Raji 2084 A0
A pVITRO,-mes $ 4L 20 29 4 Bt , /R 7
J& Raji 4iffiPH HGF EARK(ES),

A:KEERH) Raji 4iffd; B:E{k pVITRO,-mes ¥ B4 Raji 4MT; C: HH R pVITRO,-mes-HGF 549
Raji 4HI( x400).
5 KE MM R F HGF X B 5 Raji 49465 HGF B A&
cells transfected with HGF gene by

Fig.5 Expression of HGF protein in Raji

immunocytohistochemistry
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Western blot 25 R & 81, ¥ 3 HGF A
Raji ZHMISEFRIEA K/ADZ14 90 kDa M EH &
WAFTE, T X B4 K, $2 /8 HGF X [H #% Je
Raji 405 9] ik HCF A (HE 6) .

HMIE FFIRB R, 2 37°C 5% CO, ¢ B
B FRE 14 Ret R I AT RERE IR0 2 X A
TR T B G BB 5, M A AE K IR, T
HGF BN G40 UL B0 TE R BH 2. K, Sh %% 40
MRS RIA S 4 R B R R BE, HGF
BN G 2H P S A 2 %o BRI J A 2 2 0 A
EEEMMNAEK  ZFRIBRGERENEN, &
HIGAH RFRUMATE R, B 53 RHE ML, %
RAMA N 2 B2 REERFAREK,
$2/8 HOF BRFL AL HE T Raji 4R A9 5 A0
THERBEE(ET) .

A,B,C. k¥ YA Raji MHL; D,E,F: &k pVITRO,-mes 554444 Raji 4id; G, H,I. EA K% pVITRO,

A
kDa M | 2 3
95 — - IiG E‘-
72
B

A:HGF ZEH; B. B-actin; M. izMEEAS T8
1. EH K pVITRO,-mes-HGF #6452 ) Raji 48 f1;
2 K5 YAy Raji 4UMQ; 3: & pVITRO,-mes 55§
#] Raji 41
6 Western blot # #| 4% & HGF A B &
Raji %8 .49 HGF & & & ik
Fig.6 Expression of HGF protein in Raji
cells transfected with HGF gene by
Western blot

o *

a7

-mes-HGF $54444 Raji 410. A,D,G . ¥ M FiRESES%; B,E, H: A2 H53%,; C,F, LR ( x100).
7 HGF % B #: % 2t Raji mic £ FMHREG YA
Fig.7 Influences of HGF gene transfection on the biological characters of Raji cells
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ERGERER, BHARZH & pVITRO,-
mes-HGF #% 4 Raji 41M1)5 , BB € #ik HGF,
@3 Raji A0MA9EY#HERE
3 i3 #

BFFAESE, HGF WA Y ¥ BN B A ¥ &
U2 —J7 1, HOF " {2 s PR M K & R,
B—HH, EMERER SH R EMEEHLE
BEHALHRGEE ST BT RHEEENA =1
Fio Mo, Jiang %17 3F % B HGF E¥ 75 (912
WA TS, BT BB B T 9 40 A A R 2
Y 8. .

HGF 5HBEEMEE KR ETEH Y
BIXZR BRI R RSB, FE 4 HGF
KEWMFE. MEVTRRAFEHLRHEXR:
HGF W& 4 bR ik B8 & 4 & R, ik B8
SHG I XAR i HOF B 4M 0, RATWER
T HGF e BB R B A BUS MHED, MR W
E A RIRIE

AL EAERATAHFTRERHARE
EINRER E BRI M RSARE N
FHEEBRHTE . RIS
54519, 813 RT-PCR 5ifE T HGF Z N K 4
B3] (2 187 bp), ¥ 5 84k pMD,,-T Simple
HEERE T EHTREERE,EMT HCF EH5
By, EFFEREM ok Mu I # Sal
IR RFEF SRR, IEXLT
HGF #EHMFHEFMFF IEH ., £RIEEEN
i, BRI AL HGF RENFH R A E M,
1B R 4% G IR v 35 T AR 7E B E KU B 4 ) BF
3T, TR FL RN R v] B 4 PR 52 BT b A IE AR Y o
Sy iX — R, RATRA T i AR RER
& pVITRO, -mes, J7 R 7E F H A FE 2 A B XUBS
[FlEt B] 7€ E. coli FWFL3h 4 4 A h o € w3k
K, HACRAMEE B FfT k. X, BEAT
FIF E. coli DH5a BB E IS HERIB KB &
MK,k BRI e )5 FHYE Raji 40T 9 7 16
R AR,

RATVR A ZF BT YA Ak T
PABARE Y T : Ok Al RT-PCR, R L E A
FiEB K pVITRO,-mes-HGF % Yt 41 77 76 HGF
HEREF =Y, Wiz [ X R4 R X 4

BWAREH, IS HGF BEMWESI L, Qfl
MMaLH b 25 R R . B4 RKRIK pVITRO,
-mes-HGF ¥ Y& 41 g 5 FA 4, Ti & pVITRO,
-mesFE YL AT R 5% B Raji ZHAEEY 2 BAYE, 7R
HGF BENH R E R IR B EH, @R HELE
PQ-PCR 1 ELISA, 4y SR M58 1.7.15 R ¥5 5%
YR4u Py HGF mRNA FdE s+ HCF HE
KKV, RKRAEMBY LB EER(P>0.05),
@RI XA AT R FREFRNEEH
Ff bR 55 B RS 3 7 B R B, HOF LK 55 Yy
B A2 Raji AMIAIE AT RIZESE
WHEATH . RS RAESE, HGF B[R 5 o %% 4t
Raji UM RERRE R, A —E £ Wit

2T HGF @it HGF/Met (55 R BB X
AV ERON , B, BT E 42 AT RERR 3L
MR BT ORI —, BT, AR FEER
PXige: K—R it o-MET M%7, B
HEABREREENESEY ., A-RERS
HGF E4£454 c-MET, BT HGF/Met {524
SR, ABRE TR KT R
2 HGF MyAE#300 , Sk RSP L BT L
T PFAY , DA T b 0300 o ) SRS S 9 FF R 4R 41t
S0 KR

(B : BB NERERE S M ERA
THEHE REFHLELARSERX AT
BT FAWE,)
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HIKFEHPEXRB L EREREf &ERE

0100 52T ELEARSESHTARMNAEANLARZF, 4 A30 8 I kRFEFR IS
YEXUALERERESFSHREERNEN, RALET0 $RREBA T ERGN £, KA
AIERKEXS ARXELINZERBRES LRSS ETIHRT TR,

FEAMmMAKFBYNSR(UCLA) EF R RKIM-H, EFHARBROMERS G £ E*
RN fTRFAN" GRS EA XARHNARAEFETRL BB AR, HIXFESR
BEMES —ERKKIHEAT,H UCLA FHR, RILEHILEK, EE2HEE RS LK LR
AT #EE, FIXFEFRMES —ERRKSHARERAALFRAARBL RETEHE
FH AR IrdaHAME & F A,

B Wk ZFEEHREALTAREER, CH£EAMMNRFELNFREFR . EABARL
FEFR LAFIHARARFELR LEANKFEFRE LRAFMBEFFC £RAH2HRE
REFFPCE¥SMAGLLEFRRAPER LT RFNHNEOELE,



