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HGF inhibited the proliferation of liver carcinoma cell line HCCC-9810 via HGF/Akt
signaling pathway
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[Abstract]
proliferation and the underlying molecular mechanism. Methods: The proliferation of HCCC-9810 treated with HGF was detected by
MTT assay and EdU assay. The expression of Akt in HCCC-9810 cells was inhibited by siRNA. Western blot was used to detect the
expression of cyclin DI and the phosphorylation level of Akt. Results:Both 50 ng/ml and 100 ng/ml HGF significantly inhibited the

Objective:To identify the novel function of hepatocyte growth factor (HGF) in liver carcinoma cell HCCC-9810

proliferation of HCCC-9810. Western blotting assay showed that HGF downregulated the expression of cyclin D1 and the
phosphorylation level of Akt in HCCC-9810 cells. Conclusion:; These results suggest that HGF inhibited the proliferation of HCCC-
9810 by suppressing the expression of cyclin D1 and the phosphorylation level of Akt. SIRNA interfered the expression of Akt,and
blocked HGF-induced downregulation of cyclin D1 expression and inhibition of cell proliferation.
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P B SRR SR O 23 01 2 AU MO P8 | A0 P 35
HASIM 10%(V/V) Bk 4= LiE S DMEM (& s 57
BB T 5% CO,. W H (20% 0,) M AR Y 37°C
YR L TR R

ST Akt BERRIE Akt(Thr'™) B 5eFEHTA (Santa
Cruz 2~ a), £ EH)  EAU 55 & () ARt , Pt A
Cyclin D1 PSRRI (Abcam A ), 3EH) | Bt B-
actin BATEFEPUIAR TeG-HRP( FiEFRERL) ,ECL &G
& (Pierce 2y H) , 9218 ), siRNA-Akt;5'-CCTGCC-
CTTCTACAACCAGGA-3'Fl siRNA-control : 5'-AATT-
CTCCGAACGTGTCACGT-3" ( ),
12 7%
1.2.1  MTT &4 2n fe 3% 74

¥ HCCC-9810 Ao nfiufdi == 96 LAk, HEfL
1 x 10° M4, MyEYLE 24 h J5 I A e BE Y
HGF Ab#f 24 h 5% 48 h, Zi¥abH)E LA MTT
(500 mg /L) 100 pl, 4kZe855% 4 h, 35 B3, A
FH L3 B (dimethyl sulphoxide , DMSO) 200 wl, ¥
R IR G R H RDOUE SE VA R . BB AR D
(490 nm) , R FAFIE AL HIEUE T ZE
1.2.2  EdU o#7smfie 3 54

O K A2, LIAEFL 4 x 10° i+
96 LAk H, B EIEH AR BE ., AR i B 1Y)
HGF AbEE 24 h, B8 EdU {5 S U TH0E, 2¢
Sl BB IEE  BEMLIEI 5 S ET , 434k
SRS LA R (RPBH ML) Fgn i B4, EdU
FRic PR3 = E 20 Mo 550 4 it ki, 31 5 AN B
FRE A AR S S e 2 bR i BAPE SR
1.2.3 &G 1IFe Western blot H5-#7

RIPA 2 AR HE AR S $R U &
BCA LM B R, BRI 5 min ffiH
A | HEE E I0EfT SDS-PAGE Hiik , L ik 5140
80 V HLJK 20~30 min, THEE IR HBUZIA &
TP 100 V HLYK 90 min, HL ik 58 B e 5 2 2898
HL%% 2 PVDF [ b 5% i iR Wik S iR £ 1 h, 31
B-actin PLIA (1:5 000) HT p-Akt FiA (1:2 000)  Ht

Akt FLfAK (1:2 000) BT Cyelin D1 Hi(1:1 000)4°C
§ & 1, TBST VM TeG-HRP (1:5 000) % I i &
2 h,TBST PR, MEZEHINA ECL T 4 min J5,
FIFHEE LUK SR R G AT AT
1.24 siRNA %53

BANBLLL 5 x 10° /FLEF 2 & DMEM K557
B 6 LB, BT 37°CH EANME; FEAE R 5
TR AN A Bl T 24 509 I | 4387 Yl 75 i A 45 1E
1T siRNA 4% . ¥ siRNA-Lipofectamine 2000 J& &
Yz mA A G S b IR IR A MR E T
37CH AAMIIEFAG TR 6 h 5, ISR
A MLVE RS DMEM 3532 38 4R S 1555 24 h,
13 %itsss

K HI SPSS17.0 A A TS 2 3 b, T4
R FHAEL + ARIEZE (X + §)Fn o AN (] HE 5 1 10
K HEG MR T 25081, PP ELBCRH LSD- £
55, P<0.05 FREFAGIEE XL, RA SR
HHE 3K,

2 5 R

2.1 HGF Fp4) AT 5 m e 0 3 78

FH MTT 34500 HGF Ab B 5 5 40 i 188 7 A A
b, 455K P, 50 ng/ml HGF ZbFH 24 h 5% 48 h 5,1t
FAMMIAFE SR D (490 nm) {8 B T A
HGF 41 % 25 ng/ml HGF 4] ;100 ng/ml HGF 4t B
248 48 h J5,D (490 nm) {5 EX TR0 HGF
2 J 25 ng/ml HGF 4 (5 1); i B & (25 ng/
ml) () HGF N5 0 JH-ia A A 8, 455 75 5 (50, 100
ng/ml) 1Y HGF BRSNS R du Mg sE . #F—20
EdU 4601 T 50 ng/ml HGF 4B 24 h Ji5 & 20 it
WAL BEdU 25575 MTT 385 R —80(E 1),
2.2 HGF #-F A f& 48 e, Cyclin D1 49 F i

50 ng/ml HGF AbBRATFEZNME 1 h F12 b )5, H
Cyclin D1 ST I 4 i 1 200 B S S AH OC 25 1 1) 2
A8, Western blot 255 &, Cyclin D1 BY5235
IR R 2), HGF AFEZH 5%t RZHAR L , Cy-

=z 1 HGF #P#IBTRE48 HCCC-9810 BI85
Table 1 HGEF inhibited the proliferation of HCCC-9810

o O ff
HGF ¥ (ng/ml) 0h 24 h 48 h
0 0.453 + 0.034 0.657 = 0.079 0.828 + 0.021
25 0.466 = 0.013 0.653 = 0.038 0.772 = 0.042
50 0.443 = 0.021 0.513 = 0.015° 0.427 = 0.029°
100 0.496 = 0.013 0.424 = 0.020° 0.420 = 0.023*

55 0 ng/ml HGF ZbHL 4K, *P < 0.05,n=3,
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53R, P < 0.05,n = 3,
B 1 HGF IR HCCC-9810 451
HGF inhibited the proliferation of HCCC-9810

Figure 1

clin D1 25 [ 2k Bifi b BRASH 8] 18 ZE 4 It FARAEG
2.3 HGF % It it Akt B BR AL 89 T %

50 ng/ml HGF AbBHFFEANM 1 h A1 2 h 5, H
Western blot J7 410 Akt BEfRAL a2 4k, 455
7, HGF S T Ak OBERR AL (8] 3) . 145 Hdi
71, HGF #1ifil JHF-Jis 240 B P 38 4 7T e 3k 8 Ake 1Y
WERR ARSI,

2.4  siRNA-Akt FLBT HGF #% $49 Cyclin D1 &£ %
#) T4

i — W9 Akt 2/ 25 HHE HGF 551
Cyclin D1 Fikit, Akt ERIBTEFE YL siRNA-Akt J5
55X BRLUAH E A, UiPH siRNA-Akt S 2& 401

HGF(50 ng/ml)
control 1h 2 h

Cyelin D] S— —

150

100 .

504

Cyelin D1/aclin(%)
*

0 T T
control 1h 2h

HGF(50 ng/ml)
HRERGUAALL, "P < 0.05,n = 3,
B2 HGF%EFHH@40 HCCC-9810 H Cyclin D1 ik T
Figure 2 HGF induced downregulation of Cyclin D1 in HCCC-
9810

T4 Akt 933K (B 4) , siRNA-Akt T4
SR Akt FRIR S, FH 50 ng/ml HGF Ab#E [
09 2 h, FH Western blot 773241 Cyclin D1 3235
wIARE, G55 &L, Cyclin D1 54 HBLH 811
T, $EREA HGF 5530 Cyclin D1 k&1 T
PEl PR siRNA-Ake B (& 5)
2.5 siRNA-Akt MW HGF 5| A2 AT 5 4m A3 74 49 2h)
iE— A 9Y Akt J2 B2 5IHE HGF 52
Fn 20 MO A RS FE AN . B MTT A6 siRNA-Akt 20 K%
siRNA-Akt+HGF b3 41 i 4 i 5E 1 A2 4, 45
LT L A G T IO 25 5, B siRNA-Akt
FELWT T HGF 75 S - 4 M A S A8 30T (% 2) o

HGF (50 ng/ml)
control 1h 2h

oy R ek

Akt_‘ o

150 T

100

p-ARL/AK(%)

50

control I'h 2h
HGF(50 ng/ml)
XTI, *P < 0.05,n = 3,
3 HGF i 40 i HCCC-9810AKt BERRIL YT [
HGF induced downregulation of p-Akt in HCCC-
9810

Figure 3
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150 7
p-Akt/Akt
§ 100 .
= |
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= |
<
& 50
0 1 1
control 1h 2 h
HGF 50 ng/ml

55X BLAAAL, *P < 0.05,n = 3,
K3 HGF ST A1 HCCC-9810Akt BElAafk 1y R 1%

Figure 3 HGF induced downregulation of p-Akt in HCCC-
9810
siRNA-control siRNA-Akt
AR —
150
< 100 v
-1 *
S
=4
< 50 7
siRNA-control siRNA-Akt

5 siRNA-control F Y 41#HLL, *P < 0.05,n = 3,
Bl 4 siRNA-Akt T4 Akt 95635
Figure 4 siRNA-Akt interfered Akt expression

3 i R

JE K 98 43 A 200 B 4 98 (hepatocellular
carcinoma, HCC) . AHA 40 g I iF98% (cholangiocarci-
noma,CC) FIRAHINFEE (combined hepatocellular
and cholangiocarcinoma,cHCC), CC J&{IKF HCC
B ORIV, o I D A U e 1Y) 5%~
309%", HoBMEFERE A HCC By, R L2556 RS T L AR
BPEFARYIBRZRAL, I H KA A R AEYT FB, UG

siRNA-control ~ siRNA-Akt+HGF

Cyelin D1 om—— —

ACHN = p———
150 7
S -
= 100
3
>
a
5
E 50
)
0

siRNA-control ~ siRNA-Akt+HGF

B'5 siRNA-Akt BT HGF 5519 Cyclin D1 ik & 1) T
siRNA-Akt blocked the HGF-induced downregulation
of Cyclin D1

Figure 5

% 2 siRNA-Akt FE#T HGF %S00 BT 5 20 i 38 52 41 )
Table 2 siRNA-AKkt blocked the HGF-induced inhibition of

proliferation in hepatoma carcinoma cells

i 2] siRNA-Akt siRNA-Akt+HGF P{E
0h 0.483 + 0.045 0.463 £ 0.012 0.843
24 h 0.673 + 0.043 0.614 + 0.064 0.732
48 h 0.832 + 0.033 0.813 + 0.023 0.685

RZE RIERILI KGR AR X HGF/ Akt {5
o0 A 42 AR AS A i R TR 20 i HCC.C-9810 1
FAHATIRE

1984 4F  HGF Hi Nakamura™ B2 IR 19 K
S R SN IR T REZ R e 7 s A 3 YT e e )
A, J5 RIS A A i b i ek b Rz
I EETE P B - (scatter factor, SF)AHIA] ) BHA
Z A E YD he S S AR AR AR T D Rel T S
TG AR, BARAE 2 HE Y 1755 R 40
MLITRE =22 LA KR Sl A8 AR AR I AR R
W1 HGF S5 HAZ AL G, REAEIE ZH i 401 Y
HEBE A% ORI AR I AE AR

PI3K/Akt {55 %% T 3 [ 2 1A )N 24 1 A Al
%, 7 A MBI A e AN i S S PR 7 2 Fh i
TR ZD anop IR ATSIED Y A B 2
RMEERER T SRR R SR R A S A
J & TP EAETETG ALY Akt (BERR L Akt p-Akt) 13 BE
PR PR Akt BTG S IR B A A B VIR OC

Cyclin D1 LR IE AU 2Rt Ep e
TEL A A SRR 10, G1/S Fedrh A BB IE
PEVEAE T 5 Z2 g ) e = R e A 2
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KZ L TEAI Akt 22 T LA REAEAE g 4 it A 4 14
5, SHGEN 212 I Cyclin D1 FERIBFFA
TGl FREA R IR, W5 Cyclin D1 &
I IR 5 , REfs A S A il i o AR R 7 Ra8
T 0 ] e 200 3 i R

ARSI DLTFR 411 HCCC-9810 NAFFEXT 4, 43
S FHR R A HGF X e 40 ik £ 7 A 28 5T
BRI BEFHE (50~100 ng/ml) () HGF 7EARSNRHIT
FEAHNL HCCC-9810 AY3EFE A W i il /E | id it
Western blot Rl & BRZE 2 557 HGF AL HL %) 41 iy
Akt BERRIL I B R %, 755 Cyclin D1 BY R, A%
siRNA-Akt, 5 YL 2 50 ng/ml HGF kb Hiid ) HCCC-
9810 4 Jifd , Western blot £ il 45 £ siRNA-Akt BERH.
WrH1 HGF 15519 Cyclin D1 Fik 10T, MTT
K 2% % 30 siRNA-Akt BHIT 1 HGF 5 E 89 #F
YA A FE AR IESE HGF 23 i) Ake 38 BRI
JF9e A M e 4

25 PR AR SR = ) (50~100 ng/ml )
) HGF TEARSNZ HGF/ Akt 38 4 H T8 40 i HC-
CC-9810 [34%H , HGF XJ e B ia A/ E = 2 07 T
), HGF Bjj 1k 8 AL i/ FH o] BB AN AL o) HL 4
Bl AT — 5T HGF B I i £ &
YER, LISHER 3 4t By 1A i & A FDBAR I ik
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