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Hepatocyte nuclear factor 4« inhibits the proliferation, invasiveness and expression of new
angiogenesis related genes in rat hepatocellular carcinoma cells

Zhang Yong, Wu Ning, Ma Yong, Wang Haitian, Li Zouxiao, Bian Jianmin*
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[Abstract] Objective:To investigate the effect of hepatocyte nuclear factor 4o (HNF4a) on the angiogenesis related genes of
CBRH-7919 in vitro and in vivo. Methods: CBRH-7919 cells were transfected with HNF4a adenovirus vector. CBRH-7919 cell
proliferation was detected by cell counting kit-8 (CCK8) assay and the migration and invasion were assessed by Transwell assays.
The expressions of Angiopoietin-2 (Ang-2) and vascular endothelial growth factor (VEGF) were detected by RT-PCR and Western
blotting assay. In vivo, CBRH-7919 cells, CBRH-7919-Null-Vector cells and CBRH-7919-HNF4a cells were respectively injected
into the rest of the liver after establishment of subtotal hepatectomy model (70% ). Four weeks later, the expressions of Ang-2 and
VEGEF in the liver tissues were detected by immunohistochemical assay. Results: In vitro study indicated that after transfected with
adenovirus vector LV-HNF4a ,the proliferation of CBRH-7919 was significantly inhibited (P < 0.05) and the invasiveness was also
significantly inhibited(P < 0.05)compared with the control group,respectively. The result of RT-PCR suggested that the expressions of
Ang-2 and VEGF were inhibited after transfected with adenovirus vector. In vivo study showed similar finding that the expressions of
Ang-2 and VEGF were inhibited after transfected with adenovirus vector (P < 0.05). Conclusion; HNF4«a can significantly inhibit
proliferation and metastasis capability of CBRH-7919, as well as inhibits the expression of Ang-2 and VEGF in CBRH-7919.
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invasiveness; angiogenesis
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JFAM L9 (hepatic cellular carcinoma, HCC) J2&
TRl Foe i LA R e 2 — | O I ket 7k 2%,
5 P AEAER R 1% AR MU A 5
4a (hepatocyte nuclear factor 4o, HNF4a) 7EHCC %
A R TS T RERTN HCC YR 77 AR i 4 it
TRERYE . HNFdo FRIKBRFE S HCC KA R
RS RO R R B WG 22 (BRI AR |
SR I — SR IR 3 A AL X —
PLHIE HCC IR KA 5™, 5 HCC A X
My A AR R F EEA I E N ERKKEF
(VEGF) fi/IMRATAEAE KT (PDGF) Bl 4T 4
A A A 5 (bFGE) Y SASE R 7~ (TNF-o) | AL
AE(IL-6) E-ESREER I L4 JE 8 g (MMPs) | Ifil
B M & (Ang-1/Ang-2) %5 | Hf VEGF Al Ang-1/
Ang-2 TE HCC ¥ 5 K h P ERIJC e th o A
507~ HNFao 33K T I 5 [0 40 i %) 25 53 A A
IR I , HNF Ao 305 IR0 98 8 A= 1 A8 A AR
CHER F IR By qnfal H AT AN TE R . AP ETE
S RN AL TT 1, BT HNFaa 5 TR BT AR
A5 AR AR DG PRI 3R Z A L OC &R | LA Ay e
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1.1 ##

K EUIFR: 7919 418 (CBRH-7919) Hy [ 25 B
KEF Y oL ; 2 R 7 RPMI1640 15573 PBS
(Hyclone AH], £HE), R4 (Gibeo AH], 3
DN (IR 72 o NS e I NN K= = | 71 N
GAPDH $if& (Abcam A F], EHE);Matrigel i (BD
vn] 3 E), CCK-8 I & (R A F], HA), Tran-
swell i (Corning 23 ] , & [ ) , TRIzol (Invitrogen , 3¢
), W% R 7 & SYBR X7 & (TaKaRa A H], H
2%)5300 g HEYE SD K (MK 2=sh by ) ; 1
BB JERAT, HA) & Bt & (r st
2 /NCID
1.2 F&*

1.2.1 #% X R HNFdao B m 5 B4k

Wit HNF4a 22 K519, Li# 5'-GAGGATCCC
CGGGTACCGGTCGCCACCATGCGACTCTCCAAAA -
CCCTC-3", Tii# 5'-TCCTTGTAGTCCATACCGATAA-
CTTCCTGCTTGGTGATG-3" , HEHUA BRI A 20 it
RNA #17 RT-PCR, W 25444 94°CTHASPE 2 min;
94°C 4% 30 s,55°CiE & 1 min, 72°CHEMH 1 min, 7§
PR 33 YK 72°CHE(H 10 min,4°CZ RN, P

YITESEREBEGERE LoDk, R B IRBEEERS DNA 1]
W GOt alife B R 7 B, K alifery B Y
LN R Besg i TR LA 4 R 58I I 4
PR REE AR (GV314) , il B3R G4E & HNF4o 2o
FIRHAA, DL A& HNFao 190 BRARAA , F AR IRs
BEY A OIOGE AR
1.2.2 it %k HNF4a %9 CBRH-7919 tafety iz 5

B85 CBRH-7919 40 0.25% Ji# 1 T4
FEITHEUS K 1x10° AR T 6 FLAR . i AGE &
% 10% FBS ) RPMI1640 15 35 3 5% €O, .37°CH;
FA PRI AR A 60%~70% , K F5 Ab B 40 fifd
WAL, BB 1 AN AR, A 2 mL %
10% FBS Y RPMI1640 3535 5L, 45 2 240 R %) g
B 1x10° TU Bis 825 AR (MO1=50) i T 2 mL
5 mg/L BB T, RS TR
Y5 55 3 41N SEER AL K 1x10° TU #3335 HNF4a
R EE (MOI=50) T 2 mL 1% 5 mg/L B EE R 1) Jfk
YUHnER T RS TR M, AR SR8 h 8
F2hE, WEREFEM,3 4N 2 mL % 10% FBS 1Y
RPM1640 355558 A5 F246 T ak 2215 597 72 h, it
LN, $EHUAS 4L 4 RNA 54T RT-PCR, PCR J%
W2 95 C TS 5 min95°C72E M 1 min, 60°C
B k1 min,72°Cﬂﬁ3 1 min, 30 /l\ﬂﬁﬂi;720(:@ﬁ3
10 min, 4°CZ 1L, 3E HNFdo 7645 2 (1) 38
THL,
123 CCK-8 378 5 I

HALE DB YL S 72 h 19 3 4 CBRH-7919 24
Jfl, RPMI1640 5¢ 4= 1% 37 Je B H A L% o 1
10° 4~/mL, 100 L ZF0F 96 L ,5% C0O,.37°C
RiFRFA TR 24 b, BFLIMA 10 pl. CCK-8 .
R TR T k2535 2 h J 450 nm P BEAR{SUR:
TS B
1.2.4 Transwell 28013 % 23

FH 50 mg/mL Matrigel e 1:8 FBEi gk Transwell
ANEE TR LS T, A SEFRAR TR E 2 h i
YUK 12 h JETHAL B 8 3 41 5x10* A A T
ANE LT A9 RPMI1640 15353 (200 pL) Ay L=, T
A 15% FBS RPMI1640 5555 58 500 pL, T
5% CO, . 37°CH:FE46 1555 24 by BUH Transwell /)
=, /ML IR, TS PBS TR 2 Ik, 2R
FHEE [ 52 30 min, KT )5, 0.19%45 25 4L {4 20 min,
FRZ i b 2 AT RS 40, PBS ¥ 3 YK, 100 1%
B T REALEL 5 M ALEF S AR T48
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1.2.5 RT-PCR MZ Ang-2 VEGF &ik &

B YL IS 72 h B9 3 ZHANIETE IR TRIzol 357 £
EEVEUL IR IPRAS B RNA | Ang-2 514831, pl:5'-
TTGCGACCCCTTCAACTCTG-3',p2:5'-CTCTTTGCA-
GGGCGAGGTTA-3' ,VEGF .5’ -GGAGTCTGTGCTCT-
GGGATTT-3" ,5' -TGGGACCACTTGGCATGGTG-3' ,
W% h GAPDH, #EHL 3 2H 40 i 5. RNA #E47 RT-
PCR, I 4510 94°CTAE M 2 min; 94°CAR%EE 30 s,
55°CiE K 1 min, 72°CHEMH 1 min, fFFR 33 ¥R ;72°CH
JiEfiH 10 min,4°CZ§JJ:ﬁ@o P 2788 e PR R IR
1.2.6 Western blot

BUBYY)E 72 h 1 3 440 5 4R BUR A,
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B RES R K T 10 min, FRAFREHLE 60 V, 43
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B LLERTRPTA, =¥ E 2 h, GAPDH /EANZ,
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B 300 g MEPE SD KB 12 2 FHLSA A B .C
3 U (n=4) , 53 SIEE ST R FRF AU B Je R AR A
Horp A 2] (2 FIXIR) KRB 70% IR IS, 4% 1x
10’ />~ CBRH-7919 41l 5 Matrigel W11 BAEEA
FIFEHF . B 4 (FHMEXTR) . KB 7098155 B
1x107 /> % 4L 75 40K it 9 # CBRH-7919 4 jii 55
Matrigel & 1:1 IR GEAZIFRIFT, C 4 (SL904) .
K 70% IR IG B 1x107 M55 e 5 355 HNF4a
%97 B B CBRH-7919 4l il 5 Matrigel & 1:1 IR A
HEAZIFRN T, 4 JJE SR, B R ERER I, v]
DLIFFIE AR A a4y U 45 1 A 2L e e 4
FUpraYe s WAL Ang-2 VEGF MFEAHE I FIE bR
7 - DUZH A% 52 5B 5 A8 (A% €8 s vy ok BV | Bk
Y1 BEHLILES 5 ASHLET (x400 £%5) | XF Herp () #63k BH
PEAHML A TIHEL
13 %itFHE

BRI LIE £ fpifE 22 (v £ s) Rm, R
SPSS22.04t 34T 43 M, Fabm LR LR 3R
J7 25530, A IA] LR FH SNK 125, P < 0.05 &7
ERAEGIEE L,

2 & R

2.1 it & iA HNF4a B 9% 245 2 CBRH-7919 49 fie.

&

L

o

9L 72 b J5 i RT-PCR #:1 HNF4o 75 3 4H
R IR R AT LUE th, S50 41 v e 1 485 1
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2.2 HNF4a % CBRH-7919 3% 74 69 % v

CCK-8 il 4t 5 b 7~ 25 6T HE ZH A B4 %7 iR 24
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0.05,K2),
2.3 HNF4a % CBRH-7919 12 £ 64 % v

500 pL &G REFREMA ST = |, 5AE MG
3 3 YIRS SR 24 W WSRO B, A5 6
ML [ (174.6 = 6.8) 4 J R XTHEZL[ (167.0 + 9.4)
M HRZBRE IR T (56.0 £ 6.2)1 ], 574
Gt # 7 L (P <005, 3), #&/~ HNF4a XFCBRH-
7919 ZZEMEEAMEIER,
2.4 HNF4a *F CBRH-7919 48, VEGF, Ang-2 % ik

=74
)

25 AN BRI X R ZH Ang-2 | VEGF Kik &
B T ol 2 A G E R (P < 005,18 4A)
3 A4 o R IBUR 1, K Ang-2 \VEGF £k
R KA A, 25 kT REORN 9] 44 X6 HR 2 5%

207 #
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Figure 1 Expression of HNF4a in CBRH-7919 cells after

transfection for 72 h in three groups
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Figure 2 Effects of HNF4a on the proliferation of CBRH-
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Figure 3 Effects of HNF4a on CBRH-7919 cell invasiveness(x100)
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Figure 4 Effects of HNF4a on the expression of VEGF,Ang-2 in CBRH-7919 cells
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