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Abstract

AIM: To investigate the expression of hepatoma-
derived growth factor (HDGF) in hepatocellular
carcinoma (HCC) tissue and HepG2 cells and to
analyze its significance.

METHODS: Ten HCC tissue samples and
matched noncancerous tissue samples were col-
lected. The mRNA expression of HDGF in these
HCC samples, noncancerous tissue samples and
HepG2 cells was detected by real-time RT-PCR.
The protein expression of HDGF in 137 HCC tis-
sue samples and 49 normal liver tissue samples
was examined by immunohistochemistry. The
relationship between HDGF expression and
clinicopathological parameters in HCC was then
analyzed.

RESULTS: The expression levels of HDGF
mRNA were 21.11 and 11.39 times higher in
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HCC tissue and HepG2 cells than in noncan-
cerous tissue, respectively. The positive rate of
HDGEF expression in HCC tissue was signifi-
cantly higher than that in normal liver tissue
(77.4% vs 51.5%, P = 0.011). High expression of
HDGEF protein was positively correlated with T
classification, N classification and clinical stage
(all P <0.05) in HCC patients. Univariate Cox
analysis showed that HDGF expression, N clas-
sification and clinical stage had significant cor-
relation with survival prognosis of HCC patients
(P = 0.028, 0.041 and 0.000; HR = 1.557, 1.526
and 2.316, respectively). Multivariate analysis
showed that HDGF expression might be an in-
dependent prognostic indicator (P = 0.000, HR
= 0.358) for the development and progression
of HCC. Patients with higher HDGF expression
showed a significantly shorter overall survival
time than those with low HDGF expression.

CONCLUSION: HDGEF is highly expressed in
HCC tissue and HepG2 cells. High HDGF ex-
pression is an independent prognostic factor in
HCC patients. High HDGF expression is associ-
ated with poor overall survival in patients with
HCC.

Key Words: Hepatocellular carcinoma; HepG2 cell;
Hepatoma-derived growth factor; RT-PCR; Immu-
nohistochemistry; Multivariate analysis
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BTRERFGEGERAR, RES>NARF
LHLR21. 1 14540 11.394%. S0k 20240 3 547
R RHDGF &M &8 7 & KA & 77.4%, A
BH T EFMLEGL5%, P=0.011), LZHkik
HYHDGF 5 AT & 6916 AR5 80 Noy-EFaTH %
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HDGF & ik K- 3] VAAE A 2k s 09 TG B & %
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JPHJE 4 L B R R0 20 S, 19944 1% R DA
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1.1 A W8E2008-05/2009-06H Fg K24 A —
[ 58 20995 BEAZ: WKt oA HLC C ()37 8 9 06 I 14D 1
W9 55 HEAIL100F, WARAEJa i N-70 “CUKFE
{RAT. Hep G240 Mu H1 v e K27 I8g it 50 T DR A7,
%A1 AERPMI 1640+100 mL/L FBS# A K150t
i, 37 °C. 50 mL/L CO,MRITR R 4 PRk
. HE2008-12/2009-12H B K241 — B2 BE i
S 137 BRI HEOE H L 2UH I D) 491, b i
Joh FEE B AR IR 1 7-79(FP AL BT AE I 48) . Nk
BRI S R SE A KR b 1 B 1200248
PEHH RSB B LT AL R IR I TMING 43 AR HE,
B NI B E AR T 20 . DEPC, TRIzol, %¢
J6E wmPCRIAA L, TaqlifFIDNA marker(Ki%
KA /A T]); TIANScript cDNASE —BEA GA
7 & (TiangenA #]); PCRiXF &L, DNA Marker,
DEPC(TaKaRa/A #]); HDGF. HZGAPDHIE A
PCRE|Y( Lilg 02 A=)~ wl); HDGFRPIAZ
oo BRI = JE 22 7]); Beta-actin(Santa Cruz
], SPEBROAGRIE, P A=A 2 B AR 6,
DAB . (i (48 NI B AR AR A /).

1.2 7k

1.2.1 RIIT R LR A Bt & 540 LR, I & a
M HepG249 £ RNA: H4121100 mghff % 8K,
JIATRIzol 1 mLiEA), ¥ A 1.5 mL EPE. UG
BRI 40 i Hep G2, TRA HIPBSYE2X, N
ATRIzol 1 mL, vK_Li# 5 10 min/5WRFT, KEi)
HA%F1.5 mL EPFE . BT TRIzol N 150.2 L,
BB, RIZIPE15 s, SR CE 2 min, 4 C,
12 000 g, 30 min. X1 JZ K AHEE N B304, 45
LB S A RE, BN HME10/K )5, 4 °C, 12 000
£, 30 min. 3 _E3EW, AT mLIY750 mL/L L,
JBA), 4°C, 12000 g, 10 min. 3 B3, #iFE W
FHiR T 10 min. KBRNA T30 uL DEPC/KH,
4 CR, 73 EERA7ET-80 °C. 1%55 IR Bl B i
VKW EERNA &, Jf F 24 06 RE v e #il
PERNAMKEE . 2l

1.2.2 i # F A mcDNAF £ BT qPCRA & : Hi3
g RN A2 IR 55 38 — 4tk 5 133 771 46 150
FHEATcDNAM & . RT-PCRIE 2 R 5 i
W AT AE, 95 CHIARTE, 95 CA M, %
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NN ; . N2 6.95+0.76 1.69 - ES

{E). ER2LHE S IHEA AR P HDGER 4604037 663 AR AT

; | 2 JE e : MLA549 4 57 A

FERFEE, ORI T BRI 6782037 0 BASOU R

K2 [AIHDGFII R IA Z . PCRYIWH FilgHELR 13 4.35+0.87 10.27 o 5

M)A T4 GAPDH sense: 5-GCACCGTCA N4 6.28+1.171 2.69
AGGCTGAGAAC-3'; Antisense: 5-TGGTGAAG ™ 4.65+0.58 8.34
ACGCCAGTGGA-3": HDGF sense: 5-GAGGGT ~ "° 771182 1.00
Lo . T5 5.40 + 1.31 4.96
GACGGTGATAAGAA-3'; Antisense: S-GAAAC 6294061 o
ATTGGTGGCTACAGG-3". 5 T By
1.2.3 Sz sa s seml: Ao w s, N N7 6.13+1.24 2.99
K, LA STRUB WA SR AL T 4:54.+1.08 9.00
FELIT57, 37 °C 10 min, PBSPE3 X XS min; Vi e B 101 42
- e ] o T8 4.79+0.85 7.57
hnaE e M PG, 37 °C 10 min; 77 L 3E Rk B 6812101 | &7
PES P ; W PHDGF 2 AR 19 3.31+0.81 2111
Lkl A1 2 50), 4 Cib7, PBSYE3IR X5 min; N10 6.58+0.36 2.19
= H e E AL PR RlgG(SPiIRFI&EC  T10 3.77+0.71 15.35
HepG2 4.20+0.35 11.39

W), 37 “CHFE 30 min, PBSPE3 VX X 5 min; T b
BRIUVEVREA-T AR, 37 CHE
30 min, PBSPE3 VX X 5 min; i BB EF AL HI(KIDAB
VUL, S 05-10 ming FRUKMPE, TRARRRG,
WIRE K, —WASE W, PR RE . PBSEHAR
—BUVE A R R, A R R A T S A
AR A BHYE. HDGF I N KL N &,
25 DA (R RE AR P R At i v ek . DL 3k
IVEASHD GF IR 58 B (1 VFAN 1) 7320 AE Al
[R5 ASPLET o, BEASRLET- 1047 90% BA_F 1) 4 i
HFRIR A, RIS 208 7K R AR 2 B T R
I i A% 2215 HHDGF R IA 550K Y 11 (expression
index, EI levels II)E =3 % (high expression), X
. HNRIEFEHUKT T (expression index , EI levels
[ BN 1 (low expression).

Biit AL RISPSS17.048 v ik 1 40
TG AL B 5 8 5P CRIZ A M 8 4 it
PRHD GFRIA R, 45 R BRI 5= 05 %
A3HT, 2 TE LR HISNKAY K. 1 Kl HD GF &
1 IE 55 i PR BE S 4 18] (1 AH OGP, Kaplan-
MeierfllLog-rank test5 %73 il 2 A1 LL AL A7
k. Cox WU LU A58 43 A7 52w JH-es i3 TS

2 BR
2.1 RNAG = $REUF A6 g 55 I i
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2.2 %K EFPCRYOMEMmRNAK A il
B2 AL i B 41 R S Hep G241 fBHD GF
mRNAMFRIEZ 5. FATTUAHDGFRIA fe /M
S5 ZANSHE AR, T F 412340 g HDGF
MFRIEE (R, SIREIT4ISUAHLL, BT R
23 K HepG241 fu#ilJ 7 THDGF ik, H
TORE FhFIA B, N21.114%. iTHepG241 i 2
3EARIE M 11,394,

2.3 SRR E KM E G R 13THI AT A
ZINA49B1EH AT FHD GF IR L 45 1 R,
HDGFFEAE 4tz b £iE, HIHmAZ2HDGF
(K215 W] B E B 4140 5 (P = 0.011, £22).

2.4 HDGFAAHCC & # 7 69 &L 5 16 JR w2 A4
Z A #9 % % HDGF{EM MutZ hid I8 56
PER IR DL A HB VIS 1o
WEEERSTE R, AR5 MG IR 40 1. T2r BAIN
Iy RWTE AL ER3).

2.5 Cox R 5T ralT & B4 a6 B & A
HOMT IR, N, IR . HDGF#RiAK
5 B ARG BB AR OGP = 0.028, 0.041,
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a)
o R
i 89 AL AR HDGF HDGF
R % WAD4E n — PE IRFRRES n — PE
T N BEA s © BEA  Es
%o %k EFE AHEBAR 137  73(77.4)  64(26.6) TRAD4E
PCI;;&* x;tj;’i; IFERTRD 49  16(51.5)  33(485)  0.011 fPEAR 137  73(77.4)  64(26.6)
10 3 e 5 # B
55 R i @ FEiFA%2 49  16(51.5)  33(48.5) 0.011
kB, WA 143l
B HepG24m it T1 N1 T2 N2 T3 N3 T4 N4 T5 N5 T6 N6 8 87 51(81.0) 36(19.0)
HDGF £ £ KF. ' T 50 22(43.6) 28(56.4) 0.112
FhR(=)
=50 69 36(75.3)  33(24.7)
<50 68 37(47.7) 31(52.3) 0.865
@A
2 47  24(79.5)  23(20.5)
= 90 49(76.8)  41(23.2)  0.722
B 1 DHFENENNOVEEIMIARERNANSERE B
B T: AL, N: R R A4. 2 48  28(0.0) 20(0.0)
& 89  45(0.0) 44(0.0) 0.473
0.000; HR = 1.557, 1.526, 2.316). i #iA(HDGF, ~ HBVER
= 103 54(0.0) 49(0.0)
I | L IVH 3 i ot
N,, NATG IR 20 W T IV A e 1 A RT3 = ) R
S5 RS B8, I HL 2 52w FL TR SR Ar R 2 T4y
2 M, HDGFRIE KV AT LA R ST (1) 7 T,-T, 98  42(733)  56(26.7)
5 DR 2 B R (1 2 AR R (P = 0.000, HR = T-T, 39 31(87.5) 8(12.5)  0.000
0.358). Kaplan-Meier’E474>#1, HDGF R IA 1) Wiase
kg KA 7 7 A Ny=N, 64 22(66.2)  42(33.8)
HCCH#Hix TR 472 mo, HAH & N,—N, 73 51(86.7)  22(13.3)  0.000
SAE17%, TTHDGRER A B H B KA mve
14196 mo, 7 ML 1138%. 1 &k MHDGF = 33 22(87.5)  11(12.5)
T B 545 0 R (A A I (112, 4. 7C 104  51(76.9) 53(23.1)  0.109
IBARDHR
A = 56 11(54.5)  45(45.5)
3 e =1V 81 62(89.0) 19(11.0)  0.000
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JFF 40 i AT R AT 22 53 24 1A 4 FS 1 ik g 36
HD GF 2 76 JIFJIE (14 7 A2 (DN A& i 14— Fib
I AW T, fetg et AT A2 A
HDGF7E 2 Pl e 40 f b s ek, I 5 s A
RS S DA G, Ren5E 7t £ B, HDGF
FE g v i ik, 5 HAR M AR EAT I RA
RIGIRTGAHDC, HESCHDGF 2 5 B Hisont
I g A0 A S49 1) S R A% R R AR R BLAT R
T PE. Yamamoto ! T & i (ORI 9T th R W,
HDGFI{ A1 B2 P 51 & (1-2300) Tt

S AT D 2%, (AN B AT S PP A JF e 0 £
(-4 A7 R 2. Mao5 ST # WIHDGF
f et 22 32 4 8 i Erk 1/2 (9375 AL R 48 40 i 4l o2
AR A AT R AR L R R Ak, EL
(A 23 A AT IR EEL 4 A AT A G B 2 0 it
siRNAJIIHDGF mRNAFIEE (R ik, K
Hnl el FiAPCNARFKIERHNHp-ERK1/2
AR B Lo Vo4l JE [ 5. Tsang
SN IESE, WRHDGFRIA (T Hep G241 i,
PP ABad iR IA LI HAERKMAKtH
WO, S EAN A AT P TR AR AT, R A
TR NF-« B 5 0 MG Fasii 75 3 AEH A 0 T
4%, HDGF AJ RE A MR8 41 M (6 A A7 PR 1 K 1k
I IRVATT IIRE A 2 . Yamamoto®5" U 1)
WFHCUE SEViItK 2 1E &3l i M FIHDGF [ mRN AFI
B IR R IE 60 41 i H e p G2 HL AT 77 = AR i 1

www.wjgnet.com



EEEM, &. HDGFEAHEA L NIHEMIBHepG2PRRIANEE WY 2431
R 4 STSNZTEERSEFECoxDIERBLE mZAEE
HDGF# 5 T
AN S 09 Kk
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ks = IHTMT = SEDHAH s
%Cl PE HR 95%Cl A A —
T () X &, THEHNITE
=50 vs <50 0.321 1.219  0.825-1.801 &%%ﬁ}émsﬁ
S =
Bus g 0310  1.229  0.826-1.829
N3G
2us B 0.784  1.0589  0.701-1.601
N
BB 0.468 0.861 0.574-1.291
HBVRRZL
Burs B 0.866  1.040 0.661-1.634
T
To-T,vs T,-T, 0.390  1.202  0.790-1.828
N
N,—N; vs Ng—N, 0.028 1557 1.048-2314 0267 0722  0.406-1.283
M
Mo vs M, 0.170  0.731  0.468-1.143
IRER D HE
=1V vs | =1i 0.041 1526 1.017-2.290 0335  1.443  0.684-3.044
HDGFZRIAEEUE])
Il vs | 0.000 2316 1548-3.464 0.000 0358 0.210-0.610

HR: BT 2Nt (hazard ratio)BUSITHE.
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WEIIRIE AR 2, LEAWFST A, w20 F) F 52t 9856
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a4 16 RAE A

21.114%. 1THep G241 M 283 = KI5 11.394%. X
F137AHCCEE 494 8 115 I A 2 A
(1 e AU 45 R WoR, HDGF R B &
ik, MUF Ao RIE. G- it o, HDGF R
FIE W FImRNAFRIE KT, B A 4128
rhiE ik = 0.011). Enomoto%" % HIHDGF
(1 3k 2 A BR A 8 3 410 /I U 40 B 1) ple st o AL
Okuda%# i HDGFE K 5 ANTH3 T340 Hi ™", &
JE R R IEHD GFE [ AR AN B 41 i 75 3K B i
A BT e AR A E RO K, H 4
HIZERR B =2 T BRI, CD31 4y 441
P25 o W iZ AL SR I = A2 T VR 22 108 AR L5
W I 4 4 B, HDGFRefEEVEGFARE N (1) R4
B 3 5. Chang %P 60 412Uk % 43 H7 52481
K3 MHD GFRIA. R iAMHDGF I
) AF T R A 22y 440 - B Biogs Ko
PCNARMIKI-675Kk . 411 2 TEPEBLZ FINTH X,
/KT Ak, BRI RHD GF R IA 1 - G
i AEAE I k2. H AKX YoshidaZs 3l if HDGF
PUARRIT T 2 INH D G F A8 JH i 40 i 1) F A% 5 H i
HH )R I E v T SR LE R TR AN M, 7 SR e
FIE A K T g 05 BRNR D 0. A8 T
FL S/ UBEAL g7t R B, HDGF (1R IALE i
IR )RR 2 3 v, M BE RS INSRDN A S
5 5% A F T ORS00 T Jle AN T B80S e 4 i
4E9%. BIWITHDGFRLEFLS/D i b Al gl i 55
43U 14 75 T I B2 380 S ) E 40 R TR 4y
Wh, FEI s B 5w 1 I 2RO IR A ) AR
K. BL BB HRIE #RE SEHD GFAE IR 11 & 2,
KRB BT EEAEH, AR BOKLE ) 45 R
PR, HDGFI ik vl R o 5 & AR
H T, 7£AHep G2 WA 705 % 45 HD GF ¢
i kg K 2B B0 VR WL 58 R B0, 1 RIE
HD G FANH B8 IR 40 o 1 39 58, 34 B2 12t 40 g
(Bt e Ak, ZEMHIHD G FZR ik 5 AE ik i
QA IR R AT Hu% R H
SR AT RPN R HD G F R IE ANE ] LU
T HepG24N M 4= K, 1 ALAREMHIHDGF &
325 [l 5 15 5 Hee p G2 400 R R L A fir 98 40 i 2 A= 9
T DL R IR, FHHDGFER A AT LA
PE 3t 40 Mo AR PR T A A Bad Rk, WAFERKAN
AktRIE, X5 Ol K i Bad B A 1
Ser-112#%Ser-136 & 4= WAL, SR 5 T N 7E

INERAE TR FE. AbouziedZ: ™A EHepG2
4 e AR HDGF KA ), B NF-«BA5 5 8 i
fill R Fas/r SN RI T 5 5 5 S, AR
HDGFRIAREE INFas /i 8)) T35 M FFas(f Rk,
I HIFas KX REIk I HIHDGF KA J5 41 fg i v
(5 SR A KA. BRI BAY 11-708240HINF-
kBXIE, AIR/DHDGFKEIL 54 TFas)i 3
TIEMER R, B Fasft Rk, BTSSR
AR S5 A AR EE A R, T LAHEN
HDGFAE B 1 & S i rp i 1) 7 F 2
IVER. B 2R Hep G241 Jiid " HDGF 1) /5
ik, BERTREE IR ER AR EZ —, #
AT e AL I R AR R R 45 R B, X5 T
A I /EDN A HIHT e B 2> W HD GFIFHRE AUAH
AU,

[ Py 41 2 B iR A 58 b K WTHD GF 2 —
ANBRST PR T0US FIO R, R A T
YoshidaZ:®5%t 10047452 7 FARiBJ7 IIHCC
I e bR AN AT S 5 AU % 7 HTHD GF
ik, JEXFH P10 4 TRT-PCRE M mRNA
TG, A7 TR 2 2 90 i /s, HDGF
5 B BH 1 (>90% P 9 41 B v i B i o 3 A
BH e €00) 1) R85 35 T0 98 A A7 R A A7 5 ] R AIG
THDGFHREAVE(BR T LU I &, $2oR
HDGF & PP HC CHJS (M LF R br. Hu%s %t
105%IHC ChrA N H A R ok I HD GF & W],
FLAE T 908 40 A% v (R 208 15 B IR I PR 23 S AH
K, FERTLAE HHCCHEE AR 5 VRS o RLE A=
TFRWH TG Fabr 2 —. AR R, Rk
(THDGF 5 IR 70 3. N RT3 2K (3
P = 0.000)8 A<, AA7 <k Hr kI, HDGF
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