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WE: B BT E5H S5 FMIGN T4 (signal transducer and activator of transcription 4, STAT4)
1s75748655E [K £ 25 1 SHBVIEYLAH SN iR (hepatocellular carcinoma, HCC) [, Fok iEHL
2017461 H E20184E 1 H F 5 241 A R EBL#fii2 11 1425 HB VI G Al S HCC B 1100151 fid BE (A B 5%
SR MR A LR 9 F L HBVIE YA SSHCC B35 A AT R i sh Al (824D A 2.7
FFR e (606]) o ARHAFHBYV DNAKI FFR, #HBVIEGLAHICHCCHE# / AHBY DNAR T T
fRZ1 (HBV DNA = 10°IU/ml, 644]) FIHBV DNAfK T4 FRRZL (HBV DNA < 10° [U/ml, 781)
HRIEHBY DNAJG 3, KHBV DNAR T FERAL > N sk 41 (HBV DNA = 10° IU/ml, 30
) FUFE R EA (10° TU/ml < HBV DNA < 10° IU/ml, 34 . 3%FTaq Man MGBSZIN 2% %5 &
PCRE;ARALMSTATA 137574865 F 2 AP 437l LA AN R4 [B] STAT4 rs7574865ﬁ.7” s3A. &SR HBV
JERGM RHCCAL 35 STAT4 157574865 G5 i [R5 v TERRXTIIAL () = 28.831, P << 0.001) ;
A LIURF 5 Kt L STAT4 157574865 G LR B & m TR LI R RIS (ff = 17458, P <
0.001) ; HBV DNAE T4l T BRZISTAT4 rs7574865 GE& 17 £ R % i 3% 2 T-HBV DNAL TRl FRR4H
(F=10.178, P=0001) ; & EFEE2HSTATS 157574865 G 3 AR &% = TR SR EA (4=
16.875, P < 0.001) . HBVAIHCCHE #EH, STAT4 r1s75748653[KIGG. GTHITTHE Y i34 AFP/K -2
FAEGHEEE L (F=6.128, P=0.003) , GGHH A BEZEAFP/KFEE S TTTERMES (r=8341,
P=0.002) . £5if STAT4 rs75748657] fEEHBVAIHCC K K EHBVARHCCH) 5 &L H; STAT4
157574865 GEEA1 2 [F 7T it 2 5 HBV DNAE $ill 31 5 R S 8026 2%, STAT4 187574865 K £ A AT e &
FUNHBV IR YA JSHCC B3 15 AFP/K .
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Correlation between polymorphisms of STAT4 rs7574865 and hepatitis B virus infection related
hepatocellular carcinoma

XU Jie (Department of Gastroenterology, People’s Hospital of Yixing, Yixing 214200, Jiangsu Province,
China)

Abstract: Objective To investigate the correlation between polymorphisms of STAT4 rs7574865 and
hepatitis B virus (HBV) infection related hepatocellular carcinoma (HCC). Methods Total of 142 patients
with HBV infection related HCC and 100 healthy controls in People’s Hospital of Yixing from January 2017
to January 2018 were selected. According to whether there with family history of hepatitis B, patients with
HBYV infection related HCC were divided into with family history of hepatitis B group (82 cases) and without
family history of hepatitis B group (60 cases). According to the lower limit of HBV DNA detection, patients
with HBV infection related HCC were divided into HBV DNA higher than the lower limit group (HBV
DNA = 10° IU/ml, 64 cases) and HBV DNA lower than the lower limit group (HBV DNA < 10° IU/ml,
78 cases); and according to the viral load of HBV DNA, patients in HBV DNA higher than the lower limit
group were divided into high viral load group (HBV DNA = 10* IU/ml, 30 cases) and low viral load group
(10° IU/ml < HBV DNA < 10 IU /ml, 34 cases). The STAT4 rs7574865 gene polymorphism was detected
by Tag Man MGB real-time PCR. The distribution of STAT4 rs7574865 genotypes in different groups were
compared. Results The STAT4 rs7574865 G allele frequency of patients in HBV infection related HCC
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group was significantly higher than that in healthy controls (y* = 28.831, P << 0.001). The STAT4 rs7574865
G allele frequency of patients with family history of hepatitis B was significantly higher than that without
family history of hepatitis B (° = 17.458, P << 0.001). The STAT4 157574865 G allele frequency of patients
in HBV DNA higher than the lower limit group was significantly higher than that in HBV DNA lower than
the lower limit group (> = 10.178, P = 0.001). The STAT4 rs7574865 G allele frequency of patients in high
viral load group was significantly higher than that in low viral load group (y* = 16.875, P < 0.001). Among
HBV-infection related HCC patients, the AFP levels of GG, GT and TT genotypes of STAT4 rs7574865
were significantly different (F = 6.128, P = 0.003). The AFP levels of patients with GG genotype were
significantly higher than those with TT genotype (¢ = 8.341, P = 0.002). Conclusions STAT4 rs7574865 may
be a susceptibility and familial gene for HBV infection related HCC. The STAT4 rs7574865 G allele may
be involved in HBV DNA replication and is associated with high viral load. The STAT4 rs7574865 gene

polymorphism may affect serum AFP levels in patients with HBV infection related HCC.
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JIF 9% B AR 22 BTARE A B B B R HC Y e
SERRERBRZINZE. ZE2H. ZMBEMERY
1, 2RARNESHERFZILFEERRZER. 2013
tENature Genetics %2 R 4H KRB K UG 5% F
LS MG A T4 (signal transducer and activator of
transcription 4, STAT4) JNHCCigft 5 ke A,
B 5 (I 9% 2 /s STAT4 1575748653 K 2 754 5
NBEHCCHOR RS A7 AE R S, PiIfiMetad #r45)
2 7NSTAT4 1s7574865%: DK G55 o7 2k K] 1] ¥ 25 3 hn i
I ABEHCCHY £ UG s A TR T HBVIE
YeA KRHCC 5STAT4 rs75748653k K 22 75 1% 4 o6
PE, LIS T B STATHE K 5 1k (U HB VI Ge A
KMHCCHEAZ IR F I T 5 & th &K R B A Te
1 MRS REE
11 Areat % k2017 951 HE 20184 1 HFH
P N REBEHIZH) 142 5] HBV & B4AHC HCC &
TN FXT Gy 08 H R B A B fidk R Az 3 100 511
YRR . A Bk A R —HIX, % 1
B, WHRERER A E A AR
1.2 L WArfE HBV YL WibrdES IR (181 2 RUAT
RFIETEES (2015 B ) . HCC [z Wik (&
REFHETOAR RIS Wie g (2015 465D ) .
BE AT 4 2 48 HBV B AR (80
ok HBV brERHYELL K R 22045 1 A\ HBV #5
EWIBHTE,  FFHERR 4 i L A o ) R AR 51
HBV &4 'y Big Nk HBV YL 55 HCC &
B NBEHT B RS TR YT« EERIT . B

BT KA TIRTT, HEBR RS VE AT 28 SR B 1
JF 58 &I AT R E B S MR e LA
RGCEI B
1.3 otz ik RSB H LM R KRS, & HCC
BB N GBI R O S R TG TR R R R
41; RIE HBV DNA Kl FPR (10° TU/mD , 4 &
# 4>y HBV DNA & T3 FRZH (HBV DNA =
10° IU/ml) A1 HBV DNA {i% T # il '~ fR 41 (HBV
DNA < 10°TU/mD , R #fi HBV DNA # &, ¥
HBV DNA /& T4 N R4 8 # 2 A s i sk =4
(HBVDNA = 10'IU/mD) AYEEEREELL (10 TUml <
HBV DNA < 10* TU/mD) .
1.4 AR EZ AW 4847 BB S 25 HR A &5 ik i
BEAT AR B, SR 4 B s AR A Bkl
ALT. AST, ELISA A5 HBV I3 2% 45 £ 4,
FQ-PCR ki Jll HBV DNA # &, & 9% 6 3% & il
AFP /KF, HANEEATIEEE A . CT & MRI 45
MAZ AR . B 2 ml 41L& T EDTA Fisted,
A, T -80 C kA PRAF, $2HU 4 il DNA #t 4T
STAT4 rs7574865 Ao 3[R fr) A6
1.5 A2 5K5 DNA $2HORF &0 B Ak B H:
AR GFE) BIRAT, STAT4 7B 7 £ E 18 4%
AR FED) BRAF], &ENELSITIE
T BRI EST 28 E BRA F], PCR M H X
W H % E ABL A .
1.6 XA % & M40 K H TagMan MGB 5 fif
% % & & PCR # K & Il STAT4 17574865
NS5 5l WMEHBZITHEAEDHEAR
(B M) ARAFES K IER\ 5% 75
5~ AGAAGAAAGAAAAAAAATCCCCT-3’; = ] 3
YFEH): 5-GGAAAATTACATGAGTGTGTATGC-3%
FAM £ & ( iR 91 G % i & W) 75 %
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5-ATAACCACTATTcACATTTTGGTCACCAAC-3’
HEX # & C i BT 2 & WO F 4.
5-TAACcAcTATTaACATTTTGGTCACCAACTT-3",
PCR & iZ&Af: 95 °C. 10 min #iA8E, 95 °C. 15s
APk, 61 °C. 60s. 40 NMEIR, Bk, T,

1.7 %ot 43 F] SPSS 17.0 #AF AT GE 1T 50 #T -
X I 58 % G0 2k IR 2 % S A TR gy AT A AT
Hardy-Weinberg “F i 56 . 1E A543 A7 013 Tk DA
xE s RN, J7 2255 B R 4EL 1) LU AR R ST RE A ¢
Krots 2 IR ELBCR 7 Z 8T, N R LR SR
F LSD-¢ #6456 R BIAREFR, KA 7 K5
FE DR 55 4 WAk 2 48 s R] 1) 9% 52K H Logistic [7] 14
AT, PLP <005 AZERAGIE L.

2 R

2.1 —RFA FEYIN 142 5] HBV LA % HCC &
FF1 100 g e HRE, PRZEL RS R S RS 2
TGt %E L (F =1.430, P=0232; t=10.890,
P=0.184) . HBV &JL4HK HCC &, HoH
JHF 498 SRk SE AT 0 TR I 98 SR 52 BB 3 i v il 5 4
WERTLET 2B (F=0047, P=0.828; t=
1.291, P=0.093) . HBV DNA & T4 Wl T FR2H 0
HBV DNA & T PR 28 ) 5wk 2 7
TG %3 (F =0437, P=0509; ¢=1.143,
P=0.081) . B EREdMMEREREAEE

5 S4ER Z R G F R X (F =0.166, P=
0.683; t=0.571, P=0.632) . W& 1.

2.2 STAT4 157574865 JL B & 4 A £ Il J¥ STAT4
157574865 TT. GT. GG 3 PR M, 1AL 1
o596 Y2 7 AHIE LR DR B 43 41 74 Hardy-Weinberg £
1%, BABAEAREME (F=0023, P=0878) .
HBV #f 5¢ HCC 41 1 g fE X 1t 4 STAT4 rs7574865
HEMH A EREHT¥E L (F=17.001, P <
0.001) , HBV #5¢ HCC 4 G 25 for 3L R 45 1fy  &
EL T RN IR () =28.831, P < 0.001) . &
CTURT R F e AT & BT %% 5K i s 41 STAT4
rs7574865 J: P B 4y Ai 2 R B Gt ¥ B X (F =
5419, P=10.020) , 5 ZRF % KMk B4 G 240
HEREHELRELTLECHUTRERSH F =
17.458, P < 0.001) . HBV DNA & T ¥ il ~ &
44 A1 HBV DNA X T- A ] T FR 41 STAT4 1s7574865
RS ZERH BRI EE N (F =6558, P=
0.010) , HBV DNA & Tkl F R 40 G & o7 % [l
W L% £ T HBV DNA K TAaI FIRAL (F =
10.178, P=0.001) . mHEFHEHSKHAEETHE
“H STAT4 rs7574865 K B A 47 22 A Bl # &
X (F=5412, P=0.020) , @EiiiaEA G &hkt
g g 22 TIOR S HEL (F=16875, P <
0.001) . .3 2.

x 1 RABE-MRERELE

417 %% WA (F/%, #]) Fi#r (xxs, %)
HBVAg A HCC4L 142 80/62 46+9
ARG AT K Rk L a4n
H AR K Rk a 82 56/26 45+6
PR S e e 3 & 60 42/18 47+6
sit =i 2 =0.047 t=1291
PiE 0.828 0.093
AR4EHBV DNAA I T R 441
HBV DNA & F #9748 64 38/26 39+7
PR EREA 30 20/10 38+7
1R ERFA 34 21/13 39+7
s%it21h 2 =0.166 t=0.571
Pt 0.683 0.632
HBV DNA/& T4 F k48 78 42/36 41+6
it E{8 X =0437 1=1.143
Pia 0.509 0.081
i Bext RR 40 100 64/36 45+8
gt E{h 2 =1.430 £=0.890
PfA 0.232 0.184

e - oMU
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F2 BEBEERBNMELE
ARA (#]) EREE RT3
205) 4%
TT GT + GG T G
HBVA8 %HCCLL 142 42 34+66 118 166
ARYE LRT K Rk 2540
A UARB K Rk ta 82 18 15+49 51 113
PR P E e T & 60 24 19+17 67 53
P! 5.419 17.458
Plg 0.020 < 0.001
AREHBY DNA T 448
HBV DNA & T4 T[R4 64 12 16+ 36 40 88
BmaEREa 30 2 4+24 8 52
AR EH A 34 10 12+12 32 36
a1 5.412 16.875
P& 0.020 < 0.001
HBV DNA/KF#) F FR 4 78 30 18+30 78 78
Par! 6.558 10.178
PlH 0.010 0.001
i st 8 20 100 56 18+26 130 70
pai! 17.001 28.831
Pl < 0.001 < 0.001
b TR W) £ b €
2.3 HBV #8% HCC %4 R F) STAT4 157574865 A B A Fhatfid 2 K45 7] S5 40 Mo R T Re e 2 4R 455,

AFP pbix HBV #5¢ HCC #3#4, STAT4 157574865
GG F:[X 7 535 AFP 2l 253.12 + 133.63) ng/ml, GT
B[R B AFP N (200.99 + 121.53) ng/ml, TT
R AFP N (167.22 + 121.23) ng/ml, # 5
Yt E X (F=6.128, P=0.003) , H GG
[RIA 88 AFP /K2 w1 TT B E (1= 8341,
P=0.002) , GG K5 GT H K& & AFP K
FERLEG I FEN (1=1236, P=0.132) . GT
FFM G TT KA AFP K FZE R LS 15 m L
(+=0.496, P=0.485) .
3 e

BT MREZ &M (single nucleotide
polymorphism, SNP) = ZHE7EFE KA /K i
MEE A 55 EIIDNAF I L&, £ AKA
BAER R L —F, SErACMmEENERN
90%LA . SNPYE NREERFAF 2177, Fi&
500~ 1000 FE XS e A7 AE 1A, Al Tk s T
%3005 A= E £, SNPA[ LM IE K (iEsR . £
ik, BRSO 5 ) 2= U AR S it
PRITSTAT4A 1575748653 K £ A1 SHB VIR YL A %
HCCHIK R, FHRHBVIEGAHICHCCH) S KL

STAT & — 47 5DNAZ S HIEA, A404

=y

T T8 B0 S STAT . STATA4w AL SN T2 5
Z AN {5 5 7 Tk 2, WIFN-o/BFIIL-127]
i 1 STATA(5 5 % 5 J IR AN HELH e CD4" T1a Thlff 4
b, IR Th P A2 22 3R IR P IFEN- ), 3
FEAE T R B A b R A B AR . STAT4RE N £ 4
PEAT HI S TFN-y & PEY T, AT B S A ML AR B 35 A1
PR E PR . AW AL R BN, HBVIEGLAH K
HCC#ISTAT4 rs7574865 GE5Av 3 R i {8 e xof
M8 NBE, STAT4 rs75748653 K £ A PEF HMHBV
SR AH S PEHCCI B9 AU, 1X 5 Li% Fl Jiang 55 1)
Wi iMetazy B 4616 — 2, w7 RS K R [ N STAT4
FETAK/STATAE 5 i i v 55 B2 1) 3 S WG IR 1, 7
PP 35 s . (i 10F i g 41 B = 28 A % O Tl
FA B ARG K, % & 5 R WISTAT4
rs7574865 2 A E v BE 5 B A BFHBV 2 JL AH ¢
HCC % BT B MM, SAM RS RA—E,
XATRE GREAR SIIX Z 7Gx, Tik—HHiT.
AWFFRIE L, STAT4 rs75748653E K] 22 245 1 1] 521
B MIEAFP/KE, HAlgeR&HBVEGLAH RHCC &
FIRPEHBVIE LA KHCCI) 5 R K . i 9 AT
WA SN, B AR R Rk R B HCCE H &
K BENEE A, BROBIAFRAHRHCCHI RS
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