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[HZE] BH R348 HBYV &£ 4 PD-1 4 CTLA43 UTR AR $ ARSI H . AAHFZ NG IEIAA, F
sk BB T BAFR ik, PCR-RFLP # K4l 1% 0 HBV & 3 & 433 41, 4 B xF B % 208 41, PD-1 rs10204525 #=
CTLA-4 rs3087243 ¢4 A A B 5 A%, £ A x* ¥l o dr HBV R 5 A BAW AR A RAE S LRME LR
MO REIER EEBREERLEMEEZ, R PD1rs10204525:5 GG £ B A A, 124 HBV B Eaw AA AR A
MR R EH FAEEMEA(P=0.019, OR=2.231, 95%CI=1.127~4.418) A ¥ A AR AN I & T ETRBA(P=
0.033, OR=1.334, 95%CI=1.024~1.739), CTLA-4 rs3087243.:5 AA AR A Ak, 1% HBV & w8 GC AR A
WEEEH T ETBE(P=0.016, OR=2.196, 95%CI=1.145~4.214) , G ¥ LA AMFH I & T ET B A (P=
0.040, OR=1.320, 95%CI=1.012~1.723), PD-1 #o CTLA-4 4 A WA X /5, & HBV Bt A fE BT B4 ¥ 1) £
F . E5ABREERE SN BHLZAALTFEL., B8 PD-1rs10204525 69 AA LB A fe A S50 B TH L3R
HBV & 69 e B % ,CTLA-4 rs3087243 09 GG A B A F= G F A RN TH AR MK HBV &0 Ak RE, REARA
T g HBV B 6 5B %, CTLA-4 rs3087243 ¢4 GG AR A A G EF A B Tl HCC &£,
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The role of PD-1 and CTLA-4 3'UTR gene interaction in HBV infection
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[Abstract] Objective To investigate the genetic polymorphisms of PD-1 and CTLA-4 3' UTR in chronic HBV
infection and the interaction between the two. Methods Through the case-control study method, PCR-RFLP technology
was used to detect 433 chronic HBV infections and 208 healthy controls. The genotype distribution frequency of PD-1
rs10204525 and CTLA-4 rs3087243 was used to analyze the HBV infection group and health by x* test. The relationship
between genotype {requency, allele frequency, gene interaction, and disease severity in the control group. Results PD-1
rs10204525 : compared with the GG genotype, the frequency of the AA genotype in the chronic HBV infection group was
significantly higher than that in the healthy control group (P=0. 019, OR=2. 231, 95%CI=1.127-4. 418), A allele The
gene frequency was significantly higher than that of the healthy control group (P=0. 033, OR=1. 334, 95%CI=1. 024-
1.739). CTLA-4 rs3087243 . compared with the AA genotype, the frequency of the GG genotype in the chronic HBV
infection group was significantly higher than that in the healthy control group (P=0.016, OR=2.196, 95%CI=1. 145-
4.214), and the G allele frequency It was significantly higher than the healthy control group (P=0.040, OR=1. 320,
95%CI=1.012-1.723). After the genotype interaction of PD-1 and CTLA-4, the differences between the HBV infection

group and the healthy control group, the severity of the disease, and the relationship with liver cancer were statistically

HE2TH - BEAKAFEL(81600474) ;B & 4 & KA 5 A 4 (2018]M7034,2017]JQ8014)

BIEEE . F & ,E-mail:luler2008@163. com

BIAA KB, FRE . B EH.F.PD1 4 CTLA4 3'UTR AR X E4 A £ HBV & P ey 4EA[]]. @3 E 5,2022,34(9):1306-1311.
DOI:10. 3969/j. issn. 1672-3511. 2022. 09. 011



WEREF 2022 F 9 A % 34 %% 98 Med ] West China,September 2022, Vol. 34,No. 9 « 1307 -

significant. Conclusion The AA genotype and A allele of PD-1 rs10204525 may be risk factors for chronic HBV infec-
tion, and the GG genotype and G allele of CTLA-4 rs3087243 may be risk factors for chronic HBV infection. Combined

genotype can increase the risk factors of chronic HBV infection. The GG genotype and G allele of CTLA-4 rs3087243

may be related to HCC infection.
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1, Cytotoxic T lymphocyte-associated antigen-4

2 VBT %8 9% B (Hepatitis B virus, HBV) 4L 2
AR N E A T AN S Z —, J§ WHO
it et R AA 20 NG IEG L HBV i H o i i
2. 96 {Z 218 HBV J& YL F4E IR KA 82 T A
FEF HBV Y R HAR G A . HBV B ALK S
TR R T 40 M O 9% X A0 e %) B0 VE FH X P AR i
B . AR R 5 R R Y S A DGy LA
FR SR 30 ) P o — R P MR AN M BT T2 43 11 (pro-
grammed cell death-1, PD-1) .40 2 M T k2 40 Hig
A& PL -4 (cytotoxic T lymphocyte associated anti-
gen-4, CTLA-) [T 40fifg G i Bk 8 19 BKh & 1 o 13
(T cell immunoglobulin and mucin domain 3, TIM-3)
H T AE 0 P R e vh R 5 I AR A A2 G ET
miRNA J& k% 8 20 % g5 M4 7, nl LU
XS mRNA Y G0 8 42 4 T 52 e A= P 1 i AR K
KB AR T B Y & A 5 . miIRNA 55 mR-
NA 4+F 3'9E#i% X (3 untranslated region, 3'UTR)
B S 45 A B3 mRNA K FE [ Rk 86
B, miRNA 5§83 [N mRNA #1945 & 8% R K BT
mRNA #5750 LA K 53+ N 4548 . T miRNA # 5L
SNP BE % 55 mRNA ] 32 DX 3l 25 14 19 i A% o 1 57
g miRNA H45 2 (i 5 ok 32 0 JEUAT 1 B0 265 45 i 4 B
M miRNA ) 25 £ &4 38 L Y 6360 Ik,
miRNA # J¥ %1 SNP ] D)3l o 5% i miRNA 5 #
mRNA 3'UTR W45 & .2 55 F e iy ¥, A0
RO SE T PD1 3" UTR By rs10204525 fi i il
CTLA-4 3'UTR #Y rs3087243 i s £ HBV B rf 43
W EFEEAE ST Bk, FRATT 3 2 ) 6 AR E O B
8P HBV J& %% PD-1 fil CTLA-4 3'UTR By %K
ZAME AT DL R Z ) 52 HAE .

1 #REFE

L1 —MeBeRk W7 22 52 08 R 2= 5 — B B2 B
2011 4F 8 1 ~2013 4¢ 6 18 ¥ HBV g% 433 ],
Hoh 55 328 i, 4 105 {9, 7 H 4 #% (39. 33 £ 13. 20)
& AR T2 W ARG 2019 4 i Ae B2 2 e A Yy
T 5 AT AR R A e IR R O S RS B T R
JIF RS Wrbr o 5 HEBR & 6 e ISR (AL T
L I i IS R E 7o Y N 2TE R 9 3N [ 9

RS PERE & . A B e P 48 Wilson's ) L 7] 5 =
AR B B2 05 CELFE M PR » 3R A5 f0 5 B B 258 5 i . R
AR R RE TCHE) A Bl ™ B A0 I R G IR R 58 LA
LB DI RE T MAE I AN 18 X B & . 433 fi) HBV
SRR I PR 43 Y Ry 47 451 JCRE AR 4 2 # (Asympto-
matic carriers, ASC), 154 {48 4 T %#¢ (Chronic hepa-
titis, CH) , 130 5] T ## 4k (Liver cirrhosis, LC) 1 102
5] BT 95 ( Hepatocellular carcinoma, HCC) , f %} &
208 i, g e R B 7 A Bl 4 4 A R DY M X I
25 0 Z5 10 At B TR 0 DR £ ARG L b 55 151 4]
157 s AERE (38, 17114, 22) % . BRALEAE I 5
PRI B Y 22 S ¥ T e it 27 i L(P>0. 05) . T A F 5%
X G A TR B A E E S0,

1.2 DNA M A28 g Ra @i 2 mL, ]
EDTA $T 8 J5 . — 20°C ¥ VR 0/ A7 15 42 O 38 55 I 20
DNA, KM M 5 R 20 DNA $2 B0 & 32 Bt
2l DNA,

1.3 JERBET SRR BREZSERS
fitf 55 )2 v, (PCR-RFLP) $ A ik 47 56 R &L 4 #7500, 5]
NG Ny S U

%1 PD-171 CTLA4 ERZEMERMNSI ¥ F 5 . AWTEE.PCR =4
KE
Table 1 Primer sequences, endonucleases, PCR product lengths used for

PD-1 and CTLA-4 gene polymorphisms

HE A 514 N 1 PR

PD-1 E ¥ 5-CCTCACACCACTC A: 301bp
GGGAGA-3 Nl TII

rs10204525 T i : 5'-AGTGGGGGTGCA G: 137bp +164bp
GTGTGT-3

CTLA-4 F ¥ 5'-ATAATGCTTCAT A: 178 bp
GAGTCAGCTT-3 Macll

rs3087243  F i : 5-GAGGTGAAGAAC G: 107bp +71bp

CTGTGTTAAA -3

1.4 Giit2#i3Fr R SPSS 16. 0 #4347 58 i1 2%
. FE R AL R A Hardy-Weinberg 3 17 £ 46 .
HBV gy 21 55 fdt Bfe X AR 4 (1% 56 PR 7804051 0% | 45 Ao 3k A
P PRI (4 A8 B L e e R P O R L
X' K u AT, P<0.05 WERHGI$E X,

2 H#HR

2.1  PD-1 Ml CTLA-4 {3 R 700 i1 25 {37 3 [ 45 %
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PD-1 rs10204525 A/G #1 CTLA-4 rs3087243 A/G 3
K7 7 HBV Jgk e 20 F e B X B840 1 19 43 A 4% &
Hardy-Weinberg 1% 1& ¥ 7 € £, WL £ 2, PD-1
rs10204525 . CTLA-4 rs3087243 f£ HBV Jgk 4L 24 il fk
X RO P 22 R YA it B X, PDI
rs10204525.: 5 GG JEH BIA L, 18 1 HBV BRYL 411
AN KL DR A5 AR W s T {d e X B4 (P =0. 019, OR
=2.231, 95% CI=1.127~4.418), A Z& (v 3£ K Jii %
S 5 T dt e T BB 41 (P =0. 033, OR=1.334, 95%
CI=1.024~1.739), CTLA-4 rs3087243;5 AA %
A L. 18 0 HBV YL B GG 3k K RS R 0H 4
P X 4L (P =0.016, OR=2.196, 95% CI—=
1. 145~4. 214) , G S5y e PRSI 23R B o s ik B o) JIE 401
(P=0.040, OR=1.320, 95% CI=1.012~1.723),
W 3.

K2 HWEEHKRK

Table 2 Hardy-Weinberg equilibrium
e A6 0 151 4 BB K p

PD-1 rs10204525 AA AG GG AA AG GG
HBV &y 4l 252 162 19 256 154 23 1.227 0.268
X B2 107 83 18 106 85 17 0.111 0.739
CTLA-4 rs3087243 GG GA AA GG GA AA
HBV & 4 256 156 21 258 153 22 0.199 0.656
Xf B 20 111 77 20 108 84 16 1.480 0.224

2.2 PD-1f CTLA-4 By EHRIZHAEN LD HBV
5 & OB PD-1 rs10204525 ( AA) CTLA-4
rs3087243(GGYYE NS M . [H PD-1 rs10204525(GG) |
CTLA-4 rs3087243(AA) FE R I K >, &% 43 3k — &
D ULIER S IR b . R A R B E HBV e
HAERRE T A b B 22 R A3 L W3R 4.5,
5PD-1rs10204525(GG)CTLA-4rs3087243(GA +
AAYH A FEHF A YA . PD-1rs10204525 CAA)

£3 PD1FICILA4 WERBMEMERSH[n.n(X1072)]
Table 3 Genotype and allele frequencies of PD-1 and CTLA4 polymor-

phisms

EgE| H?Xz‘%‘ffﬂ (?j{;é%) p OR (95% CD
PD-1 rs10204525

HER R

AA 252(58.2)  107(51.4 1 1

AG 162(37.4)  83(39.9) 0.290 1.207(0.852~1.709)

GG 19(4. 4) 18(8.7)  0.019 2.231(1.127~4.418)
SEvE-]

A 666(76.4)  297(71.4) 1 1

G 200(23.6)  119(28.6) 0.033 1.334(1.024~1.739)
CTLA-4 rs3087243

SR R

GG 256(59.1)  111(53.4) 1 1

GA 156(36.1)  77(37.0) 0.471 1.138(0.800~1.619)

AA 21(4.8) 20(9.6)  0.016 2.196(1. 145~4.214)
AL EEA

G 668(77.1)  299(71.9) 1 1

A 198(22.9)  117(28.1) 0.040 1.320(1.012~1.723)

CTLA-4 rs3087243(GG) 4 4 F X 1 41 76 18 1k HBV
TR 2] (1) 43 A W3 v T {d R X B ZH (P =0. 009, OR=
5.298, 95%CI=1.338~20.983), 5 PD-1 rs10204525
CAA) J: PR B 2 F 19 2% s e B P T 2. 231 4% A1
. CTLA4 rs3087243 (GG) BE K Rl W T+ TR T
PD-1 rs10204525 LAk F W O kW fak. 5 PD-1
rs10204525(AG+GG) CTLA-4 rs3087243 (AA) 414
e A 41 A L, PD-1 rs10204525 ( AA) CTLA-4
rs3087243(GG) 41 £ 3 K A 41 7612 1k HBV R YL 4111y
A3 A7 A5 R T B X IR 4H (P =0. 002, OR=4.995,
95% CI = 1.684 ~ 14.820), 5 CTLA-4 rs3087243
(GG) B PR U 1 i fe B P T 2. 196 A AR LE
PD-1 rs10204525 CAA) JE A A 8 F F+ & T 3 F
CTLA-4 rs3087243 Ll |19 21 % 9 fG K6 o

R4 BESTECITLAADRERBSHENESERRIH
Table 4 Combined genotype analysis after combining rare genotypes with CTLA-4

i [{ HBV &Yl (n=433)

R4 (n=208) P OR(95% CD

PD-1 rs10204525 CTLA-4 rs3087243

AA GG 193(44. 6)
GA+AA 59(13.6)

AG GG 47(10.9)
GA+AA 115(26. 5)

GG GG 16(3.7)
GA+AA 3€0.7)

85(40.9) 1 1

22(10.5) 0.554 0.847(0.487~1.471)
15(7.2) 0.319 0.725(0.384~1.367)
68(32.7) 0.142 1.343(0.906~1.990)
11¢5.3) 0.278 1.561(0.695~3.505)
7(3.4) 0. 009 5.298(1.338~20.983)

2.3 PD-1 Fil CTLA-4 3 K A A0 45 7 3 N 5 5 0% ™
EREMRR K HBV BY i m e maE o
TCREARHEHT 2 A8 AT 48 AT RE AL FO IR 4H . & B PD-1

rs10204525 £ #H 0] 22 % L & i 22 2 X, CTLAA4
rs308724FHAIMEMN AL HB ERAFITFE
X (P<<0.05), WFE6 ,#t— 25410 4 & B, PD-1
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x5 BEFEPDIORNERBSHRNASEERSHR

Table 5 Combined genotype analysis after combining rare genotypes with PD-1

i H HBV &Y 4 (n=433) XA (n=208) P OR (95% CD
PD-1 rs10204525 CTLA-4 rs3087243
AA GG 193(44.6) 85(40.9) 1 1

GA 43(9.9) 13(6.2) 0.270 0.686(0.351~1.343)
AA 16(3.7) 9(4.3) 0.574 1.277(0.543~3.005)

AG+GG GG 63(14.8) 26(13.9) 0. 808 0.937(0.555~1.581)
GA 113(25.9) 64(27.9) 0.216 1. 286(0.863~1.916)
AA 5(1. 1D 11(6.7) 0.002 4.995(1. 684~14.820)

rs10204525 &4 0 2 R LG 2= E L (P>0.05), i
£ CTLA-4 rs308724 dAh, 5 GA FEFAIAH [k, ASC
HE) GG KB R AL T HCC 41 (P=0.026, OR=
0.411, 95%CI=0.154~0.508) , ASC 411y G & o J&
R A T HCC 2H(P=0. 018, OR=0. 483, 95%CI
—=0.263~0.888); 5 GA FEEEAH It ,CH 41 GG ¥
PR 780 451 2 4ik F HCC 41 (P<<0. 001, OR=0.279, 95%
CI=0.172~0.568), G 4 fif £ [ i % T HCC 4
(P<<0.001, OR=0. 442, 95%CI=0.277~0.704); 5
GA FEHF B, LC 4 1) GG 3 R AL A+ HCC
4 (P<<0. 001, OR=0. 336, 95%CI=0.182~0.620),
G 45 B B R A T HCC 240 (P =0.012, OR =
0.541, 95% CI = 0.332 ~ 0.879), # /" CTLA-4
rs3087243 () GG JLH B F G S5 K& K Al g 5 HCC
TR

2.4 PD-1 M CTLA-4 20 & JE 5 5 98 95 /™ 1 P2 )
IEFR DL HBV G A PD-1 rs10204525(AA)
CTLA-4 rs3087243 (GG) fE h & M, PD-1
rs10204525(GG) .CTLA-4 rs3087243 (AA) 3 [H I K
A NG D DR RGO 4 BT, R A A S TR R
AP 2R A G L (P<0.05), W& 7,
— B A4 R . 5 PD-1 rs10204525 (AA) CTLA-
4 rs3087243 (GA + AA) 41 & 5L [H B 2 A kb, PD-1
rs10204525(AA) CTLA-4 rs3087243 (GG) 4 4 3 A
RIZHAE ASC 41 CH 21 (1% 434 45 2% 43 B T HCC 4
(P=0.013, OR=0.233, 95% CI=0.070~0.779 F1
P=0.001, OR=0.197, 95%CI=0.071~0.543); 5
PD-1 rs10204525 (AG + GG) CTLA-4 rs3087243 (GA +
AN YA FERFIZH A L . PD-1 rs10204525(AA)CTLA-4

F6 PD1MCTLAA MERBNEMNBEFASKFTEERENXR
Table 6 Genotype and allele frequencies of PD-1 and CTLA-4 polymor-
phisms in hepatitis B virus infected patients with different clini-

cal diagnoses

JAER I H BN MR S

MH (n=47) (n=154) (n=130) (n=102) P
PD-1 rs10204525
H R Y
AA 30(63. 8) 92(59.7) 75(57.7) 55(53.9) 1
AG 14(29. 8) 55(35.7) 53(40.8) 40(39.2) 0.615
GG 3(6.4) 7(4.5) 2(1.5) 7(6.9) 0.235
R e
A 74(78.7) 239(77.6) 203(78.1) 150(73.5) 1
G 20(21.3) 69(22.4) 57(21.9) 54(26.5) 0.622
CTLA-4 rs3087243
H [ Y
GG 27(57.4) 78(50.6) 73(56.2) 78(76.5) 1
GA 16(34.0) 68(44.2) 53(40.8) 19(18.6) <<0.001
AA 4(8.5) 8(5.2) 4(3. 1D 5(4.9) 0.470
S H H
G 70(74.5) 224(72.7) 199(76.5) 175(85.8) 1
A 24(25.5) 84(27.3) 61(23.5) 29(14.2) 0.006

rs3087243(GGYH & IR B AE CH 41 B 7 A 45 R AIK
F HCC 41 (P=0.045, OR=0.515, 95%CI=0. 268~
0.990); 5 PD-1 rs10204525 (AG + GG) CTLA-4
rs3087243 (GG & FE R B4 4 H , PD-1 rs10204525
(AA) CTLA-4 rs3087243 (GG) 4H & A #4175 1L.C
2H B 4y A 4 2% 5 F HCC 41 (P =0. 007, OR=2. 847,
95% CI=1.314~6.165); 5 PD-1 rs10204525 (AA)
CTLA-4 rs3087243(GA + AA) #H & 5 %I 26 4H [ .
PD-1 rs10204525(AA) CTLA-4 rs3087243(GG) 44
SN AV AE CH 200950 A A8 T LC 4 (P=0. 029,
OR=0. 452, 95%CI=0.219~0.932),

*F7 PD- 1M CTLA4 AEEFABSKEFEEEERENXR

Table 7 Combined analysis of PD-1 and CTLA-4 polymorphisms in hepatitis B virus infected patients with different clinical diagnoses

T H TR (n=4D BT (n=154)  JFEE{L (n=130) HFHE (n=102) P
PD-1 rs10204525 CTLA-4 rs3087243
AA GG 21(44. 1) 61(39.6) 61(46.9) 50(49.0) 1
GA+AA 9(19. D 31(20. D 14(10.8) 5(4.9) 0.004
AG+GG GG 6(12.8) 17(11.0) 12(9.2) 28(27.5) 0.038
GA+AA 11(23. 4 45(29.3) 43(33. 1D 19(18.6) 0.189
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2.5 PD-1 Ml CTLA-4 20 & 3 X A 5 19 19 56 &

DL HCC 5y AL % PD-1 rs10204525(AG+GG)CT-
LA-4 rs3087243 (GG fE R Z M, ] PD-1 rs10204525
(GG) .CTLA-4 rs3087243 (AA) 3 A B K /b, x4 —
FHD UL R A a0 M. R B A 3 TR R A R 4
AR AL Y 22 5 A Gi it # 3 L(P<<0. 05) , WL 3
8., 5 PD-1 rs10204525 (AG+ GG) CTLA-4 rs3087243
(GA+AA) . PD-1 rs10204525 (AA) CTLA-4 rs3087243

(GG) \PD-1 1510204525 (AA) CTLA-4 rs3087243 (GA+
AAHAE TR AIHA H, PD-1 1510204525 (AG+GG)
CTLA-4 rs3087243(GG) 445 & K A 41 7 A I 92 41 1
G A AR T IR 4 (43 51 2 P<<0. 001, OR=0. 240,
95%CI=0.119~0. 482; P=0. 006, OR=0.437, 95%
CI=0.242~0.790; P<C0.001, OR=0.116, 95%CI=
0.041~0. 328),

£8 PD-171CILA-4 AEERBEFENXR
Table 8 Combined analysis of PD-1 and CTLA-4 polymorphisms in patients with or without HCC

it e (n=331) s (n=102) p OR (95% CD
PD-1 rs10204525 CTLA-4 rs3087243
AGH+GG GG 35(10. 6) 28(27.5) 1 1
GA+AA 99(29.9) 19(18. 6) << 0.001 0.240(0.119~0. 482)
AA GG 143(43.2) 50(49.0) 0. 006 0.437(0.242~0.790)
GA+AA 54(16. 3) 5(4.9) < 0.001 0.116¢0.041~0. 328)
3 itig HBV &g /e . & B CTLA-4 rs3087243 i GG

PD-1 J& — 4 il 14 40 952 32 4 L J| T Sy Bk 4R 1
GG s T2 BEAE IS AL B Ik B A K B AR S 45 AN i R B A
A F A, — B 5219 B A B & PD-L1 (B7-
HD # PD-L2(B7-DC) # #% ,PD-1 7] LU T 4 T 4fi ffg 1%
B RIS Pk A M oL 5 T ML T . PD-
1SR T AR 2937, 3.1 5 MAM R 7RI 4 S
AR, 1E A MR e R T A G L PDAL AT E
) TR A TC A 5 DR PR IR 22 85 1k (SNP) A8 S fff 5 2 L
e T I b W AL R AR5 T AT 1Y rs10204525 £
SN LSS E . LN AL TE R DY M
PD-1 WF5E AR BB A o 38 W & BRI 22 5 | e 1 P e % 1)
WAEYWE AT e A FH T PD-1-PD-L 3 5% 1 55 4 8k e %
BE I8 R S A YR S L Rk, XF PDA1 A
ZAMAENEE HBV By b () 3 58 B2 W7 i A AT
PP, 7 T3 3'UTR #9 SNP ] i 1t 5 miRNA 45
SPESEA HET A mRNA MI&E M EE, OA W
8 & B PD-1 3E g % X9 35 [N 22 25 M ] D3 2o o A8 Ak
JE i B A2 4 e (PBMC) (1) 40 it PR 7 7= A= F PD-1 3%
K5 HBV &Y i 18 Pk AR o ARHE g
AR LI, PD-1 rs10204525 i) AA LB 1 A 45
A7 B PR AT B 202 v HBV B 1 15 J R 2,

CTLA-4 #H[F PD-1 RH —F BT 2 556
K F(2933~q37) & 4 AN EF M3 M. H
AT EL & AT T AN 56 R 2 25 Pk 7 4, X 88 SNPs 1] fig 5
M) CTLA-4 9 R 35 i DL R 45/ fr o . (B A X
CTLA-43E 415 X 11 JE (K 22 25 1 09 IF 5 400 40 X 32 0
UL F — 26 7 B G M e AN SR R . AR
WHFFR ST T CTLA-4 2K 3'UTR Y SNP 22 7 1

SRR G S50 B A] g2 18 1k HBV 84y i fa B A
% . H CTLA- rs3087243 i GG FEH A G %5 {7 3
AR S HCC B A6 X 5 A se 45 5 — 8 .
PE—2H CTLA-4 fl PD-1 K gt A7 B & 2 b . 2 PR
I 5 DR 0 AT 8 48 v HBV Y 19 & [ I8 K L PD-1
rs10204525(AA) CTLA-4 rs3087243 (GG) 40 4 3 A
43 B3 58 T PD-1 rs10204525 CAA) 3 H 1 (OR M
2.231 ¥ % 5.298) Ffl CTLA-4 rs3087243(GG) FL K %I
(OR M\ 2. 196 4 Z 4. 995) 1y % g KUK

PD-1 f1 CTLA-4 YERAE R T 40 M 3 i — Fp & 28
(8) A1 S50 1 e SR8 A o A B g Y b R R L R
PRV TR F O 4E 55 25 S0 8 G pe it 2200 T Y R
IKIKOE 518 M HBV B () & A & % UIA OC . A F
XK PD-1 f1 CTLA-4 54 3'UTR 1y SNP %4 73 5
18P HBV 8 i & g WU AH 5 B 2 W) A7 75 3¢ B
YERT . ATfed ok s ma B 3" UTR 5 miRNAR %54 .
P50 PD-1 A1 CTLA-4 By 32 ik K -, 5 & 5 0 18
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