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Abstract

AIM: To investigate the relationship between
single nucleotide polymorphisms (SNPs) of the
T cell immunoglobulin musin-3 (Tim-3) gene
and outcome of hepatitis B virus (HBV) infection
in a Chinese Han population.

METHODS: Two tagSNPs of the Tim-3 gene
(rs11741184 and rs13170556) were genotyped

using the SNaPshot method in 996 patients with
chronic HBV infection group and 301 patients
with acute self-limiting HBV infection. The gen-
otypes, allele frequencies and haplotypes of the
two Tim-3 tagSNPs were compared between the
two groups of patients.

RESULTS: The frequencies of CC, CG and GG
genotypes at the rs11741184 locus were 84.39%
(254/301), 15.28% (46/301) and 0.33% (1/301) in
patients with acute self-limiting HBV infection,
and 86.04% (857/996), 13.65% (136/996) and 0.3%
(3/996) in patients with chronic HBV infection,
respectively. There were no statistical differenc-
es in the genotype frequencies at the rs11741184
locus between the two groups of patients (all
P > 0.05). The frequencies of AA, GA and GG
genotypes at the rs13170556 locus were 68.77%
(207/301), 28.57% (6/301) and 2.66% (8/301) in
patients with acute self-limiting HBV infection,
and 68.07% (678/996), 28.41% (283/996) and
3.51% (35/996) in patients with chronic HBV
infection, respectively. There were also no sta-
tistical differences in the genotype frequencies
at the rs13170556 locus between the two groups
of patients (all P > 0.05). Three haplotypes for
Tim-3 tagSNPs (C-A, C-G, G-A) were found in
the Chinese Han population, and their haplo-
type frequencies were similar between patients
with acute self-limiting HBV infection (75.08%,
16.94%, 7.97%) and those with chronic HBV
infection (75.08% vs 75.15%, 16.94% vs 17.72%,
7.97% vs 7.13%, all P > 0.05).

CONCLUSION: The two Tim-3 tagSNPs may
not be associated with outcome of HBV infection
in Chinese Han population.

Key Words: Tim-3 gene; Hepatitis B virus; Single
nucleotide polymorphism; Haplotype
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BAEG-3(Tim-3)ARAFE L HFR % 5k
(tagSNP)rs11741184C/G#=rs13170556A/GAx %, %
AWML CAM X mEHBV)R LG X A

Fik: KA SNaPshoti RA&m 9964 1% 4 T
AT K B B304 ZHHBV A E A PRk
£ & ETim-34& Hrs1174118442rs13170556
tagSNPAL 569 % A, It H L LB A foF 12
KR A IRER EARR AR

LR Tim-34 FtagSNP rs117411844% & %
HWACC. CG. GGEEZM AN X EH
B A 5 45 A A 84.39%(254/301).

15.28%(46/301). 0.33%(1/301), 212 TR
- K 289 oA 57 F 5 5 H86.04%(857/996)

13.65%(136/996) 0.3%(3/996), % 4a 4z &
%t 5 £ 5; Tim-3A HtagSNP rs13170556
EHAAA. GA. GGEEZR TR X &
F P AR F 5 H) H68.77%(207/301).

28.57%(86/301). 2.66%(8/301), 2%
TR XA EE P HIRE S A
68.07%(678/996). 28.41%(283/996).

3.51%(35/996), FLLIbE: Rt F £ 5. £k
Aoy Bw, b EIGEARE P A3 KA
(C-A. C-G. G-A), X3FFFARA £ P TA
FF 2857 A 75.08% 16.94%. 7.97%, 1%
LR R A9 3 A7515% 17.72% 7.13%,
3FPHARA 5 HBV R F 09 3503 3 ToAR X4,

i PERXAABEPTIMm-34 HtagSNP
rs11741184F2rs131705564% 5. % S T4 5
HBV & 4= 049 45 )3 7R BLAR % M.

KE2E: Tim-3%H; ZRFRRE, BRERESS
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AN RIS T WA Tbk E 40 M, 1 R S 1 2 08
TG Th1 4 fa =& i, I HL ] BUVE b ]
oy N IEThI AN M S N, AT BOHLAA ) 5928
WERLAE 7 1035 W97 2 WA Tim-33E R () R 1A
L VF 22 S B MR S M0 1) R AR s DA 2. TuZs )
WEFCRIANG 1 T 98 JH 583 A1 Jo i B A A% 41
Mo (UL SENK N A AIC DS Tk (.41 A ) Al AT Bk
W BN AT I b Tim-328 54 B 2 1w, 1 IKAIE SE
THBVEG ] FfTim-3 %%, #/RTim-31R
A REAEH B VI G (1 1k B2 b RIS R P 2L
Y. BEWREY], Tim-35 47752 N SNPs
ZAMAL S, HTC %S e ANRMTim-3/58) 71X
-574G>T M 4t [X 4259G>TZ A& PEAL 5 T8 5
BENG . AT BOE . R R X
TR S A O, Tim-33E K 2 &4
JE T HHBVIEGL 5% DA G, B A7 IR
1. 7ESNPIUWFFT B, Zhang2SE R T v
KR FCRAREI3 N 2. ARZESNP(tagSNP) [T
BB, AN TR0 4 2 RN, 56 8 T 2 7 1L
HL DR, FAT T TR I SIS HEHB VIR e br 4
K H SNaPshot#: A XS i i H1 1K) Tim-3 4 K tag SNP
rs11741184M1rs13170556/47 i BEAT T4, DAER
T Hitag SNPA 1 JE R R A LR R S HB VIS YL %
VA2 1] (P AH DA

1 MRS E

1.1 A W8E2009-01/2010-067F 22 B R K
55— B = B S B B s e i RS VR TR
HB VG i 2 W18 2 OB 41)30 1490, 5516641,
1354, 4EIS 14-60(CT- 4 E 44 .31) % ; [A]INf 3k
Mg M R 28 R85 () BEZH) 996451, 5569341,
230341, FEIR12-65(F-HI4E#44.86) % . HBVIE
Yol S I B e X HBsAg 1, HBsAb/HBe-
Ab/HBcAbHYE, ALTIE®, HBV DNAH P, HERR
BEAE AT CF R i e . 180 O R B
(112 W ) 75452005 18 M 2 I 98 B v6 4w (1)
S AR UEN . P R E R . . AT
RIREFEAHIV A I IEGe. DL EPILEER . Ty
TGt 7 2 5w (P>0.05).

1.2 Fik

1.2.1 A B ADNAFRI: REEIEHBVIE Y S5
S F BT HB VB GL ik 52 1] 55 40 & 1S mL,
{f HEDTA-Na2fi i, i Fil - 05 2 s
RI4IDNA, 2E40 3 W6 BETHRI0.8% B I H #E s
FLYKAS DN AR S A4l J5 F-80 “CIRA7 % H.
1.2.2 % A WA &0 BB 5] 3%+ Tim-34
[NtagSNPHIZEEE: LALDARYE K& SNPLE LI fHE

AR A 0

XEHREAN,
BERERFLE
TR K gm A B
PRLE RS
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PACE K-S0
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R B R E

Wi £ B8

ChaeZF #F % & L
3% B AFE P Tim-3
A R#-574T/G
2 AM G
T K A
KB & kA8 %,
4259G/T % A1
5 vk ek TAg O,
1ok %o K
Fo k RB X F K
HE. KA RF
KL A A
AP Tim-34 B B
ZHFRX-574T/G %
AhbErkeEinx,
#-1514T/C1% 5.
Lukek B K .
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WAl # & B
AMRERA S E
3 Ak 3E A SNP
2 B 3% K (SNaP-
shot) & K *+ Tim-3
A& B % A-tagSNP
k5 ANRS
HBV & % 453 84
% RBATHIR, A
A FibE.

(1 B, B g e A DR R SCBR R GE AR R
P Ftag SNPHKHE. tag SNPIRIIL FEANHE K 43 71 %k
ik B AR FE (http://www.hapmap.org)
(G A RE. T itag SNPLLL DA R 30? =
0.8, Z5EA7 H P HE(MAF)>10% 4 PebrvE,
PrhapmapZi s A PU% AN Tim-3 258 [R5 BAE N
tag SNPIFRHE, KR H Tim-35EFrs11741184F1
rs13170556 5 Mtag SNPAZ 5. 5135 &
K2R 56 W [ A AR ERAE B (NCB) A 4L 4L
38 E (http://www.ncbinlm.nih.gov) - SNPAV £ 5
5. FPrimier3 kA1 vh 5 14 AR5 14). Tim-3
SR Z A MPCRY 1514, 1513170556115 149)%
%|: F: CCCACAACACAGAAGGGCACAT; R:
TGGACCATCCCTTTTACAACATCA; SnaPshot
WEAEYFH S TTTTTTTTTTTTTTTCACAG-
GATGGCTGAGTCCT; rs1174118411 5|9 )%
%|: F: TGTAAACAGCCCAGGCATTTTCA;
R: CAGGAACGAAGGTCAAGACAGGAG;
SnaPshot LA 515 A TTTTTTTTTTTTTTT
ITTTTTTTTTTTTTTTGCAGTTCTCAGCCCT-
GACTGTT.

1.2.3 PCRA AR R B R 4442 5 (1)PCRY”
18 5 AN 4tk : PCRNAR R 15 pL,
WFETI0X Z 1.5 uL, 0.3 uL dNTPIRA
(10 mmol/L), 0.9 uL MgCl,(25 mmol/L), 0.1 uL
HotstarR Taq DNAAff, PCR5[4)(10 pmol/L)
%0.5 pLFI1 pLDNABIHR (20 mg/L). Z HPCR
J WX H Touch-down PCRx VAR 95 ‘CARE:
15 min, 94 ‘CAZ1E40 s, 63 ‘CiE k1 min, &M
W RF%0.5 °C, 72 CHEM1.5 min, 1SMEIR. K5
94 “CAzVE40 s, 56 ‘CiE K40 s, 72°CHLAH11.5 min,
25MIEHR. 5572 CHEAH8 min. 554 CIRAT.
PCRY )5, WPCRX N~ #1.5 LAk g b e
Ji PRSI AT v B PR B SIE 86 1% ). PCRy™= )4l
1k 7E15 pL PCR™“)H IS U SAPHI2 U Exo
[, iR, 37 CHRIEL h, 28575 CLRELS
minLUKIESAPHIEx0 1 B, 2iA0UT (AR T LL
754 CLR1724 hik-20 C KR AE; (2)SNaPshot
B BUAEAR I (P CRI“ W) . BE4CIK S 40.2
pmol/LI¥JSNaPshot’ |#)¥ 54 SNaPshot5éJ;
TBA (& AmpliTaqDN A £ BB AU [F] 52 Yo br
ICHIdANTP)A i — NPCR W A& Z. SNaPshot
RN AEE: 96 CAETEL0 s; #8596 ‘CAEPELO s,
53 ‘CiBK5 s, 60 ‘CIEMZ0 s, 25MEH. o
60 ‘CHE(H30 s. 45 30)54 “C {47 SNaPshot PCR
P SAP4AL, 7610 pL_EikSNaPshot PCRy”

Y i1 U SAPE#1 U CIP, iR %), 37 C
PRI b, PRUELS minPUKIEEE, 4 CHLRAF24 h
10-20 CKIFAE; G)DNAM AT & Jo¥s
SNaPshot/* ¥ M RE2045%. B & P =4l
F Tt A% (Hi-Di Formamide)8.6 pL, GeneScan-120
LIZ Size Standard0.9 pL, SNaPshotZfi{k=40.5
ul, BARI0 pL, 95 CAMES min, KA 4
min. 7EABI 3730XLADNAFHIK AL 1 7E47
BN H K, 1217 GeneMapperd. 0% AF 4 #5256
S5O R PRUE S SR UERATE, BENLHE S Yo e AR AT
T 564 SNaPshot /7 V2 (R HERf .

Beit 3038 RHISPSS13.048 tH 0 g fh it
TG00 M, FERHB VIR YL 2 3 20 (s 51 2H)
e8P 2R T 98 5B 21 O 1R 4 ) 356 D] 25 A % R
S5 FE PR S A5 45 5 Hardy-Weinberg -5, LA
KK BEAR I EARAR IR s DAy R 6 L A BT AT
- R R B AT LU AL AN R 22 7, P<0.05H el
2w . DML 3% (odds ratio, OR) M H:95% A {5
[X ] (confidence intervals, 95%CT)Z 7 %3k [A
R AT AR AN R) LA AL ) (A S B 3, BT
ST H 56 120 A XU ARE A 565

2 B8

2.1 Tim-335 B A & 545 K R 2 w40 5 2 e 2a
0 oA B BB R e AE T SR ISNaPshotH AR
X Tim-3 Tag SNP rs11741184lrs13170556[1)%
A PEEAT R I, AR ok 5 Ve (L 11 7 0 0 £ )
W BE DRI . 24N 25 ) DR Y 2 A1 34 45 - Har dy-
Weinberg -7 (P>0.05). rs117411844 fiFE X 7Y
CC. CG. GGEAMEHB VKR4I 8 EHBV
JEGL 2] v O3 A A S ) h 84.39%  15.28%
0.3%, 86.04%- 13.65%. 0.3%, P4l v b
EREGFER NP = 0.7719). ZA7HEFC, G
TEI9 91 4 55 0 B T 3 A 453 5331 29192.03%
7.97%, 92.87%- 7.13%, WL 2% 7 L4 it
25 (P = 0.4857). rs13170556/4 £ %k K AL LA
AA. GA. GGTE i 24 o) f 4 vh 43 A A
KA 468.77% 28.57%- 2.66%, 68.07%-
28.41%- 3.51%, W45 %) M4l 2 a) be g 2=
FEG AR X P = 0.7673). ZEAiHEINA. GTE
I 191 20 55 568 BUZHL v 0 A A5 53 ) R 83.06%
16.94%, 82.28%- 17.72%, W4l LR 2 7 LG8t
R X (P =0.4857, £1).

2.2 Tim-3& HtagSNPHEARA 547 & & 95 K e
3t BAK I SHE sis B AF 1T 545 235 544
BI(C-A. C-G. G-A), HARALAE A5 H
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e IVE=] HRR JRfB4B(%) NTIRLEN(%) AE OR95%CI)

rs11741184 cc 254(0.8439) 857(0.8604) 0.7719 0.8859(0.6301-1.2456)
CG 46(0.1528) 136(0.1365)
GG 1(0.0033) 3(0.0030)
C 554(0.9203) 1 850(0.9287) 0.4857 0.8859(0.6301-1.2456)
G 48(0.0797) 142(0.0713)

rs13170556 AA 207(0.6877) 678(0.6807) 0.7673 1.0558(0.8288-1.3448)
GA 86(0.2857) 283(0.2841)
GG 8(0.0266) 35(0.0351)
A 500(0.8306) 1 639(0.8228) 0.6603 1.0558(0.8288-1.3448)
G 102(0.1694) 353(0.1772)

Ep{REY JR1BIZE/(%) XIRLE(%) PE OR95%Cl)

CA 452(0.7508) 1497(0.7515) 0.9732 0.9964(0.8070-1.2302)

CG 102(0.1694) 353(0.1772) 0.0603 0.9472(0.7436-1.2065)

GA 48(0.0797) 142(0.0713) 0.4857 0.1288(0.8029-1.5871)

GG = = = =

75.08%, 16.94%, 7.97%, X} FEZH 55 k75.15%,
17.72%, 7.13%, 3Fh iR S HBVIE G )4 716
HFNEP>0.05, £2).

3 111E

TimE [ 55 1 & 76 F 0T h4H i 2 11 52 A4 B 4 I
(1 — BTSSR 5O, AT 4 (0 4k5933.2, H134
B2 K(Tim-1, -3, -4). Tim-311281 A ALK,
FERIE T ThI 0 iR, Sk Thig
JRL A B N, o AERER Y Th1/Th2 40 o ) P-4 7l fig
G FEEAEH], T Th1/Th240 i F- 45 R e 2 e
PR BRI e B AR, JusETE
HB V&G /N R4 8 J) # A Tim-3 D) i e &
EFFE R R B, Tim-3933 THBV T4 &
P — RO E A, Tim3 eSS
HB VIG5 16 %% 4. A1 A Tim-37ENK
AN bRk, TN KA AE DU BRI G g
KA I VERYL i B e E i B Eg
CJH 5 A PONK AN P Ak T i B2 R A a4
ARTim-31E 4 —Fp Gtk A4 51, 1R ] fE 20K
G5 HAb gy 1 IR N K 41 9 A% 1) P 1E
PIHINKZH M DB, S2ms £ B i ok s,
Jones“ 5" T 57 K ILHIVIR YL () e A CDS' T
A0 A _FTim-3R AT . HEW Tim-3 (¥ 235 T 5]
RE 2o 2 6 T 32 H 92 10— o BT o
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1 3 Ay 8 ) e e A A T 0 e 92 v IR A S
it b= A o AR R S N TR LA I
CD8" T4 - Tim-33IA T} &1, N RIE L
Tim-3 1] fe 204 L Thfe, A ik 5k i
R

Tim-3 751 [ JA 35 F1 2 5 X 4l 12k IR AT
SNPAEAE, If HIXLESNP A HE -5 AL A4 XS 9 11
S TR BN 32 AR OGN H RTIF AT 45 R A
KTim-3HEH 24 2 25 B 8% il
it AR PR B A SR DR S AR I &)
JEMEAT G, Cornillon 5P 73 2 3 ik (5] 4 o
Tim-35: K K-574T/G 2 3 1k 5 Wiy . AR W &
KM NE T RAHK; 4259G/T 2 A1 55 W ity
TOAH IR, AH b5 28 N B 8 28 XU 19 2 AH K.
KA R R B A DO A P Tim-3 56 R 3
T IX-574T/GH7 12 A1 S5 BENG ARG, TM-1541T/
CA7 A S WG TEAH S, Tim-35E M 2 &1k &
S HB VIR G R )AH S v A . Tag SNP
e NEIE R A rp 2 25 P v HLAT ARR AR AE 1 1)
SNP, 2 1 i 2 B AN 1 47 43 7 4 3R 11 REAR K 4
AN E X F 51 AR S ISNP, fE KRR o4y
BT, I WAk DRl o0 28 1) A £ St 9 ot
F, 1k HRTAE 22 DR 38 00 WF 5 e JE Yl
BE AT 5. Pk, EARTHh, BAi @t
KimZ£™H- & () Quick SNPHik Hirs11741184 71

WiREE

A X i@ i st
(tagSNP)rs117
41184C/G#»
rs13170556A/G
15 % % A MHBV
Begian £ 2
HATHRER, AW
P E kA B
Tim-3 % H tagSNP
rs11741184%
1s131705564%.% %
SWTRE A
BE K % 2 B Fe 89
EEN SR
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AXBRTE, &
iR, R
WAL AR
P o T A

AW FIEIHB VI 5 1 R PEW R B 1E A
WEFORT S, 8NP kA2 5T 0 R, AR
SRR INVER . RTEE. DN, FRATE X 3014)
HB VG W . 99645118 7 2 8L T 4 &
Frs11741184M1rs13170556 M A7 sk Jie PR 1Y K 2%
7 FE RUTUR (A9, A Tim-3 9% R 22 25 PEAE
PRI N A b o3 A i 0 S H S HB VIS 5
PIREAM R R, 450 oK, Tim-3 tag SNPAV 4
SN ZAEAEHB VG [ R B3, 12
PEHB VIR G I o0 A L ge it 7 7, #RiX2
ANSNPAZ LR 2 &M T A WMHB VIR YL 5
PRI, WTRES DU R A K (1)SNPAEAR
[ N o A i ] e A — 4, B FREER
WA, (QQHB VIG5 K56 05 2 R 24K,
PRI () R A R LI AR 2%, Tim-32EH 28
PELEHB VI e (1) 55 V- Fp AT A5 3 2L 104 .
I, BEARAHFS AR K I Tim-3 tagSNP rs11741184
Firs13170556 A 2 A AL A0S v B BUBR A HE
HB VB G5 A A0 DG, (HIRATAS BEHERR X
PN S Al ABEHB VG 86 1 6.
ANHEBRTim-35E F ) JLARAY. 2 S5 HB VI YL 1)
A M PE, Tim-33E 8 ) £ 210 & 15 53 2
Tim-3 4 [ IFRIA R B8, HE 50 T Tim-34
TAEHBVIEGE 30 R T3P,
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