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msinideladadudniauinuldvilen  nednsonmsindeluunugidusuaans
idmideuazairaueuiuedld uiluveiliaunsomindslfilugmsindeuuuFesedsd
anudssiasiannfulsadunduasmiai - muuandeapifuiuluudazyanaminoe
Hulleduddgiviliinadnsannsandenidnty  enideilddnuwanumainvansma
wugnssu (SNP) vesdulalalaidasimuiAedeatunsneuausamagiduiusesiame Tne
Anwsu 5 Busw 9 dumisiiinemunieuiuiedesiunisfiuvioannisuansesn
vas8u TneAnulunduiegheduinalafinrnanimanalnesiuuisdy 359 Meutady 3
~ngu T nduiisimsiodeh¥adusmautitvuiess nduimenindeuasiigifuiu way
na:m’mﬂﬁd‘lﬁLﬂﬂﬁﬂL‘?‘i}dL’J%’ﬂﬁUé’ﬂLaUﬁ Iae35 polymerase chain reaction sequence
specific primer (PCR-SSP) #u71 SNP @@d8iu /L-10 o4 s -1082 G/T wuindada G
(Odds ratio = 4.30, 95% confidence interval = 1.44-13.67, p = 0.003) wazdluvie
GG+GA (Odds ratio = 4.61, 95% confidence interval = 1.51-15.03, p = 0.002) &
mmé’mﬁ’uﬁmuuLﬁmmmL?i'wuaamﬁaﬂﬁjvauuuf%%’a%'aijaLﬁa‘uﬁ'una"umuau%éa‘lﬁﬁmiﬁm%’a
waziisunids -819 C/T wuindada C (Odds ratio = 3.13, 95% confidence interval =
1.57-8.55, p = 0.011) uagdluvied] CC+CT (Odds ratio = 4.43, 95% confidence interval =
1.78-11.11, p <0.001) fimudiusuuuifiuaidsmemiiadowuudeiaudediouiu

nguitmennnsAnida uenatnildamudidumia 592 ¢/A wuidada C (Odds ratio
1.50, 95% confidence interval = 1.00-2.26, p = 0.040) wazdluiad CC (Odds ratio
2.89, 95% confidence interval = 1.21-6.73, p = 0.006) fimmdusiusuuufinarudses
msdadeuuuisats Weisuiunduaubifndouasauimeannsindenudidy da SNP

v 3 dumiinsduduiiudadaiiinuanieenues IL-10 seiugs Anurrduiusi
nduerailesan IL-10 dgrdlunsnagiidusuilisadindelignidalasssuugiduiu
vesinmoidoiaaiyeluliiaviiansindotodduiian  Welmswiuuunenlnatedi
Wil GCC waz ACC fimmudiusiumstinds HBV wuuFesuslefioutuauundliifnide
wazAuenmMsiaienadiiy Fonsassuenlnariodiidurinfiinswaneangs
uenINTidanu ACA fimnudiusuuvanmndsimsindeuvuisesuilaeutunen
Tnavied ATA afuusnlnaviodfifinnsuaniosnues IL-10 sefusingn vousil ACA fims
uanseensziutunans  Swenalunismevausmaniiduiuiivemansidesn 1-10 vh

mﬁﬂﬁ%'nmam}maq Th1 & Th2 response @umMsiATIEA SNP uasdu TNF-CL, IFN-Y, IL-6

' ' @ @ € s = d?l’ q‘; = & yy
wag TGF-P wutldiinnuduiusiunadwdveanisiioie HBY yamslnssiuuuauida
da uvied waswsvilnaviod dauuainnisfnuiifeasudn IL-10 Hunumeadgsenadnsves
msinwelisadudniaud



Abstract

Hepatitis B virus (HBV) infection is worldwide. The outcomes of infection
compose of viral clearance and produce protective antibody, and some people with
chronic infection who risk for liver cirrhosis and hepatocellular carcinoma. The
different of immunity may be one of the risk factor. This research aimed to detect
the polymorphism (SNP) of cytokine genes involved in immune response. Five genes
with 9 SNPs were detected by polymerase chain reaction sequence specific primer
(PCR-SSP). A total 359 blood donors obtained from The Thai Red Cross Society were
divided to 3 groups; chronic HBV infection, recovery from HBV infection and healthy
control who never infected with HBV. The genetic associations were found in SNPs of
IL-10 at position -1082 G/T allele G (Odds ratio = 4.30, 95% confidence interval =
1.44-13.67, p = 0.003) and genotype GG+GA (Odds ratio = 4.61, 95% confidence
interval = 1.51-15.03, p = 0.002) as the risk factor for chronic infection comparing with
healthy control. In addition, at -819 C/T, allele C {Odds ratio = 3.13, 95% confidence
interval = 1.57-8.55, p = 0.011) and genotype CC+CT (Odds ratio = 4.43, 95%
confidence interval = 1.74-11.11, p <0.001) were also correlated with increased risk
for chronic infection when compared with recovery group. Furthermore, at -592 C/A,
allele C (QOdds ratio = 1.50, 95% confidence interval = 1.00-2.26, p = 0.040) and
genotype CC (Odds ratio = 2.89, 95% confidence interval = 1.21-6.73, p = 0.006) were
associated as the risk for chronic infection comparing with healthy control and
recovery group, respectively. All 3 alleles of /-10 SNP found as the risk for chronic
HBV, were previously reported as high producer. Thus the risk association may be the
result of immune suppression activity of IL-10. For haplotype analysis, GCC and ACC,
the high producer, also correlated with increased risk for chronic infection comparing
with healthy control and recovery group, respectively. Furthermore, ACA, the
moderate producer was associated as protective from chronic infection. This result
was supported by the activity of IL-10 that regulate immune response by balance
Th1 and Th2 cytokines. This study was not found the association between SNPs of

TNF-QL, IFN-Y, IL-6 and TGF~[3, and the outcome of HBV infection. In conclusion, /L-10

may play an importance role in the HBV outcome.



Executive summary

VBVBUAMUNTINGITUTAIT AldluatiuayuAdennaussnausiiu
Uszdithuuseanas 2556 Tuadei] Swamsidevilimmuieumanvanevestiudumesan
fu-10 Wutedudumilsiilinsindelhfasusnautifusuuded wewwmiu sne #
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I¥asiudniaudl (Hepatitis B virus; HBV) Duderinulavilan waznuIndueainn
maneUssnuvilduauiet ssmssudelanlisznusuuiiadadusnauteiah
langatia 350 duau (1) LtasmjuﬂuméwﬁﬁmmLﬁaaﬁ%ﬁmuﬂﬂijuisﬂﬁ‘f'ué’ﬂt,am%'a%'ﬁ s
fundanazuzdaiuaaly Tasnuidtheusdwiudufiinsdadebhiadusnautyd 80%
2 asiﬂaliﬁmm;ﬂmgﬁﬁm%h%’aﬁué’manﬁ 90-95% @wnsardnileuasmeld wdesn 5-
10% Alaansardadeld liduwmeniemsanideess () dumsinidsludiniu
uansdlAonumsinidaGeseads 0%  HedeitenavhlidRadoudazauiinadnsiimiu
Toun auuananwadlida (4) amuuansiaveaiugnssuvedlaad (4-8) uasmImeuaues
WBITBUURIANAY (9-10) tTusiy

m'ﬁmavauawaqgﬁé’uﬁ’u‘uaai'mma'lumiﬁ'ﬁfm%ah%’aﬁuﬁmauﬂugu e lalalan
Wudenandlunisnssdutazdudasadlussuugidui lelalmings Thi 1dud interleukin-2
(IL-2), Interferon-gamma (IFN-gamma) uag Tumor necrosis factor-alpha (TNF-alpha) 3
unumlunsnsgsun1sinaues activated cytotoxic T lymphocyte Tumsmdnigadainn
7o dalelaleningu Th2 Taun IL-4 waz IL-10 v fiummilunisnszdu B lymphocyte 4
v flas e ufived uanmnﬁlﬁeﬁlﬂmlmimju T regulatory laun IL-10 wag Tumor
growth factor-beta (TGF-beta) Fsitunumlunisdudamaisdnnuuaznsnazdu Thl cell
Uy sanssy lalalaingy Thi fanuduiiusiunisiumudenisinda (11)
dlalnlaingy Th2 firudiusfumsinidowuuiiats (12)

AMUVAINMAIEYeIBL (single nucleotide polymorphism; SNP) 1elnlaiisluday
Tslumesuazileiu wuihilmssumunsuaneenveiuniaseiuvaslelnlmiiy wu 8u
TNF-alpha o siuwig -308 dwllu A/A e A/G 9za$13 TNF- alpha luseduge widniu
G/G 9%a$19 TNF- alpha Tuszéus (13); 81 1L-6 o diuvnia -174 dndu 6/6 wde G/C 4z
&% IL-6 Tuszduga widiiy C/C agaia -6 Tusedush (14); Bu IFN-gamma 0 fiwmia
+87¢ dwdu T/T 2zaina IFN- gamma lusyauge uidndu T/A azad IFN- gamma Tu
svsulnans widndu AV/A aza¥e IFN- gamma Tusgduiish (15); Bu IL-10 & SNP 3
suvitlafe -1082 (G/A), -819 (C/T) waz -592 (A/C) windl haplotype Wu GCC, ACC, uagy
ATA again IL-10 Tuszdugs, nane Wassn audIRy (16-17); daufiu TGF-beta i1 SNP 2
AUNUIAD codon 10 (+869, T/C) waz codon 25 (+915, C/G) il haplotype 9 Wuu waz
%14 TGF- beta lusgdudisharulfamsysu (18)

INNTNUNIUITIUNTTY wuTsauanuaumaInvatsvsssulglnlmidianu
wnnssiulusiandewn (19) Taswzedndimusideinuuansannaufivvansi
laun  IFN-gamma, IL-6, 1L-10, uay TGF- beta FriunsAnuniisaesnisiasdnun
msdiussEnhemmmmmanvangeadulalale  Aunadnsveansindeliday
snauiluaudonilve ilewnuszmdlnadulssmaiiineglunguitfinmauesmmegs

) e
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1 = s ¥ fid ;
(>8% weaszains)  dieuisnmuazglsudneglunguiitianuynvesmnvedn  (<2% 209
‘dl = 1 s =) 1 d‘l Cg i ' uﬂ
Uszanns) (20-21) Feraiaananuuansamaiugnssuvesdumeanl dadayameaiitedy
3 c:‘t’ o s ] -] @ r o 1 '
Foyaitugmindrdgianihlianuumislasiutasinulsailisly



TngUszasd

\eAnwimmmaInalsveiugnisuvaslaad Tudnluslumesuasiulelalal
Usznouse IFN-gamma, IL-6, IL-10, TNF-alpha, way TGF-beta luvsswinilve uay
AnudTuSAanaansveInIIRaYe lSasusnLEU
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seUeUI5I9e

JUuuun1Idelu Case-control study

nguuszvInsiAny

naushegnadu 359 auwvuiu 3 nqufe

1) auilasRndeliaiusniauiiiaziinisane Anti-HBs (HBV recovery) w3 unu
132 Ay

2) auipeinidslhasusmautuasfmmsany Hes antigen UMY 6 LRy (HBV
chronic carrier) 91121 101 AY

3) nquAvAL (Control group) Fnauiiiqunmiiilsneiadelfasusnaud d
ﬁmaﬁaé’ﬁﬁr—mmw HBs antigen, Anti-HBs wag Anti-HBc Wuavdwnu 126 Ay

Tnesanunduiduaudenilne - fnvivelafin . o guduinnlafouieni
ammawlveg  uastihunmsfansesdssiinsiudisannuuudeunudmivnnantives
vsnalaiauds nsiiufmededsufiumdeannsnsis HBs anticen 9naulszsh wn
M379M anti-HBs uaz anti-HBc lnedT ELISA (Biorad) udmanilu 3 nqustegndiediu

N8N DNA

Piiegadenfildansiudenuda Acid citrate dextrose 518z 5 ml anadin DNA
Tat3% Guanidine thiocyanate fuunaudaluil

1. 11 Citrated Blood 5 ml ludufinmings 2,000 ¢ uiu 10 w7l wenwanaween
Wddu Cell lysis buffer 5 ml udy mix Tngld vortex udnhluihidnadudaiie
Supernatant ¥hah 3 afandesunseiliiuduawaadadanund pellet

2. \fiul Protienase K 1.5 pl ud? mix laeld Brief vortex ud2 Incubate 55 °C um
3-6 Falusniutivaenfegueenuliigaumygiives

3. ynmsanaznaulushiulaeidiu Protein precipitation solution 100 ul aaly Cell
lysate wéd mix Tngld vortex 10-20 3unit Juiiarandags 13,000 rpm wy 5 Wil ga
supernatant 1d Microcentrifuge tube 1.5 ml waaalnai

4. ymsnnazneu DNA Tasisy Isopropanol 300 pl Wiy Mix WU Invert Lu19 50
ada Yu 13,000 rpm w5 Wit W Supematant 4

5. yhn1sane DNA Taenidn 70% Ethanol U@ Invert tube ‘Mﬁ’\ﬂ‘]ﬂ%‘j\i t 13,000
rpm WU 5 W wdadu Supernatant i ﬁ’flﬁu,ﬁ'aﬁ'aammﬂimaLﬂﬂﬂwwaaﬂﬁaﬁﬁmﬁu

6. axane DNA lnetdn 1X TE 100 pl udd mq"l’mamwnwawﬂuﬂu RNt DNA

20 C
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N3ATINNIAMURAINUANBYDIEN /L-10, TNF-alpha, IFN-gamma, IL-6, TGF-beta

1. ymseanuuu primer lagldamuinadlolnng1eds aam1sne 1

A1519 1 anaviiapdlelnaonsdsvesdy IL-10, TNF-alpha, IFN-gamma, IL-6, TGF-beta

gu Accession number
IL-10 NG 012088
TNF-alpha NT_007592.15
IFN-gamma NG 015840.1

IL-6 NG 011640.1
TGF-beta NG 013364

2. ¥NMIn519 SNP ¥asdu IL-10, TNF-alpha, IFN-gamma, IL-6, TGF-beta 53U 9
sumialaeds Polymerase chain reaction sequence specific primer (PCR-SSP) Tungy

feg1 Wneld primer famsneh 2 Iaglalwswesannduiiy internal control AaR5199 3

§15199 2 Primer d1%15Un15%1 PCR 1Han572 SNPs 919 9 61uAU4

Gene

Polymorphism

Primer

name

Primer sequence (5’...3")

Product

IL-10

-1082 A/G

IL1003

F: CTAAGGCTTCTTTGGGAA

L1004

F: CTAAGGCTTCTITTGGGAG

111002

R+ GGTGGGCTAAATATCCTC

579 bp

-8/ C

IL1013

Fr AACTGGCTCCCCTTACCT

IL1005

R : AAACTGAGGCACAGAGATA

IL1006

R : AAACTGAGGCACAGAGATG

382 bp

-592A/C

IL1014

F: ATCCAAGACAACACTACTAA

IL1007

R : AGACTGGCTTCCTACAGT

1L1008

R : AGACTGGCTTCCTACAGG

541 bp

TNF-alpha

-308 G/A

TNFO8

F: AGGTTTTGAGGGGCATGG

TNFO3

F: AGGTTTTGAGGGGCATGA

TNFO4

R : CTCGGTTTCTTCTCCATCG

182 bp

-238 G/A

TNFO1

F: TCAAGCCTGCCACCAAGC

TNFO6

R : TCCCCATCCTCCCTGCTCC

TNFO7

R : TCCCCATCCTCCCTGCTCT

327 bp
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Gene Polymorphism | Primer Primer sequence (5’...3") Product
name
IFN-gamma +874 A/T IFNO3 | F: TTATNCTTACAACACAAAATC 267 bp
A AATCA
IFNO4 | F : TTATNCTTACAACACAAAATC A
AATCT
IFNO5 | R : TCAACAAAGCTGATACTCCA
IL-6 -174 C/G IL601 | R: GAG CTT CTC TTT CGT TCC 230 bp
IL602 | F: CCT AGT TGT GTC TTG CC
IL603 | F:CCC TAG TTG TGT CTT GCG
TGF-beta -509 T/C TGFO8 | F: TCCTGACCCTTCCATCCT 207 bp
T
TGFO9 | F : TCCTGACCCTTCCATCCC
(
i TGFO5 | R: GTCACCAGAGA AAGAGGAC
+869 T/C TGFO1 | F: TCCGTGGGATACTGAGACAC 233 bp
TGF02 | R : ACAGCAGCGGTAGCAGCA
TGFO3 | R : ACAGCAGCGGTAGCAGCG
A15199 3 Internal control primer d1M3UN1951529 SNPs 9998161499
Gene Internal control Primer name; Primer sequence (5°...3") Product
for SNPs of
Human | /L-10, Actin 1: CTA ACA CTG GCT CGT GTG ACAAG | 751 bp
actin TNF-alpha Actin 2: CAT GCC TGA GAG GGA AAT GAG
Human | IFN-eamma, HGH 3: GCCTTCCCAACCATTCCCTTA 429 bp
growth IL-6, HGH 4: TCACGGATTTCTGTTGTGTTTC
hormone | TGFbeta

Y31 PCR fiUSinnssan 13 pl drusaunanadsnsnai 4 lnounagiumiaves
¢ |ana : o =2 A w ' Pl §o
SNP 9zviUiji3en 2 viaeadwmsramdadaisnaiu Insdnmauagsntunlismessums
nudadawiniu
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7195799 4 uaAIEIUNENVDY PCR reaction @1U5UN15ASIANT SNP

Component Volume Final concentration
(13 b

10xPCR buffer 1.30 pl 1X
50 mM MgCl2 0.52 pl 2.0 mM
10 mM dNTP 0.26 pl 0.2 mM
10 pM Forward SNP 0.50 pl 0.38 uM
Primer
10 pM Reverse SNP Primer 0.50 pl 0.38 uM
10 puM Forward internal 0.13 t 0.1 pM
control Primer
10 pM Reverse internal 0.13 pl 0.1 uM
control Primer
5U/ul Tag polymerase 0.05 pl 05U
100 ng/ul DNA 1.00 ul 100 ng
DW Add to 13 pl

¥UFATEn PCR TuiA3aa Thermocycler (TECHNE UK. 3u TC412, UK) 14 PCR
profile #39115797 5

A15797 5 wang PCR profile d1msusia PCR dam¥un15msaamn SNP

Step Temperature (‘0 Time Number of cycles
Initial Denaturing 95 5w 1
Denaturing 95 30 T
65 dm¥usaui 1-5
Annealing 62 dmsusaud 6-25 30 unl 35
55 dwduseudi 2635
Extension 72 45 U
Final Extension 72 10 Ul ' 1
Holding 25 o0 &

As19d0U PCR product Tnevh gel electrophoresis Inglgamuntuty Acarose 2%
Tu 0.5X TBE buffer 1#iaTaa Gel electrophoresis (COSMOB10 $u IMR-001, USA) neld
nszualyivh 135 Taast 1an 30 ui feuadne 0.5 pg/ml Ethidium bromide Juan 5
i hwsueaiidainadaudlig PCR product meldiuas UV



13

3. dudunadadaazetiaiey 2 elasmamawuiindlalng lnamsvin PCR
asouswnisiian SNP Tagldlnswedduandumsiedl 6 vnthidwhms purfy PCR
product laglt Gel/PCR DNA fragment extraction kit (RBC Bioscience, Taiwan) wazea
araiemdduiianalelna

= . o o ° - o W = =
A15199 6 Primer d1m5Un15%11 PCR wiansivansuiinadlalng

Gene, Primer name Primer Sequences (5’...3") Product

position

IL-10 IL1001 F : GAAGTCCTGATGTCACTG 724 bp
IL1002 R : GGTGGGCTAAATATCCTC

TNF-alpha TNFO1 F : TCAAGCCTGCCACCAAGC 582 bp
TNFO2 R : GTCCTCTGCTGTCCTTGC

IFN-gamma IFNO2 F : ATGATTCTGGCTAAGGAATG 525 bp
IFNO6 R : ACTCCAAAGGTCCCAAAAACTA

IL-6 IL605 F:GTTG TCA AGA CAT GCC AAA | 344 bp

GTG CGG AG

IL601 R:GAG CTT CTC TTT CGT TCC

TGF-beta TGFO4 F : CAGACTCTAGAGACTGTCAG 418 bp

-509 TGFO5 R : GTCACCAGAGA AAGAGGAC

TGF-beta TGF06 F : CCTCCCCACCACACCAG 268 bp

+869 TGFQ7 R : CGGCACCTCCCCCTGGCTCG

ANTAATIZINANIIEDR

1. Imszvinalaen1sm allele frequency, phenotype frequency wag haplotype
frequency ng direct counting Miauduiuslag Odds ratio waziTeufiguAIULANAN
v 2 ﬂa"zﬂma Chi square test 91nlUsun5Y Epi Info version 6

2. Jp1eiA1 Hardy-Weinberg equilibrium Tng Chi square test nlusungy
OEGE - Online Encyclopedia for Genetic Epidemiology studies
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ngudsgasznsianAnwillidnuurdeyauanidiensnen 7 nnnsiased
N3NTEABVBANATENINNGUNUIEANAMILANG e wilTudAny
Wiguifisuaiadevesengseninanguuinlifianuuanaiunwada (p=0.179)

=] o W ' =
AN 7 F"Imaﬂﬁm:ﬁﬂf}uﬂﬁaﬂq\iﬂiﬁ‘ﬂqﬂimﬁfﬁ?}']

(<0.001)

guns

Characteristics Chronic HBV infection | Recovery from HBV | Healthy control
(%) infection (%) (%)
N =101 N =132 N= 126
Sex
Female 39 (38.6) 62 (46.8) 88 (69.8)
Male 62 (61.4) 70 (53.2 38 (30.2)
Age (y)
Mean + SD 34.2 + 8.6 40.2 + 9.8 36.1 £ 9.2
Range 19-58 21-59 19-60

Arfdadanazilulndyas SNP V19 9 dunisvaaria 3 NauM ot NUARIAINTT WA

8-12 drupanITIATIERAILSTUS TuAIE wuaqmaﬁmL*‘f‘ja;msmaé’wﬁmax‘iﬂ}sﬂ@ﬁgh%'a

@ ar a as = a 3 = o & g oV ar ¥
AUDNLEUULARNANNIT NN 13 ﬂ']'?'}Lﬂ'ﬁ']%iﬁﬁﬂﬂJﬂ'J']ﬂJﬂLLEIWI“I'@EW]EJ‘U?}EN |L*10‘Llagﬂ'l']llaﬂlwuﬁ

futaansuainsandalisaduandul wanandaniIsan 14 wag 15 auaisu



A15719% 8 LEAINITNTTANBAMUNVES Allele Uaz genotype Vg IL-10

Cytokine SNP | Chronic Recovery Healthy Total HWE
HBV from HBV control n (%) X %%
infection | infection n (%)

n (%) n (%)

IL-10 -1082

Genotypes

AA 84 (84.0) 116 (87.9) 121 (96.0) 321 (89.7) 0

GA 16 (16.0) 15 (11.4) 5 (4.0) 36 (10.0)

GG 0 1(2.5) 0 1(0.3)

Alleles

A 184 (92.0) | 247 (93.6) 247 (98.0) 678 (94.7)

G 16 (8.0) 17 (6.9) 5(2.0) 38 (5.3)

IL-10 -819

Genotypes

1T 42 (42.0) 42 (37.5) 51 (41.5) 135 (40.3) 8.28

TC 33 (33.0) 62 (55.4) 40 (32.5) 135 (40.3)

CC 25(25.0) | 8(7.1) 32 (26.0) 65 (19.4)

Alleles

T 117 (58.5) | 146 (65.2) 142 (57.7) 504 (60.4)

(- 83 (41.5) 78 (34.8) 104 (42.3) 265 (39.6)

IL-10 -592

Genotypes

AA 46 (45.5) 49 (43.4) 70 (55.1) 165 (48.4) 13.59

CA 31 (30.7) 53 (46.9) 38 (29.9) 122 (35.8)

CC 24 (23.8) [ 11.(9.7) 19 (15.0) 54 (15.8)

Alleles

A 123 (60.9) | 151 (66.8) 178 (70.1) 452 (66.3)

C 79 (39.1) 75 (33.2) 76 (29.9) 230 (33.7)

*v” 53,84 il p value <0.05, ¥’ >6.63 fif p value <0.01, *y” >7.88 fieh p value
<0.005, *y” >10.83 iif p value <0.001




P =
M13199 9 LENINISNIZI8AIUNVBY Allele LLaz genotype Yaedy TNF-alpha

Cytokine SNP | Chronic Recovery Healthy Total HWE
HBV from HBV control n (%) X 2
infection infection n (%)

n (%) n (%)

TNF- -308

Genotypes

GG 81(81.99) | 73(72.3) | 71 (85.5) 225 (78.9) 0.7

GA 20 (18.02) | 26 (25.7) 12 (14.5) 58 (20.4)

AA 0 2 (2.0) 0 2(0.7)

Alleles

& 182(90.1) | 172 (85.1) 154 (92.8) | 508 (89.1)

A 20 (9.9) 30 (14.9) 12 (7.2) 62 (10.9)

TNF-O¢ -238

Genotypes

GG 95 (93.1) 86 (88.7) 76 (91.6) | 257 (91.1) 0.61

GA 7(6.9) 13.(11.3) 7(8.4) 25(8.9)

AA 0 0 0 0

Alleles

G 197 (96.6) | 183 (94.3) 159 (95.8) 539 (95.6)

A 7(3.4) 11 5+ 7(4.2) 25(4.4)

*¥? >3.84 iiAn p value <0.05, *Y” >6.63 Iif1 p value <0.01, *y? 57.88 fid p value

<0.005, *Y”* >10.83 fifn p value <0.001

16



> i =
A197199 10 WEAINISNTZANBANDVDS Allele waz genotype U438 IFN-gamma

Cytokine SNP | Chronic Recovery Healthy Total HWE
HBV from HBY control n (%) X %
infection | infection n (%)

n (%) n (%)

IFN- +874

Genotypes

AA 60 (59.4) | 67 (55.4) 48 (57.8) 175 (57.4) | 3.32

AT 34 (33.7) 47 (38.8) 23 (27.7) 104 (34.1)

TT 7(6.9) 7 (5.8) 12 (14.5) 26 (8.5)

Alleles

A 154 (76.2) | 181 (74.8) 119 (71.7) 454 (74.4)

T 48 (23.8) 61 (25.2) 47 (28.3) 156 (25.6)

*xz >3.84 1A p value <0.05, *xz >6.63 1A p value <0.01, *’)(2 >7.88 A p value

<0.005, *Y” >10.83 fid1 p value <0.001

f15197 11 UEAINISNILAWAMNDUDY Allele Uag genotype U9BU IL-6

Cytokine SNP | Chronic Recovery Healthy Total HWE
HBV from HBV control n (%) o 2
infection | infection n (%)

n (%) n (%)

IL-6 -174

Genotypes

GG 98 (99.0) 82 (99.8) 96 (97.0) 276 (98.2) 0.02

GC 1(1.0) 1(1.2) 3(3.0) 5(1.8)

CcC 0 0 0 0

Alleles

G 197 (99.5) | 165 (99.4) 195 (98.5) 557 (99.1)

C 1(0.5) 1 (0.6) 3(1.5) 5(0.9)

*x* >3.84 311 p value <0.05, *Y” >6.63 iif p value <001, *xz >7.88 dieh p value
<0.005, *Y* >10.83 i p value <0.001
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.4 . ‘
M19797 12 WEAINTSNTLINBANUDVBS Allele Uaz genotype wasdil TGF-beta

Cytokine SNP | Chronic Recovery Healthy Total HWE
HBV from HBV control n (%) x
infection infection n (%)

n (%) n (%)

TGF-[3-509

Genotypes

TT 30 (34.1) 29 (26.4) 29 (29.9) 88 (29.8) 2.86

T 45 (51.1) 60 (54.5) 54 (55.7) 159 (53.9)

CcC 13 (14.8) 21 (19.1) 14 (14.4) 48 (16.3)

Alleles

T 105(59.7) | 118 (53.6) 112 (57.7) 335 (56.8)

€ 71 (40.3) 102 (46.4) 82 (42.3) 255 (43.2)

TGF-f3+869

Genotypes

T 28 (31.8) 25 (32.5) 32 (35.2) 85(33.2) 8.84

TE 50 (56.8) 44 (57.1) 50 (54.9) 144 (56.3)

CC 10 (11.4) 8(10.4) 9(9.9) 27 (10.5)

Alleles

T 106 (60.2) | 94 (61.0) 114 (62.6) 314 (61.3)

C 70 (39.8) 60 (39.0) 68 (37.4) 198 (38.7)

*xz >3.84 §if p value <0.05, Y >6.63 ilf p value <0.01, w5788 fif p value
<0.005, *y” >10.83 fifi p value <0.001



@159 13 ANFUWUS 2119 SNP udazdumusiun1sandisnaansvasnisindie HBV

Cytokine SNP Chronic vs. recovery from HBV | Chronic HBV infection vs.
infection healthy control
Odds ratio (95% Cl) | P value | Odds ratio (95% CI) | P value
IL-10 -1082
Genotypes
GG+GA/AA 1.47 (0.65-3.35) 0.315 4.61 (1.51-15.03) 0.002*
Alleles
G/A 1.26 (0.59-2.71) 0.517 4.30 (1.44-13.67) 0.003*
IL-10 -819
Genotypes
CC+CT/TT 4.43 (1.74-11.11) <0.001* | 0.98 (0.55-1.73) 0.936
Alleles
T 3.13 (1.57-8.55) D.OTI™ 0.97 (0.65-1.44) 0.869
IL-10 -592
Genotypes
CC/CA+AA 2.89(1.21-6.73) 0.006* 1.77 (0.86-3.65) 0.091
Alleles
C/A 1.29 (0.85-1.96) 0.202 1.50 (1.00-2.26) 0.040*
TNF-C -308
Genotypes
GG/GA+AA 1.55(0.77-3.15) 0.186 0.68 (0.29-1.60) 0.341
Alleles
G/A 1.59 (0.84-3.03) 0.131 0.71 (0.31-1.58) 0.365
TNF-O¢ -238
Genotypes
GG/GA+AA 1.74 (0.59-5.23) 0.271 1.25 (0.37-4.18) 0.688
Alleles -
G/A 1.69 (0.59-4.95) 0.283 1.24 (0.38-4.02) 0.693
IFN-Y +874
Genotypes
AA/ATHTT 1.18 (0.67-2.09) 0.545 1.07 (0.38-4.02) 0.829
Alleles
AT 1.08 (0.68-1.71) 0.725 1.27 (0.77-2.08) 0.321
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Cytokine SNP | Chronic vs. recovery from HBV | Chronic HBV infection vs.
infection _ healthy control
Odds ratio (95% CI) | P value | Odds ratio (95% Cl) | P value
IL-6 -174
Genotypes
GG/GC+CC 1.20 (0.0-44.48) 1.000 3.06 (0.26-77.78) 0.621
Alleles
G/C 1.19 (0.0-43.99) 1.000 3.03 (0.28-76.25) 0.623
TGF-f3-509
Genotypes
TT/TC+CC 1.44 (0.75-2.79) 0237 | 1.21(0.62-2.36) 0.541
Alleles
T/C 1.28 (0.84-1.95) 0.230 1.08 (0.70-1.67) 0.707
TGF-f3 +869
Genotypes
TT/TC4CC 0.97 (0.48-1.97) 0.929 0.86 (0.44-4.68) 0.635
Alleles
T/C 0.97 (0.61-1.54) 0.880 0.90(0.58-1.41) 0.639

*p<0.05



@159 14 n1snszaneanunanlnaned IL-10 wag TNF-OU

2

Haplotype Chronic HBV Recovery from | Healthy Total
infection HBV infection | control n (%)
n (%) n (%) n (%)
IL-10
(-1082, -819, -592)
ATA 109 (54.5) 149 (62.6) 135 (55.3) 393 (57.6)
ACC 61 (30.5) 48 (20.2) 62 (25.4) 171 (25.1)
GCC 14 (7.0) 17-(8.1) 5(2.1) 36 (5.3)
ACA 8 (4.0) 15 (6.3) 36 (14.75) 59 (8.7)
ATC 6 (3.0) 9 (3.8) 6 (2.5) 21 (3.1)
GCA 2 (1.0) 0 0 2(0.3)
TNF—O
(-308, -238)
GG 178 (87.3) 177 (81.2) 147 (88.6) 502 (85.4)
AG 1949.3) 29 (13.3) 11 (6.6) 59 (10.0)
GA 5(2.1) 8 (3.7) 7(4.2) 20 (3.4)
AA 2 (1.0) 4(1.8) 1(0.6) 7(1.2)
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o ar ' = s ar W i
A1579 15 AuduRusszuinenunuaninaned IL-10 Auraawsvasn1iala HBV

Haplotype Chronic vs. recovery from HBV | Chronic HBV infection vs.
infection healthy control
Odds ratio (95% Cl) | P value | Odds ratio (95% CI) | P value
IL-10
(-1082, -819, -592)
ATA Reference Reference
ACC 1.57 (0.97-2.54) 0.0498* | 1.22(0.77-1.93) 0.372
GCC 1.02 (0.45-2.29) 0.959 3.47(1.12-11.41) 0.015*
ACA 0.66 (0.25-1.73) 0.361 0.28 (0.11-0.65) <0.001*
ATC 0.83 (0.25-2.63) 0.724 1.24 (0.34-4.48) 0.717
ACC+GCC 1.43(0.92-2.22) 0.093 1.39 (0.90-2.15) 0.122
TNF—CX
(-308, -238)
GG Reference Reference
AG+GA+AA 0.63 (0.36-1.11) 0.089 1.13(0.58-2.22) 0.704

*p<0.05
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NsLAsBuEISLAL
Cell lysis buffer
100 mM NaCl
100 mM Tris-Cl pH 8.0
25 mM EDTA pH 8.0
0.5% SDS
anhndulilavines
Protein precipitation solution
4 M Guanidine Thiocycnate
0.1 M Tris-Cl (pH 7.5)
wnhndulileiuiings
Proteinase K (20 mg/ml)
Proteinase K
anhndulildusings
70% Ethanol
Absolute Ethanol
Whnd
1X TE, pH 8.0
Tris-Cl
EDTA
danhnauliusins
6X Gel loading buffer
Bromphenaol blue (BPB)
Glycerol
Wndu
5X TBE buffer (pH 8.0)
Tris-Cl
Boric acid
0.5 M EDTA (pH 8.0)
danhndulileiusinns
2% Agarose gel
Agarose gel
0.5X TBE buffer
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0.5844 n3u
1.211 n3u
0.9306 n3u
050 n3u
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2363 n3Y
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50 Naaans
q flaansu
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35 laaans
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50 Naaany
0.025 sy

5 flaaans
5 lagans
54 N33
275  n3u
40 sagans
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2
100

N34
Hafans



ANNURINURILUREU Interleukin-10

Tunulnanfiguniwg

Interleukin-10 Polymorphism in Healthy Thais

37 U WHUE
By ails
AANA 93/ bafen

Tasseuilifludounilsrasmsiinun
ANUANGATLZYINENAEATITNNAS (IATANITUNNE)
ATEANLITANERNT NWIINENRAULTADT
n1sdnun 2553



AMNURINUAILURLEYN Tumor necrosis factor-OL
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the outcome of hepatitis B virus infection
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Association of Interfeukin-6 gene polymorphism at position -174 (G/C)

with the outcome of hepatitis B virus infection
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