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Sirinadda Romporn 2014: The Role of Class II cytokine receptor Family in Disease Susceptibility
and Progression of Chronic Hepatitis B Virus Infection in Thai Population. Master of Science
(Microbiology), Major Field: Microbiology, Department of Microbiology. Thesis Advisor:

Assistant Professor Ingorn Kimkong, Ph.D. 72 pages.

The hepatitis B virus infection is a major cause of acute liver diseaseand chronic hepatitis. More
than 2000 million people around the world who have a history of infection or hepatitis B virus infection,
approximately 90% of those infected with the disease cured. The other 10% cannot eliminate the virus and
have developed a chronic hepatitis B. The majority of the population is in Asia and Africa. For Thailand is
one country in Asia - Pacific is still an epidemic of hepatitis B. The causes of disease from several factors,
including viral, environmental and genetic factors. Studies in family education China, Taiwan and the
epidemiology of chronic hepatitis B in the community who are of different races have been suggested that
genetic factor is important in the pathogenesis of chronic hepatitis B virus.Therefore, we investigated the
effects of two functional polymorphisms, type I interferon receptor 2 gene (IFNAR2)-F8S and interleukin-10
receptor subunit beta gene (IL10RB)-K47E, on chronic hepatitis B virus (HBV) infection. We included 227
Thai patients with chronic HBV infection [100 with hepatocellular carcinoma (HCC) and 127 non- HCC], 170
individuals with self-limited HBV infection and 150 healthy controls. Polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) method was used to analyze these two single nucleotide
polymorphisms (SNPs). In this study, the C allele of IFNAR2-F8S was found to be significantly increased in
chronic HBV patients when compared with healthy controls [odds ratio, OR (95% confidence interval, CI)
=331 (2.11-5.21), P = 6.214 x 10" and corrected P-value, P_ = 1.864 x 10"*]. The effect of this allele was
similar to that of an autosomal dominant gene in the presence of CC and CT genotype, when compared to TT
with an OR of 4.02 (P = 4.631 x 10” and P, =1.389 x 10-8). Furthermore, AA genotype of ILIORB-K47E
was found to be significantly decreased in chronic HBV patients compared with individuals with self-limited
HBV infection (P =0.006, P =0.018 and OR = 0.45). For haplotype analysis, we found CA and CG
haplotypes were associated with susceptibility to chronic HBV (P =0.014, OR = 6.84 and P = 0.002,
OR = 3.75, respectively) when compared with healthy individuals. This study suggests that IFNAR2-F8S
polymorphisms might be involved in the susceptibility to chronic HBV infection. Moreover, AA genotype of
IL10RB-K47E may provide a protective effect in this disease. However, an association study using a larger

sample size should be performed to confirm these findings.
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5 ORF 1¥lumsaiha surface protein (HBsAg), C ORF IEANTEERERR nucleocapsid protein
) . P 9 L4
30 core protein (HBsAg WlagHBeAg), P ORF 19 lumsaiaon lasd
DNA polymerase/reversetranscriptase 48 X ORF ACANMEERERR Hepatitis B X protein (HBX) E]§J:

= v A Y = .
YUY DNA ﬁ'lfJWﬁllcb'\‘mgllﬂaiﬂﬁlﬂu mRNA lwaﬁi'l\iiﬂﬁﬁu (Anna Kramvis, 2005)



DNA polymerase

core antigen

Hepatitis B virus genome

d‘ U = [ % o =
NN 2 nuaaeanyazd Tuwved hSadusnaudl
~ S
NN WAl (2551)

3. gusazlisAuveure hSadudnaud

= 1 &I [ v v A "9 [ a A . A

Ti)sAuludiu envelope vouFo hiadusnauiiiogaiony 3 siia Ao major H3small
protein (S), middle protein (M) 48 large protein (L) Tagh S protein %za&ﬂud AUUDY

A A o 1 . Ao A 2 X 4 o
S gene ‘Vl‘llﬂiﬂ’f)guju 226 91 97U M Ulag L protein ﬂgﬂJﬂTUﬂll‘!ﬂﬁﬂﬂg‘MIuLWMﬂlu@ﬂ 5561 (pre
' v 9
$2) uag 108 i1 (pre S1) Mawy 1ugATUAY (start codon) YDA S gene Favz Ny T 5AUNT
a dsl [ a o v Y a a ag Y . . . . A
3 %uﬂuiu@uﬂm"l’ﬁﬁ%uﬂﬁuyim%ﬁ]u]iﬂﬂ@iﬁlﬂﬂmiﬁm%@qﬂ (infectiousviral partlcle) N

15138n71 Dane particles (Anna Kramvis, 2005)



s ORF uswalumsad1s HBsAg 18 3 ¥ia Av major protein Huaiunlyly

A o A o A Ay o Aa X ' = a Ag . . .
miwamﬂ%ucluﬂ%ﬁgumuawmguﬂu untnavuae Idsausiatiily protective 1mmunity
A

. y y - o
@7UYD4 major peotein 1 2 JULUVAD non glycosylated form VUMD TWaNa 24 1 laaaduy

(P24) 1@z glycosylated form Niwiin Tutana 27 nlaa1adu (GP27) (Anna Kramvis, 2005)

Middle protein  @31991A8UAIU pre S2 taz S Yszneumlensaeiily 281 @7
I 1 g 2 A A Aa ¥ o 1 1% A
Huaiuilsznouvod envelope antigen i TsaunNMiln Tuanauanany 21Uy Ao
33 nlaAaau (GP33) uag 36 nlaalaau (GP36) TuaIuved pre S2 o receptor AIMTUIUNU

y . I ~ 9 J v Y = .
polymerized Human serum albumin Hunen HBV Wuxadau laonmanila (Anna Kramvis,

2005)

Large protein a3 19nndudiu pre S1, pre S2 Uns S gene Uszneumensaesiily
389 @7 W30 400 A2 Large protein ﬂzﬁmiﬁ%’wqﬁum 2 gﬂuuu Ao non glycosylated Lo
glycosylated ﬁﬁﬁmﬁﬂimaqa 39 uaz 42 AlanaduauEIRY (P39 LAz GP42) Fauana 19y
Tuuaay subtype AANTUNUINIUMTIAZAATENGEsad S anuadaIvs oaai e

A :
91 (Anna Kramvis, 2005)

¥ a A

a 4 o v o I 1
Tasdnauduye hiadusnauiezadialusanna 3 ¥fiaied)y surface protein Tagh
¥ [ 1 4 [ 1
o lhyan 4139 (Dane particle W30 complete virion) widaaiu major protein : middleprotein
1 1 1 4 1
. large protein Usza 4:1:1 daueymai luauysolaziing major protein ®199imiddle

protein Lﬁﬂﬁ@ﬂ (Anna Kramvis, 2005)

< Y ) , . . = o q ¥ a
¢ ORF WusrWalumsai1y Hepatitis B core antigen (HBcAg) ®9vzvinlviing

. .. = Y =2 a dy A dy [ % T W
nucleocapsid 11a¢ Hepatitis B ¢ Ag (HBeAg) ¥41¥1auondemsaayoscosnige lsadauiiadn

Lﬁuﬁm’guagj (Anna Kramvis, 2005)

& o ) @ A g v .
P ORF Hluswalumsadraenu el polymerase 1ol luvuiunis replication (Anna

Kramvis, 2005)



<3 v 9 A R A v o Y A o o
X ORF L‘}Juiﬁﬁﬁlumiﬁﬁﬂﬂmummﬂwmmem‘Uﬂmuamwmmaumm%ﬁﬁ

9 o

Tuaazndihaeadiihmune (transfected cell) (Anna Kramvis, 2005)

I { 1A o g @
Polymerase gene Wio P gene 11/u ORF ﬁﬁlﬁt‘g‘ﬁf,jﬂ overlap N1 S gene MINHUALDEN
[ a Ay = dyd 4
VWNAIUVDN C 1ag X gene Tisaunasrannduiineen lal DNA polymerase il@iZendonuclease

(RNase H) (Anna Kramvis, 2005)

y 3 = < a a Aa . g -
X region (Huguvuia@nnananInduiine HB (x) protein (Huldsauvuia
a % = Y c:'d' (% a < % a .
17 nlasaau meJ1wiuﬂ1iﬂ5$@umma’mumnmuzumamm hepatocellular carcinoma

(HCC) (Anna Kramvis, 2005)

Features of HBs Proteins & Gene

Putative Fusion Subtype Detamining
Peptide Sequence Domain
173 296 334

119
Ik PreS2 I; S
CRG. 15998

320
s 177 215

glycos/lation - Asp

ylation I proanSS
| ]
TG 1998
21

4
glycogdation- Asp A60

3219/1
. A DY
PreSi1 PreS2 [
3211 155

OR&, 1998
146

854

d' = g’/ A A 9
MAUN 3 ﬂ1W'J'lﬂlLﬁ'ﬂ\1Iﬂi@luﬂﬂﬁ’lll“lfuﬂﬂﬁi']ﬂ%']ﬂ‘g ORF

an: A95A (2546)



4, !!ﬂuﬂ!ﬂu'ﬂ‘WU‘lu‘lﬂiﬁﬂﬂﬂﬂ!f;TTJ‘IJ
4.1 Hepatitis B surface antigen (HBsAg)

a a A g A A Y a A
pouauytaililulUsAun code 910 pre S/S gene @11130A519NY 14 3 FTiado
Y
major HBsAg, middle HBsAg tag large HBsAg lisausiiatignaiuqunisaiielaeg
Y 5 A AA o a J o . . . Ao o I
S gene A uate 30 TUsAUNNIHADINBUAIUUT antigenic determinant NeAQYLAZIY Y

4

. . S 1 dy A o = A Y (%
group-specific determinant NogluIF® HBV NOUNNAIWUT (subtype) HI9LINeIVDIN

a

S A ! . . . v Y Y . .
FEUVUVHUANNUUDITIINIY (immune protective determinant) Tumsaainaduiloanu(vaccination)

U q

HazMINIIININe 1A (diagnosis) (151Tumd, 2527)

YonINL HBsAg 641/52n0UR0 subtype determinant A9 2 ¥iiafe d 1Az »
determinant c‘fmzéﬁuaijﬁmﬁmaQﬂiﬂezﬁiuﬁﬁumm 122 Miluwila Lysine (MAUILAAAA
%30 AAG) W30 Arginine (@1@UIE AGA %38 AGG) @3U determinant ¥UA w W30 7
determinant  AUALYTIAYDINTADZE Tudunad 160 JuTluwiia Lysine W3® Arginine
v 2

fadu Jsansadangu HBY oon a1t 4 subtype 111j (antigenic subtype) A0 adw, ayw, adr

wazayr (1U517umd, 2527)
4.2 Hepatitis B core antigen (HBcAg) 118¢ Hepatitis B e antigen (HBeAg)

9 9
a o a Aaa a J o <3| a

L!@u@]lﬁ]uWﬁﬁ@\islfu@ullﬂiﬂf]giJI‘Lli'JllﬂuL!ﬁgLﬂuWﬁ@]Naﬂ’lﬂ C gene

a a dy Y du Aa dy ] a a A A o
LL@U@WH%H@HWU%@iUL%aa ‘U‘ﬂﬁﬂlﬂmhluW‘ULL@umﬂueﬁizﬂlumﬂmu@uum core U899 HBV
o aan o A ] 9 o Aa < Y
ll’]‘Vl’l‘]JaﬂiEl’lﬂU detergent Wiaﬂaﬂﬂ’mmullcﬁuuwﬁnuﬂ HBeAg ﬂﬂzﬁq91®®ﬂm1"lﬂ

2 o a = 2 o Y 1 2. o A o d v

UDNINNU GINWLU HBeAg ﬂﬁigslULa@ﬂcﬁQLﬂuﬂl@U\?{’]f’J'l HBV mmmmmauiuwaa@u

(A501T, 2546)

=) < . Aa A 9 Y

HBcAg YRR RIS immunogen NANIN A AIUITONITAUNITADUTUDIVDIN

o Jd o 4 1A 2 {

humoral 8¢ cellular immunity ﬂ’ﬂllEULLNGU’OQﬂﬁ@ﬂLE‘TTJGU’ENL‘ﬁ)’ﬁﬁﬁﬂl%’f)fﬂlﬂﬂﬁﬂﬁﬂﬂﬂﬁﬁ

o aaa [ S 1 a J v v 1 1
cytotoxic T cell Ao UIAaA LTI HBcAg 6g‘uumwaa‘luﬂfﬂi;uum"l,umm’NHBeAg

a b4 Y v )

{ 1 LI 1 d' o a g 4
ll‘Hln‘ﬁ’t’]EJNlliTli”l‘}JLL@]’J”I"l‘JJLﬂEJ’JﬂJE’Nﬂ”]_lﬂ’ﬂllﬁnﬂiﬂbluﬂﬁﬂﬂﬁ}@mﬂ)’ﬂ won Nt datibgu

a9
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' I ° ) a & & o YR -4 1A A A
71 HBeAg Lﬂua”]&ﬁﬁ]‘ﬂ']Glﬁﬂ'ﬁﬂ@]ﬂlslf@lﬁﬂﬁﬂulﬂﬂﬂ 70 - 90 Lﬂ@ﬁl“]}'u@ NUUNY HBeAg Gh!“]ﬁl]

(A50T, 2546)
5. MSKLINGN (subtype) Yo ha5a

IANGUIDY HI 0 subtype 9199 DIHIANULANA1YDIGUNTO 115AUTUAIU hepatitis B
. . . . A A J A () I A
surface antigen (antigenic determinants Y HBsAg) HIB8UTIUDU) lsidniilu a wise y uagr
A o ¢ A a 1 A A g . . . .
nIio w Iﬂﬂﬂﬂﬁ?ﬂ‘wu‘I:lﬁ]gﬂllﬂuﬁlﬂuiﬂﬂﬂﬁaﬁUUWlﬂu group specific antigenic determinants
Y 1 . & v o ¥ =2 o v Y &
Vlﬂl!ﬂ “a” determinant (HUBUNU AIUU INIANTY subtype Wﬁﬂulﬂ!llu adr, ayr, adw g ayw %
[ I { o .
mmsmmwa&aaﬂ"lﬁlﬂu adw2, adw4, aywl, ayw2, ayw3 Iag ayw4 UONINY 893 determinant
= vg X o o vy X o 21 & o &
g iy ldludeununnaenug endu @olu subtype adr VINEBWUFIIIIY A9UY subtype

1 I 4
adr 91992011990 18T adrg- 1ag adrg+ (Us11uné, 2527)
dy (2 v o ' A o 1 1 (% 1
10 aAudnI@DIARE genotype 130 subtype/serotype UNag lutanatanuluudnaln
N3N0 15ANNUTUITIVEI ITANTADLAUBIABNITINEIRIBETHIDANEUZNNAALNDUY LAY
) 4
HaNudIAYMUN AN INNTZUIAINE 099101 NINTZNIER VO UTOLAAZ NGUIANAIINY

Tuudagginnueslan Wi Tund, 2527)

Genotype A Wunlundlglsaoumitionidensnuniionazn3ensnusia sub-

sahara
= = a = [ =) Y
Genotype B Wumnn lunJteie Iagmmzgimaemens Juooninesla

v
Genotype C Wumnlunhode lasmwizgimaedoaz iueeniesldsunilszme

Tne

o K2 a a 4 a @
Genotype D W°1Jllﬁ‘ﬂ'ﬂaﬂl,m1]ﬂWUiuﬂinmﬁ@ﬂﬂ$LﬂLllﬂ!ﬁ@ilﬁlﬁﬂuﬂuﬁ\lﬂWﬂﬁgﬂuﬂﬂﬂ

= 9
ﬂammmm%im

Genotype E nu'lalunIUsWsmuS e sub-sahara
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Genotype F wuinnlunidewsm1d

INMIANET WU subtype Nwumnlutlsemalne Ao subtype adr wutlszuia

$98a280 1AL subtype adw WUUszIudosay 20 (A95AI, 2546)

6. WNSOUHA

o v 1 A

1 a o A I 1
HBV L‘lgl}'lﬁ'iNﬂ”lfJﬂT\TN'J‘Viuﬂﬁﬁiﬂﬂl!ﬂﬂﬂ%ﬁﬁ%@ﬂ”@tmﬁL‘]Juﬁ"lﬂfll AIUNITAANDIN

Ll q o
Y

U a 1 [ -4 dy 9 A A a XK 9 "9y dy
ll']3ﬂ?g‘l’niﬂLLaZﬂTi@IﬂﬂﬂﬂTﬁlWﬁﬁNW1!ﬁTﬂEJLGISE]LEUTVITQLEJ'E)LiJ@ﬂ@Tﬁ]LﬂﬂsU‘LlUlﬂ UANDINITLTD
3 o X @ a 1 A @ ¥ ¥ a a X @ °
LTJ‘LH]11!'Jui]”lﬂl“lf@ubﬁﬁﬂgllﬂgiﬂﬂﬂlulaﬂﬂllﬁ%@]ﬂ “lummmmzmaqmzuwa'13'5?(114%114314
9 1
HBINN
J o 9 @ Y Y] 1 1 1 Bol A 9 [
uanINLFaanULal HBV fNWTJllﬂﬂlu'ﬂ'JfJ'Jggnﬂc] IFU ADUUUVAD U Ulﬁ ﬁ'f)iJvl‘ﬁ
d A o 1 A dy o A 3 @ [ A ya
I0YA ADUDTATURD LIAZADUDU wa”hiﬁmzﬂsﬁﬂmum 75 U (40 - 150 YU) Tﬂﬂmaﬂﬁjﬂﬂ
dal [ 1 [ Y I % Y] = =)
L“HE]‘]J']\‘I?I"I?JVIJJL!ET@Q@']ﬂ'lillﬁﬂ'l\‘lﬁ'lﬂl!ﬁﬂ\?@'lﬂ'lﬁﬂ’Jﬂ@ﬂ’JEJ‘]J'I\??I"I‘(’JL‘]JHG]“LI@ﬂlﬁﬂllaZM@1ﬂ1§ﬂ
] A o A = = 9 1 I v @ [ A
FI1U A9 BINTITAUNADN LLASDIIUDINTITIAUNADINIY Lmmaﬁmﬂumuamﬁ‘ui%‘lumam

(1183, 2551)
a &’ UV v v =
7. Nﬁﬂlﬂﬁﬂ1§ﬂﬂ!‘lﬁ®1?ﬁﬁﬂﬂ®ﬂ!ﬁll‘lJ (89, 2552)

4
7.1 Acute hepatitis (AU uiReunan) wu'la lugiheiesas 90 TasdilevzAae

Y Y
Llﬁmlﬁﬂﬂ’ﬂ”lﬂﬁLL‘U‘UL%ﬂﬂWﬁulLﬁ%%WWﬂﬁlﬂﬂmﬂﬂﬁ@]m%@klﬁ%ﬁgﬂﬁu ulﬂﬂ%u@]ﬁ@ﬂ%’l@]

kA k2 k2
7.2 Chronic hepatitis (AUONIAVIT05Y) Aaare ludwsamdade laialdvua’ll
' Y A = A o o 1 ga X 9
nnsme lditiesnndinsiudiuivuveshiaegaasanamuludaaiedosas 5 - 10
a g 9 v I a dy dy [
msaaye luaueigriveinilunsaaieEos

¥ Y
7.3 Fulminant hepatitis (AUSnauguuse) wo ldludaaredooas 0.5 mavuludlug

g

(]
UINNINUAN
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8. ANuNUMuUVaISadudnau

A

Thsadudmauiiaeudranuaeaninin llmuizavaia iweaieusulSaduy

]
7

=) a dy . .. 4 = d’ a =
Ao ANNE1IITa luNsAALTE (infectivity) ﬂjmllaiﬁclumqumwgu 30 oAy

=<

nm vy 1 Y A A LI~ 9 s [
HBV ag"lﬂmu@mmaﬂ 6 1Y ma“luﬁmwwmm"lﬂmum 10 - 15 1 nuAoaaznia

1 o ] 4 td
oy 2.4 1dpearios 6 ¥ Tuanaznuaedmes (U5 Tund, 2527)
a 9 o dy a1 ,é’
Taglnaudraunsoiaiee 18 las3seae 1l
9 = < ]
1. anudeu 60 osrrareailumal 10 % 1ug

Y A A a =y I = dy o [ 1
2. ANLDANYUNYN 100 eI ual 20 uiﬂiﬂﬂ!%ﬂqﬁﬁﬁﬁjuiﬁﬂﬁggﬂ

shanedaud 1-2 1fiusn
3. Autoclave Y11 15 U7
4. SIANANTY
4.1  Alcohol 70%
4.2 Sodium hypochlorite (0.5 g chlorine/1)
4.3  Glutaraldehyde 2%
4.4  Sparicin pH 7.9 (glutaraldehyde 0.12%, phenol 0.44%)

4.5 wescodyne 1:213 (iodine 84 mg/1)
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Y o asy o zil [ v @ J=| A A Y o A A
1@tinmsiauIsmsiaewe hadusnauiludeaie I ausotinaeaiienne
9 Y Y Y
Yuitlowyeil 1141118121833 1w n1svirare¥elaeld  beta-propiolactone 1a11i111)

Meaeoansi loma Lﬂué’fu

9. ANHAULDINISNIINAHN

9/d' Yo Ay [ 1 [IEY = S Aa
AN1dsu¥o HBV 1091 subtype lae) daulugiain luaeswuaiiionisnieadaiin

9

4 [ ¥ v a3 1 (% = [ Jd
(subclinical infection) Tagmiziie ldsumelutadnuiald 2 dnvary @lozIan, 2550)
9.1  ®IMINIUNAU

EZS dy 1 = = [ A Yo dy = 3
11u3 GUENQGIﬂLGD’?JGI,HEﬁﬁﬂ]u%31161ﬂ1§mﬂ‘1JWaL!Luﬂqﬂiﬂlﬁﬂﬂguigﬂgﬁﬂ@’ﬂlﬂﬁ

' ) /3 ' s 3 o ' 4
T5A0g3517 60 - 180 TuTae 50 lofidudag lufioins 30 Wediduavzilsingeimsthe wu e

=

A Y a ~ = 1 Y = J 3 1 & Ao 1 @

REN(MP] ﬂauhlﬁ WAAYU D1IIUDUIIUTINAY LLagon 20 L’]J?Jil‘;]ﬂ!@W]'luuﬂll'ﬂ'lﬂ'lﬁll')ﬁ]!mgﬁfl
A A A A ' a A y A Ay Yo
W99 AULYAaDd YIoLTgnN1oIN1ITASIU UII1YD19UDINIT  serum  sickness A0 llllsllﬁ'l

A 4%’ Y o a 9 o AA Aa o Y Y = A A A
UAUVYUAYNUANNYUDD NI VLAY NNU‘WN'Jﬂuﬂhlﬂﬂﬁlﬂﬂ'lﬂﬂ'lu“]ﬂlﬂu LUBDATIVUADAISNUY

A

a a I @ X 3’, 1A U 1 1 [ | v a
mmmﬂnmmmu%ﬂu@uﬁwzwumgmLmﬂ’wuamamazﬂaﬂq ﬂﬁﬂﬂu’gigﬂﬂﬂﬂ@
a @ 4
(Aoz3a, 2550)
dll 9 o =~

U = v v T <
Wil‘]J’JEJ'IJ'I\ﬁ'IEJiJ'EJ1ﬂ1i@ﬂ@ﬂlﬁﬂ§ulliﬂ ﬁﬁ) Y IUFN Aoy G]'llﬂﬁf]\‘if)ﬁﬂ\ﬁ’)ﬂ!i')

U

P ' v '
AR AUDUTON  (encephalopathy) UuTaN1 nazaeluiiga wudasInsmegagalu
PR ' a ] 3 X o X A v
EJJ“]J’JEJ@WEaliJ'lﬂﬂ’N 45 ’1J UWQiWﬂﬂﬂSﬁLﬂHWWW&i@iQ FIFXTNWITOATIINY HBSAgium’ﬂﬂVlﬂ
AY Yo 49' 1 A a A A I = (= o
‘Vn’iﬂ‘l’lulﬂiﬂlslf@GL‘L!381’7’31\‘1?]ﬁi’)ﬂﬁi@L!iﬂlﬂﬂﬂjﬂﬂ”lﬁf,;f\iﬂﬁ]glﬂuWTﬁg‘ﬂ)'QulMNﬂTﬂWﬁﬂ@liT

I A A A X 2 a v J
ﬂ”ISHJL!W”IT‘ig‘ﬂ%ﬁﬂﬁQLi@EJG] mamwaiummzmqmﬂmu (ﬂﬂ%ﬁ?ﬂlu, 2550)



ACUTE HEPATITIS B

dEundice
ity

1 2 a3 4 5 6 12
Months After Exposure

d' EA a dy a v . .
MAUN 4 NINLLE A marker mmgﬂ’mmwamwwau (Acute infection)
d‘ [ 4
NHL: ANTAU (2546)

Y
92  9IN5IT054

Y '
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PR == A o A A 1 3}/ J < 4
WUGLLIQ’IJ’JEJVIEJ HBsAg Glucﬁuum 6 D UNITDNINNITUU 90 Lﬂaﬁmumzwuﬂlu

a I 3 o < J 3 J ' @ [ 1 '
MINUININA 20 lﬂﬂi!“ﬁu@]ﬂlulﬂﬂ uag 1 -5 Lﬂ@ﬁ!“ﬁu@lWUiuﬁ;ﬂﬁﬂJ INAAIUAVAINAIIISNUINN

4 4 Y 1 Y P4
MIAAFOITOT VWM HIZaAauloB 901NN AUSNIAVIT 051zl In s niueT5n

[] 3 4 3 a [} 4
9619919 uazazuaaIoIMsNInVwiloniy 40 Yau 'l @es Jani, 2550)
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CHRONIC HEPATITIS B
s

Anld-Hie

Wonths Yaars
Time After Exposure

v 4 k4
MWA 5 NINLEAQ marker ¥0IH118AAITDITD3TI (Chronic infection)
4 [ 4
N1 AT (2546)

10. sznAInemezANNSRVeIMIAaTe hiadusnauil

v o IS

4
a (% I a o a a v W
f‘ni@]ﬂL‘%i’)"l’l3ﬁ@'l°]J?Jﬂlﬁ‘U‘U!ﬂJ‘LlfﬂWiﬁ]ﬂ]'ﬂ\‘]ﬂTiLﬂﬂTﬁﬂ@]UWﬁ?ﬂ%uﬂ 211 15AAUSNIEY

P
a2 (4 A v

v w @ [ =Y @ aa
RIVUNIY, Iiﬂ@ﬂﬂﬂ!ﬁ'ﬂli@i\‘], T5Aauude oz I5ANSISIAY  #an15ATIVOL ISAALNINAANN

[
=1

Y I A A o 1 3’; A A 9 o a Ay o 9
‘Vlulﬂ!,ﬂuWﬁﬁllL‘L!’l’)\‘liﬂflﬂﬂ‘]j‘ﬂ‘ﬂEJ“I’iﬁ18@EJN‘VIQﬂlﬂﬂ?ﬂ]@ﬁﬂﬂﬂ?i@]ﬂl%@qﬁiﬁ, ANINLINADY LD

k4
a A (2 (2 v =

o , i < o v H 1 v 3
Wwugnssvuesdiae Famsaade higausnaudiudedenilann ldvesuazduiulam

o Ay

o A o 3 g &
ViaﬂVINEjGUmWVIMﬂammﬂﬂmﬂaﬂ@ﬂﬂ?ﬂ (Zhang et al., 2008)‘1]‘szﬁhlﬂﬂmﬂuﬂizmﬁﬁuﬂ

o

lugiimawede - ulginndinalimaszuiaueslsn iaausneaull (Mohamed er al, 2004)
HAZINHANIATININIETUINGT NUN Uszannsuilaluamvealan (2,000 d1uau) Tnsaa
dy [ A A o a dy [ v W =\ dy [ v @ A v Q)

o lhianielidsziamsaare lhiaduonauiivenaini Tsn lhiadusnauiduiuanng

v 9 v
nannnolmna Tsadusnauisesilulszansunnii 400 d1uau (6% volszsinilan) &4
[ 3 a =y
arnnsziulszannsluginmemeuazuenin (Takkenberg er al., 2009; Bertoletti and
v

. v v W ~ dy = v o Jdo a o < <3
Gehring, 2006) Iiﬂuhﬁﬂﬁ'ﬂ'ﬂﬂlﬁﬂﬂliﬂﬁﬁuuﬂﬂﬂ’lﬂﬂuwu‘ﬁﬂﬂﬂ’lﬁlﬂﬂiiﬂﬁﬂll"“\? Llaziiﬂllglj\i

au aah hlgmaidediavesdiledszunm 1 druauaell (Zhang er al., 2008)
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World distribution map

HBsAg Endemicity ~ )
B 8% andabove -High
L 2% -8% -Intermediate
[ Below 2% - Low

From. World Health Organization. Introduction of hepatitis B vaccine into childhood immunization services, 20017,
Geneva, WHO, WHO/N&B/01.31

d‘ - U o = 0‘/
MAN 6 ﬂWWLLﬁ'ﬂQﬂ13§$U1ﬂﬂlﬂﬂjiﬂllﬁiﬁﬁﬂﬂﬂlﬁﬂﬂ Tudszansnalan

=D.

41: WHO
11. madiiadelsnhiaduonauiluriosfiiams

PIMIAUSNIA DU DIRsUNaUNT aunau19In HBY Hansuzufeinuinululaia
v v = S A o 4 . . A éj '
AVUDNLTULD, ¥ LIS © AD %‘wmmmau“lw transaminase (Aminotransferase) “l,umaﬂqwuﬂm

1/n@ 5-100 (N152AV ALT (Alanine aminotransferase) (481¢ AST (Aspartate aminotransferase) 5

Lg Y [}

' Y @ 1 [ A~ A . . =
ﬁwuwsenﬂuiuﬁmamﬂmmi:ﬂzﬂﬂmuazqsmuqamaummimam (jaundice) ¥3991N1T

QU

Y
= =\ Ia A [

Y [ ) v
w19 Hane Isnaaenann iaduomauiiesnin hfaduonauyiadug aan

[ 9 = 9 [ L4 o A a A o
NAINN uaza1"lmjmms!,wmﬂ%uim‘umu'lcmmzﬂamuﬂﬂmmaﬂlu 2 19U (‘]JﬁT‘JJ‘VIfJ,

2527)

3 oA

1.1 M3aslgnseniuvasy

]
ad A v v

Y, aa Aa D] ' o ~
'J‘ﬁﬂslﬁlfsluﬂ'ﬁ@]ﬁj%?u% g HBV V]uﬂllclf]f u'ﬂfﬂqﬂ'J'N"U'J']\ulagllﬂ'J'qul’Jll'lﬂ

3617 Ao radioimmunoassay (RIA) 182 enzyme immunoassay (EIA) Tael 5 wila (markers)

9 w

wulugiundianudinglunsitdede’ldun  HBsAg, HBeAg, UOUAUDAAD HBsAg

=h. e

(anti-HBsAg) 1OUAUDAADDLOUAIIY (anti-HBe) LAZIOUAVDAAD core UOUAY (anti-HBc)
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Y Ao @ Yo 9 [ d A [ < A

HBsAg @11159a5290D 18 IudTunasein1asu HBV 14 1 - 2 ddav use 11 - 12 ddaminse

ya K = o . [ Yo tg =

91992 19I5AIAOUNAUUN  (complement fixation) 1ad91n 1A V%D 30 - 40 TUFl
d' 9 . FY A (% d‘

A ez am150a529 IaaIU anti-HBsAg 92A529 1A 1 1 - 3 1AOUHAI91NTIATI9 HBsAg
v

T3iwy (Rogelio ef al,, 1994) HBeAg azwu lunanlndifeany HBsAg ualuszezaunnainly

o & . ' . ] 1A ' <
520zWNWUIZNY anti-HBe @21 anti-HBclgM dznuauaizuionsuazeglaunuiunm

naedou (U5 Tund, 2527)

ke

[

PR Aa & Y 2o
TudihenAadounuise319zn519NY HBsAg, HBeAg 1tay HBV-DNA 1aTud 3
] 9 A o w A Aad A Wy Aaa 9 1
98191108 6 1A Y TAY marker 1917y Ao HBsAg Tu@5uiod lduiuaaendia uazdiszeziingdn

v ] 9
WU HBeAg v2iiluaei S alimamusavuazianuansounswe 18 @ls1lund, 2527)
11.2 75as571913119 HBV-DNA

[ ] A
A15A599 HBV-DNA Iusafiiiusviuuazansaunsye 1 lagnisana
Ao Y 1 ) A o aan 1 = "
HBV-DNA 91n@5uveiil et nuiiuiulaslgnsengn e Indmessa (polymerase chain
reaction, PCR) 1az41 product #1d91n PCR u1a358udulasmadialavslasay

(hybridization) (W1 anl ,2551)

uon1nazl¥1s  PCR  lun1sas29u1  HBV-DNA lauaadaiiuiley

& U {3 a
1un15a329%1 subtype W09 HBV lugindihemiunve 14 anadl, 2551)
Y [
12. mamunuuazilesnu

o dy A Y A yJa
Jagtiuiisuimaden lainisniie HBsAgludonlasldis RIA uaz EIA
& Y a g v v v 1 o P4
ioaz laaamsaaie hiaaudniduuazmsarugumsunsnszaeveslsaamisainla lag

TdanudundszsinsnislgismsmmuizaslunisiiarevezainIsaneruia

a g

A 9 @ A 9 @ a j’ a A A g
Llazfﬂ3Lﬁi3Jﬁi"l\iﬂ3Jﬂ3JﬂLlL‘V‘I’t’)’lJ’E’NﬂuﬂTi@ﬂLGIf’t’)zlLlVliﬁﬂll'iﬂlﬂﬂﬂﬂﬁi’)ﬂ’ﬂTﬂLLﬂJVILﬂu‘WTWS

Y q

=\

ad59z i aduilesd HBV (HBvaccine) 14ag hepatitis B immune globulin (HBIG) (‘]J'iﬂm/lfi

2527)
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12.1 Passive immunization

mldTasfa HBIG #ldvindinmieninlsanazll ani-HBs ludSuimge

Y o [T [ a v W @ zg . A 9 " 3 A
l¥dmisuilosnumsina lsanasduna1do (post exposure prophylaxis) wseldum@nmsni
P 19 A aa 1 H v W
ARDAIINULNATIINDY HBsAgIAoAI5 1a5U  HBIG vu1a 006 dHadansaslilming?

a [ < { { o o . . . . 1
1 nlanfu Sanganamsoi lduazalsIdinBunszdu (active immunization) Aug lwiowu

[

fuaraTasnds lidaaumely 7 Jundinasa (1ail, 2551)

12.2 Active immunization

Yy o v O a

< Y, a Yo A v v oA
Hlumsnszdugidusy Taemslisaduludegiuiadunldfinesiafies oy

' YA d o o YA o o q ¥ A S Y q9 a
mﬂ‘Wﬁ1%1'3“61]6\‘IIZJJ‘I/]L‘]J‘L!G]U8ﬂlﬁ"]JﬂJE]<lN‘1/]!‘]J‘L!W1’H$IﬂEJu1 HBsAg 3J1‘1/]ﬂ1’iﬂiﬁ‘1/]‘ﬁl,!,a’ﬂﬂfﬁﬁlﬂll

U Q

a

A 9 o [ ~ dy [ o v A a dy = 1
Wioauieuiiate iaynyianetsdudouegnowihnindustiaiiSenin
2 k2
o v 1Y J
plasma-derived vaccine ¥ 1¥doal¥anusziasySannmsduileuvesre lsaend (HIV)
& a ' ¥ & o yyw a A = a 9
FINNINTAIVAVAUNINYBIYDINITHAA TuuAaz AT Iden Bnstanilunioulagld
A o a A Y A tél 9 Y a
malANugIAINI sy Taaon 1y HBsAg NV UAIA 22 W1 Tumasil @1sanszqulnne
Y v v
piidrumuaoye lhigaudnauilduaziagunlalinnwlasanslunisld liidesde
a Aa' dy [ 9 o 1 9 a v A A = 4
mmm%@mﬂmf’e)"himmmﬂiﬂﬂmmmm S gene M lFlumswanlinduzuIndda

1 Saccharomyces cerevisiae Yi Soaddan Lﬁ g9@NAIIUN 1¥Y Chinesehamster ovary (CHO)

U

cells 38N recombinant vaccine 49zidI1V09 PreS2+S dusanszqugidrumuldanm

Y
=3 1 a =

. = 1 = Awv A 2! vy = YA [ Y Y
vaccine NNAIUUBI S gene 08191A87 TaeN TN aeartiall lanad lnaineanu laede el

9 ]
v [ v A

= a [ 9 2K A a A o [ YA
AYY 3 ﬂSQLW@ﬂl‘mﬂﬂ llf‘;lllﬂLl@HiJ@]?Nf’ﬂifﬂQiJLL“Ll’Jﬂﬂ‘VI%wauiﬂiﬂﬂgﬂﬁﬂ%’uiﬁﬂ

k4
A

a a o I Y y v a o
ﬂi%ﬁ‘ﬂ‘ﬁﬂ”lwd%uiﬂﬂﬂWiWWUTﬂlﬂu!’ﬂ?ﬂ%u (DNA vaccine) Lﬁ@‘i’j@\‘lﬂl‘lﬂ']ﬁ@ﬂl%ﬂhhﬁﬁ

%] [ <3
venaud miusauuinianiaiiiunldlasluvay ‘umiﬂ@aewwaiumqmiﬁﬂm

Dae

&

=<

HAN AT UNTIL mmmmmwa"lﬂﬁlmmv]u (mau 2551)
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13. MS53pE

v K2
Tumssnuioimsaudn@unnannmMIfae SadusnaudiazyiinssnyIaIuaAI

4
JUNTIv03 TsATAATY (84, 2552)
13.1 AUONEURIUNAY

o da' Y Y A~ v W = o Y Y o
ﬂ']iﬁﬂE']UJ@\W]HGL‘L!ﬂﬂ?ﬂ‘ﬂilﬂ']ﬂ"liﬂ‘ﬂﬂﬂlﬁ‘ﬂﬁ!ﬂUWﬁUﬂjﬁﬂlWﬂﬂ’Jﬂﬁﬂﬂﬁzﬂ']u
A S a A a A o q Ya A Yy 9 v o 1 A
mmwuﬂﬁﬂﬂ%uwamaENfﬂ1ﬂﬂ%ﬂiiuﬂﬂﬂmﬂﬂmmmuaﬂa1 ﬂﬂ?ﬂﬁﬂﬂﬂTﬁﬂTﬁWﬂW@uﬂ
= = @ o 3 1 A Y o P A
Mganen1simIsneszauinlusnmevesdie e luaanzanaa vazuuzihlddie

1 @

= A Y Aaa A A Aa 4 o Y Y o
HANaEIINNI5 M FNUNEADAULAZIATONANNNLDAND AN Y mmmzm‘lw@ﬂaﬂiu
a a Y Y =\ A [ [ o o A = [l
mmummaﬂwumazLaamlfuqmcm MssnpIad luTsanerviaoiasidulusshenden'ly
[ < o a v W 1
i Hanuuansealumsuiedlveaden w’%mﬂﬂmuaﬂmmmm AIUNAVDITIBIIUNT 14
a o s ' A s o v A o
dumeslossouneanh (Interferon-alpha) HazdunaTNBIIOUIUA (Interferon-beta) INOTNYI
o [ = Y 3',, [} ] [Ny Y] g’/ dy 1 [ = d' =) 4
2IMIAUB NV una Ui uNad lui¥aiin ﬂQuLWiw]liJGl"]mﬂﬂﬁﬁﬂE11/1!,!,61’@0’31@1!&@@5

Magiamﬂuﬂiﬂwﬁﬁiawﬂ}ﬂaﬂ (84, 2552)
132 AUONIAUFULI

luifidsmsndumnz lumsinuiemsauesg1agunss uaziunslosnuuas
[ Y [ A U @ 1 @ 9y 9 @
S lsaunsndoulagzinyuiongioinisiaunumsilgnaedunsderdlsalums
@ Y 1o @ 1 <3 9 a 4 4 .
Snulviwa ludamuin odrelsnamnislden foscamet Bumoiiossounaze1 cyclosporine
I d o o Y1 1 o 9 1 @ g’/ Y Y, [ A ¥ o o
Wuilse Temidmsudihedrumssnudiemsilgnmeauiudesilesnunmsaade liaay

enaubanluduignilgnaielniTaens 1% HBIG $9wdae (89, 2552)
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- Q/ dy [
13.3 AUDNLEULIDIY
Y o w @

Y
M3snEIvIMIAUONEUESinNgIeInIazide1nAY0INaNITT N1 o2

11 Taemaaonlun1s3nyI91 OMGE Practice Guideline 1/0g 3 11979

a 4 J 1 ] o
13.3.1 msl¥owaeimessounear (IFN-alpha) ethudedlasuuziiilly
A 1 o a g‘; [ @ 'd I o a
IFN-alpha 5 augtiadeiu nie 10 awgia 3 aseaediad luanuuzai i1y 6 dugia
gl.l 1 Y] 4 A @ @ 4 @ 1 @ o o & 1
3 asanadUas Iagdanldnimiia 16 dla1i (MIsarIUIUNI 37 aﬂmwmﬂmgﬂuiu@'ﬂm

UVNIY) (84, 2552)

9y . . A J v J a = o A
1332 M3l9e1 Lamivudine w301 lungueyiusvesiianglo lanidiouTae

o Yo . . a a o 1w
uuwﬂmuﬂﬁz‘ﬂm Lamivudine ¥U18 100 HaanIUaA0IU (84, 2552)

13.3.3 51 I[FN-alpha3 1A U3 1981 Lamivudine wu1 v l¥imamssaund
Y v
VuiilonfFeueununis1¥ IFN-alpha %3081 Lamivudine tfigqaeradedlumsinyins e
1 [ U v J a = S A U Y [ ddﬂf dy A
sawnuelunguoywusvesiiong le lavardununlinamsinuiavunazaanisaee 18 (o9,
2552)

4
A o

14. aU¥AVBINMIINALIAALSNITLTITESY

¥
~ A

v @ 1 a = A o ! a dy [ v W [
Tuifaquiudd luawnsoesuedenszurumsii llgmsdade lhiadudnauiiGess
Y
18 Jadwa1ae a9 15 (viral load, genotype 118% genomic mutations) HAZNINAIUVBIF e

A k4
199 (918, N8l Az WuENIsw) awsh liinamsaadeuuniEess minmsane luaseuniimg

'
A o v

Juldnumivayud Tavemaiugnssuiuihsendrdylumsnalsalhiadusnaud
k4 H v
5959 Taonun szav HBsAg Tugdudanmaninlilu@ernuganngdudaimasinliauas

@ [

1 = ) . dy = 9 a [ @

luedefiviodAn (Lin er al, 1989) UBNIINT MSANEINIAIUTZVIAINGIVS 150 TI5Ed
9 v 9

°'ﬂm°uﬁﬁa%’ﬂuﬁywuﬂummgmﬂmNﬂu611'e')aL%aﬁlsmwmmmwgﬂmaﬂiﬂ"lﬁﬁﬁ’ué'ﬂmuﬁ
j‘ (% = 1 = =1 1 . =1
Fosalumneds (2.1%) gauInnIABIAETEY (0.02%) D9 100 1M1 (Kim ef al., 2004) Urialy

= d‘ k) = A A 9 [ [ @ [ = &’ [ [ o 4 =
MsAnEUNAUMIBUNNITanu A lSadudnaulifose TasnuanudunusueIdy

% =) [ U o j’ 4
human leukocyte antigen (HLA) numsinalsalSaduenaudisesway/mio anuaimiselu
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mMamsalFadusnaul) (Thursz er al., 1995; Thio ef al., 1999: Ahn er al., 2000) 9819'15Ha11
msAny e Hide 18y non-HLA inzinertestumainalsaninntigulungy HLA 34
?Juﬁluﬂﬁjll non-HLA guulcﬂﬂulﬂﬂ'ﬁhic] (cytokine genes) 1% tumor necrosis factor alpha (TNF-
@), interferon -y (IFN-y) t1ag Interleukin-1 beta (/L-1f) (HOhler et al., 1998; Ben-Ari et al., 2003;
Migita ef al., 2007) tazBufineITeatumInouaueINIgIAUTY (immune response-related
genes) 1Y Cytotoxic T-Lymphocyte Antigen 4 (CTLA-4), mannose-binding lectin (MBL) Hag
chemokine receptor 5(CCR5) (Thio et al., 2004, 2007; Chong et al., 2005) MIANYY whole
genome scan 1A91% microsatellite markers Y99 Frodsham et al. laoudunnudifyveusnm
Tns TuTlwufi 21 A%msAABIARE WA (Bayer, Blumberg and Werner, 1968; Runndle, Atkin
and Sudell, 1975) Tagnunusm Ias TuTay 2122 Funsnafiianudsadenmsinalinlfa
ﬁuﬁmﬁuﬁée%’ﬂuri’ﬂ’;ﬂﬁmmnmﬁﬂ (LOD > 3.16) (Frodsham et al., 2006) Wnaius o
ﬂlﬂilﬂf,j:ll?lu class II cytokine receptor éaﬂizﬂauﬁ'@ﬂ‘éu type I interferon receptor (IFNARI Lo

IFNAR?), interferon-y receptor (I/FNGR?2) 11a¢ Interleukin-10 receptor (/L-10RB 130 IL-1 0OR2)
15. Class II cytokine receptor (CRF2) family

NguEU CRF2 UsznoudeBusuaunanua 12 fu usazdueguuTns TuTsuiiuanaig
AU Tﬂfffdlutype I interferon receptor (IFNARI L2 IFNAR2), interferon-yreceptor (/FNGR2) U
Interleukin-10 receptor (/L-10RB W30 IL-10R2) agjuuiﬂﬂﬂmuﬁ 21922 guinterferon-y
receptor (IFNGRI), Interleukin-20 receptor (IL-20RI) 1i8% Interleukin-22-Binding Protein (/L-
22BP) ﬂéﬂuiﬂiini% ll“ﬁ 6924 U Interleukin-22 receptor (IL-22R1) ttagInterferon lambda
receptor 1 (IFNLRI Y50 IL-28Ra) ag’uuiﬂﬂui«mﬁ 1p36 8U Interleukin-20 receptor (/L-20R2)
@tjuuiﬂﬂﬂcmﬁ 3q22.3  BU Tissue factor (TF) aéuuimiﬂwﬁ 1p22-p21 uazdu
Interleukin-10 receptor  (Z-10R7) aguuTasIuTauii  11g23dmsuTaseadaTilsduves
cytokine receptor family class IT (CRF2) (ﬂTW‘ﬁ 7) Usznoudie 3 dauﬁﬁﬁty 1@un extracellular
domain (ECD) G?'N’]J‘i ¥ADUAY  fibronectin type III (FNII) 2 domains (D1 1agD2),
transmembrane segment (TM) 8 g cytoplasmic domain(CYT) Taga U extracellular domain Y94

receptor UARZFUAZIVNY ligand GEANENIVIRE) (Langer, Cutrone and Kotenko, 2004)
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- N
~
el D1
-—pp-
& .—— 7 [EcD
FNIII L |b2
structure JE—
|
CYT
| = Cysteine
| = Proline

i 7 TassaialysAuves cytokine receptor family class II (CRF2)
AN Langer et al.(2004)

nu3seiiauladinuingy CrE2 RoguuTas Tulsud 21q22 §'14u8 IFNARL, IFNAR2,
IFNGR2 wa2 IL-10RB1ag ligand Y93 IFNARI 1ag IFNAR2 Ao type I interferons (IFNs) G?}Q%f!ﬂ
808U04 type I IFN's ﬁwuﬁluﬁmiﬁymgﬂun Ao a, B, ©, K, &, & uag T (Hardy et al., 2004) d1%51
type 11 IFN-y 114 ligand Y94 IFN-yreceptor 1 (IFNGRI) «?}qﬁmﬁmufjﬁ’u IFNGR2 @1 beta
subunit U84 Interleukin 10 receptor (IL-/0RB) %30 IL-10R2 @131509UND ligand lavianewiia
1@un type II IFN (IFN-ML), IL-10, IL-22, IL-26, IL-28 u@¢ IL-29 A139UAUTLHIN receptor
W T cytokine 13 uAU A IR JAK-STAT signaling cascade if{enszdu sl
MIUAAIDONUOY IFN-stimulated genes (ISGs) ST ISCs @iNﬁﬁUﬂUWﬁﬁﬁ@Mﬂﬁ

dulva a8 uaas CRF2 receptors N cytokineligands (Borden et al., 2007)
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Type I: IFN-us (13 types) Type Il: IFN-y Type Ill: IFN-As (3 types)
B/ o/ x/e/8/%
™
| \
X FINARI]
IFNH’Q A‘s{" 3 IFNGRI =
,,-( ILOR2E ™ JIFNLRI

)-f

' 7 1
N . o
) ‘& \\’A A" o3 |/“‘\ 3 '," \\.
IFN( Ql q .\ ‘\. 1
TYQ j UAKY Y JAK2) & M

Ak N \, JA“ <4 v —

—

NN 8 cytokine receptor familyclass II(CRF2) receptors N cytokineligands
AN Borden, et al. (2007)
16. EJ‘I—! IFNAR2 way IL-10RB ﬂﬂiiﬂﬂﬂﬂmﬁ‘u !%‘iz)uﬁ

NMIANYT whole genome scan Tae14d microsatellite markers w131 U318 Tns Ta Tasay
21q22 fifinguvesdu CRF2 uii@aégﬂmﬁnmﬁﬁﬂ’nm?‘fﬂwianmﬁ@kaﬁué’mﬁuﬁéa%’ﬂu
Atlew1unuilie (LOD > 3.16) (Frodsham er al., 2006) M3ANE1AON1IA 1% DNA marker i
aziBANINNT microsatellites WU M3ANH single nucleotide polymorphism (SNP) Tu1/51a
voangudu CRE2 wad ldninmsfneiae Saldwafiuanaaiy Taen1sAny1ved Frodsham
nazamz 1UBU type 1 IFN receptor (IFNARI 102 IFNAR2), IFN-Y receptor (/FNGR2) uag IL-10
receptor (IL-I0RB ¥3® IL-10R2) WU WMW1E IFNAR2-FSS Uag IL-10RB-K47E iy A7
anuduiuiaomsfalsadusnauiines seludilesounudie (Frodsham er al, 2006)

9
MIFnEIReI U1 U 0B EUAIN R VOB IFNAR? 1182 [L-10RB WU Suaded)

g
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anuduius laelinalunistlesiulilvine Isa (protective effectTugiunud Tu'ln KK vos

= [ ' Y Aa dﬁl o (- a a A &I . . . 4
gU IL-10RB ﬂ‘]JﬂijiJQﬂ?EJ‘VIGlﬂl%ﬂqﬁiﬁﬂﬂﬂmﬁﬂﬂ%uﬂﬂmﬂ@ (persistent HBV infection) L{®
= o A ~ Yo & v v W A A < o o & ]
WSeuieununquiileiimelasuie hiadusniduiiiesiniuazansaomiase 19
1 2’, ] [ v o 1 1 { a
(self-limited HBV infection) dauludu 7FNAR2 v lunuanuduwusnunquiieniinaa
zil o v W =\ A ,i’ ] < Y o =
weo lhSadusnauiuyudabe (Gong et al, 2009) 8819150A1N Gong et al. lA¥INISAAEN
' k2 9
Ay Tagnsnguuesgiheaare ladudnduliatiaises (chronic HBV  infection)
I A A ] . A A
ponilunquii)aenas19 1INy HBeAg (HBeAg negative) Haznguiil1o7ins19wy HBeAg
v, = A a | ~
(HBeAg positive) wamiﬁﬂym‘ummammgﬂuuuﬂu"lmﬂ CC (SS) ¥38U JFNAR2 g
w1 lungu HBeAg negative toifFoufounungu HBeAg positive 08 Wi od 1Aty taz
yw 1 { rq 1 ] { [
wennildanu anudvesgluuudTulnil cc (ss) lunquitheniidsuahalunszua
i@oAga (high viral loads) annguiteniisum lhialunszumaend (low viral loads)
~ & = ' < o = = 1w A v o
(Gong et al., 2009) DAWHINMIANHIADMITITINTANEIUFIIVUFUAU WU TANUTUNUS
1 = ~ I = A a dy [ v @ A A
senaneoana A uazgUuuudTulni AA vesdu 12-10RB nudiheamde hadusnausiia
k2 ] H 9
(5959 (chronic HBV infection) tionf3euiisununquiiinisaasenasnia’lded (recovered

. A = g 1 [ o J (Y a dy [ [
subjects) TuvaeNoU IFNAR2 Gluﬂ']ﬁﬁﬂHWHUbJW‘Uﬂ'J']iJﬁNWM‘ﬁGlﬂG] ﬂ‘]_lﬂ"liﬁﬂlclfﬂulﬂiﬁﬂﬂ

e IE AT IC bR, (chronic hepatitis B) (Chen et al., 2010)



3197 1 nquuesdu CRF2uW RS Ty Tauh 21922 H91lsenouRedu IFNARI, IFNAR2, IFNGR2 wag IL-10RB

Name Product Position Size (bp) SNPs Features

IFNARI1 Typel IFN receptor 1 Chr21: 34697214-34732129 34916 302 9 exon, 8§ intron
IFNAR2 Typel IFN receptor 2 Chr21: 34602231-34636827 34,597 343 8 exon, 7 intron
IFNGR2 IFN gamma receptor 2 Chr21: 34775202-34809828 34,627 270 7 exon, 6 intron
IL-10RB IL-10 receptor, beta Chr21: 34638672-34669520 30,849 388 7 exon, 6 intron

S¢C
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J ada
gunsamazizms
ginsal

A 4 . A 4 '
1. 17399 PCR, 91n3al gel electrophoresis, IN3031uANAZNOU DNA, gan1en1na 14

FdanfouTUsunsuina12¥i§u MiniBISPRO, 10304 Vortex
2. 3nd 1quA 0.5 TAE, 4 % Agarose

Jd a 9 1 a . o 1Y 9 o a' 1 [ A
3. QﬂﬂimWﬁWﬁ@]ﬂ ”lmm nasanaIaan (Tip) ﬁWﬁi‘]JalGD'ﬂ‘]_lLﬂiﬂ\iﬂﬂmﬂﬁ"ﬁﬂﬂiumﬁ

VUIAAE (micropipette)
A A <3 Y 1 A 1 Y] A 1 A
4. 139U VUIALAN "lﬂllﬂ Lﬂi@\?f}ﬂ%'lfJﬁTi’leTuiJ@]sUu']ﬂﬁN S IATOINTUETT

A A MY 1y A a Y =
5. Lﬂimuﬂ"uumiﬁﬂg ”lﬂllﬂﬂ@l] 65 DA ALFYET LAY DIAUFAUBIT 37, HUDUINIY

au'le
ad
M

v A=
1. nguiszansndnmn
Y Aa a dy [ v W = dy [ . .. A 9 o
1.1 dihedlimsaare Saduonauduuuiiese (chronic  hepatitis)  N1915
@ { o o o [
MITNYINTIINGIVIAPHIAINTAITIUIU 227 AU TABIZIINITAIIINITLAVUDY HBsAg
1 v [ a 2 [ [ 1 [] <3 o
ludeavesdile Fdodinige iy 6 @oudiull vagldasumsgudui luldidulsaduain
4' 1 d A a g [ Y = = [ o @
ANMADY 1TU 1OANDIDT 130 AT IITaAUONIaDT TaudeamsaTIamszaton lailudy 2
1 4 ] 4
a1 Ao tou 'l aspartate aminotransferase (AST) L4Q¢ alanine aminotransferase (ALT) NoU 119
[ Y [ (= g [ Yy Y X ] Y1 I~ [ [ A
asaansod wenmnizdielsaduiinesalauds vausdihoilu 2 nqudes Ao
1 H 1 o 3 <3 @ o
Ailen lulinswaun TihiuTsauzi59A (non-hepatocellular  carcinoma  patients) $1121
1 { [ < <3 @ o
127 au wazdthendnmswmu 1UiuTsauzi59qy (hepatocellular carcinoma patients) 311U

100 Au dwsumsuendihendmswann liluTsaugS iy eonondihen lidnswaun
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< 3 o & aa o . 1 @ 2 4
HuTsaueFeduiiu 19015035293H998N14 histopathology  HAL/138 $IUAVNITATINFUIHE

1azilal serum alpha fetoprotein 11NN 400 ng/ml

[ o 3 1 1 o ¥ v o W
12 nguaruausau 320 au Taguendu naualuguime lasuiye lhaduenau
v Y
B9 InT 1Az aN50M9AT0 1A (Self-limited HBV infection) $1UU 170 AU 1AL AGUAILAN
A g a P 1 a dy o
miulsznsdnaguaim@an lunedaide  (healthy  controls) 31u2U 150 AU
Y A Yo dy [ v o =\ ] o w dy 2
Athefinelasude higdusnauiiisssiniuazdmwsaidade Ia wan13a599 HBsAg
I I 1 o Y a 1 [
Iifuay, Anti —HBc u@g Anti- HBs ®$uu2n, amsmanvesdullng vag luillszia
Yo o A v v W ~ ' ' ' A a Ay a
ms lasuindu hiaduenauimneu arunquaruguindlulsznnsdndgunman limeaa
dal I T A A A Y 9 dy [ aa [ o '
worlunguiuinadealnaninianalne Joyanugiumazanyuzn19aaiaveINguaI0619

uanaluaisian 2
2. manueehaaeanazana DNA

< o 1 A aa ' o [
Lﬂ‘]Jﬁ'J’f)EJ']\?La@@I 10 Yaaaag Gh! EDTA tube U180 buffy coat HAZUINITNA DNA YS’SI}'JEJ

a

an . Sy v 0
7 salting out Lmzmu”lmqmmu -20C

QU

ad I~ =S

3. 35mMs1aen SNPs Jueiu IFNAR2 waz ILIORB
a0 & A& = . . A ] =
NUIBUE@REN SNPs Tuusw coding region milu non-synonymous SNPs $3913UNG

aonsuanI0anved llsaunIaiauvee11sau i nasuulasanvaivsa lunissuny

=) 4 { 1 1 [ 4
Tdsauduq wsenihinlumsdenedaananiinieluad Tao SNP IFNAR2-FSS (152229207,

) o 1 { A a 2 Aa I =,

T/C) Wudunianinmsulasunsaez i Tuaniltiaeza1fiv (Phenylalanine) 1V ud3u (serine)
U A = . I a
@71 IL10RB-KATE (12834167, A/G) 1ilasumasein ladu (Lysine) 11hiilu nsanganiin

(Glutamic Acid)



28

4. maanzvialulnil

MMIAATILH 1A8IT PCR — RFLP (Polymerase Chain Reaction— Restriction Fracment

Length Polymorphism)

o A A A o a AaA ' A .
4.1 uwumumn”lﬁ’"lﬂmmmauiﬂﬂmﬂuﬂwmmi (Polymerase Chain Reaction, PCR)

Jd

Y
Taaldg Inswosaail

81 IFNAR?2

IFN2 F: 5°-CTATTCCTTACAGGTCTCTC-3’ (forward primer) a1
IFN2 R:5’-GCAGCACTTACCCATGAG-3’ (reverse primer)

¥ ILIORB

ILRB F: 5’-TACAGTGGGAGTCACCTGCTTTTGTC-3’ (forward primer) 48
ILRB R: 5-TAGTCAGACTCCCTTCCTCCTGT-3’ (reverse primer)

[

1 J ¥
TaslaIuNauysIiaoIs Adtl

Y
A A 1

) v A 1 Y d‘d a dy 4 (4 v % d’
4.1.1 aIMNITUYUN IFNAR2 611!ﬂ'£j3Jﬂﬂ?ﬂﬂﬂﬂ?iﬁﬂl%@qﬂiﬁﬁﬂﬂﬂLﬁ’U“lJL 'E’)‘i\i‘ﬂuliJ

= o I 3 o .
imswen 1 Tsaug 598y (non-hepatocellular carcinoma)

10x PCR buffer 1.00 lulasans
25 mMMgCl, 1.00 lulnsdas
10 mMdNTP 020 lulnsans
20 pmol forward primer 025 lulasans
20 pmol reverse primer 025 lulasans
DNA template 200 lulnsans
Taq DNA polymerase 0.05 lulasans
dH,0 525  lulnsans

Total volume 10.00 ]llliﬂ'ia@]i
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v
S A ]

o v A 1 FIAI d‘d a tg 2 2 % 2 d‘
412 aIMMIV8U ILIORB GlUﬂEj‘iJEJ,TJ’JEJVIJJﬂ"IiG]ﬂLGB’lel’JiﬁﬂU@ﬂLﬁ‘]J‘]JL fJﬁ\i“VIVIJJ

o I =
Hmswarnn liduTsaugEaau (non-hepatocellular carcinoma)

10x PCR buffer 1.00  lulasdas
25 mMMgCl, 1.00  lulasdas
10 mMdNTP 020 lulnsdnas
20 pmol forward primer 025 lulasans
20 pmol reverse primer 025 lulasans
DNA template 200 lulnsans
Taq DNA polymerase 0.05 lulasans
dH,0 525 lulnsaas
Total volume 10.00 lulnsans

o v A oA Yo dy v v o ~ o
4.1.3 aMMIVYU IFNAR2 Sluﬂ@iJ‘VlLﬂﬂqﬂiﬂl%ﬂqﬁﬁﬁﬂﬂﬂﬂlﬁﬂlwEN‘]f'Jﬂﬁ'l') uag

o w dy 4 AY . 4
nsamIaye la (Self-limited HBV infection)

10x PCR buffer .00 Tulnsdas
25 mMMgCl, 1.00  lulnsdas
10 mMdNTP 020 lulnsdas
20 pmol forward primer 025 lulasans
20 pmol reverse primer 025 lulasans
DNA template 400 lulasans
Taq DNA polymerase 005 lulasans
dH,0 325 lulnsdas

Total volume 10.00 lulnsans
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o v A 1 t:' Yo ti‘ (% (% (% = <
4.1.4 a9 MIVYU ILIORB Gluﬂi]ﬂﬂlﬂﬂllﬂi‘ﬂﬂfﬂul’)ﬁﬁ@]ﬂf’)ﬂlﬁﬂl“l"lﬂﬂ‘]f’)ﬂi"l') uag

o w Ay Y .. . .
TnsamIaye la (Self-limited HBV infection)

10x PCR buffer

25 mMMgCl,

10 mMdNTP

20 pmol forward primer
20 pmol reverse primer
DNA template

Taq DNA polymerase
dH,0

Total volume

) v A 1 Y A a dy v v v
4.1.5 @IMMITVYU IFNAR?2 Gl,uﬂtjll@ﬂ’Jﬂﬂﬂﬂ1ﬁ@]ﬂ£%ﬁ)1'§iﬁ@lﬂﬁ]ﬂlﬁﬂﬂl

1.00
1.00
0.20
0.25
0.25
4.00
0.05

3.25

lulnsans
lulnsans
1uTnsans
1uTnsans
1ulnsans
lulnsans
1ulnsans

Tulasans

10.00 lulnsans

¥
A A

[

QPN

S
ny

o < 3 o 1 a { 1
msau 1 Tsauzi5981 (hepatocellular carcinoma) tagnguilszansdnaguninai line

AA1Y0 (healthy controls)

TopTaq Master Mix

20 pmol forward primer
20 pmol reverse primer
DNA template

dH,0

corol load

Total volume

5.00
0.25
0.25
2.00
1.50
1.00

luTasans
lulasans
lulasans
luTasans
luTasans

TuTasans

10.00 lulnsans
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4 v
v AA

) v A 1 FA d‘d a dgl [ (% 1% A A
41.6 dwmsudu IL10rRB lunquiihenlinsaare hiaauonauilizesn
o I = 1 a { 1
msvan lhiuTsauei590Y (hepatocellular carcinoma) tagnguilszynsUnaguninadn lume

AA10 (healthy controls)

TopTaq Master Mix 500 lulasans
20 pmol forward primer 025 lulasans
20 pmol reverse primer 025 lulasans
DNA template 200 lulnsans
dH,0 150 lulnsaas
corol load 1.00  lulnsans
Total volume 10.00 lulnsans

A A 9 4 d o v A
nstin19g Insweosd sy IFNAR2
1. QuuQN 95 pIAUTAIFoE U1 2 YN

a = a a2 a3 13
2. QUUYN 95 DIAUFAUFIT UIU 30 IUIN (Guu@mummﬂﬂmamama@zﬂu

aad = .
A ULDE18LAYTI; Denaturation)

a = a = g’/ A a A Y
3. UUHU 55 DIAUFAUFYE WUIUS50 IUIN (mumumﬂ@mﬁgummmaclﬂ”lws

P}

4 [ { @
IWBIEINITDIVNY DNA template il complementary NY; Annealing)

a ) ~ & { a [ L]
4, NN 72 DI UL UFIT UIU 7 UIN (mumuﬁmﬂmimmﬂw?ﬁmummﬂ
J

Tnsine1n Ins1u03; Elongation)

a

Yt =
5. ﬂ\?@ﬂ!ﬂﬂllulﬂ]ﬂ 4 Ayl

Q U

9
6. ‘1/]1“111"{1}@ 2-4 UIU 35 30U
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~ A 91 4 d o v A
nstiii 19g Inswesdmsusu L10RB
1. QuuQN 95 paFIFAFeE U1 2 YN

a = a ~ % ad 13
2. QUUIU 95 DIAUFAUFYT UIU 30 IUIMN (GUu@ﬂuﬂWﬁLLﬂﬂﬂLﬂulﬂﬁWﬂﬂ!ﬂu

aa = o
AP ULDF18LAYT; Denaturation)

a = a a & A a A Y
3. WYY 58 AU UEYE UIU 50 IUIMN (mum’aumaﬂqmwguam1LWEJGl1fi"lW§

2O

4 v v { [
IWBIEINTDIVNY DNA template #l complementary NY; Annealing)

a g’/ PN ] o <
4. UV 72 paAIEAITE UIY 7 UIN (TUAOUNINAMIFUAIITHAIDUIDAY

(BN 4
lemmm"lwamm; Elongation)
a ﬁld' =
5. Aegungil 13N 4 esruaaidod
o g 9 o
6. 99D 2-4 TIUIU 35 50U
o a o d J adg a .
MMIasaouNansusifise1s laeldeadian Ins 1WSFa (gel electrophoresis)

= a @ A o 9 = 1 A 91 4 d o [
mwa@mmmwcﬁmiw”lﬂmimmﬂﬂizmm 209 e Lllf’JGlG]fﬂh],WﬁLllﬂi A1MIVYN IFNAR2 1ag

=\ 1 A 9 I'd J o v A
AsNYUIAYTTIIR155 e LZJ@GlGIfﬂMlWimJ’t’)i a1 vy ILIORB
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[

o a [ == P 9 o v 9 do o = dy
4.2 mwammmwmmm"lﬂ ammmsmmmau"lwmmmw TagldIunauaail

42.1 @MV IFNAR2

Buffer no.4 1 lulnsans
BSA 0.1 lulnsans
Xmnl 0.5 1ulnsans
PCR product 7 lulnsans
Total volume 8.6 luTnsans

422 @MUY ILIORB

Buffer no.4 1 lulnsans
BSA 0.1 lulnsans
Tag I 0.5 1u1asans
PCR product 7 lulnsans
Total volume 8.6 luTnsans

o 1 A Ay A a o o A
HTﬁUHNﬁMﬂqmﬂuuﬂﬂﬂﬂqmﬁan 37 DIAUBALBYID d1NTU 8U IFNAR2 LIag

a o [ I o £ o
qmﬁf}“ll 65@&?[%‘856@8?1 ﬁWiS‘]J?Ju IL10RB “Jul’)a'] 16 G]f’JIlN AMNUUNINITATIVADY

a o P @ do o ad a A
waasaan ldnnmsdaalaou laidasumg laeldaasan Ing W5 Fa (gel electrophoresis)
a t¥:%
5. MIIATTHVIYA

5.1  31A312H Hardy-Weinberg equilibrium (HWE) Tagazyinmsinszriaesunsy

Hardy-Weinberg equilibrium calculator (http://www.oego.org/software/hwe-mr-calc.shtml)

=% (Y] [y} %3 ) &l % U
52 MIUATIEHANVTUWUT YOI IFNAR2UAE IRIORB nUn15aaae 15 ady
F
dntaruisese 9219 Chi-square test (Epilnfo version 6) THMTHIANUUANANNNADATEHIN

AthenungualugudmSuLaaz SNP ¥992f 1190l P values 1182 odds ratios
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53 MIIATIEH haplotype AUINUAT Maximum  likelihood haplotype frequencies
Tne7s Exprctation-Maximiation (EM) approach #1811/5UnTUPLINK v1.07 program (Purcell et

al., 2007)
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Ay a d
HWaN13IIVLUASIVIIM

av
Wan1338

1. wateyanNug MDAz NINATNVBINGNAIDENS

Y
A (2 a ! (2 ] [

v Y
A15199 2 me%’ayawumuuazaﬂ‘ymzmaﬂauﬂmfNﬂme@fm“lmma ﬂﬁﬂﬁ]u

9 a

AR 9 9 Aa a dy [ J [ = dy [ .
Uszansidny1lsznevale Jireniinsaaye lafaauonauiiiess (Chronic  HBV
° 13 ' { ] @ 3 3 o .
infection) 11w 227 10 Taeuvuiludilen ludinswau lihiluTsauzi59@Y (Chronic HBV
o ' { o < 3 o .
infection without HCC) $1uau 127 au uazfireniniswaun lhiluTsauzi59@y (Chronic
o ' o I 1 {
HBV infection with HCC) $1491 1001 NauAILURusIuIY 320 A Taailunguaiuguiime
Y ] Y
Ta5ure hfadusnauiiiesrinsuaza1usan1dneld (Self-limited HBV  infection)
o 1 A d a A [} Aa dy .
w170 au uaznguadruguiulszyinsdndguniman lumeaade (Healthy subjects)
o z:i d‘d ) 1 1 =) 1 d‘ =3
U 150 AU 01N ABURTEHININANYIRY IUFINTLHI 24.27 - 53.96 1 Aundel)suw
d o ] ] 1 1 { =Y
U laaid alanine aminotransferase (ALT) agsl,umﬁw’m 61.86 - 160.59 U/I Annaglsuia
o ] ] [ o Iy [
tou laaiay aspartate aminotransferase (AST) @Qi‘tﬁfﬁ]ﬁ%‘ﬁ’ﬂﬂ 87.6 —110.34 U/l a Hsuseal

HBV DNA 2¢ 14924517314 5.53 - 5.75 (log,,)
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;4
= (3 a

M519h 2 FoyaiugIuezanyUzNIAANAYEINGNAIDE

a9

Chronic HBV infection
Healthy Self-limited Without HCC With HCC
subjects HBYV infection
Number of subjects 150 170 127 100
Gender (female//male) 86/64 89/81 50/77 15/85
Age (mean t SD) 2427+7.19  48.41%13.76 44.44 + 14.63 53.96 £ 16.97
ALT (U/I) (mean & SD) NA NA 160.59 £ 22595  61.86 = 50.26
AST (U/I) (mean £ SD) NA NA 110.34 £ 136.84 87.6 £ 90.88
HBV DNA (log,,) NA NA 553+ 1.77 5751£2.19
(mean * SD)
LENRETN G| HBV = Hepatitis B virus
HCC = Hepatocellular carcinoma
ALT = Alanine aminotransferase
AST = Aspartate aminotranferase
NA = Not applicable

a d d
2. wamynnzrgUsuudini
a J ) ]
VINNITUATIZHIUUVVANUHAINNA18YOITY IFNAR2  TUA NN 152229207
A, ] 1 @ Jd v o a [} e"
(1/C)1a83% PCR-RFLP WUINDUAAAI1810U 15 AAIUNIE Xmnl Waadaai N 1dazTuua

'
J =}

@ Jd o o : (% o ' { g
209 aLUw llﬁgluﬂﬁﬂﬁjjﬂ L@uhleh'll@ﬂ{ﬂ']lw'lg Xml’ll%Qﬁ]gﬁﬂﬁi\‘iﬂqllﬁuQLUﬁﬁ!ﬂu T

9
[ Y

= o J ] I (=) o 4 1 =2 g
ANUU mmﬂu%ﬂmmm@amﬂumﬁ C i‘l%lliJiJﬂﬁ@WU’f)\‘lL@uul%’iJ VUIAVOIYLUE A u 209
1 " W 1 v Y d o ~ 19 = o 1 Y [l I
ALue mmmmmnaummm@u“lw muﬁm‘lu lane N 5 LAD %Tu"lmﬂﬂmmqumaﬂmﬂu
a (Z 4 (Z o ' [
e T ﬁ]SLﬂﬂﬂ"li@]ﬂﬂl@QL’f)ull‘ﬁﬁJ WANIIAA %3%11%1%"1]141@ 158 thae 51 e ﬂQLLE‘Tﬂ\ﬂu lane
A Y = J| T W 1 I a a kS o 1
N 3 Qe ﬂTﬁWﬂﬁ]TullﬂﬂGUfNﬂij‘Mﬁ’J'ﬁ]ElN W uriia hetrozygous CT 3INANNINTAAUUT T uaz"lu
%] a o JaY ¥ = 1 [ ~
aaLua T ﬂJuWﬂﬂJ@ﬂNﬁﬁﬂm“ﬂﬂqﬂ VSHUUIN 209 158 4ag 51 QLU mua@ﬂmauw 2102 4

(LAAIAINING 9)
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a 4 o 1
%"Iﬂﬂ"li'Jlﬂ'i"lg‘ﬂgﬂLLUUﬂQTNWaTﬂﬁa'lﬂGU?N?Ju ILIORB Glum&mm 152834167
as 1 1 o Y Jdo o o a o P 9 =\
(A/G)IﬂEJ'J‘ﬁ PCR-RFLP UM ﬂauﬂﬂmmﬂu"lqmmmmw Taq 1 wammmw% ZUIVUIA
1 A v Y d o o o X o o ] A 3
155  Qlud uasiionanly Lau"lcnwmmmw Taq 1 Frzanasadundauamiu G
o ¥ = o J ] I =) @ J 1 =2 g
ANUU W'lﬂ%juulﬂﬂellf]ﬂﬂ?ﬂﬂ%‘llﬂul‘ﬂﬁ A ﬁ]3uli]iJﬂ']iﬂﬂ‘U@\‘]LﬂHi"lﬂJ‘UUWﬂ‘Uﬂﬂﬂ!‘l]ﬁ Wy 155
1 [ [ v Y d o ~ 19 = o 1 o 1 3
e vmﬂmmmm)uﬂﬂmmﬂu”lcm muﬁmﬂlu lane 13 LA %Tu"lﬂﬂ‘ll@\‘lﬂijllﬁjﬂﬂ']\uﬂu
a 5 4 J o ' [
e G i]gl,ﬂﬂﬂ'liﬁﬂ"llflﬂmullcb'll Nﬁﬂ'lﬁﬁﬂi]%%'lﬁlﬁ}ulﬁ}mu'lﬂ 129 1Lag 26 aLue muﬁﬂﬂu lane
A 9 = J 1 @ 1 IS a a 2 @
N4 ag ﬂ'l?i'lﬂﬁliuvhﬂﬂ"]]’ﬂﬂﬂfjuﬁflﬂﬂ'lﬁ Wuwila hetrozygous AG INATNNITAALUT G LA
lidawea G vinavesnaasuain1a sziivua 155 129 naz 26 ua saaaslwaui 2 uag 5

(LFAAIRININA 10)

1,350

500

300
250
200

150

S 209 bp
S 158 bp

L LU

100

50

l

@ 51 bp

PINA 9 wani1stas1zrvalulnildretnatia PCR-RELPANY S UD U [FNAR2

a [ o v o Y =~ 1 A A Y ==} o
VYUIAVDINAANUNHAIAARNIY Xmnl HUUIA 209 ALue Gluﬂmmwﬂaﬂmiu"lﬂﬂ

G

=

1111 homozygous CC (Aata@adluaun 5), Huuia 209, 158 uaz 51 guud Tunsan
12033 TuInil U heterozygous CT (Ranaasluauii 2, 4) uag Hvura 158 uag

s1 e lunsaingielid TuTnd uuy homozygous TT (Ranaasluaui 3)
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- AR

1,350 =
500 =

300 ==
250 w——p

200 =—

150 = ~ N = 155bp

100 =

R RE

50 =

d' a L) I Y a o v A a [ 4
MNA 10 HamM3Ans1zHs 1 Inildremaiin PCR-RFLPEMSUBY [L10RB ¥1AUDIHAAH UM
v o Y o A 1 A Y =y o
WARAAIY Tag 1 Huwa 155 guud Tunsaingi)ed Tulnil uuy homozygous AA
[ 1 1 { 1 o
@anaasluaui 3), Jvwa 155, 129uaz 26 grua Tunsaingiedd Tulnil oo
heterozygous ~ AG  (Adud@adluiaun 2uag Suaz Yvuia 129 uag

[ 1 1 o [ {
26 grud Tunsaingihedid Tulnil 1oy homozygous GG (Aauanaluaui 4)
[ d| A
3. wamstuiuzUuuudlulni 1ae38 Direct sequencing
o 1 91 ' o Y as a 4 1
a10819 : filelungu Recover  111113NAADIAI8IT PCR-RFLP AAIITHENA WU

A o A A o Y o 8 . =
11"1]11!]‘11/]1] 1YY Homozygous {UU CC LUDYUIUNDAIINING direct sequencing mﬂg‘ﬂmmm

[~ 1 a L& ' o
WIHUNNANMTIATIEHITY Homozygous CC (¥UNU
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1st BASE 934010 Re 182 IFNAR2 IFNAR2 F

CCCTTCTGCTCATTTTTATATTTGCAGTTTAATTAGACACTTCAGAATTTTGATCACCTA
ATGTTGATTTCAGATGTAAAAGTCAAGAGAAGACTCTAAAAATAGCAAAGATGCTTTT
GAGCCAGAATGCCT(C/T)CATCGTCAGATCACTTAATTTGGTTCTCATGGGTAAGTGCT

GCAA

110 120 130 140 130 160
AGATGCTTTTGAGCCAGAATGCCTCCATCG TCAGATCACTTAATTTGGTTCTC.

H a o an
MNA 11 HaM3AATIZH 18T Direct sequencing
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4. NAMIAATIZH Hardy-Weinberg equilibrium (HWE)

H a 4 1 1 o %
M3197 3 WaN3AATIZH Hardy-Weinberg equilibrium lugihenquaiuan dwsvdu IFNAR2

Genotype Expected Observed
Common homoygotes 199.12 196
Heterocygotes 109.75 116
Rare homocygotes 15.12 12
p allele frequency = 0.78
q allele frequency = 0.22
P-value = 0.55

M5190 4 HAMSTAATIZY Hardy-Weinberg equilibrium Tugihenauaiuny dwmivdu IL10RB

Genotype Expected Observed
Common homoygotes 125.08 132
Heterocygotes 151.64 138
Rare homocygotes 46.08 53
p allele frequency = 0.62
q allele frequency = 0.38
P-value = 0.24

{ A 3 1 1 1 ]
1N MINUEAINAN 3 1AL 4 WATUT P-value LIHUI UAT WINNN 0.05 uﬁmﬁﬂuﬁ

1 [ 1 VoA [ VoA 9 [} L= d ad
ANUUANANNUITUINATNAIAN N LLaSﬂTVI]lﬂmﬂﬂTiVlﬂaﬂQ (agiuﬁu@a 139 - “l’JLll,‘]J'iﬂ)
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d v v d (Y] 4 v v v
5. wamﬁm‘nzﬂmmauwuﬁmmﬁu IFNAR2waY IRI0ORB ﬂﬂﬂ1iaﬂ!§ﬂvh‘§ﬁﬂﬂi’)ﬂlﬁﬂﬁ

a A o
PHALIDII

A Aa J| v A
ATNN 5 llﬁﬂ\jﬂ’lﬁﬂﬁzﬂ’]EJGUEJQﬂjquﬂﬂiuqﬂﬂllagaaaamaq SNP  IFNAR2-F8S

(rs2229207, T/C) uag ILIORB-K47E (rs2834167, A/G) luugaznguiszasnnsianun

[

: U { a f v v W ¥ (] '
Falszneudiedileninmsaaie liadusniaudiGosinanua (total HBV) Tasusailudie
{ 1 Y < 3 o [ U { @ <
lutimsannlihiuTsaug5edn (HBV  without HCC) uazfilefiiniswannlahiu
3 o . 1 A Yo ds’ [ = &
T3Auz39dY (HBV with HCC) nguaduguiitae lasuiie liadudniauiiessinsid uay
| 1 { g a { 1 a
awnsoivade’la (Self-limited HBV) taz nquaiuguilulszannsind guamad lumeda

9 1
1% (Healthy controls) Lﬁmﬂ‘%ﬂumﬂumma 9908 SNP IFNAR2-FSS (rs2229207, T/C) 521N

o

Y l
ﬂaumamqmﬂu”hiﬁ@uaﬂmuumwm @antmsnann vag ludmsiann lsuue S i)

(2

funguieiefiiigunmduss wu nguiredisiiiiu hiadusnauifinnuivessada c
1 1 % 1 4 I [ v o w aa
INNNGUADINNNFUN WUV I NNWIAAYNNADA [OR (95% CD=3.31 (2.11-5.21), P
—9 —8 o U v A < = 1
=6.214x10 ‘Az Pc =1.864x10 '] lagdnuazn13n18Menve8aaa C WUV UAY

(autosomal dominant) FilonfFeumeuanudveddlu'lni cc uag CT fu TT IuBY IFNAR2

v
=

1 ' o ' < v o W ~ Y Y Ao o A
58W’JNﬂQNGI’JE]EJN‘I/]HJuhl’JiﬁﬁUE]ﬂLfTiJ’U“VN‘VilI@ (WQW?Jfr]iW@lu'] Llaghluil

Y]

I g o (% 1 o ] ~ < 1A v [l
miwmuﬂﬂgﬂunzﬁmu) ﬂUﬂ’éjlllﬁ'J@EJ’]QVITJ@TUJ’I’IWL!SUQLHQ NWUIT UANTUUANA DY

Tipddynieada laolia1 OR = 4.02 (95% CI=2.41-6.75, P =4.631x10 "uag Pc=1.389x10 )

9
@ a [~ U

a dyo./ 1 1 Y d‘d dy [ (Z v S A
TuauIveil \HL‘U\‘]ﬂfl‘JJW‘ﬂ’JEJVHJﬂTi@lﬂL“D"E)ll’Ji’GWHJﬂﬂlﬁﬂﬂliﬂi\ilﬂuwﬂﬂﬂﬂ”lmmﬂ”li

q U U

3 o U { =

warnn I ulsanzdedy vazdihenimswanlhdulsanzdedy waziionfFoudiou

QU

)

= v W = ' ' @ 1 A 3 v v W A A
ANNDYONIRaaa C uas T Tuau IFNAR?2 551’731@ﬂ@ﬂﬂ3@ﬂ’]\1ﬂlﬂull?ﬁﬁﬁﬂ@ﬂlﬁﬂﬂﬂll

] ]
@ ]

o I 3 o 1A 1A o I 3 o Y 1 aa
mswwm”lﬂgﬂuwwmuua‘”ﬂaml"1mmiwwm”lﬂgﬂuu%3mu NUNQANUAIDYINNUTUNIN

q

{ o I
LL‘INLLN W‘]J’J'] ﬂ’J'UJﬂGUf’JQ@ﬁaa C sllﬂ\iﬂa“g]j@ﬂ']\ﬁ/]ﬁJuhl'Jﬁﬁﬁﬂ@ﬂlﬁu‘ﬁﬁdﬂ'ﬁwwu'ﬂlﬂlﬂu

(J 1

o (% o < ]
NSL?\W]‘U Llagﬂall‘VIll?JiJﬂTiWGJJ‘Lﬂhl‘]JL‘]JuNSL?Q@]‘UE‘Nﬂ'ﬂﬂaﬂJ@?‘OEﬂQVﬁJﬁ"lJﬂTWLHNLLiQf’JEJNfI

Q U q E)

9
3 [

Wod Ay naaeangu {[OR (95% CI)=3.50 (2.09-5.87), P =2.630x10 'uiaz Pc =7.890x10 'J; [OR

a
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319N 5 MINT=e03ANNd 11 Iniluazdaaaues SNP IFNAR2-FSS (152229207, T/C) Uy IL10RB-K47E (1s2834167, A/G)

SNP Genotype/ allele Total HBV HBYV with HCC HBY without HCC Self-limited HBV Healthy control
N=227 (%) N=100 (%) N=127 (%) N=170 (%) N=150 (%)
IFNAR2-F8S cC 13 (5.73)" 7(7) 6 (4.72)" 10 (5.88) 2(1.33)
(rs2229207) CT 96 (42.29)" 42 (42)° 54 (42.52)" 86 (50.59) 26 (17.33)
TT 118 (51.98) 51(51) 67 (52.76) 74 (43.53) 122 (81.33)
C 122 (26.87) 56 (28)° 66 (25.98)° 106 (31.18) 30 (10)
T 332(73.13) 144 (72) 188 (74.02) 234 (68.82) 270 (90)
ILIORB-K47E AA 22 (9.69)° 13 (13) 9 (7.09)" 33(19.41) 19 (12.67)
(rs2834167) AG 115 (50.66) 51 (51) 64 (50.39) 67 (39.41) 69 (46)
GG 90 (39.65) 36 (36) 54 (42.52) 70 (41.18) 62 (41.33)
159 (35.02) 77 (39) 82 (32.28) 133 (39.12) 107 (35.67)
295 (64.98) 123 (62) 172 (67.72) 207 (60.88) 193 (64.33)
nngmn  SNP = single nucleotide polymorphism
HBV = Hepatitis B Virus
HCC = Hepatocellular carcinoma

(374



d‘ 1
MI9N 5 (919)

* Autosomal dominant model CC+CT compared with TT genotype (total HBV vs. healthy control); OR (95%CI) = 4.02 (2.41-6.75),
P=4.631x10", Pc=1389x10".

® C compared with T allele (total HBV vs. healthy control); OR (95%CI) = 3.31 (2.11-5.21), P= 6.214x10", Pc = 1.864x10".

° AA compared with AG + GG genotype (total HBV vs. self-limited HBV); OR (95%CI) = 0.45 (0.24 —0.83), P = 0.006, Pc = 0.018.

¢ Autosomal dominant model CC+CT compared with TT genotype (HBV with HCC vs. healthy control); OR (95%CI) = 4.19 (2.29-7.70),
P =6.734x10", Pc =2.020x10".

°C compared with T allele (HBV with HCC vs. healthy control); OR (95%CI) = 3.50 (2.09-5.87), P = 2.63Ox10_7, Pc=17.890x10".

" Autosomal dominant model CC+CT compared with TT genotype (HBV with HCC vs. healthy control); OR (95%CI) = 3.90 (2.20-6.94),
P=3.814x10", Pc=1.144x10".

¥ C compared with T allele (HBV without HCC vs. healthy control); OR (95%CI) = 3.61 (1.93-5.20), P =9.169 x10_7, Pc=2.751x10".

"AA compared with AG + GG genotype (HBV without HCC vs. self-limited HBV); OR (95%CI) = 0.32 (0.13 —0.723), P = 0.003, Pc = 0.009.

14%



M51an 6 Myuaszviuan Innilvosou IFNAR2-F85 (1s2229207) 1ay ILI0RB-K47E (1s2834167)

Haplotype frequency HBYV without HCC HBYV with HCC Total HBV
vs Healthy control vs Healthy control vs Healthy control
Haplotype Healthy HBV HBYV with Total HBV OR P_value OR P_value OR P_value
control without HCC
HCC
CA 0.0248 0.0730 0.0841 0.0835 5.99 0.039 7.7 0.016 6.84 0.014
TA 0.3416 0.2498 0.2896 0.2902 0.63 0.116 0.80 0.887 0.69 0.732
CG 0.0779 0.1868 0.1852 0.1858 3.72 0.001 3.48 0.002 3.75 0.002
TG 0.5557 0.4904 0.4412 0.4406 0.72 0.414 0.59 0.048 0.66 0.059
HINYLHA HBV = Hepatitis B Virus
HCC = Hepatocellular carcinoma
OR = odds ratio

corrected P-value

9%
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Fanaindle Inalwaneslay (Single-nucleotide polymorphism)

o

Fanatiing le Ind Indue sy (Single-nucleotide polymorphism) Wil (SNP) Hu

v
=2 S

@ o v A d PN = ~ A = S R o ~ ° ]
msulsiuvesdduALuesianiaFmIlasunlasvesiinnd Ie manilaaa1u? Tunvia 1#
' = A Aaa A A A o A ' = ' = A AaAaa
UANA1991ND TunveaaslInou lualramedrnurssnienn Ias 1y Tsuonunarda luaalizia
[ @ [ [ ay [ I~ o 1 ] I~
RYINY AI0819Y FUTIUAD U TUMUNUUAINUINAUADIAUNDITI YU AAGCCTA uag
=\ 1 A a =3 Jd v = [ dy 1 Y dyd
AAGCTTA TAuUana19aNiInalo InadIvuie 19uinai11ld21 SNP TRV

v A 1 = A v A 1 a’;
2 90aq Iﬂﬂ SNP mu“lwmumwm 2 paaainuu

v H Y
<ﬂ1WW‘H'Jﬂﬁ 1 ugadanbuevad SNP 'ﬁlﬂﬂﬁuﬂl‘!?ﬁﬂ DNA
a aA d ” .
INAUANYD13 (PCR, Polymerase chain reaction)

A o . . I A o
MSIANTIUIU DNA 1a835 PCR (Polymerase chain reaction) {UI5MISINNTIUIUYOY

2 9 o v

v Y v

DNA ﬁﬁuﬁﬁ}ﬂﬁﬂﬁ%1ﬂ DNA i’JiJ’1/]Qﬂil@ﬁﬁﬂﬂiﬂulﬁ}ﬂqmiilﬁuﬂl’t]dﬂ1iﬂ1 PCR ﬁamuwﬁmm

Aan = £) ) 1A . . . 1AA o o
DNA NyaIUU93d DNA NTIAINITINNIIUIUDYY oligonucleotide primer 1 ANUAIAULUT

v ' b4

complementary NUAUSIAVIWEUD91/a18 2 91909 DNA a5 Id09MINUTININ (AIHU
o 3 A 9 o w J A Y A v ~ Y A o
NYUNIZADINIIVAAVILAVNTIUUDI DNA ﬂ@giﬂaﬂi@ DNA @3UNLIIANDINITINNITUIU

[l H ] 9
ONITIVLAINTUNUTINIY DNA auiuq 19)



55

35mM371 PCR Uszneulildae

1. denaturation ¥111¥a18 double stranded DNA ttendi0anu1dy single stranded Tag

T¥anudoungungil 94°C
2. annealing HUNEDI NITTINADTLHIN primer AUMALIIEN complementary A1

. 2 . 4 .8 - ! 9 <
3. polymerization ¥i3® extension ¥i3® elongation wWumsaoae primer 14101 ]1“]5 y
Y v
DNA polymerase Taglunsiisnagl¥ DNA polymerase FUANAYNGF NI Taq (Tack)
I { [ % A 1
polymerase 111 DNA polymerase AANAMIINUUANG 8 Thermus aquaticusBaliguauianuao

9 Y aA @ o’g [ " A so’ 9
mwmau"lﬂ (LL‘Uﬂ‘VILSﬂﬁ18WUﬁu®1ﬂﬂ€)§J’UiL’Jmu1w3’f)u)

Y
MH191NV0 1 990 3 Al heat denaturation, annealing of primers L1 primer extension

= o a o
dnvaneg e Taena lensidszunm 25 - 30 sou

Polymerase chain reaction - PCR

S 7 L ¥ A SO
-y » v lll'llll“'ll — ’Illllﬂull‘ - /
Os' » 3‘/ T 2 2 “mlll \
I ° ° 8 s
AR S ad
" & !|l||||||‘ 5 3’ I /‘ “ﬂ
¥ ¢« | * ? ’ \ m‘un - Hﬁlllll \‘
DNA primer 3’ 5 3 5!
nucleotide \ lﬂlllﬁ /
\.

@ Denaturation at 94-96°C
a Annealing at ~68°C
e Elongation at ca. 72 °C

~ an A a 9 a
NMNUINN 2 ’Jfﬁﬂﬁmnﬂ?n1mm@umﬂ’wmﬂuﬂ PCR
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yY =

doidenlTou1lseminilauesds PCR Ao Taq polymerase N1% lilinaiaudia proof
. v 2 - A o A 9 ' oo quyw =
reading A9 URIZIANUAANAIA luMSTIaNgndownaeluais DNA uulash i lawan
a . I { 1 f %
Aa 1J91n DNA duuuudnilsznmanila PCR 15u3sh laemsiuilouvues DNA 81 DNA 69
Y zg Y A & . o Iy = A o 1 g
AugnUulouAIeDNA dUFY primer @111509D IANIZIMTIANTINIUTIUYOY DNA 1A
9 o A o ' ~ 9 L= J o an a
WiouaAUMSMNTININ DNA  dauiisidesms lalimslszgnaiueitmsuagHananain
9y Y ¥ A o ' A4 o o . A
PCR 11 18Ma1ea 1150 amMsius1LIuvesaIuUed DNA (o1 11451 DNA cloning 1150mM3
A o ' Ay . A o . = Yoy
INUUIUTIUUDY DNA NADINITIN genomicDNA e 19 1avih sequencing 509N 1975
PCR lumsitianelsn
an 2o ' A Y 2 X A T oA 9y A g
3 PCR U112UVU09 DNA @IUNA0IMTILNNIULLLTUIANANAIIADDUTUAUIN
A & Y A Y ~
DNAI Tuanaseuinilsves PCR 9214 DNA 2 Tuanaseunaesazla 4 Tuanaseunaway

Y v v
14’8 TwanaedwilGes llseunauas 18 1,026 Tuanaseunaauasla 1,048,576 Tuwana

Mdy 3 axA o Y <3 1 Y 1 1 Y Y 1 o w
Wit ade, saaGwaazsenldnar v uasidesiuediuvesdmuid
= A g 7 o g i '
o1 DNAs1aulumeidlulse Texilumseonuuunasdunsizy primer PCR @10150%70
iaalsalduly PCR Tumsasivnuuuaiisevse 1Saau HIV (human immunodeficiency
v d %
virus) ‘ﬁlﬂuﬁ”lm@ﬂﬂﬂﬁﬂ AIDS Human cytomegalovirus s8¢ hepatitis B virus PCR 8381301359
il 15 ums e Tsamaiugnssu Taammiziilinsasiaaousingle-copy  sequence 11
7 v X 79 ¥ A a & oA .
DNA vousaaitu | 1daevuunn M31szgnaly PCR Niraulodneg1anilane “ancient
AAaa d'

. A ] A o 2 = 3 v A oA
DNA analysis” ADM31¥ PCR IWNTIUIUDNA ﬂjawmmmmmmmmqmuiaﬂmewu‘ﬂ

Y o A A o =2 Y Y Y Ao 3 ¥
VUAIYU DNA mﬂ‘JJ‘JJlI‘t]Tﬂ“]ﬂﬂLL'JJﬁﬁlWﬂuTNTﬁﬂBTﬂuﬂ’Nﬂ1u’J’JGJJUTﬂ”IiL‘iJUGlu
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dtanlnslyllada (Electrophoresis)

[

I a { @ ] o
Wudsmsuenaisinaunuegldeoniniulagldnszua ldilimdnnisvoes
Y H

1 H H Y
electrophoresis  A010219 TwananiUszgasluaunldihnmannda il 2 d2negld

Ll

kS = A 9 2 & v & ~ A~
asazate Tuanavesasunazinianaeudiennvinils ligurvikTasi Tuananiilse g

i1 H 2 H H )
Tihsmdluaneznaoui ldAdiauluvaziTuananiivsza dhswdluavznaeuily

9
4

PUIVINMTIAD

A @ 2 ~ J . < A AL Y
aunluanvauziitsiseni electrophoresis anuEa lumsinaounIuegny

U

] Y
ade 2 Ysgmsneusawanauduna lagaum luihnszae Tuanaiugladednlsensnils

A ) A A% a X A £ A Yy g o
ﬂauﬂmumumimaau%mmmuiummzﬂmaQauumaaummmﬂﬂumﬂaN

A A a Y A Ay 1 o = 3 A
wesuladuy Ivih Tuanavesdsazindouia1eaUETIUNTZNIDIAWEIN
¢ o v 7 4 Ay < = A
AugadnuuIINUMUIINUY IanaszmaouNAIsANUFTININLAIL0I9IN Tuanaveds
9 ] v
a1 aziinnuuananunsviagditazdszy Wik ldanuansalumsnaounlu
4
1 @ Y a, <
a1 Ilihaedussausoueneenainduldn1suena1s 1aeds  electrophoresis  Hailu
4 < A a ' a a a o a A 9
Usg TowinazilunionediaunluneadiInatesinnaiaiu lglunisuenyuaves

DNAuaz T1)sau
Paper electrophoresis 42 Gel electrophoresis
! o 1 I 13 ]
13971 electrophoresis 3@ 315ansN 1@ luensazarsuaaztlumsazainniniluedia
Y o q ¥ A A A o A o 9 = 4 A o
mﬂmmﬂﬂmaQammumaaumﬂlumﬂmmmwuﬂslwLmumzmaauﬂumsazmﬂmﬂma

neulEn 2 Uszan Ao

. =2 A BY A < J Ao
1. paper electrophoresis Batianlaglunisusnarsniuaiunauveduananilsey

Q

D.

=\

< 1 I o o
wazvinadn lagldnszay @unnilunszaiynsed) iuh vdlendlreasazareniing
° ) v 2 9 g ES A v \
AUy pH uaziinne Rizninen Ivih 2 aanniuheasidesmsezuen Tuanaaeg oon
[ ~ o 1 { o g‘/ 4 a 1 4 { g
nnnulveandiriansivuauunszasiwdslaauin il wazdaes Ifindounilu
Y =2 o S o q ¥ ¥ Y ~ o A A
naerIIzZud B InTEM B UL ITedsuauaznfSsumeunumsnaaUNUeIaI
~ o q ¥ = ' v g Y A Y qu v o o ad
wasgruns i ldsaunsoanu luanaaegmaniu ldnieo Iasnuiuassdne

11 1U1/52AUAY film x-ray (Fudu
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. < (J R { A I [l
2. gel electrophoresis Ao l¥Juiludinanguilunieuiusdrauinlunisdnu
A o a A Aaa v Y Y A
ey TdsAunaznsatinasniuilsznev lidreiio Junazmsazaeiuzanuazazgn
] I ] ' ] ] &l Y Aa Y a A . 2 g
vaolunuuegsznaununszen 2 uniieduiteuldl 2 ¥iiafe polyacrylamide Fuilu

. { ¥ L g . 4 ! 1 g
cross-linked polymer Nazaerilduas agarose Fauilu polysaccharide Glmﬁai’uﬁwamﬂmmuﬁ

=

wa g ] g}/ &’ 9 o g}; 9 1 g}; Y Z’,
auantadugnyuegmelunniuiio juszgni ldas 1isenaealwih 2 vrasazareiin

¢ 4 a g
aoamsfnyvzgnuoaad lluiiejunazlosudanszua i Tuanaluasazareriune:

=
U
A Ay o A A @ ] =] A Ay 3 Y 1 A Y
ﬂ?ilﬂﬁ@‘L!‘V]iﬂﬁﬁ]‘1]fJ@‘L!“"]L‘HlIE]‘Llﬂ‘L!IlILaQai‘ﬂiyjﬂ’J"Iﬂi]gLﬂa’E]HT]@’JEJFI’JNJL?’JH’E]EJTYJ"IENGI‘H
2 g A A v Yo 2 A gy 3 A 9 o v
nammﬂjuﬂfuzma@u‘nuaﬂﬂuhlﬂ%mimmumallmamwammzﬂﬂzﬂ@ﬂizu’c’r"lWV\huazunu

panuInLHunszanuanih lldenasedsenudy film x-ray ae 11/
artevlueadi (RFLP, Restriction Frangment Length Polymorphism)

RFLP Wil']ﬂﬁ\i ﬂ'J']iJLmﬂﬁ"l\?ﬁ%@ﬂ?'li]ﬁﬁ']ﬂﬁﬁ']ﬂﬂl@ﬂﬂlﬂ']ﬂaL@ulﬂ ﬁlﬁﬂﬂ']ﬂﬂ'lﬁﬁjﬂﬁjjﬂ
Jdo o . A [ = o [ Y
U lyidAs1UNIE (restriction  enzyme) tHB331nM15ATIvaeD IusEAn TesAu1 1 linda
A 2 A o A X Ny yy A a e 1 3y ¥
IMINAIT iNllmimaﬁ]ﬁaﬂuimum’aum G]f\‘lll"]]'ﬁlvlﬂlldiﬂll o fT’liJ’liﬂ'J!ﬂi’lgﬁi]'lﬂﬁ’Jui@ﬂhlﬂ
2 o dy A a a 9 d o 9/%’1 !
Tﬂﬂ”lmmﬂmumﬂa 5353ﬂ’|5ﬁ]5iyl@1|1@] LUAZaNINLINADY Vl\“lﬂ\?fﬂﬂ’liﬂ@]i'ﬁ]ﬁ@ﬂhlﬂﬂ\iﬁ')u

G 1 d‘ ] =
ﬂlawuuazmuﬂﬂ%u

§ ~ a { dy ] J A g v
1% DNA polymorphism 1182 Usnanlinnuvainvateil o1vegludiuiilugada
o o Y .. v a2 [ ' Y A v n g =
i]1LW13‘1/HGl°H restriction enzyme mmmmm@ummnmmﬂanmm"lﬂmami]m”ln”lﬂsluﬂuu
Y v
YA NAIANaNY 'ﬁdiwﬂ,ﬁ’mummawumu RFLP (mmnmmtmmmamuGummaumclm

I ~ @
Tuw) Wuvanvainvalenu

Y
2 A a [ 1

dwu RELP TuuSnaTasalaudrgunainldndeaiimmnsiunaiunus naainaid

1 QS‘ 1 (] 1 U (-7 1 %
iIFonuaaz¥uaIu RFLP luduvvalanafeinuil oaaa
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DNA sequence

v A ax

a d a Y dy 2 1= = an 9
mmﬂumsm DNA sequence HUUMTNAHUIVUAAT 1970 Iﬂﬂll 2 35AYNUADIT

~

& Y 4? . 9y A A (Y A o ]
Nl Warn1vu Iag Allan Maxam Lag Walter Gilbert Iaglge1sinlinozaad1o DNA Na1utiig
o A o o ~ o o o w g}; Y 3 a =) [ =\
iz Taendiag DNA Ni51921uimsmaauiuauiuIzdouili DNA yliaReInuazll

an & a ' . > ' A aa &2 & o~ '
YuIALsz 200-1000 bp A5 HITENIT Maxam-Gilbert sequencing @IUDNIFTUUIUUG NN
. . A p R o 49! as 9
dideoxy sequencing ¥i3®Sanger sequencing FINHUUIVUN 1AY Fred Sanger Tae2sms 1y enzyme

1 . v ax . 3 axaa 9 A ax o w g’/
W90 e18 DNA 910 primer 1419917475 dideoxy 135NN l5unnga I5mMsrarauiu iy

Y Y
lasumsimumnaase autigiuiicunsasi lddeonas lddudougeenmin msmarauwail
I Jd 1 = = 1 g v J A
Wudse Tevoarsunnlumsaneiguaiegniluay a7 uagies Iaoluau human  genome

I ! o w g : A o A a1 o
project HuTIAsamsNIzAnMIE R DIIANIMUAveIAY B9 AT uazMtiuMIAAfRUNIaTY

g

o @ U o W . @ A o <] Y
’G’f’l’ﬁfl'llﬂWiﬁ\W]i?ﬂﬁ’l@‘UlﬂﬁT@ﬂﬁi\? (DNA sequencmg) Waﬂﬂ’lﬂlWﬂJﬁﬂuﬁuaL@umﬂﬂﬂ
a AaA 14 a @ s Yy a g aa Y o v aa
INAUANEDTT G]i'ﬁ]’ff'ﬁ]‘ﬂWﬁﬁﬂmcﬂﬂ]’lﬂﬂ'Jﬂli]ﬁ@taﬂi@]ﬁiﬂﬁﬁﬁua'J NINITANAALDULIDIN
q

walvys ﬂ%ﬁjﬂ%ﬂﬁ’ﬁ)ﬂ HiYield™ Gel PCR DNA Fragments Extraction Kit (ﬂTW“ﬁ 3)

Q
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PCR product

' v
MWHUINA 4 TUABUMTANA PCR product Inaldea ana HiYield™ Gel PCR DNAFragments

Extraction Kit
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a ¢ a JdvY A aa
ﬂ]i’«l!ﬂ§1$1"i’du’dﬂﬂ3El’JﬁTlNﬁﬂﬂ

T1/sunsy PLINK v1.07 program Wan lag Purcell S et al 910 the Center for Human
Genetic Research, Massachusetts General Hospital, Boston (Purcell S et al., 2007). The software is
available online at http://pngu.mgh.harvard.edu/purcell/plink/.Input file format

9

Yoya 2 Trld 1970 T1sunsu PLINK Usznouane PED file tiaz MAP file
1. PED file
PED file fi® white-space (space or tab) delimited file:ADAVNTN 1 - 6 VoA

Family ID

Individual ID

Paternal ID

Maternal ID

Sex (1=male; 2=female)

Phenotype (normal=1; SLE=2)

) o v I o A A I a I v o A A
dmsuneanin 7 dauned 1u Inilneiludl8nus (1,2,3.4 130 A,C,G,T Lazduq)

U J
sniuiuldiaugud

Y [l VN~ 9 1
17981983 PED file (IF12.ped) waad MU LA
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& JFIZ - lutzpad ‘__J_JLE
File Edit Format View Help

FH1 M1 0 0 2 1 GG cc GT cC cC A=
FHZ N2 1] 1] 1 1 GG cc GT CT cc A”
FN3 N3 0 0 2 1 GG cc GT cc cc A
FN4 M4 0 0 2 1 GG cc GT cc [S)¢] A
FNS Hs 1] 1] 2 1 GG cc GT cc ca A
FNé& Né 0 0 2 1 GG cc TT CT GG G
FNT N7 0 0 2 1 GG cc GT CT [Sy¢] A
FNE& Hz 1] 1] 2 1 AG cc GG CT cc A
FN11 N1l 0 0 2 1 GG cc GG cc [oe] A
FN1i4 Ni4 0 0 2 1 GG cc GT CT GG G
FN17 w17 1] 1] 2 1 GG cc TT TT ca G
FN1g Niz 0 0 1 1 GG cc GT CT cc A
FN19 Nig 0 0 2 1 GG cc GG TT GG A
FHz0 nao 0 1] 2 1 GG cc GG cc (oS¢} A
FNZ1 jopal 1] 1] 1 1 GG cc TT CT ca A

2. MAP file

1A Y 1 v d a . 9 o
I@fJﬂHiiJGIuGU’E]\‘ILLG]ﬁ%ﬂE]ﬁiJuGU’EN MAP file ®5U18 single marker ﬁqﬁmayamuau 4

o dal
UDIAIU

chromosome (1-22, X, Y or 0 if unplaced)
rs# or snp identifier
Genetic distance (morgans)

Base-pair position (bp units)

[
J= =

a d 1 ] 1o & I { Y
msanszidInlvg lisududevilunmunmewugnssungnszy13lunsalag
P . 3 A o o A o @ a s 1 QY @
specifying a genetic (cM) map wWuged mu‘wqﬂmmuGgﬂsummﬁamﬂzﬁwmmuﬂmmﬂu
Y Y
v A v

' 9 [ 4 4 o { gl.z
iZﬁ’JNuﬂﬂﬁﬁTWS‘Uﬂﬁ‘ﬂﬂﬁ@‘Uﬂﬁl%f)uiﬂﬁ‘l]uwuﬁj”mﬂ@ ‘JJ‘L!iZEJ%‘VINWuﬁﬂ’iill‘ﬁﬁ”m”liﬂ@]\i

v oA
AN 0

#198619U89 MAP file (IF12.map) taraa liiiuduaia
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IR oz pad H=1E3

File Edit Format View Help
1157513873 0 157070497
1rs2276403 0 157084223
1rs856084 0 157181765
1rsd657618 0 157230114
1rs866484 0 157253101
Lrs1772414 0 157269531

1rs162416420 157313422

713 Running ¥e4l1/sunsu PLINK

1.

Allelic association test

] v Y
eI UMINIATFIUNSEL / MIAIVAUMIAATIEHANUFURUTAWAT I8l

Microsoft Windows KFP [Uersion 5.1.26801
(C> Copyright 1785-2881 Microsoft Corp.

C:~\Documents and Settings“TOSHIBA>cd:

C:~>cd plink-1.83—-dos
C:~plink—1 _.8B3-dos>plink —ped IFIZ.ped —map IFI2_map —assoc ——ci B.95_

CHR Chromosome

SNP SNP ID

BP Physical position (base-pair)

Al Minor allele name (based on whole sample)
F A Frequency of this allele in cases

F U Frequency of this allele in controls

A2 Major allele name

PExact p-value for this test
OREstimated odds ratio (for A1)
L95 Lower bound of 95% confidence interval for odds ratio

u9s Upper bound of 95% confidence interval for odds ratio
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o ' y3 9 '
#7989V output file LLﬁﬂQiWLﬁHﬂWUﬁTQ

[E] 152 shasu 7w e 0,59 - Wyl HER
File Edit Wiew Insert Format Help
el &k # @ B
| CHR SNP EF Al F & F U Az CHIZC P OR Las uss
1 rs7513873 1570704597 A 0.1258 0.1158 e} 0.1511 0.6704 1.099 0.7104 1.701
1 rs2276403 1570584223 T 0.09231 0.035333 C 0.191z2 0.66189 1.119 0.6766 1.548
1 rs556054 157151765 G 0.2974 0.3683 T 4.309 0.03792 0.7z62 0.5368 0.93z7
1 r=4657618 157235114 T 0.4128 0.4113 C 0.00154 0.9658 1.008 0.7541 1.343
1 rs566454 157253101 G 0.5 0.4z22 C 4.655 0.03086 1.389 1.0z9 1.823
1 rsl772414 1572659531 G 0.51z28 0.4274 A 5.573 0.018z24 1.41 1.08 1.876
1 rslec4led4z 157313422 T 0.4333 0.414 G 0.z2921 0.588%8 1.083 0.81z2 1.443

v A o a a 4 A o v 9 ' dy
lelﬂ’]ﬁﬂ’lluuﬂ’li:]!ﬂi’lgwﬂ’lilﬂaﬂuuﬂa\wnllﬂ’lﬁﬁﬂ]’l\?ﬁ’l\iu

C:splink—-1.83-dos>plink —ped IFI2_ped ——ma ——agsoc ——mperm 10HAEHE

2. Model of inheritance analysis

AINATOU dominantmodels 1A% recessive models ADAITANHUND minor allele ( 9

minor allele 115wy 11 output VYBIFAA - - assoc 130 - - freq

FAUVAR D Ao minor allele g d Ao major allele

Allelic: D versus d

Dominant: (DD, Dd) versus dd
Recessive: DD versus (Dd, dd)
Genotypic: DD versus Dd versus dd

v 9

9
%WﬂﬂﬁTJsﬁINGa]ju MMsNAgeUINMFIT19a193l

C=plink—-1.83—dos>plink ——ped IFI2Z.ped ——ma
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NMIAIBNAIINAN

1. Primer

@383 stock 191311 200 pmol/ul  TasmsfuIn

C\Vv, T GV,
100 x 568 = 200 x 'V,
vV, = (568 x 100)/200

v

284

2

161383 working 113J1 20 pmol/ul 1311813 100 u1 Tasmafuda

C\Vv, = C,V,

200 x V, = 20 x 100

Vv, = (20 x 100)/200
v = 10

Y5u1511a502811n0a1 90 w1 14 primer 10 pl

2. 5M NaCl
NaCl 2922 g
Distilled water 100 ml

65

¥ g d‘ ] ' 4 d‘ o
YSutSuasalretiingu 100 ml Y5u pH 7 7.2 wauasazaneuazii ldsingesn 121°C

=
9115 U
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3. EDTA
EDTA 3722 g
Distilled water 200 ml

- < o (0 & 4
Y5ud5uasareriinau 200 ml U5y pH 1 8.onauasazanaaziirlainded 121°C

8115 U0

4. 50x Tris-acetate buffer (TAE)
Tris base 424.0 g
Glacial acetic acid 57.1 g

0.5 M EDTA pH 8.0 100 ml

o Y % o @ { o v ¥ { o
YSutSinasaretiinau 10 ml Y50 pH 7 8.omauensavarouaziildsingen 121°C

a1 15 W
5. 10 mg/ml Ethidium bromide

Ethidium bromide 1.0 g

Distilled water 100 ml
3 Yl A A
wﬁumiaxmmmmﬂmm 4C
6. 1.5% Agarose gel

Agarose 0.3 g

1x TAE 20 ml

v Y] A < g a3
ﬁﬁﬂ"lfJﬂ’JfJFI71HJ3@1!Glul@ﬂﬂ‘ﬂ]liﬂﬂimwuﬁ&ﬂi@dNﬁm‘]_]uﬂiﬂﬂiniluhliJZJLiJﬂ agarose
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Introduction

Abstract

In this study, we investigated the effects of two functional polymorphisms, type
I interferon receptor 2 gene (/[FNAR2)-F8S and interleukin-10 receptor subunit beta
gene (IL/ORB)-K47E, on chronic hepatitis B virus (HBV) infection. We included
227 Thai patients with chronic HBV infection [100 with hepatocellular carcinoma
(HCC) and 127 non-HCC], 170 individuals with self-limited HBV infection and 150
healthy controls. Polymerase chain reaction-restriction fragment length polymorphism
(PCR-RFLP) method was used to analyze these two single nucleotide polymorphisms
(SNPs). In this study, the C allele of IFNAR2-F8S was found to be significantly
increased in chronic HBV patients when compared with healthy controls [odds
ratio, OR (95% confidence interval, CI)=3.31 (2.11-5.21), P =6.214 x 10~ and
corrected P-value, P. = 1.864 x 1073]. The effect of this allele was similar to that
of an autosomal dominant gene in the presence of CC and CT genotype, when
compared to TT with an OR of 4.02 (P =4.631 x 10~ and P.=1.389 x 10~% ).
Furthermore, AA genotype of IL10RB-K47E was found to be significantly decreased
in chronic HBV patients compared with individuals with self-limited HBV infection
(P =0.006, P, =0.018 and OR = 0.45). For haplotype analysis, we found CA and CG
haplotypes were associated with susceptibility to chronic HBV (P =0.014, OR = 6.84
and P =0.002, OR =3.75, respectively) when compared with healthy individuals.
This study suggests that IFNAR2-F8S polymorphisms might be involved in the
susceptibility to chronic HBV infection. Moreover, AA genotype of ILIORB-K47E
may provide a protective effect in this disease. However, an association study using
a larger sample size should be performed to confirm these findings.

affect the different outcomes of patients with HBV infection.
Several studies indicate an association between human leuko-

Hepatitis B virus (HBV) infection is the most common cause
of acute and chronic hepatitis. Although the number of HBV
infection has been reduced by the use of an effective HBV
vaccine, there remain 350million individuals worldwide
infected chronically and who become carriers of the virus.
In addition, chronic HBV infection is associated with the
development of cirrhosis and hepatocellular carcinoma
(HCC) leading to the death of approximately 1 million people
each year (1). Thailand has been classified as a region of
intermediate endemicity as well as Taiwan, India, Pakistan,
Korea and Philippines (2). Chinese twin studies showed a
higher concordance rate for hepatitis B e antigen (HBeAg)
persistence in monozygotic twins as compared with dizygotic
twins (3). Therefore, the difference of host genetics might
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cyte antigen gene (HLA) with this disease and/or the ability
to eliminate HBV (4-6). However, recent studies showed
that non-HLA genes are likely to be involved more than HLA
genes. In a whole genome study of Frodsham et al., a cluster
of class II cytokine receptor gene on chromosome 21g22 was
identified as a major susceptibility locus (7). Further study of
Frodsham et al. found IFNAR2-F8S and IL10RB-K47E that
are nonsynonymous single nucleotide polymorphisms (SNPs)
were significantly associated with outcome of persistent HBV
infection in Gambians (7). Moreover, several studies in Chi-
nese populations reported that these two functional SNPs were
associated with susceptibility to chronic HBV infection (8, 9).
However, these studies have shown controversial results. In
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the Chen study (9), ILIORB SNP, A allele was found to be at
risk for chronic HBV infection, whereas Gong et al’s study (8)
showed the protective effect of this allele. For IFNAR2 SNP,
the study of Gong et al. found that CC (SS) genotype was
associated with HBeAg negative patients and the T (F) allele
was associated with the risk to high viral loads. However,
these results were not found in Chen et al’s study. Therefore,
we investigated the effects of these two polymorphisms on
chronic HBV infection in a Thai population.

Materials and methods

Subjects

Two hundred and twenty-seven Thai patients with chronic
HBYV infection from Chulalongkorn Memorial Hospital were
recruited in this study. The diagnosis of chronic hepatitis B
was established by seropositivity for hepatitis B surface anti-
gen (HBsAg) over a 6-month period and did not have any
other types of liver diseases such as chronic hepatitis C or
alcoholic liver disease. In addition, all patients had elevated
serum alanine aminotransferase (ALT) and aspartate amino-
transferase (AST) levels. Patients with chronic HBV infection
were further divided into two groups: without (N =127; 50
women and 77 men: mean age &+ SD =44.44 4 14.63 years)
and with HCC (N =100; 15 women and 85 men: mean
age £ SD =53.96 £ 16.97 years) according to the absence or
presence of concurrent HCC. Diagnosis of HCC was based
on histopathology and/or a combination of mass lesion in
the liver from hepatic imaging and serum alpha fetopro-
tein level =400ng/ml. Moreover, self-limited HBV group
served as control for the population-based case—control study
contained 170 subjects (89 women and 81 men: mean
age £ SD =48.41 £ 13.76 years), who tested HBsAg negative
and both HBV core antibody (anti-HBc) and HBV surface
antibody (anti-HBs) positive, with normal liver function tests,
and no history of HBV vaccination. Moreover, 150 ethni-
cally and geographically matched controls (86 women and
64 men: mean age + SD=24.27+7.19 years) from healthy
blood donor of the Thai Red Cross Society were recruited
as healthy control group. The ethics committee of the faculty
of Medicine. Chulalongkorn University, Bangkok, Thailand
approved the study and the subjects gave their informed con-
sent. Demographical characteristics and clinical profiles of
subjects are shown in Table 1.

DNA extraction and genotyping study

DNA was extracted from the buffy coat collected with
ethylenediaminetetraacetic acid (EDTA) as an antico-
agulant, using the salting-out method (10). DNA was
aliquoted and stored at —20°C until used. Polymerase
chain reaction-restriction fragment length polymorphism
(PCR-RFLP) was used to analyze the polymorphisms
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of IFNAR2 gene [F8S, rs2229207 (T/C)] and IL10RB
gene [K47E, rs2834167 (A/G)]. The primer sequences for
IFNAR2-F8S were newly designed in this study. The forward
primer was 5-CTATTCCTTACAGGTCTCTC-3' and the
reverse primer was 5'-GCAGCACTTACCCATGAG-3'. PCR
conditions were as follows: predenaturation at 95°C for
2min, followed by 35-step cycles of denaturation at 95°C
for 30s, annealing at 55°C for 50s and extension at 72°C
for 30s, with a final extension at 72°C for 7min; 10pl of
PCR products were digested with Xmnl for 16h at 37°C.
The digestion products were separated on 4% agarose gel
and visualized under ultraviolet light with ethidium bromide
staining. For IL10RB-K47E, analysis of this SNP was
previously described by Chen et al. (9). Ten percent of
the samples were confirmed by direct sequencing of PCR
products to verify the accuracy of genotyping.

Statistical Analysis

Genotype frequencies were checked for consistency
among normal controls with those expected from the
Hardy-Weinberg equilibrium (HWE). Allele and genotype
frequencies were compared between groups using the chi-
squared (%”) test or Fisher's exact probability test, where
appropriate. The pLINK v1.07 program was used to calculate
HWE, P-values, odds ratios (ORs) and 95% confidence
intervals (Cls), as well as for haplotype analysis (11). A
P-value of <0.05 was considered statistically significant. In
the case of multiple comparisons, corrected P-value (P.)
for a number of comparisons (Bonferroni correction) was
applied.

Results

The distribution of genotype and allele frequencies
of IFNAR2-F8S (rs2229207, T/C) and ILI0RB-K47E
(rs2834167, A/G) polymorphisms in chronic HBV patients
(with HCC and without HCC), self-limited HBV patients and
healthy controls is shown in Table 2. In this study, both SNPs
were in HWE when comparing the observed and expected
genotype frequencies of each SNP (P > 0.05).

In our study, we found statistically significant differences
in the allele frequency of IFNAR2-F8S between patients
with chronic HBV and healthy controls. The C allele of this
SNP was significantly associated with an increased risk in
chronic HBV infection as compared with healthy individu-
als [OR (95% CI)=3.31 (2.11-5.21), P =6.214 x 10~ and
P.=1.864 x 1078]. The effect of C allele was similar to auto-
somal dominant in which the presence of CC and CT genotype
when compared with TT conferred the OR of 4.02 (95%
CI=241-6.75, P =4.631 x 107" and P.=1.389 x 107%).
In addition, we classified the total chronic HBV group into
those with HCC (N = 100) and those without HCC (N = 127).
Our finding showed a significant difference of C allele of

© 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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Table 1 Demographical characteristics and clinical profiles of subjects

IFNARZ2 and IL10RB in chronic hepatitis B

Chronic HBV infection

Healthy subjects Self-limited HBV infection Without HCC With HCC
Number of subjects 150 170 127 100
Gender (female/male) 86/64 89/81 50/77 15/85
Age (mean + SD) 24274719 48.41+£13.76 444441463 53.96+16.97
ALT (U/l) (mean + SD) NA NA 160.59 + 225.95 61.86 +50.26
AST (U/)) (mean + SD) NA NA 110.34 +136.84 87.6+90.88
HBV DNA (log1o) (mean + SD) NA NA 553+1.77 5.75+2.19

HBV, hepatitis B virus; HCC, hepatocellular carcinoma; ALT, alanine aminotransferase; AST, aspartate aminotransferase; NA, not applicable.

Table 2 Genotype and allele frequencies of IFNAR2-F8S and IL10RB-KA7E gene polymorphisms in chronic HBV patients (with HCC and without

HCC), self-limited HBV patients and healthy controls

Genotype/ Total HBV HBV with HCC HBV without HCC Self-limited HBV Healthy control
SNP allele N=227 (%) N=100 (%) N=127 (%) N=170 (%) N=150 (%)
IFNAR2-F8S cc 13 (6.73) 7(7¢ 6(4.72)" 10 (5.88) 2(1.33)
(rs2229207,T/C) CcT 96 (42.29)* 42 (42)¢ 54 (42.52)" 86 (50.59) 26 (17.33)
T 118(51.98) 51 (51) 67 (52.76) 74 (43.53) 122 (81.33)
5 122 (26.87)° 56 (28)° 66 (25.98)¢ 106 (31.18) 30 (10.00)
i 332(73.13) 144 (72) 188 (74.02) 234 (68.82) 270 (90.00)
ILT0RB-K47E AA 22 (9.69)° 13013 9(7.09" 33 (19.41) 19 (12.67)
(rs2834167,A/G) AG 115 (50.66) 51 (51) 64 (50.39) 67 (39.41) 69 (46.00)
GG 90 (39.65) 36 (36) 54 (42.52) 70 (41.18) 62 (41.33)
A 159 (35.02) 77 (39) 82 (32.28) 133 (39.12) 107 (35.67)
G 295 (64.98) 123 (62) 172 (67.72) 207 (60.88) 193 (64.33)

HBV, hepatitis B virus; HCC, hepatocellular carcinoma; SNP, single nucleotide polymorphism.
3Autosomal dominant model CC 4 CT compared with TT genotype (total HBV vs healthy control); OR (95% Cl)=4.02 (2.41-6.75), P=4.631 x 102,

P.=1.389x 1078,

bC compared with T allele (total HBV vs healthy control); OR (95% Cl)=3.31 (2.11-5.21), P=6.214 x 10~°, P. =1.864 x 10-2,
©AA compared with AG + GG genotype (total HBV vs self-limited HBV); OR (95% CI) =0.45 (0.24-0.83), P=0.006, P. =0.018.
dAutosomal dominant model CC+CT compared with TT genotype (HBV with HCC vs healthy control); OR (95%Cl)=4.19 (2.29-7.70),

P=6.734x 107, P.=2.020 x 10,

©C compared with T allele (HBV with HCC vs healthy control); OR (95% Cl) = 3.50 (2.09-5.87), P=2.630 x 10~7, P, =7.890 x 10~7.
Autosomal dominant model CC+CT compared with TT genotype (HBV with HCC vs healthy control); OR (95% CI)=3.90 (2.20-6.94),

P=3814x10~7, P,=1.144 x 10-5.

9C compared with T allele (HBV without HCC vs healthy control); OR (95% Cl) =3.61 (1.93-5.20), P=9.169 x 10~7, P, =2.751 x 10~°.
"AA compared with AG + GG genotype (HBV without HCC vs self-limited HBV); OR (95% Cl)=0.32 (0.13-0.723), P=0.003, P =0.009.

IFNAR2-F8S (rs2229207) between chronic HBV patients with
HCC vs healthy control [OR (95% CI)=3.50 (2.09-5.87),
P=2630x10"7 and P.=7.890 x 10~7] and the patients
without HCC vs healthy controls [OR (95% CI)=3.61
(1.93-5.20), P =9.169 x 1077 and P.=2.751 x 10~°]. The
effect of C allele seems to be autosomal dominate with
an OR of 4.19 (95% CI=2.29-7.70, P =6.734 x 10”7 and
P =2.020 x 10~) for patients with HCC and the OR of 3.90
(95% C1=2.20-6.94, P =3.814 x 1077, P.=1.144 x 10-%)
in the patients without HCC.

For ILI0RB-K47E, AA genotype was found to be signif-
icantly decreased in chronic HBV patients compared with
those with self-limited HBV infection [OR (95% CI)=0.45
(0.24-0.83), P =0.006 and P.=0.018]. When we classified
total chronic HBV patients into those with HCC and those
without HCC, we found that only the chronic HBV patients

© 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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without HCC still showed a significant decrease in the fre-
quency of AA genotype as compared with the self-limited
HBV group [OR (95% CI)=0.32 (0.13-0.72), P =0.003,
P =0.009].

Furthermore, we performed haplotype analysis of these two
SNPs of IFNAR2-F8S and IL10RB-K47E. The results of
haplotype analysis are shown in Table 3. There were four
haplotypes including CA, TA, CG and TG. To test the associ-
ation of IFNAR2-IL10RB haplotype and disease development,
we compared each tested haplotype with the other three hap-
lotypes between patient groups and healthy controls. In this
study, we found significant association between CA and CG
haplotypes and risk to chronic HBV infection [total chronic
HBV (OR=6.84 and P.=0.014), with HCC (OR=7.7
and P, =0.016), without HCC (OR =5.99 and P.=0.039):
total chronic HBV (OR =3.75 and P.=0.002), with HCC
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Table 3 Haplotype analysis for IFNAR2-F8S (rs2229207) and IL10RB-K47E (rs2834167)

HBV without HCC HBV with HCC vs Total HBV vs

Haplotype frequency vs Healthy control Healthy control Healthy control
Haplotype Healthy control  HBV without HCC ~ HBV with HCC  Total HBY  OR P value OR P value OR P value
CA 0.0248 0.0730 0.0841 0.0835 5199, 0.039 i 0.016 6.84 0.014
TA 0.3416 0.2498 0.2896 0.2902 063 0.116 0.80 0.887 0.69 0.732
CG 0.0779 0.1868 0.1852 0.1858 3.72 0.001 3.48 0.002 375 0.002
TG 05557 0.4904 0.4412 0.4408 072 0.414 0.59 0.048 0.66 0.059

HBV, hepatitis B Virus; HCC, hepatocellular carcinoma; OR, odds ratio; P., carrected P-value.

(OR =3.48 and P.=0.002), without HCC (OR =3.72 and
P.=0.001), respectively]. In contrast, TG was observed to
be a protective haplotype. The protective association of TG
haplotype was found only in chronic HBV patients with
HCC when compared with healthy controls (OR =0.59 and
P.=0.048).

Discussion

In this study, we investigated the association between
of IFNAR2-F8S (rs2229207, T/C) and ILI10RB-K47E
(rs2834167, A/G) polymorphisms and the susceptibility
to chronic HBV infection. Our results suggest that the
IFNAR2-F8S polymorphism might be important in the
susceptibility to chronic HBV infection. In this study, we
found that the C allele (S allele) of IFNAR2-F8S was higher
in the chronic hepatitis B group when compared with healthy
controls, but not when compared with the self-limited HBV
group. The association of this SNP seems to be a dominant
effect by model of inheritance analysis. Our results were
consistent with previous Chinese studies of Chen et al. (9)
and Gong et al. (8) who found no differences in the allele
frequency in chronic HBV infection patients when compared
to patients with self-limited HBV. However, these studies did
not compare chronic HBV patients with healthy individuals.
Our study is the first to report comparisons with healthy
controls, which indicates susceptibility to chronic HBV. It
is interesting that the genotype frequency between healthy
controls and self-limited HBV differ. Our finding suggests
that this SNP might be influential in individuals susceptible
to HBV infection and lead to chronic HBV infection. The
negative association in patients with self-limited HBV
suggests that this SNP might not be important for viral
clearance. In addition, we divided chronic HBV patients
into patients with HCC and patients without HCC groups.
Our results showed that IFNAR2-S allele was associated
with both groups when compared with healthy controls. This
suggests that the IFNAR2 polymorphism affect susceptibility
to the chronic HBV infection but not the progression of
HCC. IFNAR2 gene is a member of class IT cytokine receptor
family located on chromosome 21 (12). The IFNAR2-F8S
(rs2229207, T/C) is nonsynonymous SNP altering amino
acid from phenylalanine to serine. This SNP is located on
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signal peptide region, which is important in ITFNAR2 protein
trafficking to the membrane. The risk S allele found in this
study associates with lower cell surface protein expression
of IFNAR2 (7). Furthermore, the enhancement of signal
transduction and antiviral response induced by interferon-o
(IFN-alpha) is lesser in cells expressing the S than the
F allele (7). These observations suggest that S allele of
IFNAR2 gene might be responsible for the risk of chronic
HBY infection and the development of HCC by affecting the
protein expression of IFNAR2 on the cell surface, leading to
impaired signal transduction and antiviral response. However,
the functionality of this polymorphism in our Thai patients
should be further determined in more like studies.

For ILI0RB-K47E (rs2834167. A/G), we did not find
the association of allele frequency of this SNP between
chronic HBV patients and healthy controls. However, when
we analyzed genotype frequencies, the AA (KK) genotype
was significantly decreased in chronic HBV patients when
compared with patients with self-limited HBV infection. In
addition, we observed that only the chronic HBV without
HCC group showed a significant decrease in the frequency
of KK genotype compared with patients with self-limited
HBYV infection when the total chronic HBV was classified into
with and without HCC subgroups. Our results are consistent
with a previous study suggesting that the KK might be a
protective genotype in patients with persistent infection (8).
However, these results differed from the study of Chen et al.
(9) who found that the A allele may be a risk for chronic HBV
infection. However, further study in other populations might
confirm these finding. ILIORB-K47E is a nonsynonymous
SNP changing amino acid from lysine to glutamic acid. This
SNP is located on the first extracellular Fnlll domain repeat
region, There has been report that K allele of ILIORB gene
affected lower receptor expression, resulting in the decrease
of signal transduction (7). The reduced IL-10/IL-10R signal
might cause the blockade of immunoregulatory role of IL-10
and lead to the resolution of chronic HBV infection. Further
study is required to prove this hypothesis,

In haplotype analysis, we found that all haplotypes having
risk C allele from IFNAR2 gene (CA and CG haplotypes)
showed significant association with susceptibility to chronic
HBYV infection in both the patients with HCC and without
HCC. This confirmed the importance of C allele in disease

@ 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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susceptibility and the progression of HCC. However, these
results are inconsistent with the study of Gong et al. (8) in
which no significant associations were found by haplotype
analysis. Increased sample sizes and further studies are needed
to confirm this finding.

In conclusion, we found an association between IFNAR2-
F8S polymorphisms and susceptibility to chronic HBV infec-
tion. Furthermore, a protective effect of AA genotype of
ILI0RB-K47E was observed in this study. Nevertheless, an
association study using a larger sample size should be per-
formed to further verify our findings.
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