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Genetic variations o type  interferon receptor 1 promoter and their association with chronic hepatitis B virus infection
ZHOU Jie, LV Li-we , ZHANG Bin, WANG Song, CHEN Yu, PAN Guowen, JIANG Shi-bo, ZHENG Borjian ( Dept.  Microbiology , Hongkong
University)

Abdgract  Objective  Bxposure to the hepatitis B virus (HBV) follows a diginct dinicd oourse that is rddated to hog genetic
variahlity. The artivird dfect of type  inteferons on HBV ,which is dicited by binding of these cytokines to their receptor , has been
denmondrated both in vitro and in animd nodels  In the current gudy ,we aimed to determine a relaionship between type  interferon receptor
1 pronoter polymorphisms and individud differences in susceptibility to chronic HBV irfection Methods We examined type  interfferon
receptor 1 pronoter polymorphisms in four groups of participants:320 chronic hepetitis B patients,148 gpontaneoudy recovered individua s ,148
hedthy ,Chinese dorors and 114 hedthy ,Caucasan dorors Results  Four polymomhic stes were idertified a loci - 568, - 408, - 77 and
- 3. Polymomphiansa - 568 and - 77 ,aswel as - 408 and - 3 were in conplete linkage Ascidion andyss reveded tha dldes -
568G, - 408C and heplotype - 568G - 408C/ - 3C/ - 77 contained nore GT repeats and were reddant to chronic HBV irfection ,whereas
dleles - 568C, - 408T and heplotype - 568C/ - 408T/ - 3T/ - 77 contained fewer GT repeats and were asociated with chronic hepetitis B
irfection. We then congructed a pronoter reporter gene sysem and performed a luciferase assay to vdidate these genetic asociations It was
indicated that a snge - 408 and/or - 3 nucleotide polymormphism did ,in fact ,corfer dtered transcriptiona activity ,where as a - 568G C
polymomphiam did not dgnificantly nodulate transcriptiond levels Interedingy ,we observed that an dlde with 9 GT repeats ,which is much
nore prevaent in Caucagans than Chinese ,gppeared to exhibit a higher transcriptiond level than al other proroter variants Conclusion It is
suggeded that type  interferon receptor 1 promoter polymorphiams contribute to variable outcomes of HBV irfection

Key words  S9nde nucleotide polymomphiam;  Vird clearance; Chronic HBV irfection; Transcriptiond activity
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1
Tab 1. Demographic and serdogical prdiles o chronic hepatitis B patientsand contrd subjects
Gows Number Mde/ Femde HBsAg Anti-HBs HBeAg Anti- HBe Arti- HBc ALT rormdl/ elevated
cP 226 138/ 88 + + - + 34/ 192
% 50/ 44 + + + 11/ 83
R 140 65/ 77 - + + NA
8 53 + NA
HBD 113 47/ 66 - + NA
35" 20/ 15 NA

CP:chronic hepatitis B patient ; SR : gpontaneoudy recovered individuds; HBD :hedthy blood dorors
* :We can rot exclude peronswith occult HBV irfection or non-regonders of HBV vaccingtion in these 35 HBV serologicd negetive hedthy blood dorors

2. HBV
(B1A) (Biokit , Spain)
HBsAg HBeAg -HBs -HBe -HBc,
3. INAR1

DNA (QlAamp DNA biood

mini kits ,Qiagen ,Vaencia,CA) 5-TCT CTC
CAA GGG ACC ATC TCG3 , 5-AGG AGG
ACGACCATCATC TG3  QCrich PCR kit (Applied
Biosysems, Foger Gty , CA) 755 bp

IMNAR1L , (PCR)

Big-Dye Teminator verson 2
(Applied Biosytems)
X60459 (GenBank )
4. -408 -3

.- 408C
CCGA CC3 , - 408T
CCGCA CI3 , - 3C
C&CCCCTCT &CG3 - 3T
ACA CCGCCCCTC TGQC A3 2

PCR(GC RICH PCR sygem Roche Diagnogics ,USA)
( D

5-AAG AGC GCC GGG CCG
5-AAGACC GCC GGG
5-AAG TCA CAC
5-TAA GIC

5. INARL -
IMNARL 5 1
PCR , 5-AAT ACCCCGT GGG
CCC GIG &CT GIT CTC T -3 5-&C
AGATCT CTA AGT CACACC (CCCCT CT3 ,
Miu Bd ( )
T (Invitrogen) , T4
(Roche) pQ.3Basc (Promega,

Madison ,\WI) , 1
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6. 5
IFNAR - (225 ng )
pG3Baic(225 ng )
pRL-OWV (25 ng ) (15] %
293T 48 h,
Dual- Qo luciferase kit (Promega) firdfly  Renilla
3
(L1 = firdly / Renilla )
pGQ. 3-Badc
7.
(SPsS,verson 13.0) 1
(odds ratio ,
OR) OR HBV
() 1 , OR
>1
<1
,P<0.05
1. INARL
IMNARL 4 ,
- 568 GcC ,-408 -3 aT
- 77 Gr
(dlele) - 568C
Gr
( 2,5 aGr
, 14 15 Gr ,
GenBank 9GT
S Gr
, 914 8 GT .8
9 10 GT , 14
15 Gr
3 2
2.
4 2
, - 568 NP - 77 GT
, - 568C Gr (56 @I
- 568G Gr 9 21 an ;
8 Gr , - 568G - 77 GT

(8 - 568C/ - 77 GT(8)
,-408 -3

2 , - 408T - 3T,
-408C - 3C -408 -3
PCR
( 2
Hardy-Wei nberg - 568 - 408
, , 3
(heplotype) , - 568G - 408C/
-3C - 77GI(M) , QC(M) , - 568C/
- 408C/ - 3C/ - 77GT(L) , <CCC(L)
- 568C/ - 408T/ - 3T/ - 77GTI(L) , CTT(L)
2
Tab 2. Frequency o genetic markersin Chinese and Caucasian
subjects
Folynorphiams Chinese Caucasan Pvaue
Gerotypes
- 568G G 0.180 2 0.131 6 0.2070
- 568G C 0.454 5 0.482 5 0.582 8
- 568C/ C 0.365 3 0.386 0 0.6738
- 408C/ C 0.607 1 0.552 6 0.275 4
- 408C/ T 0.3182 0.3%47 0.1103
- 408T/ T 0.0747 0.0526 0.400 6
Alldes
- 568G 0.407 5 0.3728 0.326 8
- 568C 0.5925 0.627 2 0.3268
- 408C 0.766 2 0.750 0 0.596 1
- 408T 0.2338 0.2500 0.596 1
(Ghn
5 0.594 6 0.552 6 0.2321
6 0.007 0 0.004 4 0.666 5
8 0.0007 0.0833 <0.000 1
9 0.001 4 0.136 0 <0.000 1
10 0.000 0 0.008 8 0.000 3
12 0.000 7 0.004 4 0.1311
13 0.059 3 0.039 5 0.2284
14 0.143 1 0.0921 0.0371
15 0.1389 0.0482 0.000 2
16 0.0258 0.026 3 0.9326
17 0.0195 0.004 4 0.1096
18 0.007 7 0.000 0 0.188 3
19 0.0007 0.0000 0.6925
21 0.000 7 0.0000 0.6925

" chi- square test was gpplied for conpari on. Satigicaly sgnificant values are
in bold.

3. INAR1 HBV
IANAR1
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3 3
QCC (M) R (OR =0.687,95% CI 0.520-
0.909, P =0. 009) , CTT(L)

Exonl 2 3 4 5 6

-568 G/C -408C/T

7

CPgowp (OR=1.794,95%Cl 1.269 2.535,P=
0. 001) ococ( L) HBV

8 9 10 11

_’ 4_
—408FC/FT -3RC/RT
IFNARI-F —» <4— iFNARI-R

1 IFNARL

Figl. Schematic representation of IFNARL gane anc singea nucdeotide paymor phismslocated in promoter and open reading frame
Proroter was anplified ana sequ:nced usng primers IMNARL-F R. Allde gecific primers, - 408FC/ FT and - 3RC/ RT were used to corfirm dlélic
linkage between - 408 and - 3. Heven exons are represented as black boxes and 5 and 3 -UTR as white boxes

HBV , CPh R
HBV
- 568C (OR = 1.455,95% ClI
1.100 1.924, P = 0.009) - 408T (OR =1.794
95% Cl 1.269 2.535, P=0.001)
, - 588G (OR = 0.687,95% ClI
0.520 0.909, P = 0.009) - 408C (OR =0.557,
95% Cl 0.394 0.788,P=0.001) R

-568 G G (OR =0.522,
95 % CI 0.320-0. 851, P = 0.009) , -58C/C
(OR =1.419,9% % Cl

0.943 2.134,P=0.098) -408 T/ T

(OR=2.448,95%Cl 0.996 6.017,P=
0.051) , aT
(OR=1.556,95% Cl 1.014 2.388, P =0.043)
T
-568CC

CP =R

-408FC/3RC

-408FT/-3RT

-408FC/-3RT

-408FT/-3RC

NC

Marker

2 ,PCR

-408 -3

Fig2. PCR confirmation o alldic linkage between loci-
408 and -3 in a heter ozygote ( genotype C/ T).

PCR performed with a pair o dléic ecific primers-408FC/ -3RC and
-408FT/-3RT dowed drong bands which ocorrepond to a  446bp
anplicon. PCR udng other primer combinations -408FC/ -3RT and -408FT/ -
3RC did mot show products The 100 bp merker was used as reference. NC:
negative control .
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Tab 3. Didribution o genetic markersin Chinese patientsand contras
T — CP R HBD CP versus SR CP versus HBD
(n=320) (n=148) (n=148) OR 95% Cl P OR %% Cl P
Heplotypes
(QGw) 0.366 0. 456 0.449 0.687 0.520:0.909 0.009 0.706  0.5340.934  0.015
a (GCCp) 0.125 0.151 0.156 0.803 0.54-1.191 0276 0.772 0.5151.157  0.210
N{coon) 0.128 0.178 0.141 0.679  0.466:0.990 0.044 0.893 0.590-1.352  0.593
¢ (GG 0.003 0 0 5064184 0 0.995 5064184 0 0.995
(coq) 0.358 0.368 0.351 0.956 0.7181.273 0.757 1.029 0.77-1.372  0.848
(cTr) 0.277 0.176 0.199 1.794  1.269-2.535  0.001 1.536 11002144  0.012
Alldes
- 568G 0.366 0.456 0. 449 0.687 0.5200.909 0.009 0.706 0.5340.934  0.015
- 568C 0.634 0.544 0.551 1.455  1.1001.924 0.000 1.416 1.070-1.873  0.015
- 408C 0.723 0.824 0.801 0.557 0.3940.788  0.001 0.651  0.466:0.909  0.012
- 408T 0.277 0.176 0.199 1.794  1.2692.535 0.001 1.536  1.1002.144  0.012
Gerotypes
- 568G G 0.144 0.243 0.19 0.522 0.3200.851 0.009 0.737 0.4381.242 0.252
- 568G C 0. 444 0. 426 0.507 1.076 0.7261.595 0.714 0.776 0.5251.147  0.204
- 568C/ C 0.413 0.331 0. 297 1419 0.9432.134 0.093 1.660 1.0942.518  0.017
- 408C/ C 0.541 0.689 0. 669 0.531  0.3520.801 0.0038 0.582  0.3830.875  0.009
- 4080/ T 0.366 0.270 0.264 1.556  1.0142.388 0.043 1.611  1.047-2.478  0.030
-408T/ T 0. 094 0.041 0.068 2.448  0.9966.017 0.051 1.428 0.6793.004 0.348

Binary log gic regresson nodel s were gpplied for caculating the odds ratios ,95 % corfidentid interval and correponding P vaues Sgnificant asociations are in
bold. N is the totd number of participants in each group. Derptetion of haplotype accorded to the dldic variants in order of -568 -408 -3 and -77. Due to the
oonplete linkage between -408 and -3 dldes frequencies and gatigtic of -3 aldes were represented by those of -408.  does-77 dldes Satigicsof 3 subtypes
o Heplotype (la,lb and Ic) were ecified. Due to decreased sanple number and posshbly larger sanpling error , Haplotype la ( GCC15) did rot reman
dgnificant asociation with viral reolution. Snce Haplotype Ic (GCC9) is extremdly rare (the frequency is 0.31 %) in Chinese population ,its analyss result is
goparently unrepresentative and biased. CP:chronic HBV patients, SR: gontaneoudy recovered individuds, HBD :hedthy blood dorors
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Luciferase index
3 293T IFNARL
Fig 3. Comparison o transcriptional activity among

IFNARL promoter variants in 293T cell

Pronoter  variants  haplotype a (-568G-406C/~5%/- T7Gl5) ,
haplotype b (-568G-408C/-3C/-77GTy) , heplotype ¢ (-566G -
408C/-3C/-77GTy) ,heplotyne  1-566G -408C/ -3C/ -77GTs) , heplotype
(-568C/ -408T/-3T/-77GTs) were cloned into pG.3 to condruct vectors for
evaudion of their transcriptiond activity. Luciferase indexes (L1) were
oonpared anong pronoters with heplotype variants L1 =firefly lumi nescence/
Renilla luminescence. Sgnificant P va ues are shown.
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