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Abstract

Background: Hepatitis B virus (HBV) is a member of hepadenaviridae family, which is
infectious for humans and a few animal species. Successful clearance and elimination of infection
from the body or development of HBV infection to chronic disease depend on the host genetic
background in immune system genes. Interleukin-12 (IL12) and also Interleukin-12 Receptor B1 (IL
12 RBI1) are the key factors in the spontaneous clearance of viral infections, especially HBV. The aim
of the present research is to investigate the association between Interleukin-12 receptor Bl gene
polymorphism (rs11575934 A/G) and susceptibility to chronic Hepatitis B virus infection.

Materials and Methods: In this case-control study, genomic DNA of 150 chronic HBV
infected patients and 150 healthy controls were extracted from peripheral blood cells. Single
nucleotide polymorphism (rs11575934 A/G) was genotyped wusing polymerase chain
reaction/restriction fragment length polymorphism (PCR-RFLP).

Results: The frequency of GG, AG, AA genotypes was 6.7%, 40.7%, and 52.7% in chronic
patients and 12.7%, 41.3%, and 46% in control group, respectively. No statistically significant
difference between case and control groups has been observed (p=0.176).

Conclusion: In the present study, no significant correlation between rs11575934 A/G single
nucleotide polymorphism of the IL12RB1 gene and susceptibility to chronic hepatitis B virus infection
has been observed. According to the study, this polymorphism does not affect the susceptibility to
chronic HBV infection.

Keywords: Hepatitis B virus, Single nucleotide polymorphism, IL-12 receptor Bl, Chronic
hepatitis

*Corresponding Author:

Address: Basic and Molecular Epidemiology of Gastrointestinal Disorders Research Center, Institute for
Gastroenterology and Liver Diseases, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Email: sr.mohebbi@sbmu.ac.ir

51



gﬂ(f)/ﬁxr}lﬁa@bﬂjﬂﬁw u&@jj‘{du}
0’—0/\"”4’5.4;@/:("0&1:?0)@) 1Y o lad IA Jlo

1Y oo o ol o 8™ 35 30 IS11575934 A/G ud 330, b Olao B3l purs
oo 3 B il Cdgds 4 Ml ozl 9 By

F e g 5l 359laS” Ly 0313 ke plavy Al U7 p0 BLESTG ) 818 a0 T oo Loy s ¢ Lo i

S5 1S (Sl (soles 0 dSKtn g5 AS 5 1S (Sl (ol Dlidiont S 0 ¢ (S (lh g 03,8 bl ol IS )
Ol (O o e g (S5 e ol

01t g5 ¢ 1S s sla (Solan (S5 g0 (S5 sl 5 b ke Dlidos S a ¢ (S owlid g5 09,8 bkl -
Ol Ol (i g (S sk ol ST 5 1S (sl (sl

Ol Ol € myta S5 o8 ¢ i g 509 8 Lils ¥

olSils (S 5 518 s (6 lew 0K iin 3 S 5 1S (sla (6 lan Dladins S e (g5 sms om0, iyl wlis ) -F
O RN O (it g (S5 p5ke

g (S p e ol ST 5 1S (s (5l 0l sy ST 5 S (Sls (5l Dl S 0 ¢ (55573 (5 metil> 0

.Q\J.i\ LC)\JGJ v

AFIANY ey )6 APION Y 8l 5 oy,

oAy

L iban sl €55 uz 5 gl gl & ceslony psliskn 03l jl ggie B cutbn gy 18009 e
)l (St Glajre ol e (Se3j Al d (gilow (A5 (pe3e b (I Cighe Bl g 3850 (giLuS|
(g Slacisis (355 4395 Sl 3 (galS” Jalge I (ILIZRB1) VY (059l il oS 9 WY (o) ]
015,58 03 P IS11575934 A/G maidyoo Ly iy Ll sy aalllas o) 5| G 125L o HBV Lioguas
b e opoie B sl Ciste 4 Ml slaxtwl g By WY (89l yi

Cild 4 Mie Jlan 0+ lase ()58 sladises Siogi) DNA ¢ ganli — 550 dalllas () )3 1l gy g D190
sl P S pudyge (o an bgrpe el (IS e (6l b gl Sl o sl V0 g (1030 B
5 03l Sgaome dabad Jobs ansd 50 s jlyo Ll gl om0 STy b, ) 4811575934 A/G

a0 Wl 09,5 13 9o OVIY 9 ¥o/V FIV iy au jlaw 3,81 3 AA 3 AG (GG ubg; ol s iy a8l
09,5 93 oy wligs @9 50 (6l sime BMB! (g )lal Judos bl o duwlie o yd ¥5 4 TV AY/Y o5 )5
(p=+1VF)ass oamlie

Sl szl 9 By WY 155 085,68 o5 9 TS11575934 A/G ngd 90 s oyt adlllao gl 5 3.6 oS A
4 33l ol madyge (b ol eyl adlllae bl ol Cad 4 (5l ine L3I (130 B el &,
bl e S35 56 yeje B cuiln

roie il OV Sl Bl odinS s gtlS s S5 o yg0 (b B cutbn Gugg 1S B 5l

al pole Slidos 30 0S5 1S o (oley 0dShn g5 ¢ g gt (S ke o831 (05 (Ol al 1 G Ok g5
G o&as sl S5 50 (655 skl 5
Email: sr.mohebbi@sbmu.ac.ir

oY



O 9 Ao (imo

O3 381511575934 A/G pyusd 390 s oo Bl sl porc

03,5 ) dd 5 5 (258 e W 5 B slad sl 3 b
1S o LIIB yNK (T sladsw js1, L
O s 4S Py 9 Pas a0 5 90 5IVY 8 50 ol
ol o L '”"LJJ‘Q..L.ZJ@V.A 4 (Gl g (65 L5
LISl 535 o Jrama VY S ol o8 4
CTL(CD;") s TH/(CD,") cl—adsb I
SNK T gladshe 53VY 55 ml e, 8 .00 5
Aoty 3 51 S 5358 g0 Oy S5, glad she
L Las e (ol L Blod s 48" ol B 5By 05,5

Pyp o 000zea L 5 S sl (slao i ;S (o0l sl
e slas Sles plonil 512 VY S I Pas tsw
Jraze Brods ;8 a5 5By ok S s 5 4 o S
o Y oSl 0ds ;8 Br sl 5 0908 55 oo
DLyl jsaS s 0 0L 1 s S 5 Ol o 51 oYL
£ 5 Wl Lags s Lay 31 (53L5 5lacd 4 Sl slutazal |
Olg oo LOT 5148 551 ;,ﬂoulrj;,;@uv&;;
Al o (SNP) (s S5 &S5 by 30 (b @
o,L3I (STR) (6,155 o " sla I 5 (DIP)L e
5Pl G S 5 S5 Glapisn (kS5 S
o=l i (M) Lz oLlerj;; H)yﬁdij
05 531 11575934A/G sy 30 s 51 o 2 ctnllas
Sl S she 4 Ml sl 3 BIVY (ST e S
A oS dnrln Osley (S35 45 Sl 05 B

1235 plonil 0 S A T Ol Loy

b w9y 9309
Sl S a0 sed cgtals— 3 40 aalllas ol 53
ST Ol oy 4 0iS dnrl o oIl 5 3000 5 Loy VO
48 Win g LS sl 312s 8 el Ol S
5055 e Anti HBc Ab sHBs Ag :lajT L 5
S el o by e (5o 5 il 68 0
M 4 s g SleS andllan 5550 Hlew 31,30 5 Lis g
SHBS Ag i 51 0Ll 5 )los 5 035 oo e B ila
Diapro ) 1,9 s, 53— b jlAnti HBc Ab

AodR0
oy s 3Uska 03l gl I (6 pae B sl ug g
isslos ol 585 pdir 5 0Ll gl 45 ol
03,5 S5t LB sln o g 0 5a ST 5D
sdas e & O gt 4 Olgr Comaz s G i
05k Fro BYO (Nl 7 Jhas a0 Sl
ol S e s Solez oo 5B 51 Oler 3 4 ]
N B Cslba Cste ( Slgr Cdiig Ol lw pdLs!
(D)Ll e Ol 53 o150 ol Jols pness 5K
5l s 3 e gV B0 B sla e s
Sadize gsie olon p Fmld g 4 g Lok oo ( pme
S8 ¢ g (O) w0l a il Olgr )3 O i b
S iie Lo 3 VIY U Ao 3 YV o Ol 1 53 B Cila
A3 ¥ 51 S O galinnSTly (o a5l I
iy b ge 45 0353 sl Oy lay 3 .(P)ily ralS
slad s cdileds Ol SIB Cuils iste 5lacSTy
S ol s 656 5 (sLad ;S50 4 354 T
b oo a s s sy 3 s 5 0SS
ol 53 g (Zisie @5 53 NS o fee JUIS
95 8 53 S e jestle Ll Caenl olatl 5 513
);HBVJi}&jﬁSgﬂmdﬁ|é~g
A a9l S mal 55 58 5 555 e ol Al
S opeal sl S wle (WAsb o b S g le o)l
(oS sl LS 58T ol ST s Lad 5S4 |
(o35 55,55 Jole) TNF o3l gl (sliael 5 05,5 )
Slagly @b 9 £ 9 5 53 1) (e AR 5 LBl s
olge G305 5 0 (S5 slac b ¢
2 lanS gl a5 0le) Ol 5 Hldas usd (DL,
05 e 39 g 53 Bides (Mgl &5 e &5 ) sy
Gl gla S g L INY S o) il (V)58 e 2
(LS b s s Sliste dob 53 ) e B &S
ESUNY S sl (0)s,ls edge 2,5 5 I
Ll g 3o G b Sl ST el S5 52 S sl
S Ol a5 S5 55 0SS s (slad e cla 85 STl

or ITAE il 1Y 0 lodd cpdtomd Sl a5 15l Kby pole olKEH1S ingy oale 4w



O 9 Ao (imo

O3 381511575934 A/G pyusd 390 s oo Bl sl porc

eplbips T el Ol b o8 Sl ar)s -
Sy e ol Gl s e g S 0,3
(PCR-RFLP) 3 gd>ee kﬁj}b dakos )‘JA gsLl 6‘ aﬂd}
> <= Gene Runner il pr s A eolinl
e S e Lale Sl s s s a3 8 S 4 el
sl asb ol (http://www.ncbi.nlm.nih.gov)
\ dj..b- B Lhﬁ‘ﬁ Lgl.hu.“j b ealatwl ol k.ﬁ”‘Jb

RGN PR C)J

plas 155 a5 51,501 5, 4 (Ul | « Diagnostics
S rabas S al Culo) b 4ot sl 3
(it g ol STy 518 (slacs ey Dlikos
s 4§
B 0 e ¥ d S 5 ol 3l
L o3l (Od 4 | Cles S 5 s 4 S Jass
Sy g A 8ol O sl bl 4 EDTA st
oslizal 03) &K By Sl Seg; DNA  asb
sl 5 Tris — EDTA L s ¢S 55 DNA .00 s

3gusmo 51 b e 31 g B polp liaseiio .Y Jgu

qu" w9.»3 oS dg4>e ry).:"

wiln Jg osd 90 (b

G: 218 bp PvuII
A:132bp + 86 bp Slikeyd S ys

F:5-GATGGTTAAGTGACTGGTGC-3
R:5-CCTGTTCCTGTACTCAGAGTG-3

11575934 A/G

g A plal i) S &l 53,8 Sl
355150595280 sy 4 PCR U guaoms (55,827
1X TBE 3L L 45 w5\ (0WT PeQ Lab) ;,ET
55 Jmlie 53 55508 02 S ST 6, 5l 5 g ek ag
25T LPCR Jsaoms s o3 8 oslial 2l 5
Ll S jlte 3 S 5 4 by e (Pv IT) 515 gutome
3ol ;25 g s e by Le i, e SNP
5,85 /¥ 5 (Buffer Green) 3L s S ¥ (sl
STL 538 bl (Pvu II) 5¥Is gm0 55T
\QQMQJ&Q.UDJJI:J}&“' @_l@r;o-mjb_ia
g@.gj&q}ﬁlslf&u@)srvdbs):uu
(New England Biolabs)NEBcutter

A eslaa!
S35 50333 /SN 55 e 5T 2p J oz
TBE 1X jloly it a g vyt j,LSTJ;
S Jeel> CLL:J Comr O g oL &5k, aT
#3bes Hsb 4 g g ds sV PCR - RFLP 35,
s Gl e IS md S b Sl s sl

TR

bsdin a1, S i3 DNA I 25 S )

Sle b DNA 5L o)y Sa ¥/0 (g5l a5 25Ty
Y (Mgeh) o a o I 25 S /0 Taq
5,85 /0 Taq 3, A DNA @ ;5T 285 S
135 Lol il o el o 5l 2)s Ses /0 s ANTP
CTL s Sr 0555 0 b plus sl g 16 o 5
S5 Glaes 2 5 s oy s Sa YO pna 4 Jais
o) Sile gl ASS L go 5 o&es 09,5 PCR
oS 5 4 PCR 5 oslizal 35 30 31 50) 23 5 plol (OLIT

o e POR il (g b gy o LT gt
SIDNA ai ) g5 g5lalds Coga 1l 1 o3ls o&ows
a>,34F les j3aadsd QJ.AA{A:J}‘C)}:M‘)}IUJLV.A
SLad 53 Lo god (oo al 0 5323 5 plnil 5 8 e
5 S 5 b PO e gl o o, S Sl ax 5 4F
5318 Bl a3 Y slos Cow s sl JUsS| s
w5l gl T do e 5303 8 Sy g0 456 ¥O Sk
oK sLas DNA widy 0ds brsb 5 Loty Od
s ol 31,8 Slo a3 VY 4 4t PO Sk ol
OT Pl 3l s 5, ST s 2 YA I, F B Y o

a0 VY les js ol s Josb ads o >l 0

oF ITAE il 1Y 0 lodd cpdtomd Sl a5 15l Kby pole olKEH1S ingy oale 4w



O 9 Ao (imo

05 301511575934 A/G quud 190 i Oluo b3 5l pore

VA s 51 o S48 ds s 03 &) goo 4w 4 PCR
s 5l i S15(GG) OS5 508 Syse 4 AL
Ol 5 (AG) &K 5558 Sy g 4 LELAF 5 VFY (VA
O s sen Syt g LELAT 5 WY (L e ys 45
o3l OLas Y ) LguJQ.;,;dwlC,»,(AA)

HPRY

SPSS J1531 p 5 ¢SKaS™ @ laosls (LT fubows
cLuoljxngﬂﬁ.S,u.aa,.x_zrlqglmw
5 s 5 ST e A 4 S L s ls gne

.afﬂ}abuﬁ;ﬂlb)thﬁ}dw)jCﬁée-df&K

sl

Jgamen oy 52550 0 5T L D slome Sy 5 A3 o

500bp

4 00b

300b
250bp

200bp

150bp

100bp

S50bp

3992 PCR 31y pLa3)NC i J 58 diges F Saly (Y ) Sala) YA BP 01551 b PCR Jguasne 5589 51 donsts .Y S5
Wil o (wliie 3 &5 ) Ladder 50bp 4 by & Sals o (531 DNA

Nl o (AA) 53900 0 9 ¥ 2 )l Sl 4 (AG)
.wwl Ladder 50bp gols V Sl

3l 3l el ez b s oS oS0 sl 3l ples

§ooen 5l g iy Caillae oo b i 5 e 51 lay
5 (O 5 HLan OF)s e V7 anlllan 5550 5 310
s B ST s (e AY 5 5Lan AY) 0 i 14F
SO/ 3ol s Coley 05,8 53,08 53 55 0L
L3553 YAFAENY VD Slime ol il 5 g ke
s & Lo )3 YOIV 58FIV 5 ja 553,06 905 Sl 2

J5 $9) = o 7l i Jgpazns 55989 55U congls ¥ JSUS
oo RFLP o351 iy 51 hols Wilahad o ,n ¥ 5,51
Y9 ) o)lomni sld Saly 3 om0 59D S 43 oS 4ob

8 ITAE il VY 0l udmds Jlo 2515l (K p pole o510 ingh (ool Al



O 9 Ao (imo

O3 381511575934 A/G pyusd 390 s oo Bl sl porc

Ml sl LAY S ) 5y 5 Pag Al 5 oS
5L 0555 o Sl3 e LI C ol e &
o.\_;,:fo;,;r_gmu_g.wm._;mu_wl_‘.f
A GRIBI LY oS Pl LU BIY ST )
75 3NK gad sl S8 ) Cllab i o 5 o i
S5 50 oo 1) STAT, 4 atelsy (sla s S Jlad
0l ;5 05 55 352 gp Sl s pa ok (V) as o
0355 LIl 53 Lags e 51 s3lins LBIY 87
2558 3 LK 5 Slgd g oS Slles js .l
0k ;S 05 1811575934 sy g b S 505 2 KT
o 453 Ol e Sl sldazal )3 By VY (S 50 !
o3l ol s g0 Ty 487 A 03l Olis (25 8 ol
S 0l (55T 4 s 05 cnl s T S5
e Ol e ol Sl s (Sl a8 ke
2558 33 01 5 S 5 5L 5 Ollas 53 (ML
e S BUNY S 108, 05 s 0l
S Tk (s (oles 4 Ml slazl 55 Lol
5558 53 0L 5 K5 s Slalllas (YA a
S ) 0008 05 53 by sn o Bl 5
L0r)sts 0L 1 LoVl &Ml s 53l Cawleo 5 By VY
Cades Gladomer 53 Lagcd o (A S ol 4 e
@l sl 20 e (S35 5l bl 4 L)
A_S.Ia;ﬁj_a);dg;_wl(ﬂ;h)ﬂu_ulﬂgbgjuu
Slllas 65 0 0 53,8 planil anlllas &K LSl
OB PER ¥ el HBV (g5las 655 Lo 5558 5o
el el Gl g5 S ol OLedbl ol sl
alllan E1 5 5 s S g Sl 250 00 Sty
L o e sl e 50353 5 4500 (5 ey sl |

3,8 el 0T 6,8 51Y (07 2

S 5 Aom
4 ol s L cacallln sl s bl
Syl Ol ) e I Slen o5 8§ 53 AA UL 5

g_wbgrjuj,uﬁojﬁoﬁwu@wuh;wl

B ol Slee 151 s allan S ol ol b
23l IL12RB b 5 - 51 S 5130 5 0 5
AG GG slacsbsi Slslp 5 tals Cuws 4 (615 e
53 OYV RV GBIV Hlas sl 3l ys o 5 4 AA
TRV EVIVERIVITS 20 AYA A LA SR JR e

(p=+/\V&)Lis

o0l Cowd 43 lculigij (Slolyd &1395 .Y Joo

p OR(CI = amliolis Sl & iy
0/93) (bor) (oo
o y009)5 (Wivpa EV)Y- GG
NA\id VAS(-IA=¥IY)  (BY/Y)EY (F-IV)%) AG
<[5V YAV(- [A¥-¥/4) \td'a BYIviVa AA
.: .

L;);J_é)_g&uqflﬂltjﬁd!ﬂSwlud)uﬁ
SR Bt slao 5L 15 il slagaly 3L o
e lels 1) La0s 5L (ot Cblis (gla bl oS
SLaoS e b 5 S0 s la0s 5500 Sl o 59
s oS sl SN S s S e el
el e jmiSTy tlbl s gl iE oSS &Sl
ol 52505 0o S asl el s Thy
Tdudpkﬁ&ﬂwéjﬂfdhs&a
cladsw S eIl il NK glad sho (Jleb
oLl 0T Lo 5 LS 053 2l 5 sl 35 s NK 5 T
Jelse ol o an s 5 5 OL oo &S5 (Y13, 8 s
)‘w};—:ﬁd)l—wgl—u-’b@h‘d—fw—:ﬁﬂg’ﬂ:’u
(ol 5525 L L(YF 0Lyl e 5 0T Os e se b O
G 1l L)Y 587 2 Py ol 5 oy 30
03,5 oy ol ime LU B Csla e e s
g3l V“l” Sladlles s .(v0)sls Olis Hlaw s V_\l_.ﬂ

A8 b Gl s g0y o DL (o) 2 03 O

o ITAE il 1Y 0 lodd cpdtomd Sl a5 15l Kby pole olKEH1S ingy oale 4w



OLlKon 9 Ao e

O3 381511575934 A/G pyusd 390 s oo Bl sl porc

Iran. Journal of Gastrointestinal and Liver
Diseases. 2007; 16(4):403-4.

7. Bi Z, Quandt P, Komatsu T, Barna M, Reiss
CS. IL-12 promotes enhanced recovery from
vesicular stomatitis virus infection of the central
nervous system. The Journal of Immunology.
1995; 155(12):5684-9.

8. Thimme R, Bukh J, Spangenberg HC,
Wieland S, Pemberton J, Steiger C, et al. Viral
and immunological determinants of hepatitis C
virus clearance, persistence, and disease.
Proceedings of the National Academy of
Sciences. 2002; 99(24):15661-8.

9. Griinhage F, Nattermann J. Viral hepatitis:
human genes that limit infection. Best Practice
& Research  Clinical  Gastroenterology.
2010;24(5):709-23.

10. Kimura T, Saito T, Yoshimura M, Yixuan
S, Baba M, Ji G, et al. Association of
Transforming Growth Factor—1 Functional
Polymorphisms with Natural Clearance of
Hepatitis C Virus. Journal of Infectious
Diseases. 2006; 193(10):1371-4.

11. Cavanaugh VJ, Guidotti LG, Chisari FV.
Interleukin-12  inhibits hepatitis B virus
replication in transgenic mice. Journal of
virology. 1997; 71(4):3236-43.

12. Croxford AL, Mair F, Becher B. IL-23: One
cytokine in control of autoimmunity. European
journal of immunology. 2012; 42(9):2263-73.

13. Lawless VA, Zhang S, Ozes ON, Bruns HA,
Hoey T, Grusby MJ, et al. Stat4 regulates
multiple  components of  IFN-y-inducing
signaling  pathways. = The  Journal  of
Immunology. 2000; 165(12):6803-8.

14. Croxford AL, Kulig P, Becher B. IL-12-and
IL-23 in health and disease. Cytokine & growth
factor reviews. 2014; 25(4):415-21.

15. Gately MK, Renzetti LM, Magram J, Stern
AS, Adorini L, Gubler U, et al. The interleukin-
12/interleukin-12-receptor ~ system: role in
normal and pathologic immune responses.
Annual review of immunology. 1998; 16(1):
495-521.

16. Presky DH, Yang H, Minetti LJ, Chua AO,
Nabavi N, Wu C-Y, et al. A functional
interleukin 12 receptor complex is composed of
two PB-type cytokine receptor subunits.
Proceedings of the National Academy of
Sciences. 1996; 93(24):14002-7.

L8 (w5 ol ol 3 s 53 (2B 55 b5 5 4l
LT i 3l aalan 55 50 oty sa Ty Joomo 5 OLSS
o b ) oo A ) Sl ss s s
e B s Ml sl 55 (55 50 5 5856 Ll 5 e
Sl g aalllan 3) g0 vd) g0 by Obe (BLIS) 5 3L
) 2l 3ol s e e B Cslos 4o Sl s 51 )
53 bad e W03 L 05 ol K05 Slapdy go b Vi

‘\‘*:’l‘gs‘}?}'“ e L sae 4 Dl :Imb:lLlZM

S18y8 9 U3
lag les o dSinsh Coles L Lol dllis

el gy gt (S35 sk o Bils a8 5 1S
oBtloT pmn Jow 51 O iy 5 oy p oS0 Ty
T Ol slay A7 (slacssle 5 218 Sliios S0
el QLT 5 0Ll Sl 3 @il o5 5 4 S A
ks 6 Sen bl pdis olb gigs 5 ol

Al Gl 5 S5 dilesens Ol

&b
1. Hatzakis A, Magiorkinis E, Haida C. HBV
virological assessment. Journal of hepatology.
2006; 44:S71-Sé.
2. Lavanchy D. Worldwide epidemiology of
HBV infection, disecase burden, and vaccine
prevention. Journal of clinical virology. 2005;
34:S1-S3.
3. Van Zonneveld M, Honkoop P, Hansen BE,
Niesters HG, Murad SD, de Man RA, et al.
Long-term  follow-up of alpha-interferon
treatment of patients with chronic hepatitis B.
Hepatology. 2004; 39(3):804-10.
4. Abdi F, Novin MG, Afrakhteh M, Khorvash
F. Hepatitis B and pregnancy: An update review
article. World J Obstet Gynecol. 2015;4(1):1-8.
5. Mitchell T, Armstrong GL, Hu DJ, Wasley
A, Painter JA. The increasing burden of
imported chronic hepatitis B—United States,
1974-2008. PLoS One. 2011; 6(12):¢27717-8.
6. Alavian SM, Fallahian F, Lankarani KB. The
changing epidemiology of viral hepatitis B in

oY ITAE il 1Y 0 lodd cpdtomd Sl a5 15l Kby pole olKEH1S ingy oale 4w



OLlKon 9 Ao e

O3 381511575934 A/G pyusd 390 s oo Bl sl porc

17. Robinson RT. ILI2RB1: The -cytokine
receptor that we used to know. Cytokine. 2015;
71(2):348-59.

18. Miyazoe S, Hamasaki K, Nakata K, Kajiya
Y, Kitajima K, Nakao K, et al. Influence of
interleukin-10 gene promoter polymorphisms
on disease progression in patients chronically
infected with hepatitis B virus. The American
journal of gastroenterology. 2002; 97(8):2086-
92.

19. Miller S, Dykes D, Polesky H. A simple
salting out procedure for extracting DNA from
human nucleated cells. Nucleic acids research.
1988; 16(3):1215-6.

20. Nie Y, Wang Y-Y. Innate immune
responses to DNA viruses. Protein & cell. 2013;
4(1):1-7.

21. Gariano GR, Dell’Oste V, Bronzini M, Gatti
D, Luganini A, De Andrea M, et al. The
intracellular DNA sensor IFI16 gene acts as
restriction factor for human cytomegalovirus
replication. PLoS Pathog. 2012;8(1):e1002498-
9.

22. Akahoshi M, Nakashima H, Miyake K,
Inoue Y, Shimizu S, Tanaka Y, et al. Influence
of interleukin-12 receptor f1 polymorphisms on
tuberculosis. Human genetics. 2003; 112(3):
237-43.

23. Cao G-W. Clinical relevance and public
health significance of hepatitis B virus genomic
variations. World journal of gastroenterology:
WIG. 2009; 15(46):5761-2.

24. Romani S, Azimzadeh P, Mohebbi SR,
Kazemian S, Almasi S, Naghoosi H, et al.
Investigation of transforming growth factor-p1
gene polymorphisms among Iranian patients
with chronic hepatitis C. Hepatitis monthly.
2011; 11(11):901-2.

25. Naghoosi H, Mohebbi SR, Tahaei S,
Azimzadeh P, Romani S, Sanati A, et al. Lack
of Association of Interleukin 12 p40 Subunit
Polymorphism (IL-12B+ 1188) and Risk of
Chronic Hepatitis B Infection in Iranian
Patients. Medical Research Journal of Zahedan
university. 2012; 14(3):34-8.

26. Azimzadeh P, Mohebbi SR, Romani S,
Naghoosi H, Vahedi M, Kazemian S, et al.
Effect of interleukin-12 p40 subunit gene 3’-
untranslated region polymorphism in chronic
HCV infection. Scientific Journal of Kurdistan
University of Medical Sciences. 2011; 16(1):10-
9.

27. Dienel GA, Gibson GE, Lajtha A.
Handbook of Neurochemistry and Molecular
Neurobiology: Brain Energetics, Integration of
Molecular and Cellular Processes: Springer;
2007.

28. Hussain SK, Madeleine MM, Johnson LG,
Du Q, Galloway DA, Daling JR, et al
Nucleotide variation in IL-10 and IL-12 and
their receptors and cervical and vulvar cancer
risk: A hybrid case—parent triad and case-
control study. International Journal of Cancer.
2013; 133(1):201-13.

29. Giatrakos S, Huse K, Kanni T, Tzanetakou
V, Kramer M, Grech I, et al. Haplotypes of IL-
12RB1 impact on the clinical phenotype of
hidradenitis ~ suppurativa.  Cytokine. 2013;
62(2):297-301.

30. Sortica VA, Cunha MG, Ohnishi M, Souza
JM, Ribeiro-Dos-Santos A, Santos N, et al.
ILIB, IL4R, ILI2RB1 and TNF gene
polymorphisms are associated with Plasmodium
vivax malaria in Brazil. Malar J. 2012; 11:409-
10.

oA 1AL ol 1Y 0 lod cpdiomd Jlo o515l Kby pole ol€E1S ing) ooke oo



