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Background/Aims: Infection with hepatitis B virus (HBV) may result in various conditions. Natural course of
HBYV infection is influenced by various host immune factors and cytokines play a crucial role in host immune
defense. This study was undertaken to investigate the association between HBV persistence and development of
hepatocelluar carcinoma (HCC) and single nucleotide polymorphisms (SNPs) of interleukin (IL)-12A. Methods:
Between March 2002 and December 2004, seven hundred thirty Korean patients with HBV infection and 320
healthy individuals who recovered from HBV infection were enrolled. We assessed polymorphisms and haplotype
in IL-12A, and the genotype distributions of the HBV clearance and persistence groups were compared in order
to investigate the association between HBV persistence and SNPs of IL-12A. Moreover, the genotypic dis-
tributions between patients with HCC and without HCC were compared to investigate the association between the
development of HCC and SNPs of IL-12A. Results: We asssesed the SNPs of IL-12A at position +6400, +6624
and +7003. On the basis of logistic regression analysis, no statistically significant association with HBV persis-
tence was observed with IL-12A exon 7 +6400, +6624, 3° UTR +7003 SNP and haplotype of IL-12A
+6400/+6624/+7003. Furthermore, no statistically significant association of HCC development with IL-12A exon 7
+6400, +6624, 3° UTR +7003 SNP and haplotype of IL-12A +6400/+6624/+7003 was observed. Conclusions:
These results suggest that SNPs and haplotype of IL-12A are not associated with HBV persistence and develop-
ment of HCC. Further studies are needed to identify the host genetic factors in immune defense including cyto-
kine gene polymorphisms of both IL-12A and IL-12B. (Korean J Gastroenterol 2007;50:313-318)
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fFEshs AESH 7% P 2438 L2
IL-12p35%} IL-12p409] 7 7FA] 4%k &2 FA =] 9w, 7
Zre] AR 39 A (IL-12A;3p12-3q13.2)9F 511 <34
A|(IL-12B;5q31-33)ell 1X|3ke}. A3k o] FolFAE A
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A2 sAelA] gHERlE e 3 od+tellx] HBVE
Akl 7Z3Zel IFN-7 SNPO| <d3bA]-e #=#] gkokornt,
IFN-7 &] H1E st 248k 49 ©hAle] Aol =7t
Q) IL-12 fr412ke] SNPSF HBV 7] 9] 7 73#tket 4
B =45 vzt gick webA] oWl QA= HBV 3
3o A AP 9 ZAESRE AT IL-12p35 FAAE
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20021 3YE] 20043 1290747 o Fefekgel i)
oot sl W B4 % HBY A ¥ A 28
“HBV AIAT 3203 772K 72}, w7k, 72733 2l
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M= “BITHAEET 63787 ZHA|ZEQEEo] RIvkd “7HA

ZAET 93 o g FEBCE
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54, anti-HBc %4, anti-HBs A 2Z A osl3ict. HBV
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g A=) 8 542 HBV A7t HBV RHY3t
T Hlasils uwll, HBV AT T A% 48.934,
HBV 9HA3ho] S o172 439842 HBV A|7A7-<] U
o7} Weka, Al HBV AATLL ¥ 3208 5 w4k 231
i, oi#} 89e]laL, HBV WS ¥ 7304 F A
529, o7} 2018 0] $ict

HBV 7HASHE 730 5 HIZMAEQEEe] A A"
4206419 3L, A EFEe] F A |
FETe dol7t wster, AU wANEYFTES F
6378 T WA 4579, o172} 180801, A EFET2 F
937 T WA 72%8, o172} 219l k.
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IL-12A {737 SNPE W] A%} B9 258 +6400, +6624,
47003 2gJollA 241913, solle] ZAollA1 = DNA HAol
Asfele] % 104530 IR AL Aiele) B4 B
9 5 coB kel Ferell AHSHL, 418 300 ULZHE] DNA
purification kit (GENTRA, Minneapolis, MN, USA)E- A8}



genomic DNAE- %3+ ¥ polymerase chain reaction (PCR)

ZZoll 9@l IL-12A exon 79 +64003} +6624 F H¢| 9l
3’untranslated region (UTR) +7003 gk F-$]ollA] F-712} 8]
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Table 1. Frequencies of IL-12A Polymorphisms
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1. IL-12 RS 2

HH

IL-12A2] SNP IL-12A F4#F W] Ajzb Foj 2 K]
+6400, +6624, +7003 F-9]ol|A] ZABIA AL, o] & FAAE
Hardy-Weinberg 335 W<rslaich. i A=% HBV A
7132 HBV WHASF o2 il HBV WSS 1A
EQMET} v ZHA| T o2 A3 FH IL-12A exon
7 9 3 UTR §3A3& EA19ich IL-12A exon 7 +6400
& ¢C A 0] 73 E3la, TIT AR &
A=A ek} IL-12A exon 7 +6624 F-91& GG A
o] 7b& &9l a1, IL-12A 3°UTR +7003 H-9]&= T/T -5-4=}
o] 7p4 E3lA WA= ck(Table 1).

HWE*
Loci Position Genotype Frequency  Heterozygosity
CcC SR HCC No HCC
+6400 C>T Exon 7 cC cT T 0.005 0.010 098 0998 0994  0.99
1032 11 0
GG AG AA
+6624 G>A Exon 7 790 3 1 0.123 0.216 0220 0962 0315 0.456
TT CT CcC
> ’ . . . . . .
+7003 T>C 3> UTR 790 33 10 0.122 0.215 0.139 0976 0345 0.302

*p value of deviation from HWE among CC, SR, HCC and HBV carriers
HWE, Hardy-Weinberg equilibrium; CC, chronic carrier; SR, spontaneously recovered; HCC, hepatocellular carcinoma; No HCC,

HBV carriers.

Table 2. Association between IL-12A Polymorphisms and HBV Persistence

Co-dominant Dominant Recessive
Loci Position CC SR OR OR OR
95%CI) p (95%CI) p (95%CI) p
1.94 1.94
> ) ) ) ) — -
+6400 C>T Exon 7 0.006 0.003 041-9.12) 0.40 041-9.12) 0.40
1.10 1.17 0.53
+ > ) ) ) ) )
6624 G>A Exon 7 0.126 0.119 (0.81-1.49) 0.53 (0.84-1.62) 0.35 (0.15-1.80) 0.31
1.06 1.13 0.41
+ > > UTR X X X . X
7003 T>C 3 0.124 0.121 (0.78-1.44) 0.70 (0.82-1.56) 0.47 (0.11-1.48) 0.17
htl (CGT) - 0.870 0.876 0.738 0.46 - - — -
hr2 (CAC) - 0.123 0.117 —0.538 0.59 - - - -

Genotypic distribution and p-value for logistic analysis of three alternative models (co-dominant, dominant and recessive model)
controlling for age and sex as covariates are shown. P-vlaues of haplotype associations were calculated by the algorithm developed
by Schaid et al. (Haplo. Score), while controlling for age and sex as covariates. Haplotypes with frequency >0.05 are presented.
UTR, untranslated region; Az, haplotype; OR, odds ratios; CI, confidence interval.
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Table 3. Association between IL-12A Polymorphisms and Development of Hepatocelluar Carcinoma

Co-dominant Dominant Recessive
. .. No-
Loci Position HCC HCC OR OR OR
(95%CI) P 95%CI) P (95%CI) P
+6400 C>T Exon7 0.011 0.006 - - - — - —
0.98 1.06
+ _
6624 G>A Exon7 0.137 0.124 (0.52-1.85) 0.94 (0.54-2.09) 0.86 0.99
0.98 1.04
+ K —
7003 T>C 3" UTR 0.133 0.122 (051-1.91) 0.96 (0.52-2.08) 0.90 0.99
htl (CGT) - 0.837 0.871 -0.488 0.63 - — - —
ht2 (CAC) - 0.125 0.123 0.165 0.87 - — - —

Genotype distribution and P-value for logistic analysis of three alternative models (co-dominant, dominant and recessive model)
controlling for age and sex as covariates are shown. p-values of haplotype associations were calculated using the algorithm developed
by Schaid et al. (Haplo. Score), while controlling for age and sex as covariates. Haplotypes with frequency >0.05 are presented.
UTR, untranslated region; ht, haplotype; OR, odds ratios; CI, confidence interval.

2. IL-12A SNP2} B zt9| pradst

3 A5 HBV R 3rd HBV AATSE #7313,
IL-12A SNP$} HBV wHA3}tele] adAds zAsleich IL-
12A exon 7 +6400 I +6624 5 £-9]2] SNP$} 3° UTR +7003
gk F-919] SNPe} oF T Zholl AHAE Eelsly] flsle] od
g AEs 2% 3 22 ﬁl%ﬂ%@,—% Alstgiet.
1 77} IL-12A exon 7 +6400 I +6624 T+ 9] 7 3’ UTR
+7003 3+ F-2]9] SNP= HBV RHA 317} HBV Al7AT 7ol
frolgt ApolE Holz] fokr) mEdh +6400/ +6624/+7003
haplotypeol] w2 HBV WHAJ3} A ZAAE o 7 ZF
o frojgt xfo| A FHE=A] ESkrhTable 2).

3. IL-12A SNP2} ZIMIZAE

HBV BHA3ES Ao g 2P EEFT B A 292
ToE Bl IL-12A SNPoF ZHA| QTS A4S
2ZAIE Y A8 1l AWS BAsE 3 A3 2R 2H 3

Aol A] IL-12A exon 7 +6400 H-$]¢] SNP= ¥ 4
k9] WESTE 00052 dob B4 ghel £3¥A stk
IL-12A exon +6624 -9]2] SNP9} 3° UTR +7003 3F H-9]¢]
SNPE 9 & Zholl 1% Aol Hg WolA] ehgki, +6400/
+6624/+7003 haplotypeol] W2 HBV 73 ¥ ZHAIEQE Wb
o] A 2ACNAE ol Aol W e WRAA shgket
(Table 3).

il &
% whe]Z=MHBV) OV]OP ofzel7}l, dfr
7 =l gl ofulglztell wrelsta Qat Il NE Fpat

£9 9y A% Aoz P et
HBV %3] Aol 3] clepy e ARAE AL ut
olElzs, %%, $7 AAEel AR 4T G AR F

541 giek. AT fA4 GRS TR 45 gl
v A1) Aol 4o AAAL ToE AR ol

31 9Je}. dk2lof| A= human leukocyte antigen (HLA)-DRI13
3} HBV 7ede] #bed 7z} odgbAe] B aE|¢) " TNF-

@, IFN-7, IL-10 5 %52 Hdx Aol edfo] &= Alo| &
7H1 Ak ‘:F%”é—b} HBV ede] Al 7 7kete] A
ol thet ed7t7l A E x| e e

Aol EgIele Ealal Aw 289 Ea 3o modi
od8k-S w2 A k. T-helper (Th) 1 Ao] &7 o2 A
9l L2, IFN-7 3 TNF-a 52 #Z A|Z wolo| Tos}
o, AEJ HYFoZRE] £FE B I8 ek

IL-12Y5 2 AT ZNA AAEE 9= AJo|Ed}
Q1o &, NK AlZ ¥ T AlZE ASIA IFN-7 0l & F
T3 AETEQ 715S gdsla ek G489k 1112
L IL-12p359) IL-12p409] F 71A] A%k9) &2 FAE] o] 9l
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TAS dolE i} st

ol oA 1,050 -5 thACZ single base primer
extension assay (SNP ITTM)2] W& o]-83}o] IL-12A F-4
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4 bR ERE S5 9918 5 4
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ollA] interleukin (IL)-12A FAA t}&Ad(single neucleotide
polymorphisms, SNP)Z}e| A#Al-& dolE w2} sgicl. L
A 9 dh: 20021d 39 FE] 20049 12971A] fJHE WA
4 HBY RHA3HE 73093} HBY 7490 ¥ Aol 3158 HBY
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3 k1] uhAske) IL-12A9] §3AF AT A S
zAs17] f1sted, HBV Hdskr@ HBV AlI7T-9] IL-12A
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iy 3AE HBV RHY3E HBV AAToE 23k,
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