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AIM: To identify the distribution of hepatitis B virus
(HBV) sub@hotype and basal core promoter (BCP)
mutations among patients with HBV-associated liver
disease in Indonesia.

METHODS: Patients with chronic hepatitis (CH, 7 =

61), liver cirrhosis (LC, n = 62), and hepatocellular
carcinoma (HCC, n = 48) were included in this study.
HBV subgenotype was identified based on S or preS
gene sequence, and mutations in the HBx gene
including the overlapping BCP region were examined
by direct sequendng.

RESULTS: HBV genotype B (subgenotypes B2, B3,
B4, BS and B7) the major genotype in the samples,
accounted for 75.4%, 71.0% and 75.0% of CH, LC
and HCC patients, respectively, while the genotype C
(subgenotypes C1, C2 and C3) was detected in 24.6%,
29.0%, and 25.0% of CH, LC, and HCC patients,
respectively. Subgenotypes B3 (84.9%) and C1 (82.2%)
were the main subgenotype in HBV genotype B and
C, respectively. Serotype adw?2 (84.9%) and adrg+
(89.4%) were the most prevalent in HBV genotype B
and C, respectiv§l Double mutation (A1762T/G1764A)
in the BCP was significantly higher in LC (59.7%) and
HCC (54.2%) than in CH (19.7%), suggesting that this
mutation was associated with severity of liver disease.
The T1753V was also higher in LC (46.8%), but lower
in HCC (22.9%) and CH (18.0%), suggesting that this
mutation may be an indicator of cirrhosis.
CONCLUSION: HBV genotype B/B3 and C/C1 are
the major genotypes in Indonesia. Mutations in BCP,
such as A1762T/G1764A and Tlﬁ\f, might have an
association with manifestations of liver disease.

© 2009 The WIG Press and Baishideng. All rights reserved.
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Hepatitis B virus (HBV) infection is associated with a
diverse clinical spectrum of liver damage ranging from
asymptomatic carricrs, chronic he ms liver cirrhosis, and
hepatocellular carcinoma (]—[CC)‘I .EF3V, a member of the
bhepadnaviridae, is a rdaxed circular double-stranded DNA
virus, and is currently elassified into 8 genotypes (A to H),
which reflect its geographical distribution™”. [Einstance,
HBV genotype A is prevalent in Europe, Africa, and
India". HEY genotypes B and C are predominant in most
parts of Asia, including China, Japan, and Indonesia™ ",
Genotype D is common in the Mediterranean area, the
Middle East and India, whereas genotype E is localized
in sub-Saln Africa™"", Genotype I and H are only
identified in Central and South America™"™""", Genotype
G has been found in France, Germany, and the United
States™ ",

) Besides the differences in geographical distribution,
there is growing evidence that the HBV genotype may
also influence the clinical outcomes of liver discase.
Among Asian patients who constitute approximzal}-
75% of HBV carriers worldwide, it has been shown that
HBV genotype C is more commonly associated with
severe liver disease and the development of cirrhosis
and HCC than HBV genotype B!, However, most of
these studies were carried out in Taiwan and Japan, thus
can not be generalized even for Asian countries.

In addition to HBV genotype, mutations in the core
promoter, precore or HBx gene have been shown to
have an association with severe liver disease. For instance,
many studies have rcvcala that the double mutation in
BCP (A1762T/G1764A) is associated with an increased
risk of severe liver discase including HCC, and can be
used as a prediagnostic biomarker of HCC®?Y, The
predominant mutation in the precore region of HBV
which involved a G-to-A change at nucleotide 1896, and
resulted in a premature stop codon at codon 28, was
proved to be associated with increased HCC risk™™),
In add.ition,amng HBV carriers, the A1762T/G1764A
mutation is more frequently found in genotype C than
genotype B! However, an independent study on a
comparison of HBV genotype C from Vietnam and
Japan showed mutations at different positions in the core
promoter/precore region of HBV', indicating that the
effect of mutation on liver carcinogenesis may not be
universal. In addition, some mutatiml HBx protein,
in particular for HBV genotype C, have been shown
to be significantly associated with HCC. A Serine-to-
Alanine mutation at codon 31 (831A) in HBx protcin'“l
a Proline-to-Serine mutation at codon 38 (P388) in
HBx protein of HBV genotype C™, and some E&}er
patticular mutations in HBx protein were found to be
associated with inereased risk of HCC™. Those studies,
however, were independently earried out in different

countries (China Taiwan, Japan, and Korea), and resulted
in three different results.

Despite various reports about the effect of HBY
genotype and /or mutations on liver disease progression,
the virological significance on liver carcinogenesis is not
yet fully elucidated. In particular for Indonesia, some
reports had been []‘:_L}lr-‘plishcd regarding the distribution
of HBV genotype . and only one studmportcd
samples from CIH, LC, and HCCM, Moteover, to the best
of our knowledge there is no report on the distribution
of BCP mutations and their possible associafff§j with
clinical manifestations of liver disease. Thus, the aims
of the present study were to identify the distribution
of HBV genotype/subgenotype and BCP mutations in
patients with different clinical status, and to investigate
the association of HBV genotype/subgenotype or BCP
mutations and liver disease progression in Indonesia.

EIATERIALS AND METHODS

Samples

Serum samples were obtained from 171 patients
with HBV-associated liver disease, comprising 61 CH
patients (mean age 37.8 + 13.0 years; male/female:
40/21), 62 LC patients (mean age 50.2 * 11.6 years;
male /female: 44/18), and 48 HCC paticntnmcan age
49.6 £ 10.4 years; male/female: 43/5). CH was defined
as persistent seropositivity for HBsAg for at least 6
months. LC was diagnosed by liver function tests and
ultrasonography. The diagnosis of HCC was on the
basis of ultrasonography as well as an eclevated serum
a-fetoprotein (AFP) level (= 200 ng/mlL), or liver
biopsy samples by needle aspiration for samples in
which the AFP level was low: Sera of CH, L.C, and HCC
patients were collected from Cipto Mangunkusumo
Hospital, Gatot Soebroto Hospital, Klinik Hati, Jakarta,
Siloam Hospital Lippo Karawaci, Tangerang, Mataram
General Hospital, Mataram, and Wahidin Sudirohusodo
Hospital, Makassa@from May 2006 until November
2008. All sera were fitpatitis B surface antigen (HBsAg)-
positive as determined by a commercially available
enzyme-linked immunosorbent assa}it (Abbott
Laboratories, Chicago, IL, USA). Blood samples were
collected from each patient at the time of their clinical
evaluation, separated into sera and stored at -70°C until
viral DNA extraction. The study was approved by the
stitutional Ethic Committee and informed consent
was obtained from each patient.

P32/ DNA extraction and PCR amplification

HBV DNA was extracted from 200 pL. scrum using
the QIAamp DNA blood mini kit (Qiagen, Hilden,
Germany) according to the manufacturer’s instructions,
and 80 pL of eluted DNA was stored at -70'C until use.
Full § gene was amplified by PCR with primers Fgp2
and Rgp2 (Table 1). The following cycling parameters
were used for 40 cycles of PCR: denaturation at 95°C
(30 ), annealing at 55°C (45 s) and elongation at 72°C
(2 min). When the PCR amplification was negative, a
nested PCR was carried out to amplify the preS region.
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Table 1 Primers used in this study

Primer Mucleotide sequence (5°—3) Position Polarity Reference
Full §

Fgp2 COGCCATOEGAGGTTGGTCTTCCAAACCTCG 2B48-2873 Forward  This study
Rgp2 GACAAGCTTAATGTATACCCAAAGCGACAAAAGAAAATTCG 803-835 Reverse

PreS (nested PCR)

HEPro4 GGTAAAAAGGGACTCACGATG 775795 Reverse L
HEPr134 TGCTGCTATGCCTCATCTTC 414433 Forward

HEPr135 CAAAGACAAAAGAAAAATTGC B03-822 Reverse

HBx

Fgp3 COCCATOECTGCTAGGCTGTGCTGCCAAC 1374-1398 Forward  This study
Rgp3 CGCTCGAGGGCAGAGGOCGAAAAAGTTGCATGGT 1811-1838 Reverse

HBx (nested PCR)

HE1 GCCAAGTGTTITGCTGACGC 1175-1193 Forward Bl
HE2 CCATACTGOGGAACTCCTAG 1266-1285 Forward

HE3 AAAGTIGCATCGTGCTGGTG 1804-1823 Reverse

Primers HBPr134 and HBPr135 (Table 1) were used
as previously described for the first-round 35 cycles of
PCR by the following cycling paramctcrs'zl: denaturation
at 95°C (1 min), annealing at 48°C (30 s) and elongation
at 72°C (1 min). The second-round PCR was then
petformed using primers HBP194 and HBPr134 (Table 1)
with the same conditions as the first-round PCR except
for annealing at 56°C (30 s). Similarly, HBx gene was
amplified using primers Fgp3 and Rgp3 (Table 1). The
cycling parameters were the same as that for S gene
amplification, except with an elongation time of 1 min.
A nested PCR was performed for PCR negative samples
using primers HB1 and HB3 for the first round PCR [35
cycles: denaturation at 95°C (1 min), annealing at 48°C
(30 5) and elonf§on at 72°C (1 min)] and using primers
HB2 and HB3 for the second round PCR with the same
parameters as the first-round PCR, but the annealing
temperature was 46°C, as described prcviouslyr’_‘l. Both
sets of primers could amplify the full HBx gene. All
PCR reactions were cartied out by thEBJCR Core System
(Promega, Madison, WI, USA). The PCR products wete
visualized o o agarose gel stained with ethidium
bromide and Ptified using Wizard” SV Gel and the
PCR Clean-Up System (Promega, Madison, W1, USA).

Analysis of HBV genotype/subgenotype, serotype and
HBx mutations
Nucleotide sequences of the PCR fragments were
determined with the BigDye Terminator v3.1 Cycle
Sequencing kit (Applied Biosystems, Foster City, CA,
USA) and the appropriate primers, and sequenced with
3130x1 DNA sequencer (Applied Biosystems). All ZEBs
and HBx gene sequences were edited manually and were
aligned with reference sequences retrieved from GenBank,
using the ClustalW program incorporated in Bioedit v7.0.
HBV genotypes/ subgenotypes were @@termined based
on the homology in the S or preS gene. Phylogenetic trees
were conffficted by the neighbor-joining method. HBV
serotypes were deduced on the basis of predicted amino
acid sequences of HBsAg™™,

Statistical analysis

All statistical analyses were performed using SPSS 15.0

software for Windows (SPSS Inc., Chicago, IL, USA)
and MedCale” version 10.1.0.0 for Windows (MedCalc
Software, Brockstraat, Mariakerke, Belgium). Significance
differentiations for continuous vatiables were analyzed
using ~test analysis. While the categorical variables were
analyzed using the Fisher’s exact test and chi-square test.
P < 0.05 were considered significant.

RESULTS

HBV genotypes/subgenotypes distribution and clinical
diagnosis

Only HBV genotype B and C were detected in the
samples, which were respectively distributed in 73.7% and
26.3% of the samples (Table 2). Among HBV genotype
B, subgenotypes B2, B3, B4, B5 and B7 were identified,
although subgenotype B3 was the major subgenotype
identified (84.9% of all genotype B or 62.6% of total
samples). HBV subgenotypes B2 and B4 were only
found in CH and LC, respectively. HBV subgenotype
B5 was found in LC and HCC, while subgenotype B7
was detected in all different clinical diagnoses of the
samples. On the other hand, among HBV genotype
C, subgenotypes C1, C2, and C3 were found, but
subgenotype C1 was dominant (82.62% of all genotype
C or 21.6% of total samples). HBV subgenotype C1 was
distributed in all samples, but subgenotype C2 and C3
were not detected in HCC samples. Based on statistical
analysis, there was no significant association between
HBV genotype/subgenotype and a dlinical diagnosis of
liver disease (Table 2). Serotype distribution demonstrated
that adw2 was the major serotype (62.6%) in the samples,
followed by adrq+ (24.6%) (Table 2). Other serotypes
such as adw, adw3, ayw, ayw1, and ayr were also found in a
small number of the samples. Similar to genotype results,
no association between serotype and clinical status of the
liver disease was observed (Table 2).

HBx and basal core promoter mutations

Initially, amino acid sequences of HBx from the samples
were aligned and compared with reference sequences
of amino acids retrieved from GenBank (accession no.
BAA23459 and BAD86602 for HBV genotype B and C,

wwwwjgnet.com




Utama A et a/. HBV subgenotypes and BCP mutations in Indonesia

Table 2 HBV genotype and serotype distribution in samples with different clinical diagnosis

Characteristics 11 (%) in each clinical diagnosis
HCC P
CH LC With LC Without LC AllHCC Total CHw CHw LCwsAll CHw LCw
(= é61) (n=62) (n=12) (n = 386) (n = 48) (n=171) LC All HCC HCC All HCC

Genotype and subgenotype

B B2 5(8.2) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0) 5(2.9) NS NS NA 0.007
B3 38 (62.3) 41 (p6.1) 8 (66.7) 20 (55.6) 28 (58.3) 107 (626) NS NS NS NS
B4 0 (0.0} 1 (1.6) 0 (0.0) 0 (0.0 0 (0.0) 1(0.6) NS NA NS NS
B5 0 (0.0} 0 (0.0) 2(167) 3(8.3) 5 (10.4) 5(2.9) NA  0.034 0.032 0.002
B7 3(4.9) 2(3.2) 0 (0.0) 3 (8.3) 3 (6.3) 8(47) NS NS NS NS

Total genotype B 46 (75.4) 44 (71.0) 10 (83.3) 26 (72.2) 36 (75.0) 126 (737) NS NS NS NS

c a 12 (19.7) 13 (21.0) 2(16.7) 10 (27.8) 12 (25.0) 37(216) NS NS NS NS
2 1(1.6) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0) 1(0.6) NS NS NA NS
a 2(3.3) 5 (8.1) 0 (0.0) 0 (0.0 0 (0.0) 7(41) NS NS NS NS

Total genotype C 15 (24.6) 18 (29.0) 2(16.7) 10 (27.8) 12 (25.0) 45(263) NS NS NS NS

No. HBV genotype  46/15 (75.4) 44/18 (71.0) 10/2(833) 26/10(72.2) 36/12(750) 126/45(737) NS NS NS NS

B/C (%-B)

Genotype and serotype @

B adw 0 (0.0} 0 (0.0) 0 (0.0) 1(28) 1(21) 1(0.6) NS NS NS
adw2 38 (62.3) 39 (62.9) 9 (75.0) 21 (58.3) 30 (62.5) 107 (626) NS NS NS NS
adw3 3(4.9) 1 (1.6) 0 (0.0) 0 (0.0 0 (0.0) 4(23) NS NS NS NS
ayw 0 (0.0} 1 (1.6) 0 (0.0) 1(28) 1(21) 2(13) NS NS NS NS
aywl 5(8.2) 3 (4.8 0 (0.0) 4(11.0) 4(83) 12(7.0) NS NS NS NS

C  adrg+ 14 (23.0) 17 (27.4) 2(167) 9(25.0) 11 (22.9) 42(246) NS NS NS NS
adw2 0 (0.0} 1 (1.6) 0 (0.0) 1(28) 1(21) 2(1.2) NS NS NS NS
ayr 1(1.6) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0) 1(0.6) NS NS NA NS

CH: Chronic hepatitis; LC: Liver cirrhosis; HCC: Hepatocellular carcinoma; NS: Not significant; NA: Not applicable; HBV: Hepatitis B virus

Table 3 Frequencies of some HBx mutations in HBV genotype B according to different clinical diagnosis

Amino acid n (%) in each clinical diagnosis
substitutions HCC P
CH LC With LC  Without LC  All HCC Total CHwLC CHw Al LC wr All mw LC s
m=46) (n=44) @ =10) (= 28) (n=38) (n=128) HCC HCC All HCC

T118N 23 (50.0)  6(13.6)  4(40.0) 7(269) 11(306) 40(317 <0001 NS NS 0.028
N27N/T/S 5(109) 16 (36.4) 2 (20.0) 2(77) 4(111)  25(19.8) 0.009 NS 0019 NS
K130M §(174) 23 (523) 5 (50.0) 11(423)  16(444) 47 (373) 0.001 0.015 NS 0.006
V1311 §(174) 22(50.0) 4 (40.0) 11(423)  15(416)  45(357) 0.002 0.030 NS 0012

respectively). Several amino acid changes were observed
in both HBV genotype B and C. The prevalence of four
amino acid substitdons (TT18N, I127N/T/§, K130M
and V1311) in HBV genotype B were significantly
different between CH and LC, and three of them (T118N,
K130M and V131I) showed a significant difference in
prevalence between CH, LC and HCC, but none of
them was significantly different between LC and HCC
(Figure 1, Table 3). In contrast, none of the amino
acid substitutions showed any significant difference
in prevalence in the different clinical status in HBV
genotype C (data not shown).

The four substituted amino acids located in BCP
region, the corresponding nudeotides (C1726A/T1727(C/
T) corresponding to T118N, T1753V corresponding to
T127TN/T/S, and A1762T/G1764A corresponding to
K130M and V131I) were analyzed (Table 4). Mutations
at positions 1762 and 1764 (corresponding to K130M

and V1311 amino acid substitutions), @@ as a double
mutation ot an independent mutation, were significantly
higher in LC and HCC than CH. Particularly, the double
mutation (A1762T/G1764A) which was found in 19.7%,
$)7% and 54.2% of CH, LC and HCC, respectively
(P < 0.001). There was no significant difference in the
prevalence of the double mutation between HCC with
and without cirrhosis (41.7% and 58.3%). Analysis of
the nucleotide at position 1753 showed that a T-to-V
(A/G/C) mutation (corresponding to [127N/T/S amino
acid substtutions) was significantly higher in LC (46.8%4)
compared with CH (18.0%) and HCC (22.9%) (P = 0.004),
suggesting that this mutation could be an indicator of liver
cirthosis. Morcover, the prevalence of T1753V mutation
was also not significantly different between HCC with
cirthosis (16.7%) and that without cirrhosis (25.0%%) (data
not shown).

In addition, C1726A/T1727 (C/T) mutations
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Table 4 Prevalence of HBx and core promoter mutations in samples with different clinical diagnosis

HCC P
CH LC With LC  Without LC  All HCC Tota @vx CHws LCwAll CHiwlCw
(n = é1) =262 (@=12) (1 =36) (n=48) (n=171) AIlHCC HCC AllHCC
Genotype B/C (%B) 46/15(75.4) 44/18 (71.0) 10/2 (83.3) 26/10(722) 36/12(750) 126/45(73.7) N5 NS NS NS
BCF mutations
C1726A/T1727(C/T) 24 (39.3) 8(12.9) 4(333) 7(194) 11(229) 43 (341) 0.002 NS 0.015 0.003
T1753V 11 (18.0) 29 (46.8) 2(167) 9(25.0) 11(229) 51 (40.5) 0.015 NS 0.018 0.004
A1762T 12 (19.7) 38 (61.3) 6 (50.0) 21 (58.3) 27 (56.3) 77 (61.1) <0001 <0.00 NS < 0.001
G1764A 13 (21.3) 38 (61.3) 50417) 21 (58.3) 26 (542) 77 (61.1) <k 00002 NS <0.001
C1766T 1(16) 3 (48) 1(8.3) 1(28) 2(432) 6(4.8) N5 N5 NS NS
T1768A 1(1.6) 2(32) 1(8.3) 2(5.6) 3(6.3) 6 (4.8) NS NS NS NS
AlT62T/G1764A 12 (19.7) 37 (59.7) 50417) 21 (58.3) 26 (542) 75 (59.5) <0001 0004 NS <0.001
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Figure 1 Distribution and frequencies of the amino acid mutations in
the 133 amino acids of HBx protein of HBV genotype B observed in
the present study. Reference sequence of HBV genotype B (accession no.
BAAZ3459) is shown at the top and mutations are shown below the reference
sequence. Stars indicate the major substitutions observed and values in
parentheses are number of patients with respective mutation.

(corresponding to T118N substitution) were significantly
higher in CH (39.3%) than in LC (12.9%) and HCC
(22.9%). These results suggested that these mutations
were reversely associated with severity of liver disease. In
another words, single nucleotide polymorphisms (SNPs)
in C1726/T1727 have an association with liver disecase
manifestations. The distribution of SNPs in 1726,/1727

is shown in Table 5. In HBV genotype B, most of
nucleotides in 1726 were A or C. The percentage of
1726A was significantly higher in CH (52.2%) than in LC
(20.5%) and HCC (33.3%) (P = 0.009), while 1726C was
more prevalent in LC (79.5%) and HCC (66.7%) than
in CH (41.3%) (P = 0.001). On the other {ERd, most of
the nucleotides in 1727 were T, however there was no
significant difference in the percentage of 1727T in CH
(95.7%), LC (88.6%), and HCC (97.2%) (P = 0.279).
ThEFP results suggested that SNP in 1726, but not in 1727,
of HBV genotype B was associated with the development
of liver disease. In contrast, no association between SNP
in the same positions in HBV genotype C and progression
of liver discase was observed (Table 5).

Comparison of BCP and HBx mutations between
genotype Band C

The percentage of cases with A1T762T/G1764A
mutation was significantly higher in genotype C than
genotype B, regardless of clinical status: 53.3% or 8.7%
in CH, 83.3% #r 50.0% in LC, and 83.3% »s 45.5% in
HCC (Figure 2A). From an analysis of total samples of
these two genotypes, it was shown that the percentage
of A1762T/G1764A mutation in genotype C was higher
than that of genotype B (73.3% ur 33.3%, P < 0.001).
Similar to the results of A1762T/G1764A mutation,
T1753V mutation also showed a significantly different
distribution between genotypes C (55.6%) and B
(20.6%) with P < 0,001 (Table 6 and Figure 2B). When
T1753V mutation was observed in each clinical status,
its prevalence in HBV genotype C and B were 40.0%
vs 10.9% in CH, 66.7% »r 38.6% in LC, and 58.3%
pr 11.1% in HCC. In contrast, C1726A/T1727(C/T)
mutation was mote frequent in HBV genotype B (31.7%)
than genotype C (6.7%) (P = 0.002).

DISCUSSION

Identification of viral as well as host factors associated
Elth the development of severe liver disease including
HCC may have important clinical implications in the
management of patients with HBV infection. Many
studies have suggested that HBV genotype might play
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Table 5 Single nucleotide polymorphisms in 1726/1727 of HBV Genotype B and C

SNP 1 (%) in each HBV genotype and clinical diagnosis
Genotype B Genotype C
HCC HCC
CH LC With LC tLC AIIHCC p CH LC With LC  Without LC All HCC P
(n=46) (n=44) (n=10) (@ =26) (= 36) =15 (n=18) (m=2) @=10) (w=12)
1726A 24(522) 9(205  4(400)  8(308)  11(333) 0009 13(867) 13(722) 2(000) 7 70.0) 9(750) NS
1726C 19(413) 35(79.5)  6(600)  18(692) 24 (66.7) 2(133) 5(278  0(00) 3 (30.0) 4(333) NS
1726T 0(00)  D{0)  0(00) 0(0.0) 0(0) NS 0(00) 0{00) 00D 0 (0.0) 0(00) NA
1727A 122)  2(45)  0(00) 0(0.0) 0(00) NS  8(533) 11(611) 2(1000) 2 (200) 4(333) NS
1727C 000  1(23)  0(00) 0(0.0) 0(0) NS 0(00) 0{00) 00D 0 (0.0) 0(0.0)
179G 122)  2(45)  0(00) 1(38) 1(28) NS  4(%67) 2(111) 0(0D) 5 (50.0) 5(417) NS
1727T 44(957) 30 (886) 10(100.0) 25(%32) 35(972) NS  3(200) 5278  0(00) 3 (30.0) 3(250) NS
1726A/177A4  1(22)  1(23)  0(00) 0(0.0) 0(00) NS 7(467) 10(556) 2(1000) 2 (20.0) 4(333) NS
1726A/179G  1(22)  1(23)  0(00) 1(38) 1(28) NS 4(%67) 211 0(0D0) 5 (50.0) 5(417) NS
1726A/1727T 22(478) 7 (159)  4(400) 7(269) 11(30.6) 0007 2(133) 1(56)  0(00) 0(0.0) 0(00) NS
1726C/1727A4  0(00)  1(23)  0(00) 0(0.0) 0(0) NS 1(67) 1(56)  0(0D) 0(0.0) 0(00) NS
1726C/1727G  0(00)  1(23)  0(00) 0(0.0) 0(00) NS  0(00)  0{00)  0(0D) 0(0.0) 0(00) NA
1726C/1727T  19(413) 32 (727)  6(600)  18(692) 24 (667 0006 1(67)  4(222) 0(00) 3 (30.0) 3(250) NS
£ < 0.001 He £ = 0002
F < 0.001 B
£ <0001 O Total
80.0

. 833 .

£ £

- ~ 600

8 8

g 5.2 g

»E 44.4 -; 40.0

g o

El El

g g 200

(I w

1 D_D ]
CH, 7 =61 LC, 7 =62 HCC, 7= 48 CH =61 LC, 7 = 62 HCC, 7= 48

Cinical diagnosis

Clinical diagnosis

Figure 2 The prevalence of A1762T/IG1764A (A) and T1753V (B) mutations in the samples with different clinical diagnoses. The number on each histogram
represents the percentage of each mutation in each group. P values between the groups are shown respectively.

an important role in the development of severe liver
diseases. However, it is also widely accepted that HBV
genotypes appear to show varying geograffic patterns
in their distribution which means the association
between HBV genotype and the severity of liver disease
may differ from one region to another. meatancc,
studies from Taiwan and Japan demonstrated that HBV
genotype C is associated more wascvcrc liver disease
that HBV genotype BI""?. Since HBV genotype B and
C are the main genotypes transmitted in these areas,
the investigators compared between genotype B and C.
However, anothefftudy from Alaska showed that there
was a significant association between HBV genotype F
and the development of HCC among native Alaskan
pcoplc'ml. This means that the association between
HBV genotype and severity of liver disease could be
different, depending on the area and the genotype of
HBV transmitted in that particular area. From this
study, a cross-sectional analysis of subjects from several

different centers in Indonesia, it was found that HBV
genotype B was the major genotype and no association
between HBV genotype as well as serotype and clinical
status of liver disease was observed. Analysis of data
from a prospective cohort study, howevet, is needed to
further eluddate the association between HBV genotype
and manifestations of liver discase in Indonesian HBV
carriers.

Many studies have demonstrated that virus mutations,
including mutations of HBx protein, BCP, and precore
are linked to the severity and outcome of HBV infection.
A study from Taiwan reported that the amino acid
substitution at codon 31 of HBx protein (S31A) was
frequently found in HCC patients and was predicted
to have an association with HCC dcvclopmcntm'. A
Japanese group also reported that a mutation at codon
38 (P38S) of ][BV genotype C was associated with HCC
development™. Recently, it was reported that mutations
in HBx protein (V5M/L, P38S, H94Y, T127T/N, K130M
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Table § Comparison of core promoter mutations in HBV

genotype B and C

Characteristics HBV genotype P
B C All

No. (%) of patients 126 (737) 45 (263) 171 (100.0) <0001
Age (mean + SD) 443+128 4944133 456131 0.024
Male/Female 05/31(75.4) 32/13 (711) 127/44(743) NS
(% Male)

No. (%)of AI762T/ 42 (333) 33 (733) 75(439) <0001
G1764A

No. (%)of TI7T53V 26 (206 25 (55.6) 51(298) <0001
No. (%) of C1726A/ 40 (317) 3(67) £$(251) 0002

T1727 (C/T)

and V1311I) from Korean patients are linked with severity
of liver discase™. HBx protein analysis of samples in
the present study showed that TT127N/T/S, K130M and
V1311 amino acid substitutions are associated with severe
liver disease, especially with liver cirrhosis (Table 3).
However, no association between S31A as well as P38S
mutations and liver disease progression was found, which
is different from previous studies in Taiwan, Japan, and
Korea™™,

It is well knowfEElat the double mutation (A1762T/
G1764A) in BCP is associated with an increased risk
of liver disease. For instance, the frequency of double
mutation (A1762T/G1764A) increased with advancing
clinical status in Taiwanese patients [3%, 11%, 32% and
64% in asymptomatic carriers (AC), LC, CH, and HCC
groups, rcspcctivcl}-]lyl. A recent report from China has
also demonstrate@fhat the incidence of double mutation
increased along with the progression of liver disease;
the percentage of the double mutation was 33%, 56%
and 85% in CH, I.C, and HCC groups, respectively™.
In Indonesian patients, however, the A1762T/G1764A
double mutation was increased in CH from 19.7% to
59.7% in LC and was slightly decreased in HCC (54.2%4)
(Table 4). These results suggest that the double mutation
is associated with severe liver disease. In addition, analysis
of the nucleotde at position 1753 showed that a T-to-V
(A/G/C) mutation increased to 46.8% in LC from
18.0% in CH, but dramaticallyffiicreased in HCC (22.9%)
(Table 4), suggesting that this mutation is associated with
liver cirrhosis rather than HCC. In contrast, analysis of
sera or plasma from Japanese subjects with AC, CH,
LC and HCC infected with HBV genotype C showed
that the percentage of T1753V mutation increased with
progression of liver disease™'! Tt is also reported that
T1753V mutation was higher in HCC (53.2%) compared
with LC (18.8%) and CH (9.8%0)", Thesc results were
inconsistent with the present study, particularly in LC
and HCC. These discrepancies might be associated with
HCC status; most of HCC cases in the present study
were without cirrhosis. Another possibility is that most of
the samples analyzed in the previous reports were HBV
genotype C, whereas most of samples in the present study
were HBV genotype B.

The most interesting finding of the present study
is the association of SNP at position 1726 of HBV

genotype B, but not genotype C, and severity of liver
disease. Since HBV genotype B is the major genotype in
Indonesia, this finding is important for the management
and prevention of HBV carriers from developing
more advanced disease such as liver cirrhosis and HCC
in Indonesia. This association, however, has to be
confirmed by analyzing more samples. A comparison of
mutation prevalence between HBV genotype B and C
showed that the percentfg} of T1753V and A1762T/
G1764A mutations were higher in genotype C than in
genotype B (Table 6). These results are in accordance
with previous findings from Taiwan and China*™,

In summary, the present study demonstrated that
HBV genotype B and C were detected among HBV-
assodated liver disease patients in Indonesia, and genotype
B was predominant. It was found that BBV genotype,
as well as the serotype, might not be associated with
an increased risk of HCC. The A1762T/G1764A and
T1753V mutations in BCP can be used as an indicator for
progression of liver disease in Indonesian patients.
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Ekckground

Hepatitis B virus (HBV) genotype, mutations in the core promoter, precore nr
gene have been shown to have an association with severe Iiver dlsa The
aims of the study were to identify the distibution of HBY subgenotype and basal
core promoter (BCP) mutations among patients with HBV-assodiated liver disease
in Indonesia, and analyze the possible association between HBV genotype andler
BCP mutations and severity of liver disease among Indonesian patients.
Research frontiers

Although there were some reports on the distribution of HBV genotype in
Indonesia, the association between HBV genotype and'or BCP mutations and
liver disease progression has not been investigated. Therefore it is important
to have information not only related to the distribution of HBV genotype/
subgenotype and BCP mutations in patients with different clinical status, but
also the association of HBY genotype/subgenotype andior BCP mutations and
liver disease progression in Indonesia.

Innovations and breakthroughs

The present study demonstrated that only HBV genotype B and C were
detected among HBV-associated liver disease patients in Indonesia, and
genotype B was predom||t was found that HBV genotype, as well as
the serotype, might not be associated with an increased risk of hepatocellular
carcinoma (HCC). The double mutation (A1762T/G1764A) was associated
with progression of liver disease, while T1753V mutation could be used as an
indicator of liver cirrhosis rather than HCC. In addition, SNP in 1726 has an
association with manifestations of liver disease.

Applications

The double mutation (A1762T/G1764A) can be used for the prediction of severe
liver disease including cirthosis and HCC, whereas the T1753V mutation is a
predictor of liver cirrhosis in Indonesian patients. In addition, SNP in 1726 can
also be used for the prediction of liver disease severity.

Terminology

HBs; HBs gene encode the surface protein of HBY that consist of preS1,
preS2, and S. HBx; HBx gene encode functional X protein. BCP; BCP can be

wwwwjgnet.com




Utama A et a/. HBV subgenotypes and BCP mutations in Indonesia

4035

considered a part of HBx gene that regulate the core gene expression.

Peer review

The study provides a identify HBV subgenatype and basal core promoter
(BCP) mutations distribution among HBV-associated liver disease patients in
Indonesia. The work is of theoretical and practical importance.
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