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REBHETHD Z L3R S, 181 HBV B

s,

2) HAART ERFROH HBY 2hR

& 213 4 @ HIV [GPE18H HBV BYEE D 5 6,
HBe HURBHEIX 135 6] (135/213, 64.5%) ThH -
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Thofr, HCV TUEBERIL 52% TH -T2,

Tt HBV {ER O & 2 A OF # L FEEHIC LY
OF / 7 # €V (tenofovir : TDF) L= A MU %
£ (emtricitabine : FTC) £7/2I1X TDF ¢ I 7
> (lamibuvine : 3TC) @ 2 A% &t HAART %3
JEUToBE, @3TC DA% &Te HAART & M L7z
Bt O HBV {ER OV EEHK| D 700 HAART %
Eh U8, 2oV T, HBREE1T o 7,

F1LIQBFERTIOT —# &, FEOBEHM %R
T WTIORES, 1AKETO ALT, HBV-DNA,
CD4 BUITHEZEIIR D bR hoTe, —7F. 2005
4|2 TDF AR CHEMRTREIC 72 5 F TiL, @3TC
DI % ETs HAART F721x@%1 HBV {ER D72\
KN DD HAART B—ETH -T2 Z &M b,
B, OTDF & FTC %7213 TDF & 3TC @
2 F&E T HAART REEIZEN -T2,

# 1 HAART RiRAE(E & BN

TDF/FTC B HBV 2
3TC
or 3TC #L P{E
) @sp)  n=34* n=41 n=20
ALT quny 85 x108) 49 w62) 37ws)  0.18
HBV-DNA@GEm) RYER) 7.8c¢n 6.8w9 043
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Hepatitis B virus (HBV) of a novel genotype (J) was recovered from an 88-year-old Japanese patient with
hepatocellular carcinoma who had a history of residing in Borneo during the World War IL It was divergent from
eight human (A to H) and four ape (chimpanzee, gorilla, gibbon, and erangutan) HBV genotypes, as well as from
a recently propesed ninth human genotype I, by 9.9 to 16.5% of the entire genomic sequence and did not have
evidence of recombination with any of the nine human genotypes and four nonhuman genetypes. Based on'a
comparison of the entire nucleotide sequence against 1,440 HBYV isolates reported, HBV/J was nearest to the gibbon
and orangutan genotypes (mean divergences of 10.9 and 10.7%, respectively). Based on a comparisen of four open
reading frames, HBV/J was closer to gibbon/orangutan genotypes than to human genotypes in the P and large S
genes and closest to Australian aboriginal strains (HBV/C4) and orangutan-derived strains in the S gene, whereas
it was closer to human than ape genotypes in the C gene, HBV/]J shared a deletion of 33 nucleotides at the start of
preS1 region with C4 and gibbon genotypes, had an S-gene sequence similar to that of C4, and expressed the ayw
subtype, Efficient infection, replication, and antigen expression by HBV/J were experimentally established in two
chimeric mice with the liver repopulated for human hepatocytes. The HBV DNA sequence recovered from infected
mice was identical to that in the ineculum. Since HBV/J is positioned phylogenetically in between human and ape

genotypes, it may help to trace the origin of HBV and merits further epidemiological surveys.

Worldwide, an estimated 400 million people are infected
with hepatitis B virus (HBV) persistently, of whom three quar-
ters:live in the Southeast and Far East Asia, and one million
die of decompensated: cirrhosis and/or hepatocellular carci-
noma (HCC) annually (8, 15). HBV is the smallest animal
DNA virus and has a genome made of approximately 3,200
nucleotides (nt) that contains four open reading frames for P,
C, S, and X genes;- they code for DNA polymerase/reverse-
transcriptase, core protein, surface protein, and X protein,
respectively (49). The S gene is divided into preS1 and preS2
regions and the small S gene, and the C gene splits into PreC
and C.

Eight genotypes of HBV ‘have been recognized by a se-
quence divergence of >8% in the entire genome and named by
capital alphabet letters (A to H) in the order of discovery (3,
26, 29, 42). HBV genotypes are further classified into subgeno-
types, such as B1/Bj and B2-5/Ba (44), as well as C1/Cs, C2/Ce,
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and €3-5 (36). A systematic nomenclature is proposed for
designating HBV subgenotypes using Arabic numbers, such as
Al, A2, and A3 (25). HBV genotypes have distinct geograph-
ical-distribution (16, 23). Genotype ‘A is prevalent in Africa,
Europe and India; genotypes B and C are common in Asfa, and
genotype E is common in sub-Saharan Africa. Genotypes F
and. H are restricted to Central and South American conti-
nents; whereas genotype D is distributed all over:the world,
HBV: genotypes have clinical application, and they influence
severity and progression of liver disease and the response to
antiviral therapies. Previous reports indicate that HCC is more
frequent in the patients infected with genotype C than B (7,
47), and interferon is more effective 'in those infected with
genotype B than Cin Asia and more effeciive in those infected
with genotype A than D in Europe (18, 34, 51).

Recently; a ninth genotype (I) was tentatively proposed for
HBV strains detected in Laos (31). These strains are phyloge-
netically similar to aberrant Vietnamese strains that display
complex recombination over the genome (10). In the present
study, an HBV isolate was recovered from a Japanese patient
with HCC; who was involved in military actions in Borneo during
the World War 11, The isolated strain was compared against eight
human (A to H) and four ape (chimpanzee, gorilla, gibbon, and
orangutan) genotypes and was provisionally designated genotype
J. The new:genotype was assigned based on-a sequence diver-
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TABLE 1. Nucleotide divergence in the full-genome sequence
estimated from pairwise comparison between the Ryukyu 34
strain of a provisional genotype J and 1,440 HBV strains
from the database entered by September 2008

Divergen .
Genotype NO"Of raence (%)

strains Range Mean S$D
A 202 12.1-159 13.0 0.4
B 309 11.1-13.6 11.9 0.5
C 396 11.2-13.1 11.9 0.5
D 264 12.6-15.0 134 0.2
E 90 12.3-134 127 03
F 56 15.2-16.5 15.6 0.2
G 23 12.8-14.6 137 03
H 21 15.4-163 15.7 0.3
I 16 11.4-12.0 117 02
Chimpanzee 14 11.6-12.7 12.1 0.3
Gorilla 1 122
Gibbon 34 9.9-11.7 109 0.5
Orangutan 12 10.4-11.2 10.7 04
Woolly monkey 2 27.2-274 27.3 0.1

gence of 10,7 to 15.7% from other genotypes, a unique phyloge-
netic position between human and ape genotypes; and the ab-
sence of strong evidence of recombination.

MATERIALS AND METHODS

Patient, A Japaneése man, 88 years old; developed HCC in 2006. He had a
history of residing in Borneo during the World War II: No HBYV infections were
recorded in his family members, In October 1996; he was diagnosed with chironic
hepatitis B, Hepatitis B surface antigen (HBsAg) was detected in serum, and the
aspartate aminotransaminase and alanine aminotransferase levels were elevated
to 83 and 73 Ujliter, respectively (normal levels, <30 Ulliter for both). There-
after, the transaminase levels were normalized, and he had been monitored asan
asymptomatic HBV carrier. In August 2000, the level of a tumor marker (des-
y-carboxy prothrombin) was elevated to 52 mAU/ml (normal, <40 mAU/ml),
while another tumor marker (alpha-fetoprotein) remained within normal range
(<10 ng/ml) as alanine aminotransferases, In October 2006, a tamor (4.3 by 4.1
cm) was detected in the liver by ultrasonography, and hie received treatment with
transarterial embolization, Des-y-carboxy: prothrombin was: elevated: to 419
mAU/mi; whilé the aminotransferase levels remained within normal limits. Hep-
atitis B ¢ antigen (HBeAg) was negative; and the corresponding antibody (anti-
HBe) was detected in his serum. The subtype of HBsAg in this serum was ayw:

HBV DNA was extracted from his serum specimen obtained in 2006, and the
full-length genome sequence was determined for phylogenetic and biological
analyses: An informed consent had been obtained from the patient, and the study
protocol conforms to the ethical guidelines of the 1975 Declaration of Helsinki
as reflected in:a priori approval by the institution’s human research committee.

Markers of HBV infection, HBeAg and anti-HBe were determined by enzyme-
linked immunosorbent assay (ELISA) with commercial kits (HBeAg EIA; Insti-
tute of Tmmunology, Tokyo, Japan), and subtypes of HBsAg by ELISA with
commercial: kits (HBsAg Subtype EIA; Institute of Immunology). Hepatitis B
core-related antigen (HBcrAg) was determined by chemiluminescerice enzyme im-
munoassay (13). The method allows more sensitive detection of core protein and, as
was shown in previous studies, HBcrAg levels reflect HBV DNA loads and welt
correlate with intrahepatic covalently closed circular DNA (cccDNA) Ievels. The
meastrement of serum HBcrAg is'a useful noninvasive tool for monitoring intra-
hepatic HBV viral status (52). HBV. DNA was quantified by the S gene-targeted
real-time detection PCR with a sensitivity of 100 copies/ml (equivalent to 20 IU/mt)
(1). However, due to small volumes of sera available from the challenged mice, HBV
DNA ‘was extracted: from 10-fold-diluted specimens; resulting in reduced assay
sensitivity in the present study (1,000 copies/ml {200 TU/ml}).

Determination of the complete nucleotide sequence of HBV/J solate. HBY.
DNA was extracted by using the QlAamp DNA: blood kit (Qiagen, GmbH,
Hilden, Germany) from 100 jul of serum that had been stored at —80°C: The
complete genome sequence of an HBV/J isolate recovered from the patient was
deternined by the strategy previously reported (43). In brief, two'sets of primers
were designed to amplify overlapping fragments. (A and B) covering the entire
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HBYV genome {stat not shown). Nested PCR was carried out for 35 cycles (95°C,
30 s; 57°C, 30 s; and 72°C, 2 min) using TaKaRa LA Tagq polymerase (Takara
Biochemicals, Kyoto, Japan). Amplified fragments were inserted into the
pGEM-T Easy vector (Promega, Madison, W1}, and cloned in DH5a cells
(Toyobo, Osaka, Japan). Obtained HBV DNA clones were confirmed to have
the sequence identical to the major-clone consensus sequence determined di-
rectly on PCR products by Prism BigDye (Applied Biosystems, Foster City, CA)
in the ABI 3100 automated sequencer,

Phylogenetic analysis, Full-length sequences of HBV isolates were aligned with
use of the CLUSTAL W software program (48) (available at www.ebi.ac.uk), and
the alignment was confirmed by visual inspection. Genetic distances were estimated
by the six-parameter method, and phylogenetic trees were constructed with the
neighbor-joining method (35). To confirm the reliability of phylogenetic trees, boot-
strap resampling and reconstruction were carried out 1,000 times using the program
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FIG. 1. Phylogenetic tree constructed on the entire genome se-
quences of 44 HBV isolates representing four ape and eight human
genotypes. A woolly monkey HBYV isolate serves as.an outgroup. The
HBV/I isolate (JRB34) is indicated by an arrowhead, and the genetic
distance is indicated by a bar below:
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