
© 1992 Oxford University Press Nucleic Acids Research, 1992, Vol. 20, No. 22 6105

The complete nucleotide sequence of Hepatitis B virus,
subtype adr (SRADR) and phylogenetic analysis
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We have cloned a genomic DNA of hepatitis B virus (HBV) and
the complete DNA sequence was determined. The HBV (1)
genomic DNA was purified from serum (2) in a patient with
hepatitis who had HBe antigens (3) positive, and the adr subtype
of HBV.
The constructed vector with the HBV genome (SRADR) and

pUC18 was amplified in Escherichia coli strain DH5 alpha,
purified and sequenced with dideoxy methods using a T7
Sequencing Kit (Pharmacia LKB Biotechnology, Sweden). The
DNA sequence homologies were 99.0% with ADRA (4), 97.7%
with ADRC (5), 97.5% with ADRCG (6). Alignment of the
region P sequences from SRADR and other HBV defined in
Figure 1. To determine the phylogenetic relationships among
SRADR, and HPBVCG (Chimpanzee), and other HBV, we
constructed evolutionary trees (7) for their pol sequences using
both neighbor-joining methods (Figure 2) and UPGMA methods
(Figure 3). In both methods, SRADR, ayr and seven previously
reported isolates of subtype adr clustered in a closely related
group.

ACKNOWLEDGEMENT

We thank Dr Kazuho Ikeo of National Institute of Genetics of
Japan.

---sAs (bo)
541 ATGCCCCTATCCTATCAACACTTCCAGACTACTCTT1TTAGACGCAG---CA 54
HP5255 AT4TCCCCTATCTTATCAACACTTCCGCACACTACTCTTGTTAGACCACCACA---SCA 5
H2ps ATGCCCCTATCTTATCAACACTTCCCCAGACTACTCTT1TTAGACCACGAG ---ICA 54
HrS2cG ATCCCCCTATCTTATCAACACTTCCG5AAACTACTCTTCTTAGACCACGAC-----GCA 54
HrnA5QCG ATGCCCCTATCM7ATCAACAMTCCcAAACTACTSCTTAGACGACCAGACCUGACA SO
525455 ATGCCCCTATCTTATCAACACTTCGAAACTACTCTACACGSGCACCGCA=A SO
H21AD12 ATGCOCCCATCTTATCAACACTTCCGSAAACTACTGTGCTAGTACGACGCC!SGAC=SA S0
525HEPB ATGCCCCTATCTTATCAACACTTCCGCAAACTACTCTTGTTAGACGACSCAMGAGGCAA 55
IsBAYR ATGCCCCTATCTTATCAACACTTCCGSAAACTACTGTTCTTACACGACCAS ---GSA 54
(PBADR ATCCCCCTATCTTATCAACACTTCCGCAAACTACTCTTGTTAGACGACCAG- ---GCA 54
MPsADRC ATGCCCCTATCTTATCAACACTTCCGSAAACTACTCTTSTTAGACCACGAC ----GCA 54
H52V AD5I ATCCCCCTATCTTATCAACACTTCCcGAAACTACTGTTG7TTAGAACSCAG- ---GCA 54
525CGAD1 ATGCCCCTATCTTATCAACACTTCCAAACTACTGTTGT7ACACGACCAG-----GCA 54
S2A15 ATGCCGSTATCTTATCAACACTTCCGCAAACTACTGTTGTTAGACGACCAG-----GCA 54
HP2A4R1 ATGCSCCnATCTTATCAACACTTCCSAAACACTCTTGTTACACCACGAC-----SCA 54
HP2A45 ATSCCCCTATCTTATCAACACTCCCAAACTACTTTCTTAGACCACGAG-----GA 54
MSI ASI3 ATGCCCTATCTTATCAACACTTCCCCAAACTACTGTTTTAGACCACAG ---GCA 54
N2P5AD2 ATGCCCCTATCTTATCAACACTTCCGSAAACTACTGTTCTTAGACGAAGAG-----GA 54
NPBADIICC ATGCCSCTATCTTATCAACACTTCCGGAAACTACTCTTGTTAGACCACGAC---GSA 54

WbT1D. 4
.......................... ....... (bP)

IF5Y4 CTACAGCATGGG---------------------- GCA-------GATCTTTCCAC 561
NrSHBVAA CTACAGCATGSC------------- GS----A-----ICA-------GAATCTTTCCAC 561
N22V CTACAGCATGGC--------------G----S--A---GCA-------CAATCTTTCCAC 561
NtlVCG CTACACCATGGG --------------------------CCA------- GAATCTTTCCAC 561
MP5AD=CC C2ACATCATCGSAGSTTGSTCATCAAAACCTCGAAACGSATGGGACCCAACCTTTCTCT 550
N525A4 CTACAGCAT.---------------------.TCGCAAACGATGCGACCAATCTTTCTCT 579
NPS4VAD2 CTACAGCATGGCAGCTTGCTCATCAAAACCTCGSAAACAAATGSCCACCAATCTTTCTCT 600
NP2NEPB CTACAGCATGGGAGCSTTGTCATCAAAACCTCGCAAACATGCCACGAATCTTTCTGT 600
5P2AY4 CTACAGCATGGGAGSTTGCTCTTCCAAACCTCCACAACGGATGGGACCAATCTTTCTCT 554
245ADR CTACAGCATGccAGSTTGTCTTCCAAAGCTCCACAAGSCATGSCCACGAATCTTTCTCT 594

NPBADRC CTACAGCATGCAGSTTSCTCTTCCAAACCTCACAAGSCATGGGSACGAATCTTTCTCT 594
SPSVADRN CTACAGCATGCGAGGTTGGTCTTCCAAACCTCGACAACAGCTGGGSACCAATCTTTCTCT 594
NPBCCADI CTACAGCATGGACTTCSC TTCCAAACCTCCACAAGATGGCACGACATCTTTCTCT 594
514D5 CTACAMATGGCAGSTTGATCTTCCAAACCTCCACAA=GATGGGCACCAATCTTTCTCT 594
N55A4R1 CTACCSCATCSCACSTCTCTTCCAAACCTCCACAACGCATGSCCACCAATCTTCTCST 594
52851 CTACAGCATCGSACSTTCGTCCTCCAAACCTCGACAAGGCATGGGcACAAATCTTTCCCT 594
54AD515 CTACACATCCCACCTTGCTCCTCCAAACCTCGACAAGCATGGCCCACAAATCTTTCCCT 594
NsA4D52 CTACAGCAGTCCGSAGTTGCTCTTCCAAACCTCGAAAAGCCATCGGCACAAATCTTTCT7C 594
HPBADRICC CTACAGCATCGCACGTTGCTCTTCCAAACCTCGA44ACAAATCCAAC4ATCTTTCTGT 594

Figure 1. Alignment of the region P sequences from SRADR and other HBV.
Identification of specific insertion of type 2 (1) and deletion of type 4 (b). Symbols
(*), Positions showing type 2-specific insertion; (+), positions showing type
4-specific deletion.
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Figure 2. Phylogenetic analysis of the region P sequences from various HBV
(GenBank), including the newly isolated SRADR (boxed). The tree was constructed
by the neighbor-joining method.
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Figure 3. Phylogenetic analysis of the region P sequences from various HBV
(GenBank), including the newly isolated SRADR (boxed). The tree was constructed
by the UPGMA method.


