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ANALYSIS OF HEPATITIS B VIRUSO HBVUO GENOME IN A POST-TRANSFUSION
HBV INFECTION CASED QUASISPECIES OF VIRAL GENOME
IN THE DONOR AND RECIPIENT
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To investigate the homology of hepatitis B viru§l HBVgenomes in a post-transfusion HBV infec-
tion case, PCR direct sequencing was performed using 340 nucleotides in the pre-S1 and pre-S2 re-
gions of HBV DNA isolated from a recipient’ s serum sample and from a donor’ s stored blood sample
in which HBV DNA was detected. Two different nucleotides were determined at nt 30510 A/GO and
nt 31170 G/TO in the sequences from the donor’ s blood and recipient’ s serum samples. For precise
analysis, the PCR products were cloned, and the DNA sequence was determined in the clones. Four
and six sequences were obtained from the clones from the donor’ s blood and recipient’ s serum sam-
ples, respectively. These sequences slightly differed at three positions, namely nt 3051 G/A, nt 3070
G/A and nt 3117 G/T. Each sequence determined from the donor’ s blood sample corresponded to
one from the patient’ s serum sample. However, the most predominant sequences from the donor’ s
blood and patient’ s serum samples differed at nt 30510 A/GO and nt 31170 G/TO It was considered
that the difference in the ratio of quasispecies between the donor and recipient resulted in a discrep-
ancy between sequences determined by PCR direct sequencing.

Key wordsO post-transfusion HBV infection, identification of HBV genome, quasispecies,
HBV pre-S region
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Fig. 1 Number of different nucleotide nt positions among five HBV strains that
were classified into genotype C. 3215-nt HBV DNA was divided into 54 segments
00 53 segments were 60 nts in length and the last was 35 ntsC] The number of differ-
ent nt positions was counted in each segment. The columns at the bottom indicate

the cording regions of the HBV genome.

gooooooooogo

O000Q00O0D 19%%090unomgoog
gl ooooooo
goooo0o0o0oo0ooUoLoUoUoooooooo
gl ooooooo
ooooooHBVODOODODOODOODOOOO
gl ooooooo
0O HBVDNAOOOODOOOHBYDNAOOOO
goooooooooooooHBVYODOOODO
000 PCRdirectsequencing0 0 000000
00* 00000000000 HBYVDNADOO
goooo0o0ooo0oOoULoUooooooooo
goooooooogo

oomHBVOOOOOOOOOOoOoOoooog
gooooodHBVOODUODOODODODODOOOOO
00000000000 0000000000
oo ooooo
000000000 0DOd0O quasispeciesd 00O
00 0000odWHBVOOOOOOODODOOOOO

00 quasispecies 0 0000000000000
O000000000000000 HBVDNA
0000000000 o0ooooooooooon
OO0O00o0oDoOobDOoO0oocOodWBVYOOOOOOO
O000000ooDoooooooooogoon

ooooood

100000

oO0o0 7000000800 0000000OO0
000000000 30000 HBsOOOOODO
COoooO0oHWHBVOODOOOODOODOOOODO
08000000000 0ODDO0ODODOODO
0000100000000 HBYVDNAOODODO
O000O0oHBVOOOOODODOODOOODO
00o00oooooo®o

200000000000

ooOOoooOoooOboOoOoooobooooo
0000000000 oooooooooooon
oo0ooo0oOoboooOooooOoOoooOoooDo
O000000b0O0OOgenotypeCOOOOODO



oooooood 0480 O60

00000000 500 accession No. M129060V
0086701X0158703X04615(X141930 0 0 00 O OO
0000 315000 600000000000 60
0000ooooos0o0oooogooooog
goooddoooobbobbi1obooogg pre-
SiO00pre-S200 00000 POOODOODO X
gooodHBVOODODOOODDDODODOOOOOO
00oooo0ooooooooooooooooo
00oooobDoOoooOopPCROOODOODOO
00000000 mon pre-S1 00 pre-S2 00
goooooooooo

30 pre-S O 0 0O semi-nested PCR

o0 OODODOO0DDODOO00ODOOOODOODOO
0O EXR&ODIDOOOOOOOOOOOOOOOO
00000000 DNADOODOODO OO outer
PCRO O OO OOODO O B29740 sensel 5’ -
CCAGATTGGGACTTCAACC-3 ' nt 2974-nt
299200 B1T antisense[] 5’ -ACACGAGCAGGG-
GTCCTAGG-3U nt 178-nt 1970 O O nested PCR
000000000 0B2974 0 B16! antisensed
5’ -~AGTCCTCGAGAAGATTGAC-3' nt 118-nt
RO O ODODDOODOODODOOOO0O0OONtOO Ono
0000000000000 O0DOOouter PCR
0000 100ul OO0 HBV DNA O O O Onested
PCROO outerPCROO 3 00000000
Taqpolymerase D OO0 OO0 OO 50u OO O 94
0100000000501 0000 7201500
3000000000 s00DUoUooUoooo
og

40 PCR direct sequencing 0 0O O genotyp-
ing
nestedPCRODOOOOODOOODOOOOOOO
00000000000 383bpb0d000OPCR
0000 000 0O Big Dye Terminator Cycle Se-
quencing Ready Reaction Kit(O Applied Biosys-
tems(DO0O0OCOPCROOO S 0O0O03IOOOO
0O O O O O directsequencingd 0O 00O ABI
PRISM 310 Genetic AnalyzerO Applied Biosys-
temsOO0 0000000 OOOOO

HBV O genotype D O Usuda OO0 00000
O0pre-S2000000000000O00O0O00ODO

475

50PCROOODODOOOOODODODO sequenc-
ing

PCR O O O TOPO TA Cloning Kitd Invitrog-
enD000OO0OO0ODOOCOODODOOOPCR21-
ToPO OO OODOOOODODOODOOODDOODO
B29740 O O B16 0 O O O cycle sequencing O
00000000000 D0dTaqpolymerase [
DNAOOOOOOODOOOfidelityDDODODOO
000000000 102x 10™0™ 0 00PCROO
oo0oooO00obooOoOooooOooooOoooDo
00000000oo7soO000noo 2000
oo0oooO00obooOoOooooOooooOoooDo
oooood

O O

10 PCR direct sequencing 0 0 O O pre-S O
oooood

00000 3000000000000000
O0OO0O00O0O0OO00D00O00 HBYDNADO PCR
direct sequencing 0 O OOHBV pre-SO O 0O nt
3007-nt 130 346bplC0 00O COOOODOOODO
00000 HBVDNAOODOODODOOOOO
000000000 O00DCOOO0D0COOOnNt3051
0000 GHUDODO AOnt31170000 TOO
o0 ecOOoO0ODOoOoDOOOobDOoOoOooon
00000 20000000000 3000000
OO0O0DoOOoO000OC0 2000000000000
0000000000 0oooooooooooon
0000000000000 000Ont30510 G
O AOnt31l170 GO TOOOOODODDOOOOOO
OOo0oOoO00obOOoOoOooooOoOoooOoooDo
000o0D0o00ooooooooooo

preS20 00 00000COO0OOODOO
HBV genotype D OO O OO0 OODOO genotype
coooooono

2000000 DNAOOOOO

PCR directsequencingd D 0 0D OO0 OO O
HBYVDNAOODOODOODOOODODOODOOOO
OOo0ooOoO00obOOoOoobooOooOoOooDooOoooDo
O0OpPCROODDOODOODOOODOOOOOOO
OO0O0O0DOO0O0O0O0OO0OOO0OOooOOoOo 25000
OMoo0ooooso0o00ooooooon



476

Japanese Journal of Transfusion Medicine, Vol. 48. No. 6

SORO 3020 3030 SOﬁO SOFO 30?0 30(0 30?0
Recipient TGGCCAGAGGCAACTCAGGTAGGAGLGGGAGCATTCGGGCCAGGGTTCACCCCACCACACGGLGETCTTTTEGG
DONOr - e e e e iaeeaaoao A e e e e e e an
3080 3100 3110 3120 3130 3140 31|50
GTGGAGCCCTCAGGCTCAGGGCATATTGACAACAGTTCCAGTAGCACCTCCTCCTGCCTCCACCAATCGGCAGT
____________________________________ Gmmm mm i m e e e e e e e e e e e m——— e

3160 3170 3180 3190 3200 3210 3220 1

! | I |
CAGGAAGACAGCCTACTCCCATCTCTCCACCTCTAAGAGACAGTCATCCTCAGGCC.&TGCAGTGGLA%TCCACA

| | | | | | ] |
ACATTCCACCAAGCTCTGCTAGACCCCAGAGTGAGGGGCCTATACTTTCCTGLTGETGGCTCCAGTTCCGGAAC

90 100 110 120 130

AGTAAACC&TGTTCCGAC%’ACTGCCTCAECCATATCGTEAATCTTCTCJ}A

Fig.2 DNA sequences determined by PCR direct sequencing of the pre-S1 and pre-
S2 regions of HBV DNA obtained from the recipient’ s serum and donor’ s blood
samples. Dashes indicate sequence identity. The two sequences differed from each
other at nt 3051 and nt 3117.
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Fig. 3 Raw data of PCR direct sequencing of the pre-S1 and pre-S2 regions of HBV
DNA obtained from the recipient’ s serum and donor’ s blood samples. The two se-
quences showed heterogeneity at nt 30510 G/AO and nt 31170 T/G0O
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Fig. 4 Sequences of cloned DNA of the pre-S1 and pre-S2 regions of HBV obtained
from the recipient’ s serum and donor’ s blood samples. Dashes indicate sequence
identity. Sequencel to sequence4 were common to the recipient and donor. Se-
quences 5 and 6 were unique to the recipient.
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Fig. 5 Frequency of specific sequences among cloned DNA of the HBV pre-S1 and
pre-S2 regions from the recipient’ s serum and donor’ s blood samples.
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