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There have been attempts to use consensus sequences or ancestor sequences for development vaccines against viruses
with high diversity and variation. In this study, we generated and compared consensus sequences and ancestor sequences
of nef and vif genes of HIV-1 isolated from Koreans. Phylogenetic analyses revealed that majorities of the Korean
isolates were clustered to form the Korean clade within subtype B (KcB) where foreign isolates were not included.
Consensus sequences inferred from the KcB as well as from all Korean isolates were almost identical but significantly
different from subtype B consensus sequence or HIV-1 consensus sequence. The genetic distances from one of the
Korean isolates to the other Korean isolates were much longer than to the consensus or ancestor sequences deduced
from Korean isolates but similar to those of subtype B or HIV-1. Moreover, the genetic distances from the Korean
isolates to the consensus sequences were shorter than to the ancestor sequences both in nef and vif genes. Thus, the
consensus sequences may be useful in developing Korean-specific HIV-1 vaccine.
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Figure 1. Composition of the Korean clade (KcB), non-Korean
clade (NKcB) within subtype B and other subtypes of the HIV-1
isolated from Koreans. Amino acid sequences of nef and vif genes
of HIV-1 isolated from Koreans were obtained from NCBI GenBank
database. The sequences were multiple-aligned using ClustalX and
subjected to phylogenetic analyses using Phylip package. KcB is,
by definition, a subcluster of subtype B where foreign or references
sequences are excluded. (A) nef gene, (B) vif gene.
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Figure 2. Consensus and ancestor sequences of nef. Aligned nef amino acid sequences belonged to specific cluster were used to
generated consensus or ancestor sequences. For comparison, references consensus or ancestor sequences including subtype B and HIV-1

70
MEGKNSKSS | YOUPAYRER | BRTPPAAEGYGAYSODLDIKHGA | TSSNT AATNADCAWLEACEEEEYGFPY
MEGKNSISS | YOUPAYRERMERT AP AAEGYGAYSODLDKHGA | TSSNTAATNADCAWL EACEEEEYGFPY
MEGKNSKRSYYGUPTYRERMRRAEP AADGYGAYSRDLEKHGA | TSSNT AANNADCAWL EACEEEEYGFPY
MGGKWSK SSMGEHPAYRERMKRAEP AL DGYGAYSEDLEKHGA | TSSMTAATMNADCAWL EACEEEEYGFPY
MGGKWSKESYPGUNT | RERMERTEPAAEGYGAVSEDLEORGA | TTSMT ASMNAACAWL EACEEEEYGFPY
MGGKWSKRSYPGHPA | RERMRRAEP AEGGYGAASEDLEKHGA | TSSMT AANNAACAWL EACEEEEYGRFY
MGGKWSKRSYPGUNT | RERMRRTEP AAEGYGAYSEDLEORGA | TTSMT ASMNAACAWL EACEEEEYGEFY
MEGKWSKRSYPGUNT | RERMRRTEPAAEGYRAYVSRDLEURGA | TTSNT ASMNNAACAWLEACEEEEYGRPY

140
RPOYPLBPMTYKGAFDLSHFLKEKGGLOGL Y 'SKKRQE | LDLWYHTOGYFPDWONY TPGPG | RYPLTFG
RPOYPLEPMTYIKAAFDLSHFLKEKGGLOGL Y 'SKKRQE | LOLWYHTOGYFPDWONY TPGPG | RYPLTFG
RPOYPLEPMTYEGAL DLSHFLKERGGLEGL | YSOKROD | LDLWYYHTOGYFPDWONY TPGPG I RYPLTFG
RPOYPLEPMTYKAAL DLSHFLKEKGGLEGL | 'YSOKROD | LDLWYYHTOGYFPDWONY TPGPG I RYPLTFG
RPOYPLEPMTYKGAL DLSHFLKEKGGLEGL | 'YSOKROD | LDLWYYHTOGYFPDWONY TPGPGTRYPLTFG
RPOYPLEPMTYKGAL DLSHFLKEKGGLEGL VY SOKEUD | LDLWYYHTOGYFPDWONY TPGPG | BYPLTFG
RPOYPLEPMTYKGAL DLSHFLKEKGGLEGL | 'YSOKREUD | LDLWYYHTOGYFPDWONY TPGPGTRFPL TFG
RPOYPLRPMTYKGAL DLSHFLKERGGLEGLYYSOKRUD | LDLWYYHTOGYFFDWONY TPGPGTRFPL TFG

208

WoRKL YPYDPEEYEEANEGENNCLL HPMCOHGMEDEDREYL MMKFDSRLALRH | ARELHPEFYKDC
WoRKL YPYDPEEYEEANEGENNCLL HPMCOHGMEDEEREYL MMKFDSRL ALRH | ARELHPEFYKDC
WOFKL YPYEPEKYEEANEGENNEL LHPMSL HGMODPEREYL YWKFDSRL AFHHMARELHPEYYKDC
WOFKLYPYEPEKYEEATEGEMNSL LHPMCOHGMODPEKEYL YWKFDSRL AFHHMAREL HPEYIDC
WOFKL YPYEPERYEE ATYGENNCLL HPMMLHGMOOPEREYL YIKFDSRL AFHHMAREKHPE Y YRDC
WOFKL YPYEPERYEE ANEGENNCLL HPMSLHGMOOPEREYL VYIKFDSREL AFHHMARE |HPDYYRDC
WOFKL YPYEPEKYEEATYGENNCLL HPMMLHGMOOPEREYL VK FDSRL AFHHMAREKHPE Y YKDC
WOFKLYPYEPEKYEEATYGENNCLL HPMMLHGMDDPEKEYL VIKFDSRL AFHHMAREKHPE Y YKDC

AR A AKNKAA Ak ARk EE S F A St wA A EE S I L EX A 33 E 8

were obtained from HIV-1 Database.
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o
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Table 1. Genetic distances from consensus, ancestor or individual
sequences to the sequences of the Korean isolates: HIV-1 nef
gene

KcB (n=254, 62.3%)  All-Kor (n=408, 100%)

HIV-1-con 21.7£1.6 19.9+3.3
HIV-1-anc 20.8t1.6 19.2+3.1
SubB-con 13.8+1.7 15.1+3.6
SubB-anc 16.0+1.7 16.2+3.1
All-Kor-con 7.7+2.1 12.3+7.0
All-Kor-anc 13.8+2.0 15.2+4.3
KcB-con 74%2.1 12.3£7.0
KcB-anc 8.9+2.1 13.8+6.9
KcB 11.4+2.9 -

All-Kor - 18.2+6.6

Table 2. Genetic distances from consensus, ancestor or individual
sequences to the sequences of the Korean isolates: HIV-1 vif
gene

KcB (n=175, 78.8%)  All-Kor (n=222, 100%)

HIV-1-con 14.8+1.3 14.3+1.8
HIV-1-anc 149+15 145%2.0
SubB-con 11.4+£15 11.2+25
SubB-anc 117114 11.4+25
All-Kor-con 5.3%18 6.913.9
All-Kor-anc 5.6+1.8 7.313.9
KcB-con 5.3t18 71141
KcB-anc 5.6t1.7 72138
KcB 8.412.3 -

All-Kor - 11.1t4.4
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Figure 3. Location of the consensus or ancestor sequences in
the phylogenetic tree. Phylogenetic tree was constructed from
HIV-1 nef (A) or vif (B) amino acid sequences together with the
inferred consensus or ancestor sequences.
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