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Sequence and Phylogenetic Analysis of V3 Region of Human Immunodeficiency
Virus Type 1 Strains Isolated from Korean Patients
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The V3 loop, a hypervariable domain of envelope glycoprotein, has an essential role in viral
infectivity and has a major epitope for type-specific neutralizing antibody. In order to investigate
genetic diversity of V3 region of gp120 of human immunodeficiency virus type 1 (HIV-1) iso-
lated from Korean patients, DNA sequences encoding the C2 to V3 region were amplified by
nested polymerase chain reaction (PCR) from uncultured peripheral blood mononuclear cells ob-
tained from 15 HIV-1 seropositive patients and nucleotide sequences were determined. All nu-
cleotide sequences from fifteen patients were compared with 8 distinctive subtypes (A-H) and
another subtype O. Phylogenetic analysis was carried out with PHYLIP ver 3.5 (Dnapars) pro-
gram. Of the 15 isolates, 14 HIV-1 subjects were clustered with subtype B, while one was clust-
ered with subtype C. Intra-subtype B distance at the nucleotide and deduced amino acid level
were maximum 17.7% and 37.0%, respectively. Intra-patient distance at the nucleotide and deduc-
ed amino acid level were maximum 7.3% and 17.8%, respectively. Analysis of the nucleotide se-
quences revealed that Korean types have relatively well conserved sequences. These findings
could be useful for assessing the source of infection and developing an AIDS vaccine.
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£t} [7-10].

HIV-1 subtypeE2 2 V3E ¥33 envi-A
2ok gagfrAALe] A7 R 3 B
o [11,12], 2 ¢ ®F Wl DNA het
eroduplex mobility assay ¥y 3} 34 sElojc =
o] &%} serotyping W ol it} [13-15]. Myers 5
< HIV-1 enve} gag A2 A7[M Do izt
HIV-1& Z2A M3 0 2802 Yyrgon M
252 major 1H2E 87§ 2] subtype (subtype A-
H) 2 73t} [16]. o] subtypeE & X4
ARl wet 5o E¥sn Yo dE &
™ HIV-1 subtypes A ¢} C, D= olZa]7ls} A%
of =2 HE3}, subtypes E &} F, G B =+ &
ot 2j7he} oL stel] zbzt B xatm ot
[11,17-23]. Subtype B= ol 2] 7}e} fol S
2 BE¥3ta glom ofrlol 4R It e F
£ vrolg 232 Ve s gltt [16,24,25].
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2. UEY chel HI 22|

EDTAZ} X2l ® #-5A1 8 # (Becton Dickinson
BDA} Lincoln Park, NJ) o] g 2828 AP L
MNHA G T EFo] 3% dextrano] E-FH phos-
phate buffered saline (PBS)2 43 o] 3087} 420
WA ST v Fel & AEF MEI} ol
ol Wold Tzxdd 98 NEJ B2 AEdS
Bosig. Z2dd GRS 94 £
3 & 2ml 88 & (FACS Lysing solution, BD

Table 1. Characteristics of 15 HIV-1 infected patients

No. of Sex age’ Route of Location of Year of HIV CD4+T cell Subtype of
Patient & infection infection Diagnosis count( /ul) HIV-1
KR1 F 37 Heterosexual Domestic 1988 <200 B
KR2 F 41 Heterosexual ~ Domestic” 1992 >500 C
KR3 M 14 Transfusion” Domestic 1991 200-500 B
KR4 M 20 Homosexual Domestic 1992 >500 B
KR5 M 22 Homosexual Domestic 1992 >500 B
KR6 M 47 Homosexual Domestic 1992 200-500 B
KR7 M 32 Homosexual Domestic 1990 200-500 B
KR8 M 26 Homosexual Domestic 1992 200-500 B
KR9 F 32 Heterosexual Domestic’ 1991 200-500 B
KR10 M 25 Homosexual Domestic 1992 >500 B
KR11 F 31 Heterosexual Domestic 1986 <200 B
KR12 M 40 Homosexual Domestic 1992 <200 B
KR13 M 28 Homosexual Domestic 1992 200-500 B
KR14* ” ” ” ” B
KR15 M 28 Homosexual Domestic 1992 <200 B
KR16 M 29 Heterosexual Overseas 1988 >500 B

‘the age at the time of HIV diagnosis, *from husband(overseas sailor), ‘transfusion-associated transmission,

‘from the same patient as the KR13 after 6 month.

-252-



Table 2. Nucleotide and Amino acid Similarity in the C,/V; region of HIV-1 isdated from Korean patients Similarity
distance matrices are showing pairwise comparisons of nucleotide (lower half) and amino acid (upper half) se-

quences.

KR 11 1-2 13 2. 23 3-1 32 33 41 53 61 6-5 7-1 73 7-4 82 84 86 91 9:2 10-111-112-112213-3 14-115-1 16-1

11 82.2863 61.6 63.0 71.2 69.9 76.7 74.0 71.2 64.4 67.1 68.5 71.2 72.6 72.6 69.9 72.6 74.0 74.0 69.9 71.2 63.0 67.1 74.0 72.6 72.6 67.1
12 27 95.967.168.5 71.2 69.9 75.3 72.6 69.9 64.4 67.1 68.5 71.272.6 71.2 68.5 71.2 74.0 74.0 69.9 72.6 67.1 67.1 79.5 80.8 74.0 69.9

1-3 945973
21752718 76.4
2-3 750717717977
3-1 83.284.185.0 84.6 845
3-2 84.585.9 86.8 81.4 81.4 96.4
3-3 87.388.2 88.281.081.0 95.0 96.8
4-1 85.9 86.8 87.7 80.5 80.0 84.5 96.4 98.6
5-3 85.985.9 86.8 81.0 80.5 93.2 95.0 96.4 95.9
6-1 82.383.2 84.1 81.980.591.893.692.7 92.3 94.5
6-5 82.384.1 85.0 81.9 81.4 93.2 95.0 94.1 93.6 95.9 98.6
7-1 85.5 86.4 87.3 80.5 80.5 94.5 96.4 95.5 95.0 95.5 94.5 95.9

7-3 86.487.3 83.2 80.5 80.5 95.0 96.8 96.4 95.9 95.5 93.6 95.0 98.2
7-4 86.8 87.7 83.6 81.0 80.9 95.5 87.3 96.8 96.4 95.9 94.1 95.5 98.6 99.5
8-2 86.386.3 87.2 80.5 80.4 94.5 96.3 87.7 96.4 96.4 92.3 93.6 95.0 95.0 95.4
8-4 85.885.8 86.8 80.0 79.9 94.1 95.9 973 95.9 95.9 91.8 93.2 945 94.5 95.0 99.5
8-6 863 86.3 87.2 80.5 80.4 94.5 963 97.7 96.3 96.3 92.2 93.6 95.0 95.0 95.4 100 9.5
9-1 85.9 86.8 87.7 80.5 80.5 91.8 93.295.5 94.1 94.5 90.5 91.4 92.7 92.7 93.2 95.4 95.0 95.4
9-2 86.387.3 88.279.279.1 88.6 90.0 91.8 90.5 90.9 87.7 88.6 90.0 90.0 90.5 91.8 91.3 91.8 98.5
10-1 84.585.5 86.4 80.5 83.6 94.5 96.4 95.5 95.0 95.5 94.5 95.9 97.3 96.4 96.8 95.0 94.5 95.0 92.7 90.0
11-182.383.284.178.3 77.7 87.7 87.790.0 83.6 89.1 85.5 86.4 87.7 87.7 88.2 89.1 88.6 89.1 89.5 87.7 87.7
12-183.6 855 83.5 79.6 79.5 92.7 94.5 93.6 93.2 93.6 93.6 95.0 98.2 96.4 96.8 93.2 92.7 93.2 91.8 89.1 95.5 85.9
12-285.085.9 85.9 78.7 78.6 92.7 94.5 95.0 94.5 95.0 91.8 93.2 96.4 95.0 95.5 95.0 94.5 95.0 93.2 90.9 94.5 87.3 96.4
13-385.5 87.3 87.3 80.1 80.0 88.6 90.5 92.7 91.4 90.5 86.8 87.7 89.1 90.0 90.5 91.8 91.3 91.8 92.3 90.0 89.1 90.0 8.2 89.5
14-184.5 87.3 87.3 80.5 80.5 89.1 90.9 92.3 90.9 90.0 87.3 88.2 89.5 90.9 90.9 91.3 90.9 91.3 91.8 89.5 90.5 89.5 88.6 89.1 98.6

68.569.9 74.0 72.6 78.1 75.3 72.6 67.1 69.9 71.2 74.0 75.3 74.0 71.2 74.0 76.7 76.7 72.6 75.3 67.1 67.1 79.5 80.8 74.0 69.9
94.578174.071.2 75.3 74.0 75.3 76.7 72.6 72.6 74.0 74.0 72.6 74.0 69.9 69.9 74.0 72.6 68.5 69.9 71.2 72.6 72.6 75.3
795753 76.776.775.376.7 78.1 74.0 74.0 753 75.3 74.0 75.3 712 71.2 75.3 74.0 69.9 71.2 72.6 74.0 74.0 76.7
94.593.293.289.0 86.3 89.0 91.8 91.8 93.2 91.8 90.4 91.8 82.2 82.2 93.2 80.8 86.3 86.3 82.2 83.6 89.0 86.3
93.293.289.0 84.9 89.0 93.2 93.2 94.5 91.8 89.0 91.8 79.5 79.5 93.2 79.5 87.7 86.3 80.8 82.2 89.0 89.0
97.393.2 84.9 89.0 90.4 93.2 94.5 95.993.2 95.9 83.6 83.6 91.8 86.3 84.9 87.7 87.7 87.7 95.9 89.0
93.284.9 89.090.4 93.2 94.5 93.2 90.4 93.2 80.8 80.8 91.8 83.6 84.9 87.7 84.9 84.9.93.2 89.0
89.093.290.4 90.4 91.8 91.8 89.0 91.4 79.5 79.5 93.2 82.2 84.9 87.7 80.8 80.8 91.8 90.4
95.986.3 84.9 86.3 84.9 82.2 84.9 74.0 74.0 89.0 76.7 83.6 80.8 74.0 75.3 83.6 83.6
90.4 89.0 90.4 89.0 86.3 89.0 76.7 76.7 93.2 79.5 87.7 84.9 76.7 78.1 87.7 87.7
94.595.991.8 89.0 91.8 79.5 79.5 94.5 79.5 94.5 91.8 78.1 79.5 91.8 89.0
98.6 89.0 86.3 89.0 78.1 78.1 91.8 79.5 89.0 86.3 82.2 82.2 89.0 89.0

90.4 87.790.4 79.579.5 93.2 80.8 90.4 87.7 82.2 83.6 90.4 90.4
97.3100. 83.6 83.6 93.2 82.2 86.3 89.0 83.6 83.6 94.5 87.7
97.382.282.290.4 79.5 83.6 86.3 80.8 80.8 91.8 84.9
83.6 83.693.280.890.4 87.782.283.694.587.7
100 80.8 79.5 78.1 82.279.579.5 80.8 75.3
80.879.578.182279.579.5 80.8 75.3
78.1 89.0 89.0 79.5 80.8 90.4 90.4
75.376.786.3 863 84.9 78.1
91.876.778.1 86.3 86.3
78.178.1 89.0 86.3
973836822
83.6 83.6

15-186.4 87.3 87.379.6 79.5 94.1 95.9 98.2 96.8 96.4 92.7 94.1 96.4 95.9 95.9 97.3 96.8 97.3 95.5 90.9 95.5 90.0 945959 91.8 914 877
16-1 84.5 85.5 85.5 79.6 79.5 93.2 95.9.95.5 95.0 95.5 62.7 94.1 95.5 95.5 95.9 94.5 94.1 94.5 92.7 89.1 95.5 86.8 94.5 95.0 90.0 89.5 95.5

a indicate the percentage of homology of nucleotide between 1-1 and 1-2

Ah) S 2 1083 93 F PBSE A1 A3t 4P
AZ7d AAE T2 del A Zgrg dof A
FA7HA] 10% DMSO7} A7FE PBSo] o] -
70Ce) B@stg )

3. Proviral DNAZ £E{ HIV env SMA B =

28 Zxdo dA¥= 2E template
DNAE ¥7] 913l Sauvaigog] L o) & A ¥
E A3 F nest PCRE Ha) env FHAE =
ATk [27]. 22 G8 A (2F107)) ol
lysis buffer (50 mM KCI, 10 mM Tris HCI [pH8.3],
0.5% Tween 20, 200ug proteinase K [Boehringer-
Mannheim Indianapolis, IN] per ml) 500ulZ 3 7}
gt 56T A 1A 7F 924171 & Proteinase K2
242 AAZ] 8] 95 cel A 1087 7t st

9Tt HIV-1 env -3 2} gpl1202] C28} V3 R Y=
FZ357] 3 S lysaeE A 7A Qo]
nest PCRS 93} template2 AM2-315ch A A)
PCR& ®rgol 50uld 5ul®] PBMC lysate, 2}7}
S0pM 22} primer® (G5,G6), 250uM dNTPs, 2.5
units®] Taq polymerase (Boehringer-Mannhem)E
Y 31 Perkin-ElmerA} thermal cycler (Perkin-Elmer
2400)% 303 F7| 2 FE3}H . PCREHA L A
& 94T 183, 53¢ 2%, 72C 3¥olH oA
nest PCRZA% Ed3stgch o2} PCRS tem-
plate®2 Az} vk A& SulE ARE-3 1 primersd
2 G737 G&E A3ttt LA} primert S GS;
CTTAAGGGATCAAAGCCTAAAGCCATGT
(nucleotide, 6550-6577)7} G6; AGTAGAAGAAT-

TCCCCTCCACAATC (nucleotide, 7343-7367)°] ™,
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QFE: o} X} primer’}2 G7; TGCTGTIGAATGGC-
AGTGTAG- CAGAA (nucleotide, 6990-7015)3}
G8; GGAATTCCATTTTGCTCT-AC-
TAATGTTACAA (nucleotide 7204-7234)24 R A
2l 4= Los Alamos HIV|DatabaseS] pNL4-3 se-
quenceZ 7|ECo. 2 3

4, 224 2 nucleotide sequence £ 4

Nest PCRS 53] SZ ¢ oF 240bp H AR A E
£ pGEM-T ¥|¥] (Promega Al,madison, WI)ol| &
249 o] Escherichia coli IM-109 competent A 3
2 33 ABAZHT. Recombinant HE o} ]3|
32 ALY E. coli & 50 ug/ml 9] ampicilling
2] 7}8+ MacConkey agar (Difco, Detroit, MI) ol A
white colonyZE AP 1, o|2HH G773} G8
primer?$-& ©]-&3}o colony PCRE E-3) insert -
A7} E0]7t AL &5 o). Plasmid DNAE
Wizard mini-prep(Promega A& ©] & #&8]3 &
G773} G8 primerE Z}Z} o] &3t F 7t AW
2 9] DNAS] H7]1X g SangerPy o 2 243}
KAt [28].

5. H{E &% 24 (phylogenetic analysis)

Z+ Z8E9 971492 DNASIS version 7.0
Z2aWg olgstd AF EM3AUTE Los
Alamos National Laboratory2] Genbank databaseo]}
A AFE 2 subtypeEe] thEAHQ vlo] & 29
A7NMNEE 7FEeE B dFdA EAE ulo]
H2Fe d7MEE F =Y. PHYLIP
(version 3.5)& ©] &3] o] & HVIXLESY AT
4> @ subtype2 Dnapars 2130 A subtype O
Q1 ANT70 < outgroupo 2 3o M3t
[29].

6. Nucleotide sequence accession number

F7IMge] HHR 2zt FE9 dHelHe UdH
Yl-& E3) European Molecular Biology Laboratory
(EMBL)®] 523l 23 22 Genbank ac-
cession numberS-S ¥t} X93580, X94109-
94115.

Nucleotide Sequence A

S HIV-L vhol & 29) §% Wol o AT

bp oMy 102840508 T8 0TI I3 NN

Fig. 1. PCR amplication of th V3 region of the en-
velope gene of HIV-1 from infected patients PBMC
DNA. The firstround PCR amplification was per-
formed with primer G5/G6, and 5ul of the PCR pro-
duct was used for the second-round PCR by using
primer pair G7/G8 to yield a 242bp fragment analyzed.
M;1kb marker, Lanes 1-14 each patient sample, N; ne-
gative sample.

Aegd BRE 59 3 FPste ol 2F
o] EAL duA HIV-1 ZAA 1599 F=ZA
T2EE gpl20g AYER YE envFAR9
C2/V3 A< PCRE 53 SHAIAG. %2
G-} AL Fig. 1. oA & Zo] <F 242 bp| ]
o JelH iz oz A AxdMdEe &
Az AEo] YA &3S & & 3lo] 948
FAA AEF A AR F g0l HA ¥
e el & 4 Ut} Lane 9, 10, 112 G-H
A ABo] oA e Aoz ukg FHo] ¢k
2ot AL} primers} ARA BAE o) FA X
Aoz ARHAAY (Fig 1) $FE /A4 24E
& Z2vY = o] Escherichia coli JM-109 com-
petent A] LE FA AFAZ F GrIAFe] £4
= 9}, Primere] Y ¥-E-2 A9 & 220bpE H| T
3 A3} subtype C2 FF¥E KR2-1, KR2-3& #|
9]3 149 o] HIVZEAZRE EE€ uto]g 2
Z9] DNA g71X¥g 5429 823%0 4] 98.
2% 2 WS GAHS B 4 UKk (Table 2). KR
2-1, KR2-3 "lolg| 2F & & £ F9 o 20%
o] 4ol d714e] Aol B & AT L B
AZEEH 6MYe HFom EEF HiolE 2
KR13-3 3} KR14-12 98:6%2] AEAEL RAF
gom e HAW ol 27t G710l E 5%
o) gl ot} KR1-1 3} KR1-20] 4 A1 7.3%2] =t
o] 2 HYr}.

Deduced Of0[ =4t A/ 24
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c2 V3 Loop

. el 5Y
KOR. LLNGSLAEEE VVIRSENFTD NAKTIIVQLN ASVEINCTRP NNNTRKSIHI 6PERIFYATG DIJGDIRQAH CNI...
KRi-1 Txzsxxxxxs sxxexK¥rSN sVYDsszsxsl DrxVeszsszz sDKIxxRzzz ssxelszVTsx TxQxGzsszs 3z |
KR1-2 srexxex2Gx T szKs2SN HsDsxxsxzl EPxVzzxsxx xsrsxxxaN: sxssAxITsz TrQxGrszss x33 |
KR1-3 zxxe2x23Gx o3 sxKsxSN xxDsszxxzl EPxVrxxsxx rxyxszxzsNs sxss)xVTrx TrQaGrszxe xrx |

KR2-1 zxz232232Gx NND2sK2[S% szxxxzGzss Kx]szVsxzxs SexsxsezRE ssxQAszrss sxszsrsixz sxx
KR2-3 sxxxex23Gx KYDexKs[Sx z3xss3xxxs KxlzsMsesx SxxxssxsRF sssQAzsssx x:t::*xK:x x2x

KR3-1 TXFTLITITX TIEXLXSTXX SITEZXBLRTX SEXXLSEEXX x33533x25] ssgxssxser ssxxszxlxx x3
KR3-2 ‘TIXELEXITE FITLLXTITT IEIXEITXEL STTXTRELIXT KT 5S] SBEExxx2er rxexXsExSY £3X

KR3-3 TIXTETLXITER XTXTTTLIZN LIXETLTTXE ITEICLILLZ IRITITIEIT SEEEILATIX TEITTXELEL RTX
KR4-1 SEFTETXXLT SEICXTETLX EXXSXZINEX ZTETATILXT FLXCZTXCLT SEEFEIIFIT TEXAXRLXXE XTX
KRS-1 SEEEXTXITL X]XTATITIL TTATATTTEX TAXTTETEXT XXX T2x BREJrxerez ExsRerrxxx x3x3
KR6-1 FIFTRTEXIZ r[xxxxTxx Taxsezexsx VssxzDsssz SrrxxxsSE AssSsszzss Eszzasxsex s¥x
KR6-5 TEXESXLEXLE X[X2TTXIEX TXTTTXEXE TxExe3xexx SrxxzzssSE AssSzaxsex Exzzzzssxs sz
KR7-1 FXITTXXIXX TIXITTTTXT IXTEXTXXEX ZTEXIXTEEX X3xXXR22S[, SSuSrxsssx frxzesxzzR exx
KR7-3 FXETXLIXTITL TIEXXEXTXEX ITEEXLEIXL TXXLTALSTT SXEXLAXETS SEETXIETEX ATXTIXXIXR sx% |
KR7-4 EXXIXFLXTE IXXIITITES TEIXTITEIXX TIXETIRILX IXIXTXL2ESE SEETXLLIEX ASTsTExs] 538
KR8-2 EXFTITTXXR IEITLLXXIN FIXEETTXET IXEXLTALTX sxrreeesz] EsxSr]zsze xszzErxsss X3X
KR8-4 Vssxssszzs 2332202 2N TXXZXXXTRT TLEIRETESE i:x:x:ttsL 222Jxxxxx xTXTTXTHEs EXX
KR8-6 BIETTIXIZL IXLTXIXSTIN EEXTLTXLET IEXRELXETXT XXX e3], $BE[x[rsEx TreEEEEEEE XXX
KR9-1 sTsxaxzexs rexeshzxeN zsz]sssxss KPxVsxazzz rzrszzxes] sseGAszTss QsxzexsRxx xxx |
KR9-2 zxexeexres srxxxxxzN sxx]sxsxxx KPxVxzessx sxxxxs(xx] SS2GAxsTsx QeazsxsRas x3x
KR10-1 STLTALXXXE IXXTTLLLTE LXREXTLEEL CTTTELSEEE $233x2xsS sxe{zssssx FYsxsssxex sz
KR11-1 sx3e2x2xx8 [ xxxax]sN zzxsesxxxT KPsRexxsaz HsxssReszz ZSESARHST: SITTEXEXEE 2R
KR12-1 SL2XXE232x [xxzzrTEEX 3R] Ese3xx sFsrxxxesx sxxxsResS), ASESsazsrs AxxzzazszR xxx |
KR12-2 TEIXXTTIXE [rxexeax2e SEx]S[228: E2EXTE5X3 Ixx2xRGEE] BXETTITXEX AXTTTTEEXT XX

KR13-3 s233exx22f Isxxsxz] 3N zxssszrssl EPsStxssxz srxxsexzes SESEAITELE EXVENSZETE XXX
KR14-1 zxexxszssl TexsasslzN sxxszasesl FPsSszxs2x Sx2x2232)Nx SEXTARIITE ZEXTESEIEE 3%
KR15-1 BXTXTILXXX TXLXXTIXIN HEXSTTZEEZ IETTTEXETX IEZXTREFTE SEITITEFXT XETIXEXEXT XX
KR16-1 rreasxxzes [rszess) e Ixxsxrrssr srxvrsx]xs zerrxsxsRx sExSxxsrsx Feszszssssy ssx

Fig. 2. Multiple alignments of deduced amino acid sequences of the C2/V3 region of the envelope gene of
HIV-1 from 15 patients. KOR; Korean concensus sequence.

~CARB1

——C e Je
ZA1

s
k1242
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Fig. 3. Phylogenetic analysis of C2/V3 region sequences(200bp) from 16 HIV-1 isolates from Korean, including
representative of each subtype strains from Los Alamos Databse. The subtypes are indicated on the vertical axis.
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o] AEAE HG o} subtype C1 KR29} sub-
type B 91 KR1 3} 61.6%2] JEAS Bo
38.4%2] zlo|E H.t & subtype B oA 3
T 37%9] Aol ® HAT 2L AAW vl x
ol Hm 17.8%¢) AolE RYrh. zhzhe
deduced o}u| =22 RE 737]9] olm|Ato g2
C29] 3670 ¢} V3 357) ¢} opn|xitE EjE V
3 A Gz A 2719 cysteino] Fgol
3t loopE AT & F AUt Loope] 7t
£ tipC 2+ subtype BE] A ¥ <9 GPGR2 <
= APGS, GPGG, GPGQ, GPGS 8 & & + U
o} (Fig. 2).

HESA 224 (phylogenetic analysis)

PHYLIP ver. 3.5 Dnapars program< ©]-& Los
Alamos database oA A|ZTH subtype TFF
(subtype A-H, subtype O) 9} &7 AZ8z A
= stk JA 297 A Bl EHE 28
Z 2o AN 2PY 2EL A 1679
220bp F71 LS S8 subtype OF outgroup o
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5 Bolulglytet oA L= subtype
Boll %39 th. 22 subtype B ol A KR13 =}
KR14= FY<lol™ KRLKRY, KR117 &4 #
3 TB13229} A3 FaBAZ e & 5
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(Fig. 3).
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