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Background Phylogenetic analysis was used to determine the subtype and the probable source
of transmission of human immunodeficiency virus type 1 (HIV-1). The HIV-1 is an RNA virus
characterized by extensive genetic variation. To determine the extent of HIV-1 genetic variation,
HIV-1 envelope V3 domain structures were analyzed and compared. In this study, we analyzed
phylogenetic relationships and the subtype of Korean isolates to help the epidemiological study of
HIV-1infection.

Methods Peripheral blood mononuclear cells were collected from eight patients with AIDS.
HIV-1 proviral DNA was directly amplified directly by polymerase chain reaction (PCR). V3
domain nucleotide sequences were determined using a direct sequencing method with PCR
products. Phylogenetic analysis of V3 domain nucleotide sequences was performed comparing with
previously documented HIV -1 strains.

Results Six V3 loop sequences were obtained from eight HIV-1 infected patients. All of six
HIV -1 strains were classified as subtype B by phylogenetic analysis of the V3 region. The distances
between strains varied from 11.5% to 22.9% (mean; 15.9%), showing six strains were not related
each other.

Conclusions Six HIV-1strainsbelong to subtype B, which isthe prevalent typein North America,
Europe, and Japan. Molecular epidemiological data supported the transmission of HIV-1to Korea
from these areas. Phylogenetic analysis revealed the absence of closely related strains in these
isolates. Direct sequencing of V3 loop DNA woul d be a useful tool to determine the subgroup and
the route of transmission of HIV-1.

(Korean J Clin Microbiol 1999;2:19~27)
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Fg. 1. Alignments of nucleotide sequences of the V3 region of the envelope gene of HIV-1 from six patients in Korea. (¥): same
nucleotides as K1; (-): gap introduced for maximal alignment. The meaning of symbol Y isC/T; W, A/T; S, G/C; K, G/T; M, A/C;
D, A/GIT. The intrapatient genetic divergence in the V3 region varies from 0 to 13 nucleotides (0% to 6.0%). The inter-patient

genetic divergence varies from 11.5% to 22.9%.

Table 1. The intra-patient and inter-patient genetic divergence
inthe V3 region

Patient _Intra—patient ' Inter-patient
divergence (%) divergence (%) to K1

K1 14 -

K2 14 15.6
K3 4.6 13.6
K4 0 20.3
K5 6.0 17.8
K6 0.9 115
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. HIV-1 V3
loop (Fig. 1). K1,
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Y(CIT), W(A/T), S(GIC),
K(GIT), M(A/C), D(A/GIT)
K4 13
© - 6.0%) K5
. K1 3 (14%), K2 3
(1.4%), K310 (4.9%), K40 (0%), K513 (6.0%), K62
(0.9%)
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Fig. 2. Phylogenetic tree analysis comparing HIV-1 V3 loop sequences from 6 Korean and previously reported HIV-1 sequences.
The sequences determined in this study are indicated by K. The lengths of horizontal branches and numbers mean the frequency of

branches over 1000 bootstrap resampling of the sequences.
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SF170, 92UG037, KENYA, B JRFL, HXB2, RF,
oyl, C ZAM18, UG268, ETH2220, 92BR025, D

ELI, 2276, 94UG114, E 90CR420, 93TH253,
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FHg. 3. Alignment of amino acid sequences of the V3 region. Asterisks indicate amino acids identical to the K1 and *-', a gap
introduced for maximal alignment. The sequence stretch corresponding to the V3 loop is indicated. Single-letter abbreviations for
the amino acid residues are: A, Alg; C, Cys, D, Asp; E, Glu; F, Phe; G, Gly; H, His; I, lle; K, Lys; L, Leu; M, Met; N, Asn; P, Pro;

Q. GIn; R, Arg; S, Ser; T, Thr; V, Val; W, Trp; and Y, Tyr. * X' means an overlapping amino acid.
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