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INTRODUCTION

The extensive variability of the human immu-
nodeficiency virus type 1 (HIV-1) has been well
characterized and documented (Hu et al, 1996). Most
of the sequence variability found in the extracellu-
lar envelope gene, env, is clustered in 5 hypervariable
domains, V1-V5. The third hypervariable variable
region V3 is an important target of research world-
wide because it contains a principal neutralizing
determinant (PND) as well as epitopes for T helper
cell and cytotoxic T lymphocyte recognition. Ge-
netic variation within the V3 loop have profound
effects on viral infectivity, tropism and syncytia for-
mation (Grimalia et al, 1992).

Analysis of HIV genetic variation involves
comparison of multiple sequences covering the C2-
V3 region of the env gene. Through the viral se-
quencing efforts of many groups of scientists, sev-
eral clusters or subtypes of HIV-1 have now been
identified. These subtypes are designated A through
I, which constitute the major group M, and an ad-
ditional divergent group outside M, provisionally
categorized as Group O. Distinct geographic asso-
ciation between these subtypes have also been re-
ported (UNAIDS, 1998).

The objective of this study was to investigate
the HIV-1 genetic variability in 60 infected Malay-
sian intravenous drug users by analysis and com-
parison of the nucleotide and predicted amino acid
sequences in the V3 loop of the env gene. An as-
sessment of HIV subtypes in Malaysia would con-
tribute to the present knowledge of HIV heteroge-
neity and molecular epidemiology of HIV infection
in this region.

MATERIALS AND METHODS

Samples

EDTA blood samples were collected from 60
HIV-1 seropositive intravenous drug users during
the period August 1996 and October 1997. The drug
addiction history of these subjects were obtained
from information either in questionnaire forms or
from case histories in medical officers’ reports.

DNA polymerase chain reaction

Peripheral blood mononuclear cells (PBMC)
were isolated from whole blood by Ficoll Hypaque
gradient centrifugation. Proviral DNA was extracted
from PBMCs using lysis buffer containing deter-
gents and proteinase K (Kellog and Kwok, 1990).
The isolated DNA was subjected to a nested poly-
merase chain reaction (PCR) procedure to amplify
the C2-V3 region of the HIV-1 env gene. The primer
pairs for the primary PCR was MK603 (5′
CAGAAAAATTGTGGGTCACAGTCTATTATG
GGGTACCT3′) and CO602 (5′ GCCCATAGTGC
TTCCTGCTGCTCCCAAGAACC 3′). For the
nested PCR, primers MK650 (5′ AATGTCAG
CACAGTACAATGTACC 3′) and CO601 (5′ TT
CTCCAATTGTCCCTCATATCTCCTCCTCCA 3′)
were used (Ou et al, 1993). The PCR amplification
cycle of 96ºC for 1 minute and 65ºC for 5 minutes
was used to generate a 720 bp DNA fragment.

Nucleotide sequencing and analysis

The PCR amplified products were purified
and directly sequenced according to the protocol
described in the ABI PRISMTM Dye Terminator Cycle
Sequencing Ready Reaction kit (Perkin Elmer
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Corp, Applied Biosystem Division, Foster City, CA,
USA). The internal primer used in the reaction was
KH41 (5' TCAACTCAACTGCAGTTAAAT 3'), en-
compassing the V3 domain of the env gene and was
obtained courtesy from Hideaki Tsuchie, Research
Institute for Microbial Diseases, Osaka University,
Japan. Sequencing reactions were performed in an
automated DNA Sequencer (Applied Biosystems,
Foster City, CA, USA). The nucleotide sequences
for all the subjects were edited and translated to
predicted amino acid sequences using DNASIS
version 3.2 Software (Hitachi Software Engineer-
ing, Japan). Phylogenetic tree analysis was done
with the PAUP (phylogenetic analysis using parsi-
mony) program, version 3.0 (DL Swofford, Illinois
Natural History Survey, Urbana, IL, USA).

RESULTS

Epidemiological data of subjects

Table 1 summarizes the HIV associated risk
factor of the study group and HIV-1 subtype iden-
tified for each category. The IDU were all males in
the productive age group ranging from 24 to 43
years (mean age = 33.0) 71.7% (43/60) of the sub-
jects reported intravenous drug use without any other
associated HIV risk factor. The remaining 28.3%
(17/60) reported an additional heterosexual risk.

Predicted amino acid sequences of the V3 loop

From analysis of the amino acid sequence align-
ment in the C2-V3 region of the HIV-1 env, 91.7%
(55/60) were identified as HIV-1 B subtype, 1.7%
(1/60) as HIV-1 C subtype and 6.7% (4/60) as HIV-
1 E subtype (Fig 1). The identification of the sub-

Table 1
Epidemiological data of HIV infected IDU.

Total number of IDU: 60 HIV-1 subtype

No. (%) B E C

Age group (years)
20-30 21 (35.0%) 17 3 1
31-40 34 (56.6%) 33 1 0
41-43 5 ( 8.0%) 5 0 0

HIV associated risk factor
Intravenous drug use (IDU) 43 (71.7%) 39 3 1
IDU/heterosexual 17 ( 2.8%) 16 1 0

Fig 1–Analysis of variation in the C2-V3 loop amino acid
sequences of Malaysian HIV strains compared with
B, C and E subtype consensus sequences from the
Los Alamos HIV database. Residues identical to
consensus sequence are shown as dashes (“-”), sub-
stitutions are indicated by standard amino acid code
letter. N= number of subjects.
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Database were included for comparison. The strains
used for comparison were North American/ Euro-
pean reference strain HIV

MN
, Central African Re-

public HIV-1 E and C subtypes HIVCAR39 and
HIVZAM82, Thailand genotype B and E strains,
TH1697, TH1704, TH1652, TH1699, TH1702,
TH1710, TH1735, TH1745, TH1655, Indian C sub-
type HIVD747 and Malaysian C subtype MY141083.

DISCUSSION

In this study the HIV-1 genetic variation in 60
HIV-1 infected Malaysian IDU was analysed by
comparison of the nucleotide sequences and pre-
dicted amino acid sequences in the V3 loop of the
env gene gp120.

The C2-V3 domain of the env was analysed
because this domain contain nucleotide sequences
with sufficient variability to distinguish between
strains and identify subtypes. About 183 nucleotide
base sequences (nucleotides 6625 to 6807) in the
C2-V3 region of the env gene were sequenced. Analy-
sis of the sequence data showed that B, C and E
subtypes were prevalent among the Malaysian IDU
population. This is consistent with findings of the
Centers for the Disease Control, Atlanta, USA who
had reported B and C subtypes among 13 Malay-
sian IDU and a E subtype in an infant born of Thai
parentage (Brown et al, 1996). Our findings show
no correlation between the type of amino acid se-
quence in the C2-V3 region and the ethnic origin or
age of the subjects.

The predominant HIV-1 subtype among the
Malaysian IDU was subtype B (91.7%). It is inter-
esting to note that the studies of HIV-1 subtype
prevalence in other parts of Asia (Thailand, Myanmar
and China) showed subtype B to be the predomi-
nant subtype among IDU (Htoon et al, 1994; Weniger
et al, 1994). The majority of the Malaysian HIV-1
subtype B V3 loop sequences had 5 amino acid
substitutions when compared with the North Ameri-
can/European HIV-1 B consensus subtype and are
closely related to the Thai genotype B reported among
IDU in Thailand (Ou et al, 1993). Only one sample
belonged to the HIV-1 C subtype. C subtype strains
are characterized by an extra potential site for
glycosylation close to the CD4 binding domain and
a consistent absence of the highly conserved amino-
linked glycosylation site proximal to the first cys-
teine (C) in the V3 loop. The source of HIV-1 in-
fection for the subtype C case in this study could
not be determined since no further epidemiological

Fig 2–Phylogenetic tree comparing HIV-1 env C2-V3 re-
gion of Malaysian strains with subtypes B, C and E
sequences from the Los Alamos HIV Database. The
tree was constructed using PAUP version 3.0, with
Simian Immunodeficiency Virus SIV

CPZ
 as the

outgroup.

types were based on distinguishing features of vari-
ous subtypes as well as close nucleotide and amino
acid similarity with other sequences in the Los Alamos
HIV Database (Myers et al, 1994). The genetic re-
lationship among the Malaysian HIV-1 strains are
depicted in the phylogenetic tree in Fig 2. Subtypes
B, C and E sequences from the Los Alamos HIV
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data could be obtained from this case. No HIV-1
subtype has been reported from Thailand. Four
samples in this study identified with HIV-1 subtype
E. This was a minority subtype among the IDU
population with 6.7% compared to 91.7% of HIV-
1 subtype B. Although the sequences of each of the
4 subtype E were distinct, with 4 to 6 amino acid
substitutions from the consensus E subtype sequence,
they grouped closely with the Thai subtype E strains
and not with the Central African Republic.

Sequence analysis observations in this study
suggest a genetic relationship between Thai and
Malaysian HIV-1 B and E subtypes. Malaysia shares
an extensive border with Thailand and there is much
sea borne traffic between the two countries. In
Thailand, although both subtype B and E are present,
subtype E is predominant with an estimated ratio of
total E to B infections of about 10:1 (Weniger et al,
1994). The ratio was estimated bearing in mind that
the number of people infected sexually greatly ex-
ceeds the number infected by injecting drug use. In
Malaysia, the rates of HIV infection among prosti-
tutes have so far been low, with the majority of
those found to be HIV infected being Thai, how-
ever, the number tested were relatively small (Singh
et al, 1994). In this study the predominant subtype
among IDU was subtype B. Since HIV screening is
routinely carried out for IDU in Drug Rehabilita-
tion Centers and prisons, the reported cases would
be higher for this category.

HIV-1 B, C and E subtypes were prevalent
among IDU in Malaysia. The genetic relationship
between the Malaysian and Thai B and E has impli-
cations for the understanding of molecular epidemi-
ology of HIV infection in the two neighboring coun-
tries and in the design of HIV vaccines for use in
this region.
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