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Summary. — Eleven human immunodeficiency virus 1 (HIV-1) isolates from Ghanaian acquired immun-
odeficiency syndrome (AIDS) or AIDS-related complex (ARC) patients obtained by our serosurvey in 1986~
1994 were genomically analyzed and phylogenetically compared with other known strains. A phylogenetic
tree constructed by analyzing the env region indicated that heterogeneous HIV-1 strains were circulating in
Ghana and the majority of them (9 of 11 isolates) belonged to clade (subtype) A which is now furiously
epidemic in Africa. Another isolate (1 of 1) belonged to clade D, and the remaining one (1 of 11) belonged to
“clade G”. This “clade G" virus grouped by the env analysis belonged to clade A by its pof sequence, suggest-
ing an A/G intersubtype recombinant. The characteristic sequences in the V3 tip which have not yet been
reported were observed in these Ghanaian isolates, which should be taken into account for future vaccine

programs.
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The AIDS epidemiology in West Africa has characteris-
tics of a coexistence of both types of HIV, HIV-1 and HIV-2.
Our serosurvey carried out in Ghana in 1986 indicated that
there were both HIV-1 and HIV-2 infections and that the
latter was predominant (Kawamura et al., 1989). However,
in our follow-up surveys in 1990 and 1992, HIV-1 infection
was more frequently detected among Ghanaian AIDS pa-
tients (Hishida et al., 1994). To find a better way to control
the disease in West Africa, it is essential to clarify which
clades of HIV-1 have been circulating in the area. In this
study, we investigated the molecular epidemiology of HIV-1
in Ghana.

"‘Corresponding author.

Abbreviations: AIDS = acquired immunodeficiency syndromce;
ARC = AIDS-related complex; HIV-1 = human immunodeficien-
cyvirus 1;IFA = immunofluorescence assay; PBMC = peripheral
blood mononuclear cells; PCR = polymerase chain reaction;
RT = reverse transcriptase

Study populations were recruited in selected Ghanaian hospi-
tals in Accra, Koforidua, Agomenya, Asin Fosu, Nkawkaw, Tama-
le and Kumasi in 1986, 1990, 1992 and 1994. The subjects (1986~
1992) enrolled in this study were serologically characterized as
described (Hishida et al., 1994) and five specimens collected from
HIV-1-seropositive patients in 1994 were added. Peripheral blood
mononuclear cells (PBMC) taken from seropositive patients were
separated by Ficoll gradient sedimentation, and co-cultivated with
virus-free human PBMC or a humanT-lymphoid cell line, Moltd#8
(Kikukawa er al., 1986) or M8166 (Clapham et al., 1987). The
cultures were periodically checked by immunofluorescence assay
(IFA) for expression of viral antigens using autologous and refer-
ence anti-HIV-1 sera. Antigen-positive cultures were subsequent-
ly examined for virus production by measuring reverse transcriptase
(RT) activity in the supernatants as previously described (Willey
et al., 1988). From the seropositive patients, one HIV-1 strain (GH3)
was isolated in 1986, five HIV-1 strains (GHS, 9, 11-13) were
isolated in 1992, and another five HIV-1 strains (GH14-18) were
isolated in 1994, Chromosomal DNA was extracted from the vi-
rus-infected cells using glass milk powder (Prep-A-Gene DNA
purification kit; Bio-Rad, Hercules, CA), and a part of the gp120
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i;,,nmcnt of deduced amine acid sequences o
The consensus amino acid sequences of clades A, I and G based on the Los Alamos database are given on the top line using the single-letter codes. T
Ghanaian isolates are denoted by the Tetters GH. Dashes (-) indicate identities with the consensus sequence. Dots (1) indicate gaps. Signals

f the V3 region of the Ghanaian isolates
The
how

(") s

positions of potential N-linked glycosylation sites in the consensus sequence. The V3 loop is indicated with a bar.

According to the seroepidemiological survey in Ghana
1 1986, the number of cases of HIV-2 infection was almost
a 3-fold of that of HIV-1 infection (Hishida er al., 1994)
However, the proportion of HIV-1 to HIV-2 in Ghana in-
creased thereafter and HIV-1 infection became predominant
n 1990 and 1992, It is likely that HIV-1 was introduced
into this country later than HIV-2, and HIV-2 infection was
overwhelmer ﬂb)/- V-1 n&fcctM)nxr}ruccnmy/%arm(?wxshxfhlcl
al., 1994; Avisi et u/ 1995). In fact, the present molecular
epidemiological findings make clear that heterogeneous
HIV-1 strains have been circulating in Ghana and the ma-
jority of them belonged to clade A which is now furiously
epideniic in Africa. In addition, the analysis of the HIV-1

env region has revealed that Ghanaian isolates possess char-
acteristic sequences in the V3 tip that have not yet been
reported, and we have obtained evidence that such geno-
types are spreading in Ghana. These molecular data con-
cerning the genetic variability of the envelope glycoprotein
of HIV-1 will be very valuable for future vaccine studies in
West Africa.
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