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Abstract

HIV-1 variability may have an important impact on transmission ariky words
pathogenicity. Better characterization of the HIV epidemic in Brazil isHIV

necessary for the development of vaccine trials in this country. \Weerotyping
analyzed sera from 108 HIV-1-infected volunteers from S&o PaulP 120 V3 loop
City to determine serotype and reactivity for V3 motifs of HIV in thig Synthetic peptides
population, and the relationship to transmission mode. We concludefxual transmission
that the HIV-1 B serotype is frequent among heterosexually infected "~~~ 7777
women, even in the absence of anal sex, and that two major V3 maotifs,

GPGR and GWGR, had similar prevalence among women (48% and

52%, respectively) and men (56% and 44%, respectively). We also

observed an equal distribution of these strains regardless of their

CD4+ T cell counts, clinical status, and mode of transmission. Even

though V3 serology for HIV-1 subtyping is an inexpensive tool for use

in developing countries, additional methods, such as heteroduplex

mobility assay and direct DNA sequencing, should be included to

determine HIV-1 genetic diversity.

In 1996, Soto-Ramirez et al. (1) demon-of HIV transmission in the USA and Europe.
strated thatn vitro tropism for Langerhans Brazil is the second country in the world
cells is a crucial pathway in HIV sexualin number of reported cases of AIDS (2) and
transmission and that HIV clade (subtype) B50% of all AIDS cases reported in Brazil in
had an increased tropism for Langerhanthe last 15 years occurred in the State of Sao
cells compared to clade B. They suggesteBaulo (3). Vulnerable groups include homo-
that subtype E may be more transmissibleexual and bisexual men (32%), intravenous
through the female genital tract, which isdrug users (IDU) (20%), and heterosexuals
rich in Langerhans cells. This would justify (20%), while 18% had unknown or other risk
the prevalence of subtype E among heterdactors (3). The women to men ratio of re-
sexuals in the Thailand epidemics. In conported AIDS cases has increased from 1:28
trast, since HIV subtype B does not show then 1983, to 1:3 in 1996/97. This ratio is 1:1
same tropism for Langerhans cells, it wouldvhen only heterosexual males are included.
be expected to be more related to homo- There are at least four different HIV-1
sexual transmission, which is the main modsubtypes circulating in Brazil (B, F, C, D),
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Figure 1 - Sequence of the
gp120 V3 region of the synthetic
peptides used. Dots indicate ho-
mology. All peptides contain bi-
otin-SGSG at their amino termi-
nus.
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and subtype B predominates (4-10). Recentlygoated with avidin DX (Vector Labs, Burlin-
it was reported that two genetically and antigame, CA) diluted in PBS, pH 7.4, at 10 pg/
genically distinct strains of HIV-1 subtype Bml overnight at 4C. Biotinylated peptides
cocirculate in Brazil. One strain has therepresenting consensus sequences from the
GPGR motif in the crown of the V3 loop V3-region of consensus B, C, F and MN,
region similar to that of US/European HIV-1SF2, BR1, and BR2 strains (Figure 1) were
isolates, whereas the other has a GWGHiluted 1 pg/mlin PBS, pH 7.4, 0.1 mi/well,
motif, which is unique to isolates from Bra-and the plates were incubated overnight at
zil (6,9). We have analyzed the distributiord°C. The plates were washed five times with
of the two strains of HIV-1 subtype B with PBS plus 0.05% Tween-20 (PBS-T), blocked
regard to clinical status (11), mode of transwith PBS-T containing 5% dry milk for 1 h at
mission, and patient gender using a serologi&7°C (Blotto), and washed five times with
test based on the V3 motif (12,13). A crossPBS-T. Serial 4-fold serum dilutions (0.1
sectional study was performed among HIVml/well) in Blotto were then added to the
1-infected subjects participating in a study atvells and incubated for 1 h at €7 All
the Immunology Division, Hospital dasassays included an HIV-1-positive human
Clinicas, University of Sdo Paulo, to evaluplasma pool as control. Each plate was runin
ate the natural history of HIV infection in duplicate and one plate was washed five
Sao Paulo. times with PBS-T, while the other was
A total of 108 subjects (85 men and 23vashed five times with PBS-8 M urea. Per-
women) were analyzed. Median age was 38xidase-labeled anti-human IgG (Kirkegaard
years (range 20 to 66 years). Forty-six sutand Perya, Thersburg, MD) diluted 1:10,000
jects were asymptomatic, 52 presented AID$ Blotto was added at 0.1 ml/well and incu-
and no clinical data were available for 1(bated for 1 h at 3. The plates were washed
(11). Regarding risk factors for HIV infec- 5 times with PBS-T, incubated with 0.15 ml/
tion, 56 patients were homosexual or biwell of TMB substrate for 30 min at room
sexual men, 31 were heterosexuals (23 féemperature, and the reaction was stopped
males and 8 males), 8 were IDU and 13vith 0.05 ml/well of 4 N HSGO,. The plates
reported no risk factor. Four of the 23 womenvere read at 450 nm and the endpoint titer
reported practicing anal sex, 15 denied thiwas calculated as the interpolated dilution
practice and no information with regard toyielding a mean absorbance of 0.5 by linear
this practice was available for 4 patients. regression. An avidity index was calculated
The EIA procedure was a modification ofas: (urea titer/PBS titer) x 100.
the method of Brostrom et al. (12). Briefly, The specificity of the V3 peptide sero-
microplates (Immulon I, round bottom) weretyping assay was determined using 41 sera

Homology

cons B N T R K S I H I G P G R A F Y 100%
BR1 e W 93%

BR2 e 87%

SF2 . . . . . .Y . . . . . . . H 87%

MN . K 0 R .00 87%

cons C . . . . . . R . . . . Q T . . 80%

cons F S T © 87%



HIV-1 B variants in S&o Paulo

collected in Sdo Paulo and Rio de Janeir
between 1983 and 1995 for which V3 se
quences were available. A sum ratio is comr
puted from the endpoint titers of four V3
peptides according to the formula: (BR1,
SF2) + (BR1/MN) + (BR2/SF2) + (BR2/
MN) = SUM. Sera with sums <8 are consid-

Table 1 - Distribution of subtype B strains among
HIV-1-infected subjects in Sdo Paulo, Brazil.

The numbers in parentheses are percent. The V3
peptide EIA used in this study is not able to dis-
criminate between subtypes B (GPGR maotif) and
F. Clinical status is based on CDC 1993 AIDS
Revised Classification (11). IDU, Intravenous drug
users.

ered to represent infection with GPGR virus
those with sums >16 are considered to reprt
sent infection with GWGR virus and those

N (%) with indicated reactivity

with sums=8 but<16 are considered to be GWGR  GPGR  Total
indeterminate. Clinical status
Of the 22 sera typed as GPGR, 19 cor Asymptomatic 25(54) 21 (46) 46
tained P at V3 residue 16 (numbering start C”is 22 (i’g) 2: (;‘g) F1)<23
at the amino acid arginine), one containe: o S S
W, and two contained L or T. Of the 13 serz G&”?ef e e o5
. . ale
typ_ed as GWGR, 11 co_ntalned W at V& e 11(8) 12(52) -
residue 16 and two contained L, A, or T. Of . o
. . . ransmission
th_e six sera typed' as indeterminate, two COl |\ omosexualmen  23(57) 17 (43) o
tained P at V3 residue 16, three contained V'  Bisexual men 10(62)  6(38) 16
and one contained V. Of the 35 seratyped ¢ DU 5(62)  3(39) 8
either GPGR or GWGR, 30 (86%) were Heterosexua 17(52)  14(48) 31
. " . Unknown 4 (31) 9 (69) 13
correctly identified, four (11%) contained
59 (55) 49 (45) 108

other amino acids at V3 residue 16 (L, T, A Tot
or V) and one typed as GPGR was actually
GWGR by sequence. for patients of all groups, regardless of clini-
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In a previous study which included somecal status, modes of transmission and gender

samples from the present study, HIV-1 sub¢Table 1).
types B and F were both present (9). In this In our study, 22 of 23 women were prob-
study, serology revealed that most patient@bly infected by heterosexual contact, and
were infected by the B serotype. We did nobne was an IDU. This suggests that HIV-1
observe statistical differences regarding clinisubtype B, with either GPGR or GWGR
cal status or routes of transmission for cladeotifs, is transmitted heterosexually. This is
B or for the B Brazilian variant (Table 1). in contrastto the findings of Soto-Ramirez et
In Brazil at least four HIV-1 subtypes (B, al. (1), who have suggested that subtype B is
F, C, and D) have been detected and thererisore likely to be transmissible by anal sex,
also a report of a recombinant strain betweeand thus is more prevalent in homosexual
subtypes B and F (6). We should emphasiz@en. Our findings are in keeping with those
that the EIA assay used by us does not diseported by Luppi (14), who found only
criminate between subtypes B and F, anHllV-1 subtype B by the heteroduplex mobil-
further improvement of the assay will beity assay (HMA) among females attending
necessary to increase its specificity by usingn anonymous HIV testing center in S&o
longer or alternative peptides based on Brd?aulo (13).
zilian subtype F sequences. The current HIV/AIDS epidemic in Bra-
The proportion of reactivity to peptideszil is caused mostly by subtype B in S&o
representative of GPGR and GWGR maotif$?aulo (9), with similar distribution of the
in the tip of the V3 loop region was similartwo major variants (GWGR and GPGR V3
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motifs). These findings may be relevant ifes has been found to be less than 25% of the
the event of an HIV-1 vaccine becomingviruses (9,10). More accurate subtype dis-
available. tinction could be obtained by using a more
The EIA employed in this study is notspecific assay, such as HMA. However, since
able to distinguish between antibodies t¢HMA does not distinguish between subtype
subtypes B (GPGR) and F. Therefore, somB viruses with the GPGR motif and the
subtype F viruses may have been counted &NVGR motif, the EIA approach with V3
B in our analysis. If this is the case, subtypgeptides must be used to specify the strain
F viruses are likely to represent only a fewnvolved.

cases, since its prevalence in different stud-
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