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SHORT COMMUNICATION

Human Immunodeficiency Virus Type 1 Brazilian Subtype B
Variant Showed an Increasing Avidity of the Anti-V3 Antibodies
over Time Compared to the Subtype B US/European Strain in
Sao Paulo, Brazil

Jorge Casseb™, Patricia Montanheiro, Shirley Komninakis, Adriana Brito,
Alberto JS Duarte

Laboratério deAlergiae Imunologia Clinicae Experimental, Facul dade de Medicina, Universidade de S&o Paulo,
R. Dr. Enéas de Carvalho 500, Prédio |1, 05403-000 S&o Paulo, SP, Brasil

The Brazilian variant of human immunodeficiency virus type 1 (HIV-1) subtype B, (serotype B” -GWGR), has a
tryptophan replacing the proline in position 328 the HIV-1 envelope. A longer median time period from infection to
acquired immunodeficiency syndrome (AIDS) for serotype B (B” -GWGR) infected subjects compared to the B-GPGR
USEuropean strain was reported. In a cohort study, in Sdo Paulo city, 10 B" -GWGR patients had a statistically
significant increased avidity of the anti-V3 antibodies, from 79% + 33% to 85% + 75%, versus from 48% + 59% to
32% + 17% for the 10 B-GPGR subjects (p = 0.02). The T CD4+ cells showed a mean increase of + 0.45 cellsmonth
for the B-GPGR subjects and for B” -GWGR the slope was + 1.24 cellsymonth (p = 0.06), for 62 and 55 months of
follow up, respectively. RNA plasma viral load decreased from3.98 + 1.75 t0 2.16 + 1.54 log,,in the B"-GWGR
group while B-GPGR patients showed one log, reduction in viral load from4.09 + 0.38 to 3.17 + 1.47 log,, over
time (p = 0.23), with a decreasing slope of —0.0042 + log,,,/month and —0.0080 + log,,/month, for B-GPGR and
B” -GWGR patients, respectively (p = 0.53). Neither group presented any AIDS defining events during the study,
according to Center for Diseases Control criteria. Although the sample sizeis small, these results may indicate that
differences in the pathogenicity of the 2 HIV-1 B serotypes which co-circulate in Brazil may be correlated to the
avidity of anti-V3 antibodies.
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TheBrazilian variant of human immunodeficiency vi-
rustype 1 (HIV-1) subtype B, named serotype B"-GWGR,
has a unique signature in the tip of the V3 loop, with
tryptophan replacing prolinein position 328 inthe HIV-1
envelope (Louwagieet a. 1994). Molecular typingand V3
serology approaches showed that this variant accounts
for almost half of the subtype B infection in Brazil
(Louwagie et al. 1994, Casseb et al. 1998). Recently,
Santoro-Lopeset al. (2000) reported alonger median time
to acquired immunodeficiency syndrome (AIDS) among
serotype B (B”-GWGR) infected subjects compared to the
B-GPGR US/European strain. A cohort study in S&o Paulo,
we also found a 2-fold decreased risk of AIDS develop-
ment among asymptomatic, untreated patients with B”-
GWGR serology versus B-GPGR serology (Casseb et al.
2002). The possible differencein pathogenesishas still to
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be explained. To addressthis point, we have used aprevi-
ously described V 3 serologic assay to identify the Brazil-
ian variant and to assess the avidity of V3 antibodies
(Hendry el a. 1996, Casseb et al. 1998). Biotinylated pep-
tides based on the V3 loop consensus sequence from
subtypeB (ConsensusB:NTRK SIHIGPGRAFY),
and 1 synthetic peptide based on the consensus se-
guence of the Brazilian variant subtype B strain (Strain
BRINTRKSIHIGW GRA) were captured onto
avidin-coated 96 well plates. Serial 4-fold dilutionsof test
serawere added to duplicate plates, 1 of whichwaswashed
5 times with a hiperosmolar (8 M) urea solution, and the
other plate with 5 washings in PBS. Peroxidase-labeled
anti-human 1gG was added, incubated for 1 h, and the
reaction was devel oped with the substrate hydrogen per-
oxide and the tetrametilbenzidine chromogen. The plates
wereread at 450 nm and the end-point titerswere interpo-
lated from thelinear portion of thetitration curveyielding
amean absorbance of 0.5 optical density units. The high
avidity anti-V 3 antibodiesindex (HAAV 3index) was cal-
culated using the dilution end-point in the 8 M urea-
washed plate divided by the dilution end-pointinthe PBS-
washed plate. Antibodieswith HAAV 3 index greater than
50% were considered to possess higher affinity. One se-
rum sample from a patient who has not been under going
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any treatment in the last 5 years was used as a control for
the assays. T CD4+ cell counts were performed by flow
cytometry with commercial monoclonal antibodies
(Beckman Coulter, Miami, FL, US) and RNA plasmaviral
|oad was quantified using NASBA kits (Organon Teknika,
Durham, NC, US). From atotal of 157 HIV-1-infected sub-
jects, we evaluated serial plasmasamples collected from
20 asymptomatic HIV-infected individuals (10 individuals
with B-GPGR and 10 with B”"-GWGR motif) with similar T
CD4+ cell count at baseline, with serafrom the 3 samples
collected at different time points available in our speci-
men repository. These samples were chosen randomly,
the only criteriawas that only patients with serain the 3
time points [1995-1997, when combined anti-retroviral
therapy (ART) wasused on 1 B”-GWGR, 5 patientswere
undergoing 2 drug regimens, 3 under unknown treatment,
4 with out any ART and the remaining patients taking
AZT only; after 24 monthsof ART for all but 1 patient still
not under; and last evaluation available time point after
start of ART] from our cohort were included. This cohort
has been followed up in the Ambul atory of the Secondary
Immunodeficiency Clinic, Department of Dermatol ogy of
the Hospital das Clinicas, School of Medicine of the S&o
Paulo University. More detailsregarding this cohort have
been published el sewhere (Fonsecaet al. 1999, Brigido et
a. 2001). The statistical analysis was done using a non-
parametric test (Mann-Whitney’s test) to compare the
groups, and the results presented in mean and standard
deviation values, obtained with samples collected at the
last available point (year 2000).

The Table shows the demographic data and labora-
tory results. The B”-GWGR patients had a statistically
significant, increased HAAV 3index, from 79% + 33% to
85% + 75% (mean + SD), versus 48% + 59% and 32% +
17%for the B-GPGR group, (p=0.02). The T CD4+ cells
increased + 0.45 cellmonth for the B-GPGR subjectsand
for B"-GWGR the dlopewas + 1.24 cells/month (p = 0.06),
for 62 £ 40 and 55 + 16 months of follow up, respectively.
RNA plasmaviral |oad decreased from 3.98 + 1.75 t02.16
+1.54 log,ginthe B"-GWGR group while B-GPGR pa-
tients showed only onelog,, reductioninviral load (from
4.09+0.38t03.17+ 1.47l0g, ) over time(p=0.23), witha
decreasing slope of — 0.0042 log,,,/month and — 0.008
log,y/month, for B-GPGR and B” -GWGR patients, respec-
tively (p = 0.53) (Figure). Neither group presented any
AIDS defining events during the study, according to the
CDC criteria (CDC 1987). The untreated control subject
had no changein T CD4+ cell count, plasma viremia or
HAAV 3index over time. Neither time of use nor numbers
of anti-retrovirals employed, such as triple therapy in-
cluding one proteaseinhibitor, did differ significantly be-
tween the 2 serotype groups (data not shown).

TheB”-GWGR patients showed a2-log,, decreasein
their viral load, while the B-GPGR patients showed only 1
log, decrease. Thus, it may indicate that differencesin
the pathogenicity of the 2 HIV-1 B serotypes which co-
circulatein Brazil may be correlated to the avidity of anti-
V3 antibodies (Brostrom et al. 1995). One possible expla-
nation is that the conformational changes caused by the
replacement of the proline amino acid by a tryptophan
may lead to adecreased infectivity. However, biological

TABLE
High avidity anti-V3 antibodies (HAAV 3) index, T CD4+cells, and RNA plasmaviral load (VL), in human immunodeficiency virustype 1 (HIV-1)-infected patients with

subtype B (B-GPGR serology) and B”-GWGR serotype

RNA plasmavira load

T CD4+ cells
(Absolute number)

HAAV 3 (%, mean + SD)
Year of the serum samples collection

1995

Male/

Age
(mean+SD)  Femde

Nr

Serotype

(Log,p)

2000

1997

1995

2000

1997

1995

2000

1997

356+ 296 399+ 402 382+ 205 4.09+ 038 358+ 117 317+ 147

38+ 22
88 + 65

45+ 15

37

43+ 12

10
10

B-GPGR
B”"-GWGR

252+ 139 355+ 187 398+ 175 311+154 216+154

269+ 144

8/2

45+ 9

HAAV 3 (%) using BR1 peptidefor the B”-GWGR group and consensus B peptide for the B-GPGR group (mean + SD); T CD4+ cell slope: GPGR: + 0.45 cells/month; GWGR: + 1.24 cells/

month; RNA viral load slope; GPGR: —0.0042 |0g, ,/month; GWGR: —0.0080 log, /month
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High avidity anti-V3 antibodies index and RNA viral load in B-
GPGR and B"-GWGR patients. Results expressed in mean, obtained
of sera samples from 10 patients of each group (B-GPGR vs B”-
GWGR motif). GPGR sera reactivity to consensus B peptide (GPGR
motif) and GWGR sera reactivity to BR1 peptide (GWGR motif)

and co-receptor usage studies are necessary to address
these findings.

More recently, with the highly active antiretroviral
therapy (HAART) use, neutralizing antibodieswere noted
to beamarker for immune reconstitution. In fact, 1 study
showed that prior to starting therapy, the HAART suc-
cess group (VL below detection limit) had significantly
higher levels of HIV-1 neutralizing antibodies than the
HAART failure group (VL above detection limit). Also,
anti-V 3 binding titersto several V3 peptides were higher
in the HAART success group. After 1 year of treatment,
neutralizing antibody levels decreased and the response
became more specific in the HAART success group. Just
the opposite occurred inthe HAART failure group. It has
been shown that about 50% of patients who receive
HAART actually have complete viral suppression, and it
is possible that HIV-specific humoral immune response
contributes to the success or failure of HAART (Morris
etal. 2001).

Despitethe high diversity of V31oop regionin Brazil-
ian samples, especially in the external tetrade, the key
position for antibody reactivity is driven by the position
occupied by proline or tryptophan (data not published).
We also considered the possibility of male/femaleratio as
a potential confounder, as well as the different time en-
triesin the cohort. To minimizethese confounders, aslope
curve was done over time to homogenize the groups.

Finally, our results indicated a higher HAAV 3 index

among patientswith reactivity to B”-GWGR peptidesthan
did B-GPGR patients. However, there is not reasonable
explanation, but thisfinding provides additional informa-
tion on the pathogenesis of subtype B in Brazil and fur-
ther studies should be done using larger sample size.
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