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The mechanisms behind the resistance to human immunodeficiency virus type 2 (HIV-2) infection are still
not fully understood. In the present study, we explored the HIV-2-specific humoral serum immunoglobulin A
(IgA) immune response in HIV-2-exposed IgG-seronegative (EGSN) individuals. Serum samples from hetero-
sexual EGSN individuals and their known HIV-2-infected partners, as well as controls originating from
Guinea-Bissau in Africa, were studied. Antibody reactivity to native and recombinant envelope glycoproteins
was investigated, and the capacity of purified serum IgA to neutralize HIV-2SBL6669 was tested. Our results
showed that 16 of 25 EGSN samples exhibited reactivity against whole HIV-2 antigen, 6 of 25 samples reacted
with recombinant gp36 (rgp36), and 3 of 25 samples were positive against HIV-2 rgp105; no reactivity to native
HIV-2 gp125 was detected. Purified serum IgA antibodies from both EGSN and HIV-2-positive individuals, but
not that from the negative controls, exhibited neutralization of HIV-2SBL6669. The most potent neutralization
activity was exhibited by IgA purified from EGSN compared to infected individuals’ IgA. The antigenic pattern
of the HIV-2-positive partners showed that all serum IgA samples were reactive to whole HIV-2 antigen, and
14 of 15 reacted with rgp36. For rgp105 and gp125, 5 of 15 and 4 of 15 samples exhibited binding, respectively.
The serum of the EGSN group had a higher mean IgA concentration than that of the negative controls (P <
0.05). Thus, we describe HIV-2-specific serum IgA antigen reactivity and show a more potent serum IgA-
mediated HIV-2-neutralizing activity in EGSN individuals than in HIV-2-infected patients.

Human immunodeficiency virus type 2 (HIV-2), like HIV-1,
is associated with terminal AIDS and is mainly transmitted
heterosexually (1, 16, 31). It is largely confined to West Africa,
with the highest prevalence rates reported in Guinea-Bissau,
but a high number of cases has also been reported in Portugal
and India (38, 46). Epidemiologic observations indicate a
lower transmission rate for HIV-2, as well as a lower pathoge-
nicity, than for HIV-1. The generally high CD4 T-cell count
and lower circulating viral load in HIV-2-infected individuals
compared to those in HIV-1-infected persons have been hy-
pothesized to contribute to the differences seen (11).

A more vigorous immune response may also play a role in
the lack of disease progression seen in HIV-2 infection. HIV-
specific cell-mediated immune responses seem to be induced in
a larger proportion of HIV-2 carriers than among HIV-1-
infected persons (reviewed in reference 2). In addition, it has
been reported that autologous neutralizing antibodies prevail
in HIV-2 but not in HIV-1 infection (10). Later reports have
shown that the neutralizing anti-HIV-2 immunoglobulin G
(IgG) antibody response is strain specific and directed against
the third variable region (V3) (9, 41).

It is generally thought that multiple factors contribute to

resistance to HIV-1 infection. These factors includes inherited
and acquired host factors, such as a homozygous 32-bp dele-
tion in the gene encoding the HIV-1 coreceptor CCR5 (30),
genetic HLA polymorphisms (37), HIV-specific helper and
cytotoxic T cells (5, 18, 25, 28, 33, 45, 47), and mucosal and
systemic anti-HIV IgA (4, 22, 26, 32, 40).

Humoral immune responses in highly exposed, persistently
seronegative individuals have recently drawn greater interest in
research. It is becoming more evident that both specific hu-
moral and cellular immune responses play a role in the resis-
tance of such individuals to HIV-1 infection (19, 24, 44). In-
vestigations of HIV-specific IgA in several African cohorts and
in female sex workers from Thailand who have been repeatedly
exposed to HIV but not infected suggest that HIV-1-specific
IgA antibody may act as an important component in the sys-
temic and local mucosal compartments (6, 21, 22, 26, 39, 40,
42). The role of serum IgA immune responses in protection
from HIV-2 is still not fully known. We have recently shown
that HIV-2-specific serum IgA has the capacity to neutralize a
well-documented HIV-2 strain, SBL6669. The serum IgA pri-
marily bound a region within the HIV-2 transmembrane gp36
(amino acids 644 to 658) (35). Taken together, the results of
HIV-1 and HIV-2 studies indicate that HIV-specific IgA im-
mune responses directed against envelope proteins with neu-
tralizing capability may be important in host-pathogen inter-
actions.

To further explore and elucidate the role of humoral im-

* Corresponding author. Mailing address: Department of Immunol-
ogy and Vaccinology, Swedish Institute for Infectious Disease Control,
SE-171 82, Solna, Sweden. Phone: 46-8-457 2300. Fax: 46-8-33 74 60.
E-mail: charlotta.nilsson@smi.ki.se.

7016



mune responses in resistance to HIV-2 infection, we studied
serum IgA derived from highly HIV-2-exposed but IgG-sero-
negative (EGSN) individuals originating from Guinea-Bissau.
These EGSN individuals were identified by a well-established
diagnostic procedure that discriminates infected individuals
from noninfected individuals. Thus, we consider these EGSN
individuals to be uninfected. The HIV-2-specific IgA immune
response to envelope proteins (recombinant gp36 [rgp36],
rgp105, and native gp125), as well as whole-virus lysate (HIV-
26669), was investigated. Furthermore, the capacity to neutral-
ize HIV-2SBL6669 was tested. The results showed that HIV-2-
specific IgA in EGSN samples preferentially bind to rgp36
rather than gp125. A high rgp36 binding capacity was also
found in the HIV-2-positive partners. Furthermore, purified
serum IgA exhibited neutralizing activity, with more potent
neutralization elicited by EGSN IgA than by their positive
partners’ samples. This is the first report that describes HIV-
2-specific serum IgA antigen reactivity and potent HIV-2-neu-
tralizing activity in EGSN individuals.

MATERIALS AND METHODS

Study groups. A group of HIV-2-discordant married couples, i.e., in which one
of the individuals in each couple was HIV-2 infected and the other was not, were
identified through a population-based prospective cohort study in Guinea-Bissau
(34). Of the 25 EGSN persons enrolled in our study, 6 were men and 19 were
women, with a median age of 39 years (25th and 75th percentiles, 29 and 51
years). The median number of children was 6 per EGSN individual (25th and
75th percentiles, 4 and 8; range, 0 to 17). Fifteen HIV-2-positive partners were
also included. Fifteen control samples were collected from a group of healthy,
HIV-negative individuals from Bissau, and 14 samples were used as controls in
the analysis of enzyme-linked immunosorbent assay (ELISA) data. Blood sam-
ples were drawn from the subjects, whole blood was centrifuged at 400 � g, and
serum was separated and stored immediately at �20°C until analyzed. The serum
samples were inactivated by heating at 56°C for 30 min before use and run blindly
in all of the assays. To determine serological status, the samples from the
population-based cohort (EGSN persons and HIV-2-positive persons) were
screened with the Murex ICE HIV-1.O.2 ELISA (Murex, Dartford, England).
Screening-reactive samples were confirmed by Pepti-LAV 1-2 (Sanofi Diagnos-
tics Pasteur, Marnes-la-Coquette, France) as previously described (20). The
group of healthy controls was tested for HIV antibodies in accordance with a
similar alternative testing strategy described elsewhere (3).

Purification of IgA and IgG antibodies. IgA was purified from serum on
Artocarpus integrifolia agglutinin (Jacalin; Vector, Burlingame, Calif.), and IgG
was purified on protein G-Sepharose (Pharmacia, Uppsala, Sweden) as previ-
ously described in detail (35). Briefly, a 200-�l volume of Jacalin-agarose beads
was added to 20 �l of serum diluted 1:10 in dilution buffer (2% [vol/vol] Triton
X-100, 150 mM NaCl, 600 mM KCl, 5 mM disodium EDTA, pH 7.8). The
mixture was incubated on an end-to-end rotator at room temperature for 2 h.
After binding, the mixture was centrifuged for 3 min (10,000 � g), washed three
times with extraction buffer (2% [vol/vol] Triton X-100, 150 mM NaCl, 600 mM
KCl, 5 mM disodium EDTA, 3 mM phenylmethylsulfonyl fluoride, 1 �g of
aprotinin/ml in 10 mM Tris-HCl, pH 7.8), and then eluted overnight at 4°C with
50 �l of 200 mM methyl-�-D-galactopyranoside. On the following day, the su-
pernatant was harvested after centrifugation for 3 min (3,000 � g). An equal
volume of protein G-Sepharose (Pharmacia, Uppsala, Sweden) was added, and
the mixture was incubated on an end-to-end rotator for 2 h to exclude remaining
IgG from the first purification step. After centrifugation for 3 min (3,000 � g),
the supernatant containing IgA was harvested. The protein G-Sepharose was
washed with start buffer (20 mM Na2HPO4, pH 7.0), and IgG was eluted with
elution buffer (0.1 M glycine-HCl, pH 2.2) for 10 min, followed by centrifugation
for 1 min (10,000 � g). After harvesting, the eluted IgG was immediately ad-
justed to pH 7 with neutralization buffer (2.5 M Tris-base, pH 9.0).

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Ready gels were
commercially obtained from Bio-Rad Laboratories. Purified IgA and IgG sam-
ples (5 �l) were mixed with 15 �l of sample buffer in Eppendorf tubes and heated
to 100°C for 3 min; thereafter, the samples (20 �l) were loaded onto the gel. A
5-�l volume of molecular weight markers was included in each run as a reference

(Amersham Laboratories, Amersham, Buckinghamshire, Great Britain). The
electrophoresis procedure was performed as detailed before (35).

Quantification of immunoglobulins. An ELISA was used for quantification of
total (and purified) IgA and IgG and also as a control for residual serum IgA and
IgG, together with sodium dodecyl sulfate-polyacrylamide gel electrophoresis.
Human IgA (Jackson Laboratories, West Grove, Pa.) and IgG (Calbiochem, San
Diego, Calif.) were used to generate standards. Optical density (OD) values were
analyzed with DS3-1.46B software (DeltaSoft 3; Biometallic Inc.) to calculate the
concentrations of IgA and IgG.

Whole HIV-2 antigen, native gp125, and recombinant glycoproteins used in
ELISA. Whole killed HIV-2SBL6669 virions purified from cultured U937:2 cells
were used as whole HIV-2 antigen and were kindly provided by G. Biberfeld at
the Swedish Institute for Infectious Disease Control (8). rgp105, derived from
HIV-2ROD, was produced in a baculovirus expression system. rgp105 and rgp36
were commercially obtained from Bartels, Trinity Biotech Plc., Wicklow, Ireland,
and ViroGen Corp., Watertown, Mass., respectively. Galanthus nivalis aggluti-
nin-purified native gp125 derived from HIV-2SBL6669 was kindly provided by the
Department of Virology at the Swedish Institute for Infectious Disease Control
(27).

ELISA. Whole HIV-2 antigen, rgp36, rgp105, and native gp125 ELISAs were
performed on purified immunoglobulin fractions and whole serum samples as
described elsewhere (35). Briefly, microtiter plates (Nunc, Roskilde, Denmark)
were coated overnight with whole HIV-2 antigen (0.1 �g/well), rgp36 (0.1 �g/
well), gp105 (0.1 �g/well), or gp125 (0.1 �g/well). Blocking was performed with
10% bovine serum albumin at 37°C for 2 h. After washing, purified IgA or IgG
(diluted 1:20) and serum (diluted 1:100) were added and the mixture was incu-
bated for 1 h at 37°C. After another wash, for IgG detection, alkaline phos-
phatase-conjugated goat anti-human IgG (Sigma, St. Louis, Mo.) diluted 1:2,000
in buffer (20% goat serum, 20% fetal calf serum, 0.5% bovine serum albumin,
0.05% Tween 20) was added. p-Nitrophenylphosphate (Sigma) was used as the
substrate. After a 30-min reaction, OD values were read at 405 nm. To detect
IgA, biotinylated goat anti-human IgA (Southern Biotechnology, Birmingham,
Ala.) was used at a 1:10,000 dilution, followed by streptavidin-horseradish per-
oxidase (Southern Biotechnology). For visualization of the horseradish peroxi-
dase conjugates, o-phenylenediamine dihydrochloride substrate (Sigma) was
added. The reaction was allowed to continue for 30 min and was stopped by
adding 50 �l of 2.5 M H2SO4 per well. OD values were read at 490 and 630 nm.
Samples were tested in duplicate, repeated at least twice, and regarded as
positive when the mean OD values of duplicates exceeded the mean OD ob-
tained with negative control serum plus three standard deviations.

Neutralization assay. The capacity of purified IgA and IgG, as well as whole
serum, to neutralize HIV-2SBL6669 was tested in an assay with phytohemagglu-
tinin-stimulated peripheral blood mononuclear cells (35). Briefly, antibodies or
sera were incubated for 1 h at 37°C with diluted tissue culture supernatant of
virus-infected peripheral blood mononuclear cells (40 to 100 50% tissue culture
infective doses, 100 �l). Peripheral blood mononuclear cells (105 in 50 �l) were
added to the virus-antibody reaction mixture, and the mixture was incubated
overnight. All dilutions were performed with RPMI 1640 medium (GIBCO, Life
Technologies Ltd., Paisley, Scotland) supplemented with 10% fetal calf serum, 3
mM glutamine, 20 IU of interleukin-2, and antibiotics. Medium changes were
performed on days 1 and 4. Seven days after infection, supernatants were col-
lected and analyzed for HIV-2 antigen by a capture ELISA (48). The neutral-
ization titer was defined as the reciprocal of the last dilution step that showed an
80% or greater reduction in the OD at 490 nm of the culture supernatant
compared to that of HIV antibody-negative serum. Titers equal to or greater
than 20 were considered to represent positive neutralization. A previously de-
fined HIV-2-neutralizing serum sample with a known neutralization titer was
used as a positive control in the neutralization assays. The purified immunoglob-
ulin samples were not concentrated after purification. The purified immunoglob-
ulin samples used in the neutralization assay constituted a one-fifth dilution since
20 �l of serum was used initially and the final volume after elution was 100 �l.
The neutralization assay was performed in six steps at twofold dilutions on at
least two occasions. Results are reported as the reciprocal dilution in the neu-
tralization assay and not as the final serum dilution.

Statistical analysis. The unpaired t test was used for comparison of IgA
concentrations in serum samples. The Wilcoxon signed rank sum test was used
for comparison of the HIV-2-neutralizing capacities of purified EGSN and HIV-
2-positive IgA, which are given as the titer per milligram. Analysis was performed
with StatView (Abacus Concepts, Inc., Berkeley, Calif.).
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RESULTS

Purification of IgA. An average efficiency of IgA1 purifica-
tion from all whole serum samples of 60% was achieved, with
yields ranging from 0.32 to 1.19 (average, 0.58) mg/ml.

IgA purity and possible residual IgG contamination were
assessed with Coomassie-stained electrophoresis gels. No high-
molecular-weight proteins or residual IgG in the serum sam-
ples could be detected. To confirm these results, an ELISA was
performed with the same samples to determine that the
amount of residual IgG did not exceed 0.1 �g/ml. A similar
procedure was performed for purified IgG to eliminate IgA
contamination. The IgG purification yields ranged from 0.16 to
2.31 (average, 0.69) mg/ml.

Quantification of total serum IgA. The ranges of total IgA
concentrations detected in serum samples from the EGSN
group, HIV-2-positive individuals, and healthy controls were
2.05 to 8.46, 3.61 to 7.09, and 2.33 to 6.23 mg/ml, respectively.
Owing to lack of material, HIV-2-positive sample 458 could
not be quantified. The mean serum IgA concentrations in the
three groups were as follows: EGSN group, 4.94 mg/ml; HIV-
2-infected group, 4,77 mg/ml; healthy controls, 3.81 mg/ml.
The mean total serum IgA concentration derived from EGSN
persons did not differ from that of the HIV-2-positive group.
However, serum IgA levels in EGSN persons were significantly
higher than those of the HIV-2-negative controls (P � 0.05,
unpaired t test; Table 1).

Anti-HIV-2 antibody reactivity in EGSN individuals. To de-
termine the HIV-2-specific antibody profiles of EGSN persons,
HIV-2-specific IgA and IgG ELISAs were used to examine
antibody reactivity against whole HIV-2 (strain SBL6669) ly-
sate, rgp36, rgp105, and native gp125. For IgA antibody, 16
(64%) and 6 (24%) out of 25 EGSN serum samples showed
reactivity against whole HIV-2 antigen and rgp36, respectively.
Three samples exhibited IgA directed against rgp105. Only one
sample (no. 323; OD � 0.502, cutoff � 0.497) had borderline
IgA reactivity to gp125 (Table 1 and Fig. 1A to D). The puri-
fied IgA fractions elicited a similar binding pattern (data not
shown). For IgG, no reactivity to HIV-2 proteins was seen in
the EGSN individuals, thus confirming their HIV-2-seronega-
tive status (data not shown).

Anti-HIV-2 antibody reactivity in HIV-2-positive patients
and HIV-negative controls. All serum samples from HIV-2-
positive patients (15 of 15) showed strong IgA reactivity
against whole HIV-2 antigen, and 93% (14 of 15) displayed

rgp36 reactivity. However, only 33% (5 of 15) and 27% (4 of
15) of the serum samples showed rgp105 and gp125 reactivity,
respectively (Table 1 and Fig. 1A to D). A similar pattern of
reactivity was detected when IgA fractions were analyzed (data
not shown). All serum samples (15 of 15) showed strong HIV-2
IgG antibody reactivity to whole HIV-2 antigen and rgp36,
while 86% (13 of 15) showed IgG reactivity to gp125 antigen
and only a few samples (3 of 15) showed gp105 reactivity (data
not shown).

None of the negative controls showed any antigen binding
reactivity to any of the proteins tested (Table 1).

Neutralizing activity against HIV-2SBL6669. All of the IgA
purified from the serum of EGSN individuals exhibited neu-
tralizing activity against HIV-2SBL6669, with titers ranging from
40 to 80. Similarly, 13 out of 15 serum IgA samples from
HIV-2-positive partners elicited HIV-2 neutralization. No neu-
tralizing activity was detected in IgA from the seronegative
control group (Table 2).

To adjust for the amount of IgA present in the purifications,
neutralizing activity was also reported as the neutralizing titer
per milligram of serum IgA. (Fig. 2). The ratios (neutralizing
titer per milligram) in the EGSN individuals ranged between
1,200 and 370, and those in the HIV-2-infected individuals
ranged between 1,480 and 300. The mean ratio was higher for
the samples from the EGSN individuals (580) than for those
from the HIV-2-positive patients (480, P � 0.05), indicating a
qualitative difference between the serum IgAs of the two
groups.

We could not detect neutralizing activity in any of the IgG
purifications or whole serum samples of any of the study
groups (data not shown).

DISCUSSION

Our study presents for the first time the HIV-2-specific se-
rum IgA immune responses of EGSN individuals who have
been determined to be uninfected through a well-established
diagnostic procedure. Serum IgA reactivity to HIV-2, primarily
directed against whole HIV-2 viral lysate, was observed in a
large proportion of the EGSN individuals. Furthermore,
HIV-2 neutralization was induced by all serum IgA prepara-
tions.

The majority of the HIV-2-infected patients exhibited anti-
HIV-2 serum IgA with reactivity to both whole viral lysate and
rgp36 and induced HIV-2 neutralization. This HIV-2 reactivity
pattern was similar to that which we recently reported for
another group of HIV-2-infected patients (35).

In the present study of EGSN individuals, all serum IgA
samples exhibited HIV-2 neutralization of HIV-2SBL6669.
However, only 7 (28%) of 25 reacted with either of the HIV-2
envelope glycoproteins tested. The fact that the remaining
serum IgA samples lacked detectable binding to envelope pro-
teins in an ELISA does not necessarily indicate that an inter-
action with the envelope protein did not occur. Previous stud-
ies have shown that antigen binding epitopes may be different
from epitopes targeted by neutralizing antibodies (13, 29). In
the majority of the EGSN cases, we found binding of IgA to
whole virus lysate but not to recombinant envelope proteins,
which raises the question of the target epitopes of HIV-2-
specific serum IgA. In a study of six HIV-1 discordant couples,

TABLE 1. HIV-2-specific serum IgA reactivity to whole HIV-2
antigen, rgp36, rgp105, and gp125 in EGSN individuals, HIV-2-

positive patients, and HIV-2-seronegative controls

Antigen or parameter

No. of samples reactive/total (%)

EGSN
individuals

HIV-2-positive
patients Controls

Whole HIV-2 16/25 (64) 15/15 (100) 0/15
rgp36 6/25 (24) 14/15 (93) 0/15
rgp105 3/25 (12) 5/15 (33) 0/15
gp125 0/25 (0) 4/15 (27) 0/15

Serum IgA (mg/ml)a 4.94b 4.77 3.81

a Serum IgA concentrations are mean values.
b P � 0.05 (unpaired t test) compared to negative controls.
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Clerici and coworkers have suggested that the serum IgA of
HIV-1-exposed uninfected individuals exclusively binds to
an epitope within gp41 and thereby inhibits infection (17).
In our study, the overall epitope usage was not elucidated

and further study is required to identify possible nonen-
velope epitopes.

We could detect HIV-2 neutralization in all purified serum
IgA fractions from the EGSN individuals and the majority of

FIG. 1. Reactivity to HIV-2 proteins of purified serum IgA as determined by ELISA and given as OD values with correction for cutoff values.
Antibody responses to HIV-2 whole antigen (A), rgp36 (B), rgp105(C), and gp125 (D) of EGSN and HIV-2-positive individuals are shown. The
cutoff values, set as described in Materials and Methods, for the assays were as follows: HIV-2 antigen IgA, 0.322; rgp36 IgA, 0.434; rgp105 IgA,
0.45; gp125 IgA, 0.497; HIV-2 antigen IgG, 0.454; rgp36 IgG, 0.363; rgp105 IgG, 0.34; gp125 IgG, 0.269.
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the HIV-2-infected patients, although no neutralization was
seen when we used either purified IgG or whole serum sam-
ples. The lack of detectable neutralization in whole sera could
be due to the steric blocking by other immunoglobulins, and a
similar phenomenon has been discussed earlier in a report on
a study concerning influenza virus neutralization in which a
small amount of purified IgG was shown to be more efficient at
neutralization than whole serum, owing to the axial rotation
and mobility necessary for the antibody to bind and inhibit the
virus (23).

The presence of HIV-2-specific serum IgA in EGSN indi-
viduals could be a result of an abortive infection. However,
recent studies suggest that exogenous antigens can also be

processed for presentation by professional presenting cells,
such as dendritic cells (15, 43, 49), particularly in HIV infection
(12). Thus, the detection of HIV-2-specific IgA in EGSN in-
dividuals might not be a consequence of an abortive infection
but rather could result from a mechanism of presentation by
dendritic cells or/and other, unknown, mechanisms. So far,
there has been no report of aborted infections in HIV-1-ex-
posed uninfected individuals (7, 36).

Recent studies have raised the possibility that transiently
exposed conformations of proteins that are required for HIV-1
infection can elicit neutralizing antibody immune responses
(14). We have observed that some of the serum IgA prepara-
tions from the EGSN subjects recognized the transmembrane
region of the envelope protein, a region that is more accessible
after binding of gp125 on the target cells. However, the epitope
specificity of HIV-2-neutralizing serum IgA was not elucidated
in this study and further investigation is therefore warranted.

When we compared the neutralizing titer per milligram of
IgA in EGSN individuals to that exhibited by HIV-2-infected
patients, we found that the mean of the ratios in the EGSN
individuals was higher than that in the HIV-2 patients. Fur-
thermore, when determining the total IgA concentration in
serum, we found that the EGSN group had higher concentra-
tions (mean, 4.94 mg/ml) than did the healthy controls (mean,
3.81 mg/ml). Taken together, this suggests the presence of a
strong IgA-mediated immune response in EGSN individuals
with a quality different from that found in HIV-2-infected
patients.

In conclusion, this is the first report showing serum IgA
specific for HIV-2 with neutralizing capacity in samples ob-
tained from EGSN individuals. Importantly, we found that
purified serum IgA from EGSN individuals was more potent in
neutralizing HIV-2 than was that from their HIV-2-positive
partners, as shown by comparison of their respective neutral-
izing titers per milligram of IgA. This extends our previous
studies, in which we demonstrated that serum IgA derived
from HIV-2-positive individuals is able to neutralize HIV-2

TABLE 2. Serum IgA-mediated HIV-2 neutralization in
EGSN individuals, HIV-2-positive patients, and

HIV-2-seronegative controls

Sample source and/or IDa no. IgA neutralizing
antibody titer

EGSN individuals
315 ............................................................................................ 40
316 ............................................................................................ 80
317 ............................................................................................ 40
318 ............................................................................................ 40
319 ............................................................................................ 40
320 ............................................................................................ 40
321 ............................................................................................ 40
323 ............................................................................................ 40
324 ............................................................................................ 80
325 ............................................................................................ 40
326 ............................................................................................ 40
327 ............................................................................................ 40
328 ............................................................................................ 80
329 ............................................................................................ 40
330 ............................................................................................ 40
331 ............................................................................................ 40
332 ............................................................................................ 40
333 ............................................................................................ 40
334 ............................................................................................ 40
335 ............................................................................................ 40
337 ............................................................................................ 40
338 ............................................................................................ 40
340 ............................................................................................ 40
341 ............................................................................................ 40
342 ............................................................................................ 40

HIV-2-positive patients
339 ............................................................................................ 40
343 ............................................................................................ 40
344 ............................................................................................ 40
359 ............................................................................................ 40
384 ............................................................................................ 40
388 ............................................................................................ 40
409 ............................................................................................ 40
410 ............................................................................................ 40
452 ............................................................................................ 40
458 ............................................................................................ 40
490 ............................................................................................ 40
523 ............................................................................................ 80
532 ............................................................................................ 40
535 ............................................................................................ �20
564 ............................................................................................ �20

HIV-2-negative controls (n � 15)............................................ �20

Methyl-�-D-galactopyranoside................................................... �20

a ID, identification.

FIG. 2. Box plot illustrating the anti-HIV-2 IgA neutralizing reac-
tivity expressed as the titer per milligram (T/mg) of the serum IgA
preparation. Shown are the 10th, 25th, 50th, 75th, and 90th percentiles
of the reactivity titer after calculation of the IgA amount (milligrams)
in purifications from EGSN (n � 23, 2 were not included owing to a
lack of samples) and HIV-2-infected individuals (p) (n � 15), respec-
tively (P � 0.05).
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(35). Given that IgA had potent neutralizing capacity in vitro,
it may confer protection on populations at high risk of HIV-2
exposure. It remains to be determined whether these HIV-2-
specific IgA responses are induced on mucosal surfaces as well
and whether primary virus isolates can be neutralized in vitro
and in vivo. Enhanced understanding of the role of IgA im-
munity in resistance to HIV-2 infection may provide insight
into correlates of protection, both systemically and mucosally,
and assist in the rational design of HIV vaccines.
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