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Rapid depletion of memory CD4" T cells and delayed induction of neutralizing antibody (NAb) responses
are characteristics of human immunodeficiency virus (HIV) and simian immunodeficiency virus (SIV) infec-
tions. Although it was speculated that postinfection NAb induction could have only a limited suppressive effect
on primary HIV replication, a recent study has shown that a single passive NAb immunization of rhesus
macaques 1 week after SIV challenge can result in reduction of viral loads at the set point, indicating a possible
contribution of postinfection NAb responses to virus control. However, the mechanism accounting for this
NAb-triggered SIV control has remained unclear. Here, we report rapid induction of virus-specific polyfunc-
tional T-cell responses after the passive NAb immunization postinfection. Analysis of SIV Gag-specific re-
sponses of gamma interferon, tumor necrosis factor alpha, interleukin-2, macrophage inflammatory protein
1B, and CD107a revealed that the polyfunctionality of Gag-specific CD4™ T cells, as defined by the multiplicity
of these responses, was markedly elevated in the acute phase in NAb-immunized animals. In the chronic phase,
despite the absence of detectable NAbs, virus control was maintained, accompanied by polyfunctional Gag-
specific T-cell responses. These results implicate virus-specific polyfunctional CD4™ T-cell responses in this
NAb-triggered virus control, suggesting possible synergism between NAbs and T cells for control of HIV/SIV

replication.

Virus-specific CD4* and CD8" T-cell responses are crucial
for the control of pathogenic human immunodeficiency virus
type 1 (HIV-1) and simian immunodeficiency virus (SIV) in-
fections (5, 6, 20, 23, 30, 39, 40). However, CD4" T cells,
especially CCR5" memory CD4" T cells, are themselves tar-
gets for these viruses, which may be an obstacle to potent
virus-specific CD4™ T-cell induction (10, 47, 52). Indeed, HIV-
1/SIV infection causes rapid, massive depletion of memory
CD4* T cells (26, 31), and host immune responses fail to
contain viral replication and allow persistent chronic infection,
although virus-specific CD8" T-cell responses exert suppres-
sive pressure on viral replication (15).

Recently, the importance of T-cell quality in virus contain-
ment has been high-lighted, and T-cell polyfunctionality, which
is defined by their multiplicity of antigen-specific cytokine pro-
duction, has been analyzed as an indicator of T-cell quality (4,
8, 11, 41). However, there has been no evidence indicating an
association of polyfunctional T-cell responses in the acute
phase with HIV-1/SIV control. Even in the chronic phase,
whether polyfunctional CD4™ T-cell responses may be associ-
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ated with virus control has been unclear, although an inverse
correlation between polyfunctional CD8" T-cell responses and
viral loads has been shown in HIV-1-infected individuals (4).

Another characteristic of HIV-1/SIV infections is the ab-
sence of potent neutralizing antibody (NAb) induction during
the acute phase (7). This is mainly due to the unusually neu-
tralization-resistant nature of the virus, such as masking of
target epitopes in viral envelope proteins (24). Whether this
lack of effective NAb response contributes to the failure to
control the virus, and whether NAb induction in the acute
phase can contribute to virus control, remains unclear. Previ-
ous studies documenting virus escape from NAb recognition
suggested that NAbs can also exert selective pressure on viral
replication to a certain extent (38, 45, 49), but it was speculated
that postinfection NAb induction could have only a limited
suppressive effect on primary HIV-1/SIV replication (34, 37).

By passive NAb immunization of rhesus macaques after SIV
challenge, we recently provided evidence indicating that the
presence of NAbs during the acute phase can result in SIV
control (50). In that study, passive NAb immunization 1 week
after SIVmac239 challenge resulted in transient detectable
NAb responses followed by reduction in set point viral loads
compared to unimmunized macaques. However, the mecha-
nism of this virus control has remained unclear. In the present
study, we found rapid appearance of polyfunctional Gag-spe-
cific CD4" T-cell responses after such passive NAb immuni-
zation postinfection. These animals maintained virus control
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