
Clade A HIV-1 Gag-Specific T Cell Responses Are Frequent but Do
Not Correlate with Viral Loads in a Cohort of Treatment-Naïve HIV-
Infected Individuals Living in Guinea-Bissau

In a phase I clinical trial in Guinea-Bissau, we have tested an
immunotherapeutic HIV-1 vaccine candidate in HIV-1-in-

fected subjects (V. R. Gómez Román, K. J. Jensen, S. S. Jensen,
C. Leo-Hansen, S. Jespersen, D. S. Té, C. M. Rodrigues, C. M.
Janitzek, L. Vinner, T. L. Katzenstein, P. Andersen, I. Kro-
mann, L. V. Andreasen, I. Karlsson, and A. Fomsgaard, submit-
ted for publication). The HIV-1 epidemic in Guinea-Bissau is
comprised predominantly by the subtypes CRF02_AG and A3
(4). The gag gene of CRF02_AG is derived from the clade A
ancestor (1, 11).

We discovered a high rate and magnitude of gamma inter-
feron (IFN-�) responders to a pool of overlapping peptides
derived from the Gag segment of the Tanzanian clade A isolate
HIV-101TZA173. Responses to phytohemagglutinin A (PHA)
and a mix of influenza A virus, Epstein-Barr virus, and human
cytomegalovirus (FEC) peptides were also tested with an IFN-�
enzyme-linked immunosorbent spot (ELISPOT) assay. Back-
ground responses (Fig. 1A) were subtracted from the antigen-
specific responses, and the distribution-free resampling (DFR)
statistical test [DFR(eq)] (12) was applied (Fig. 1B to D).
Twenty of the twenty-one patients (95%) passing the ELISPOT
assay criteria had positive responses against clade A Gag pep-
tides. Among responders, the mean clade A Gag-specific re-

sponse was 1,055 spot-forming units (SFU) per million periph-
eral mononuclear blood cells (PBMC). Half of the patients had
robust responses above the 1,000-SFU/million PBMC level,
whereas only three patients (14%) had low responses below 100
SFU/million PBMC.

In comparison, only 52% of the patients passing the
ELISPOT criteria had positive FEC-specific responses based on
the DFR(eq) test criteria (Fig. 1C). All 21 patients (100%) pass-
ing the ELISPOT criteria responded to the PHA positive con-
trol (Fig. 1D), reaching high levels of responses, in the range of
452 to 2,360 SFU/million PBMC. The mean response was 1,252
SFU/million PBMC.
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FIG 1 IFN-� ELISPOT responses for 21 treatment-naïve HIV-infected individuals living in Guinea-Bissau. SFU counts for each patient in response to the
indicated stimuli are presented per million PBMC. (A) Mock responses to 0.2% dimethyl sulfoxide (DMSO). Each bar represents the mean of six responses
observed for each donor. Error bars denote the standard errors of the means. The dotted line indicates an arbitrary cutoff value of 157 SFU per million PBMC.
(B) Responses to overlapping clade A Gag peptides. (C) Responses to FEC peptides. (D) Responses to the PHA positive control. SFU counts in panels B to D were
determined after subtracting background (mock) values from the mean of triplicate responses observed for each donor. Black bars denote responses that scored
positive using the DFR(eq) statistical test criteria. White bars denote responses that scored negative.
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The observation of a high frequency of clade A Gag responders
is interesting for two primary reasons. (i) The sequence covering
the overlapping Gag peptide pool is incorporated into a prophy-
lactic HIV vaccine candidate currently being tested in clinical tri-
als in East Africa (7). The high degree of reactivity in this geo-
graphically distinct population may indicate the potential of
testing such a vaccine in regions outside East Africa. (ii) We found
no correlation between the magnitude of IFN-� responses and the
plasma HIV-1 viral load or CD4� T cell counts (Fig. 2).

The relatively high background level in the medium-alone
controls may be caused by an expectedly high overall immune
activation among HIV-infected subjects living in a high-disease-
burden setting (6, 8–10, 13) and the lower-standard laboratory
conditions in Guinea-Bissau.

The wide span from high to low responses across the condi-
tions and the fact that the medium-alone controls were consis-
tently lower than the tests lead us to conclude that the cause
cannot be attributed to the medium used or other assay arti-
facts. The present political instability in Guinea-Bissau has pre-
vented us from testing the peptide pool in HIV-negative sub-
jects to rule out nonspecific reactivity. However, although the
standard operating procedure and geographical location dif-
fered from those of the present study, an absence of reactivity
was recently demonstrated elsewhere for naïve HIV-negative
individuals (7).

This is the first report of HIV-1-specific T cell responses from
Guinea-Bissau. There is no consensus on the clinical significance
of cellular immune responses to HIV epitopes during a natural
infection, since there are reports of both positive (2, 3) and nega-
tive (5) associations with viral load.
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