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ABSTRACT

The development of a highly efficacious HIV/AIDS vaccine is a vital goal
for global control of AIDS epidemics. It is currently accepted that the induction of
high levels of broadly reactive cytotoxic T lymphocytes (CTL) is a promising
approach for an effective HIV-1 vaccine since the antibody induction approach
alone has been reported to lack protection in phase III vaccine trials.

To investigate the impact of genetic complexity of local circulating HIV-1
and the importance of host genetic background on vaccine design, a molecular
epidemiological study of HIV-1 in Kenya was undertaken through the
investigation of subtype distribution on forty discarded HIV sero-positive blood
samples by nested PCR and sequencing. Similar to a previous report, sequence-
based phylogenetic analysis of the entire gag and nef regions in forty samples
revealed 94% subtype A and A-containing recombinants. In addition, a new A2-
containing CRF named CRF21 A2D was discovered in this cohort study.
Determination of HLA class I genotyplng by high resolution method showed that
the most common HLA -A and -B alleles in these samples were A6802, A 0201, A
0101 and B 5301, B 1503, B 4202, respectively.

In a parallel study, peripheral blood mononuclear cells from forty samples
were analyzed for their HIV-1 specific CD8 T-cell responses by IFNy enzyme-
linked immunospot (ELIspot) assay using 4 overlapping peptide pools. These
peptide pools were based on the sequence of subtype A consensus and isolated
strains of A, C and D of Gag and 3 pools of subtypes A, C and D of Nef. The
pattern of CTL recognition of Gag and Nef proteins in subtype A infection was
similar to that seen in subtypes B and C with the p17 and p24 proteins of Gag and
the central conserved of Nef were targeted with high density of defined epitopes.
Screening of multiple peptide sets representing subtypes A, C and D revealed that
the peptide sets based on the autologous infected subtype slightly improved the
capacity to detect CTL response. Although similar numbers and patterns of
responses were observed in different peptide sets, each set was capable of
detecting the unique response that could not be identified by others indicating that
the viral sequence variability between distinct subtypes may be involved in CTL
recognition. This result was supported by an investigation of the influence of the
matching and mismatching of amino acids between autologous infected HIV-1
sequence and the sequences of reagent peptide sets with cytotoxic T lymphocyte
(CTL) response.

A comprehensive study of cumulative Elispot-based CTL responses that
can bind multiple HLA class I alleles combined with diversity and sequence
consensus data provide an additional characterization of immunodominant regions
encompassing the HIV-1 genome. This should facilitate the selection of epitopes
with an increase of population coverage. Our results suggest that the construction
of a poly-epitope subtype-specific HIV-1 that includes multiple immunodominant
CTL epitopes from circulating predominant HIV-1 subtypes might be a logical
approach in the design of vaccine against AIDS.
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