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Fig. 5. Confirmation of HLA-B*540]-restricted recognition. Specific lysis of CIR-B*5401 cell lines by Poll55—163-specific, Pol303—312-specific, Pol792—800-
specific, Nef125—133-specific, or Nef150—160-specific CTL clone was determined by performing the I Cr-release assay. The target cells were pulsed with each
peptide at concentrations from 0.1 to 1000 nM, and the assays were performed at a 2:1 ratio of effector cells to target cells. The percentage of specific lysis is

shown in each graph.

3.6. Frequency of HLA-B*5401-restricted HIV-1-specific
CD8™ T cells in HIV-1-infected individuals with HLA-
B*5401

To clarify whether CD8* T cells specific for these epitopes
were predominantly induced in chronically HIV-1-infected in-
dividuals bearing HLA-B*5401, we investigated the induction
of the specific CD8" T cells in PBMCs from eight chronically
HIV-1-infected HLA-B*5401-positive individuals by stimulat-
ing them with these epitope peptides. Poll55—163-specific
CD8" T cells were found in four of the eight HIV-1-infected
individuals. Pol792—800-, Nefl125—133-, and Nefl50—160-
specific CD8" T cells were found in three individuals; and
Pol303—312-specific CD8 " T cells, in two of them (Table 1).

Table 1

Induction of epitope-specific CD8™ T cells among PBMCs from HLA-B*5401°

4. Discussion

In the present study, we could identify 5 HLA-B*5401-re-
stricted epitopes in HIV-1 Pol and Nef by using 17-mer over-
lapping peptides. A previous study had shown that Pro at
position 2 is the primary anchor residue and that Phe, Met,
Arg, Tyr or Asp at position 3, and Ala at position 9 is the sec-
ondary anchor residue for HLA-B*5401 [29]. However, CTL
epitopes are not always consistent with the peptide-binding
motif of HLA [20,21]. In fact, out of the five HLA-B*5401-re-
stricted HIV-1 epitopes, one does not have Pro at position 2.
Pol792—800 epitope (HVASGYIEA) has Ala residue at posi-
tion 3. This Ala is a candidate of the anchor at position 2 be-
cause Ala has similar characteristics as Pro, but the specific

HIV-1-infected individuals

Patients” Viral load” CD4" CDg§* P age of IFN-y-p ing cells in CD8* T cells
Pol155—-163 Pol303-312 Pol792--800 Nef125-133 Nef150-160

KI-119 3.0 x 10° 536 1268 16.1 58.0 198 263 211
KI-160 3510 360 831 39 0.0 0.5 0.0 0.0
KI-172 1.8 x 10 512 558 0.0 0.0 0.0 8.1 0.0
KI-115 53x10° 264 721 19.9 7.0 0.0 0.1 2.1
KI-150 24 x 10* 307 1411 00 0.0 is 0.0 0.0
KI-167 42 % 10* 281 1055 0.0 0.0 0.0 485 00
KI-141 1.7 % 10° 578 1414 0.8 0.0 0.0 04 0.0
KI-201 <50 518 374 7.2 0.0 12.8 0.0 35

* HIV-1-infected individuals with HLA-B*5401.

 Copies/ml.

¢ Cells/ul.
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CD8" T cells failed to recognize three truncated peptides car-
rying Ala at position 2. Thus, this epitope is not consistent
with the HLA-B*5401 peptide motif. We note that the
Pol792—800 epitope cannot be identified by reverse immuno-
genetics. Interestingly, the Pol792—800-specific CTL clone
showed high cytotoxicity toward B*5401-transfected CIR
cells pulsed with peptides at low concentrations (Fig. 5),
thus suggesting that the Pol792—800 peptide may be a high-
affinity HLA-B*5401-binding peptide.

In the present study, we used 17-mer overlapping peptides
to identify HIV-1-specific CTLs, because the cost of making
shorter peptides is much cheaper than that for the longer
ones. The optimal length of epitope peptides presented by
HLA class I molecules is thought to be 8—11 amino acid res-
idues [30]. Therefore, the affinity of 17-mer peptides toward
HLA class I molecules is thought to be low. This suggests
that some epitopes are not identified by this approach using
17-mer overlapping peptides.

Interestingly, Gag-specific epitopes were not identified in
the present study, although Pol- and Nef-specific CTL ones
were. We used PBMCs from only HIV-1-infected individual
KI-119. Therefore, we speculate that this individual does not
have any ability to elicit CTL specific for Gag. However,
KI-119 showed strong HLA-A*0206-restricted or HLA-
B*4801-restricted CD8" T cells responses to Gag (data not
shown), suggesting that HLA-B*5401-restricted Gag-specific
T cell responses are hardly induced. This suggests the possibil-
ity that Gag does not include a high-affinity peptide carrying
HLA-B*5401 motif. Recent studies reported that Gag-specific
CTLs play a critical role in the control of viral replication, be-
cause their frequency was correlated with viral loads in HIV-1-
infected individuals [31]. If this is also the case in Japanese
and other Asian populations, HLA-B*5401 may be associated
with rapid progression to AIDS. The role of these HLA-
B*5401-restricted CTLs still remains unknown. Further anal-
ysis of these CTLs will be required to clarify the role of
HLA-B*5401-restricted CTLs in Asian populations.

When we examined the frequency of these five epitope-
specific CTL in eight chronically HIV-1-infected individuals,
these CTLs were detected in two to four of eight chronically
HIV-1-infected individuals with HLA-B*5401 (Table 1), indi-
cating that these five epitopes were relatively recognized ones
in chronically HIV-1-infected individuals, These epitopes ex-
cept Nefl150—160 are relatively conserved in clade B (approx-
imately more than 80% of clade B has consensus sequences:
Los Alamos National Laboratory HIV Molecular Immunology
Database, http://www.hiv.lanl.gov/content/immunology/maps/
ctl/ctl,pdf). In contrast, many substitutions are found in
Nef150—160. They include D at position 4, D at position 6,
Q/E/R at position 8, I at position 8, and K at position 10. These
results imply that these CTLs play an important role in the
control of HIV-1. Further analysis of these epitopes such as es-
cape mutants is now under investigation.

In summary, we identified five novel HLA-B*5401-
restricted HIV-1 epitopes in HIV-1-infected individuals by us-
ing 17-mer overlapping peptides derived from HIV-1 Gag, Pol,
and Nef. In addition, one of them, Pol792—800, did not have

an amino acid sequence matching the HLA-B*5401 peptide
motif. These epitopes identified by using 17-mer overlapping
peptides will be useful to clarify immune response toward
HIV-1 and to develop a population-based AIDS vaccine.
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