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A precise characterisation of peptide binding stability to HLA-C alleles
and correlation with the progression of HIV-1 infection and HIV-1 related
neurocognitive impairment
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Background. The molecular binding stability of HLA-C to the p2-microglobulin/peptide
complex influences HIV-1 progression and HIV-1 association with neurocognitive impairment.
Materials and Methods. The NetMHCpan4.1 tool was used to predict the binding affinity of
peptides specific to the most common human HLA-C allotypes, expressed as Eluted Ligand
score (EL-score). The EL-score was plotted against the peptide ranking percentile, and a
stability score was determined by calculating the area under the curve (AUC) for each HLA-C
allele.

Naive, HIV-1 infected subjects showing a different rate of HIV-1 progression and HIV-1
subjects presenting or not neurocognitive impairment were genotyped for HLA-C. Each
patient’s stability score was calculated and analysed for correlations with HIV-1 progression
and neurocognitive impairment.

Results. The peptide binding score curves relative to ranking percentage highlighted
differences in HLA-C allele stability. C*05:01 and C*08:02 were the most stable among the
considered alleles, while C*07:04, C*07:01, and C*08:01 were the least stable. Individuals
with slower progression to AIDS had significantly higher HLA-C stability scores than those
with rapid HIV-1 progression (P = 0.0113). Furthermore, HIV-infected patients with
neurocognitive impairment exhibited significantly lower HLA-C stability scores than those
without (P = 0.0074).

Conclusion. Peptide binding analysis and AUC calculations provided an effective method for
classifying HLA-C stability, overcoming the previous stable-unstable binary classification. The
observed correlation between HLA-C stability scores and HIV-1 disease progression revealed
that lower stability scores were associated with both accelerated progression to AIDS and the
presence of neurocognitive impairment. These findings highlight the potential prognostic
value of HLA-C stability in HIV-1 infection and suggest that targeting HLA-C-peptide
interactions could be explored as a novel therapeutic approach.
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