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Resumen:

Peptide-vaccine strategies for chronic lymphocytic leukemia (CLL) currently use warehouse antigen
collections. These are premanufactured peptide collections that have to be combined into personalized
peptide cocktails designed for each patient's HLA type. This personalization limits their broad
applicability (Nelde et al., 2021). Ribosome profiling has revealed that non-canonical open reading
frames are a substantial source of tumor specific antigens in CLL (Ouspenskaia et al., 2022). Moreover,
recent immunopeptidomic studies in bone-marrow malignancies found recurrent non-canonical
antigens with different HLA types and even across different cancer types (Kehl et al., 2026). These
findings suggest that existing CLL immunopeptidomic data may contain shared or “public” antigens
that were missed by searches restricted to canonical proteins.

This project will reanalyse the CLLimmunopeptidomics dataset PXD024871 using the CLL-specific Ribo-
seq-derived sequences in nuORFdb as search space, identifying recurrent non-canonical peptides that
are potentially shared across the whole cohort regardless of their HLA genotype. Then, we will use
structural diffusion models to generate and prioritize candidate paired TCRa/TCRB sequences
predicted to recognize selected peptide—HLA complexes. This would allow the interrogation of single-
cell V(D)J datasets to validate that the T-Cell clonotypes binding these novel antigens are expanded and
transcriptionally activated in vivo. Finally, experimental assays will confirm antigen specificity.
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