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binding regions that differ between HLA and SLA. Structural
homology modeling confirmed that while the swine MHC proteins
adopt the canonical MHC fold, the species-specific residues map
to surfaces involved in T-cell recognition. These findings provide
insight into which aspects of SLA are human-like versus
distinctly “xeno,” informing strategies to mitigate immune
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functional insights and classification, a ProtBert transformer
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Figure 2. Mapping of SLA sequences onto HLA categories via

high-JSD residues were mapped to structures to highlight key ProtBert classification. (A) Predicted HLA classifications of SLA

immunological differences. class | alleles using the ProtBert model. Each cell represents a Similarity: SLA = 70% identical to HLA, structurally conserved.
predicted classification score, with the size of circles indicating
the number of sequences assigned to that classification. (B) SLA Difference: Divergence concentrated in immune-sensitive regions
class Il classification predictions, following the same approach as (peptide-binding/TCR contact).
in (A). (C) Network representation of SLA class | sequences,
showing their connectivity to HLA-A, -B, and -C groups based on Takeaway: SLA is human-like in architecture but immunologically
classification probabilities. The size of each node reflects its distinct. Computational mapping provides a roadmap for
relative classification confidence, and edges indicate assignment engineering less immunogenic pigs to improve xenograft survival
strength. (D) Network representation of SLA class Il sequences, and potential diagnostic tools to assess the human immune
depicting their relationships to HLA-DRB, -DQB, and -DRB3/4/5 response to xenotransplants.
groups. Color coding differentiates HLA groups, and node sizes

correspond to prediction confidence.
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