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indicates stronger neutralization, while green indicates weaker.

Memory B Cell (MBC)-enriched Bulk Next-Generation Sequencing (NGS) _ _
Further Maturation of PC94-A bnAb Lineage

* 500M PBMCs each from 8 healthy donors (Fig. 1A) | | - . . * Biologically-informed AbLM framework recapitulates SHM-like patterns in silico
PC94-Allineage: rich longitudinal sequence data, well characterized (Fig. 3A)

. . . o : : * Mutations are “forward-pushing” and located at AID hotspots
Donor-specific germline databases to minimize inaccurate annotation of allelic- + Targets the V3-glycan supersite of HIV-1 envelope trimer

differences and SHM-driven mutations * In vitro results indicate model-predicted mutations preserve antibody function and
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minimize test set leakage by members of the same clonal family * Predicted variants indicate forward-pushing SHM (as opposed to germline reversion) (Fig. 3B) engineering, but broader sampling may be needed to model diverse

maturation trajectories

Mutations concentrate at SHM hotspot motifs: 3.2x enrichment in the heavy chain (Fig. 3C)
 MBC-enriched dataset reduces germline bias and supports future SHM analyses
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