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lAntibody-antigen docking and TCR modeling] [3:E)]

The advance of single-cell sequencing has resulted in an explosion of paired (light-heavy for antibody and alpha-beta for TCR) sequence data. In order
to facilitate downstream analysis of such data, we have developed several structural modeling tools. Repertoire Builder allows antibody or TCR variable
regions to be modeled to atomic resolution in a high-throughput manner (Schritt at al 2019). In order to extend these models to incorporate antigens
we require antibody- and TCR-specific pipelines, since antibodies recognize surface matches on antigens while TCRs interact with MHC-presented
peptides. For antibodies we carry out global docking and have developed specific scoring functions in a web-based server called AbAdapt (in prep). For
TCRs, which generally share a common binding mode, we can use a template-based approach, as is implemented in our web-based tool, ImmuneScape
(Li, S. et al. 2019). Recently, we have developed a sensitive scoring function for InmuneScape that allows true peptide-MHC complexes to be
distinguished from false ones (in prep). Using the above tools, we have made contributed to the identification of antigens involved in allergy (Takeda,
K. et al. J Allergy Clin Immunol 2019); antibodies involved in enhancing SARS-CoV-2 infection (Liu, Y. et al. Cell, in press); modeling CAR T cell
receptors (Singh, N. et al Nat. Med. in press) and modeling the T cell epitopes involved in neuromyelitis optica spectrum disorder (in prep).
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