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Abstract

The Translational Immunopsychiatry Unit (TIU) at the National Institute of Mental Health (NIMH) is engaged in
autoantibody discovery and anti-pathogen antibody profiling in diverse neuropsychiatric populations.

One tool we use is Phage Display Immunoprecipitation Sequencing (PhIP-Seq), a powerful method for profiling
antibody specificities, enabling high-throughput identification of epitopes recognized by antibodies in biological
samples.

Our PanSeq library incorporates relatively longer, 64 amino-acid peptides, increased tiling density, a modular pool
design that encompasses the entire human proteome, and a broad sampling of relevant microbial antigens.
Improvements in DNA oligonucleotide synthesis have yielded a library with low intrinsic error rates.

Furthermore, our PhIP-Seq protocol implements technical replicates and a carefully calibrated PCR protocol for
sequencing library preparation. We expect that these design and protocol modifications will allow for finer epitope
mapping, improved detection of novel and cryptic epitopes (including those arising from alternative splicing or
rare genetic variants), and fewer false positives.

In designing PanSeq, we prioritized:

= A 2/3 peptide overlap tile design for reference human proteins that enhances redundancy and facilitates finer
epitope mapping;

= |nclusion of all predicted neoepitopes arising from single intron retention or exon exclusion splice events;

= Inclusion of non-canonical autoantigens (e.g., experimentally predicted microproteins, human endogenous
retroviral elements, and LINE-1 elements);

= Reuse of existing microbial libraries for backwards compatibility and comparability with prior studies;

= Supplementation of existing microbial libraries with a novel immune epitope database (IEDB) library

= Modularity for subpool screening

In this protocol series, we detail the design, construction, and validation of PanSeq using commercial antibodies.
This protocol series will serve as the primary reference for TIU publications that employ PhIP-Seq.

This protocol series is a living document that will be updated and amended as the protocol matures.

We hope these resources will facilitate robust, reproducible antibody profiling for researchers across disciplines.

Materials

See each subprotocol for materials

Troubleshooting
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