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Introduction: Phage immunoprecipitation sequencing (PhIP-seq) enables high-throughput
and unbiased identification of antibody-antigen interactions. Here, we report the
construction and validation of a PhIP-seq platform designed for autoantibody profiling in
autoimmune vasculitis.Methods: Human protein sequence data was obtained from the
UniProt database and computationally divided into 62-amino acid peptides with 31-amino
acid overlaps. Peptide sequences were reverse-translated into coding oligonucleotides and
cloned into T7 phage DNA to generate a phage-display library. Serum samples or commercial
antibodies were incubated with the phage library for immunoprecipitation, followed by
amplification and next-generation sequencing (NGS) of enriched phage DNA to quantify
peptide-specific antibody binding. Results: The library contained 352,000 peptides derived
from 20,000 human proteins. NGS confirmed the presence of more than 98% of the designed
peptide-coding sequences. Application of this platform to identical serum samples across
independent experiments demonstrated reproducible enrichment of specific peptide signals.
In addition, analysis using commercial antibodies successfully identified the corresponding
target peptides, supporting robustness of the platform for detecting antigen-antibody
interactions.Discussion: We established a PhIP-seq platform enabling unbiased, proteome-
wide analysis of autoantibody repertoires. Ongoing analyses will apply this platform to
serum samples from patients with autoimmune vasculitis to explore disease-associated
autoantibody profiles.
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