Single-molecule sequencing of Immunopeptides and antigenic protein markers on the Platinum platform
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Abstract

Motivation: A single peptide-MHC complex can activate immune cells; thus, single-molecule sequencing has the
potential to provide the requisite sensitivity to elucidate the immunopeptidome and profile tumor-associated antigens.

Benchtop platform: Platinum reveals the primary structure of single protein molecules, interrogating
Immunopeptides and proteins that elicit immune responses.

Platinum workflow:

. Derivatized peptides are conjugated via C-termini and loaded into nanoscale reaction chambers of a
semiconductor chip.

. During sequencing, N-terminal amino acid (NAA) recognizers, labelled with different
fluorophores, reversibly bind to cognate NAAs and generate distinct binding patterns.

. Aminopeptidases sequentially cleave NAAs to expose subsequent amino acids for recognition. Upon
completion of a sequencing run, data is automatically transmitted for cloud-based analysis.

. Traces are segmented into contiguous groups of pulses, or recognition segments (RSs), each
representing interactions between recognizers and NAAs.

. The order of recognizer binding and kinetic properties of RSs are analyzed to generate high-
confidence alignments to reference peptides and identify proteins.

Results: Platinum detects peptides selected from a mixture of viral epitopes that activate T cells.
. Platinum not only sequences cytokines that can remodel the immunopeptidome but also reveal the
constituents of immunoprotein mixtures.
. Platinum enables the detection of sites subjected to post-translational modification (PTM), such as
citrullination of arginine residues.

Summary: Platinum profiles the amino acid sequence of viral peptides and proteins integral to immune checkpoint.
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Platinum reveals immunopeptides within a mixture of viral epitopes

MHC Class | Control Peptide Pool:

*  Mixture of 32 peptides from cytomegalovirus (CMV), Epstein-Barr virus (EBV), and influenza nucleoprotein (NP) virus.

« The pool consists of defined MHC class |-restricted T cell epitopes from these three viruses and can be used as a
positive control to stimulate T cells.

« 20 peptides lack lysine (~60% of total peptides), preventing standard peptide derivatization.

« Bioinformatics indicates five sequenceable peptides on Platinum.
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1. Elute, prepare, and sequence single peptide molecules on Platinum

Peptide-MHC

Functionalize peptides with DBCO-Streptavidin complex
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2. Automatic analysis of kinetic signatures:
Align the temporal order of Recognition Segments
Map to reference sequences of target peptides and proteins
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Immunobiology applications
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Detection of arginine citrullination from vimentin peptides:
* Increase in PD of neighboring valine residue
« Elimination of arginine recognition

Discern mixtures of signaling immunoproteins

Diverse protein classes:
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