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INTRODUCTION

SUMMARY

VALIDATION OF PEPTIDES IN PATIENT DATASETS

GENERATION OF SARS-COV-2 PEPTIDE PANEL

• The COVID-19 pandemic has wrought immense suffering
worldwide, with over 110 million cases and nearly 2.5 million
deaths as of February 2021
• Rapid diagnosis of SARS-CoV-2 infection is the key to
identification and early treatment of patients and minimizing
the spread of the disease
• Targeted mass spectrometry (MS) represents a potential
complementary mode of detecting SARS-CoV-2 that doesn’t
rely on amplification of the viral RNA
• To maximize the ability of targeted MS assays to detect and
quantify SARS-CoV-2, target peptides should be selected for
detection that have the greatest likelihood of being reliably
observed in patient samples
• A selection of COVID19 datasets were analyzed to build a panel
of potential SARS-CoV-2 peptide targets
• SARS-CoV-2 panel was assessed against COVID19 datasets to
determine the quality of peptide spectral matches
• Four peptides were selected as the best candidate target for
MS-based detection of SARS-CoV-2 in patient samples
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• Peptides from SARS-CoV-2 were evaluated to determine their
suitability for diagnosis of COVID-19 through targeted mass
spectrometry
• Analysis of cell culture and patient datasets established a
panel of 639 SARS-CoV-2 peptides which covered most of
the viral proteome
• Seventy-five peptides from the panel were validated in
patient data
• Four peptides from the nucleocapsid protein were found to
have high confidence in their PepQuery validation, high
quality spectra, and be present in most patient samples
• The selected target peptides are specific to SARS-CoV-2
• This work is available as a pre-print on Medrxiv
https://www.medrxiv.org/content/10.1101/2021.02.09.2125142
7v1
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MS/MS data from cell culture experiments and analyzed patient samples were searched
against SARS-CoV-2 protein FASTA files from Uniprot
SearchGUI/Peptide Shaker results were searched against human proteome in PepQuery and
filtered to leave only viral peptides
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PepQuery search engine ranks the matches of our peptide panel to raw COVID19 data against a
reference proteome containing proteins from human and other coronaviruses
Resulting data were filtered to give the most confident matches to SARS-CoV-2 and subsequently
validated using bioinformatic tools such as BLAST-P and Unipept in addition to manual evaluation
of spectral quality using the Multi-omics Viewing Platform (MVP)
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Our peptide panel was searched against datasets from pooled oropharyngeal and
nasopharyngreal swabs, saline gargling, lung biopsy tissue, and bronchoalveolar
lavage fluid (BALF)
Our bioinformatics workflow was able to assess the quality of peptide spectra in
Galaxy (right)
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Cell culture experiments and analyzed patient samples were searched against SARSCoV-2 proteome in a bioinformatics workflow in Galaxy (right)
Resulting data were combined with theoretical peptides to generate our panel of
potential targets
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639 peptides were found across all the cell culture and patient datasets, corresponding to
most of the viral proteome (inner diameter circle)
PepQuery validation of the peptide panel found 75 peptides that passed validation, with
these peptides corresponding principally to structural proteins (Nucleocapsid, Spike, and
Membrane proteins) as well as portions of some non-structural proteins and open reading
frames (innermost circle)
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MS/MS spectra of peptides that passed validation through PepQuery were manually inspected to
determine their completeness
•
At least 3 sequential b- or y-ions
•
Product ion S/N ratio of at least 3
Peptides with the highest confidence match, best quality spectra, and were found in the most patient
datasets were selected as being suitable targets for SARS-CoV-2 detection
•
Four peptides from the Nucleocapsid protein
•
MAGNGGDAALALLLLDR, IGMEVTPSGTWLTYTGAIK, RGPEQTQGNFGDQELIR,
DGIIWVATEGALNTPK
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BLAST-P analysis of four target peptides shows sequence specificity to SARS-CoV-2
over other coronaviruses
MAGNGGDAALALLLLDR was found to be unique to SARS-CoV-2, with no alignment to
other coronaviruses
None of the selected peptides showed any alignment to the human proteome

