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• COVID-19 pandemic continues to wreak havoc across the 

world with the emergence of new strains.
• Due to emergence of these new strains, there is a need to 

advance the Mass Spectrometry-based COVID-19 diagnostics 
to identify optimal strain specific biomarker peptides from 
non-invasively collected clinical samples.

• The Galaxy-P team has developed workflows to detect and 
validate the SARS-CoV-2 peptides - optimal for targeted 
mass spectrometry-based biomarker assays.

• Publicly available patient samples were searched against SARS CoV-
2 proteome in a bioinformatics workflow in Galaxy (bottom).

• The discovery workflow provided us with few strain specific 
peptides.

• Our validation workflow was able to detect the presence of the 
peptides in these samples.
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• Publicly available  
MS/MS data patient 
samples were 
searched against 
protein FASTA files 
from SARS-CoV-2 Wild-
type and new variant 
strains along with 
Human UniProt and 
contaminants.

• SearchGUI/Peptide 
Shaker results were 
searched against 
human proteome and 
contaminants in 
PepQuery and filtered 
to yield valid viral 
matches.

• These peptides were 
aligned on the Wild-
type and mutant 
strains to identify 
strain specific 
mutations.

• The PepQuery search 
method ranks the 
matches of our peptide 
panel to COVID19 MS 
data against a reference 
proteome containing 
proteins from human and 
contaminants.

• Resulting data was  
filtered to generate a list 
of confident peptide 
matches to SARS-CoV-2 
and its variants.

• The peptide list was 
validated using 
bioinformatic tools such 
as BLAST-P and Unipept,  
and the spectral quality 
of these validated 
peptides  were inspected 
using the Multi-omics 
Viewing Platform (MVP) 
or Proteomics data 
viewer (PDV) tools.

• Most of the strain-specific peptides, align to nucleocapsid and spike proteins of the 
viral particle and would serve as the optimal targets for direct detection of SARS-
CoV-2 strains.

• The flexibility of the Galaxy workflows has the potential to detect the emerging 
strains on newly published MS datasets (DDA or parallel-reaction-monitoring 
(PRM)). Currently, we are expanding our peptide panel to include peptide targets to 
detect emerging strains.

• The  Galaxy workflows along with the input data and updated results are available 
via https://covid19.galaxyproject.org/proteomics/.

OCT 2020JUL 2020

JUL 2020

DEC 2020

SEP 2021

PXD19686 PXD020394

PXD021328

PXD022085

PXD023016PXD019423

CLINICAL SAMPLES

OCT 2020JUN 2020

Beta 
(B.1.1.351)

Alpha
(B.1.1.7)

Delta
(B.1.617.2)

Gamma
(P.1)

STRAIN-SPECIFIC PEPTIDES FROM PUBLISHED DATASETS 
& SPECTRAL VISUALIZATION

PAADLDDFSK

Alpha strain
(B.1.1.7)

Beta strain 
(B.1.1.351)

NPANNAALVL

Gamma strain
(P.1)

RPQGLPNNTASWFT

PEPTIDE PROTEIN Pango Lineage First observed Last observed First detected Last detected
BLAST-P 
Identity 
(NCBInr)

BLAST-P
Identity

(SARS-CoV-2 WT)

WHO 
NOMENCLATURE

GQGVPLNTNSSPDDQLGY
YRR {N}

{nan, B.1.1.395, D.4, B.1.1.397, B.1.404, B.1.1.243, B.1.1.242, B.1.1.241, B.1.1.240, B.1.1.244, B.1.1.249, 
B.1.549, B.1.548, B.1.1.394, B.1.541, B.1.540, B.1.1.71, B.1.1.70, B.1.1.72, B.1.1.75, B.1.1.74, B.1.1.77, 
B.1.177.9, B.1.177.8, B.1.149, B.1.145, B.1.147, B.1.146, B.1.140, B.1.143, B.1.142, A, U.1, U.2, U.3, B.1.1.141, 
B.1.1.142, B.1.1.416,, AS.2, B.1.1.147, B.1.177.59, B.1.177.58, B.1.325, ...}

7/24/13 9/25/21 Bat England 95.238 95.238 Delta, Alpha

NPANNAALVLQLPQGT {N} {B.1.2, AY.4, B.1.258.17, B.1.617.2, B.1.1.7} 1/4/21 9/14/21 USA Germany 100 93.75 Alpha ,Delta

LDDKNPNFKDQVLLLNK {N} {B.1.617.2, AY.25, B.1.177, B.1.2, B.1, B.1.177.65, Q.8, B.1.621, B.1.177.58, AY.4, P.1, AY.7.1, 
B.1.36.8, B.1.1.528, B.1.1.363, B.1.1.7, B.1.1.348} 3/17/20 9/7/21 Germany USA 94.118 94.118 Delta

LNTDHSSSSDNLALLVQ {M} {B.1.1.515} 10/7/20 10/7/20 Germany Germany 94.118 94.118 -
LGMEVTPSGTWLTY {N} {B.1, B.1.1.7} 1/25/21 2/10/21 Sweden Sweden 94.44 94.44 Alpha

LTFGGPSDSTGSDQNGER {N} {P.1.12, B.1.1, B.1.177.53, AY.37, AY.30, B.1.438.1, B.1.360, B.1.429, P.1, B.1.427, P.2, B.1.617.2, 
AY.26, AY.5.2, AY.4, AY.5, AY.3, B.1.1.7, AY.9, B.1.1.389, B.1.258, A.5, B.1.2, C.37} 3/17/20 9/7/21 Spain USA 94.44 94.44 Gamma, Delta

HWPQLAQFAPSASAFF {N} {B.1.617.2, B.1.351, P.1, B.1.1, B.1.1.420, B.1.1.7} 5/15/20 9/14/21 India USA 100 93.75 Delta, Beta, Gamma
FTALTQHGK {N} {B.1.564} 8/24/20 8/28/20 USA Brazil 100 88 -

SFNPETNLLLNVPLHGTLLT
RPLLESELVLGAVLLR {M} {None} 4/7/20 6/21/21 Italy France 88.89 88.89 -

Delta strain
(B.1.617.2)

HWPQLAQFAPSASAFF
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