
Peptide (Pep):
Q(Pyro-Glu)STIEEQAK

MH2+ = m/z 508.7506
∆M = 4.23 ppm
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Pep1: Q(Pyro-Glu)C(Disulfide)VN(Deamidated)LTTR
Pep2: FQFC(Disulfide)NDPFLGVYYHK

MH4+ = m/z 699.0799
∆M = 6.36 ppm
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• Utilized Start Met: MFVFLVLLPLVSSQCVNL…
• Signal P: SSQC-VN (.54)

• Upstream Met: MFLLTTKRTMFVFLVLLPLVSSQCVNL…
• Signal P: SS-QCVN (.64)
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Legends

b1: b- ions of peptide backbone (without additional glycans)
y1: y- ions of peptide backbone (without additional glycans)

HexNAc1: oxonium ions
Pep+HexNAc1: precursor ions with reduced charge and/or neutral loss

N-Acetylglucosamine (GlcNAc)

Galactose (Gal)

Mannose (Man)

Fucose (Fuc)

N-Acetylneuraminic acid (Neu5Ac)

z: charge state
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VQPT*ESIVR

Peptide (Pep):
VQPTESIVR

MH2+ = m/z 616.3323
∆M = 3.59 ppm
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VQPT*ESIVR

Peptide (Pep):
VQPTESIVR

MH2+ = m/z 697.3594
∆M = 4.16 ppm
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VQPT*ESIVR

Peptide (Pep):
VQPTESIVR

MH2+ = m/z 798.8979
∆M = 2.15 ppm
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Peptide (Pep):
VQPTESIVR

MH2+ = m/z 988.4553
∆M = 3.43 ppm
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CoV-1R MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL 60
CoV-2I MFVFLVLLPLVS-SQCVNLTTRTQL-PPAYT--NSFTRGVYYPDKVFRSSVLHSTQDLFL 56

**:**:.*.*.* *.....**...: .*.**  .*..*******::***..*:.******
VAR1

CoV-1R PFYSNVTGFHTI-----NHT--FGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQS 113
CoV-2I PFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQS 116

**:****.**.*     *.*  *.***:**.**:***:*****::***:**:*:::*:**
VAR2

CoV-1R VIIINNSTNVVIRACNFELCDNPFFAV----SKPMGTQTHTMIFDNAFNCTFEYISDAFS 169
CoV-2I LLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFL 176

::*:**:*****:.*.*:.*::**..*    :.....::...::.:*.******:*..*.

CoV-1R LDVSEKSGNFKHLREFVFKNKDGFLYVYKGYQPIDVVRDLPSGFNTLKPIFKLPLGINIT 229
CoV-2I MDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINIT 236

:*:..*.****:********.**:..:*..:.**::*****.**:.*:*:..**:*****
VAR3

CoV-1R NFRAIL----TAFSPAQDI--WGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPL 283
CoV-2I RFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPL 296

.*:.:*    :..:*....  *...****:****:*.**:***:***********:.:**

CoV-1R AELKCSVKSFEIDKGIYQTSNFRVVPSGDVVRFPNITNLCPFGEVFNATKFPSVYAWERK 343
CoV-2I SETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRK 356

:*.**::***.::***********.*:..:*******************:*.*****.**

CoV-1R KISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTG 403
CoV-2I RISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTG 416

:**************..**********.********:********::**:**********

CoV-1R VIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPD 463
CoV-2I KIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAG 476

.************.***:***:.*:*:...*****.**..*...*:*******...:...

CoV-1R GKPCT-PPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKN 522
CoV-2I STPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKN 536

..**. ....***:**..***..*.*:***************:*********.**:*:**

CoV-1R QCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCAFGGVS 582
CoV-2I KCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVS 596

:****************.*:*:*.********::*.**:****:*.*****:**:*****

CoV-1R VITPGTNASSEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGNNVFQTQAGCLIGAEHV 642
CoV-2I VITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHV 656

*******.*::***********:*..*********.**:****:*****:**********
VAR4

CoV-1R DTSYECDIPIGAGICASYHTVSLL----R 667
CoV-2I NNSYECDIPIGAGICASYQTQTNSPGGSG 685

:.****************.*.:..    . 

Sequence Alignment of SARS-CoV-1 Reference (1R) and 
SARS-CoV-2 Immunogen (2I)

EMBOSS Needle sequence alignment of the S1 subunits of 
SARS-CoV S Reference (CoV-1R) and SARS-CoV-2 S 
Immunogen (CoV-2I). Canonical N-glycosylation sequons are 
highlighted, N-X-S type in yellow, N-X-T type in green, 
overlaps in cyan. Regions with inserts and significant 
divergence as viewed through alignments with related 
coronaviruses are annotated with the identifier “VAR”
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SARS-CoV-2 S related sequences alignments.

SARS-CoV-1 as well as bat and pangolin coronavirus 
sequences reported to be closely related to SARS-CoV-2 were 
selected and downloaded from NCBI. The S protein sequences 
from all of these genomes were aligned and analyzed in the 
regions containing sites of N-glycosylation. 
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AAP13441.1         ... LTSGSDLDRCTTFDDVQA--PNYTQHTSSMRGVYYPD ... FLPFYSNVTGFHTI-----NHT--FGNPVI ...
AGZ48831.1         ... LVSSYTIEKCLDFDDRT--PPANTQFLSSHRGVYYPD ... FLPFDSNVTRFITFGLN-------FDNPII ...
AVP78031.1         ... LVNS----QCVNLTGRTPLNPNYTN--SSQRGVYYPD ... FLPFYSNVSWYYSLTTNNA-ATKRTDNPIL ...
AVP78042.1         ... LVNS----QC-DLTGRTPLNPNYTN--SSQRGVYYPD ... FLPFYSNVSWYYSLTTNNA-ATKRTDNPIL ...
QIA48641.1         ... LVSS----QCVNLTTRTGIPPGYTN--SSTRGVYYPD ... FLPFFSNVTWFNTI--TYQGGSKKFDNPVL ...
QIA48614.1         ... LVSS----QCVNLTTRTGIPPGYTN--SSTRGVYYPD ... FLPFFSNVTWFNTI--NYQGGFKKFDNPVL ...
QIQ54048.1         ... LVSS----QCVNLTTRTGIPPGYTN--SSTRGVYYPD ... FLPFFSNVTWFNTIHLNYQGGFKKFDNPVL ...
QIA48623.1         ... LVSS----QCVNLTTRTGIQPGYTN--SSTRGVYYPD ... FLPFFSNVTWFNTI--NYQGGFKKFDNPVL ...
QIA48632.1         ... LVSS----QCVNLTTRTGIPPGYTN--SSTRGVYYPD ... FLPFFSNVTWFNTI--NYQGGFKKFDNPVL ...
YP_009724390.1     ... LVSS----QCVNLTTRTQLPPAYTN--SFTRGVYYPD ... FLPFFSNVTWFHAIHVSGTNGTKRFDNPVL ...
QHR63300.2         ... LVSS----QCVNLTTRTQLPPAYTN--SSTRGVYYPD ... FLPFFSNVTWFHAIHVSGTNGIKRFDNPVL ...

*...    .*  :       *  *:  *  *******     **** ***: : ::           .**::    

AAP13441.1         ... FGSTMNNKSQSVIIINNSTNVVIRAC ... PFFAVSKPMGTQTHTM----IFDNAFNCTFEYIS ...
AGZ48831.1         ... FGSTMNNKSQSVIIMNNSTNLVIRAC ... PFF--VVLKSNNTQ-IPSY-IFNNAFNCTFEYVS ...
AVP78031.1         ... FGTTLDNTSQSLLIVNNATNVIIKVC ... PYLSGYYH-NNKTWSIREFAVYSSYANCTFEYVS ...
AVP78042.1         ... FGTTLDNTSQSLLIVNNATNVIIKVC ... PYLSGYYH-NNKTWSIREFAVYSFYANCTFEYVS ...
QIA48641.1         ... FGTTLDARTQSLLIVNNATNVVIKVC ... PFLGVYYHNNNKTWVENEFRVYSSANNCTFEYIS ...
QIA48614.1         ... FGTTLDARTQSLLIVNNATNVVIKVC ... PFLGVYYHNNNKTWVENEFRVYSSANNCTFEYIS ...
QIQ54048.1         ... FGTTLDARTQSLLIVNNATNVVIKVC ... PFLGVYYHNNNKTWVENEFRVYSSANNCTFEYIS ...
QIA48623.1         ... FGTTLDARTQSLLIVNNATNVVIKVC ... PFLGVYYHNNNKTWVENEFRVYSSANNCTFEYIS ...
QIA48632.1         ... FGTTLDARTQSLLIVNNATNVVIKVC ... PFLGVYYHNNNKTWVENEFRVYSSANNCTFEYIS ...
YP_009724390.1     ... FGTTLDSKTQSLLIVNNATNVVIKVC ... PFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVS ...
QHR63300.2         ... FGTTLDSKTQSLLIVNNATNVVIKVC ... PFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVS ...

**:*::  :**::*:**:**::*..*     *::      . ::.      ::.   ******:*    

AAP13441.1         ... FSLDVSEKSGNFKHLREFVF ... LPLGINITNFRAIL ...
AGZ48831.1         ... FNLDLGEKPGNFKDLREFVF ... LPLGINITNFRTLL ...
AVP78031.1         ... FMLNISGNGGLFNTLREFVF ... LPVSINITKFRTLL ...
AVP78042.1         ... FMLNISGNGGLFNTLREFVF ... LPVSINITKFRTLL ...
QIA48641.1         ... FLMDLEGKQGNFKNLREFVF ... LPIGINITRFQTLL ...
QIA48614.1         ... FLMDLEGKQGNFKNLREFVF ... LPIGINITRFQTLL ...
QIQ54048.1         ... FLMDLEGKQGNFKNLREFVF ... LPIGINITRFQTLL ...
QIA48623.1         ... FLMDLEGKQGNFKNLREFVF ... LPIGINITRFQTLL ...
QIA48632.1         ... FLMDLEGKQGNFKNLREFVF ... LPIGINITRFQTLL ...
YP_009724390.1     ... FLMDLEGKQGNFKNLREFVF ... LPIGINITRFQTLL ...
QHR63300.2         ... FLMDLEGKQGNFKNLREFVF ... LPIGINITRFQTLL ...

* :::  : * *: ******     **:.****.*.::* ...
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