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Supplementary Figure S1. The theoretical of intact N-glycopeptides of S protein derived from the
digestion using trypsin (A) or Glu-C (B) alone or in combination (C). Red letter: N-glycosites; Green
letter: trypsin cutting sites; Blue letter: Glu-C cutting sites; Underline: theoretical N-glycopeptides

without missing cleavage sites.

A Theoretical N-glycopeptides of S protein digested using trypsin

VNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTL
DSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKI
YSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLAQPRTFLLKYNENGTITDAVDCALDPLSET
KCTLKSFTVEKGIYQTSNFRVQPTESIVREPNITNLCPFGEVFENATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTN
VYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNC
YFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQT
LEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQ
TNSPRRARSVASQSIIAYTMSLGAENSVAY SNNSIAIPTNFTISVTTEILPVSMTKTSYDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQ
DKNTQEVFAQVKQIYKTPPIKDEGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIA
QYTSALLAGTITSGWTFGAGAALQIPFAMQMAY RFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQL
SSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVY
FLHVTYVPAQEKNFTTAPAICHDGKAHFPREGYFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYF
KNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQY IKWPAHHHHHHHHHH

B Theoretical N-glycopeptides of S protein digested using Glu-C

VNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTL
DSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVY YHKNNKSWMESEFRVYSSANNCTFE YVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKI
YSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSET
KCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTN
VYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNC
YFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQF GRDIADTTDAVRDPQT
LEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSY ECDIPIGAGICASYQTQ
TNSPRRARSVASQSIIAYTMSLGAENSYVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQ
DKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIA
QYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQL
SSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVY
FLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPEL DSFKEELDKYFE
KNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPAHHHHHHHHHH

C

VNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTL
DSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKI
YSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSET
KCTLKSFTVEKGIYQTSNFRVQPTESIVREPNITNLCPFGEVENATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTN
VYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLY RLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFN
CYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVYNFNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQ
TLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQ
TQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQY GSFCTQLNRALTGIAV
EQDKNTQEVFAQVKQIYKTPPIKDEGGENFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDE
MIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAY RFNGIGVTQNVLY ENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTL
VKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLATYVTQQLIRAAEIRASANLAATKMSECYLGQSKRVDFCGKGYHLMSFPQSA
PHGVVFLHVTYVPAQEKNFETTAPAICHDGKAHFPREGVEVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPELDSFKE
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPAHHHHHHHHHH

Theoretical N-glycopeptides of S protein digested using trypsin and Glu-C




Supplementary Figure S2. The spectrum of intact N-glycopeptides with the ambiguously assigned

N-glycosite (N1134).
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Supplementary Figure S3. Comparison of the spectra of the intact N-glycopeptide (N149) before (A)

and after (B) enrichment.
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Supplementary Figure S4. Comparison of the spectra of intact N-glycopeptides (N709 and N717)

after trypsin digestion (A) and Glu-C digestion (B).

A

1 R .SVASQSIIAYTMSLGAENSVAYSN[+495NSIAIPTN[+1550]F TISVTTEILPVSMTK.T 2=5,scan#=17127,scan time=71.8028
6.000e+5— , . . . ! .
E ] j O ! T T L N
i SVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTK
o R E Y i i M it A e
1 z
Z
1 3
I
5.000e+5-]
4.000e+5—
2 1 =
= J
c 1 & .
g & 8
€ 3.000e+5 & %
1 © A
k 3
<
1 =z
%
1 x £
12 | g I 5 9
2.000e+5- 7 | 2 s £ :
4@ < 4 o H
ey 4 % + i
H > @ Q = 4
1 aT; T < [T
H I =z I ‘:
] % @ ST x S <
1.000e+5- ® c | 3 33
® T 5] T T
19 o I o | % &
4 PO < F S b
4“ 3 i el 0% @2
£ J/ p T X Lo |7 o
4 @ & |5, 8 2 B 5,§ = |
0.000e+0— _ a7 wadii b ik e b [P SR B B TENTTITN N N IRTR AT R i i '
- T T T T T T T T T T T T T
5b0 1doo 1300
| E.NSVAYSN[+1346]NSIAIPTN[+730]F TISVTTE.| 2=3, scan#=15645 scan time=68.1178
2.500e+5-| ‘ .
: T L ek
B NSVAYSNNSIAIPTNFTISVITE
o Sapd, deddaa 3 f
J 2 ] ] ] i
4
%
4 1]
I
2.000e+5-]
215000+ O
@ =
@ 1 &
@ I
g 1l =
= (8]
1.0000+5— 8
S S se
1 @ & < @
12 | = % &
5[ % 3 5 .
4z QT - < o
H I I
H < % ] =
1| % g (4 g
5.000e+4— 2 g % Z x < g
1 ‘ & te: &
< o o o 8 o o
4 Q = o O ag 9 ] <
ol 2 B_|eo S| g 5% X §
g > = Tl % £ - o T =T e 3 g -
! w L2 . 0 3
] fw i Sk R T A (s |7 B
0.0008+0—) A G i S i e ke bbb bl . :
. : : : ' : ; : " ' : :
sho miz 1doo 1300




Supplementary Figure S5. Comparison of the spectra of intact N-glycopeptides (N709 and N717) (A)

and deglycopeptides (B).
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Supplementary Figure S6. Comparison of the N-glycosites on the SARS-CoV-2 and SARS-CoV

spike proteins.

SARS-CoV-2 spike protein RBD
N17 N61 N74 N122N149 N165 N234 N282 N331 N343 NB03 N616 NB657
RBD
N28 NB5 N73 N109N118N119 N158 N227 N269 N318 N330 N357 N589 N602

51/82 SARS-CoV-2 spike protein

N709 N717 N801 N1074 N1098  N1134 N1158 N1173 N1184

S§1/82

N691 N699 N783 N1056 N1080  N1116 N1140 N1155 N1176



Supplementary Figure S7. Representative and high-quality spectra of intact N-glycopeptides and
deglycosylated peptides.
Spectra of intact N-glycopeptides from recombinant SARS-CoV-2 spike proteins

expressed in insect cells
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Supplementary Figure S8. Quantitative analysis of site-specific N-glycosylation of S protein

expressed in insect cells (top 5 N-glycans).
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Supplementary Figure S9. Quantitative analysis of site-specific N-glycosylation of S protein

expressed in human cells (top 5 N-glycans).
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Supplementary Figure S10. Microheterogeneity and macroheterogeneity of the N-linked

glycopeptides of the S protein.
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Supplementary Figure S11. SDS-PAGE analysis of RBDs expressed in insect and human cells.
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