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BRI SHERELRER

BFR TRAA 4 & ALEH HEXT

(PGACI A R BE , DIRBRAL #3002, V9% 710069)

WE  5WRIEFE (coronavirus) N—EHA MMM . AR IESE RNARGEE, wELfiFlshPsk &% . HEre A 7 Mok
SREE AT A PRIEERE , HoA LUF eIk B (Severe acute respiratory syndrome coronavirus-2, SARS-CoV-2) “mftF, w1
SR EIFN R GRS, FEGEEREULA T, DR BRI T AR 2 el U™ H G o VRN M AR (A B UL
B, HAEPUNE £ kit . SRR RS SR AR S PR AR . ASCLL SARS-Cov-2 03, MEHE
N-5 O-BHALIF 5 e e RN B I R 26 1 (spike protein) . ARZE [T (membrane protein) 25 FHCHIER A, il &Rtk R
TR EERH OB AR A A . BERESS R . BRI RE SRR AR, LIS b R TR C A2 B L iRdT S

Aﬁa‘%ﬁ% o

KW ELARAEE, BT, RERLB T, RIRER, EEH

HESES Q7

TR EE (coronaviruses, CoVs) X AZtt<s
R, TENFLS A E Rl S 2 R
g o R R IR T I B EE H (Nidovirales)
R EERE (Coronaviridae) , 7&— 28 FAT $E 5
g5k FRRIESERY RNA R, HOBRRK, 6
SEEDE . EARZY M 80~120 nm, PIHAEHET T 2
H % 5 SR M4 o sebbRoe 25 B R 241y 27~
32 kb, J& HETC AR H AR KM RNAFEE ', AR
GRS L e i A WL C UM PR /N
T NAN)E, Bla-. B-. y-F18-CoV g ¥/, Hrp
& /N FE RN B R ) HCoV-229E  (Human
coronavirus-229E) . HCoV-NL63
coronavirus-Netherlands 63) . HCoV-OC43 (Human
43) F1 HCoV-HKUI
(Human coronavirus-Hong Kong University 1) 3 Jg&
T a-CoVIJE; B-CoVIEMbIMZ, wit—1LXklsr N
S B T E SR SRS AR IR B, BUPR
Ak M 5 7 (Severe acute respiratory syndrome
coronavirus, SARS-CoV) FIH AW Z5 A AF stk
5 7  (Middle East respiratory syndrome
coronavirus, MERS-CoV) I 534 BRER E B AU i
MRS 35 il % (coronavirus disease 2019, COVID-
19) 1Y Hr 85 R 8 (Severe acute respiratory

(Human

coronavirus-organculture
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syndrome coronavirus-2, SARS-CoV-2) K JH T
B-CoV J& > s v-558-CoV B & £ L& 2 NG
F R EE, WO G S A R EE (Infectious
bronchitis virus, 1BV) . 8O RIGEE (Thrush
coronavirus HKU12) & & 5 R %5 755 (Bulbul
coronavirus HKUI11) % " bR 55 56 K 21 g 5
ZFEERE N, AERIZEE T (spike protein, S#E
). BE&E 1 (membrane protein, M) . B
5e4E 1 (nucleocapsid protein, N £ 1) 4 &
1 (envelope protein, EZ#E 1) 4, 4 B-CoVJE
A DA FE I %E E R B (haemaglutinin-esterase,
HE) M. A& Al g i 16 F AE 45 1) & H
(nonstructural proteins, nsp) . 4l SARS-CoV-2 H
nspl~nspl6, {HRIET v-5¥ 5-CoV J& B4 bRk 5
T 15Fhnsp, Binsp2~nspl6 12,

WAL (glycosylation) J&H % UL A= W) K
T, A N E I . O-FE A& 1
FUBERR B 4E o BB e AR 2 52

* BRVEE AR HE S (20210Q-446, 2021IM-319), FFEM 5
BlEH4 (2020M673628XB) PG At 2 AU e bR 5 il 46 191 B
NS (NWU002) WA .
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MRS, I E AT E . sk AERL . AR
Jaor ek E . ARG RS RN
S AE A R R AT, BB A
TIUNTE B A S AR T kit . T
S E A S S R R AW R = G U L A & L
HEIMEM 2

SRR I3 TAT RN O S 2 R AL A T e
AR B i 4 SR M A DR T A AR
DL . WERESTHE 5 AL~ 2 D RE B A W)= 5T
PORZE, A B TR IS W . IR I
TR AT AR,

1 BRFESSEBREELIE

TR RN = RIK S A R IAIEH, H
SIERRET AN 1 150 21 1 450 A%, JFFIALEE
J (B RO R] 22 S A, (H Bl R S IR S T AR
(clove) —HAEZ5HEAITA BUARIE 2, SHE I S1
A S2 F e £ A > ST AU N Ui 45 F
(N-terminal domain, NTD) #I5Z {4 &5 & 45 ¥4 5§
(receptor binding domain, RBD) %5, H.Ijfg 4%
A EAIMIZ f& >, #£ SARS-CoV I SARS-CoV-2
e, RBD 454G AR I3 Sk R 4
fiff 2 (angiotensin converting enzyme 2, ACE2) #%
W ARTE B — M RIS S P
GAE T B985 (Mouse hepatitis virus, MHV)
5 U BT AH G20 B RE FfF 22+ 1 (mouse carcino
embryonic antigen-related cell adhesion molecule 1,
mCEACAMIa) ** il MERS-CoV 5 T 4 jitd 2 i it
JFLCD26 (DPP4) "' 452 i), S23FHEw & o #2iE
50, S PIBC L IRE A I 55 DCRN C i i A B
G YL Y S P PE EAN MR R S| A S2
FRRER, B IR - IR A Sl G AR Ak B
RICR N BRTE 0 7S FARGE K, T 5 A AE 3
20 R0 B ) Rl S — 2B B A ) BRI . AT
Jm B JE ] S1 37 B 45 40 22 S 80K, 9 4n MHV 1
NTD HA AR 25 [ Akl 2 7 e FE R+
FEVERIT . ST R TR S 75 H i by 78 S X I
11 S2 S EEAHXFLRAF 2
1.1 SEHHN-HEEL

AP R AR S, REZEVIN-
WAy 3 o N-HERE AL 2 A 78 9 5T 99 A g 2R
Fephr, HABMATAN-X-S/T (X ARERIHER)
NRHIE, TERTA YR s BEORSE B RN TR
T PR AR 26 10 AT 6 = 1 N-WE SRR I 62 e, il 4

AR N AR A, &R
(hemagglutinin, HA) F1 fif & % @ 1 M
(neuraminidase, NA), % %A 6~12/ N Fifk
BLAE PN T8 NS Gy i B 3 75 3R T Y gp160 75 £
K31 N-HEREAG AL s el R 750 N-BEE (L 1E
MRS NS 222 FE

R S AT AW E B e A B aT i 18~39
A N-#E B AL AL S A AE 4 8, H b HCoV-
NL63 H1 2235 39 N-BHIEAL A0, X B = Rk
(1 N- B 3 A0 A7 A8 H r ik 117 4> (1) ™5
SARS-CoV-2 fll SARS-CoV 4 S 2 F1 ALy 80%,
Y8 22 N-BEEAL A7 28, {H SARS-CoV-2 [ RBD
DIl it 2k — > N-HERE AR 5 (X 12 SARS-CoV
FIN370), SBRERTH ZRYZIRES & XE > 2 (H1G
EEIE, 755 SARS-CoV-2 %5 1A 2 8 i i A It
(RaTG13) FZEIHRIE (PCoV_GX) Ay
B ST E AL, (96.2%) , {HZ B4 N-H
SALALE (N3OFIN370) B4 N =H4e45ig MR
XSS N-BEIALAL S BT ST RS 1, (H S2
(%) C oAtk 6~8 MRSF N-BEIAL AL G T A i
RS AL , W REWS M AR E MRS AT
M2, RN EE 418 Z AR EA A S8 B A
FFEBRRER, XMERBWTEES M
B (B 1) By

H T & A 20 540 N-FHEEAL A7 A, S
O3 AT A e B R 0 N-WHAE 25 4, 3k S X A
it . i B4 A DLk e RS T
HERFEMEN] . (HIX Ee S a2 & AR AL
BM67 TR TR AN AR A A DGR, PR O
BEZEMORIE T8 E RS 4 RZEWFh 0w A= Ik sE
BTN BRI, 2578 N-BEEEAL AL S 14 BRI
b5 FEREE IREE T & Siakn, 22018 MRS
Tt VAR X W B 45 ) P on T S5 08 Y e
i B S K (retrieval signal) MIfETES 512 SH
SIS ol o I o =1 NS NI S [E] N
(endoplasmic reticulum-golgi intermediate
compartment, ERGIC) & /K FAK R IFIE 1K
R, X BT s H ER iR AR Aok
SEA N L N-FERESS A TER iR rh B 8
1M Nal % > FIH] C oighr it 28 H 43 SARS i 2 S £
A A A, 3 AR D) 5 K 0 B A
B, SHE = H R R A A S R B S R
52 2R R N-HE

AR BEAN IR 2 S EEE & I S B AR DGR
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Fig. 1 The N-J phylogenetic tree and the distribution of N—glycosylation sites in spike proteins of CoVs
Bl BRESSEAMN-JHLKMEN-EENALRST
(a) FEERIEFE AT LI HANE : o (HE) . B (&), y (5E) fs (M) FHrhplEaigsiid vl LI — 2305 5 JE -
Embecovirus (BE#) . Merbecovirus (F844) . Nobecovirus (#{4) . Hibecovirus (R}K) Fl Sarbecovirus (£1.41) . (b) {R5FRIN-BHIALAT A
AR ESEE PR ERZ Hamr X2 He, (ACHE T & A RSP 6~8 i o

fitg, BRSO RE B R B 1 BRI R RN ) 2
TSR P RS 25 5 . Wang 55 ' Sl i FR1E B T
fih 7% FEL - I RS /75 B Alf 45 i 25 T3 (signature ions-
triggered electron-transfer/higher-energy collisional
dissociation (EThcD) mass spectrometry) 4 #i ,
A HE R HEK 4 il 5 %235 SARS-CoV-2, SARS-
CoV. MERS-CoV [ S & & MR 5 2% & UK
HEAS Y, E HUSFO 4 i A 3 1k Y SARS-CoV-2,
SARS-CoV 1 S i H & A K & 5 H & b
(paucimannosidic) =% % Wr 19 #§ 4% (truncated
glycans) ., Shajahan %5 " 38 13 & FER i (LC-
MS/MS) , #i Il 3¢ 35 T HEK293 4l ifd & 1) SARS-
CoV-2 i SR FIJF 4 th 17 M i i N-WEEE 45 14
AR 5 A SRR (N17, N603, N1134,
NI1158 FINI173) o 3K 46 N-WH A% A0 5 w25 T 6 pi i |
IR IR A AU 3 2R, o i H R A A i
Py e TR N 3 B SRS BN 2 ¢

WEZEMY, R T NTD FHE A9 N234 F1N282 (1)
BHEE T, I S o5 R IR 1 X 32 (R B skt
BS54 %, AH L RBD [ N331 FIN343 H L5
H 52 A RN /b i 2 24 BB, Antonopoulos F5 47
T [ AR 4 35K TS D 68 5 1) 15 5 e 1
/D WAFLME i (LacdiNAc, EJ GalNAcp (1-4)
GlcNAc) Z5HRE 4RI N-FiEE , X ] g 50K A
RBD F B4 [ %A %5 {H Tian 55 ¥ 3@ i LC-MS
X HEK293T KR 1) 'S 2K 11 N-BHEE S 72 19 47 55
A N-FEBENT A (BRN74, NI11S8 FIN1173), Hif
N17 F1 N 1134 W44 R i /7 76 MEWR PR A5 4, 11T N149
N165, N657. N709. N1134 5 N1194 7 ‘7 b2k
¥4 ; Watanabe ¢ ! iF95 ¢35 T 293F 4 it 2 SARS-
CoV-2 i SEE I, flfi] & 224 N-HELAL A 54 %
A N-BESEEAR B . X B8 5 1 16% RO BEEE & 2 /0
— AR IRIRIE, 48% MUMERE &L T Al .
M T RAR 5 10 N-WEEE 45 i S A RIK RS
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FIFHA LRI 2ES B, A S & A B A N4
FARA S B ORI — PR, AR )
BEEREZER B RIS R B S R R A R
WEEESSHY, (EARE M & TAERE . 7EtiE TS
51 180 43 F i X COVID-19 21 14 76 9% 1 v
A 3FIE TR AR =, RMAEEY PR
1) N-WEEE FORAZ O A 1T B2 X0 A HE= A4 e
RER P FESE R e R TR R T L I ER R
KU BEPE T A B A T AR R P T 55 L %o
COVID-19 i 4 ZEF v =4, A s v hobl ok
JRF 2R IR 5, PRI N-BEBE A R B A9 55 1)
A7 BH 2 5 25 B2 WAL B A W R ), s
i Xof 200 AR . B K A FE . MHC 48 252 D) B
J5 1 T 4i L 4 B
1.2 SEEHMO-HEENK

O- M FEAL I 53 — Fh# UL T8 5 85 1 L A9 Bl 3
fRietli, HAZOEm 2R, O£ & T
AR AR L, (HRREEEY . Wiy E R
ST AT AT O AL ST T, H ER SR A
N-BERALA S5 B8 Flan, A24F7E COVID-19
KIAT W% X SARS-CoV-2 1Y S 2 [ i#E4T O-BH 5L
Rz s I, AR 673S . 678T Fil 686S Mt HA &
W7, 19T, 22T, 29T, 250T 13498 fl ik f18¢
fm Y {HJE Hajahan 55 “* {3 E H ST LAY T323
18325 KT O-MiSE A i, 3 L Wi 4% 25 1 LA
Core-1 Fll Core-2 25 R 1Y O-MESE R I o X P A5
{2 FRBD, L% & A O-F Ak il fig /e 5 ACE2
ZARGE G R RAEE . PSSOk T AR 1 SR
HAFTE & 0 O-HE A&, 9] 1 Dong 45 ' 3
iF LC-MS/MS % 58 i 26 4~ O- B AL 37 55 il 33 Fil
O-FEELE . H HT O-W AL A& i %t el PR 2 v 2R
YIeETiRe AN, AREGEEE H, E O-HHEE LS
B X A5 ACE2 25/, H ] g 35 B A 75
MNZHNIERE S

O-fiEfbBMim L tBS5m EREA L,
Bagdonaite 55 '/ i 1o 2 57 (1) O-FHEE /3B £ K LA
TRETRRMMERE (S2) 5 AELE R
(HEK293T) ik SARS-CoV-2 S, &Mt
25 O-MFLARAT A5 03X LA 15 7045 R 7 RBD LI
A 22 S AN HEACHR TR, 5 A0 AN TR A8 B AR R R Y
T478 KE T O-FisAb&ii . ARERJE, Hile
AR AT EVHIN-FERAL A7 A5 . A AT BRI 28 O-
WEIAL A A R, (AT RESTE ML 2R PR 25 e 3
PIRP BT JE A7 s S 5 . Tian %5 )[Rl FEGIE

HEK293T 3 i SARS-CoV-2 (1) S & 1 H1 17 4> O-4
SARAE S A 11K AEAE N 5 1 B 3R
FRIIE ( “N+1-3" ), HArmy 47 k4R T
WERBM (T236. S659. T1076 Fl T1077) . Auf]
T AL A S AR B UE N W AR 7 5 R X 28 O-H L AL
LR &, IR IR RZ R “O-
Follow-N" 8/ 3 BEZESB 4 e 75 1) O- B L AL i

2 BRFESEMEEREELENR

M 2 FHURIE BRI 85 2 1 Ab o i FEE S0,
HA N 200~250 M2 32, 41 SARS-CoV-2 I M
FEHA 222 F &R . M A & LR A UMETE
JRERAL, 8RR . REEAEY R FEN
% (protein data bank, PDB) Hkt/b M &
FHOETEHE I FIRZERE , (R4 5 B irds th
A5 N s LA 3 s R X R A 1Y C i L N
By e MER 1 FH S5 LA 25 7 £ (1 A ERGIC,
FEE— A il AU 4 B A 2F o, Ml
RS 5456 B4, 4N HCoV-NL63 1 M 2
HIBE S EAZS 546 SR E RN E N 2T
s EAR
21 MEBHMN-EEL

H A & B 0~4 AT 1E N-HE LA 07 AP TE T4
FERREERIM B T EE KB MEAEE 11
N-BERALA7 A (E12) 5 {H8JEAY HKU15-CoV K&
PRAR AL Y HKU4-2-CoV &5 A 4, N4 Al
N20 "' v J& th 3 4> IBV B & A B4~ , N3 Al
N6 s 34 HZ LT a)®, FHIUIPEDV (Porcine
epidemic diarrhea virus) W N3, N19 F1N189 "',
HCoV-NL63 () N3, N19 FI1N188 ™, HCoV-229E
FIN5. N190 F1N207 7’5 #RJr HKU2-CoV it & A
4 A~ N- B H AL A7 5, W N6, N22. N192 Hil
N235 74,

SARS-CoV-2 i) M & [ N5 &M — [ N-Bi 361k
IR, SARS-CoV HiZ& U7 B I AL 5 )& N4,
Z IR FE 45 B IZ 0L BT R 2 R N-BE B
R, Voss 55 Il XA S HE TR 5 AR, KB
M AR [ N-BE A0 0T 5 3 9 28 6 FUR L 2 b oA
A, AR R U e TR 2 e s Ak
1M, Liang 55 7 3 o s 548 5 [ ) st A 2 B R
RI, 1BV H1N3 FIN6 MEFEAL A s ik e AR I A
Wil B 2 il 5 AR e, (xR RE 1k

=
QKE}—?QH@O
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Fig. 2 The glycosylation sites in S—protein of SARS-CoV-2
E2 SARS-CoV-2&#EAHRN-HEENL AN
(a) SEE R EIHRRAY & B = RIKE T (b) SEFIFHEEA 48 NTD (%64). RBD (Z0f%). SDI (subdomain 1, WEH&5HI1, K
f6), SD2 (L), odRJEd (e (0). SD3 (1) S EEEEHHIT, NAFIALA S H I GEIEARE; (o) SARS-CoV-2H945H 2 11 #E
N-BESARAT R B o R 00 54 (0 XA A e 2 P s & BRI B S A5 A0 I X3, R ARAE R 25 M AR X I, N-WESAR A 5 FH AT (5

=R,

22 MEBAHO-HEEL

B N-#lZEAL &, MHV AR 1938w R
B R IEH VAR ) O-FE AL &1 7. De Haan
A 8L S 2o R AR I MR R IR T ) HRL K
A, T RIBLTS ATRE R MR 1 R A O-F L
RO, ZBEEE TS N-C B 3L . R
FUBEFNME R RS 10 WS MHV o O-FE IS4 A 5 9k
N-BERALHR, 23 o 25 Uk J1 20 A RI0R T 9%

3 BRESHMEZEEHEELER
TR EE N EE F R Ry AR, E

it 55 RNA JE R 2H I st BRI IR 45 4 7 s 75 119 S e
SR SR R A A E ] o B SRS HE N
EAMR RN, NEAZR MR ER 2, i
RAE SARS-CoV-2 Y N & [ & B 5 AV AE 1) N-Hi
FEA A S (N47. N77. N192, N196 1 N269) ,
{EARH O R R Anic SL Sk S A N47 FIN269 i
PUMESEAL, 73K AL 8553 1 LA SR S A vy H R b
R N-BEEE 085 % A 255 AL LC-MS/MS
S M IR N & R AR O-WE AR B i 1) T148
T165. T166. T205. S206. T391 F1S404 *5 1k
5 5 4 B PR O B ORI 2 BB E & Y,
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SR BERURE R Y/E EYSRES TR QNS S A A=Y ibPes
£, 1140 SARS-CoV-2 ¥ E £ [ 1 N48 HI N66 s j2:
WTER N-BERARAL S . SR RNR SR, EHEE
AR A N-BEIAL B . Lo Presti 55 = i 41 X
SARS-CoV-2 1) 3A 8 H #EAT O-HEEAL /- 100 o 4
MEAEN O-BEFEAAL AT, (HRIAT IR LR

o IR T A AP EE HER I, B 5N
it SN 7 A 1 HE 25 H ZhRE AL . 7 £ 45 HCoV-
0C43 . HCoV-HKUT1 . BCoVs (Bovine
coronaviruse) FIMHV %519 B ebRyi#8J@h, HEZE
F AL AT 5 S R AE B A A ME R
(N-acetyl-9-O-acetylneuraminic acid) HHEEESZILA
R E . HE 8 K 420~440 4> 24 2L 1R
A= WAE LA 150 e IR AE 22 Rl ARG B 1 6~9 4>
N-BEREAL A5, 4940 MHV 535 89 HE % 17 N54
N89., NI104, NI153, N236., N301., N316, N358
FINALT 248 08 A8 N-WEIAL A7 A, T HE & 4= N-BE
FHE AV A M 7T 38 S E BE U0 FI AT S A B UK IR

HE Y, DI IR s Wi e
4 BRESEELHARTE

4.1 EWEEZEDH

AT AT R SR B T 7 A= R AR 1Y 43
BrfndZ b LA EEAEN . WEAEYE B
(glycobioinformatics) JH 5l IR # 4l 2 AL T 5% 32
BALE . AT T ST . BT A
T SR A B i SR R b A, B
AP | A S HTRETERRE AL, AR 0 oA 2
U LRI

B SRR B A I R 0 A 5
PRI BT T A e 1 1 A )2 2
B N-HERRA A7 A B g BE RS, DR OHG Fot ) 128
MZ, i NetOGlyc-4.0 ZELE IR S5 S5 AT FH TSRS
1) O-WEILALA ST 2, S SEARE TR B T 3E A
N TR 28 ) 4 a0 N T fig R B 3 A7 a5 1Y T
T o394 A SO TR BEME R AT 5 K

B ' SARS-CoV fISARS-CoV-2 FJENA T A EidiEUE RS (K3).
HEmE R GREEZS ) s
O-fir /5 s
B s
e E=t i e B T3 A
GRS B2 Sk
R EPL : WEhRd *
<
RARAEI Ciasels
e Oz 'l'@ L o
g PCRY" 1 3 3 il H
gy Y i E e >[]> | ar
O —=n nBdxind=
. BRATR RERES) B
S F B A
[ X 4 *
— O A
i e , -
ik T8 1 WL K Y Hii 407
SE AR CIERBEAH BIN-HE B %552 P AR

Fig. 3 The research methods in the glycosylation of Coronaviruses
B3 BRESHBELHRAE
S RIS H A B X ROz 8 . S B AR R AR (145 B AR5 B PR R A T S R Y 5 TV AEN-/ O B A A T
W, sk g = e 2 AR AT W A3 SRR AT BT X AR s B ik 287 5 | kA 3L I PCRY 3, W Hd ik 5
BEFT AN A% YL I 0 e 28 AR, B P F S )38t A% 2 BTG B AL SR RS 5 00 2 0 B MR A 11 Ml s B B AR A MR S G A
fbo BIANEESE 20008 5 R T DRl el de PR RE A, K2/ FARIC ARG BENEAR 1 S BESE R R TSR IR, B 2Ot i
T BBAR SO RES T RE 5 BRI i S AR AR I P Ay 2O R Bl e Ak T R AR RN/ O- MR £ ) DA TAS i
SEMJSEE, OISR (PR U8 PN Gase 85 [ ARGEN-BREVIIG, 6 I a0 3 /N FLAR Ao s S AT N P 18 o i s 8
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HI THEER A2t i T Xk b AR5 L
ARBRE, PDB WL 14 ¥ K o3 1 i AR S5 # oA &
SEHEBEEESS ) . A H Glycosciences i Glyprot 7£
LR TY BRSNS (R IS 280 N % 5 om 38 N 5
AT A5, DT 6 705 WA T AH DG Ty fig X 5 g
GlyCAM M %4 1Y) Glycoprotein Builder 75 £k F2 vt B
AHFE R ZEE, Jf Hit—2 508 1 O-HHEESS I,
DR e e R KA 1 B AEAAE i SARS-CoV-2 19 S HE
SRR I T 5 AR AR EAE TS
42 [RiESHE

T oA Tk BAT = RBUE AP, oo
W et bR s 2 W 2 DR B 25 1 1 B BB TR oo
FEXPIR TR T, Oy IR 2 R A R
YT SWERELS AT . BT R B O G R L
(matrix  assisted laser desorption ionization,
MALDI) FlHi, %% %5 B, B (electrospray ionization,
ESD) 25 Buif A A4 i I TR Z —.
4.2.1  FRIE T HTN-HiEEAL

B 7 PNGase F # H] T REHOME 28 F1 /8K 7Y
N-BEGE, JFEAKEE =4 0.98 u /- F i A i 5
41 Endo D/F/H =Rt N UIBE T B A0 N-TOERZ O
PI> GleNAc Z [A] (B HF 8 T, A Ik Be B34 1
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New Progress of Glycosylation in Coronaviruses’

HUI Zi-Ye, YU Han-Jie, SHU Jian, REN Xia-Meng, CHEN Wen-Tian™

(Laboratory for Functional Glycomics, College of Life Sciences, Northwest University, Xi’ an 710069, China)

Abstract The coronaviruses (CoVs), which are a family of positive-strand RNA viruses, infect the mammals
and birds. Seven CoVs are responsible for human-to-human transmission, especially the SARS-CoV-2, thereby
posing a daunting challenge to global public health security. As the most common modification in viral
glycoproteins, glycosylation plays the crucial role in host recognition, immunity avoidance, virus replication,
assembly and transmission. In this review, we summarized and discussed the latest studies about glycosylation in
coronaviridae members. Focused on the spike protein, nearly one hundred of N/O-glycosyltion sites have been
reported. The N-glycans from spike protein are dominated by the high-mannose and complex-type, while the
O-glycosylation is rather complicated. Significantly, it is known that the viral glycosylation depend on host cells,
thus the glycan pattern of the produced recombinant viral glycoproteins might be different from that of native
viral proteins, which represent a crucial determinant for vaccine design. The latest results based on bioinformatics,
biochip, mass spectrography and genetic technology facilitate the overall perspective for glycosylation
researching in CoVs. By summarizing the distribution of glycosylation sites, the structure of glycans, the
biological functions and the research technologies, this review will help promote diagnosis, treatment and vaccine

development related to coronaviruses.
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