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EESMTRBEREREIOFICIILA-2(SARS-CoV-2) ® mRNA DIFUHFRUEBRMRE. D9 F R
CBVTHEBAOMERLEEEZX S, MRNA DIOFUEEBICKYFESNIFAREAOHMNRGE, HERIOFVAIL
ABZEICRS T, KUERLETHRNGDIFUOSLCERINEZINAL EREAERROBRICATRTHD, EE
5. mMRNA DIFVICKWFEEhZEZEIO7 ) (Ig)GC DOEHEEHICEIZIEEERDD-HIC, BNT162b2
( Pfizer/BioNTech ) DU F > 2B LILARTTATHS, total IgG £ &£, 28O EBDANRICNTDVIOFUF
B |IgG #HRE- BRL, LOFN42O07LAICTHENL I, total IgG Z X /= 3 %& IgG B D LLE T Tk, 30 ng
EVSHERBNSTEECEBNEVEBIZ2HEBSEHTO77AIILOEVNF BHEE L, I 196 BLLTH—%
Z7O774) %KL % anti-RBD IgG &, total IgG [CEEXTT7 A—ANEIL, T7IBARBLTIEE, BHREBED
BHTISBEE L, HERIOBEEBEOTLPRBEHBICREIZILIF XA 2O0F7L A&, SHBODIFE
EREDBEEXITVIVR—EHEOBEZABREICHENIIBICETABFECED LHEFELS,

Abstract

The outstanding clinical efficacy of mRNA vaccines to the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) has shown
a new direction in vaccine design and development. Accumulation of knowledge on neutralizing antibodies induced by the mRNA
vaccines is necessary to ensure the future development of effective and safe mRNA vaccines, not limited to Coronavirus Disease 2019
(COVID-19). Here we performed lectin microarray analysis of vaccine-induced immunoglobulin (Ig) G along with total IgG derived
from volunteers who were vaccinated with BNT162b2 (Pfizer/BioNTech) mRNA COVID-19 vaccine. Two types of vaccine-induced IgG
to the spike and the receptor binding region (RBD) protein of the SARS-CoV-2 were isolated for comparative analysis with total IgG,
revealing that distinct differences in glycan profiles that exceeded the differences among individuals, even from an extremely low amount
of Ig such as 30 ng of Ig. In particular, the anti-RBD IgG, which demonstrated a uniform glycosylation pattern as the IgG group, showed
an increase in fucose and a decrease in sialic acid compared to the total IgG, indicating similar glycan changes as previously reported.
The lectin microarray, which can sensitively detect alternations and characteristics in glycan structures, might be used for large-scale
analysis to assess the relationship between vaccine side effects and effector activity in the future.
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FEOOFT VA ABRE (COVID-19 ) [ZXF % mRNA

DUF k. COVID-19 DORBEIH S K BRI &I K
E<EMIBELEEIC, SERODIVFUHARICKELRT
BEMERLE, D9FVICKYELEEThBEEI/OT Y
V(lg)G &, TOFNREELENF BICRROFOLICED
N, BECETORENIrETZIIT7IIVXR—FEHE. BERHY
ICBOTRYITHBICERFRE SFETELRV (1), IgG D
crystallizable fragment ( Fc) fEHFICIE. BE<HETFEhE N
RETINESE (N BB ) SHBur by . TOEHBIER
I[cC NDREMRITIVR—EHIIEEITDENHSH
THY ., FEERICBVTEBEEBEORR I L EER
EBO2TVWD (2). —H., KATHESNTD IgG ICD2VT
t, BESHOZLEECREMERECRR, EEIASE
CBVWTEETHD EMEETNTHY (3-5). COVID-19
ICBVTE, MROETICH IoC BENFTAFIV I
EHITDENREENTVD (6), DUVFTHEESE
NAMEOEHEEMBHICARND LR, &YHRHTE
2RDVIVFUOHARIIRESEBRIDETTELS, REEE
BEROIBFICEBRBBHREBDIESDS,

IeG ZRUDERNVEOREEBERTE. —MEOICHE
HOUWHLZXBEETIREIVOIRNITI S 71 —EE
o, ThSDHEAZEDLEEVW D EBIL AR TITON
BT—ANZWVWA-6) —FH. LOVFOEHFBEABFEMZ
FALE#HZYYWEIT CEB<BWNIZLIFOIA400
LA (LMA) &, BHEHEBEOEBEZSBEELSHEE
ICHEHITRHEMELTELSRFAENTSHY ., SARS-CoV-2
DANA VRNV EBHOBRICEVTEEHDT )L —
TICRWHEENTVS (7,8), TELTHLIEF. LMA %
FMALEDOFOFERR GO ARERTEZRERX, £
l& Pfizer/BioNTech #£® BNT162b2 DO F > % 2 @ WVL 3
EEELLER—REZRORS VT4 T7EaNREL EPMEER
BICKY, FENRYUTHZH, TLEBEAZOEHED
BEAN LMA TRAShIDFHENERBRET>EOTHR
%?%O

MR EHE
COVID-19 7V F 2 #EEE O mRER O %fE
SARS-CoV-2 ICX9d% mRNA 9 F > ( Pfizer/BioNTech,

BNT162b2 ) #EEE AN SOEMIE, ZAAFBENT., ~LO
Hacettepe XEFRROMEBHRGICAYERL L (Z7O>T
U NES GO 21/1428, EFBES : 16969557-2266 ) o A7)
OF 2 2BEULLKE3IEEELERZ O TATHAS, 18
ZHomEREEFBLLE (X 1). HABE. BTOERE
HEESETHRER EDTA) #280FEMF1—-TRICTH
RREL 2.

bR SR TpE:]

mMERR S ARE, BOSBAT 1—712T2,000xg, 157
EiEO Lk, EEZEUL, PBS ICT 10 FEICHERL L
#&, E5I12 15,000xg, 15 DREEDL Iz, EURL =EEFZ 10
FHEREABEL T, BBRORRBRICERAL -,

DU0FFEE 1gG FEEDHFR (ELISAE )
MEBRPODVIF IR TE 16 OFEEE. BLRH
XIZHELV SARS-CoV-2 @ spike S1 ( Acro Biosystems, SIN-
C52H3 ) ¥zl RBD ( Acro Biosystems, SPD-C52H3 ) )
AYEF YRR ONVEZFYTFY U ITHREREL
EBEEERRRERE (Enzyme-linked Immunosorbent
Assay : ELISA %) EICTHRLEO). XAT470 K
O—JL (NC) &UTSARS-CoV-2 DX UL AAHTT R
YEFURNRINDE (Acro Biosystems, NUN-C5227 ) &
FrYTFYIIRRELVLERTEAEZT O 2. BER
Bk, 10 EHRERZ PBS T 5 FEICHRLUTHERAL.
TRENTHEROH SARS-CoV-2 S1 Fidf ( The Native Antigen
Company, MAB12422-100 ) , #1 RBD #i4f ( eEnzyme, SCV2-
RBD-100m ) E i (&#1 SARS- CoV-2 XU L AHTS Rk
( Biosystems, NUN-S41-100 ug ) Z AZ > & — RIZEBF D
IgG BEZR® Iz,

Total IgG $ & T COVID-19 DU F > FEH 1gG N HBEHR
Total IgG B RV TV FUFEH G F. R 1 ICRTEY =
BRETHERLU ., 102 Protein G 27 7 O—AIZ & V) total
IgG ZEIYRL, RICEFF > SARS-CoV-2 HiIR (S1 &
zi& RBD UIAVEFVREUNVE) Z#fEEEE LA
LZ7RNTPEDUHEE—XZAVT, total IgG A S EWH
hEBRLE, BRNREORONVBESLUTHEEZRR
L. Cy3 ZRBIC—EEZLMA [CH#HL 1,
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Cy3H RATH
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BIgGGD L 2 F 24 7 ATF7 L 1 iR

SARS-CoV-2 RBDIZH T 3
IgGD5TBE - FBE

anti-RBD IgG

SARS-CoV-2 S1i239 %

L%

1Tl 10.TJAT
1LPHAL 20 HHL 20.UDAT 38.0BA

0. PWM

9.6Nal BT O 87 v

@ N-Acetylneuraminic acid Gk O B0 8 6o 9580

O Galactose QUER 10 B RCAE B RLCD § i) 0 Gl
L W N-Acetylglucosamine sa0l O wrEal) @er O @2eNa 0 G
@ Mannose 6AAL B5.0SA0 24 TJA S WEAT @2 MAH
A Fucose ZMAL ) G6.GSLID 2L O 84 ACAL B.WeA
8.SNA 17. NPA 26 ABA 35 MPL a4 GSL-LAs

9.55A 18 ConA' 27.1EL 86.HPA (| 5. GSL-IB4

K 1: COVID-19 DV F U FEH 1oGC DBEREERDORN

= total IgG DR EHBFR (VERITAS), DB65601)%Z 10 uL (100 pg)tlx T, 1,400

Poly-Prep® Chromatography Columns ( /N1 7+ Z Y K-
FRIN)—AHRK et ) (AT, AZL)A Protein
G Sepharose 4 Fast Flow ( Cytiva) (AT, €7 70—
A)1 mL HEZEFREL, H%/NY 77— (20 mM sodium
phosphate, pH 7.0 ) TE#E{LZET2> 7. 7 10 EHFR
ABZE 64 mL ZO0—RLE®R, 5 W LHEHORER/NY
77 —THREREZITV. BH/NY 77— (0.1 M glycine-
HCL,pH2.7) SmLZMABHL Iz, BHEDEHM/NY 7
7— (1M Tris- HCI, pH 9.0 ) Z 0.5 mL ZF&#IZANLTF
1-TICED, B CHMEE L, BOShLBHRG.
Micro BCA™ Protein Assay Kit ( H—E7 1 v > v —H (T
OTAT7 14V IORKREe ) ICTERNVEEZREL. N
AT 20 ng %% SDS-PAGE ([ZT)EL, BEBICTH
EZzHEZEL., % total IgG P EIE L 12,

HMBERASAE—XICLDDIUFUBER 156 DER
SARS-CoV-2 S1 #JR ( Acro Biosystems, SIN-C52H3 ) & &
' SARS-CoV-2 RBD #1/& ( Acro Biosystems, SPD-C52H3 )
% 100 pg Z. Biotin Labeling Kit - NH2 ¥ v ~ ( #kX &t
B{ILEMRRT ) ORMBASICL A >TEFF U ERL,
REBRAOT7 741274 —HFREL TEMBL 2, total
IgG 28 77 uL &2, ERLEEFFMRE 2 pg £
(. Final 1 % Triton X-100 OFHETICT, Y—FEIFH—
(IYRYRILT7#HREHE ) T, 1,400 rpm, 4°CICT—H
EFIUU LR, EREFI-TIC, BEEEHXD Dynabeads
MyOne Streptavidin T1 ( BAF, SA E—X') (Thermo Fisher

rpm, 4°CICT 307 EI+> 2T L7, TBSTx (1% Triton
X-100 in TBS ) (2T 3 EIME%EK, BHENY 77— (01 M
Glycine-HCI, pH 2.7 ) %& 20 uL H0:Z T 1,400 rppm, 4°CIZT 10
SEIFI I U, EEEERLT 2L OFF/NY 77
— (1M Tris-HCL,pH 9.0 ) &BFML., BHEMEL =,

Total IgG LT TV F U FEE 1gG O LMA f##T
B—REICO2Z2BYORETRRLULEDVFOFER]
gG. BRVMMAD total IgG DEFT 3 BEIC DV T LMA 4T
BIT2 oo PMBRBAORICKY, T FII0EWV3
LoF> (LEL, STL, UDA) DWW THEMTIH T A
FT—BLIOFUITFILER/ABDEEL T, 30 ngwell &
HzERL 1=,

s FRIgGENDRBH IV LMA BIE

IgG (& Cy3 ZBREL LT LMA BT LI, DOFUH
BA oG OBRYMICEEND Tris FERBRISZEETS
o, FORAZBHAS A (XILI#RNEHE ) ZFEALT
PBS [C/NN\Y 77 —B#aL, COBAN g6 BREEB &
CHEZRFETHEIRL L, BCA EE (total IgG) £k
REEODIVFUFER 156KV REE SN 100 ng HY
(total E7=1F anti-S1 IgG ) . 70 ng #82 ( anti-RBD IgG ) @
&8 1gG % PBS T 18 uL IZFHE L. 10 pg Cy3-SE ( Cytiva,
PA23001 ) /PBS &/ 2 uL T, BEXT 25°CICT 1 BrEER
Lo | gGENLREEUTORKR, BHYEEZFEA
L #=o Probing Solution ( %kX&ETZ 4T T 275 ) 80pL
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EMA, BXTTER 30 PR ERBETEE (£BE Cy3-
SE DOFEMAL ) o LecChip (KR TZAIFTIV2H)
EProbing solutionT3EE%EE. Cy3E
FUTBHR | g G 30 ng HHZ Probing Solution T 100 pL
ICHRAEL, 7754 L, BREBIZLBDREEN 30 ng AT
(OF

&iE 100 uL =ZEZET 74Uk, 200C¢, —BERIE
#%. GlycoStation Reader ( KRR ITZA4ATIZH ) ICT
BEAFY UL,

= T— RN

BohlEXEBEEZZEAOHEMY 7 b ( GlycoStation
ToolsPro ) ICTEMEILL, NV OTZIO REELEIVE
Net Intensity ZFEMICEAL L, ELFZAFTIVILID
ZEFRESH, BB (10)ICRHRVEXARHEOELEDTF—Z
( 998 msec, 6,988 msec ) Z#HE L. Net Intensity 1,000 B £
EU0FINEMERE L TRz, TEEHEHO/INT >
AeHBIRBRE. LOFUTFILFEEHETHRELL -
Average normalized intensity ZEAL . TOBOL UV F>
SUFILFEHEER, STFILBRNFFRENE3 LITFY
(LEL, STL, UDA ) ZBW\E4a2 L I9F> OEZAV I,
758 Average normalized intensity l&., T FILAEL KD
S 2 Bk (BHEEBBLUBHR G EODBA SR
) 2R 17TREZR[/REL I, ROERDERICSEVT

Y INES | R | R 5 FEY I I
=3 No

&, T FIFELS, BHERUTERD2RENF ZHZES
HBLIFURRRASBRAL 2. BEEMICEK, 3 B 1gG
D55 2 BELET, 17 BEFHED 1,500 REEZD 13
L 2F> (LTL. UEA I, MAL I, GSL-II. EEL, PWM,
PNA. MPA, VVA, DBA, PTL I, GSL I A4, GSL I B4
) ZBRAL oo ERDBEMNIE., HETHETY 7 N IMP ( SAS
Institute Japan kX &4 ) ZAVWTIT 12,

"R

AR THETL 7= COVID-19 DI F U EEERD 18 BiED
& T COVID-19 e RMEE 1 REAEDKMAEIEIR, ELISA &
ICTHEL ZmREBR PO anti-S1, anti-RBD, &S & anti-
Nucleocapsid IgG BE. BRVPT 71271 —RHRIZK
W EURE N i anti-S1 S KT anti-RBD IgG BEZ XK 1 ICRL
foo ELISA ICTHEET hizmAEFEBF O anti-S1. anti-RBD
IgG BERBEVICIEWVEN BSOS RET 74714 —
BHR%. REEILCKIYAERE SN anti-S1,  anti-RBD IgG
ElF. ELISA AIEIC K2 MAERBFO IgG BE LB
BLTHY, BRIEZELUTBREFTHA A CEfHERIE A
fzo anti-RBD IgG M EIYRE I anti-S1 [gG & V) & 2AEMICD
BOWERTH >z, ELISA BAIEICTHRERAUATELE S
1 Bk (#3) IC2VTR, BHR G DRFBICHEVTER
HRAUTTH 2 1=,

anti-S1 anti-RBD anti-N anti-S1 anti—-RBD

2 doses  40-50 Male 3.45 4.22 4.01 110 88

82 3 doses  40-50 Male No 32.16 43.73 0.02 1,980 440
#3% 3 doses 70 Male No 0.25 0.29 0.11 22 11
45k 2 doses 70 Male No 2.49 2.38 0.12 110 110
#5 3 doses 40-50 Female Yes 10.75 11.68 2138 660 330
#6 3 doses 40-50 Male No 15.60 23.76 13.24 1,100 440
87 3 doses 40-50 Male No 5.01 5.78 0.03 220 198
#8 3 doses  40-50 Male No 5.10 6.69 0.01 396 165
#9 3 doses 40-50 Male Yes 12.66 14.53 0.20 440 88
#10 3 doses 40-50 Female No 16.55 14.49 0.04 660 220
#11 3 doses 40-50 Male No 6.33 7.91 0.29 330 88
#12 3 doses 40-50 Male No 13.76 15.78 2.88 440 165
#13 3 doses  40-50 Male No 6.26 6.35 3.41 176 29
#14 3 doses 40-50 Female No 6.05 6.91 0.06 330 55
#15 3 doses  40-50 Male No 6.47 6.30 0.31 220 55
816 3 doses  40-50 Male No 6.32 6.34 0.14 220 88
#17 3 doses 40-50 Female No 15.43 12.58 0.37 396 110
#18 3 doses 40-50 Male No 10.97 9.48 0.15 396 110
#19-NC No No 1572 4.61 1.76 0 11

k. DOFUERBERBN RS

PEA—BRETHDIELZEZTRT,

R1:BEBHROLVCMmMHP | gGEE (ELISARIEE ), BRI gGE
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BRUEDIVFUFER G ICDOVWT LMA 21721k, K
S1 2 19 #4E® total, anti-S1 & &K T anti-RBD IgG ® Net
Intensity (NY VTSV RZZLFIVEEZOHEKXEE
) &1L Iz, £z, AHRTHEAL L LMA ICEEHEh
TV 45 LOFUONREBI>BEBEORRAIZRS1(IC
TU o 19 BREERD IgG [CDWVWT, total, anti-S1 S KV
anti-RBD IgG Z¥ X3 &, BREBTE oG ERATEREET
O77A4)NICEVHAROS IS, BBl TRERKRES &
UlgG BZBUT—ENERANHY) ., O-EESENEHE (0 &
WEH)RBLIF OO T FIILEHRUTEBE T N BUFEH

FADSYy—THBdc&, N BEEHICEALTE, I770—
AOTLER, ZOMYE2, X/ —AZREBITBLY
FoIOTOFINIBREEIDBE, 1gG OFEHBHICETS
BEER(11,12)& — T2 ERAN RO SN, £ anti-S1 IgG
2T FILEEN2EMICIK<, total IgG X° anti-RBD IgG
EERTHEEEBHEN DBV LN FRE AL, BERE
THH#19 &, DUFUFER 1gG BIREODED 2 43
IV TIF, anti-S1 & anti-RBD IgG D T FILA B S nix
W, ELKRBELLEDL 2 1

2-1
1.0 I T
20
’ ot
i os| /
_ 327 . _
ES o .3‘:'42 ES ld
e total IgG o 33 458 @ / S'S'
® anti-S1 o 0 3 E T 0|
= o~ e24 o~ \ R
® anti-RBD g 1369 é \ 7
i P
i 05| 7
' - N ercarzy/ |14
B i \\ dJacalpin ‘:II.T&LI
M & | WDSA -
— i 2
- - PHAE)
:
-10 5 0 5 10 -1.0 05 0 0.5 1.0
A (44.9 %) His31 (44.9 %)
2-2
PSA LCA AOL AAL SNA SSA TIA-| PHA(L)
L= 50 200 00 (= 1000 = | 1000 = 1000 ——— || 100 =
150 b | 20 * b 300 300 + 800 & 5
150 - 500 500 601 60 :;
100 o & ! 100 . ol P * 200 e * i o L * a0 i o m * L
-. 50 v:J - . uf * - ,I.L t o ke - | ? BE =
Total 1 RBD Total  S1 RBD Total 51 RBD - Total S1 RBD Total S1  RBD Total  S1 RBD Total S1  RBD Total  S1 RBD
5 ECA RCA120 PHAJE) DSA NPA ConA GNA HHL
R e iy e a0g == U s 600 100 = | 2 — Lo —r
.5\ o + * 22 i i ) o . 80 200 ;‘
% . 00 20 g - 2 = . :
- - | L B RNEY L ;
E| 2 L J 100 L S o ! » * L I -
3| o * 1o 0 : . -
ﬂ Total 51 RBD Total S1 RBD Total 51 RBD Total 1 RBD Total 51 RBD Total S1 RBD Total S1 RBD Total 51 RBD
E ACG TxLC_| BPL TIA-Il ABA Jacalin WFA ACA
S | _:" 10 P e R T = |30 = g e g
o . . 8 a . i
0 300 150 . ~ oo . 00
up | 00 e 5 - | e . * 20 z 0 5
S| w o . 200 ulw i o+ | o ol I * ol 5 i & = * ; ? 0 *
5 | i . . * S 0 6. * 10
z| 0 g L= - 0 0 0 o - 0 -
lotal 51  RBD lotal  $1  RBD lotal S1  RBD lotal 51 RBD Total $1 RBD lotal $1 RBD lotal $1  RBD Total S1 RBD
HPA SBA Calsepa MAH WGA
: e I L e *: p<0.01 (#est)
100, ——————. 250 == 00— g —
5 200 .
w0 ® i | -0 N 1
AL i ¥ Ha— . ko L
Total  S1 RBD Total s1 RBD Total S1 RBD Total  S1 RBD h Total S1 RBD

KX 2: EHDHEME KT 3 B [gG O Average normalized intensity

BEHEMONT O AZHBTSH2HIC Average normalized
intensity ( 42 LOFFIEETHREILIZME ) T, Bk
. IgG BEEOBEHE7O7 7 4IILICASHOEmA R
A5hBD, ERTHENZET2LL(K2-1). TOH
&R, total IgG & anti-S1, anti-RBD IgG FEThEFhihy
LETIL—TCnEEhiz, 2hsn 1gG ZRHHBOW
TVWRREEHB®ELE L T, anti-RBD 1gG O 71— R1E4

( AOL, AAL, PSA ). XKifi GlcNAc ##i& ( WGA, ABA)
. anti-S1 I1gG M 7 )LEE ( SNA. SSA. TJA-1) . total IgG
DFRWEHZ YU h—A (PHA(E)., DSA, RCAI120 ) &N =K
Tk, LOFURIC 3 B IgG OFYERLETDE, C
NSOLIFUTR IeC BETHEELRENRHShD L
HFERehiz (K2-2),
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RIZ, REBTENICENF RShDBEY. REWNICR
ShEBEICHREN ZVWDL, BRILEBEOLOIFITFI
Z, FICHRBI>BEHEBERCEELEDTLLEEDZR
3ICRLIEZ, ChZERBD &, total IgG & anti-RBD IgG &£

TWVBA, anti-S1 1gG FREBOZEBHFIKEL, FTES
TFILBTFILDOEEN 10~50%RBEERESEHLTVL
BENHRAENT, —ATITIBICEXZE, 70—
ARTIRNYIVOEGREBHNZEL TWSD & EHEA

BRABMTRENLEY 17 REOBHEARN LB > hi,
NeuAc LacNAc M GlcNAc
SSA, SNA, TJA-I PHAE, ECA, RCA120, DSA ABA, WGA
Oligo mannose High mannose Other N-glycans
NPA, GNA, HHL, TxLC | ConA, Calsepa PHAL, ACG
O-glycans B Fucose M Other Gal, GalNAc
Jacalin, ACA, MAH PSA, LCA, AOL, AAL BPL, TJA-Il, WFA, HPA, SBA
Total IgG anti-S1 anti-RBD
#1_Total 1gG S ——
#2_Total 15G
#1_Total 1gG
#5_Total 1gG
#6_Total 1gG
#7 _Total 1gG
48 _Total I1gG
#9_Total 1gG
#10_Total IgG
#11_Total IgG
#12_Total 1gG
#13 _Total IgG
#14_Total 1g2G
#15_Total 156 n——— — —
#16_Total IgG
#17_Total 1gG
#18 _Total IgG
0% 20%  40%  60%  80%  100% 0% 20%  40%  60%  80%  100% 0% 20%  40%  60%  80%  100%
B 3: 14K 8I O B U E R
E5 DVTREELSHERIVETH D,

COVID-19 DIFICHT D 1gG DFEHEMEMNIE. mRNA D
IFUOFHAURFCBVTEARBEREZEZ T
%, RelF. ZREEFNRICL-EEBTE2EEL, DR
BILEHITDHEEHITHEDIC, HERIOKREES
BL9% LMA Z2FIALERRETFILZTFYALE. B
HENEDOFUFER oG &, HIFEY 30ng EVSH
EFBTE, RFEDTIBREHPIAT7 7 I—ABMHZEREL
HETIRLBEHBHAREE N,

AMRETE. 2 BEOREZAVLEZBYOFETIIFY
FER oG ZREL., total IgG EEDE TREEMBT LT
e, 3 IgG BTHENZEVSIERE N, BICER
DM ORI, total IgG & anti-RBD IgG & 17 RO 4
BABHTEVCEEZRLTWVS, AT, anti-RBD IgG
OFEHEF. total 1gG [CHNT7I—AEMHAEML, #AD N
HEHORBBEN DTIBELLBEAZIR—ALS
GlcNAc BEICZELLTWA N RBE N, COVID-19
DUOFUFEHE oG OREFEBEICOVTEF, BESWIC
LBMMICEVTE, total IgG IZEEX anti-RBD 1gG O 7
J—AHFEMTDEXR, mRNA DUOF U EEED spike-
specific [gG T7 A—ANEMUL TILBA BRI TR &F
ARETNTHY, SEO LMA BFTRREZEOELH R
ASNEEEZSND (13,14), 7A—ARITIRELE
CHBEDZWNAM I MNEHICEAL TR, ABEZFERT
%L UF> (PHAE, Calsepa) [CRFAL BE R
BRIz LOFUOREEBBEIAEORERBICENT
E<BLEVSRHEHEZETDI L., HOBEEEDE TR
TLVAHOEMEZEZSND O, NM 2O NBEOEHIC

anti-S1 IgG & anti-RBD IgG I, HWIRAENBREBLETT
EES5EDIVFUOFEBR | gGEeEASN BN, anti-S1
IgG . BkzBU TREEHEN DB, 20O
774)L%E antiRBD IgG &R 2 TWERIFKZEKR
We RBDRSHENVEO—HDOSH, 2 BOBH 16 &
EWV G BN BSNBDEFEENLA. COVID-19 anti-S &
anti-RBD FHIHAFE RS ICIEN—THFELZD L VS HE
EHY), SEEDPULERD 1gGC H#NERE - TEEER
ETER, FEHTRATELTRED IgG HFESIhE
AEEMEEZ SN D (15),

BETO77AMIILEEORTREXD Y—TlEEVAH, OH
BEHOFEE RBE N, 1gG Fc fEEIICH (T2 FEHISHIE
NETHZENHSNTWVWSDD, FabfmEEIiCc2WTIE
BHICLY ORBEHENME D EFAShTHY, C
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No. Lectin (origin) Reported glycan selectivity

1 LTL (Lotus tetragonolobus) Fucal-3(GalB1-4)GlcNAc (Lewis x), Fucal-2GalB1-4GlcNAc
(H-type 2)

2 PSA (Pisum sativum) Fucal-6GlcNAc (Core Fuc), a-Man

3 LCA (Lens culinaris) Fucal-6GlcNAc (Core Fuc), a-Man

4 UEA-I (Ulex europaeus) Fucal-2GalB1-4GlcNAc (H-type 2)

5 AOL (Aspergillus oryzae) Fucal-6GlcNAc (Core Fuc), Fucal-2GalB1-4GlcNAc (H-type 2)

6 AAL (Aleuria aurantia) Fucal-3(GalB1-4) GlcNAc (Lewis x), Fucal-6GlcNAc (Core Fuc)

7 MAL I (Maackia amurensis) Sian2-3Galf1-4GlcNAc

8 SNA (Sambucus nigra) Sian2-6Gal/GalNAc

9 SSA (Sambucus sieboldiana) Siaa2-6Gal/GalNAc

10 TJA-I (Trichosanthes japonica) Siaa2-6Gal/GalNAc, HSO3(-) -6GalB1-4GlcNAc

11 PHAL (Phaseolus vulgaris) tri/tetra-antennary complex-type N-glycan

12 ECA (Erythrina cristagalli) GalB1-4GlcNAc (up with increasing the number of terminal Gal), no
affinity for fully sialylated N-type, fully agalactosylated N-type

13 RCA120 (Ricinus communis) GalPB1-4GlcNAc (up with increasing the number of terminal Gal),
GalPB1-3Gal (weak), no affinity for agalactosylated N-type

14 PHAE (Phaseolus vulgaris) bi-antennary complex-type N-glycan with outer Gal and bisecting
GlcNAc, no affinity for fully sialylated N-type

15 DSA (Datura stramonium) (GlcNAcp1-4)n (Chitin), tri/tetra-antennary N-glycan, Gal f1-
4GIcNAc

16 GSL-II (Griffonia simplicifolia) agalactosylated tri/tetra antennary glycans, GlcNAc, no affinity for
fully galactosylated or sialylated N-type

17 NPA (Narcissus pseudonarcissus) High-Mannose including Mana1-6Man

18 ConA (Canavalia ensiformis) High-Mannose including Mana1-6(Manal-3) Man

19 GNA (Galanthus nivalis) High-Mannose including Mana1-3Man

20 HHL (Hippeastrum hybrid) High-Mannose including Mana1-3Man or Mano1-6Man

21 ACG (mushroom, Agrocybe cylindracea) GalB1-3Gal, Siac2-3GalpB1-4GlcNAc

22 TxLCI (Tulipa gesneriana) Manal-3(Manal-6)Man, bi/tri-antennary complex-type N-glycan,
GalNAc

23 BPL (Bauhinia purpurea) GalB1-3GalNAc (up with Lewis x, down with Core Fuc), GalNAc

24 TJA-II (Tanthes japonica) Fucal-2Galp1-> or GaINAcB1-> groups at their non-reducing
terminals

25 EEL (Euonymus europacus) Galal-3GalB1-4GlcNAc, Fucal-2GalB1-3GlcNAc (H antigen)

26 ABA (fungus, Agaricus bisporus) GalB1-3GalNAc, GlcNAc

27 LEL (tomato, Lycopersicon esculentum) (GlcNAcp1-4)n (Chitin), (GalB1-4GlcNAc)n (polylactosamine)

28 STL (potato, Solanum tuberosum) (GlcNAcp1-4)n (Chitin) oligosaccharide containing GIcNAc and
MurNAc

29 UDA (Urtica dioica) GIcNAcB1-4GlecNAc (Chitin), High-Mannose (3 to High, up with
increasing the number of Man)

30 PWM (pokeweed, Phytolacca Americana) (GleNAcP1-4)n (Chitin)

31 Jacalin (Artocarpus integrifolia) GlcNAcB1-3GalNAc (Core3), Siaa2-3Galp1-3GalNAc (sialyl T),
GalPB1-3GalNAc (T-antigen), a-GalNAc (Tn-antigen)

32 PNA (peanut, Arachis hypogaea) GalB1-3GalNAc

33 WFA (Wisteria floribunda) GalNAcB1-4GlcNAc (LacdiNAc), GalB1-3(-6)GalNAc
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34 ACA (Amaranthus caudatus) GalPB1 3GalNAc (T antigen), Siaa2 3Gal3Galf1 3GalNAc (sialyl T)

35 MPA (Maclura pomifera) a GalNAc (Tn antigen), Gal GalB1 3GalNAc (T antigen)

36 HPA (snail, Helix pomatia) a-GalNAc

37 VVA (Vicia villosa) GalNAcB1-4Gal, GaINAcB1-3Gal, a-GalNAc

38 DBA (Dolichos biflorus) Blood group A, GalNAcal-3GalNAc, GaINAcB1-4(Siao2-3) Galp1-
4Glc (GM2)

39 SBA (soybean, Dolichos biflorus) a- or B-linked GalNAc, Galal-4Gal-Glc

40 Calsepa (Calystegia sepium) Galactosylated bianntenary N-type with bisecting GlcNAc (galacto >
agalacto, down with Core Fuc), High-Mannose (Man2—6)

41 PTL-I (Psophocarpus tetragonolobus) a-GalNAc, Galal-3(Fucal-2) Gal (B-antigen)

42 MAH (Maackia amurensis) Siaa2-3GalB1-3(Siac2-6) GalNAc (disialyl-T)

43 WGA (wheat germ, Triticum aestivum) (GlcNAcp1-4)n (Chitin), Hybrid type N-glycan, Sia

44 GSL-I A4 (Griffonia simplicifolia) a-GalNAc

45 GSL-I B4 (Griffonia simplicifolia) a-Gal

Table S1: Reported Glycan Selectivity of the 45 Lectins Used in This Study
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