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onance,SPR) M| & 34k Fe $5 Fey 4= FcRn 4K 849 % A= 71 % 4548 A ELISA 3%l 2 4k Fe BiAfe Clq AR 45 7F ;R A
PBMC 3% # & % Fo 304K 69 4KAR #0128 JEL A~ 5 49 40 I 3 £ 4 A (antibody-dependent cell-mediated cytotoxicity, ADCC) | #h 4k ( First
subcomponent of the C1 complex ) A~-5-44 2@ itL &1 4E A ( complement dependent cytotoxicity, CDC) ;4& B 9% & & LR P fe ik
#4R MMk Rk 4 3% 5% 4 A (antibody-dependent enhancement, ADE) zk &2, Z58 3 H# OMW3311 ¥+ Foditkfe b % 5 S1-RBD #9
FEFAHH KD(mol - L™ A5 54 1.15%x107°,1.01 x107°,1. 15 x 10 ° = 9. 45 x 10 "'*; ELISA Fo FACS £ 5] 4% 3 $t ¥ fo
FARARIT A v 25 A-TE A 101% 96% 100% % 98% 113% 108% ; ELISA #= FACS 43|43 3 Hb o Fo Jo 4R 48 57 A b o 5
ACE2 &4 FELIT /& £ 4 100% 95% 91% % 94% 101% 94% ;3 Ht F Fo FARAR 3T 5 bt o SR 5 7 69 P Fo iE M3 91% 93% .
108% ;3 £ OMW3311  Fodi fhfir i Ho o 251 55 FoyR A FeRn 3 47 7 46 K 49 % 4= /1 ;9MW3311 % ADCC 4= CDC 3% ; LALA
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Assay of Biological Activity of anti-SARS-CoV-2 Neutralizing Antibodies

YU Xiaojuan', WANG An’, CHEN Ben®, JIANG Wen’, LI Gang’, WANG Rongjuan®, ZHANG Jiao’, WANG
Wenbo' , DUAN Maoqin1 , YU Chuanfei'” , WANG Lan'* (1. NHC Key Laboratory of Research on Quality and Standardiza-
tion of Biotech Products, NMPA Key Laboratory for Quality Research and Evaluation of Biological Products,National Institutes for Food
and Drug Control, Beijing 102629, China; 2. Mabwell (Shanghai) Bioscience Co. , Lid. , Shanghai 201210, China)

ABSTRACT: OBJECTIVE To develop the methods for biological activity assay and immunological characteristics analysis of anti-
SARS-CoV-2 neutralizing antibodies. METHODS  The binding affinity of 9MW3311 Fab and S1-RBD were analyzed by biolayer
interferometry. Enzyme linked immunosorbent assay (ELSA) and fluorescence activated cell sorter (FACS) were used to evaluate the
relative binding activity to S protein and blocking activity to angiotensin converting enzyme 2( ACE2) of 9MW3311 antigenbinding frag-
ments (Fab). In vitro cytological activity of neutralizing antibody was evaluated by pseudovirus system. The binding affinities of neu-
tralizing antibody Fe with Fe receptor (Fey) and Fe receptor neonatal (FcRn) receptor were determined by surface plasmon resonance
(SPR). The binding activity of Fc and complement component 1 (Clq) receptor was determined by ELISA. The antibody-dependent
cell-mediated cytotoxicity( ADCC) and complement dependent cytotoxicity( CDC) of neutralizing antibodies were determined by periph-
eral blood mononuclear cell (PBMC) method. The antibody-dependent enhancement ( ADE) effect was evaluated using pseudovirus
system. RESULTS The affinity constants (KD) of 9MW3311 and reference to SI-RBD were 1. 15 x10™°, 1.01 x 107", 1.15 x
107 and 9. 45 x 10", respectively. ELISA and FACS showed that the binding activities of neutralizing antibodies were 101% , 96% ,
100% and 98% , 113% , 108% , respectively. ELISA and FACS showed that the blocking activities of neutralizing antibodies against
ACE2 were 100% , 95% , 91% and 94% , 101% , 94% , respectively. The neutralizing activities of the three batches of neutralizing
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antibodies against pseudovirus were 91% , 93% and 108% , respectively. The three batches of 9MW3311 and reference showed the
same affinity constants (KD) with Fey and FcRn. 9MW3311 showed no ADCC and CDC activity. 1234A/1235A (LALA) mutant of

9IMW3311 could effectively avoid ADE effect. CONCLUSION

The methods for analysis of the biological activity and immunological

characteristics of anti-SARS-CoV-2 neutralizing antibodies are preliminarily established and can be used for routine quality control and

release.

KEY WORDS: COVID-19; neutralizing antibody; biological activity; immunological characteristic

H B S R B B L ( corona virus disease 2019,
COVID-19) &/ # B e IR s 75 SARS-CoV-2 ( severe
acute respiratory syndrome coronavirus-2) 5| g [ 4>
BREE B VALK G AR Ay 4, %
A EZ2BER WL T IR, BAR
AERIBEWER IR T G5 77 42 B R REFL IR
R EE B AL B . BT 25 YR 9T B X R
BT A HUR IR IT IR T S 25697 5,
AR BB NS DO A IR S 2 VA A B, (HJF JC R AR
RS DA HEACZCE L1, P 5 5 X0
ARG RE A 25 LIS 514 A AT
Bt

SARS-CoV-2 i@ i F 1 Hl| % 5 H (spike, S) N ¥
S1 WAk F #3214k 25 4 XI5, (receptor binding domain,
RBD) 532K 1M1 & & 7k Z ¥4 {L i 2 ( angiotensin con-
verting enzyme2 , ACE2) 254, 3 A 4205 F 40, T
IR R S G 2N T2 R
PRy B IE RS DL S R ON S Y
B AU SEEAR s 75 rh R BT T S o) AL ) P i ) 4
X HUA BRI , B RIBTIA Fab s D) 6E , il
it Fab AJ2Z[X 5 S HE I ZE G, e f MMl S
521 ACE2 (Y454, M BEL LE 995 2 %0 13 32 40 L 9
S s R EEAL TR T TR R Fe i, K IE I RETT
TR Fe o 5 ARG RGNS & It
ARG 1 20 5 A S5 16 40 7 C antibody—de-
pendent cell-mediated cytotoxicity, ADCC) ,#M#& Clq
(first subcomponent of the C1 complex ) 45 4H 5 i) 2l
i1 2% V£ /F A ( complement dependent cytotoxicity ,
CDC) & [, sPANPU IR A 38 A PP 425 5 Fab
BLUIRBAHIC I ZE GG T X 32 1 ACE2 ) BHLIBT I 1
MR LA S Fe BRI REAH G HY ADCC % 14 1
CDC 7& M55,

HRIHLIA Fe BS54z JL3Z 4K (neonatal Fe re-
ceptor, FeRn) fAHEAE -5 1L rho A i 2 02 101 %
PIAISE o AT, BB  $34 588 T ( anti-
body-dependent enhancement, ADE ) L 1E B I

WO B TP R I, 7E 2R ZR 5 118 ( severe acute
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respiratory syndromes coronavirus, SARS-CoV ) FlH %
PRI 24 4F ( middle east respiratory syndrome corona-
virus, MERS-CoV ) P el bR A 75 HH R REA7 7R, 15 9T
REEREAS 5, 1 s 7 R A A, PR A 2
T PRI T (90922 B T R FIATLAA 245 ) ) T A2 I [ R
L S RE WA ADE 208 BRI fEHLR Y
Fe Brg| A LALA 5748, HIDRE Fe B 242 (i1 243 fif
58 B R R 78 O TN & IR (1.234A/1235A ) AT Il 555
ADE %7 (F 1) '

Fab domain
Spike protein binding |

FoyR binding(ADCC) | gpoctor
Clqbinding(CDC) function
FcRn binding(Half-life)

o e
LALA mutations U
B1 HADRAS TR EERE
Fig.1 Figure of anti-SARS-CoV-2 neutralizing antibodies

Fc domain <

FT U, O 1R A R AR 7 P A A
0 o PR A A LT, AR ST S IR o R PO ORF
BUSE PRI B HRIT AR 2549 HR i PR 25 27 5 5 4
ARGECRHESRAR T 5, IF A 1 B X 37 e 4R 75
RN A )23 PR 20 BT 0512, 23 0l %) AT
) Fab Bt & Fe BEUIREREAT T 20 r, FF X1 ADE 250
PEAT TR

1 HRSEE
L1 FERAA

IR T R BUR S S L AL A AR
FUBALE R 7 AT BEBTR (70 75 : 9OMW3311)
K Pt b () AR R A R 4
Mt WA AT 45 i A Bt (fragment crystallizable , Fe ) #5
14 ACE2 (human ACE2-hFc) |, i 22 24H & IR 1 2%
(histidine , His) S 47014 ] 45 fiy | Bt Fe dR%5 1) F 41

FPIE 22 ek 2024 4F 2 H A 59 45 4 )




S1-RBD %5 4 ( SI-RBD-His ., S1-RBD-mFc ) H 5 &
( b)) LR EBA A B v B2 48t s SR i Ak )
fitf ( horseradish peroxidase, HRP) #ric H)FH APl
(immunoglobulin, IgG) ( 32 [ Thermo 7\ &) ) ; HRP 5
ICHY BT His Ui (R A 28 A= R IR A BR 2
Hl) s 5B & 8 ¢ )6 % (fluoresceinisothiocyanate ,
FITC) F31C 1 3E 40 BPTIA (SEE Sigma 24 H]) ;4 4L
(1) (5OEE B AR PR IC A A ACE2 2 H (Human
ACE2-OFP tag) (b 5t SO pf o B 5 By A FR 2
v ) 5 N TR A0 Huh-7 (o[£ 0 24 R e I B
FEAE) s BT BRI BE (RO B UKL (Lt RIZZ5 W)
FEIGER BRI 05 & (£ PerKinelmer 24 w] ) ; CMS
i B (35 [# GE Healthcare /3] ) ; FeyR 2 FeRn( Si-
no Biological /v ] ) ; Clq &5 H (3£ EH Quidel A #] ) ;
HRP i i1 Clq Hiik (JE[E Abcam 247 ) 5 A Ex-
pi293 4 i ; A FL AR I 4H i SK-BR-3 5 9hk 2 768 41 g
Raji (H [ F IR B 400 % ) 5 SARS-CoV-2 Spike
BB Bk (b at SCAAT MR R A IR A R 5
Cytotoxicity LDH Assay Kit-WST ( H 4~ DOJINDO 7y
A ) s IEH ML #MA (3£ [ Quidel 24 H]) 5 7] K
(Resazurin ) 4 Jifa 35 P4 A6 0 6} (500 i 2 A= W) BH 45
ARAF]) o
L2 L&k

OcterRED96 Fortebio ( Z€ [E PALL /A 7)) ; Spec-
traMaxM2 £ 3y E [ b (X Kz SOFTMAX % 14 ( 5&
Molecular Devices 2\ ] ) ; B49009AD CytoFLEX i =
A4 ( 35 E Beckman Coulter 23 7] ) 3 T200 Biacore
(Z£[H GE Healthcare A\ d])

2 F &
2.1 44 2T % % (biolayer interferometry, BLI)
T 7 0 R e R B I HTAR OMW3311 Fab 5
S1-RBD # 26 #1 Jy - # 51 A 1G4 3 A= ¥y 1% R 4%
(Anti-Human Fe Capture, AHS) 32 ¥[8 Tl I8 5% I
(1 x PBS) H-F-4fif 10 min, {30 ] 1 x PBS #i e 2
TARWRIE (4 pg - mL™") % Jil, F 4L SI-RBD-His &
I 1 x PBS 43 5| # B 2 T AFE ¥ ¥ (90,30, 15,
7.5 nmol - L™1) £ . ¥ B & F %, ¥ AHC /E
Py A% AR = A 200 L i B S5 80 AT o 1 T
AT S , SR G ¥ AHC YL IREW R 2 LK
ZZ o (1 x PBS) Hp P £ 240 s, ik — 20 AHC
A A5 IR 5 R = LA W Y S1-RBD-His
a4 R, 45 4 i) 300 s, Z )56 AHC A9
TG EAR 56 RS 1 x PBSEZ wlvif b, 047 7 185 ) B,
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iF[E] 2 300 s,

2.2 FEEk 9% %Mt % (enzyme linked immunosorbent
assay, ELISA)

2.2.1 5 SI-RBD WJAEX 45506 % ¥ S1-RBD-
His 477 It FH B¢ B2 4 22 oh ¥ W (pH 9.5) Hii B¢ =
600 ng - mL~", 43 fL A A 100 pL % F§ 4% 4,
2 ~8 CHIME 18 h, FJRESHA] 120 min 5, BALITA
100 L RFIHBERIEE S ,25 CHEE 60 min, PEHUS
AL M A 100 wL B i3 & 1L P B ( horseradish
peroxidase , HRP) #3119 F-Ht A Fe —$Hr (1: 10 000
R RE) 25 “CHEF 60 min, Ptk , A 3,37,5,5"-)4
FHILEC R HZ (3,37,5, 5 -tetramethylbenzidine , TMB )
W, LA 450 nm Az K, 650 nm 2 H iKW
WA E WO FEAR . LAPTARHR B2 A X Al Xof o7 1 18
JGAE R Y il 358 FH DU 285005 R XA il R 45 6 0 1k
(e

2.2.2  %f ACE2 [FHMr G B Human ACE2-
hFe JHBR TR M 22 1P W (pH 9.5) Fi B2 2 g -
mL ™" LA 100 pL AR H,2 ~ 8 C AL
18 h, ZiREH] 120 min J5,100 pL EEALLANTA FR 5
F B4R i 5 200 ng - mL ™" ) S1-RBD-His 45 {41
TRAGIIFES (Z3 T 600 r - min ™' JE5] 5 min) ,
25 CHFF 60 min, PEtR)5HALINA 100 wL HRP i
ICHY BT His —40 (125 000 f5# B ) ,25 CIEH
60 min, PEAE A TMB Gy , A5l 5 1< 32807 50
SRR A I 7 3R 2. 2. 17 5, A3 BT 5 B e AR
B AIPLIAR OMW3311 Fab X ACE2 Y BH I P
2.2.3 5 ClqmgsaimtE  Brpuii ek mss oh
VW (pH 9. 5) BEATHEE MBS, AR 8 AN [) kB 1Y
P (45 ~0.1 pg - mL™") BFLINA 100 L i
Pt ,2 ~8 CALk 18 h, i E ] 120 min J5,
100 pL EfLINA Clq £ H,25 CH#FF 120 min, %
HE B LA 100 pL HRP FRic i 4t Clq — ¥,
25 CHFHE 60 min, PEALE A TMB JiE 4, 46 I %
K B0 A S EE L 3T AR 2. 2. 1731, LU Hr
e Clg ARG,

2.3 A 40 H 4 2k & (fluorescence activated cell
sorting, FACS)

2.3.1 5 SI-RBD [WHIX &AM Baaaek
SARS-CoV-2 Spike J [ i) 35 JFORL , 18 3o % e 12X 77
293fectin % A\ HEK293 4 i v, 15 5% 24 ~48 h, =
B 30 min J5, B A 200 pL R 103 #ik
FORESh  BCE T UK R E 60 min, 75 VE40 )5 4L
A 100 WL FITC AR3c 19 250 A 5t (1: 200 15 i
+ 355 -
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B HCE T oK LW H 45 min, YR, L) 200 pL
PBS R, T 4 MG AT B e DAST MR vk
JE SR X B, X R AR N AR (R Y Bl % DU S
Ty REXTRE S AR 25 G 08 M UEA T 40 BT, DABLIAR TR 3
1) Log {EL AR AR R X, 15 5 Wil i W RLU S 9k A
Y i SOFTMAX $R4FiE 47 P02 4 i e 0045 43 7
WAEBENY=D+(A-D)/{1+(X/C)"} Hr A
S AL B S/ N N, D2 T T I S AL Y B K
T PIAN 35 1 2 S e [ b L D VA S
FBC 2 B KRB M JE ( concentration for 50%  of
maximal effect, ECy,)
2.3.2 X ACE2 (JBHWEE & A 4K human
ACE2 B F IR R (H7 A OFP tag) i i % e i
#| 293fectin, §5 A HEK293 2 it , 3555 24 ~ 48 h,
A 30 min 5, B MIA 200 pL &5 1:3 7
BEBORERL 15 0.8 pug + mL™' [ SI-RBD-mFc %5 & f1
RAE G AL (E R E 60 min) | JiUE Tk
LIFE 60 min, JEVELNALE BFFLINA 100 mL FITC
FRCH P B ZPT (12 200 £5 4688 ) & Tk s E
45 min, JEVEANAE, L 200 WL PBS i H &, Fifia
AT 30T o BAR AL BRI R R 2. 3. 17
2.4 BmEFIE

F DMEM 545537 3£ (10% FBS,25 mmol -
L~ HEPES 2% wifi , 1% 77 5% % 2 APt ) K COVID-
19 R HETRFERE 1.0 x10* ~2 x 10* TCID,, -
mL " (500 ~ 1 000 TCID, % fL) , B AL A 50 ulL
ZEFARA R, R G E LA 100 WL R 517 B AR
b S B R HEAT R A RON, 37 °CL5% CO, 35 5% 46
WEE 60 min, BEE AN 7 AL B M XT BE 41 i X
BELL CCOE, A A 38 fh 28 Sy BE A X6 B 7 %o TR
FLOVC) fHo 76 3k v s B9 AR i, & L A
100 pLi (%K 2 x 10° - mL™") Huh 7 40, &
T37 C,5% CO, G54 E 20 ~28 h, B4
M RE IR M, L5 150 pl 40 i % 57 B3, AL
A 100 pL #9563 B , 386 RN 2 min, AT
1R JE R AL IR150 Lz i 2 1 Al T i
PR R OEAE S . RAIAK 1 A
il N

RN R (%) = [1 - (FEafLYOBIE -
CC 5OEIME) / (VC 6 HIME - CC 6 E) | x
100% A1)

DIVHE S TAE R B2 X B, o Aam il 20 Y
0, 356 FH DU S0 R 0 A 1) A 55 v R0 e
1553#7 o

+ 356 -
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2.5 k(W% ®H T &Ik % (surface plasmon reso-
nance , SPR)

05 i B e AR 7 AR 5 FeyR/FeRn R
) FIBEER 5 (pH 4.5) #4470 His FTAM B 2
20 pg - mL” BB E CMS G B 1, 2R M
(1 M,pH 8.5) E4F 420 s BRI MG A
HBS-EP + ( pH7.4) ¥ FeyRI/CD64 #i B &
0.4 pg - mL™",LL10 pL - min ™" {350k 50 04 ik
SRR T CMS S8 o, T 28 A [l B Tk, LA
30 L - min "' TE, A A 12 i, B A
BHE] 30 s, il BS S [E] 60 s; F HBS-EP + (pH 7.4 ) %%

FeyRIb/CD32b  J%  FeyRIa/CD32a 5 B &
0.8 wg * mL™' 2L 10 pL « min ™" B30 EE 435K bk

ARG T CMS 35 R v, & [V B i B i, LA
30 wL - min "I EAGS A 1.2 iE, EES S
HHiE] 60 s, f# B AF1A] 60 s; A HBS-EP + (pH 6. 0) %
FcRn #i B2 0.2 pg - mL ™! , LA 10 pL - min "
OB E R Z AT CMS A A AN [
FERIHLIR, L 30 pL « min T AR, A A 1.2
WA, BB A EHE 60 s, ffF Bt ] 45 s d5 e ¥l
FH pHL. 5 By HZExTE A Fid AR E 30 s, gk
30 L - min "' [UERBEE N 25 C
2.6 UMK Ay 40 e A B 20 L EE 1 1E L (ADCC)

5 A 41 SARS-CoV-2 Spike J [ 1Y 3R 3K Jit
i, 3 FE YL 50] TA-293 Transfection Reagent, % A
Expi293 4ffifiH,125-130 rpm $RHEHEF: 40 ~48 h, fE
LA AR ; LA SK-BR-3 4 ifd, Herceptin HiT /&1 1y R
GEPHYEXTHR . B E 2 x10° - mL™' AR5
£ 96 FLANMIREFRA A FLINA 25 pL 404,50 pl
B EE R B 640,37 CHFF 30 min, FEJIIA 25 pL
AL Y 2 JfE ( peripheral blood mononuclear cell, PB-
MC) , R 5 x10° - mL™"),37 CHEE 4 h, Bl
PSR, B AL A 100 pL LD IR, %8 il S L
30 min, ALINA 50 pL A2 1R, LA 490 nm A £
DR WG . DA 2 T AN 2%

AL R (%) = [ (0D = OD 65 )/ (
0Dy — ODy) 1 x 100% n(2)

ER ;500 40 i 75 5 6 B (T + E) SR %000 40
J -+ B0 40 A TS S % AR TMR . BT 40 A 24 ki BR
(100% %&fi# ) ; TSR : FEAH T 500 B

DABTHAHR EE A X, X7 (1) 4 240 0 Y il
e IS B0 FERHER S i ADCC 8R4 T
2.7 AMERAR b 2 g F M 1E R (CDC)

FEALIA 50 pL 4 24% A5 AMA 37 CIEE
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2 h, BUBdnpuss 20, BFLINA 15 wL #) Resazurin
A PRI Gk, 37 CHEF 16 ~20 h, LA 530 nm
A 590 nm Sk K SR I E SEOGIE . LAAS
T S AMAZE i 5 ELE Ry FIVEXT BR(E) |, L2
FLIAMALE i G E R B R AR IR (S) , fit
R IOEEEA M, LA 3 115 CDC,

CDC(% ) =(E-S)/(M-=S) x100% Ax(3)

DABUIAHR BE S X Al XA CDC % Sy Y 1, i
FUSEO; B 9 CDC 88 47509 o
2.8 ADE % 5 iF#

el % R R B & 1.0 x 10° ~ 2 x 10
TCIDy, - mL™' (500 ~ 1 000 TCIDy, % fL), i A
25 pWLEMMIEFER D ARG BALINA 25 pL RIIF
FEIAE i 5B B AT P A SO, 37 C L IR FR 438
5% CO,¥; 548 60 min, % VC Fl CC, Hr
VC A 25 wL B s iBiomn 25wl 5845774k, CC
JIA 50 pL SEaiigedt, 76 LR ARG AR, Bl

OMW3311-Ref
A = 7.5 nmol.L"!
— 15 nmol.L"!
30 nmol.L"

0.154 90 nmol.L"

ka=3.17x10"/Ms"
kd=2.99x10"/s"
KD=9.45x10""/mmol .L"!

0104 /,

Shift/nm

0.054[//,

7.5 nmol.L"!
— 15 nmol .L"!
30 nmol.L"!

0.154 90 nmol.L"!

ka=3.53x10"/Ms"!
kd=3.58x10"s"
KD=1.01>10*/mmol.L"!

0.104

Shift/nm

0.054ff/

400 600

Shift/nm

Shift/nm

A 50 L ) Raji 288 (2554 2 x 10°4 » mL™"),
BT 37 C AR 5% COEFAEHIFFE 20 ~28 h,
BCH ARG IR, AL 100 WL i 5O R IR Y ,
WEEN 2 min, BT REAR AP R R ROEE T
ARG AR AR O X i, A2 PO e N 55 o Y
B, XL ) ADE RN AT 0T
3 8 R
3.1 9MW3311 Fab 5 SI-RBD th % & 3 /1 % K %
A K

] BLL 35 % OMW3311 Je HZ L b 5 S1-
RBD (2600 0 12 1 (98l Jy 2 BT, Sxk iy £ ik
Fribh e o3 #, &5 KR (18 2) , OMW3311 Hh AT 4
55 S1-RBD {455 J& T &5 5 18 i g i 05 X, SR
EJI B3, KD {3 7E nmol - L7 K-F, H 3 it
OMW3311 HIZ L dh 55 SI-RBD HT 14 55 Al g 7K
FAREF—Eo

OMW3311-S1
B — 7.5 nmol.L"!
—— 15 nmol .L"!
30 nmol-L"!

0.15 90 nmol-L*

ka=3.39x10°/Ms"

/
0104 kd=3.88x10%/s"
'/ KD=1.15%10"/mmol.L"
0.05(//
0
0
7.5 nmol.L"!
~— 15 nmol.L"'
0.15 30 nmol.L"!
90 nmol.L"!
010 o ka=3.24x10Ms"
7 kd=3.58x10%/s"
12 KD=1.15>10*/mmol .L"!
0054 ¢//
0 T

T T
400 600

t/s

A -9MW3311-Ref; B -9MW3311-S1; C —9MW3311-S2; D —9MW3311-S3;Ka — £545 38 5 50 Kd — i B9 350500 KD — S fire 2 v 4%
A -9MW3311-Ref; B-9MW3311-S1; C-9MW3311-S2; D -9MW3311-S3; Ka — association rate constant; Kd — dissociation rate constant; KD — dissociation equilibrium

constant.

B2 34IMW33L ZEWE S HATRAF SHEASL 246 KA (SI-RBD) R Mz h = &[ A WHEET Y

AR (BLI) 3% |

Fig. 2  Affinity analysis of three batches of 9MW3311 and refence to SI-RBD( BLI)

3.2 9MW3311 5 SI-RBD % S Z& & th 48 &t 4 &
M

3.2.1 ELISA 3 f#i ff] ELISA 3l % 9OMW3311
KHZ: 5 S1-RBD 78 8 1 7KV 1Y A 6 455 1%
PE,SEREH (K 3) ,3 1 OMW3311 &S5 Sl-

T 2 e

2024 4 2 4559 5 4

RBD 45 & 5 SR < S Uil 28, ECyo 18 50 5 H
10.2.10.1.10. 6 .10. 8 ng - mL.™", 52 b Ml L4,
3 4t OMW3311 (1) AH X 45 & 1 7k v FE — 3, 4 9 o
101% ,96% J% 100% .

3.2.2 g g0 A vk
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Binding activity-ELISA

< OMW3311-Ref
= OSMW3311-S1
- OMW3311-82

OMW3311-83

OD
¥}
1

£ (OMW3311)/ ng-mL?
3 34 9MW3311 KAt i 5 SI-RBD W4 4 FHEEXK
i %
Fig.3 Dose-effect curves of binding activity of three batches of
9MW3311 and reference to SI-RBD

OMW3311 KHZ S S 8 7 40K B A X
SEENETE G5 RRI (&1 4) ,OMW3311 K HZ: [ i
HIEH ) HEK-293 A5G (K1 4B) , TiAg 5%
T ERT 223k S B 1 A HEK-293 4 i 45 S Pk 45 &
(B 4A) ,ECy, {H 4> 9N 387,393 343 360 ng -
mL™' H5S AL, 3 # 9OMW3311 5 S & [

s0000 5 O IMW33II-Ref Binding activity-FACS A

0 9MW3311-S1
A 9MW3311-S2

40000
& IMW3311-S3

300001 o Isotype control

20000

0 1 2 3 4 5
p(OMW3311) / ngmL"

TE A0 ML 7K T 1 25 45 0 M i B — 8, 43 il U2 98%
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A - binding activity of 3 batches of IMW3311, reference and isotype control with HEK-293 cells; B — binding activity of 3 batches of 9MW3311, reference and isotype control

with HEK-293 cells transient transfected S protein.
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Fig. 4 Dose-response curves of binding activity of three batches of 9MW3311 and reference with S protein at cell level
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A - ELISA at protein level; B — FACS at cell level.

BS 3 OMW33LL KAk U3 A @K & S & A - S1 k%5 & Xk (SI-RBD) 5 i & % 7K & 4 L8k 2(ACE2) % &

SHEHENER Y&

Fig. 5 Dose-response curves of three batches of 9MW3311 and reference for blocking the binding activity of S1-RBD and ACE2
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Tab.1  Neutralization activity of three batches of 9IMW3311

and reference

ICso/ng + mL~! Activity
Antibodies
9MW3311-Reference Drug substance /%
9MW3311-S1 26.73 29.44 91
IMW3311-S2 27.73 29. 69 93
9MW3311-S3 28.80 26. 67 108
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Fig. 6 Dose-effect curves of pseudovirus neutralization activity

of thee batches of 9MW3311 and reference
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Tab. 2 Affinity and kinetic parameters of three batches of 9MW3311 and reference to FeyRs

KD/mol - L~!
Antibodies
FeyR T FeyR 1l a FeyR1Ib FeyR1la
9MW3311-Ref 7.297 x10 -7 1.128 x10 ~* 1.154 x10 ~* 3.889 x 10 -3
9MW3311-S1 6.214 x10 7 1.507 x10 ~* 2.450 x 10 ~* 4,268 x10 ~3
9MW3311-S2 9.339 x10 7 1.405 x10 -4 1.138 x10 4 3.397 x10 73
9MW3311-S3 7.719 x10 -7 1.383 x10 4 1.596 x 10 =4 3.520 x10 3
F=3 3 #OMW33IL B HE S 5 #H 4 L Fe %K (FcRn) ADCC of SMW3311 e~ Herceptin
. " A -©- OMW3311-Ref
By A 80 & OMW3311-S1
. o < 60 A OMW3311-S2
Tab.3  Affinity and kinetic parameters of and reference S - OMW3311-S3
= 40
9MW3311 and reference to FcRn 3
= 20
Antigen Antibodies KD/mol + L1 %n 0
&
9MW3311-Ref 1.241 x10 6 20
FeRn 9MW3311-S1 1.152 x10 ¢ 4 32 012 3 456
9MW3311-S2 1.277 x10 -6 p(OMW3311)/ngmL"
9MW3311-S3 1.338 x10 ¢ -o- Herceptin

Clq binding activity-ELISA
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Fig. 7 Dose-response curves of binding activity of three batches

of 9MW3311 and reference to Clq
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A - curve of ADCC effect; B - curve of CDC effect.
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Fig.8 Dose-response curves of ADCC and CDC effects of
9MW3311 mab
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Fig.9 ADE effect curves of wild-type 9MW3311 and LALA

mutant
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