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Supplemental Figure 1 

Expression of FcR on clone 35 cells. 

Clone 35 cells were stained with PE-conjugated isotype control Abs (red) or anti-CD16, CD32, 

or CD64 Abs (blue) in the presence of Fc-blocker. Data analysis was performed with FlowJo 

software. 

 

Supplemental Figure 2 

Casirivimab and imdevimab mAbs can bind to FcR. 

Clone 35 cells were stained with PE-conjugated anti-human TCR V8 Ab (mouse IgG2a, 

BioLegend) in the presence or absence of the indicated Abs or reagent (blue). As a negative 

control, unstained cells were used (red). 

 

Supplemental Figure 3 

ADE induced by anti-SARS-CoV-2 neutralizing mAb is observed in a narrow window of 

Ab concentrations. 

Clone 35 cells (2×104/well in a 96-well flat plate) were cultured with SARS-CoV-2 (original 

strain, 4.0×103 copies/μL) in the presence (N=3) or absence (N=3–6, control culture) of serially-

diluted Cas mAb. Three days later, the amount of virus in culture SNs was measured by qPCR. 
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The increase of virus progeny in SNs is expressed as the fold increase compared with the 

amount of viruses cultured in the absence of mAb. 

 

Supplemental Figure 4 

ADE observed with anti-SARS-CoV-2 neutralizing mAbs is dependent on ACE2 and FcR. 

(A) K-ML2 cells (ACE2- and TMPRSS2-negative cell lines) were cultured with SARS-CoV-2 

in the presence or absence of serially-diluted Abs as in Fig. 1. (B and C) Clone 35 cells were 

cultured with SARS-CoV-2 (original strain) in the presence or absence of serially-diluted 4G2 

Ab as an FcR-bindable competitive Ab and a constant dose (1 ng/mL) of Cas (B) or Imd (C) 

Abs. (D) Clone 35 cells were cultured with SARS-CoV-2 (original or Delta strains) in the 

presence or absence of serially-diluted Abs (one-to-one mixture of Imd and Cas Abs). The 

increase of virus progeny in SNs after three days of culture is expressed as the fold increase 

compared with the amount of viruses cultured in the absence of Abs. (E) Clone 35, D05, or PhF 

cell lines, all expressing ACE2 and TMPRSS2, were cultured with SARS-CoV-2 (original 

strain) in the presence or absence of Cas mAb (1 ng/mL). Three days later, the amount of virus 

in culture SNs was measured by qPCR. Error bars indicate SD; N=3. 

 

Supplemental Figure 5 
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Sotrovimab mAb can bind to FcR. 

Clone 35 cells were stained with PE-conjugated anti-human TCR V8 Ab (mouse IgG2a, 

BioLegend) in the presence or absence of the indicated mAbs (blue). As a negative control, 

unstained cells were used (red). 

 

Supplemental Figure 6 

ADE potential in sera collected from mRNA-vaccinated volunteers. 

The result in Fig. 3 is shown on a log scale in the y-axis. 

 

Supplemental Figure 7 

Sera from mRNA-vaccinated volunteers have no neutralizing effect against Omicron 

infection. 

Clone 35 cells (2×104/well in a 96-well flat plate) were cultured with SARS-CoV-2 (Omicron 

strain) in the presence (N=3) or absence (N=3–6, control culture) of serially-diluted sera from 

pre-vaccination (A) or post-vaccination day 175 (B) subjects. Three days later, the amount of 

virus in culture SNs was measured by qPCR. The increase of virus progeny in SNs is expressed 

as the fold increase compared with the amount of viruses cultured in the absence of serum. 
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Supplemental Figure 8 

ACE2-dependent infection with the Omicron strain. 

Clone 35 cells or parental K-ML2 cells (2×104/well in a 96-well flat plate) were cultured with 

SARS-CoV-2 (Omicron strain) in the presence (N=3) or absence (N=3–6, control culture) of 

serially-diluted serum from a vaccinated volunteer (HC1 in Fig. 3C). Three days later, the 

amount of virus in culture SNs was measured by qPCR and expressed on a linear scale (A) or 

log scale (B). 



CD16 CD32 CD64

C
o

u
n

t

Supplemental Figure 1



none FcR-blocker 4G2 Cas Imd

Supplemental Figure 2

C
o

u
n

t

Staining with anti-TCR Vb8



Supplemental Figure 3

0
2
4
6
8

10
12
14
16

F
o

ld
 in

c
re

a
s

e

Ab (mg/mL)

Cas

No Ab



0

2

4

6

8

Fo
ld

 in
cr

ea
se

Imd + Cas (mg/mL)

Delta
Original
No Ab

0.1

1

10

100

F
o

ld
 in

c
re

a
s

e

Ab (mg/mL)

Cas
Imd
No Ab

0

5

10

15

20

F
o

ld
 in

c
re

a
s

e

4G2 (mg/mL)

Cas (+)

Cas (-)

0

5

10

15

F
o

ld
 in

c
re

as
e

4G2 (mg/mL)

Imd (+)

Imd (-)

A

B

C

1.E+04

1.E+05

1.E+06

1.E+07
S

A
R

S
-C

o
V

-2
 (

c
o

p
ie

s
/m

L
)

Cas (-)

Cas (+)

D

E

Supplemental Figure 4



Supplemental Figure 5



0.01

0.1

1

10

F
o

ld
 in

c
re

as
e

Serum (dilution)

D27 after 1st vacc.
D20 after 2nd vacc.
D52 after 2nd vacc.
D98 after 2nd vacc.
No Ab

0.01

0.1

1

10

F
o

ld
 in

c
re

a
s

e

Serum (dilution)

HC1

HC2

HC3

HC4

HC5

HC6

No Ab

0.01

0.1

1

10

F
o

ld
 in

c
re

as
e

Serum (dilution)

0.01

0.1

1

10

F
o

ld
 in

c
re

as
e

Serum (dilution)

A

B

C

D

Supplemental 
Figure 6



0

5

10

15

20

25

F
o

ld
 in

c
re

as
e

Serum (dilution)

0

5

10

15

20

25

F
o

ld
 in

c
re

a
s

e

Serum (dilution)

HC1

HC2

HC3

HC4

HC5

HC6

No Ab

Supplemental Figure 7

A

B



Supplemental Figure 8

A

B

1.E+03

1.E+04

1.E+05

1.E+06

1.E+07

S
A

R
S

-C
o

V
-2

 
(c

o
p

ie
s/
mL

)

Serum (dilution)

K-ML2
Clone 35

0.E+00

1.E+06

2.E+06

3.E+06

4.E+06

5.E+06

6.E+06

S
A

R
S

-C
o

V
-2

 
(c

o
p

ie
s/
mL

)

Serum (dilution)

K-ML2
Clone 35


