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Introduction of bispecific antibodies (BsAbs)

 Bispecific antibodies (BsAbs) address 2 different antigens or epitopes by binding to 2 different targets associated 
with cancer process. 

 Three different components are required for the generation of a BsAb: the binding domains, the “multimerization
core” that allows homo- or hetero-multimer formation, and the linkers connecting the other blocks. 

 The mechanisms of action can be categorized into the following 4 groups: 1) Targeting tumor-associated antigens 
(TAAs), 2) targeting TAAs with payload, 3) Targeting immune checkpoints and 4) Engaging immune cells.

3
Frontiers in immunology. 2021
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Introduction of bispecific antibodies (BsAbs)
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Nat Rev Drug Discovery. 2021
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Solutions for bispecific antibody evaluation
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Evaluate binding 
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In vitro activity 
evaluation

In vivo efficacy 
evaluation

Evaluate target 
expression

Flow cytometry SPR
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immune activity
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In All Cells In Single Cells
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Case study: anti-CD19/CD3 BsAb
Target expression validation by flow cytometry
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 FCM analysis

J Immunol 2019; 203:585-592
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Case study: anti-CD19/CD3 BsAb
T cell activation assay
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J Immunol 2019; 203:585-592

CFSE T cell proliferation assay

CFSE labeled

CD3 Ab, 
hIL-2, hIL-7

hIL-2, hIL-7

FACs analysis

Proliferated cells

Non-proliferated cells

CFSE

N
o

rm
a

li
z
e

d
 t

o
 M

o
d

e

Non-proliferated

Cell 

division

0 .1 1 1 0 1 0 0

6 0 0 0

8 0 0 0

1 0 0 0 0

1 2 0 0 0

1 4 0 0 0

T h e  c o u n t o f  C D 8  T  c e ll

A n t ib o d y  C o n c e n tr a t io n  [n g /m L ]

T
h

e
 c

o
u

n
t 

o
f 

C
D

8
 T

 c
e

ll

A n ti-h C D 1 9 -C D 3

A n ti-hCD 19 -βG AL

00 .1 1 1 0 1 0 0

6 0 0 0

8 0 0 0

1 0 0 0 0

1 2 0 0 0

1 4 0 0 0

T h e  c o u n t o f  C D 4  T  c e ll

A n t ib o d y  C o n c e n tr a t io n  [n g /m L ]

T
h

e
 c

o
u

n
t 

o
f 

C
D

4
 T

 c
e

ll

0

Case study: anti-CD19/CD3 BsAb
T cell proliferation assay

Anti-CD3/CD19 bispecific antibody promotes the proliferation of T cells
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T cell mediated killing assay

 Calcein-release assay

 FCM analysis

 Lactate dehydrogenase test

 Real-time cell monitoring system
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Case study: anti-CD19/CD3 BsAb
T cell killing assay
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Raji/PBMC-NOG-dKO humanized model, IV injection

Raji/PBMC-NOG humanized model, co-inoculation
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Case study: anti-CD19/CD3 BsAb
In vivo evaluation
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Case study: anti-CD19/CD3 BsAb
TIL analysis and cytokine measurement on samples from in vivo study
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Anti-CD3/CD19 BsAb didn’t trigger cytokine release 
syndrome in vivoAnti-CD3/CD19 BsAb increases the proportion of tumor 

infiltrating T cells in vivo
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Case study: anti-CLDN18.2/CD3 BsAb
In vivo evaluation

hCLDN18.2-Mia PaCa 2/HSC-NOG-EXL humanized model
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Case study: anti-PD1/CTLA4 BsAb
Binding analysis of antibody by flow cytometry
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PD1-CTLA4 antibody
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Case study: anti-PD1/CTLA4 BsAb
Proliferation analysis by in vitro MLR assay

Anti-PD1/CTLA4 BsAb promotes the proliferation of CD4+

T cells in MLR system
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Case study: anti-PD1/CTLA4 BsAb
Activation analysis by in vitro MLR assay

Anti-PD1/CTLA4 BsAb promotes the activation of CD4+ T cells in 
MLR system

OncoWuXi Newsletter



16

0

0
.0

0
0
5

0
.0

0
5

0
.0

5

0
.5 5

5
0

0

200

400

600

800

1000

1200
ELISA_IL-2

Antibody (ug/mL)

IL
-2

 c
o

n
c
e
n

tr
a
ti

o
n

 (
p

g
/m

L
)

PD1-CTLA4 antibody (day 2)

0

0
.0

0
0
5

0
.0

0
5

0
.0

5

0
.5 5

5
0

0

10000

20000

30000

40000
ELISA_IFN-g

Antibody (ug/mL)

IF
N

-g
 c

o
n

c
e

n
tr

a
ti

o
n

 (
p

g
/m

L
)

PD1-CTLA4 antibody (day 5)

Case study: anti-PD1/CTLA4 BsAb
ELISA analysis in MLR assay

Anti-PD1/CTLA4 BsAb promotes the activation of CD4+ T cells in MLR system
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Case study: anti-PD1/CTLA4 BsAb
In vitro Treg suppression assay

Anti-PD1/CTLA4 BsAb reverses the suppressive effect of Treg cells in vitro
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Anti-PD1/CTLA4 BsAb was injected i.p. to PBMC humanized mice

Case study: anti-PD1/CTLA4 BsAb
In vivo analysis of T cell activation and proliferation stimulated by antibody
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Case study: anti-PD1/CTLA4 BsAb
In vivo evaluation
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Anti-PD1/CTLA4 BsAb significantly inhibits the tumor growth in vivo
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Case study: anti-PD1/CTLA4 BsAb
TIL and cytokine analysis on samples from In vivo study

Anti-PD1/CTLA4 BsAb is safe in vivo 
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