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Abstract

Induced proximity, which utilizes small molecules to facilitate an interaction between two proteins to harness natural 

biological pathways, represents a revolution in synthetic chemistry and drug discovery [1]. This area has gained signif-

icant clinical traction, with targeted protein degradation leading the way. One example is Molecular glue degraders 

(MGDs), which induce the proximity of target protein to E3 ubiquitin ligases, leading to target ubiquitination and degra-

dation. The mechanism is different from traditional inhibitors in drug discovery and broaden the approach, especially 

for the target used to be considered �undruggable� . MRT-6160, a first-in-class VAV1-directed MGDs currently in clini-

cal phase I, showed the remarkable potential in Immunology and inflammatory diseases such as rheumatoid arthritis 

and colitis [2][3]. Current advancements highlight its ability to reduce proinflammatory cytokine production, inhibit 

pathogenic T cell polarization, and mitigate autoimmune responses.

Our integrated platform offers a comprehensive approach to exploring VAV1-targeting MGDs through a suite of 

state-of-the-art in vitro assays. These assays include the detection of binary and ternary complexes, intracellular pro-

tein interactions, and target degradation analysis using HiBiT assays. Additionally, the platform incorporates function-

al evaluations of T and B cell activities, cytokine profiling, and proteomics studies. Together, these components pro-

vide deep insights into the selectivity and potential off-target effects of these novel therapeutic agents.

Figure 1: CRBN&MGD binary binding and CRBN/VAV1 ternary complex formation using TR-FRET A) ,Dianthus spectral shift assay B) and cellular NanoBRET 
assay C).

Figure 2: A) and B) VAV1 degradation data in Jurkat-VAV1-HiBiT-KI cells. C) VAV1 degradation assay in Jurkat, T,B and mouse splenocytes. D) Time-depen-
dent VAV1 degradation in PBMC cells.

Figure 3: Primary human pan-T cells, CD4+ T cells, and B cells were pre-treated with compound for 24 hrs. T cells were stimulated with CD3/CD28 for analy-
ses of CD69 expression (24 hrs, A), IL-2 secretion (48 hrs, B), and cell proliferation (96 hrs, C). CD4+ T cells were stimulated with CD3/CD28 and polarized 
to the TH17 subtype. After 5 days, IL-17A levels were measured by ELISA (D). B cells were stimulated with anti-IgM + IL-4 for IgG release, CD69 expression 
and IL-6 secretion (24 hrs)(E-G). 

Figure 4 A. After group administration to the endpoint(Day21), the joint clinical score of the mouse. B. Mouse grip test 20 days after dosing.Each group 
compared with Vehicle group,*p＜0.05，**p＜0.01.
C. Oral dosing of VAV1 MGD in CIA mouse for 21 days lead to nearly completely degradation of VAV1.
D. The level of pro-inflammatory IL-6 in serum samples was significantly reduced in VAV1 MGD treated group. **P＜0.01

Poster Number: P243 

Assay Summary Table

Binary/Ternary Complex Formation Assay IC50 or Kd, nM

Spectral shift biophysical assay

Cellular NanoBRET assay

VAV1 degradation

Jurkat by HiBiT

JESS  analysis

Functional assays

Proliferation (Flow cytometry)

CD69 detection (Flow cytometry)

IL-2 secretion

CD69 detection (Flow cytometry)

IL-6 secretion

IgG release

IL-17A secretion by ELISA

T cells

B cells

TH17 cell

Binary 1217

hVAV1

18.35

mouse/rat

18.04/14.28

Binary: Kd=511                 Ternary: Kd=16

IC50=18.45 

DC50, nM

8.98

IC50,nM

0.26

0.32

0.45

0.43

0.57

4.34

1.95

Jurkat

3.80

T cell

0.67

B cell

0.96

PBMC

0.99

hVAV2

>10,000

dog

14.08

hVAV3

>10,000

cyno

17.89

Ternary

HTRF

biochemical

assay 

CRBN Binary/Ternary Formation Analysis Using Biochemical,
Biophysical and Cellular Based Assay

VAV1 Degradation Analysis by HiBiT Assay and Jess System

VAV1 MGD In Vivo Efficacy Test on CIA Mouse

Degradation of VAV1 Inhibits T/B Cell Activation and Effector Functions

 Selectivity Analysis Using Proteomics and Off-Target Profiling by 90 Safety Panel

Brief Screening Funel of MG Hit ID

A

A

A

C

D

B

B

B

C

A                               B                               C                               D

E                                F                                G

D

C

1 100 10000 1000000

-20

0

20

40

60

80

100

120

CRBN binary assay

VAV1  degrader, nM

in
h

ib
i�

o
n

%

     IC50 1217

0.01 1 100 10000 1000000

0

2

4

6

8

10

VAV1/CRBN Ternary complex forma�on

VAV1 degrader, nM

H
T

R
F

 S
ig

n
a

l(
6

6
5

/
6

2
0

)

VAV3

VAV1

VAV2

     EC50 18.35

0.01 1 100 10000 1000000

0

2

4

6

8

10

VAV1/CRBN Ternary complex formation

VAV1 degrader, nM

H
T

R
F

 S
ig

n
a

l(
6

6
5

/6
2

0
)

dog

rat

cyno

human

mouse

     EC50

human

17.64

mouse

18.04

dog

14.08

rat

14.28

cyno

17.89

0.0001 0.01 1 100 10000

0

5

10

15

VAV1-CRBN NanoBRET PPI

VAV1 MGD, nM

C
o

rr
e
c
te

d
 B

R
E

T
 R

a
ti

o
 (

m
B

U
)

     EC50 18.45

Dianthus

0.01 1 100 10000

-20

0

20

40

60

80

100

120

Jurkat-VAV1-HiBiT-KI Cell line

VAV1 MGD, nM

D
eg

ra
d

a
ti

o
n

%

DC50,nM 8.98

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72

-20

0

20

40

60

80

100

120

HiBiT assay in Jurkat-VAV1-HiBiT-KI Cells

Time（h）

P
ro

te
in

 r
e
m

a
in

in
g

,%

1000nM

333nM

111nM

37nM

12.35nM

4.12nM

1.37nM

K

Half Life

1000nM

0.87

0.80

333nM

0.79

0.88

111nM

0.65

1.06

37nM

0.44

1.57

12.35nM

0.32

2.17

4.12nM

0.16

4.43

1.37nM

0.13

5.50

0.01 1 100 10000

-25

0

25

50

75

100

125

VAV1 Detec�on by JESS

VAV1 MGD, nM

V
A

V
1

 l
e

a
v

e
 (

1
0

0
%

)

R
e

la
�v

e
 t

o
 D

M
S

O

T cells

B cells

Jurkat cells

Mouse Splenocytes

Dmax,%

DC50,nM

T cells

100.20

0.67

B cells

99.32

0.96

Jurkat cells

100.40

3.80

Mouse Splenocytes

101.10

1.22

0.01 0.1 1 10 100 1000

-20

0

20

40

60

80

100

120

VAV1 Detection by JESS in Human PBMC

VAV1 MGD, nM

V
A

V
1 

le
av

e 
(1

00
%

)

R
el

at
iv

e 
to

 D
M

SO

4 h

8 h

16 h

24 h

DC50， nM

Dmax,%

4 h

5.49

98.46

8 h

1.89

99.27

16 h

1.76

98.05

24 h

0.99

96.88

0.0001 0.01 1 100 10000

-50

0

50

100

150

CD69 expression in T cells

VAV1 MGD, nM

In
hi

bi
ti

on
%

     Bottom

     Top

7.923

98.02

     HillSlope

     IC50

1.363

0.3160

0.0001 0.01 1 100 10000

-50

0

50

100

150

IL-2 secretion in T cells

VAV1 MGD, nM

In
hi

bi
ti

on
%

     Bottom

     Top

-4.125

95.47

     HillSlope

     IC50

1.147

0.4471

0.0001 0.01 1 100 10000

-50

0

50

100

150

T cell proliferation

VAV1 MGD, nM

In
h

ib
it

io
n

 %

     Bottom

     Top

1.392

97.40

     HillSlope

     IC50

1.316

0.2619

0.0001 0.01 1 100 10000

-50

0

50

100

150

IL-17 release in human TH17 cells

VAV1 MGD, nM

In
hi

bi
ti

on
%

     Bottom

     Top

4.765

99.29

     HillSlope

     IC50

1.869

1.947

0.0001 0.01 1 100 10000

-20

0

20

40

60

80

100

CD69 expression in  B cells

VAV1 MGD, nM

In
hi

bi
ti

on
%

     Bottom

     Top

6.289

84.62

     HillSlope

     IC50

1.006

0.4319

0.0001 0.01 1 100 10000

-20

0

20

40

60

80

100

IL-6 seceation in B cells

VAV1 MGD, nM

In
hi

bi
ti

on
%

     Bottom

     Top

-4.138

87.91

     HillSlope

     IC50

1.344

0.5718

0.0001 0.01 1 100 10000

-50

0

50

100

150

IgG release in human B cells

VAV1 MGD, nM

In
h

ib
it

io
n

 %

     Bottom

     Top

-2.835

95.69

     HillSlope

     IC50

0.9040

4.344

Kd Affinity

Ra�o of signals (670nM/650nM) plo�ed against ligand concentra�on 

Kd(Binary)=511 nM

0.97

0.98

0.99

1

1.01

1.02

1.03

1.04

1.05

1.06

0.01 1 100 10000 1000000

R
a

ti
o

 6
7

0
n

m
/6

5
0

 n
m

Ligand Concentration[nM]

CRBN Binding Affinity

Kd(ternary)=16.3 nM

1

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

1.09

1.1

0.001 0.1 10 1000

R
a

ti
o

 6
7

0
n

m
/6

5
0

 n
m

Ligand Concentration[nM]

CRBN/VAV1 Ternary Affinity 

T Cells

B Cells

Jurkat

Mouse Splenocytes

3
0

0

1
0

0

3
3

.3
3

1
1

.1
1

3
.7

0

1
.2

3

0
.4

1

D
M

S
O

VAV1 MGD

VAV1

GAPDH

VAV1

GAPDH

VAV1

GAPDH

VAV1

GAPDH

4 h

1
0

0
.0

0

2
0

.0
0

4
.0

0

0
.8

0

0
.1

6

D
M

S
O

VAV1

VAV1 MGD

GAPDH

VAV1

GAPDH

VAV1

GAPDH

VAV1

GAPDH

8 h

16 h

24 h

0 3 8 10 14 17 21 

0

5

10

15

Clinical  score

C
li
n

ic
a
l 
s
c
o

re
(0

-1
6
) Naive

Vehicle

MTX , i.p. , 5mpk , BIW

VAV1 MGD , p.o. ,
10 mpk,QD

0

50

100

150

200

Grip strength

L
im

b
 g

ri
p

 s
tr

e
n

g
th

 (
g

)

Naive

Vehicle

MTX , i.p. , 5mpk , BIW

VAV1 MGD , p.o. , 10 mpk,QD

0.0

0.2

0.4

0.6

0.8

1.0

Mouse splenocytes

V
A

V
1
 /
 G

A
P

D
H

Naive

Vehicle

MTX, i.p. , 1.5 mpk, BIW

VAV1 MGD, p.o. , 10 mpk, QD

****

0.0

0.5

1.0

1.5

Mouse white blood cells

V
A

V
1
 /
 G

A
P

D
H

Naive

Vehicle

MTX, i.p. , 1.5 mpk, BIW

VAV1 MGD p.o. , 10 mpk, QD

****

GAPDH

VAV1

Mouse splenocytes
G

1
-2

G
1

-3

G
1

-7

G
1

-8

G
2

-6

G
2

-1
9

G
2

-2
3

G
2

-2
6

G
2

-2
8

G
3

-9

G
3

-1
8

G
3

-2
9

G
3

-3
0

G
3

-3
2

G
3

-1
3

G
3

-1
4

G
4

-1

G
4

-1
0

G
4

-1
6

G
4

-2
1

G
4

-1
5

G
4

-2
2

G
4

-1
1

MTX  1.5mg/kg VAV1 MGD  10mg/kgSaline Vehicle

G
1

-2

G
1

-3

G
1

-7

G
1

-8

G
2

-6

G
2

-1
9

G
2

-2
3

G
2

-2
6

G
2

-2
8

G
3

-9

G
3

-1
8

G
3

-2
9

G
3

-3
0

G
3

-3
2

G
3

-1
3

G
3

-1
4

G
4

-1

G
4

-1
0

G
4

-1
6

G
4

-2
1

G
4

-1
5

G
4

-2
2

MTX  1.5mg/kg VAV1 MGD  10mg/kg

Mouse white blood cells

GAPDH

VAV1

Saline Vehicle

0

200

400

600

800

IL
-6

 (
p

g
/m

L
)

Naive

Vehicle

MTX, i.p. , 1.5 mpk, BIW

VAV1 MGD, p.o. , 10 mpk, QD

**

ns

 Both agonist and antagonist 
modes are available

 All Func�onal assay

-1

0

1

2

3

4

Cell line

-L
o

g
(I

C
5
0
)

Sensitive

Medium

Resistant

0.1 10 1000 100000

0

5

10

15

20

MG, (nM)

T
e
r
n

a
r
y
 c

o
m

p
le

x
 s

i
g
n

a
l

Increasing
Cooperativity

α>1

α<1

Ternary assay_HTRF

α=1

1308 stock 

compounds 

collec�on

CRBN Spectral 

shi� screening,

30μM,n=2
Ternary 

complex

TR-FRET assay

30μM,n=2 Ternary TR-

FRET 

screening

Dose 

Response

Binary/Ternary 

Spectral shi� 

screening

Dose 

Response

Degrada�on 

by Jess and 

HiBiT

Spectral shi�:

S/N>7

△Ra�o>0.01

TR-FRET:

S/B>1.5

TR-FRET:

EC50<3μM

Spectral shi�:

Binary Kd<3μM

Ternary

Kd<300nM

α>5

Func�onal 

assay

DC50<100nM

Proteosome

IC50<10nM
Hit

MG Key nodes

1.Binary Binding Kd<3μM
2.Ternary Binding Kd<1μM,α>1

3.Binary binding Kd<500 nM

4. Ternary binding Kd< 100 nM,α>1,DC50<1 uM

5. Ternary binding Kd< 50 nM, a>10,DC50<500 nM

6. Ternary binding Kd< 10 nM, a>10,DC50<100 nM

1308 1308 56 11 3 2 2 1

VAV1

VAV3

VAV2IKZF3

ZFP91

GSPT1

IKZF1

CSNK1A1

Protein fold-change (log
2
)

-3 -2.5 -1.5 -1 -0.5 0

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

0.5 1 1.5 2 2.5 3-2

p
-v

a
lu

e
 (

-l
o

g
1

0
)

Human PBMCs

Figure 5: Selectivity by DIA based proteomics analysis and off-target profiling by


