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Figure 6
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Figure S2
Validation of OTS964 

induced intron retention
BA Schematic for OTS964 induced 

intron retention qPCR validation
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Figure S4

pSer2 peaks in DNA repair genes affected by CDK11 knockdown
A B

GO enrichment of pSer2 peaks affected by CDK11 knockdown
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Figure S7
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Figure S9

A Schematic of OTS964 CRISPR 
enhancement screen 
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Figure S10
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OTS964 MEL-495
Kinetic Solubility
Mean solubility (μM)
Mouse liver microsome stability
Half-life (min)
Clearance (μL/min/mg)
Human liver microsome stability
Half-life (min)
Clearance (μL/min/mg)
Mouse hepatocyte stability
Half-life (min)
Clearance (μL/min/106 cells)
Human hepatocyte stability
Half-life (min)
Clearance (μL/min/106 cells)
Mouse plasma protein binding
Percent bound in plasma
Human plasma protein binding
Percent bound in plasma

0.3 59.6

2.3 89.3
299.6 7.8

2.1 >240
333.2 <2.89

15.6 146.4
44.6 4.7

29.4 144.3
23.6 4.8

99.7 97.1

99.7 94.7

ADME: OTS964 vs MEL-495A B OTS964
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Figure S11
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Figure S12

Br
FO2N

F a)

Br
FO2N

O
b)

FO2N

O
c)

FH2N

O

FH2N

O
d)

S
OH

O

+ e)

Br

FN
H

O
O

S

Br

FN

O
O

S

Br
BOC

f) S

FN
H

O

O
g) S

FN
H

O

O
Br

1 2 3 4

4 5 6

7 8

S

FN
H

O

O
Br

+

h)

HN

B
O O

HN

S

FN
H

O

O

i)

NH2

S

FN
H

O

O

BOC BOC

j)

NH2

S

FN
H

O

OH

MEL-4958 9 1015
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Reagents and conditions: a) NaOMe, DMSO, RT, 3 h, 62%; b) Me2Zn, Pd(dppf)Cl2, DCM, dioxane, 55 °C, 2 h, 68%; c) Fe, 
AcOH, RT, 2 h, crude product employed for next step; d) SOCl2, DCM, reflux, 4 h, then Et3N, DCM, RT, 4 h, 65%; e) (BOC)2O, 
DMAP, DCM, RT, 4 h, 71%; f) Pd(PtBu)3)2, KOAc, DMA, 150 °C, 4 h, 47%; g) 1,3-dibromo-5,5-dimethylhydantoin, H2SO4, 0 °C 
-> RT, 1 h, crude product employed for next step; h) Pd(dppf)Cl2, DCM, dioxane, 85 °C, 15 h, 38%; i) 4N HCl in dioxane, RT, 2 h, 
17%;  j) BBr3, DCM, RT, 15 h, 37%

MEL-495: LCMS: m/z = 383.08 [M+H] +, 98.88% (1.55 min); 1H NMR [400 MHz, DMSO-d6]:  8.31 (s, 1H), 7.69 (d, J = 5.6 Hz, 
1H), 7.40 (d, J = 6.8 Hz, 2H), 7.20 (d, J = 8.4 Hz, 2H), 5.77 (d, J = 5.6 Hz, 1H), 3.167 (s, 1H), 2.98-2.91 (m, 4H), 2.46 (s, 3H), 
1.33 (d, J = 6.4 Hz, 3H)

Synthesis of racemic boronic ester intermediate 15

m)

HN
BOC

O

Br Br

CN

Br

NH2

Br

HN

B
O O

BOC

14131211 15

k) l) n)

Reagents and conditions: k) p-toluenesulfonylmethylisocyanate, KOtBu in tBuOH, DME, 0 °C -> RT, 3 h, crude product 
employed for next step; l) BH3, DMS, THF, reflux, 0.5 h, crude product employed for next step; m) (BOC)2O, TEA, DCM, RT, 2 h, 
44%; n) bis(pinacolato)diboron, KOAc, Pd(dppf)Cl2, dioxane, 90 °C, 15 h, 84%
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Synthesis of MEL-495R
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Reagents and conditions: o) Pd(dppf)Cl2, NaHCO3, dioxane, H2O, 85 °C, 15 h, 41%; p) 4M HCl in dioxane, RT, 8 h, 59%; q) 
BBr3, DCM, RT, 15 h, 3% 

MEL-495R: LCMS: m/z = 383.15 [M+H] +, 95.45% (2.14 min); 1H NMR [400 MHz, DMSO-d6]:  8.31 (s, 1H), 7.69 (d, J = 5.6 Hz, 
1H), 7.40 (d, J = 7.2 Hz, 2H), 7.20 (d, J = 8.4 Hz, 2H), 5.77 (d, J = 5.6 Hz, 1H), 2.97-2.90 (m, 3H), 2.54-2.32 (m, 3H), 1.33 (d, J = 
6.40 Hz, 3H)
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Synthesis of enantiopure boronic ester intermediate 15R

Reagents and conditions: r) (CF3CO)2O, DCM, 0 °C, 1.5 h, crude product employed for next step; s) 1,3-dibromo-5,5-dimeth-
ylhydantoin, MeSO3H, RT, 14 h, 90%; t) NaOH, MeOH, H2O, 5 h, 40 °C, 14 h, 87%; u) (BOC)2O, TEA, CHCl3, RT, 18 h, 69%; 
v) bis(pinacolato)diboron, KOAc, Pd(dppf)Cl2, dioxane, 90 °C, 15 h, 64%
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Figure S14

D

CDK11B Kinase Assay: MEL-495

0.1 1 10 100 1000 10000
0.0

0.5

1.0

[MEL-495] (nM)

R
em

ai
ni

ng
 C

D
K

11
 a

ct
iv

ity

IC50 = 66.5 nM

0.1 1 10 100 1000 10000
0.0

0.5

1.0

[MEL-495R] (nM)

R
em

ai
ni

ng
 C

D
K

11
 a

ct
iv

ity

CDK11B Kinase Assay: MEL-495R

IC50 = 37.5 nM

1 10 100 1000
0

50

100

150

[MEL-495R] (nM)

R
el

at
iv

e 
Su

rv
iv

al
 (%

) WT (IC50 = 24 nM)
G579S (IC50 = 109 nM)

10 100 1000
0

50

100

150

[MEL-495R] (nM)

R
el

at
iv

e 
Su

rv
iv

al
 (%

) WT (IC50 = 23 nM)
G579S (IC50 = 126 nM)

A375: MEL-495R sensitivity MDA-MB-231: MEL-495R sensitivity

A

C

i.v. Pharmacokinetics: MEL-495R
Dose (mg/kg)
C0 (ng/mL)

Vss (L/kg)
CI (mL/min/kg)

DNAUC 43

182
12.86

223
1

AUC0-t 
(ng*h/mL) 182

AUC0-inf
(ng*h/mL) 198

Maximum tolerated dose study 1: MEL-495RE

Pharmacokinetic parameters
i.v. p.o.

10
N/A

Tmax (h) N/A 0.5
t 1/2 (h) 2.22 2.53

Cmax (ng/mL) 113N/A

%F N/A 21.8
43

433

N/A
N/A

N/A

Maximum tolerated dose study 2: MEL-495R

0 1 2 3 4 5 6
-25
-20
-15
-10
-5
0
5

10

C
ha

ng
e 

in
 B

od
y 

W
ei

gh
t (

%
)

Treatment (days)

Vehicle

MEL-495R 5 mg/kg

MEL-495R 15 mg/kg

MEL-495R 30 mg/kg

MEL-495R treatment:

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

-20

-10

0

10

20

30

 -15  

Treatment (days)

C
ha

ng
e 

in
 B

od
y 

W
ei

gh
t (

%
)

MEL-495R 4 mg/kg

Vehicle

MEL-495R 0.5 mg/kg

MEL-495R 1 mg/kg

MEL-495R 2 mg/kg

MEL-495R treatment:

B
KINOMEscan: MEL-495R

ABC1

Alpha

Brd

PDHK

PIKK

TIF1
RIO

Atypical Kinases

CDK11B

CDK11A

TK

CMGC

CAMK

AGC

CK1

STE

TKL

> 90% 

Binding (%)

0 100

0 2 4 6 8 10
0

50

100

150

200

250

Time (hours)

M
ea

n 
pl

as
m

a 
co

nc
en

tra
tio

n 
(n

g/
m

L)

p.o. Pharmacokinetics: MEL-495R

0 2 4 6 8 10
0

50

100

150

Time (hours)

M
ea

n 
pl

as
m

a 
co

nc
en

tra
tio

n 
(n

g/
m

L)

.CC-BY-NC 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted August 3, 2025. ; https://doi.org/10.1101/2025.08.03.668359doi: bioRxiv preprint 

https://doi.org/10.1101/2025.08.03.668359
http://creativecommons.org/licenses/by-nc/4.0/


Complete blood counts Figure S15A
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