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Figure S1. Evaluation of IAP- and CRBN-PROTACs. Western blot analysis of MLK3 levels in 

A375 cell line with doxycycline (DOX) inducible MLK3 overexpression after 24 h treatment with 

CEP1347-IAP-01 or CEP1347-CRBN-01 PROTACs in concentration ranges 0.125 µM - 10 µM. 

DMSO was used as a control. 
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Figure S2. Specificity of endogenous MLK3 degradation by CEP1347-VHL-02 PROTAC in 

MCF-7 and MDA-MB-468 cell lines. (A) RT-qPCR analysis of MLK3 mRNA level in MCF-7 

and MDA-MB-468 cell lines after 24 h treatment with 1 µM CEP1347-VHL-02 PROTAC. The 

results were normalized to GAPDH levels. (B) Western blot analysis of MLK3 levels in MCF-7 

and MDA-MB-468 cell lines after 24 h treatment with 1 µM CEP1347-VHL-02 PROTAC or 1 

µM CEP1347-VHL-02-epimer. DMSO was used as a control. (C) Western blot analysis of MLK3 

levels in MCF-7 and MDA-MB-468 cell lines after 24 h treatment with CEP1347 compound or 

CEP1347-VHL-02 PROTAC. DMSO was used as a control. (D) Western blot analysis of MLK1, 

MLK2, MLK3 and MLK4 levels in MCF-7 and MDA-MB-468 cell lines after 24 h of 1 µM 

CEP1347-VHL-02 PROTAC treatment. DMSO was used as a control. 
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Figure S3. Evaluation of different PROTACs by Western Blot analysis in MCF-7 and MDA-MB-

468 cell lines. (A) Western blot analysis of MLK3 levels in MCF-7 and MDA-MB-468 cell lines 

after 24 h treatment with different VHL-based PROTACs in concentration ranges 0.25 µM - 5 µM. 

DMSO was used as a control. (B) Western blot analysis of MLK3 levels in MCF-7 and MDA-

MB-468 cell lines after 24 h treatment with CEP1347-IAP-01 PROTAC in concentration ranges 

0.25 µM - 5 µM. DMSO was used as a control. (C) Western blot analysis of MLK1, MLK2 and 

MLK4 levels in MCF-7 and MDA-MB-468 cell lines after 24 h treatment with 1 µM CEP1347-

IAP-01 PROTAC. DMSO was used as a control.



S6

Figure S4. Shotgun proteomic analysis of total cell protein extracts from MCF-7 (A) and MDA-

MB-468 (B) cell lines, and corresponding Western Blot analysis, after the treatment of 1 µM 

CEP1347-VHL-02 PROTAC for 24 hours. 
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Figure S5. Degradation of MLK3 by CEP1347-VHL-02 PROTAC treatment decreased the 

activation of the JNK pathway, but not of the ERK pathway, in MCF-7 and MDA-MB-468 cell 

lines. (A) Western blot analysis of ERK and p-ERK in MCF-7 and MDA-MB-468 cell lines after 

24 h of 1 µM CEP1347-VHL-02 PROTAC treatment. DMSO was used as a control. (B) Western 

blot analysis of JNK and p-JNK in MCF-7 and MDA-MB-468 cell lines after 24 h of 1 µM 

CEP1347-VHL-02 PROTAC treatment. DMSO was used as a control. 
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Figure S6. Knock-down of MLK3 decreases the colony formation potential of MDA-MB-468, 

but not the MCF-7 cell line. (A) MCF-7 and MDA-MB-468 cells were transiently transfected with 

siRNA targeting MLK3 or scrambled siRNA (siNT) as a control. Whole cell lysates were analyzed 

by Western blot. (B) Colony formation potential was assessed by crystal violet staining and 

quantified by absorbance measurement. The statistical analysis was performed using an unpaired 

t-test (*p < 0.05) compared with siNT control.



S9

Figure S7. Degradation of MLK3 by CEP1347-VHL-02 PROTAC treatment impaired the 

formation of MDA-MB-468 spheroids in 3D cell culture. Representative photographs of spheroids 

formed by MCF-7 and MDA-MB-468 cells after 10 days of 1 µM CEP1347-VHL-02 PROTAC 

treatment in hydrogels (A) or low-attachment surface plates (B). DMSO was used as a control.
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Figure S8. NMR spectra and HPLC traces of newly synthesized PROTACs.
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UPLC-MS of CEP1347-VHL-01
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UPLC-MS of CEP1347-VHL-02
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UPLC-MS of CEP1347-VHL-02-epimer
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UPLC-MS of CEP1347-VHL-03
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UPLC-MS of CEP1347-VHL-04
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UPLC-MS of CEP1347-VHL-05
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UPLC-MS of CEP1347-VHL-06
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CEP1347-VHL-07 13C NMR in CDCl3

102030405060708090100110120130140150160170
f1 (ppm)

VS06-49.3.fid

14
.5

7
14

.7
3

15
.6

7

22
.4

2
25

.7
5

26
.0

8
26

.4
4

26
.4

9

35
.3

4
36

.1
0

36
.3

3
36

.4
8

39
.2

1
42

.8
4

46
.1

2
48

.7
9

53
.4

4
57

.1
3

58
.7

5

69
.7

5
70

.0
5

70
.3

6
70

.4
4

70
.6

1
70

.7
2

70
.7

7
70

.9
9

85
.5

4
85

.6
0

10
0.

64

10
7.

78
11

3.
67

11
5.

12
11

6.
05

11
7.

35
12

0.
42

12
1.

81
12

4.
41

12
5.

06
12

5.
25

12
6.

03
12

6.
37

12
6.

50
12

6.
73

12
9.

01
12

9.
44

12
9.

56
12

9.
73

13
0.

15
13

0.
64

13
2.

24
13

6.
06

13
9.

67
14

3.
70

15
0.

46

17
0.

01
17

0.
37

17
1.

19
17

2.
73

17
2.

98

UPLC-MS of CEP1347-VHL-07
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CEP1347-VHL-08 13C NMR in DMSO-d6

102030405060708090100110120130140150160170
f1 (ppm)

VS06-51-DMSO-d6.3.fid
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CEP1347-IAP-01 13C NMR in DMSO-d6
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f1 (ppm)
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UPLC-MS of CEP1347-IAP-01
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UPLC-MS of CEP1347-CRBN-01
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