

Bilal et al, Cancer Research 2021

Supplementary Figures

The transcription factor Slug uncouples pancreatic cancer progression from the Raf-Mek1/2-Erk1/2 pathway

Faiz Bilal1,4, Enrique J. Arenas1,4, Kim Pedersen1, Alex Martínez-Sabadell1, Behnam Nabet5,6, Elizabeth Guruceaga7, Silvestre Vicent7, Josep Tabernero2,3,4, Teresa Macarulla2,3 and Joaquín Arribas1,4,8,9,10


1 Preclinical and 2 Clinical Research Programs, Vall d’Hebron Institute of Oncology (VHIO), 3 Vall d’Hebron University Hospital (HUVH) and 4 CIBERONC, Barcelona, 08035, Spain.
5 Department of Cancer Biology, Dana-Farber Cancer Institute, Boston, MA 02215, USA.
6 Department of Biological Chemistry and Molecular Pharmacology, Harvard Medical School, Boston, MA 02115, USA.
7 Program in Solid Tumors and Biomarkers, Center for Applied Medical Research, Universidad de Navarra, Pamplona 31008, Spain
8 Department of Biochemistry and Molecular Biology, Universitat Autónoma de Barcelona, Campus de la UAB, 08193, Bellaterra, Spain.
9 Cancer Research Program, IMIM (Hospital del Mar Medical Research Institute), Barcelona, Spain
10  Institució Catalana de Recerca i Estudis Avançats (ICREA), 08010, Barcelona, Spain.

Corresponding Author:
Joaquín Arribas PhD
Vall d'Hebron Institute of Oncology (VHIO)
C/Natzaret, 115-117
Barcelona 08035, Spain
Phone: +34 93 274 6026
E-mail: jarribas@vhio.net











[image: ]

Fig. S1 Characterization of cells resistant to Mek1/2 inhibition
A, Parental MIA PaCa-2 or resistant cells from the indicated clones were treated with different concentrations of Tramentinib. Then, cell numbers were estimated with the crystal violet staining assay. 
B, The indicated resistant clones were cultured with or without 90 nM MEK162 for three months. Then, cells were treated with different concentrations of MEK162 and analyzed as in A.
C, The effect of the Erk1/2 inhibitor SCH77284 on parental and resistant cells was determined as in A.
D, Parental MIA PaCa-2 cells or the indicated resistant clones were treated with or without MEK162, lysed and cell lysates analyzed by Western blot with the indicated antibodies.
E, Lysates from Parental MIA PaCa-2 cells or cells from the R2-1 resistant clone were analyzed using a human phospho-kinase antibody array. Specific signals were quantified and normalized to the levels in parental cells (blue lines). Signals corresponding to R2-1 lysates are shown as duplicate determinations (black dots) and averages (green lines).
F, The effect of the K-RasG12C inhibitor AMG-510 on parental and resistant cells was determined as in A.
Results are presented as mean ± SD.
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Fig. S2 Mutations identified in resistant cells by exome sequencing
A, Venn diagram showing overlap among mutated genes in the two R1 clones and in the three R2 clones.
B, Table showing the 41 and 9 genes mutated in the two R1 and three R2 clones, respectively. The mutations in DNA, the corresponding amino acid change and the Polyphen-2 score are shown. Mutations were predicted to have functional effects with scores ≥0.85.
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Fig. S3 Expression of Slug and markers of EMT in resistant cells and effect of SNAI1 (Snail) and SNAI2 (Slug) expression on sensitivity to Mek1/2 inhibition
A, Parental MIA PaCa-2 cells or the indicated resistant clones were lysed and cell lysates analyzed by Western blot with the indicated antibodies. 
B, Cultures from the P-PDX #57 were treated during three months with increasing concentrations of MEK162. Left, the sensitivity of the parental and resistant cells was determined with the crystal violet staining assay. Right, Western blot analysis of the expression of Slug in the same cells.
C, The expression of the indicated transcription factors were analyzed by RT-qPCR in parental MIA PaCa-2 cells or cells from resistant clones.
D, Parental MIA PaCa-2 cells or the indicated resistant clones were lysed and cell lysates analyzed by Western blot with the indicated antibodies.
E, The expression of the indicated transcription factors was analyzed by RT-qPCR in parental MIA PaCa-2 cells treated with or without MEK162.
F, Left, Western blot analysis of the expression of Snail in parental MIA PaCa-2 cells or the same cells stably transfected with a vector encoding Snail. Right, sensitivity to MEK162 was determined as described in B.
G, The levels of Slug were analyzed by RT-qPCR in control resistant cells (none) or in the same cells transduced with lentiviral vectors expressing a non-targeting shRNA (shNT) or shRNAs targeting Slug (sh 239 and sh 298). 
H, The sensitivity to MEK162 of the same cells as in G was determined as described in B.
Results are presented as mean ± SD.
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Fig. S4 Generation and characterization of cells resistant to K-RasG12C inhibition
A, Dosages of AMG-510 used to generate resistant cells.
B, Parental MIA PaCa-2 cells or cells selected as in A were treated with different concentrations of AMG-510 for 72 hours. Then, cell numbers were estimated with the crystal violet staining assay.
C, Parental MIA PaCa-2 cells or AMG-R cells were lysed and cell lysates analyzed by Western blot with the indicated antibodies. 
D, The levels of Slug were analyzed by Western blot in AMG-R cells transduced with lentiviral vectors expressing a non-targeting shRNA (shNT) or a shRNA targeting Slug (sh 239). 
E, The same cells as in D were treated with different concentrations of AMG-510 or MEK162. Then, cell numbers were estimated with the crystal violet staining assay. 
Results are presented as mean ± SD.
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Fig. S5. Effect of Slug expression on metastatic growth and pancreatic cancer prognosis
A, Luciferase-expressing parental MIA PaCa-2 cells or the same cells stably transfected with a vector encoding Slug were injected subcutaneously into NMRI mice. When tumors reached ~1000 mm3, they were surgically removed and, after 12 weeks, mice were euthanized, tissues were obtained and the presence of metastases was assessed by luminescence.
B, The quantification of luminescence in individual metastases is shown.
C, Kaplan-Meier survival curves of pancreatic cancer patients included in the TCGA studies and stratified by the expression of the indicated transcription factors.
D, Kaplan-Meier survival curves of pancreatic cancer patients excluding patients with high SNAI2 or SNAI1, as indicated.
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Fig. S6 Expression of Slug in P-PDX models of resistance to Mek1/2 inhibition
A, Mice bearing P-PDXs were treated with chemotherapy (Gemcitabine and Nab-Paclitaxel) only or with chemotherapy plus MEK162. At the end of the experiment tumors were weighted (for a detailed description of the experiment and results, see (30)).
B, Samples from the tumors quantified in A were stained with anti-Slug antibody and staining was quantified.
C, Representative photographs of cultures from the indicated P-PDX stably expressing a non-targeting shRNA (shNT) or a shRNA targeting Slug.


[image: ]
Fig. S7. Effect of Mek5 or Ekr5 inhibitors on different pancreatic cancer cells and effect of dTAG-13 on the sensitivity of MIA PaCa-2 cells to MEK162.
A, Parental MIA PaCa-2 cells were treated with different concentrations of MEK162 in the absence or presence of 2.5 µM of Mek5i or Erk5i. Then, cell numbers were estimated with the crystal violet staining assay. 
B, BxPC-3, HPAF-II or cultures from P-PDX #27 were treated with vehicle or Erk5i and the indicated concentrations of MEK162. Cell numbers were quantified as described in A.
C, Analysis by Western blot of lysates from MIA PaCa-2 cells transfected with and empty vector or the same vector encoding FKBPF36V-Slug.
D, The same cells as in C were treated with different concentrations of MEK162. Then, cell numbers were quantified as described in A.
E, MIA PaCa-2 cells were treated with different concentrations of MEK162 and dTAG-13 as indicated. Cell numbers were quantified as described in A.
F, MIA PaCa-2 cells transfected with a vector encoding Slug-FKBPF36V cells were injected subcutaneously into BALB-c Nude mice. Mice were treated with vehicle or MEK162. Tumor growth was monitored by assessing volumes.
G, The levels of Slug or pErk1/2 (upper panels) or active Caspase-3 (lower panels) were analyzed by immunohistochemistry on tumors obtained at the of the experiment shown in Fig. 7I.
Results are presented as mean ± SD.




image2.emf
R2-1 R2-3
R1-1 R1-16

R2-39
Gene DNA Protein Polyphen |R1-1 R1-16 R2-1 R2-3 R2-39
MYH6 T1732C F578L 1,000 [
ARID5B G3260A c1087Y
EPYC G649T D217Y
TAF9 A380G Y127C
ZBTB16 C71T A24V
NOP14 G1686C W562C
AOX1 C2321T S774F
GLYATL1 A155C Y528
IL17RE G1556T G519V
PCDH17 C2540T P847L
DOPEY1 C2597G A866G
TBX3 A818C K273T
GSTA2 325_327del | 109_109del
HKR1 A566C K189T
ALMS1 C9004G P3002A
HYAL4 G1406T C469F
ASPM G8168C R2723T
AEBP1 A1088C D363A
KCNH5 T2918G V973G
SYNE2 G2551T E851X
CAMSAP1 G1987C D663H
CLSPN G1795A A599T
ANK3 G12239T R4080M
TIMM9 C259T Q87X
RCL1 G300T E100D
TCAIM A785T Q262L
VL A996C Q332H
APOB A12409C T4137P
APBA2 C940T P314S
AMOT G1414A V472l
AGMO G1301T R4341
PRG3 G166T V56L
MCM7 C2087T AB96V
BHMT2 G683T Ww228L
PER2 C867A F289L
KIAA1468 A1205G D402G
NR3C1 G1654C V5521
FAM186A 4594_4629del | 1532_1543del
ABCA5 128dupT L43fs
JMJD8 821_832del |274_278del
SGMS1 G927T W309C
NOX5 C1957A L653M
ITGA1 G2893T A965S
MAGEC1 C650A S217Y
LILRA4 A770G K257R
SPPL2C C26T POL
PHTF1 A625T 1209F
ANKLE1 1919_1932del| C640fs










Gene DNA Protein PolyphenR1-1R1-16R2-1R2-3R2-39

MYH6 T1732C F578L 1,000 1 1

ARID5B G3260A C1087Y 0,999 1 1

EPYC G649T D217Y 0,999 1 1

TAF9 A380G Y127C 0,998 1 1

ZBTB16 C71T A24V 0,998 1 1

NOP14 G1686C W562C 0,995 1 1

AOX1 C2321T S774F 0,994 1 1

GLYATL1 A155C Y52S 0,992 1 1

IL17RE G1556T G519V 0,990 1 1

PCDH17 C2540T P847L 0,983 1 1

DOPEY1 C2597G A866G 0,960 1 1

TBX3 A818C K273T 0,954 1 1

GSTA2 325_327del 109_109del 0,941 1 1

HKR1 A566C K189T 0,941 1 1

ALMS1 C9004G P3002A 0,940 1 1

HYAL4 G1406T C469F 0,923 1 1

ASPM G8168C R2723T 0,831 1 1

AEBP1 A1088C D363A 0,774 1 1

KCNH5 T2918G V973G 0,760 1 1

SYNE2 G2551T E851X 0,730 1 1

CAMSAP1 G1987C D663H 0,706 1 1

CLSPN G1795A A599T 0,683 1 1

ANK3 G12239T R4080M 0,679 1 1

TIMM9 C259T Q87X 0,642 1 1

RCL1 G300T E100D 0,488 1 1

TCAIM A785T Q262L 0,286 1 1

IVL A996C Q332H 0,281 1 1

APOB A12409C T4137P 0,270 1 1

APBA2 C940T P314S 0,129 1 1

AMOT G1414A V472I 0,106 1 1

AGMO G1301T R434I 0,092 1 1

PRG3 G166T V56L 0,012 1 1

MCM7 C2087T A696V 0,011 1 1

BHMT2 G683T W228L 0,001 1 1

PER2 C867A F289L 0,001 1 1

KIAA1468 A1205G D402G 0,000 1 1

NR3C1 G1654C V552L 0,000 1 1

FAM186A 4594_4629del1532_1543del 1 1 1 1

ABCA5 128dupT L43fs 1 1

JMJD8 821_832del 274_278del 1 1

SGMS1 G927T W309C 0,998 1 1 1

NOX5 C1957A L653M 0,733 1 1 1

ITGA1 G2893T A965S 0,536 1 1 1

MAGEC1 C650A S217Y 0,511 1 1 1

LILRA4 A770G K257R 0,506 1 1 1

SPPL2C C26T P9L 0,271 1 1 1

PHTF1 A625T I209F 0,003 1 1 1

ANKLE1 1919_1932delC640fs 1 1 1 1

R1-1 R1-16

41 22 25

R2-1 R2-3

9

25 16

4

1 3

20

R2-39

A

B


image3.emf
Q4
>

o
Q2 © oD _ P-PDX #57
\V“ NN \Qib\QiL(bQ{b kDa 6 B
@ 48 ..% 4 h *% *% *% * |C50 !HM!
35 & 47 . ; Parental  0.25 Q&
SluQ 3 . ’ . - ._25 g 7 I % { X 100 - —=— Resistant 4.7 e(‘\\'(b %&
. . 63 > 27 g 80 QQ} & 0a
Vimentin (o ererer e 48 0 AN mENINIE = 50 1 r _48
- 3 U s Slug & we —3°
Fibronectin e - —300 8 1 f S 40 - = wkx =2
c 4 o 1 o _48
_180 S 6 {' o 20 - GAPDH e s
_48 4] o -3
GAPDH 35 8 o] ﬂ 1 10 102 10° 10
-3 1o L _ [MEK162] nM
TUDUIIN s s s s _ 48 (bf(b \:\ K (v,\ q,'(b Q)Q’
T T i
\s <z K3 o E
@ D e ‘b
FE Q\"’ & Ko 0.
100 = SNAH SNl . e - o ] A Vehicle
] _48 i
" mSNAR Sraid e - <l oMEK162
<C SNAI3 N R 100 P J
- Toc I T
% TBX2 —75 g 47
1 TWIST2  Twisto i o e e s &~ 2 N
- | X - - -
= ZEB1 - . - n (= N
0 Zeb1 EE T R - O T o A
MIA R1-1 R1-16 R2-1 R2:3 R2-39 T S &L FELe
PaCa-2 GAPDH "= asw wse ane snw = a5 § (0% c/_,e ~ g 4%
MIA PaCa-2 G H
100 1.2 ] R2-39 5
& %Q'b\ kba £ 80 < 7 IS
_ -8 7 ] Z 0.8 ; ®
Snail e a 25 .E—) ] E | X3}
GAPDH —-48 o 40 204 | S
-- 35 E— 20 -. (% | 2— 20 -' - shNT
o) (0]
%) ] 0.0 | O - —=—shSlug 298
1 10 102 10° 104 OQQJ e& Qigb qg,‘b 1 10 102 108 104
[MEK162] nM NRIE NS [MEK162] nM










R2-39

0,0

0,4

0,8

1,2

N

o

n

e

s

h

N

T

s

h

 

2

3

9

s

h

 

2

9

8

S

l

u

g

(

m

R

N

A

)

1.2

0.8

0.4

0.0

0

20

40

60

80

100

1 100 10000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

Parental

Resistant

0

2

4

6

M

I

A

 

P

a

C

a

-

2

R

1

-

1

R

1

-

1

6

R

2

-

1

R

2

-

3

R

2

-

3

9

V

i

m

e

n

t

i

n

0

2

4

6

8

M

I

A

 

P

a

C

a

-

2

R

1

-

1

R

1

-

1

6

R

2

-

1

R

2

-

3

R

2

-

3

9

F

i

b

r

o

n

e

c

t

i

n

* ** *** ******

** ** ** ** *

M

I

A

 

P

a

C

a

-

2

R

1

-

1

R

1

-

1

6

R

2

-

1

R

2

-

3

R

2

-

3

9

Slug

48

35

25

kDa

GAPDH

Fibronectin

Vimentin

Tubulin

300

180

48

63

48

35

63

48

A

C D

0

1

10

100

MIA

PaCa-2

R1-1 R1-16 R2-1 R2-3 R2-39

m

R

N

A

SNAI1

SNAI2

SNAI3

TBX2

TWIST2

ZEB1

0

2

4

6

8

10

S

N

A

I

1

S

N

A

I

2

S

N

A

I

3

T

B

X

2

T

W

I

S

T

2

Z

E

B

1

m

R

N

A

Vehicle

MEK162

F

0

20

40

60

80

100

1 100 10000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

Vector

Snail

GAPDH

V

e

c

t

o

r

48

25

kDa

S

n

a

i

l

MIA PaCa-2

1 10

2

10

3

10

G

0

20

40

60

80

100

1 100 10000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

shNT

shSlug 298

1 10

2

10

4

10 10

3

R2-39

H

0.25

IC50 (µM)

4.7

10

2

10

3

10 10

4

P

a

r

e

n

t

a

l

R

e

s

i

s

t

a

n

t

Slug

48

35

25

kDa

GAPDH

48

35

P-PDX #57

B

20

25

M

I

A

 

P

a

C

a

-

2

R

1

-

1

R

1

-

1

6

R

2

-

1

R

2

-

3

R

2

-

3

9

Snail

48

kDa

GAPDH

Zeb1

Tbx2

245

180

75

100

48

35

48

25

Snai3

17

Twist2

E

Snail

48

35

**

**

**

***

***

***

***

10

4

1


image4.emf
>

AMG-510 (nM)

B 1C50 (nM) C o

70 - ; MIAPaCa-2 33 RV
60 4 g 100 ——AMG-R  >500 Q\?“ v@ kDa 20
501 § 80; : —48 15
2 1 o
497 S 60 Sug™ @, 2o
30 . = S, —45
20 o 404 = GAPDH s 5
10 - T 20 ] -3 0+=
&} ] v &
0 +——r——rr—r+rrr—r+rr"m 0 . . \ O(uég
0123 4567 10 102 103 L <
Time (weeks) [AMG-510] nM §'
E IC50 (nM) IC50 (uM)
(¢) 1 ——shNT >500 ——shNT >7.2
< Q’Q?’ < 100 - shSlug 239 65 o 100 - shSlug 239 0.06
A < 1 ~ 7 T
—48 1’0 -'é 60 i - r g 60 h
SIU - — o qq__) O ST =S, R I ..................
’ —‘212(%05 E 40 4 to= g 40'_ I::
GAPDH cm— ’ T 2 oo = 20 -
_35 © J 3 ]
070 o 0 T T T TTTTm 0 = -r -r -
$ e 10 102 108 1 10 102 108 10¢
S o‘}/ [AMG-510] nM [MEK162] nM









A

33

IC50 (nM)

> 500

0

20

40

60

80

100

1 10 100 1000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[AMG-510] nM

MIA PaCa-2

AMG-R

10

2

10

3

10

***

*

**

***

**

*

B

M

I

A

 

P

a

C

a

-

2

A

M

G

-

R

GAPDH

Slug

48

25

35

kDa

45

0

10

20

30

40

50

60

70

0 1 2 3 4 5 6 7

A

M

G

-

5

1

0

 

(

n

M

)

Time (weeks)

C

s

h

N

T

s

h

S

l

u

g

2

3

9

GAPDH

Slug

48

25

35

kDa

45

D

0

20

40

60

80

100

1 10 100 1000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[AMG-510] nM

shNT

shSlug 239

>500

IC50 (nM)

65

***

*

**

**

**

*

10

2

10

3

10

E

0

20

40

60

80

100

1 10 100 100010000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

shNT

shSlug 239

>7.2

IC50 (µM)

0.06

1 10

2

10

4

10 10

3

**

**

*

*

*

*

0,0

0,5

1,0

s

h

N

T

s

h

S

l

u

g

 

2

3

9

S

l

u

g

0

5

10

15

20

M

I

A

 

P

a

C

a

-

2

A

M

G

-

R

S

l

u

g


image5.emf
10
038
0,6

04
0,2
0,0

Survival rate

AP
A 10,88
] °
Q) :
&
Luc-cells 2
c
i)
o
<
o
Removal of End point 1
rimary tumor & O
primary S
h = SNAI3 (p-value= 0.099) TBX2 (p-value= 0.391) E TWIST2 (p-value= 0.664) i ZEB1 (p-value= 0.657)
E Low exp Low exp - Low exp ] .-'; Low exp
= High exp = High exp = High exp .| = High exp
] ] b
] - 5
4 _ I.l__
| TCGA ] TCGA ] TCGA | TcaA g

Survival rate

00 1

Low

High

0 10 20 30 40 50 60
Time (months)

High SNAI2
(excluding high SNAI1 patients)

0 10 20 30 40 50 60
Time (months)

High SNAI2
(including all patients)

p-value=0.01341

p-value=0.0032

0 10 20 30 40 50 60 O 10 20 30 40 50
Time (months) Time (months)
75 38 21 8 5 5 4 48 38 25 16 8 1

30 6 3 1 0 0 0

17 9 5 1 0 0

0 10 20 30 40 50 60
Time (months)

High SNAI1
(excluding high SNAI2 patients)

0 10 20 30 40 50 60
Time (months)

High SNAI1
(including all patients)

p-value=0.2811

p-value=0.4016

0 10 20 30 40 50 60
Time (months)

75 31 17 6 3 3

30 13 7 3 2 2

0 10 20 30 40 50
Time (months)

48 35 23 12 4 1

17 12 7 5 4 0









None

Slug

1

10

N

o

n

e

S

l

u

g

P

h

o

t

o

n

 

f

l

u

x

 

[

p

/

s

]

(

n

=

3

)

(

n

=

3

)

B A

Luc-cells

Endpoint Removalof

primarytumor

0,0

0,2

0,4

0,6

0,8

1,0

0 10 20 30 40 50 60

S

u

r

v

i

v

a

l

 

r

a

t

e

Time (months)

Low exp

High exp

TCGA

SNAI3 (p−value= 0.099)

0 10 20 30 40 50 60

Time (months)

Low exp

High exp

TCGA

TBX2 (p−value= 0.391)

0 10 20 30 40 50 60

Time (months)

Low exp

High exp

TCGA

TWIST2 (p−value= 0.664)

0 10 20 30 40 50 60

Time (months)

Low exp

High exp

TCGA

ZEB1 (p−value= 0.657)

C

0,0

0,2

0,4

0,6

0,8

1,0

0 10 20 30 40 50

Time (months)

High SNAI1 

(including all patients)

0 10 20 30 40 50

0

.

0

0.

2

0.

4

0.

6

0

.

8

1

.

0

Kaplan Meier (p−value= 0.40116 )

Time (months)

S

u

r

v

i

v

a

l

 

P

r

o

b

a

b

i

l i

t

y

Low

High

Lo w 48 35 23 12 4 1

High 17 12 7 5 4 0

p-value=0.4016

48 35 23 12 4 1

17 12 7 5 4 0

0,0

0,2

0,4

0,6

0,8

1,0

0 10 20 30 40 50 60

Time (months)

High SNAI1

(excluding high SNAI2 patients)

75 31 17 6 3 3

30 13 7 3 2 2

0 10 20 30 40 50 60

0

.

0

0

.

2

0.

4

0

.

6

0

.

8

1

.

0 Kaplan Meier (p−value= 0.28108 )

Time (months)

S

u

r

v

i

v

a

l

 

P

r

o

b

a

b

i

l i

t

y

Low

High

Low75 31 17 6 3 3

High30 13 7 3 2 2

p-value=0.2811

0,0

0,2

0,4

0,6

0,8

1,0

0 10 20 30 40 50

Time (months)

High SNAI2 

(including all patients)

0 10 20 30 40 50

0

.

0

0

.

2

0

.

4

0

.

6

0

.

8

1

.

0

Kaplan Meier (p−value= 0.0032 )

Time (months)

S

u

r

v i

v

a l

 

P

r

o

b

a

b i

l

i t

y

Low

High

Lo w 48 38 25 16 8 1

High 17 9 5 1 0 0

p-value=0.0032

48 38 25 16 8 1

17 9 5 1 0 0

75 38 21 8 5 5 4

30 6 3 1 0 0 0

Low

High

0,0

0,2

0,4

0,6

0,8

1,0

0 10 20 30 40 50 60

S

u

r

v

i

v

a

l

 

r

a

t

e

Time (months)

High SNAI2 

(excluding high SNAI1 patients)

0 10 20 30 40 50 60

0.

0

0.

2

0

.

4

0

.

6

0

.

8

1

.

0

Kaplan Meier (p−value= 0.01341 )

Time (months)

S

u

r

v

i

v

a

l

 

P

r

o

b

a

b

i

l i

t

y

Low

High

Low75 38 21 8 5 5 4

High30 6 3 1 0 0 0

Low

High

p-value=0.01341

Low

High

Low

High

Low

High

D


image6.emf
>

Tumor weight (mg)
N A O ®
8 8 8 8

0 A
P-PDX-

C

O Gem + Nab-P
O Gem + Nab-P + MEK162

P=0.021

#6

P=0.03

(from Pedersen et al 2017)

P=0.049

ns

ns

H-Score

a-pErk5

H-Score 15

225

235

120










C

P-PDX #27

shNT

shSlug 239

0

200

400

600

800

#6 #30 #10 #21 #27

T

u

m

o

r

w

e

i

g

h

t

 

(

m

g

)

P-PDX-

P=0.021 P=0.03 P=0.049 ns ns

(from Pedersen et al 2017)

Gem + Nab-P

Gem + Nab-P + MEK162

P-PDX #6 #30 #10 #21 #27

a

-Slug

A B

H-Score 30 80 160 250 220

a

-pErk5

H-Score 15 0 225 235 120


image7.emf
MIA PaCa-2

10.06 uMS

Cell proliferation (%)

R
~
C
i)
—
©
b
()
=
©
=
o
©
o

HPAF-II

o+ P-PDX#27

......................................

40 4 0.12puM T _
Control E Vehicle i -
20 | wmeksi | Vetice "
o Jp Mot 21,51 0 N 02 103 104 N 2 103 104 : ” p ~ -
y 10 102 10 10% 1 10 10 10° 10 1 10 10 10° 10 1 10 102 103 104
[MEK162] nM [MEK162] nM [MEK162] nM [MEK162] nM
\\9 D IC50 (uM) E
é Q R 1 Vector 0.15 ~ 100 + d-TAG13 (uM) IC50 (uM)
Aec’ {g’ kDa < 100 —-FKBP-Slug 1.86 > : 0 0.097
—63 c 80| s 801 0.107
(o] O J
Slug - = ' T 60 -
-35 g 601 RN g ...............................................
—63 S 40 : s 401
Tubulin e—— a 1 . 2 5]
—48 % 20 - © |
S ' © o
0 i T TR TTIYT—
110 102 10° 10% 110 102 10° 10¢
[MEK162] nM [MEK162] nM
G Slug pErk1/2
Vehicle dTAG 13 Vehicle MEK162 MEK1 62 + dTAG 13
700 :a":' ,f N "; “ ‘i 2 i K : ,- 2 (' 1'0. o T
o 1 —— Vehicle Ve ypm TR b T, o Sl
2 600 - 4% i",‘; 3 N o o $ 5 Wasey '._ il
E { —— _ MEK162 '.T"‘éy,' :’.(_-:“ . ‘lq £ (-. ».\\,_. R "i.
£ ~ }.p.,‘l_ TRNY @ en By G Wh Ty ‘.,,.-,_‘;,« Fin
2% - & B ’ Ny s " . ("" s L, o
E e s Y T v e,
g Caspase-3
8 Vehicle MEK162 dTAG-13 MEK1 62 + dTAG 13
5 r e 7 - ._;P’ "."‘ ,‘.‘a
S ek e W% ke 5 e
86420246 81012 B “ P b G s
Time (days) v " 100um Shay kR o S









63

35

kDa

63

F

K

B

P

-

S

l

u

g

Tubulin

V

e

c

t

o

r

Slug

D

0

20

40

60

80

100

1 10 100100010000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

0

2.5

1

10

2

10

4

10 10

3

d-TAG13 (µM)

0.097

IC50 (µM)

0.107

E

0

20

40

60

80

100

1 10 100 100010000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

Vector

FKBP-Slug

*

*

**

**

**

1.86 

0.15 

IC50 (µM)

1 10

2

10

4

10 10

3

F

C

0

100

200

300

400

500

600

700

-8-6-4-20 2 4 6 81012

T

u

m

o

r

 

v

o

l

u

m

e

 

(

m

m

3

)

Time (days)

Vehicle

MEK162

0

20

40

60

80

100

1 100 10000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

Control

Mek5i

Erk5i

1 10

2

10

3

10 10

4

MIA PaCa-2

0.18µM

0.06µM

0.12µM

A

P-PDX #27

0

20

40

60

80

100

1 10 100 100010000

[MEK162] nM

Vehicle

Erk5i

2.25µM

0.09µM

1 10

2

10

3

10 10

4

BxPC-3

0

20

40

60

80

100

1 10 100 100010000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

Vehicle

Erk5i

2.34µM 1.38µM

1 10

2

10

3

10 10

4

HPAF-II

0

20

40

60

80

100

1 10 100 100010000

[MEK162] nM

Vehicle

Erk5i

1.72µM 0.13µM

1 10

2

10

3

10 10

4

B

G

Vehicle dTAG-13 Vehicle MEK162 MEK162 + dTAG-13

Slug pErk1/2

20 µm

Vehicle MEK162 dTAG-13

MEK162 + dTAG-13

Caspase-3

20 µm

100 µm

48

**

*

*

*

*

*

**

**

**

**

**

**

***

***

***

**


image1.emf
1C50 (uM)

o MIA PaCa-2 MiAPaCa-2 MIAPaCa-2 0.06
) 4 o
& ] ——R2-39 & 100 ;;
po i E=1
E_) 60 1o s e N\ T TpM L TRIE 7 0> 1.63 UM g 60
= i L 1.72uM =
2 41 - T 5 40
= 20 - S = 20
o) ] =
g ] 8
10 102 108 10 102 108 > 3 4
[Trametinib] nM [Trametinib] nM [S1COH7712084] :1(|3A 1
B Cultured for 3 months + or - MEK162 IC50 (nM)
; ; MIAPaCa-2 34
< 100 ; < 100 ¢ ——R11 188
E/ 80 1 o 1 240
S Z § 801
o 604 ‘g 60 -
$ bl S 4 [ : y
= 20| + MEK162 + MEK162 + MEK162 S 50 i
8 o —— - MEK162 ——- MEK162 ——- MEK162 8 .
- . . 0
102 10°  10* 102 10% 10 102 103 10 10 102
[MEK162] nM [MEK162] nM [MEK162] nM [AMG-510] nM
Q/
>
D ¢ E
X Ri-1 R1-16 R2-1 R2-3 R2-39 12, ~MAPaCa2 -R2-1 .
MEK162 - + + - + - + - + - + kDa o 1.7 : L . (RN o T e s:
pAkt —63 %0,8" o 8% e, o .'. * "..: ":. :
c . . . .
-— ) . [&) s A
(S473) -'Q'g'. s S
c04 4
—63 L
AKL S S S e S S S e e - ]
—48 0 i ;
-20 Y Y PR IR E iS558 8508580280 E5E85E88
2+ Zaq 008 8% U)au) an 8 = o™ o
—11 a © '8 £dd £% i R & G wE
o sS=- SagQ e <= 9 o g
—48 & <k < o o Hoe o n
(O] < <

GAPDH w s s s sm s S0 s sl S S S
-35









0

20

40

60

80

100

1 10 100 1000

[Trametinib] nM

MIA PaCa-2

R2-1

R2-3

R2-39

0

20

40

60

80

100

1 10 100 1000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[Trametinib] nM

MIA PaCa-2

R1-1

R1-16

0

20

40

60

80

100

10 100 1000 10000

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[MEK162] nM

+ MEK162

 - MEK162

0

20

40

60

80

100

10 100 1000 10000

[MEK162] nM

+ MEK162

- MEK162

R2-3

Cultured for 3 months + or -MEK162

0

0,4

0,8

1,2

p

3

8

 

a

l

p

h

a

E

R

K

1

/

2

J

N

K

1

/

2

/

3

G

S

K

3

 

a

l

p

h

a

/

b

e

t

a

p

5

3

 

(

S

3

9

2

)

E

G

F

 

R

M

S

K

1

/

2

A

M

P

K

 

a

l

p

h

a

 

1

A

K

T

 

1

/

2

/

3

 

(

S

4

7

3

)

A

K

T

 

1

/

2

/

3

 

(

T

3

0

8

)

p

5

3

 

(

S

4

6

)

T

O

R

C

R

E

B

H

S

P

2

7

A

M

P

K

 

a

l

p

h

a

 

2

B

e

t

a

 

c

a

t

e

n

i

n

p

7

0

 

S

6

 

K

i

n

a

s

e

p

5

3

 

(

S

1

5

)

c

-

J

u

n

S

r

c

L

y

n

L

c

k

S

T

A

T

2

S

T

A

T

5

a

p

7

0

 

S

6

 

K

i

n

a

s

e

…

R

S

K

 

1

/

2

/

3

e

N

O

S

F

y

n

Y

e

s

F

g

r

S

T

A

T

6

S

T

A

T

5

b

 

(

Y

6

9

9

)

S

T

A

T

3

 

(

Y

7

0

5

)

p

2

7

P

L

C

-

g

a

m

m

a

 

1

H

c

k

C

h

k

-

2

F

A

K

P

D

G

F

-

R

 

b

e

t

a

S

T

A

T

5

a

/

b

…

S

T

A

T

3

 

(

S

7

2

7

)

W

N

K

1

P

Y

K

2

P

R

A

S

4

0

H

S

P

6

0

F

o

l

d

c

h

a

n

g

e

MIA PaCa-2 R2-1

10

2

10

3

10

**

**

**

**

**

**

**

**

***

***

***

**

**

**

**

**

***

***

***

**

**

0.008µM

0

20

40

60

80

100

1 10 100100010000

C

e

l

l

p

r

o

l

i

f

e

r

a

t

i

o

n

(

%

)

[SCH77284] nM

MIA PaCa-2

R1-1

R1-16

10

2

10

3

10 10

4

**

**

***

**

**

**

**

****

**

**

0.06

IC50 (µM)

1.1

2.3

C

E

F

A

B

D

34

IC50 (nM)

0

20

40

60

80

100

1 10 100

C

e

l

l

 

p

r

o

l

i

f

e

r

a

t

i

o

n

 

(

%

)

[AMG-510] nM

MIA PaCa-2

R1-1

R1-16

10

2

10

188

240

**

***

**

**

***

**

**

**

*

**

pAkt

(S473)

Akt

MEK162

- +

R1-1 R1-16 R2-1 R2-3 R2-39

M

I

A

 

P

a

C

a

-

2

- +

- + - + - + - +

63

kDa

48

63

48

p4EBP1

20

11

GAPDH

48

35

10

2

10

3

10

**

**

***

**

***

***

**

**

**

***

**

**

**

*

0.008µM

0

20

40

60

80

100

10 100 1000 10000

[MEK162] nM

+ MEK162

- MEK162

R2-1 R1-1

10

3

10

4

10

2

10

3

10

4

10

2

10

3

10

4

10

2

**

1.1µM

1.7µM

0.85µM

1.63µM

1.72µM


