ProNGF promotes brain metastasis through TrkA/EphA2 induced Src
activation in triple negative breast cancer cells

Julien Cicero, Sarah Trouvilliez, Martine Palma, Gaetan Ternier, Laurine Decoster, Eloise Happernegg, Nicolas Barois,
Alexandre Van Outryve, Lucie Dehouck, Roland P Bourette, Eric Adriaenssens, Chann Lagadec, Cagatay Mehmet Tarhan,

Dominique Collard, Zied Souguir, Elodie Vandenhaute, Gregory Maubon, Francois Sipieter, Nicolas Borghi, Fumitaka
Shimizu, Takashi Kanda, Paolo Giacobini, Fabien Gosselet, Nathalie Maubon, Xuefen Le Bourhis, Isabelle Van Seuningen,

Caroline Mysiorek and Robert-Alain Toillon.

Supplemental data



MDA-MB-231 TrkA KD | MDA-MB-231 TrkA KD
proNGF stimulation |
ns
|
ns
500 | |
%k 3k % %k %k 3%k 5k

AN
-
o

W
-
-

TrkA/EphAZ2 dots per cell
N
o
o

100 é %

0
SIP75NTR SIP75NTR
7, C?Q 2 C?Q
\O$ \O$
Q Q
SiP75NTR

Figure S1.



MDA-MB-231 TrkA
proNGF (60 min)
Entrectinib [nM] O 0 1 10 100 250 500

. pTrkA

140 kDa | e I W o o

_

140 kDa | "% "S5 S % o e e | TrkA

60 kDa | B B 88 . & & | bSrc

60 KDa | s s v s w #0 @0 | SrC

42 KDa | * pn o5 s e e W | Actin

MDA-MB-231 TrkA MDA-MB-231 TrkA
i I oy
ns ' ns
sk
. *

= 1.50- | S 25 | ‘

= T

C @)
© 9 1.25- é O
N = 5
52l o3
® o 1.00— g) o
=5 52
© ©
Y _g | 14 5

- 0.5 o)

O =

N—" 0.0 T | | | | | | | 00 | | | | | | |

0 0 1 10 100250500 Entrectinib (nM) 0 0 1 10100250500 Entrectinib (nM)
+ proNGF + proNGF

MDA-MB-231 TrkA

130 kDa

42 kDa

Figure S2.



MDA-MB-231 TrkA

siCTRL

TrkA/EphA2 colocalization
(O min proNGF with siCTRL)

TOS(linear) Median values

5% 1.0
10 %
15 %

20 %
25 % 0’6
30 %
B %
040% 0,2
S 45%
) s0%
Q_SS%
60 %
65 % ‘0,2
70 %
75 %
80 %
85 % -0,6
90 %
95 %
100 % _1 O
RRRRRRRERLRRIRREIIIRREERRR
S88LSIRREBIBILEIB8ILRL2®

siCTRL

TrkA/EphA2 colocalization
(60 min proNGF with siCTRL)

TOS(linear) Median values

X
25 % 016
30 %
35 %
40 %
O 45 % 02
p -
U) 50 %
55 %
Q-GO%
65 % -0,2
70 %
75 %
80 %
85 % 0,6
90 %
95 %
100 %
BRI RERERER -1.0
S88BRREBBILIEIL&RKeEw

siP75NTR

siP75NTR

TrkA/EphA2 colocalization
(0 min proNGF with sip75NTR)

TOS(linear) Median values

5% 1.0
10 %
15 %

20 %
25 % 0’6
30 %
35 %
O 40 % 0’2
S 45 %
) 0%
Q_55%
60 %
65 % _0’2
70 %
75 %
80 %
85 % -0,6
90 %
95 %
100 % -1.0
S - - - - - - S S-S - - - - - S S - - 3
2838802828225 883 822"
: EphA2

MDA-MB-231 TrkA KD

siP75NTR

siP75NTR

TrkA/EphAZ2 colocalization
(60 min proNGF with sip75NTR)

TOS(linear) Median values

5% 1.0
10 %
15 %

20 %
25 % 0’6
30 %
35 %
040% 02
 45% ’
([)50%
Q_SSU/
60 %
65 % _032
70 %
75 %
80 %
85 % -0,6
90 %
95 %
100 % -1.0
RERERER IR LR REIRERERER
S888322 8888228838 22"

siCTRL

TrkA/EphA2 colocalization
(O min proNGF with siCTRL)

TOS(linear) Median values

5% 10
10 %
15 %

20 % 0,6
25 %
30%
35 %
O w0% 0,2
— 45 %
(D 50 %
55 %
. B0% -0,2

65 %
70 %
75 %

80 % -0,6
85 %
90 %
95 %
100 % -1.0

oooooooooo

mmmmmmmmmmmmmmmmmmmm

Figure S3.

siCTRL

TrkA/EphA2 colocalization

(60 min proNGF with siCTRL)

TOS(linear) Median values

mmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmm

siP75NTR

siP75NTR

TrkA/EphA2 colocalization

(O min proNGF with sip75NTR)

TOS(linear) Median values

5% 1.0
10 %
15 %

20 % 0,6
25 %
30%
35 %
Q 40% 0,2
S 450
CD50%
O 5%
60 %
65 % -0,2
70 %
75 %
80 % -0,6
85 %
90 %
95 %
100 % -10
EEESEISSEeReRERERRas
S 3RS R BT B IR K222

siP75NTR

siP75NTR

TrkA/EphA2 colocalization

(60 min proNGF with sip75NTR)

TOS(linear) Median values

20 % 0.6
25 % ’
30 %

35 %

Q 40% 0,2

S 45 %

) s0%

Q 5%

60 %

65 % -0,2

70 %

75 %

80 %

85 % 0,6

90 %

95 %

100 % _10
HEAEEREa0@eanaResRas
S8888RBE88LI8R_/RLLY

MDA-MB-231 TrkA

< ns

C

29 s
B

c§3 | |
.g% (@) K K Kk k K kK 3k k
B (D)

0221 ‘

n I

Q_O1

©

2

0
proNGF (min) O

SICTRL + + - -
SIp/SNTR - - + +

C MDA-MB-231 TrkA

ns
|

- ns
2~ 25 | |
ﬁg * k 3%
= C ]
g8 2 \
S® L .
S 0o 15

)
QN
<< 1 ==
— ©
Cl.i:
W =
Se -
(Dv
Q- 0

proNGF (min) 0 60 0 o0

SCTRL + + - -
SIp7BNTR = =+ o+

E MDA-MB-231 TrkA KD

NS
|
% 5k
I I
%k 3k 3k 5%k %k 3k 3k 5k
g |
o 4
| -
=
> O
-
= 0
n C 3 W
S 2
ﬂE’o
= Q0 2 9
oD )
C
= ©
) c
Q_O1
O
2
0

proNGF (min) 0 60 O 60

siCTRL + + - -
SIp/9NTR - - + o+

MDA-MB-231 TrkA KD

ns
|
ns
— | |
o _ 3 %k %k X %k %k Xk
SER N
—
S S |
O o T
O o0 2
@) >
O @)
(D)
N
< S
_CCU
a5 14
U 5 =
o2
}
0

proNGF (min) 0 60

siCTRL + + - -
SIp/ONTRw - + +



MDA-MB-231 TrkA KD

proNGF stimulation (60 min) MDA-MB-231 TrkA KD
Before AB-FRET After AB-FRET ns
donor acceptor donor accepitor ko
2
-_,C:,D — ns
© gy 1.8
> - T
=m
B < 1.6
siCTRL ..q_.) E
£ET 14
donor | - donor acceptor 5 O
' c 2
8 2 1.2
1
proNGF (min) 0 0 60 60
SlEphA?2 e A siEphA2 -+ -+
C MDA-MB-231 TrkA kinase dead D MDA-MB-231 TrkA
| — Donnor intensity | |
ns
SiCTRL siCTRL + proNGF s
2 -
. 2 Mean donor peak : 1.61 - 2 Mean donor peak : 1.22 g - B
= = o L
L 2 o 1.8 4
-
@ Q >, L
= 1.5 "é' 1.5 = M
= £ 5 < 1.6 S
) Qo D o
2 = / % \
% 0.5 = 0.5 8 é §\ §
pa ] Z | o 2124
0 0 . N m J \ \
Time Time 1 \\§ &
SiCTRL + + + - -
> 2 Mean donor peak : 1.56 > 2 Mean donor peak : 1.48 siEphA2 - _ _ + +
% [z Entrectinib - - + - +
£ 15 FE-’ 15
© N ®) /
Q Q
N N
E o £ s
= 0.5 = 0.5
Z Z
0 0
Time Time
E MDA-MB-231 TrkA
SICTRL SICTRL + proNGF SIEphA2 + proNGF
- 2 Mean donor peak : 1.72 >, 2 Mean donor peak : 1.18 > 2 Mean donor peak : 1.37
c 15 c 1.5 € 15
O © -
T ] T ] L
S 05 E 05 E o5
O O e
< ; Z ;— Z l
0 . 0 . 0
Time Time Time
siCTRL + Entrectinib + proNGF Entrectinib + siEphA2 + proNGF
> 2 Mean donor peak : 1.18 > 5 Mean donor peak : 1.57
0 n
& & _
c 1. c 1.
O | _ 3
GNJ / N
T g |
E 05 S 05
e ] S ]
= 0 0

Time Time

Figure S4



Claudin-5 wnite)

ns

—
@)

Hl without cancer cell
1.25 ns ns ns 1 with MDA-MB-231 TrkA + siGFP
1 with MDA-MB-231 TrkA + siEphA2

LY permeability coefficient
(10-3 cm.min-1)

0.75
0.5
0.25
0
- + - + _ +
proNGF treatment

Figure S5.



MDA-MB-231 TrkA KD

.
a »
LA R NN N . “‘
LI an mapa,, PUEYY TF) Tyt
oay ¥ PR
LT TS
» »

CellTracker™

siCTRL

EEEsEEEEEmEn a2
l----..... -‘_.------.......-‘
e, »®
ap®

Bright-field

b ey 2

PN
S il

: , e ?

Merge

Figure S6.

il ti .

- .,
=

<

»
sl
.. any
e "Man

.
.
-
“.... “
v R T P T T T T YA

Invasion area
(fold change over control)

—
@)

O
o

ns



‘ | Liver-like ECM
6 -

AN
|
>
7))

N
|

Cell number
fold change over control)

ml

MDA-MB-231 WT Trk

(

MDA-MB-231 TrkA KD

| Liver-like ECM

. 2.5 -

o ns
GJE -
238 2
:L
22 15 -
> O
> O
52 1-
§ 2

o5 05-

O

— O | |
SICTRL + -
siEphA2 - +

Figure S7

D

Q | Brain-like ECM

Dapi/Phalloidin Cells segmentation  Colonies segmentation

TrkA |
overexpression

MDA-MB-231 TrkA KD MDA-MB-231 TrkA

| Liver-like ECM

§2.5
I=
58 2
_QL
()]
551.5
cC O
-2 1
3 8
(@)
E0.5
O
— 0
SICTRL +

SIEphA2 -

H

ns

| Liver-like ECM | Liver-like ECM
dkk

| |
1

g 2.5 | ’—CE 20 =
- ns =

- - D

o 8 27 | £ 3 15 -
) | ns —_ !CTJ

:Es 5 1:9 | | Q3

C o 10 =
o)) > O

_— 1— c o)

VG o8

©5 54 3G 5-
O ©
e e
SiCTRL + + - - MDA-MB-231

+ SiEphA2 - -+ o+
Entrectinib - + - +

MDA-MB-231 TrkA

ns

| Liver-like ECM
. 25

ns

2 - I

ns

-
@)
|

O
o
|

Colony volume
(fold change over control

0 I

SICTRL +
SiEphA2 -
Entrectinib -

1
+
+

. e

-WT -TrkA




>

&)

N

W

Tumor volume (cms3)
N

—

Figure S8

N
|

c,*** _@— CTRL

—m— Entrectinib 1.5

—— SIEphAZ2

—¥— Entrectinib + siEphA2

Mice weight
Fold change over day 1)
N

ns

ns

ns

(
o

SICTRL
SiEphA2
12 15 18 Entrectinib



