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Supplementary Table 1: Antibodies

Antibody Supplier Catalogue number | Dilution
PMET Y1234/5 (D26) XP | Cell Signaling 3077 1:1000
MET In-house 148 1:1000
pAKT S473 (D7F10) XP Cell Signaling 9018 1:2000
AKT (40D4) Cell Signaling 2920 1:1000
pERK1/2 T202/Y204 Cell Signaling 9101 1:2000
ERK1/2 (3A7) Cell Signaling 9107 1:1000
pHER2 (Y1221/1222) Cell Signaling 2243 1:1000
HER2 Cell Signaling 2165 1:1000
pHER3(Y1289) Cell Signaling 4791 1:500

pHER3 (Y1222) Cell Signaling 4784 1:1000
HER3 (D22C5) XP Cell Signaling 12708 1:1000
pPSTAT3(Y705) Cell Signaling 9145 1:1000
STAT3 Cell Signaling 8768 1:1000
PEGFR(Y1173) Santa Cruz 4407 1:1000
EGFR Cell Signaling 4267 1:1000
pY100 Cell Signaling 9411 1:1000
MPZL3 ProteinTech 25513-1-AP 1:1000
Beta-Actin (AC-15) Sigma A5441 1:4000
M2-flag Sigma F3165 1:2000
V5 Abcam ab27671 1:1000
Alpha-tubulin (B512) Sigma T5168 1:2000

anti-rabbit-HRP Cell Signaling 7074 1:10000
anti-mouse IRDye 680 nm | Mandel Scientific | LIC-926-68070 1:10000
anti-rabbit IRDye 800 nm | Mandel Scientific | LIC-926-32211 1:10000

Supplementary Table 2: siRNA duplex sequences

Pooled siRNA duplex sequences (sense)

GCAGUGGGAUUCGAGAAGUG

AGAUUGUGCUCACGGGACA

GUGGAUUCGAGAAGUGACA

GCGAUGCUGAGAACCAAUA




Supplementary table 3: sShRNA clone sequences

shRNA Clone Expressed sequence
pLKO (vector) | SHCOO01
CCGGCAACAAGATGAAGAGCACCAACTCGAGTTGGTGCTC
shCtl SHC002 TTCATCTTGTTGTTTTTTG
CCGGCTTCGTCATGTTGAACTATAACTCGAGTTATAGTTCA
shHER3 A TRCNO000194972  ACATGACGAAGTTTTTTG
CCGGCCTGTGCATGTGCTCTTATTGCTCGAGCAATAAGAGC
shHER3 B TRCNO0000199364  ACATGCACAGGTTTTTTG
CCGGGCAGCCACACAGTATCAATATCTCGAGATATTGATAC
shMPZL3 A TRCNO0000137252  TGTGTGGCTGCTTTTTTG
CCGGCCAGGGTGTTTATATCGTCTTCTCGAGAAGACGATAT
shMPZL3 B TRCNO000167937  AAACACCCTGGTTTTTTG
CCGGGAGATCATCAGTAAAGACTTTCTCGAGAAAGTCTTTA
shMPZL3 C TRCNO000167873  CTGATGATCTCTTITTITG

Supplementary table 4: MPZL3 clone sequence

shRNA Clone Expressed sequence
pLKO (vector) SHCO001
CCGGCAACAAGATGAAGAGCACCAACTCGAGTTGGTGCTC
shCtl SHC002 TTCATCTTGTTGTTTTTTG
CCGGCTTCGTCATGTTGAACTATAACTCGAGTTATAGTTCA
shHER3 A TRCNO000194972  ACATGACGAAGTTTTTTG
CCGGCCTGTGCATGTGCTCTTATTGCTCGAGCAATAAGAGC
shHER3 B TRCN0000199364  ACATGCACAGGTTTTTTG
CCGGGCAGCCACACAGTATCAATATCTCGAGATATTGATAC
shMPZL3 A TRCN0O000137252  TGTGTGGCTGCTTTTTTG
CCGGCCAGGGTGTTTATATCGTCTTCTCGAGAAGACGATAT
shMPZL3 B TRCN0O000167937  AAACACCCTGGTTTTTTG
CCGGGAGATCATCAGTAAAGACTTTCTCGAGAAAGTCTTTA
shMPZL3 C TRCN0O000167873  CTGATGATCTCTTTTITG




Supplementary table 5: Sequences for RT-gPCR primers

Gene Primers
FRBB3 forward GGGGAGTCTTGCCAGGAG
reverse CATTGGGTGTAGAGAGACTGGAC
MPZL3 forward ATTCCCATGACAGAGCTAACAG
reverse GCACAAAGACAAGGATGGAAAG
NYNRIN forward CTGAGCTGAGACCAGGATTAAG
reverse  GTTGGAGAGAATGTGGGTGTAG
|GRE forward CTCTTCCCTTTCCTCTC
reverse CTGAGTTTTGGTTGTATTTG
BHLHEA1 forward AGAGGAAACGAACAGCAGTTGA
reverse TAGGTATCCTTGGTGTCGTCTCG
RAMPI forward TGGAGCCTTGGGACAGA
reverse  GGCTTCCAGGTTAATACCAGAG
SPNS2 forward CCATCTTCATCTGCCTGATCTT
reverse CAGTGATGGCCCAGTTAGAAA
PPMIK forward TTTCCAAACCAACAGGCAAAG
reverse CCTCCCAAAGTGCTAGGATTAC
RPLPO forward CTCAACATCTCCCCCTTCTC
reverse GACTCGTTTGTACCCGTTGA
GAPDH forward GCACCAGGTGGTCTCCTCT
reverse  TGACAAAGTGGTCGTTGAGG
HPRT forward TGATAGATCCATTCCTATGACTGTAGA

reverse

CAAGACATTCTTTCCAGTTAAAGTTG
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Supplementary Fig. 1 Controls for multiple kinase inhibitors used in MET-ampilified cells. Controls for multiple
kinase inhibitors used in MET-amplified cells. (A) Western blot analysis of the phosphorylation of Met (Tyr1234/35),
EGFR (Tyr1173), HER2 (Tyr1221/22), HER3 (Tyr1289), and HER3 (Tyr1222) in the indicated cell lines treated with
the Met inhibitors: PHA (0.5 pM); Crizotinib (Crizo) (0.1 pM); and Tepotinib (Tepo) (0.1 uM), for 1 hour (n=2). (B)
Western blot analysis of the phosphorylation of Met (Tyr1234/35), EGFR (Tyr1173) and HER2 (Tyr1221/22) in the
indicated cell lines treated with PHA (0.5 uM); the EGFR inhibitor, gefitinib (1 pM); the HER2/EGFR inhibitor lapatinib
(1 pM); or the Src and Abl family kinase inhibitor, dasatinib (0.1 pM), for 1 hour (n=3). (C) Western blot analysis of
the phosphorylation of EGFR (Tyr1173) in PC9 cells treated with PHA (0.5 pM); the EGFR inhibitor, gefitinib (1 uM);
the HER2/EGFR inhibitor lapatinib (1 uM); or the Src and Abl family kinase inhibitor, dasatinib (0.1 uM), for 1 hour
(n=2).
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Suppplementary fig. 2 Growth of shRNA-treated cells in vitro and in vivo. (a) HelLa cells transduced
with shRNA targeting HER3 form colonies at the same rate as controls (pLKO (n=3). (b) Tumour
volumes of Katoll-derived xenografts shown in figure 2e at both points measured before collection
(n=10). (c) Western blot analysis of total and phosphorylated Met and HERS3 in Katoll tumours at end-
point. *, P <0.05, ****, P <0.0001.
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Supplementary Fig. 3 Apoptosis in shRNA-treated cells. Analysis of annexin-V positiv-

ity by flow cytometry in EBC1, H1993 and Katoll cells transduced with shRNA targeting
HERS3 or control (pLKO).



Supplementary Figure 4
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Supplementary Fig. 4 Gene expression analysis of upregulated transcripts from
Katoll RNA sequencing in EBC1 and H1993 cells. Measurement of the relative
amounts of RAMP1, SPNS2 and PPM1K genes in the indicated cell lines by RT-qPCR
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Fig. S5 MPZL3 levels correlate with Met and ERBB3 expression and are associated with poor clinical outcome in
Lung squamous cell cacinomas. (a-b) Correlation between the indicated genes in LUSC tumors, estimated using
Pearson's correlation (n=436). (c) Recurrence-free survival in LUCS (n=436). Data from Gepia2. Student’s t-test; *p
<0.05; **p = 0.01; ***p=< 0.001; ****p=< 0.0001.



Figure 1A

pMet

Met
pHER3
HER3
pEGFR

EGFR

pHER2
HER2
actin

1|H1993
SkBr3

J |OE33

]
J [Katoll

Snu5
|® [Okajima

f;g T Y 1 B pMet
o NeaRanl 764
250 S =
100 TS 764
W EEme W& pHER3
i 408
18O -~
. — - e
W mmmT el HER
i .~ 408
Wy~ - s =
LT T L HER3
120 -’-_"— B o _"""— 408
e g o=l - ==wm ==, lONger exposure
for revision
250 e S T TR O - pEGFR
150 RS —ESECIS — 404
100
0 Woglo e EGRR
150 = = — = — — — — 404
N5 W e .. = @~ PHER2
Pl o o 406
——————— HER2
m’ - I3
75 J- = .q
: { :
50 _'!?_-:-_u_-"‘_ actin
-—--_--’e-l' 407



Figure 1B
OE33 Snu5 Oka Katoll MKN45 EBC1 H1993

PHA - + - + - + - + - + - + - 4

pMet ' E B =
— e || || —
Met ;; " -| =
PHER3 [ [ (49 N -
rer [ o o ) o
pEGFR (& — : = |i —
EGFR — e
PHER2 [ e -
HER2 [0 ] o[ . o
actin -—|HF " ” |-- ——
EBCY_111993 EBC1 H1993
- —
| . - I pMet ' N _|J I EGFR
o 458 460
=f — - _I -: T
' - Met — EGFR
o A b 460
psd ¢ -t HER3
P e s P _
‘ 464 20=" " "l '  pHER2
{19 5] ; s O _l . o 462
W - .
mﬂL B Lo ol Wy HER
1 464 L0 o .. = s
. |
| o - actin
HER3 e
464 - -'--' 463

OE33 Snu5 Oka KatolIMKN45

-} ™ pMet
= - 412
r1rrry Met
o - | 412
250 s
. W |
w“—-'g ! b’ dh Lt ~ pHER3
joo 80 S I L a0l _ 416
v'.ﬂ g g —_—— = =
A P mEw e eRs
. - - 416
= e
- lr—-— i o] e e T W DEGFR
RS =L S . 414
T Y i e e EGFR
| [ — -
0 e o o 414
a6 R T e = pHER2
V6o Q“@yu"!'ﬂ'!'_ﬂ“_' " _ 418
AR S e ‘ __ HER2
Lo T T e = 405
actin
» 414
_______________
1o e = o — dL — — ]
p -



Figure 1C o ‘E’EE
%§§§§ Snu5 Oka
-
Ko o]
PHERS |4 mmmmes| | O o Z2EE, LEE
HER [0 i ] | 3 258825583
_ 0o 6 o000 6 a0
PHERS |#8 ==& = | 00 -|:_‘:_:_—? ————— Py HER3
HER3 [+ #= o e ] | & o BeaEm fne p442
PHERS [ = = =] - -

HERS3 |52 p b s 88
PHERS | =5 . =

HER3 | - 442

lI01eX B0

PHERS [== === = |5
bz
HER3 [ se me sn | | 5 S
pHER3 o o 2FE E
HERS (IR | = =358
T IQ _D._(D__l_o_
pHER3m 2 - #« Wmmmes| -  pHER3
Hers [0 VT | & - L au
pHERS [= == =] % o
= |
HERS [0 e i o ] | 5 ol L d L] HER3
444
Katoll EBCH MKN45 SkBr3
o 2 o o
9 E%%g E%% o gfégo %Eg
<ETFTL<EZF DcETZTD<cE TG
Z2E358228 88 Z2E888328 88
& mm ; Tm mmmcn SO
e “ = pHER3 - T e
_ ) Sty r | | )
————— — - ' ' HER3
| ” o
.- - - - 456
- ; HER3 ' -
498
— oy
o 2EE
®<Z 8§
STo &
oo S a0
ol _____ 1 o
- _pee pHER3
o 506
HER3

506




Figure 2A

EBC1 H1993 Katoll
S ® s> s B
o o o o o o
Oww O ww O wwuw
¥ T I X I I X I T
J4 c c 4d c c© 1 c c
o n u o n o o »w u
™ 1.5- * - * - *
o0
2 1.0 1 1
(0]
=
S 0.54 - .
&

0.0 . i
HER3|™ -
tubulinl== = ——| |- —— | |

EBC1
. - -
o e o | b=
1357
_____ s Pl
L — — 2
1354

1355

h—_————J-——ﬁ |

R £yt ]

Katoll

A
b

1363

T p—

L = =

1356

¥




pAKt | =
Akt
pErk
Erk |
pSTAT3
STAT3

tubulin

EBC1 H1993 Katoll
< o < M < m
0 ™ 0 M %)
o o oC o o
Owuw O ww O ww
¥ T I ¥X T T X I T
4 c © 44 c c d c c
o w 7] o u o o »w n

—— "-_...-—

i

W— — —
— —— —

-

EEJL_.

==
@

— ol e e

[ — --—l

- -

Katoll

pLKO
shHERSA
shHERSB

- —”—:j 1141
L kR pAkt

1144
pSTAT3

1144
STAT3

C— e — ey — — —— F
4
1141
A iy . _we S tubulin
--!--- - - -
~



EBCH _H1993

shHERS3A
shHERS3B

< M
£ & o
O w w X
¥ T T =
J < <© Q
Q% ®
- - - [
881 L‘_::_::'.— [ 889
L pErk pAkt

881 s 4
Erk u-_.;:. - e g v 889
Akt
881 g
pAkt 889
- - - pErk

- -Q-d'
= e - T 881
Akt 889
Erk
] . e o
y— — pSTAT3 Bl
. 887
= - ~ pSTAT3
T —— . 879 - =
— o STAT3
e o 887
. - 7 P e e W STAT3
» .
879
d-;_-_-_l—~—v-—. tubulin
- ~ -
a « ‘e o
887

q--_h.-~-—-—- tubulin

- - = J



Figure 4A

pHER3
HER3

MPZL3

tubulin

pLKO MPZL3
) ™
om o0
E=2 %=
S3uggt

"~ [ ]

pLKO MPZL3
$5583 %
E®®» Eo®
250 ~ I B B e i |

100 =

50 =

37 =

75

50
37

— —— — —

1434
pHER3

1434
HER3



Figure 4E Figure 4H

< m O < m O
(42] (42] o [ep] ™ ™
N N N N N N
O = 0o o o O = o o o
Y O = = = 5 o = = =
25 555 a5 5 5 5
HERS | B b &0 9 HERS | i I8 & B B8
tubulin [Ses e s s - tubulin |88 g o R
Bl F~9 B g  § 1 |
250 — 1 Bl 1 B o 250 g2 ' -
0 T et s e e .
150 s rs CHE MO, o I i 150 = S5
75 1585 1581
HER3 HER3
- 50| = -
50 = '
) 37} — &
37 o=
250
75 150
[ B B | | 1586 100
50 Qe o r GEn e ey e — .
_____ - e tubulin
37 75 1581

tubulin

50

NN
o wn

: LR



Figure

5A

pLKO MPZL3 GFP pLKO MPZL3 GFP

P DB BB
STsSIsST sSETsSTSE
Aaxoaon o oo oo
pMet -y o e [190
Met —---—-—_150
[ 250
pHERS ,
'R
| 250
| - eeese
L 150
MPZL3 | [ Lot | o5
- - © —
V5 “ - - o5
]
IP V5 WCL

LKO MPZL3 GFP pLKO MPZL3 GFP

250 r
150

100

DMSO

BB B
SIS sST
N o 0o O
: 1476
— — — / pMet
S eEmmeaes 1476
L —— Met

|
‘l' ‘l' - ‘l' :__ 1476

50

37

25

15

B B e B ]

pHER3
. - o
" HER3
“ 1477
> MPZL3
_________ ol
|
1

e —

WCL



OI-€d3H/NI-€T1ZdN
OI-€T1ZdN/NI-€d3H
OI-€1ZdN
NI-€T1ZdIN

Ol-€d3H

NI-€d3H
SJ0]00A

OI-€d3H/NI-€1ZdIN

OI-€TZdW/NI-€d3H
OI-€1ZdIN
NI-€7ZdIN

Ol-€4d3H

NI-€d3H
SI0109A

Figure 5B

N

o

n

o U

o <

wn

— L
=
I I
| | | . I
| | | ._
| | | I
| | | I
_. | | I
| | | I
I ._ _l||_

o O o n o N wn o N
High MW Low MW
888888 5 5 -
I N N A I | ] ]

L U [
R L N t
: !
' 1 8
" 1
Te) ™ Te) ™
e = 2 2 = 3
n L g o
=

I " @ . e
o

250

- -

— ) | e e e e e e

150

100

75

1508-1509

V5

50

37

25

20

15
250

— e L . T,

1506
HER3

150

L

100

1507

MPZL3

20 W



Figure 5D
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