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Exploring receptor type tyrosine kinases regulating Hippo pathway for the
treatment of patients with head and neck cancer
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The objective of this study is to clarify the mechanism by which AXL
regulates the Hippo pathway and confers resistance to EGFR inhbitors. Database analysis revealed
that AXL is the RTK most relevant to the Hippo pathway. AXL inhibitor treatment increased YAP
phosphorylation and reduced CTGF/CYR61 expression in HNSCC and LUAC cells highly expressing AXL.
Co-immunoprecipitation assay demonstrated that EGFR and AXL form a heterodimer, and siRNA knockdown
of AXL induced EGFR inactivation and reduced CTGF/CYR61 expression. LATS1/2 knockout by CRISPR/Cas9
system rescued the phenotype mentioned above. AXL heterodimerizes with EGFR and activates YAP
through EGFR-MOB1 axis, thereby conferring resistance to EGFR inhibitors. This suggests that
combination therapy with AXL inhibitors and EGFR inhibitors may be a novel cancer therapeutic
approach targeting YAP.
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Hippo #%i% & & O Tt T 5 Yes-associated protein (YAP) 1%, FMAQOHEFE, Mk - MRS
BONTHLA R B5E 2 > T 5. Hippo #£#81X MST1/2, LATS12 ¥ F—E B X O T ¥ 74 —%
Y7 Té %D SAVI,MOB1 THRL ST Y, iEMAL L7- LATS12 13 YAP & U Vb9 5 2 &
THINE RTE - R aied. —J5, LATS12 ORIEMELRHCIE, BLY ER{k L7z YAP 23SEN T
HESHBEE (R 1 (CTGE CYR61) DHRG-% TUE St 5. i TlL YAP 28 B ICTEMEAL L, AR s
IZHwELTn5.

SHSEH R - EECRE (HNSCO) 1%, S HFAEGFHE 60% & THRARTHY, AT FRIZZWET
5. FATHIZEIZI VT, HNSCC TR EL - Bis 7 HilE, &2 WIEMiE (LUAC) THiEtE:
{EZF LT\ 5 EGFR /A MOBI ®F 1 v > U VR b &8 & LATS1/2 OREMHAL 24 2 & T,
YAP ZIEFEINTIEH L EETVWD Z EBRESN TS CCEO). BifE, HNSCC DRIz
WTH FREIFE T H 2 HT EGFR FLK (Cetuximab) 2AHWHI TN D03, HAITTORNHEIL 10~
30% &RV A R TRERITIX, YAP OFHEME(ES, BlOZEET ny o) —E (RTK) D
FEBUTHENB G- LT\ D & OGNS 50, F ORI LR > TRV, JefTifSE
DFEREHDETEZ S L, EGFR HFRIT—BMEIC YAP 2806 L 9 5723, RTK 72 &0 LA
T-H3 YAP % FHEMEAL T 5 2 & ClittE 2 1815 S 2O FAEN R S d. L7235 T HNSCC
B DO THRUEEIZIE, EGFR HEKMMIESICE 25 YAP HIEIBE OMEIA A HEIC 70 5 & IfF S
ns.
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AWFZETIE, HNSCC 123V T YAP IEMAL & < #7272 RTK ORIE LA M5 & & b
EGFR [H.ZE 3K MM 2 B SIREA~DISHOREM 2 R+ 2 L2 A &9 5.
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s FER (1) 0 T = Z =R X DB VAP HIEIE T O 2 [FE.

The Cancer Genome Atlas Network (TCGA) , PanCancer atlas (HNSCC 523 samples) D#Hifk
B L O Cancer Cell Line Encyclopedia (CCLE 1020 samples) O¥EAANEKKD RNA-seq 7 — % %
FAWT, B8 FED RTK D=V F X o MEHT (GSEA) 24TV, YAP SR GAEAEAR T-RED I B %
Kby vy FSEDLRKEZRETS.

« 2B (2) : HTH RTK D E DR 2 fiRhT.

HA RTK 2 @RI BL3 2 HNSCC 33 & O LUAC Offifiaik s T, i RTK O EFSK L 5., siRNA
XD w7 X EITY, EGRR OIEMHEAL~D R, YAP OIEMHAL, YAP 2 5AZM S 1 D%
B2t % Western Blot J5X°, oPCR 1% HWTHEHTT 2. CRISPR/Cas9 |2 & 0 {EH L 7= LATS1/2
J w77 b (YAP 2MEFHNCTENEL) MifaZ VT, BEANC X 2 B h R0 LRt o wh 3
7S rescue LD NERT H.

< FEEE (3) : P RTK & EGFR-LATS1/2-YAP &1 & o> BEE & AT



EGFR 2381 RTK &AL C &2 RE L, AWVIiCY Uik 325 2 & CIEM bz AT 50 %
ILIE LR TE TRENT T 5. EGFR/AXL ~7 1 & (K EGFR-LATS1/2-YAP R DIE ML #E < Z &
, UTLAX 71y MES qPCR THRFTT 5.

< FEER (4) : HHLRTK OFHESE & EGFR [H 248 o0 Of FH 20 5 A AT .
HTEL RTK OO PH 3873 EGFR [H #3348 & FH TR0 BAOIC BEFEANHI 3 5 73 %, in vitro O/ELERNT 24T
WHRFET 5.

4. WFIEERH
TR (1) 7 —F =R L D YAP HIEIK 1 Ok & [77E .
58 FEFHD RTK T GSEA 21T - 7= f5 5%, TCGA

1
i 27 g, CCLE Tl 22 FEEIAS YAP 35 N ” m‘ge"::ﬂ
B RS EOMBIZ R L7z, TCGA & CCLE ¢
OWFEIZEE L TWERIKIZSHEEHTH Y, Paa%g'}e’ COLE (2012 ,axL (v702) [ e 140
oo bEbROMEERT KK LT (R e e .
AXL % [FIE L7z, $7= 4 A HNSCC ffakk EGFR [
TAXL OFBLZ BT LIz & Z A, WSU-HNG A ” l B-actin

sy b AXL 38 L OVEGFR OFE A E Do T2
(M 1). &5 4 FEEO EGFR 1EMEAVZ B 4 7”4~ LUAC FIEEE T AXL ORBLEZRFT L& 25,
PC-9 ffADY AXL O &R B A2 R~ LT-.

2B (2) : HTHL RTK DR E D RN R 2 iR .

WSU-HN6 #HfiR3s 2 OV PC-9 fEIC BT, AXL DOFHERRTH % Bemcentinib ORI E ARG L7,
Bemcentinib |% YAP @ U > fi#{b % JuiE &, CTGF/CYR61 D#sE 24l L7=. % 7= Bemcentinib |
HEGE 2 #f L, LATS1/2 KO (YAP y&EME{L) 12XV rescue &47=. The Cancer Dependency Map
(DEPMAP) {ZC Bemcentinib Dt 25 T 2B L7z & Z A, Az TOP10 (2 YAP B XY
YAP FERIE A -3 E TR Y, AXL O FHUS YAP MZE L TWD Z EAvRE (K2).

X2
WSU-HN6 - Top 100 gene expressions
WSU-HN6 for Bemcentinib (R-428) resistance
Bementinib (1M) 025510, o _crer CYR61 Pearson
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€ o o B m 0 " ree ﬂ 7 TNFRSF12A 0.359
FBS . s, 8 PARVA 0.357
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FEBr (3) : HHRTK & EGFR-LATS1/2-YAP #&3% & oD BE Y A fiRbT.

AXL & EGFR DFfEG ZfRHT 2 72018t AXL JUi TIsE ke 217 o 72 & 25, EGF 512 &
% EGFR IEMELIRFIZ, AXL & EGFR Of5H Z kil L7z, AXL % siRNA T/ v 7 ¥ v 9% &, EGF
B 5HRED EGFR O VU b3 il ST Y, [FIRFIZ CTGF/CYR61 DHAE: & il <417z (4 3).
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|2 CTGF/CYR61 DHEE-Z 1] L 7= 25, LATS1/2 KO T3 CTGF/CYR61 MD~_— A DI ENE L 721,
MM 7213 - TH CTGF/CYR6L DFEIEMNWT L0 b IRIEZHERE L 7=,

PLEX Y, AXLIZEGFR & ~Fu &K% E L, EGFR-LATS1/2-YAP #%& A V&AL, T EGFR
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