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ABSTRACT —— Recently, therapeutics focusing on the MET exon 14 skipping mutation and MET amplification
have entered the spotlight. Clinical trials of tepotinib (VISION trial) and capmatinib (GEOMETRY mono-1 trial)
have demonstrated the efficacy of these agents in patients with advanced non-small-cell lung cancer (NSCLC) har-
boring a MET exon 14 skipping mutation. We are also developing MET inhibitors, such as savolitinib and crizo-
tinib, and antibody-drug conjugates targeting MET, such as SymO01 and telisotuzumab vedotin. In addition, the
mechanism of resistance after MET inhibitor therapy and its overcoming strategies have been investigated. In
the present report, we outline the development of therapeutics for lung cancer targeting MET alterations.
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Figure 1. MET gene and MET receptor. MET: mesenchymal-epithelial transition, HGF:
hepatocyte growth factor, SEMA: semaphorin-like, PSI: plexins-semaphorins-integrins,

IPT: immunoglobulin-like regions found in plexins and transcription factors.
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Table 1. The Oral Agents Targeting for MET

Type of

1Cs0 on

Compound inhibitor Main target MET oM Dosage Ref
MET-specific TKI
Tepotinib Ib MET 400 mg q.d. [10]
Capmatinib Ib MET 0.13 400 mg b.id. [11]
Savolitinib Ib MET 300 mg q.d. [12]
Multikinase TKI
Crizotinib Ta MET, ALK, ROSI, RON 11 250 mg b.id. [13]
Cabozantinib I MET, ROSI, RET, KIT, AXL, VEGFR, FLT3 1.3 60 mg q.d. [14]
Glesatinib I MET, AXL, TIE2, VEGFR 1 1050 mg b.id. [15]
Merestinib i MET, AXL, ROSI, TIE2, DDR, FLT3, RON, MERTK 47 80 mg q.d. [16]
Tivantinib m MET, RON 100-300 360 mg b.id. [17]

MET: mesenchymal-epithelial transition, ICso: half maximal inhibitory concentration, Ref: reference, TKI: tyrosine kinase in-
hibitor, ALK: anaplastic lymphoma kinase, ROS1: c-ros oncogene 1, RON: receptor originated from Nantes, RET: rearranged
during transfection, VEGFR: vascular endothelial growth factor receptor, FLT3: fms-like tyrosine kinase 3, TIEZ: tunica interna
endothelial cell kinase 2, DDR: discoidin domain receptor tyrosine kinase, MERTK: myeloid-epithelial reproductive receptor ty-

rosine kinase, q.d.: once daily, b.i.d.: twice daily.
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Table 2. Clinical Efficacy of MET Inhibitors and Anti-MET Antibodies in Patients with Non-small Cell Lung Carcinoma

Harboring MET Alterations

mDOR, mPFS,
[ReIf)errléi cel Clinical trial ~ Phase Biomarker mZ;ﬁitr_le N %I;Z)’Co/f) months months
(95%CI) (95%C1)
Fesotini Ex 14 LBx* >1st 66 50 (37-63) 99 (72NR) 85 (5.1-11.0)
1 9? VISION i Ex 14 TBx* >1st 60 48 (36:61) 157 O7NR) 110 (G.7-17.1)
Ex 14 LBx + TBx* >1st 99 46(3657) 111 (72NR) 85 (67-110)
Ex 14 Ist 28 68(4884) 126 GGNR) 124 (82-NR)
Ex 14 >ond 69 41(2953) 97 G6130) 54 4.2-7.0)
Capmatinib GEOMETRY Amp 45 copy >1st 54 9(3-20) - 27 (14-4.1)
[20] mono-1 Amp 6-9 copy > st 42 12 (4-26) - 2.7 (14-3.1)
A > 10 Ist 15 40(1668) 7526143 42 (14-69)
b =10 copy >ond 54 29(1941) 83 (42-154) 41 (2948)
[5231‘]’°htinib NCT02897479 1T Ex 14 >1st 61 48 (35-61) NR 6.8 (42-138)
PROFILE 1001 I Ex 14 >1st 65 322145 91 (64127) 7.3 (549.1)
.. Ex 14+ Amp
Crizotinib METROS I MET/CEDT o0 >ist 26 27(1147)  37(L163) 44 (3058
[22-24]
) Ex 14 >1st 25 36 (2154) 24 (16-5.9)
AcSé I
Amp >6 copy > st 25 32 32 (1937
Sym015 Ex 14+
[23;] NCT02648724 /I Amp >5 copy or > st 20 20 55 (3.5-9.7)
MET/CEP7 >3
Telisotuzumab  yopg3539536 1 Tmmunohistochemistry + >ond 16 19446) 48 31111) 57 (12-154)

vedotin [28]

MET: mesenchymal-epithelial transition, ORR: objective response rate, CI: confidence interval, mDOR: median duration of response,
mPFS: median progression-free survival, Ex 14: mesenchymal-epithelial transition exon 14 skipping mutation, LBx*: identified by liquid
biopsy, TBxT: identified by tissue biopsy, LBx or TBx#*: identified by either LBx or TBx, NR: not reached, Amp: mesenchymal-

epithelial transition amplification, CEP7: centromere of chromosome 7.
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g)IF=T

FERR L, IEE MO 1R TH 5 PROFILEL001
REEDOPRK IR — MIBWT, METEIZTTZ 27V > 14
A X v ¥ FER O IR AS A BE 2 52,
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Japanese Journal of Lung Cancer—Vol 61, No 4, Aug 20, 2021—www.haigan.gr.jp 277



Lung Cancer Harboring MET Alterations—Naito et al

R EERBD, Iy ) UF = T OERREE RO 7
a7 7 A4NLTHo7.

METROS i Bt (24— b+ B) &, MET #ifz T ¥R
(MET/CEP7 >22) d L EMET#ZTFTZ 7V 14
A X v ¥ AR R o RN S A B E 2 W5,
7T =T OERE L LAaVEE FTHI L 7z ERE LN o5
I HIFREETH 5.23 26 A2 V) V' F = 7 250 mg % HiHl
T1lH2MO#FELG 37z ZBRHEEIE27% (95% 15 B IX
M 11~47%), FRHWIRh g 3.7 ~ H (95% {8 HEIX
M 1.1~6.3 # H), MeBg AL B b il 44 » H (95%
EHHIX I : 3.0~58 # H) TdH o7z, MET @512V
Y14 RF v ¥ IEEME & MET AR 1B K CTiH#E
IR EZIIFED SR d o 7.

AcSé iBRIE, 79 v A THENE Sz MET #1=T-H0R
Btk (32 € —%=6 copy) d L < 1& MET {5128 5851k
OIS A BE 2 RIS, 7V F =T ORRME
LA L7258 UM CH 5. 24 MET it a1
RGO 286 (9 H MET #fa -T2V v 14 A%
Y s BRI 25 B) & MET 3 A% 1 B4R P o 25
BNZxF LT, )V F=7250mg #HHT1H 2MEH
5. U7z, MET Bz FZ2RBERE T, ZRE &1 36%
(95% 15 WX B © 21~54%), M35 A A7 ] B vb e il 1
24 7 F (95% E1EIX M 1 16~59 » A) TH-7z. MET
AR THEEECIX, RBRhEIA X 32%, MEREALEHIR b
Jefitiid 3.2 - J (95% fEHEHIX ] © 1.9~37 »~ H) Th o 7.

HAREMNIZBWTIX, MET #{= TR (3 ¥ —%25 10
Uk) LI METHEIZFZ Y Y 14 AF vy ¥ 728
B NTBIAS A BHE 23T, 7V F=TD
Fh Pk & 2oVl % 5FAM L 7248 1L iR <& 5 COMET
AR HEATHTH O, EHERPME SN TFETH 5.

i MET #ifk

MET i 35E€ /70— F VKRG E L
T, Sym0l5 RFV VY A TRFEF 2 ENHEIN
Twb. Sym0151i%, 22O MET #% —4 v & L72%E
Jrua—FPifkE AR SELREGWTH Y, SEMA
FAAL YORLZ I N —FI/EHT 5.5 HGF-MET
MO EAEH % HE 2 & FEHS, P RIE PR R
SRR E R E 2 ZER T 5. 7YY AT TARE
F 1%, PiMET € 7 u—F itk Tdh 5 ABT-700
EEIAFIVF—Y RAYF U E OHPMREWBESIATDH
%.26 Hi MET Pk B Rk £ %2 #5535

SymO01

MET A FBIERE (2 € —#A50 Ed LI
MET/CEP7 1t =30) » LI EMET ®Izf+ 7V >~ 14
A X ¥ r 7RO M TIISE AN TG 2% A B 2 %)

42, SymO01 O A3 &P % 5¥ Al 9 % 72 & @ 55 11 AH 3l B
(NCT02648724) 2SBAEHEATH CTDH % . 27 R FIFHTIC BT
BEPEAE, MET 8TV Y 14 AF v ¥ g
HEEVERE (12 61) T 25%, MET #{z T-HERE (8 61) T
25% T&H > 72. MET aFk— FDALD A7z 45 BlIC B
B ERAEFRRE LT, BRK (13%) & RKgYEFIE
(11%) #3872, Grade 3 YL EOAFEF 413 13% (2780
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ENRTBY, W RESHNS. 72, MET [HESEE
OBFHREE D FEEN TV 5.

TUIIXITTNEF >

T VYA TR KEF O EVEOFHI & HESE R
BT S 720D E THRE (NCT03539536) &, MET
& o3z BEHBEYE THC @ H 2 27 =150) O IR/l
DABEZ X BIS L2IER TR — P R HME ST
Wb, 28 BT AHREROHESE H W13 27 mg/kg & EFE S
n, FELhBEEFLL, I (U2%), M (27%), HER
(27%), FERRANIR(23%), Wi (21%), WP A #E (21 %),
T (19%), RMERE (19%), #hfEkEE (17%) <
o7z, 72, Grade 3 L L BHRBIMA EHR L, Y
(4%), i (4%), FHhEREANE (4%), K7 V7 3 >~
SE(4%) THo72. TU VYA TXEF ¥ 24~30 mg/
kg THIE N7 MET ¥ > 2% 27 F58LE M o0 I/ Kl i
VBABE 16 A0S B, ZBR)EHIEIE 19% (95% 15 HHIX ] :
4~46%), BE S5 /B A 1 44%, R TE TR dh gl 1
57 7 H (95% fZ#HIX A : 12~154 » H) THh 72 16
BIDHH MET BEIE T2 vy 14 A%y ¥y oL
MET #{ETHIEOBEIIIENRER 1T OE TN, K
HEHRIEPD & SD THh - 72,

MET (339 B iaEmEIC DL T

Fujino 525 L7z MET {227V Y 14 A% v
Yo R A L 7oAk Z v 72 MET BH 238 oo ffit
PEZEEAZE L CORFZRIC B W TIE, SIRERIZ 12 » o
T IRIRICREO LN, BT IV ROMEEZD S
AR 26 ISR SN 20 ¥ 4 71O MET FHESE
1% D1228 & Y1230, ¥ 4 711 ® MET FH 2 3 13 L1195
L F1200 1228 % % < 2872 (Figure 2, 3k 29 o 57—
Z &RV TSM). ¥4 71O MET HESRTHHE L7
D1228 & Y1230 ® 7 I/ BRFRF D ZIRZFITH L Tl
% A4 711 o MET HERICEKZELSHD, ¥4 71D
MET FHESETHIBLL 72 L1195 & F1200 o7 3 J EFRL
DREFRIZHF L TIE Y 4 710 MET FHE3E 2 &2k
D3I o 7z.

— B TEBERICBVWTIX, IS EHRFHEShTY
WA, EOHRTMET #Im T2V Y 4 AF v Er T
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Type | MET inhibitors

Type Il MET inhibitors

Tepotinib (Ib)

V1092I/L

1230
C/H/N/S |p1228A/E/

Capmatinib (Ib)

G1090A
G1163E 1090 DI164G"~ m D1133V
MI211T Y1159H
V1155M -

Cabozantinib

Y1230
C/D/H/N

F12001/L

Savolitinib (Ib)

L1195V Y1230H/N V1092

G1163

G1090S

D1228E

Crizotinib (la)

Merestinib

Y1230 D1228Y

L1195F

D1228

F1200I/L

BERERRR Y 1239X and D1228X: sensitive to type II MET inhibitors
: # L1195X and F1200X: sensitive to type I MET inhibitors

Figure 2. Mutations of resistance to type I and type I MET tyrosine kinase inhibitors in vivo (data derived from

[29]). MET: mesenchymal-epithelial transition.

25 B VE o0 FE /NI 25 A JR 38 20 BIC Xt L € MET KL
EHEMHBZOMEER 2 %5 0 S ITHE L7207
% .30 GARD 75% AW & D OTFPEZE B A HERE S, On-
target OMFPEZ T 7 #] (35%), Off-target D4 ix 9
51 (45%) 1278 531, 9 B 1 Bk On-target & Off-target
DI EZ R oW H % 0 72 (Figure 3, XHk 30 DF— %
Z W TCEHin) . On-target Ot EZ R & L Cix, H1094,
G1163, L1195, D1228, Y1230 »Z&H R MET #fn T3 E
Td > 7z. Off-target DMFTEZLFILX, KRAS £ 5, KRAS
RS- HE, EGFR #A2+-14E, HER3 {14, BRAF
BIZTWIECH 7. EROI L 6HNBY A TT LT A
711 ® MET & Z2 L HIZfv41F 51, On-target
DIFHER ZHMTH LTV 26 (D2 Y VVF=T%
D Y1230 HHEZERISHF L TALAF =T, @7 LHF=
Tt o MET #ZFHIEICH LTz Y v F=7) 128w
TS D i /N ASHERE S L7z,

IS ORERD S, On-target ZHIZx LT, #4147
1L 47NN OMET HEEZZHIZMA WG &

T, WHEEZWIRTE B HEMEDN D 5. F 72, Off-target
ZE5Cx LTk, MET FH4E 312 MEK BH 5738 %> EGFR
[FH 3 2 G 3 2 BRI E 2 b b,

SHROBLEEHEFE

MET #&f¥x 27 v v 14 A% v ¥ ¥ 7RI/ N
JaiAsAZR LCTid, 7 RF=T7 - hF<YF =7 - K
VF=TREDT A FIb® MET HEIHETE VR
GAURENTz. 72, MET HERBHFEO IKRERD S
5, On-targetPEICH LTigvy 4 7154 710D
MET HEHREZ LB ITE NG5 2 & T, % kT
ELWEEEIREINTBY, SHEMRE L Tw BT
»HbH. —J T, MET#EAZTHIFEIZIBWTIE, N F
==L LT#EY LAY PEFTEEE > TV,
GEOMETRY mono-1 i Clx, MET #fx O ¥ —%K
2510 L EICBWTEB % % { RO Tz, MET #1x
FOaE—RBOIEELFHHEET S Z &R MET/CEP7
e ERIORIEZ T 5 T E 3@ b Lk v, 72,
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Resistant mutations (N=20)

Unknown N=5 (25%)

Off-target N=8 (40%)
* EGFR amp
* EGFR amp + HER3 gain
* EGFR amp + KRAS amp (N=2)
* EGFR amp + KRAS amp +BRAF amp
* KRAS amp
* KRAS G12D
* KRAS G60D

On-target N=6 (30%)
* D1228N
* D1228H
* Y1230C

* G1163R+L1195Y+D1228H/N+Y1230H/S

* H1094Y+L1195Y
* MET amp

On-target & Off-target N=1 (5%)
* D1228N+EGFR amp+HER3 amp

Figure 3. On-target and off-target mutations of resistance to MET tyrosine kinase in-
hibitors (data derived from [30]). MET: mesenchymal-epithelial transition, amp: amplifi-
cation, EGFR: epidermal growth factor receptor, HER3: human epidermal growth factor
receptor type 3, KRAS: v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog, BRAF:

v-raf murine sarcoma viral oncogene homolog Bl.

BRI & L C, MET FHE3E & 51 MET SR o 4t 1 i
BiZe EHEIH S TEB Y, TORBEIENS.
FBE BHROBE TRELMEL &5 T
WLDIE, TN F VB W#ETH S, Archer MET
% FoundationOne CDx 7/ A 78027 7 £ L%, &=TCTD
BRI AR T X FIHEBEORF B I LAt T 8%
B RRE (2 213+ a4 v DxTTVFar
INZ=F B WrEE (B3N 5000 & & Archer MET [
PN 5000 »i] DO & LA G b THAE L 72854612,
FSHEERINIE 8000 X1 & 7 b, 2000 MAIEIREFEDOFES L)
2B, MBI B VT, HE BB S N7 MET
BIEZFT 7V 14 AF v ¥y FERIEHIC LM
BNV, KRR TORBAE T L. ARk
TlZ 10 ng Pl L B % RNA 255 5 1 5 RYFEAR 23 s
ZCTH Y, HERRAE BN TR 2 MESL R AR O
EREI X o TIMMI L e nwiED 5. @) 7%
7 LB WHEBIE DRI DS A BRI R R NS DTH
D, Ty =F VHEWERLBHERM O MEIYHE SN D
Z LAWY 5.

ARG SCNAZ B S 2 FH OFIZRASC - BRI
HE] 7TA MRS, =3

CNGEY
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