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AFFRIE, 7V =h N —T o AT R E U, PEEE DR X RIFFR R - SN aH R
D) SENTEAN ., S DB BRI JeBRAYREE N & B RIRICIE 35 2 & T BUFETS AANRK T
XN D FLAA D 22 WHEF Tl A A D IRFRIERY Sy 138 L ONEFKPUIE e iRy 1 & [FIE L. Fr LA ME 8 1o &
FHZEEHBELTWD,

FHRR PO IR 23 A DEF 2 A9 5 Pan—negative JEF|DO—EBIZ NRG1 (7%), ERBB4 (1%),
BRAF (1%) DG FEENFIET D 2 & ZH BT L7z, NRGL Efs F-AlA 1% HER2/HERS & o 37 B &
L=y 7 FMBEEZ N LT, BDABIZESE L TWD Z ER R &, in vitro, in vivo THER # > /%7
BIHEKTHDLINF =T, T 77T =T DIRRICEN THLHEOT — X 24537, M2 T, NRGl ghEiE
{5A OBBEMNT 2 N2 5 H T, ZOMA BT EWIT IGF2 ORBZTLESEL Z L2k, BAMEO
PRI 2 B85 5 = & 2B 5202 L7z, BERBB2, PI3K, NF-« B, IGF2 OFLEAIZ HWD Z & TZD
ARSI B S 7= 2 L 22D NRGL o 7 F L DB 721G ALY . DA E B 5 5.2 5
Zr F, BRUCE DV FTVDOEERTTO Z LT, BABRICES TE D REEE R LT,

MET 2 F—F DiEMA L% § 72 59 exon skipping iZWiE DML, [ENEFAR R A ICHINEE &
1To 72 fER.  SCRUM-Japan #fE COREBMLTFAZ UV —= 7 (2HS% MET [HEA| (capmatinib,
tepotinib) DOEEKAERNEME L. MET exon 14 skipping BEtEBIO = MY —ED SNT-, £7-.
SCRUM-Japan Tl%, ZDIEMIC, HER2 ffi AZEHL, BRAF Z5 5, FGFR2 4. FGFR3 @hA AN IARHEM & 72 5
B FRE L L TRE SN, FREEBRICHE OOV, &512, 4% SCRUM-Japan TaHli STV 5 35
MHPER 2 5t G2 & Lo B F A7 U — = 7 OFSRAFTE & LT, B EGFR FHE A O Mt PEE% iR B s L U%e
RO 7= DIEMEIRFT 21T > T2 & 2 A, EGFR BpAERT LV O MRS EAIMEICB S LT\ b 2 & & R
L7z, F72. Pan-negative SEMIZ, RIKOERYINL S RIET = v 7 RA  MEREFEIRFICHE LT\ 5 Al
REMEDR S D Z & ETYRIEGIREC 7 v~ F U HIHE S FHEORIELRENPET L TVWDLZ b, 71
~ F UHAEE A S 72 O T A O MESIEANIERIEI & 22 T L A A LTz, —J5 . RET HEORAEE
TRLABEEE Tk, FRCO N ABTEIER T ORE R D72 MATEM E IR & LT BUEOTRHRIER T
DARNTZTV—DOIEL IRKFFI NI,

EGFR PHEHEIEHEBIZ DUV TIE, EGFR PHEZE CVEHE S AL I BRG] 124 14 B8 H L 2850 1]
2 LI ED long responder (n=20) & FILLIALDIEH] (n=104) DLLELYF ) AENTEIT T2, F DFER,
EGFR FHEFHE D RHIZNCBE D D il s 72 2 FE Uiz, B - — BIHFEE OIREmESIZ D0
TiX. RET BEA, ALK FLEAIOEGIEER O 7 ) AN 21T > 72, ALK BLEAITIE, BEROIRAIRE A
HALOF F—8 TIRE BN FEE Sz, RET BERCIERE ST e o, ZHUILLFICaRd & 912, RET
PHLEH BRI ZIEE N R A2~ T H DD (Yoh et al, Lancet Resp Med, 2017). ALK PHEAIE E22 0 | &M
b 7T & D5 THIEIC L DIE LN 2R TH 5 Z L 2R T 5,

A3 AR FEEBUBLD in vitro 8338 TlIA A 72 ALK @& 8570 RET A G T PED IS A% &
. 8 EHILL EORAD L OYIIIEERITETH L TRV | 5 FILL EORE» b REIM TR 26 T\ b, £
7o, TIEBIDE ) 75 7 MERBISLICRED L, EGFR PBHEAIMIMEZS 54100137y, BRAF 285441 HER2 28 #4517
fFIE L. A ORISR POC BUFICD CTH AR EHZ 25 LB 2 b,

FHIBFIER Y T ORREANCE#RT 2 & & b, RERBECHHERAROfRE L 720 5 D H5HR
ERCWD, Fiz, T, MR ABBTFREGMER A PDX 72, 5% OTRRIERHIICH R R EM
ZIGTEY, 2L OMHLFEMRIC SRR -T2,
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This project was undertaken by using our advanced methodologies, such as clinical sequencing and
tissue/cell culturing methods for patients’ biopsy samples, to identify new therapeutic seed

for advanced/recurrent/resistant lung cancers

We identified oncogenic fusions of NRG1, ERBB4 and BRAF in a subset of invasive mucinous lung
adenocarcinoma. NRG1 fusion, which drives carcinogenesis through activation of signal circuit,
containing HER2/HER3, NF-«k B and IGF2, leading to increase in cancer stem cell property, was

considered druggable by interrupting the circuit.

Pan—Japan screening of exon 14 skipping of MET, causing MET kinase activation, has been started
in LC-SCRUM-Japan using our original diagnostic method, and a few positive cases have been enrolled
into clinical trials of MET-TKIs. A novel mechanism of resistance to EGFR-TKI, i.e., amplification
of EGFR-wt allele DNA, was clarified. In addition, high mutation burden as well as frequent
inactivating mutations in chromatin modifier genes was identified as characters of
oncogene—negative lung adenocarcinoma, indicating a possible benefit of immune—checkpoint and
synthetic lethal therapies. On the other hand, lung adenocarcinomas with RET and other oncogenic
gene fusions lack aberrations of other cancer-related genes, supporting the use of monotherapy

with TKIs targeting the fusion products in these cases

Genes associated with long response to EGFR-TKIs were searched for in a cohort of 124 lung
adenocarcinoma cases with EGFR mutation. Comparative genome analysis between long responders
(n=20) and others (n=104) led us to identify candidate genes. Genetic mechanisms responsible for
acquired resistance to RET-TKI were indicated to be different from those for ALK-TKIs

Primary culture of lung cancer cells obtained from patients have been successful for 80% cases,
while xenografts for seven lung cancer patients, including those with BRAF and HER2 mutations,

have been established.

This study has contributed to translation of new druggable oncogenic products into cancer
clinic and also provided new seeds and materials for development of novel therapeutic methods

for lung cancer.
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