T EA
' EIIH AR T —

National Cancer Center Japan

HER RS L

EGFR ZEMMA A DRAIMEHFEL TORMSEEFORIEHHR
EHMEDRE LG >TWSIRBBEEFDRA T A LERREZIRIE

2022A10RA 78
EHRFAREAEILINARR 52—

RRORA

® HAANZECTOTADMMBRNADFEHIZEoNS EGFR BEFEEDHAHMAAIZENT,
RFMMEDRERELLIMEBELFEREMITRAREL,

o ERFHEITTRESNDIEDOBMEERFIRMNIE. RRICEAMIEDRELLH>TNSDIE
—#THY. EDRSTHERRT D= DERGHAREEHIRRERICIVIRIBLEL .

o MREEDHHET. MABGFICI>TEFIMME LGN ANDBRICANYFINES,

B

*[E Dana-Farber Cancer Institute (Dr. Pasi A. Janne) EESINAME L 2—(EER
. RREPRX) R (TR :BHET) 2 FRESHFWRE /MK #R)EHRibelT-
ER£RMEF—LIE. BRAZECTOTADOMBRNADFEHE LHHL EGFR EGFEEDHD
Nt A DERITERF L TOMEERFERIEMIHAN | ERICEFTMEDRRLELESTLNSDED
EZSTHEVWLDDR AT ALERIRT 5= DEMGHABREEZBEART —2EMRAERT 405
IRIBLEL -, AR, EEMR 2022 £ 9 A 24 B+ (BAKR 9 A 25 B) ICEBREMEE
[ Nature Communications]|Z#8&shELT=,

HEITH-BHRO EGFREGFEEDHLMMAAIZIE, EGFR FOL X F+—EHERIMIZLELE
ETEHOTWET A §9 1~2 FTERIMMEEZEFL TN ELELTLEIZELBIBETT , MTEHFD
—DELTEGFREEFUND 2 DDEBEEFHAMRELTH-LRMEBEFEERTIHEEZNRON
FY. MEEGTFEERICRETIAEIHILTELT . £ EOLSITABRITNIELRVLNEHELH
[ZE->TWVER A,

AHE(L. 504 AD EGFR BGFEEDHAMMNABESAD DNA BARZRIERK L —UT Y
—THRfL. BENLGREERFEREMICARELZ. OEBOBESADAERZRB. ORNA > —
DIVR . QF/ LREMIEERD T —IZMETHLTEMEELFORENEARTZLIA, A
fitEEL COREBEZL DOREERFIE—HMTLAGLIEN LMY FELT, £, HEERIOREE
BEFICHENGHARE. SOICHAREI ST D RMGERMERF L ORMREZTHMNICLE
L7,

SHRISICHRZEDHSHLT. RRIMMEDRRELG>TVIMEEBLFEEDLSICEDFNIER
Whre, ENERRT DO DBRADICALEAFEINET,




BER
EGFRBEFERDHSIMiH A O FEAiit 5+
MAAIERLETERDZVHNAETT, BIRNADIE, BAAZETTOT ADER BKA
D9 20%T EGFREEFDEHRERENRONE T ETHRUBERD EGFR ERFEEMHIA
[ZIE. E=HR EGFRFOL VX F—HEHEER] (AP AF=D)GE 1) MZEBBRELGSTVETH,
W1~2 FTERMMEZEBL TINELELTLEIENBETY . ChETIZERMMERFEL T,
D RFEERTIFOBELTILTEIEES TELL (Bl: EGFRC797S ZREER)
@ EGFR BIZFUNDMOENABEFOER ELFHEE - REETFILORENALY
FILHES
@ BEHIAMLMDIEEDRIEMREA~DEGER (NMEENSA. RELENA)
BENMESNTOEITHIAREME T, TORMELL THEERBLIN-LDOEFLHFELEFEA,

BTSN L O ERRERFELCORSERTF
DNA [FTOVU EA VAV R EICIRY RSN HERFIZE L TLVET , DNA /5 mRNA [ZEBZE SN T
TI/BEINANEHRSNIBEOEP T, AV MAVERELTTIYULEITEDLGE
BhEDIRTSALUTNEBIVET,

MEETFDH
ESYT2 BRAF
DNA EI—Il-L-» e9 m‘_|/
BHHE- -
| RFZa0225
mRNA - ERECEIERIERE -

ESYT2-BRAF @& &E-F

X 1 ESYT2-BRAF Bi&EEFDHI

IV (e)&XTVVUDEDA AT DNA BN T, FIDEEFDAU AL EDLELN>THREE
BENTE, DBEBIFIRTSALUTI2E>TRESNE T, ESYT2-BRAF Bi&E{ZFTl&. BRAF
BIZF0OBECHEHEE (e1 D e10 [TEEFNTWND)A ESYT2 EBnFEESEHO>TWSE=HTL
—ENIHT . EBAVTFILRELETHEEZONTVET,

BEEEFD %L, D breakpoint (VT )M A rOAVIZHIELTLVET , DNA BL5IE 8T 5
F=HODRMR—V I —DFEMNREZELTETOETA EFICUTD 2 DOEBEMEEEF
DR FEMTMICR#BLEIENZVONRKTY,

O BESADBREICOBGHDECFEERFRETE-HD/I R (BIRNRELIETFHEEOL
YRIZIF. HOEMLHIIVDRYEARYNERCGE 2) NMBEMELTEESNTEY . 1ohavIX
EHMIZEENTULVEWNIEAZLY,

@ A bOVIZIEBYRLEIINEGRRESh, RIERI—I I Y —THENT 100~200 EEEED
ESOBRIINCEDELEFDA A D—FHTHANZRET HENRELEI LA S,



HRAE
RAVE 1. RERL =TI H—CRHSN IS EEFEMDIL . ERICEATHEDORE LS
TWADIEEIL—ETHAC LD HIBALELT=,

F9.504 AD EGFREGFEEDHLMMNABEIAD DNA BEEZRHR L —VT 0 — (H
SMLEDHERESNTWVEVMEMEBRFELEBRE TESNATVYR T TFvr—)THRFLIZECA, 104
BHEOMEERFRERHENREINEL, NAICEET DEEFDIATICIE. BNAZSISEITH
DABGFONAZIMNZASENAINGEREFEEAHYFET . ERIMEEECLOIEBDEAIT
BEBERICGEYDTOELSE RS, ENAVBERFEZEURMEERTF 37 BIS OV TELIZHEMZE
HFELIz, OEBEDEBEIADBERB. QRTIZAL T I2&>TIorAV A BRESNIZED RNA
RNTTHLTHRENAME EEF TMEMB7A-RASGRF1 DHERICHYILI-EEDHS RNA
—H IR (Cooper# and Kobayashi# et al. Clin Cancer Res 2020 PMID: 32312893)(#/3 - %58
%%). @CRISPR-Cas9 &'/ LR &EMIET L (Kobayashi et al. Nature 2022 PMID: 35236983)
CENE[FESI-ERT—HD 3 DDT7TO—FEMET H L TEREELEFORBEIZANLEIA,
ML TOREZL OMEBEERFIE—ETLAMGEN I EALMYFELT,

aamec \
RAECEOMRETAE I TMEQ”,}@?;??;;: : : 1 611)
oI CNOT6-MDM4 »
EML4-ALK @12) 7} 1G EGFR-TKI

=== 1*MAP3K1-intergenic
*CCDC6-RET

- ERBB3—intergenic. ; i B on-target combo
ESYT2-BRAF i 8 Dmbe

*NOTCH2-intergenic: [ (MEFISRERD SHR &

"1 *TRIM33-ERBB4 RHEThrttases)

CCDC6-RET =) on treatment
*ROS1-intergenic
X no EGFR-TKI

“-71 *DIAPH2-BCORL1
*CUL4B-BCORL1 B EGFRT790M
*FGFR3-TACC3 i_% loss of T790M
*CCDC6-RET; " * no initial Oncopanel
SYNDIG1-GNAS
FGFR3-TACC3: :
*DLG1-BRAF
*BCL6-intergenic
*EBF2-NRG1:’!
*TBC1D25-ARAF __
"7 M1 I| *FGFR1-intergenic:.!
-60 -48 -36 24 12 0 0 6 12 18 24 30 36

O 3G EGFR-TKI
off-target combo

subsequent RNA-seq

total duration of EGFR-TKI treatment before and after detecting fusions (month)
b ARl FKBPS-ESR1 |- "~~~ "~ - T I
REBREFMRE S8 RARA-intergenic 1”7~~~ """ "l I
NPM1-FGFR2 | 7777777777 77T O ) 3)

RET-intergenic |

RARA-intergenic | ®
TDG-CTNND2+WBPILNT5C2 [T B
MTOR-intergenic || W
TADA2A-RARA | B
IGH-CCND1 X
SLC4A4-GNAS X
FBX032-MYC [X
0

12 24 36 48 60
total duration of EGFR-TKI treatment (month)

2 ENABREFEESTHEERFNRESNT- EGFR ZEMMNRABEDAERZB
MEBGEFIRESINE/IVT EZDRIHZTEGFR EEH|IC&>TABSN-HRDFEED,
5] 1) TMEM196-ABL1: $—1#{X EGFR [EE#| (1G EGFR-TKI)T 1 FA%K%. AMBENHRERELTH
%7 ABL1 EEFESTREEGTFIRESAEICEADIDHLT . TDHRE=H{ (3G) EGFR-
TKI & BBEMN 3 FfiLVIEh D, CORMEELRFITITREFITEDOREID LN EHIBTEET,
f5l 2) EML4-ALK: 1G EGFR-TKI T 2 /A SN =& . EML4-ALK @& B FA B S, MiaEERH 5
Riiahi- EGFR [AE#I& ALK [BEFIDBRAREE (on-target combo iF 4)h% 2 FRIBZTH-T-
ZEMD COMEERFIEEFMEDREATH LI TEEY,
f5l 3) NPM1-FGFR2: AERIN DS EGFR EEL—HICRMNABIEF FGFR2 # ST MAEBRFIARES
Nf=H EGFR-TKI ¥ 2 FEFN=C D, CORMEBETFFERIT ED KRB AR EHIBTEET,




RAUE 2. MABGEFOERICHEDLGHEERE EGFR AERILQ O AEE. SOICHAREICHT
2R EFITERFLTORBEEFHASMLELE,

EGFR EGFEEDNHLIMMNABRBIANERIMELL TREEGTEER/LIIKAEZELT,
CRISPR %7/ LiR&ER %S AT 52T EGFR BIEFEEDH LM A MK A D ESYT2-BRAF
HEDMEEGFEERLELZ. CNOGDETILIZEMNZ EGFR BERIICTEELS LML,
BERIRD) == JICE - TENEN DR EERFICMKEZRIELEL Iz, IBIZ, BAIEHLERD DA
BT LTI EFIM LT ERILTLESO. MEEEFICTH<KERIL EGFR FREHI O 6 AEE
TREBEMBETILEEE T HSIETERMMEMEHILIL. TOMMERFEBRTLEL A, D

A& BEFRIOM MRS (Fusion Side) . QEGFREBEFRIDM S (EGFR side), @& BN
THILBEBROME#E (Down stream), @FRM MR (Other)iZEMR R ZRE T EELEDIEN
HYFEL -, SHELMBERICKY. ChoDBKRALALMMERFERIRT 5=OIZBNEERELTNE
nEELELT=,

Fusion side EGFR side Down stream Other
CCDCB6-RET amplification wild type EGFR amplification KRAS G12L | YAP1 amplification |
RET G810S MAP2K1 F129L+MTOR K2374N PC-QCCDCERET
4 . . Pc_gESYTZ-BRAF
ESYT2-BRAF amplification PIK3CA E545K PO gFGFRI-TACCS
ALK G1202R patient with EML4-ALK

3 MEECFICH<ERIE EGFR BAERI OB ABEISH T 505 RAMIEMFDOFELD
ffibtAHERERE PC-9 124/ LIRETEN TN DR EEIRT CCDC6-RET (AL P f), ESYT2-BRAF (B
f2). FGFR3-TACC3 (#& & )& {ER L=l ET /L%, EGFR [EEFILEMEEGFICHEVLEEDHARK
FEITE-TRBELERICHBRLERMERFO—ETY . EBEOMNABEESAT (ER). EGFRAE
FlZkBAEERICEML4-ALK B EEIGTEEIJL T, EGFR [HEHIE ALK FEEFI O 6t AEERICESA
AiittEes &L T ALK G1202R Z Rt EEAELELT-,

BE

MEBGTFEVORRITERTHL-O. ELLBETREDTHILERIPRETT ., LHL. KRR
EEOINETOMENS, ELLRDIFTEHIENTENIL, ALK [BEH|4 RET [HEAIGE T TIZR
BRADBINTUNSEL EGFR FBEFI DS ABENERICEFESADDAITHCEA TR TRE
NTWFET , ARE TIE. DNA ZF o R —V IR RNA O—V IO X BRIKTER. HIRR3RER
HERREARFTOBRNE TABRIZNELIMEECTOREICRAFELEN BLOBEEIAITH
LTITHCEFIEREMTHS=0 . FRMICIEE—DRE TARARIEN LG IMEELFEELRH
TEDHZEDRAREDNRKRDONET , SHITRDRATYTELT,. TOREDIERIZIGC THM L HHE
FEDOHMBEETE T SERRARETICE T AREDRIEINE - REGR TO BB SADAREICDOLENS
LEfFEINFET MEEGTFORRICIE. AR -EEROBADEMNSDEISELARNBETT,

F T ML
M4
BARIL:

Nature Communications
Genomic and biological study of fusion genes as resistance mechanisms to EGFR

inhibitors.




EE. Kobayashi Y, Oxnard GR, Cohen EF, Mahadevan NR, Alessi JV, Hung YP, Bertram AA,
Heppner DE, Ribeiro MF, Sacardo KP, Saddi R, Macedo MP, Blasco RB, Li J, Kurppa
KJ, Nguyen T, Voligny E, Ananda G, Chiarle R, Katz A, Tolstorukov MY, Sholl LM, Janne
PA.

DOI: 10.1038/s41467-022-33210-2.

URL: https://www.nature.com/articles/s41467-022-33210-2

BEB: 20224£9A24 8 (AXRKFME 9 A 25 H)

WRE

BAARZMRER BHAEIRRE (KRR DIHRER)

LtRESEGRZMEA BNV —FI70—2vT (RER DMHERX)
LtRESEGHZME AREHE KK DMHER)

MHABEEFHE 21K15581 (HKF /NIHEX)

AMED E#HHIMNAEBERERILAREE JP22ck0106699 (HKF /NRER)
SGH Bf[ % 33 Bl SGH NAMZBIRL (XF /NHEFX)
BAFR=ZESERNFLCATMRME 43 FEREARMR (KK DMHER)

FAEEREER

[F 1] EGFR FR> X F+—EHEFA

EGFR B FEEICLIEELGEBRDEMETNASILT. NAMBOEIEICREH LSV FIILInEE
LEHTHADIEBREEMASER T REREBBRELTLEEDODNTOSERTE =t EGFR F
AL X F—tEHEEBFELFIEN, E—HAK EGFR FOL X F—CEHEREDAERZICELS EGFR
T790M Z R ERICKH L TEMREFKETHLIICHARESIN-ERITT,

[E 2] RybRRYNER
BEFOEEDSH, 8HEEICEFLTELSIDEIELET,

[} 3] CRISPR-Cas9 #'/ LimEMBET L

CRISPR-Cas9 &, TR HIEMN VA ILADRAZHRT H-H DB (f&Z)ELTiKRDOOTLD
BEETT . COVRTLERATAHILTERNODELRFD DNA 2L T, EEDESIZFEA. B,
RETBHIENTEDHLVEGFREREMTT  CORBEMERALTHAAMAD DNA Z2EHERE
TAHCETCERMBEETILEBELEL,

BHDY ) LAREMBETIILEERALEZBEDTLR))—RETS LIS,

2022 £ 3 A3 HERILRI)—R

REDENAVBGFEREMELARICRICET RAS BEEFERICLIENAVICEDLIFT-10AN
ZALEZDBEREFR R LBBEREICLSHHAEEIRIE—Nature FEICIRXFER—
https://www.ncc.go.jp/jp/information/pr_release/2022/0303/index.html




;£ 4] on—target combo
EGFR FHEFRIELA D EFIDOHRAEEDSE . HEEBRMCMEELFICHRLHHIEERHLIE
xRN -HAEHEEELET,

HEFERLSOBENEDHYE

o MRICEHIIEHMLNEDLE
EMHARBAREAEISAARE 52—

MR 2 FRESEH

HEE /I #A

BEEHE S 03-3542-2511 (%K) E A—JL: yoshikob@ncc.go.jp

® L#HEO

EiAREAREIAELNARE L 2—

TEHEE LMEE=

BEEES: 03-3542-2511 (%K) E A—JL:ncc-admin@ncc.go.jp




