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—H— (=Y A HEAE) SOEFEET L—TI12 LD | KiffFEDr—XTh 5 M-COPA O
BIRT, KM &R EENSGE L, HUAATEMED GIS0 S 100nM LU T ofbGW4a R4 &
EHIZ, MET Bz #HEiE e FEAAMBICIZ, EGFR Z£HE . NE/NIRA AR M-COPA
ICEWWEEZMEZ R T2 L 25 L2, 512, EGFR tyrosine kinase BHEFNZifE 72 - 72
EGFR A%t FIE/NMREMi 2 AR L TH M-COPAWNENTHDH Z EEHA LT LT,
(1) M-COPAFHEARDERL & Z OFHEROTI AAENE, Wbk, L ENERH
KREEMED LGS LHUA ATEMED GIS0 il (BTs AAEME) 25 100nM BL F o bEW % 2 e, G
LEMED YE L GIS0 75 100nM ([ZinvMEE % 2L AR LT, in vivo TORHii 21T 51L&
WaRE L, KREGHRIEORH DT,
(2) M-COPA & IR D BT2 DA DAL
TAFNF 7 Z e RuF 72 L ROMEWEAGRR LTZR, IEEIIG LN T,
(3) insilico A7 UV —=227% X Win silico 7 %A
TRy 2 237 O Arfl 1SRG T 266 % insilico 27 Y —=2 7 CHfH L, NMR &% HAWTH
BOALAEY TREA DR SN DR A BAENME ) o T, ZOF T—HBREATEEOR LAY 2
W T XOBR IR SRS AR 2 SR 7o . REBTEMEDME W2 & b 203, RS AL IS O AV TSR
BB LR o T, WHMEDRH EL, 220, {EWESAREFSND & THIS D FHEARO in silico 7
A VEATO, EOERE ML ZF2IR A LT, Arfl & GEF OMANERZ 632 2 & T Arfl ©
TEMEAL 2 I3 b E M OBEFE % in silico TITV, NMR E4 AW TEEO(LEY TG D R S
AT DG B BAMEDME ) o> T
(4) ZRETF oo —BOHE S 7 VITHRIE L TV D B RS A k3 D3 5
WEAEEE & Cl2, MET 85 7F23MEE L7zt N E2AMAEIE M-COPA IZ@WEZ M2 R Z L& R
HLTWen, EGFR £ v IR/ NI AfifiEiZ 33T, M-COPA ZLBRIZ L W EGFR Diffife
5 ECORBURT, MIRLWNIETE S 7 F L OTEMHEACEI 23380 i, B RD RSNz, &6
\Z. EGFR tyrosine kinase [AEFNZMiE:72 > 72 EGFR Z % v FIE/ @tz Az LT, M-
COPA | in vitro B L W in vivo IZEBWTHZTH D Z E2HL MM LT,

Prof. Isamu Shiina (Department of Applied Chemistry, Faculty of Science, Tokyo University of
Science), Prof. Shuichi Hirono (School of Pharmacy, Kitasato University), Dr. Shingo Dan (Cancer
Chemotherapy Center, Japanese Foundation for Cancer Research), and Dr. Kentaro Yoshimatsu
(Tsukuba Research Labs., Eisai Co., Ltd.) found derivatives of M-COPA, seed of this project,
which had improved solubility and metabolic stability and whose IC50 (anti-tumor activity) was
less than 100 nM. It was revealed that MET gene amplified human gastric cancer cells and
EGFR mutated human NSCLC cells showed high sensitivity to M-COPA. In addition, it was
characterized that M-COPA was effective against EGFR mutated human NSCLC cells resistant
to EGFR tyrosine kinase inhibitors.

(1) Synthesis of M-COPA derivatives and evaluation of anti-tumor activity, physico-chemical
properties and metabolic stability of those derivatives

Two compounds whose solubility was improved and GI 50 was less than 100 nM, and two
compounds whose metabolic stability was improved and GI50 was close to 100 nM were created.

Several compounds were selected for in vivo evaluation, and large-scale synthesis method was



proceeded with examination.

(2) Synthesis of compounds with different core structure from M-COPA

De-methyl octahydronaphthalene series compounds were synthesized, but they showed no

activity.

(3) In silico screening and in silico design

Potential compounds were screened out of a Namiki Compound Library including ~6 million

compounds by in silico method to find compounds which bind to target protein Arfl, and several
compounds were shown to bind to Arfl by NMR analyses, but the binding affinity of those
compounds were low. The X-ray co-crystallographic structural analysis using the compound
with highest binding affinity among them were tried, but the co-crystal was not obtained and
structural analysis was unsuccessful, probably due to low binding affinity. In silico design of M-
COPA derivative to seek compounds with better solubility and keeping activity was performed,
and such information of potential derivatives were provided to Prof. Shiina. In silico screening
to explore compounds which inhibit the interaction between Arfl and GEF and hence the
activation of Arfl was conducted, and several screened compounds had binding activity to Arf1
by NMR analyses, but the binding affinities of those compounds were low.

(4) Effect on human cancer cells depending on growth signal of receptor tyrosine kinases
It was characterized by last fiscal year that MET gene amplified human cancer cells were
highly sensitive to M-COPA. It was revealed that M-COPA decreased the cell surface expression
of EGFR, inhibited the activation of intracellular growth signal, and showed growth inhibitory
effect on EGFR mutated human NSCLC cells. Moreover, it was demonstrated that M-COPA was
effective against EGFR mutated NSCLC cells exhibiting acquired resistance to EGFR tyrosine

kinase inhibitors in vitro and in vivo.

II. REOIH~DFEE
(1) ik - HEESICBI i —E (EWNGE Off, EBREE 118
1. OHASHIY, OKAMURA M, HTIROSAWA A, TAMAKI N, AKATSUKA A, WU K.-M, CHOI H.-
W, YOSHIMATSU K, SHIINA T, YAMORI T, DAN S, M-COPA, a Golgi disruptor, inhibits cell
surface expression of MET protein and exhibits antitumor activity against MET-addicted
gastric cancers, Cancer Res., 2016, 76(13), 3895-3903.

(2) %2 VURVULEICRBITDHE - RAX —FE
L B AL PHEA M-COPA O RTKAKAF D ANTK T DENR AR, RAX— KIEEE - FE

2016/5/30-6/1, [EN.

2. HELILUBHER] M-COPA OFINAMERA A 1 =X LZktd 2% ER A h L ADRE, RAH—,
RGHE - FRIEE - KBEE - HEA T - BRERER - RSTHER - BEE. 55 20 BIAANB ALY
THERIEHSEE, 2016/5/30-6/1, [EN.

3. FH AL UHIEER M-COPA OZEEFrL w2 F—BIZTF 17 b LIERA~DHMR AL
BORAE— KIEEZE - L - HER - ES0NZE - REAE - SREAER - #4405 - K57

3




P - HAEE . 58 75 M H A2, 2016/10/6-8, [EA.

4. ANTVHHEAIM-COPA @ invivo Fi AAEHIZEIT 2 ER A ML AL 7 F VDRI E ARAZ —
TREIE, - HFHESE - KIBEE - AT - SHEARN - KAFHER - BEE . 5 75 Bl B AR P2,
2016/10/6-8, [EN.

5. AL UIRBAER] M-COPA OMIfaRKE & v XV R BT H 2 D8, RAX — FiEk - K

WEE - REWE - SREARR - HEA B - KPR - BEE, 5 75 B HAREFE. 2016/10/6-

6. M-COPA, a new Golgi disruptor, inhibited growth of RTK-addicted human cancer cells, 7~A
Zo— KWL, MFHESE, 8, fRRecid, TIkmse, REWHE, SMEARNS, HAH., K
SFREJE. HAEE . 28th EORTC-NCI-AACR Symposium on Molecular Targets and Cancer
Therapeutics, 2016/11/29-12/2, [E4}.

7. BB AU M-COPA @ =RILHAE FIZH T 2P AR, KA X — Il KiGE %,
RATRESS ., FREIE HEA B SANELRER, RArheR, BIEE | A AR 137 4F43, 2017/3/24-
27, EHA.

(3) THEHE L OFY: - Bdfiefahitta) (x4 200 1A

1. EEUHS THERADOFREID AME ZFE — TV R Z R & U728 LUNRIRIEB S ~E —
AT A M-COPA T RTK 5 H 23 A (MET #iiig25 AE, FGFR2 HIMEDS AME) Z4il) ., 23 AAJTE
TR IACTFIRE Y 2 — 53 F 3B FURER R 72 & N = — W1 (BR) D LR FE T — 4|
PNABFTES NARTZERT LIS & HE &, 2016 425 H 10 B (k) . EN.

2. BERADOFHG AWE M-COPA % [AE — TV AR Z R & LT LWIRIRIE~E — . DSAME
TR IACTFIRIEE 2 — 53 F 3B FURER R 72 & N = — W1 (BR) D LR FE T — 4|
YouTube (https://www.youtube.com/watch?v=hTLjzpUiCdo) . 2016 47 A 11 H (H) AR, EWN.

8.  (FATV=ZADMR) HBADOHKGIN AWE M-COPA Z[FIE — /LR ZIRERT & L7 LUWA
FIE~E— . DA AAEFIRE Y o &2 — 00 FFEBER, FURERL R e & N = — A (1K)
DOHL[FEMFZET— 2, YouTube (https://youtu.be/9vn2NfoMrMM) | 2016 47 H 11 H (H) 8B,
EA.

4. (T=A—a Y A0 RIS 2V OREER & T 58 LB AK] TM-COPA] OfE
RAAT =KL, BDAMFRED bR o 2 — o0 F3EE . TR R R T2 b Nz —H A
(BR)DIL[EFSEF— 2, YouTube (https://www.youtube.com/watch?v=4yBaG8Trl70) . 2016 49 H
30 H () ~BA. EAL

(4) HrHiRgR
et L



