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FEIRTISOEBRICEEREDOH S ALIEDH, BELTARR MG
BONA VR TIN—TEEZ SN HEEYMRBARIEEE CRENE
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B%%E, 78 BENLREICEITAITARX FREDTRZIDZ
H—HmRIIMLTE, BE, LV UBRETLAERT S L
ATETVWEVERCRREREDNDR V) —=2JI12D0VT, HEE
DEECREDHEZEA S L, ROMTHISFAIRETHIELED
T ARALGEIRELGDHEZZATEY, COEIBRY Y-V T TN
1 ADERADERENTEREIND,

<EEllol-m>

Sy RAAVIZONTIE, BHFEETORERIEETH o7 1 FEHILL
B2 DOWTHRICIEREITELGh o=, BHEREDE AL, 7AAN
A MREMBEZIRTOY A bhaA VEEDEIEN S, MEHLETR
SNTETHY SEORHAFEEE L=V, T-AEEEME/BERK
NEEICKDIBHENESZREDORED-ODEERIE, BHtALIIEH
YTHD,

<BoFHEDEMER & K>

SEOTA L) FOBRTOMRBETHD [7FTARX FEREN
RIEEZIY FHAUIZKBEH (TDWTIE, I v RFhA U BHEN
BEFTRELTLVELEIZEWVNT, FAOHATLMEETELGL S
2EEHHT, EAROMEIEX, 7ARX MEEOREHEISHEA~
DELELNESRERELDEEL VS ARICAN > f-RIE, HE
EHRELTOENRRY Ehs=héEELEZ OB, LML, K
WSTE T MRR, HIEME T MEAD, MERREEME T MRS, T L CHhRMES
TFARR MEEZEZOAREELHABREOBEENT T, BHEREEDD
BHOY OFEFTP, MEERENBBEIEONSLIZLHIEHDE
REBDBDTARR FREEEBICB TA2REOEBOBREZEF +
NERREREAETH>1-EEZX D,
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<H5E (B=%E) FHEDOEMRFER & EIRR >

TREMHERE BHRBHEKICEITET7ARX MEEZEZDIEM R
DEDHLYIZDONTDRETZE1T D & 5 suggestion TEL V=, IRTE, 2%
MIRIEE & P EREEFIICH T 5 REFMERDRTZ, BRADKRME
mMOmBTOY A Fh4A4 O ORBENFEN, BHik, NKHIE, CD4+T
HfRE KU CDS+T HifICH T HEEKE D F, MA T fresh MR & —
B, RIHEMA-ZDOECFRREOELDORITDERZITH>TLVS,

<MEHRETRORE>

EERMIRET S EGIRADBETIC L 2T, FARR MEEIZKDRE
BEHRANOEEICLIMESREREDEREZ, L YFMICEHSL
MMITBEELIS, NAVRITIL—TORE2L—> 3 v ORERE
REFICEMTES T N\A RADFEEMLZEHEY, MAT, 7ARZR
MEERICL-TRBIEonN-hESREZ, £EEFEYELER
BAGETEHEESEDSIIELBEL LTEAELL, & 51T exosome
15 secretome TN D, F-H 7 ARR MEERACH R IERED ME/
MIZZETEIZEDIERIZE A L THT=LY,

<HAEREDEIRHIZNE>
TARR FEABEKREDOHEMIZE DRI ) —Z2U5 T84 AOFRFEIZ
B9 A4FFHREE 1T o 1=,

2) BEPEEICE TS 2T FIVGE L RERBOREN
a) TBXASL £ & U RORL1 fZ#7

BFESy FRREETIL (A1) Ok (K2, REEEEE
3, RT-PCR) & Uk bhEEMAER (K 4, RT-PCR) IZHELT,
thromboxane synthase 1 (TBXAS1) DHRIBIET E2HT-,
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> -

B B T H D MeSO-1, H2452 £ KU H2052 (ZH LTI,
ROR1 FAE(C & AR EIEIMNFINIE (”5,6) BLUTFTRE—RD
e AR SN, pAKT & pSTAT3 (K 7) AHIEI S TULV=, H28
[T =——EEICEL TIEXEEICHFI S TV =16 (E6) , 4
o7 LAZEHEITLIZECA (E8) , siRORL T 50%LLLINF =4
= MRNA [ 54 f8fEHFHE LT=, TDOHT 19785 % H28 & H2452 T
EELRESS, WFNOMBEKETHIMGF S TLV 2 mRNA (&
FOXP2, MAP2, TOP2B, RNF4, E2F1, CAV1 T&H > 1= (K 9) , H2452
D& T ABCGL A%, H28 W& T WNTS5A, EGR1, Spl, SREBF1, ARL A
MElEh Tz, V53R 2—fEf (B 10) TIE, B REREE
b gt — B ERNRE S NA, EMGEEMRRKETIELDSE
HEFGEDIT NI,

5 6

Ha452
H2452 e 1s Mesol

|- ’:!--l u J k/

llllll siROR1

??
=h
J

H2052  pmor”

B
E:'.- i £

X 7 X 8

H2452 MeS0-1 H2052 H28
SIRORl cont #1 #2 #3 Cont #1 #2 #3 Cont #1 #2 #3 Cont #1 #2 #3

-\é i

- - qb o VfDD_’lf‘l’(GEO database)
%g‘ nnnnnnnnnn

—— - - -_— H2E (P .;&é

R e e e - — - —

— - — I — - - - RORLEN

PAKT  —

E-Cadherin e —-— — — — — — —

VIMENtn | - ——— — e —— - —— - - - - A =t Real
=3 e e ey time PCR
2l o - S o o e @ | e > O 5
H24a52 (barar)y

Fartin e - - e— - S — - - A Reverse transcription PCR



X9 X 10

MRNA%IHE (RT-PCR)

H2452

| ' |
eﬁLhLthullithlllHHH B0 b g
. A ! oas

H28

t??fiffffﬁffﬁffff‘f’. §§§

b) RIEF = v I RA 2 MEN

INHREANAMERERE (SBC-3) S & UE M EZEMAE (H2452, H2052,
MeSO 1 #Hfa) [THEWLT PD-1 3F & PD-LL B FORIFHERERZ 70—
YA hAR)— (B11) B&LURT-PCR (K 12) THERLT=,

11 12
MWM  PD-L1  PD1  GAPDH
A PD-1
2 2
w
5
£ 18
Q@
216
@
Q
w
14
o
=
w42
c
©
Lo
= 1
SBC-3 SBC-S SBC-7

<EBNT-FLENALMNI-H>
EMdhEEICHITS TBXASL MEH S, RORL #Z/IAED AT EET, PD-1
PFEPD-LL D FORIKBRIREZTRT ZENTE, WTHEHETH

&)T@E‘Z%&%i B*LT:O
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<BRE&LG-of=m>

TBXASL B FDHENANDEENREEIND, TOELGFEH
NADEEDEFRNPTFHDEETH S, RORLIZEHT 5 invivo EER
MTETULEL, PD-1 7F & PD-LL R FORIBHRIEOESEATHAT
Hbo

< BB DEMRIER & KR >

TBXAS1 % knockdown L 7-iffifa%k, & & U TBXASL B A L F=#ifa#k
DHREFREHRNIBLETHY, BEFPTHSH, RORL ZE A L 1=HikE
HROEBMEBRNMLETHY, BIYMERNTEIRBLORFHTH
%, PD-1 #fHET HER|IEEHL T,PD-1 5F & PD-L1 B FD R
R OB EZ®RE LTS,

<HEB (F=F) FHEDOERERER &t hiIRiR >
FREARICEVTHERDFENT TO—FHASERBMICHELEERDL
n3h, hREMEIZEH TS TBXASL, RORL, & U PD-1/PD-L1 A
EBHERINENZRIBOTIZLWVWEWSFTMEERICZITIESD,
MR RERTM & L ICEIMMERICEF I 5,

<HEHEETEORE>
TBXAS1, ROR1, & U PD-1/PD-L1 ) FIRHMPE D HLBESTH & &
HIZinvivo EERE1T5.

<WMERRDEIXAZNERE>
FMOFEIZHTSH TBXASL & RORL I BHEU 5 FIILEEZ
TW=A, VSR8 —@BFTEAEL TWLWAREENTRER SN (RF
§§7__\\_9) o
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3) MIRPREICHTEHIY FAA VORBEBRG S VIHRFN
BREDERE

BERFELETA LHAOD1ETHDIY FhAa VI, WikE,
BEEZILOLLETEHZLDETEEREISHY, TOETELERIZE
ELTW,—ATEEMRBICH TSIy FAA VDORBIL, £RIE
[ELTED, £z, TV FAA VERFOTOE—2MEEIL, TOEE
Bifhn, ChETEHEREBRICEAIATSER, EHAFE Z0=
v Rh4>oTOE—4%#HL - cell baseassay [Z& Y 475 4 FiED1E
BT A4 TS5 —h 5 screening 4TV, 2w FAA UEEMNEES
iIMDK DB % 1T o 7=(Naomoto Y et al. PLoS One. 8: €71093. 2013), ffg
EhEEFRE, 7TARX MAERE L THEMEIELL TS FR
TRERETHD, BEELE L THEFMICEERENEA OGN TY
M, FHICHEMEMREREGREICET2EBEDREIESNTINS,
APRICT, WIRFREICETAHRaBEERMEZBMIC, PERE
CHETEHIY FAAURBROBHELUVI Y FHA UEEFONE

A
S
T o=y
F N
>

=

B O O
0 5 10 25 50 (nM)
MDK [ee e 7 -15KD

B-actin |« S S A S -42KD

A: iMDK#E&ET. B. MEHMEBIZTEEEXREFEIZZTYFAA/ DR
Z#HNH|L7F-. Hao et al. PLOS ONE 2013.

BUNR =BT L1=,
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<EBNT-BREHLLENA--m>
SREMEBA (LR, AEY, BEE) hREMEKk 6 FEICEIT5
Sy Rh4 oDOFEE% immunoblot i%, ELISAEICTETLI-ZE 5,
S5EMMKICTI Y FAA VORBNE o, T ELISAEIZE
Y s R IE#RE K MSTO-211H IEE EEBICE WS v FAA U5 bhER
Hon, PREMREKICEVDTERIZZS Y Fha4 URBENHY, F
- EERADD W EEGEAETAETEL LA REINT, RE
REICEVWTI Y FhA URFREZ 4 BRREITER LR ISE D
T, NGEMKREMEREICETEFERLIEN L TR 24FEFTOM
R R IEYIRRAZARIZE LT 875%DEHIZ S v FhA U FHBEMNEE
HNAEREGD-(REMEBRZERARES 1232), Sy FAA Y
HIREPREHABE, FREOBELHGEEFEO oNGEM>T=,

Sy RhA UHEBERREMBEKRICELTIE, siRNA [TEE2 Y R
74 > silencing (2 & Y HIRREFEHNFIAY WSTL assay ICTHERRTE, =
VRN UEENE LE-FRESREDARENARES N, v
FA4UBEFH IMDK £y FA4 R bR IEMAEK
MSTO-211H, H2052, H2452, H28 M#AREIE5E % % L, o RISk
MSTO-211H [Z# 1+ % colony formation % dose dependent (2] L 7=,
S 52 IMDK & 51 72 BRI O Tunel £BEREMN S, BZEEYIE
MSTO-211H IZ dose dependent |Z apoptosis ZZF&E L=, & 51 Nude
mice (BALBc nu/nu)IZ2 vy Fh A4 U RED H 5 HfE T 5K IE MR
MSTO-211H & & UAhiREHMR H441 %338 L THESL L 1= xenograft
[ZHWT, IMDK DREEENR S 8#IZ(% control B IZEL L, BELIESE
SEINHISNRMRBH SNtz F1=FIZ in vitro Zdulr& LI-EEHM S,
ZDMEBZERIL 1) PI3 kinase-AKT ') U EE{E DHNFI, 2) apoptosis T
HhEEF - Survivin EE UV XIAP HZIHDIET, 3) apoptosis HIFHLEIR
F:BAD D HIF1EE 4) caspase-3 cleavage DIREIZ L YFEEIND Z
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EEBHLMNZLT=,

A AR B AR A%, th B2 RE#R A % ~ IMDK % 5% 0 immunoblot % % F L
“HMLE TR T T ILOETFERM 5, IMDK (X PI3 kinase pathway %
FREY 45— AT REIBEERS T FTILO—DTHS MAP kinase-ERK
pathway Z/EMHIE L TCLESEMEE TS LALLM EL o=, &
X, PI3 kinase pathway D#NHIIZxf9 % negative feedback loop &%
Zbhbd, FZTHRED signal %3 5 Z & T, iIMDK DOIfEED)
REFETHENTEDMNE 5D % invitro,in vivo A THRET L 1=,
iIMDK (250 2,MAP kinase f[EE#| PD0325901 % A9 5 &, PI3 kinase
pathway TiRdD Akt D) VERIEAHIFI SN S FZIFTTHECERK D) Vv
b ZBEFZHNEI T 5 2 & AY, immunoblot jEIZCTRWWE &ht=, -
PD0325901 M HAIKIMDK D = v b H A UHBEFMRERICE TS
EHEHSE, a0 —BRINGENREZEESE -, Flow
cytometory ;&% FUN=SETERY caspase DEEXRERICH VT, 2F|DH
FAl caspase-3 ZZNZFNDHECHRT I YR EFHEHILT N
SRR nt-,
X— k7 RIZHRER HA41 Z AL THER L 1= xenograft & iMDK
DEEERNERE(CIZ T PD0325901 DEAOKEE1T52 & T, Th¥E
NOBEMIGERICEREELESEEINFRENFE SN -(K C),

Bamn, ChETEHB-HMEHL S, IMDK OIEEIE (T apoptosis

FERETBEEZLON, ChOEBYELAFEINSD
anti-apoptotic molecule: Bel-2 IZxf3 HHERIE DHAMMRZHEETL
t=o HERAEMAE MSTO-211H IZ%F L Bel-2 [HEH : ABT263 £i%59
5 L BEFITOMIBEFEDOIMFIAERE S, 512 IMDK &EDHFRAIC
BVWTEZILEYMDOMIEFEINFHIIREIERTESIIENALME
Kotz ThBHDI &KLY IMDK (FthFED FIZMER & DFRADR
DEMENRE SN,
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= 6000 -
E
L 5000 -
£
= 4000 -
g =+Control
S 3000 - --iMDK
g =—=PD0325901
3 2000 --iMDK+PD0325901
1000 - "
0

01234567 8 91011 Days

MEKBEE & : PD0325901D#E O 5 (X, HA41ffEEHIRRIZ KLY 1ERL
Lf=xenograftiTHE WL TIMDKEERER IR S 2B T A EBE N R4 18
o 7=, #p<0.05. Ishida N et al. Exp Cell Res. 2015.

iIMDK O IC50 fEIFHIRRIEIC K > TIESDEMNH DA, £+ nM LIF
DRETBENHZFZECETLIMBEARELNATEY, BERIELEME
LTREARTREEHLITEHE[/FLEL, IRE IMDK DIREILEYDINIE
B4 % invitro TEMLTHEY, —EDILEW T IMDK & YiELMlE
BMENEHLN TS,

<BHF#ELGo-m>
MIERREICESITEI Y Rha UIswT 2IEREBREDEDEN S,
Sy RAAUISHT 5 MADEREZAATLDED, MESIR
DFETELREMNRADOBILICE->THEDLT, S54SR
ZETEHRAATH D,
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< B EIHMEDE MR & RHIRRE >

Ty A4 VISR BREHIOEE MERTE7HTITAIELE L
T2 TETLBM, U — FLAMOREH SEERILAMOBERKTE
FPEEY EHMEET IERE o1, BERELAVOHIES
DREOBITEED TN D,

<HER (B=F) FHEDOEMRIER & kx>
MERERESFT-NEIEREICKIERBEICHSNT, BF
NotIR L CH-PREMBEZHRET I EREDOMEEZRM LGS
HBHZEIZBELEANRRLWEWNWSERICHL, thiEDME4EEA
FLERICAWS L S538O-, £-3 v FAh4 VIEERIORES®
REHAHRBICL >TIEIEREZET SHZ &b, IMDK OFF(Z in vivo
[CET3EMZTHEIRNESLEDAAY BT, ChIZDESHE
AUC DEELBHRBRETIFETH D,

<MEHMKRTEREOERE>
IMDK [ 9 2EBMNFMETO EELIC, IREECESMNDFET S
NEEMER, TRV FTILOEBTEITVERIEEYMORTEZFBIEY .

<HEHERDEIROTHNE>

iIMDK M ME#HA =39 S HIHIZNER 2 HUVEC #ifg Z AL /= tube
formation assay 175 Z & TEHLMIZTE, hITHZILEWD
B9 % apoptosis FEUNDANGRESHRFERFO—DEER
%5, SHIZIMDK I, OZICE T IMESEMREFETELLE
B M LT,
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4) BERETFIR LI-H-h REaREDmMTE

EUMEFREBIIEO TCFRIBRLGEETH D, BEARMTILEE
ELTHRMBENEEEOHAEE CRTIFUHRAMLFE
— NEER) PMZEREBE LTHULLONTWVSD, ZOEEBEZRDAES
No, BERECEESREEETHCXAER#ETHY, BEDO LY
VIZVVABREDERENRFE TH D,
EMRERREICS WV TIEHEKE, VIREAXRONAST, SHEEIC
EGFR MHEIBRHAEZINBDEDD, EGFR FO L VX F+—FEHEH
(EGFR-TKNDEERINEIZDULVTIL, EGFR-TKI OEFARFTH
%5 EGFR EFZEEDHEENEHTEWLNZ L3 HY, CnETHEHR
HIXREINTLVELY,

BRITEEREDEIEIZH VT, EGFR L J FILH i Bk R HEiE
ICEZBEEXHMTHLT, D FENEORESREEAE
FFETHEICIEEATESDTRELVDEDEZDL &, KiE
EGFR-TKI A\ @& £ D HER family ZAARFIRE LR EE LA
DEEILIRFILIZhADDD ) HY FOHERBREIZTDOWNTETZFITL,
BEREZMRALLF-GAREDAREDODSITMREZILELT,

<EBN-HRELELS-Em>

BER 1L ChFETIC, ACHEEHSERTH YN D EGFR HAEEN
ElE > TWAIE/MERaffEMEEZRALT, ESA NK iz, o2
BMEINKBEZ(TADICEEM NKG2D ) Y ROFEEH EGFR &
JHNLIZEYFHEIEHEIA TS Z &, & oI2ENMNIBEMETIRER
AWT, f#EFz v Y RA 2 FMABFIOEHD—DTHS PD-LL D
BRI CORBRENAMI L-FELFIRAFTHY, EGFR D
FHEMEE, HER2Z ORIRE FHEME TSI BN L=, T
LTRARE*EMRETREICEVVTEHEREF LA, ThETICAH
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L\ EGFR L7 L DORIBGECHEETZ T EEWES R EMRICHS
VT NKG2D DAY FORBICRIZTEZEFFEEI/NE L, KES
[ EGFR ZHBHL TWL531 D0, MBIES TS EGFR T FILA
DIRFITINES W EQHERI SNz, KO T, EGFR VY FILDGREH
BWADEEFIZLWEEZT, 7SV 1 OEMMERREIC
BlTH5MRmITEEHE LT,

BRE2. —A, 7O Y F1OWMRIBIET, EMMESRIEM
RARRIZH T, &8 EGFR FH L VX F—EHEEAIC & S ESMA
FEOD HER family SBEAROFRBEEZ 70— A M A ) —XZTHE
Hr, B OMAE% T dual EGFR/HER2-TKI lapatinib [Z & Y 214 fgfE
KRIEHMIRE® EGFR, HER2 RIREMNEMT 5 & 2R L=, C
D &lE HER family ZBKRICK T AR L L THEIET I TIC
FRERIS A S TULV S5 EGFR #ifk cetuximab o1 HER2 Hi{kZE
trastuzumab @, EHHIRE~DHFESEDEMAHFTE, NK g%
L F=iMMRIFEEMREEEHADCODEMAFEIN S, LI,

EERIR S R EMEK G S NICEERERBEDZEMBIZS T,
lapatinib BEEE 1% (ZH1 HER family 2BFMAEDHFEES=AEML, NK
ML DHIEEICH TS ADCCEEMNERT S5 L MR LT,

cNnNoDERLY EBEMMEFREICE LT, lapatinib+
trastuzumab # % LM cetuximab & DHFRABENEMNTHD Z & % in
vitro TR L1z AMEFBRIE, BEEOZLVEMERESLREICS
(15, f-EBEERAKEOS—XELTY S5 5,

<EBEiELlol-m>

Lapatinib & trastuzumab 3 % LM cetuximab & 0 AR % D ER R 34
ZITOWFIDEENTELEAI o 1=,
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<MEHHEKRTROEE>

BB 1IZDWTIE, #IZH VISTA TIM3, F4, AL aEEESF
DHEBEREANDEZENHALNELE-TEY, ChbDREREED
FOEMMERRETORERIZDONNT EGFR Y5 FILEDEENEE
BASMIZLI=UL R 212D TIE, BIRSAMNZEETH 5, Mk,
EERRAHKESEMECTRIN-NRZEBXELTHRELTS
Y, B2 OHARERICEDEHF > -ERNOHARENKGREED
GIRRERZRITT A ELZHFL TS,

HFTERER -

< EMiED AR (MPM)FRREER /G ST CEEEEEEEREMPMEERZ IS LT dual EGFR/
HERZ2-FO= "7 —17 lapatinib|FAEEHEFREOEGFR, HER2MDFAIRERBMN=1.
REGFRifL{Fcetuximab. HER2in{AEtrastuzumabdiEEEEDESERIBETL.,
NKHR =TT LIZinfRFHEEEESEE (ADCC) BBt 5.

< AAFRAFIEL T, MPM(C3 9 Slapatinib &IEGFRIA#AESE 2 W (GIHER2F A &S o HREEE
ICLSFEiaEEoEREOAgEESRE TN,

Okita R, et al. Oncology Rep 34:2864-70, 2015

(" AEEREEMPMAERE MPM-p3(CBWLT Y (7 MPM-p3Ic#U\Tlapatiniblcetuximab, )

lapatinib(ZEGFR&HERZMFAREFRE T trastuzumab@$FESEFIEN=ES.
FEIRFEN=E5.
- > > —_—> —_—>
EGFR HER2 FITCEES FITCHEERE
e cetuximab trastuzumab
: Isotype ctr
/% 1 DMSO (No treatment) : Isotype ctr : DMSO
: Lapatinib (Lap) 1pM : Lap 0.1 pM ¢ Lap 1uM
'd ™)
MPM-p3|Cd&S Ly Clapatinibldcetuximab., trastuzumabZNZ+LMADCCEHME®1EH T .
MPM-p3 with cetuximab MPM-p3 with trastuzumab
1o - E: Efalone, T DMSO =& E Efalone, T. DMSO
9 EEf+Rit. T: DMSO 4 E Ef«ft, T:DMSO
-2 E Ef+Col T DMSO -2 E Ef* Tra, T DMSO
7 E FE
= [ -+

00
80
———i "
= Ef + R, T: Lap E Tre—— - E-Ef+Rit, T Lap
= Ef » Cot, T: Lap = % Ef+ Tra, T Lap
£
» Ef: IL-2%BoR4E i SR
L]

T: MPM-p3iHRE
ET a0 ET 20 ET 101 ET 20:0 Rit: rituximab

ET ratio =T i Cet: cetuximab
Tra: trastuzumab

% lysls

e 8 & B B

f/?
w

o A
' — Y
I Lapatinib
ADCC 55 ADCC &
‘ EGFR/HER2 Y HIHERFUESE (Cetuximab, Trastuzumab)
. o
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