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Dual inhibition of MAPK and mTOR signaling on Pancreatic Cancer
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A crosstalk between mitogen-activated protein kinase (MAPK) and mammalian target o
f Rapamycin (mTOR) signaling pathways has been reported in several cancers. We have already established pa
ncreas-specific TGF-b receptor Il (Tgfbr2) knockout mice in the context of Kras activation and the cell li
nes derived from these mice. The clinical and histopathologic manifestations of the mice recapitulated hum
an pancreatic ductal adenocarcinoma (PDAC). We report here that the combination therapy using CI-1040, an
inhibitor of MEK (mitogen-activated protein kinase kinase) and RADOO1, an inhibitor of mTOR, inhibited cel
I growth of pancreatic cancer in vivo and prolonged survival in a murine model of PDAC. We found that the
combination therapy significantly induced cell cycle arrest dramatically compared to the single agent. The
se findings suggest that the double blockade of MAPK and mTOR signaling pathways might inhibit the signal
crosstalk and benefit patients with advanced pancreatic cancer.



B XL Cc—19.

1. WFZERRMA 4P D &

(1) BIERERE X B AR N OFEIED S 5 i % 5,
ITERIMEMCH D, O FRITKITHL E
72 BAEAETER 5 %R L RIR L L CTHRD TR
BTHh D,

QORI L OERD A 7 =X L& H
T D72, IR R 2B R T A~
7 2%, v N OREEE X < AR 2 R
ETMER SN TE 2, TOFRTH, Fx
DI U 72t I Y KrasG12D 881 &
TGF-beta 11 B2 RIK(Tgfbr2) / v 7 7 U b
LW MAED= T L, b kO & ARk
DOEFRIEBEZ 2 L, HoFRZMEORAE
D LRV EIR IR E S D v, BEROET
NOHFTHRS b FOREFEICEIET LV EEZ
5315 (Ijichi et al., Genes Dev 2006),
ZOETIVTIE, HEHZ T 2% PanIN
(pancreatic intraepithelial neoplasia)®
BEREROHETT D LD, B N OZ BRI
EHLREBL ATV,

F 7. xenograft EF /I L CTFHx DE
FTIIHRER Y intact TH Y JEE L BEO
FIEAAERE, BMOBMUNRRE L EBREOE O
ZELSEBIL TS0, LY RO IDRIC
ITUVVIRRE CHRIBEIEO R 2T Z LB
e F TR DRSS AR T O SRR 2R AT &
FRERET LV TH B,

@), HL< BRI TWD 5-FU D X
9 7% conventional ZRIBEIT T T/ < HFE
@ Molecule % target {Z L7=FAINES LT
W5, I xd 5 Gefitinib, FLEITXT
% Trastuzumab, KIFHEIZ %9 25 Bevacizumab

DL, TTIZAIMEEZRO LN TV DI
ﬂ%f#ﬂféﬂ FEFE IRV T, BAIH D0

I XAEERIOF B o & Tk D HA % LR 5
BRI EZ TR LEEANEIFELEL 20
(Erlotinib Z&GERT) . L2>L. BEAFOHEA
D FH Tl breakthrough (L8 L <  Fr 4 1% MAPK
signal & PI3K/AKT signal I B L=, Z®
2 OO signal [ ZHIIEEHH - k&l DN AL
B 54 A E 7 signal TH DN EEEZLAAE
TEROBHRIZH Y i F D Signal Z#H75
EH D —hHD signal BRI DT &0
53TV 5 (Carracedo et al., JCI, 2008,
Mirzoeva et al., Cancer Res, 2009 ), #Z
TUFRIZB W T 220 siganl 2842 =
& TIHENROM LG LU, 5% D5
FAERNEREDOTEY FIZKE 7k %%%zé_
Ll RACHIATREPEEE 27,

2. MHEDOER

AUFZED HEOIX, FEEEOBKBIS CHM S
A HTOFFNZ-OUVNT, in vitro=° xenograft
model XV ANTIEWEREEIZHWNT, ZOHER)
PEEVERSFE 2R L. JRRED R & L v %)
R OIRRIEEZRE T L2 HE
LTWa,

F—19, Z—19, CK—19 (3#)

3. WDk

MEK inhibitor & L T CI-1040 . mTOR
inhibitor & L CRADOOI ZfiH L7z, Zd 2
DODOFANL in vitro TIEZE D signal O,
PUIE 52 N I HERE S 40T 5 3 LA G g B
FNE OF TR STV (Rinehart
et al., JCO, 2004, Brian et al., JCO, 2009),

(1) FEFRHE~ 7 AT ANLRINL LTz Cell
line IZ inhibitor Z$#&5 L. HilEEZh RO
BB LOEOI/ERFOMBAZ1T 9,

(2 b MEEEZ LS KR LERES Y ZAET

JVIZXI L inhibitor O&E 2170, FDIEHE
NFROIRF 24T 9
4. WFRE

<in vitro T JEEHEFELNE OPNH] >
KIS~ T AET LN GBS LT Cell
line |Z inhibitor Z4% %5 L 48 RFfEIZR L7=
& A, RBBETKR LA RIS HEFE P il 2h
REpR L, PPABHTHEARSCHR L CHLAE
VRN R A R LT,

oo
14

<in vivo TOHERJE ]~ %>

Plot4: Gated by: singlet

Plot4: Gated by: singlet

t
80 120 160

Coun

40

0

Red Fluorescence (RED HLin)
Plotd: Gated b

2500 5000 7500

t

Count
93 185 278 370

Coun
58 115 173 230

0
0

0 2500 5000 7500 10
Red Fluorescence (RED-HLin)

s
s
o

2500 5000
Red Fluorescen ce(REDHLI)

G1/8 ratio

CI-1040
CI+RAD

Vehicle

RADOO1T

woavy [N
w10 |

EYERICT -

ovot-1o N




CI-1040, RADOO1 DFHIZ XV | XFPREEL b
L GL/S e ER-ZBO N ORI Y %
DRI FI TR ST,

<in vivo TOAELFMIROUE >
ERFETET V<0 A, 4 BlEH) HERHLESR
D HH|

-7,

- PERH G 2 AT WA IR o ek 24T

%ﬁ”f %)% (ﬁﬁﬁ)‘ﬁ%% ntu\&)f: i) N
RO NRNBRKRENST,

FHEET

<in vivo Z B Téﬁﬁ%ﬁ@ﬁﬁﬁ>
BRERTBT D~ 7 AR
EM\S&p@)/ﬂMK%ﬁﬂbtﬁ\
inhibitor ®EEHIZ LV BEYD Signal Ol
SRR ST,

Vehicle | CI-1040
RADOGL CI+RAD

* 72 MRS~ — 7 — & L T PCNA D th i Yy
thE1Tol- L 2 A, PERBETZE O 28D
71:_ o

<fham>

MEK inhibitor & mTOR inhibitor ®OFEAIZ
L0 MR EE OMEIR S HEIR S AL, B R
WV ET L~ T A TH TRIEREDE
R, MMAEEEZ D L. LR RIX
MEK inhibitor & mTOR inhibitor DOfAAE
DRI K DIRESROM R, (RO~ 7l
an RO TEBMICH TH 5 2 L BRE
SH, TR 7RIS IR RN R C O R
Lot

5. FTrRIEIwm LA
(WFFEf RS, HF5E
ES )

Gy K ONEHET IR (1

(Messamsc) Gt 2 1)

(DMohri D, Asaoka Y, Ijichi H, Miyabayashi
K, Kudo Y, Seto M, Ohta M, Tada M, Tanaka
Y, Ikenoue T, Tateishi K, Isayama H, Kanai
F, Fukushima N, Tada M, Kawabe T, Omata
M, Koike K. Different subtypes of
intraductal papillary mucinous neoplasm in
the pancreas have distinct pathways to
pancreatic cancer progression. J



Gastroenterol. 2012 Feb;47 (2) :203-13. (&
FeH)

@Miyabayashi K, Tjichi H, Mohri D, Tada M,
Yamamoto K, Asaoka Y, Ikenoue T, Tateishi
K, Nakai Y, Isayama H, Morishita Y, Omata
M, Moses HL, Koike K. Erlotinib prolongs
survival in pancreatic cancer by blocking

gemcitabine—induced MAPK signals. Cancer
Res. 2013 Apr 1;73(7):2221-34 (&#HA)

(¥R G 1 1)

OFFIK, Gt hFnZ. HFEEIC
%925 mTOR & MAPK ZHE[) & U 7= i8I DR
. 53 [E AARMILER RS - %L
FUA ATy ar, &, 2011, 10

(XEF) Gt o )

(PESER PEHE)
OigRdt Gt 0 1)

ORfSky Gt o 1)
(Z D)

6. AFFEAHRE

(1) W iR

EF] K (MOHRI DAI)

B KT« [R5 - FHERERIR =
975« 20582513

(2) WHFEsy 8
mL

(3) EHENFFEA
mL



