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Novel anti-cancer therapeutic strategy with mTORC1/2 inhibitor against bladder
cancer

KIKUCHI, E1JI

3,900,000
5
1) TAM family AXL Gas6 2)
T24 P13K-Akt-mTOR NVP-BEZ235
3) NVP-BEZ235 pS6 4)
NVP-BEZ235 5)
NVP-BEZ235 P13K-Akt-mTOR

The following five results were obtained.
1) We found that AXL, which is in the TAM family of receptor tyrosine kinases and its ligand, Gas6
expression were the independent prognostic factors for upper tract urothelial carcinoma. 2) After
exposed to nicotine, T24 bladder tumor cell growth was induced through activation of PI3K-Akt-mTOR.
NVP-BEZ235 reduced the cell growth by inhibiting the activated PI3K-Akt-mTOR. 3) NVP-BEZ235
inhibited subcutaneous tumor growth and pS6 overexpression induced by nicotine. 4) The combination
of cisplatin and NVP-BEZ235 had strong cytotoxic effect. 5) In an orthotopic bladder tumor model,
intravesical administration of NVP-BEZ235 had a significant antitumor effect through inhibiting
PI13K-Akt-mTOR pathway.



TUR-BT BCG
3
40%
10%
p53
multidrug resistance
gene

P13K-Akt-mTOR pathway

(Cancer Res 2012, 205,
459; Lancet Oncol 2009, 10, 1179)

PI13K-Akt-mTOR pathway

P13K-Akt-mTOR pathway

PI3K-Akt-mTOR
pathway

PI13K-Akt-mTOR pathway

P13K-Akt-mTOR pathway

mTOR
5
mTOR
mTOR complex 1 2
PI3K mTORC1/2
mTOR (rapamysin
) mTOR complex 1
mTOR complex 2 Akt
(Science 2005, 307, 1098)
mTOR
mTORC1/2
mTOR-Akt
(¢)) PI3K-Akt-mTOR
pathway

P13K-Akt-mTOR

Akt-mTOR1
(S6K 4EBP1)
S6K
4EBP1
N=350
(N=500) (N=100)
(N=40) TUR-BT
S6K 4EBP1
@) PI3K-Akt-mTOR
pathway mTOR
PI13K-Akt-mTOR pathway
PI3K-Akt-mTOR
pathway
CDDP
gemcitabine
CDDP
gemcitabine
P13K-Akt-mTOR pathway
P13K-Akt-mTOR pathway
mTOR
PI3K-Akt-mTOR
3) PI13K-Akt-mTOR pathway

mTOR

tryptophan N-acetyltransferase?
p53 mutation

pAkt

P13K-Akt-mTOR pathway

PI3K-Akt-mTOR
pathway



(4) MBT-2
mTOR CDDP
docetaxel gemcitabine

paclitaxel

MBT-2

J Urol 2003, 170, 1375, Hum Gene Ther
2011  PI3K-Akt-mTOR pathway

(immuno-competent)

mTOR
mTORC1/2
) mTOR
CDDP paclitaxel docetaxel
gemcitabine
mTOR
MBT-2 variant
(Urology 2005,
66, 676)
NVP-BEZ235
@
Akt-mTOR1
S6
AXL Gas6
AXL
TAM family Gas6
AXL
Gas6

@
P13K-Akt-mTOR

T24 mTOR complex1/2
NVP-BEZ235
WST assay

Western blot analysis pAkt

pS6

®
P13K-Akt-mTOR

2 x10° T24
X X x 0.52
(1 mg/kg
3 ) NVP-BEZ235
(40 mg/kg  NVP-BEZ235
) NVP-BEZ235

pS6

*
P13K-Akt-mTOR

10 puml/L 10 umol/L

500 nmol/L NVP-BEZ235
NVP-BEZ235

T24

WST assay Western

blot analysis pAkt pS6

®
P13K-Akt-mTOR

MBT-2
NVP-BEZ235 WST assay
Western blot analysis
pAkt pS6 p4EBP1
NVP-BEZ235
5 x 10° MBT-2 C3H/He
(PBS
) 40p mol/L  NVP-BEZ235 2

pS6

o

161



AXL 67 (42%)

Gas6 72 (45%) AXL
Gas6b
Cox
T pT>2  high grade
AXL Gas6
Cox
T pT>2
Gas6b AXL
Kaplan-Meier
AXL
1
AXL Gasb
1.
o

0.8

0.6

Jitranie

0.0

T T T
0 50 100 150 200 250

Survivaltime

@
P13K-Akt-mTOR

NVP-BEZ235 T24

100% NVP-BEZ235
49%
131% NVP-BEZ235
46% pAkt
pS6
NVP-BEZ235
« 2

avk NVP- =3OF+
A= =3F¥ gEzozs  NVP-
BEZ235

pAKT - —
pS6 .

F7UFy D G S G—

P13K-Akt-mTOR
P13K-Akt-mTOR

A
PI13K-Akt-mTOR
4 (
NVP-BEZ235
NVP-BEZ235 21
470 mm® 930 mm* 282 mm® 295 mm®
NVP-BEZ235
NVP-BEZ235
pS6
NVP-BEZ235
NVP-BEZ235
pS6
NVP-BEZ235 pS6
)
P13K-Akt-mTOR
NVP-BEZ235
NVP-BEZ235
100% 58% 45%
11% NVP-BEZ235
pAkt pS6 NVP-BEZ235
« 3
3
=aF o [#] Lo L)
HYP-BEZEFS | ] - ] Q
AT IV . (8] - (8]
PR — —
e S a—
f-agiin _--
®)

P13K-Akt-mTOR

In vitro NVP-BEZ235
(100nM  250nM  500nM  1000nM)



pAkt pS6 p4EBP1

NVP-BEZ235
72.8mg 207 mg
NVP-BEZ235
pAkt pS6 p4EBP1

NVP-BEZ235
P13K-Akt-mTOR

1

Hattori S, Kikuchi E, Kosaka T, Miyazaki

Y, Tanaka N, Miyajima A, Mikami S, Oya M:

Relationship between increased expression

of the Axl/Gas6 signal cascade and

prognosis of patients with upper tract

urothelial carcinoma. Ann Surg Oncol
23(2):663-670, 2016.

5

(1) Yuge K, Kikuchi E, Ogihara K, Fukumoto
K, Hagiwara M, Yasumizu Y, Tanaka N,
Matsumoto K, Kosaka T, Miyajima A,
linuma S, Oya M Nicotine induces
aggressiveness and acquiring
chemoresistance in bladder cancer
cells (

)
104

2016/4/23-25 (
)
@

P13K/Akt/mTOR
25
2016/2/26-27

®

P13K/Akt pathway
103
2015/4/18-21

*

AXL-Gas6

103
2015/4/18-21

®)
73
2014/9/25-27
0

o 0
o 0
@

Kikuchi Eiji

10286552
@

Miyajima Akira

90245572

Kosaka Takeo

30445407
©)
)



