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The exploration of novel therapeutic target in gastric cancer by comprehensive tyros
ine-kinase analysis
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We analyzed the comprehensive gene expression in gastric cancer to explore the nov
el tyrosine-kinase related to the development of cancer, especially peritoneal dissemination. Then the nov
el and well-known tyrosine-kinases; KSR1 and MEK, Her2 and FGFR1 were identified. KSR1 is a tyrosine-kinas
e that functions as positive regulator of Ras pathway, and associated with the cell motility, invasion and

peritoneal dissemination. FOXM1, DOK2 and REGIV are identified as the downstream molecules of the tyrosin
e-kinases, MEK, Her2 and FGFR1, respectively in consequence of the analysis of the correlativity between t
he pathways of these tyrosine-kinases and gene expression analysis. It was shown that these molecules rela
ted with the prognosis, peritoneal dissemination and the sensitivity of anticancer drug.
This result may enable us to elucidate the signaling related to the biological character of gastric cancer
and develop the novel molecular-targeted agent.



EGFR, BCR-ABL,
VEGFR

HER2

HER2
22%

DNA

Tyk 133

KSR1
Ras
positive regulator raf
MEK, ERK
transformation

KSR1

KSR1 25%

in vitro KSR1

KSR1

Low expression

C
e
g o8y
E 2 7 T .
& ‘E 0-6_ - - ===
E 3 4 High expression
§ < 0.4
C
S J
'5 0.24 Logrank:p=0.0291
a -

0.0+ T T T T T T T

0 500 1000 1500 2000
days

2 MEK

MEK

FOXM1
FOXM1
FOXM1

Disease-free Log rank test
survival rate P=0.0162
1.0
0.8
0.6
0.4
0.2

—— FoxM1 positive (n=53)
FoxMI negative (n=24)
1 | 1 ] ] I L

2000 2500 3000 3500

0 500 1000 1500
Time after surgery (days)

invitro
(Annals of Surgical
Oncology)
a
S
140 WP EmN
4 i i
120. P M N S P M N Si
o0
i 2
0
®
-
40
20
24H 48H T2H
S - o
N “penos 100 \«L T 100
o \j\f\i\i . L\T\%\T o \i‘?\’\l
I I . =+ ]
= i - @
E 1
= — «
20— MKnT 20— MKn7
MKnT#<iFoxM1 MEnT+siFoxM1
= L s O ] -
0 03 06 25 10 0 03 13 10 20 0 04 16 63 25
pg/ml pg/ml gl



3 Her2/Neu

Her2
Her2
Her2
Her2
Her2
DOK2
DOK?2
DOK2
haploinsufficient
(Annals of Surgical
Oncology)

0.4-

=  DOK2-positive (n=59)
= DOK2-negative (n=59)

P =0.0403
0.2-

Cumulative overall survival

0.0,

Time after surgery (years)

FGFR1 FGFR1

FGF
REGIV

REGIV
REGIV

o

REGIV negative

e
@

REGIV negative |
T4 REGIV positive
REGIV positive

o
a

Recurrence free survival rate 3>
b od 4 5
M M "
Recurrence free survival rate (0
s
a

P=0.958 P=0.016

0.

e

0 300 600 900 1200 1500 1800
Days after surgery

e
0 300 600 900 1200 1500 1800
Days after surgery

o

REGIV positive

°
o

REGIV negative

°
o

o
a

e

P=0.293

Recurrence free survival rate €O

3

S
300 600 900 1200 1S00 1800
Days after surgery

(Journal of Surgical Oncology)

3

Miyagaki H1, Yamasaki M, Takahashi T,
Kurokawa Y, Miyata H, Nakajima K,
Takiguchi S, Fujiwara Y, Mori M, Doki Y.
DOK2 as a marker of poor prognosis of
patients with gastric adenocarcinoma
after curative resection. Ann Surg Oncol.
2012 May;19(5):1560-7.

Okada K1, Fujiwara Y, Takahashi T,
Nakamura Y, Takiguchi S, Nakajima K,
Miyata H, Yamasaki M, Kurokawa Y, Mori M,
Doki Y. Overexpression of forkhead box M1
transcription factor (FOXM1) 1is a
potential prognostic marker and enhances
chemoresistance for docetaxel in gastric
cancer. Ann Surg Oncol . 2013
Mar;20(3):1035-43

Moon JH1, Fujiwara Y, Nakamura Y, Okada
K, Hanada H, Sakakura C, Takiguchi S,
Nakajima K, Miyata H, Yamasaki M, Kurokawa
Y, Mori M, Doki Y. REGIV as a potential
biomarker for peritoneal dissemination in
gastric adenocarcinoma. J Surg Oncol. 2012
Feb;105(2):189-94.

1
FoxM1
112
2012 4 12
0
o) 0
o 0



@
Yamasaki Makoto

50444518

®
Takiguchi Shuuji

00301268
Miyata Hiroshi
80362713

Kurokawa Yukinori

10470197

®




