©
2012 2014

Radiosensitization in gastric cancer cell lines using different PI3K/AKT/mTOR
inhibitors
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Treatment of gastric cancer in advanced stages is still challenging. More
effective anti-tumor radiosensitizing drug is desired to manage systemic disease. PI3K/AKT/ mTOR pathway
is one of the important signal cascades which are activated by various growth factor receptors. We
selected three PI3K/AKT/ mTOR pathway inhibitors. Treatment effectiveness is assessed by irradiation,
drug exposure alone and combination of irradiation and drug in human gastric cell lines. Cell survival
was evaluated with colony formation. Apoptosis was evaluated with flow cytometric analyses using
AnnexinV-FITC/PI stain. Cell cycle distribution was evaluated using flow cytometric analyses. Concurrent
exposure showed larger cytotoxic effect and higher apoptotic rate than the other exposure. The G2/G1
ratio was exclusively increased by concurrent exposure with irradiation and NVP-BEZ235 after 48-hours.
NVP-BEZ235 seems to be a promising radiosensitizing drug in terms of arresting cell cycle in G2/M phase.



P13K/Akt/mTOR

P13K/Akt/mTOR

P13K/Akt/mTOR

assay

PI3K/Akt/mTOR
PI3K/Akt/mTOR
Western blot

P13K/AKt/mTOR

MTT

MKN45, MKN74

P13K/AKt/mTOR

P13/Akt
LY294002 mTOR RADOO1
PIK/mTOR
NVP-BEZ235
MKN45

MKN74

MKN45  MKN74

30
24 48
G2/G1
FACS
MKN 45_30min
1.50
1.20
0.90
0.60
0.30
0.00 — —_ — — (] (! —_ - [l =] —_
5 & DD s ™ > > >
O N H & S
(,°°& m"‘@ ‘g& Céw «25‘"0 & & VQ@ vg@ vog
I & ¥ &«
C:'& U&




1.50
120

MKN 45_24 hr

090
0.60
030 H ﬂ
Joe o I b R T i _ ]
S
S ¢ PO PSSP
s T EFF & & 9 ©
< ¢ & &
&8
NG
MKN 45_48 hr
1.50
120
090
060 I
030
- = M 0 m m [ o _
0.00
S ¢ P D D H D@ D DD
_\“0 A b-@ /\&\ &&\ ’O’()J ‘\QQ $QQ $ QQ’\- S
& AT SR S
A S A S o & &
&9 C & &
of
0.06 - 0. 78
MKN 74_30min
150
120
090
0.60
030
0.00 ’_| = ’_‘ - [l ’_| l —_ =] .
S
¢ T ISP F S
o P ST S S P\ JP R O
3 t,;’ & ¢ & &
¢ & &
<
MKN 74_24 hr
1.50
120
090
060
> oa Lol
000 11 [l H m o [ [
3
€ TSNS PO S
5 & & & & ¢
S S A & &
< < < &
MKN 74_48 hr
1.50
120
090
060
030 I H
oo 10O ™ — N [ l
S S R 5 @ @ O & &
[& Ry s S ,C{‘\ & /\\@79 &
S & @
&

MKN74
NVP-BEZ235 48
G2/G1

0.17- 1.42

AnnexinV-FITC

|
FACS
48
MEMNTA
Control IR
L F e ol ™ F T
-~ H
- i {
(K| A%
Agent +IR (5] (NVP) Agant +IR (C) (WVP)
- W =T
| s 5 5% 1 A

3 P13K/Akt/mTOR

PIK/mTOR
NVP-BEZ235

G2/G1 G2/M

P13K/Akt/mTOR

Matsuda S, Takahashi T, Fukada J,
Fukuda K, Kawakubo H, Saikawa Y, Kawaguchi
0, Takeuchi H, Shigematsu N, Kitagawa Y.
Phase I study of neoadjuvant
chemoradiotherapy with S-1 plus biweekly
cisplatin for advanced gastric cancer



patients with lymph node metastasis:
-KOGCO04-. Radiation Oncology
8;9:9. 2014 doi: 10.1186/1748-717X-9-9.

Takabayashi K, Kashiwagi K, Kawata
T, Sato T, Matsuoka K, Hisamatsu T,
Takaishi H, Hibi T, Ogata H, Yahagi N,
Kitagawa Y, Shigematsu N, Kanai T
Continuous low-dose irradiation by 1-125
seeds induces apoptosis of gastric cancer
cells regardless of histological origin.
Cancer Biology and Therapy
15(1):81-8 2014 doi: 10.4161 /cbt.26610

Fukada J, Shigematsu N, Takeuchi H,
Ohashi T, Saikawa Y, Takaishi H, Hanada T,
Shiraishi Y, Kitagawa Y, Fukuda K
Symptomatic pericardial effusion after
chemoradiation therapy in esophageal
cancer patients. International Journal of
Radiation Oncology Biology Physics

87(3):487-93 2013 doi:
10.1016/j . ijrobp.2013.07.008.

Liu C, Kawata T, Furusawa Y, Zhou G,
Inoue K, Fukada J, Kota R, George K,
Cucinotta F, Okayasu R Chromosome
aberrations in normal human fibroblasts
analyzed in GO/G1 and G2/M phases after
exposure in GO to radiation with different
linear energy transfer (LET). Mutation
Research 756(1-2):101-7 2013
doi: 10.1016/j.mrgentox.2013.05.005.

Liu C, Kawata T, Zhou G, Furusawa Y,
Kota R, Kumabe A, Sutani S, Fukada J,
Mishima M, Shigematsu N, George K,
Cucinotta F Comparison of the repair of
potentially lethal damage after low- and
high-LET radiation exposure, assessed
from the kinetics and fidelity of
chromosome rejoining in normal human
fibroblasts. Journal of Radiation
Research 54(6):989-97 2013 doi:
10.1093/jrr/rrt031

Fukada J, Hanada T, Kawaguchi O,
Ohashi T, Takeuchi H, Kitagawa Y, Seki S,
Shiraishi Y, Ogata H, Shigematsu N
Detection of esophageal fiducial marker
displacement during radiation therapy
with a 2-dimensional on-board imager:
analysis of internal margin for esophageal
cancer International Journal of
Radiation Oncology Biology Physics

85(4):991-8 2013 doi:
10.1016/j . ijrobp.2012.07.2358.

39 13
Page2464-2468 2012
http://mol .medicalonline.jp.krasl.lib.k
eio.ac.jp/library/journal/download?Good
sID=ab8gtkrc/2012/003913/005&name=2464-
2468j&User1D=131.113.213.130&base=jamas
_pdf

Fukada J, Shigematsu N, Ohashi T,
Shiraishi Y, Takeuchi H, Kawaguchi O,
Kitagawa Y Pericardial and pleural
effusions after definitive radiotherapy
for esophageal cancer Journal of
Radiation Research 53(3):447-53
2012 doi:10.1269/jrr.11194

Junichi Fukada, Ryuichi Kota,
Masayo Mishima, Tetsuya Kawata, Naoyuki
Shigematsu Radiosensitization in
gastric cancer cell lines using
different PI3K/AKT/mTOR inhibitors
International congress of Radiation
Research 25-29/May/2015, Kyoto, Japan

Junichi Fukada, Hiromasa Takaishi,
Yuko Kitagawa, Naoyuki Shigematsu
Pleural effusion after
chemoradiotherapy for esophageal cancer
- a dosimetric analysis- International
congress of Radiation Research
25-29/May/2015, Kyoto, Japan

Naoyuki Shigematsu, Junichi Fukada,
Ryuichi Kota, Yutaka Shiraishi, Tetsuya
Kawata Cytogenetic Effects of Radiation
and Caffeine on Normal Human
Fibroblast and Ataxia Telangiectasia
Heterozygous Fibroblast Cells
International congress of Radiation
Research 25-29/May/2015, Kyoto, Japan

Tetsuya Kawata, Cuihua Liu, Junich
Fukada, Ryuich Kota, Naoyuki Shigematsu
Chromosomal Aberrations in Normal and AT
Cells Exposed to High Dose of
Low-dose-rate Irradiation
International congress of Radiation
Research 25-29/May/2015, Kyoto, Japan




10 24 -26

25
2013 10
18-20

Fukada J, Shigematsu N, Takeuchi H,
Shiraishi Y, Hanada T, Ohashi T, Kota R,
Kumabe A, Sutani S, Kitagawa Y.
Symptomatic pericardial effusion after
chemoradiation therapy for esophageal
cancer: A historical comparison. 55th
Annual Meeting of American Society for
Therapeutic Radiology and Oncology,
22-25/September/2013, Atlanta, USA

Fukada J, Shigematsu N, Hanada T,
Ohashi T, Tanaka T, Shiraishi Y, Takeuchi
Y, Kitagawa Y. Inter- and intrafraction
gastric motion study -Impact of
breathing and stomach filling. 54th
Annual Meeting of American Society for
Therapeutic Radiology and Oncology,
28-31/0ctober/2012, Boston, USA

DVH 71
2012 4
12 -15
71
2012 4 12

-15

€Y
SHIGEMATSU, Naoyuki

30178868

@
FUKADA, Junichi

50338159
NISHIMURA, Shuichi

40571138



