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Comprehensive genomic analysis of small cell lung cancer exploring mechanisms of
the proliferation and therapeutic targets
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The mechanisms of the proliferation of small cell lung cancer (SCLC) is not well
identified. We conducted a comprehensive genomic analysis in both surgical resected and advanced SCLC
cases and found a high penetrance of genetic alterations in the PI3K/AKT/mTOR pathway. These alterations
were mutually exclusive with alterations in MYC family members which were reported to play a role in SCLC
biology. Additionally, PIK3CA silencing induced a decrease in the proliferation of H1048 cells harboring
activating mutation in PIK3CA gene. These results suggested the biological importance of PI3K/AKT/mTOR

pathway in the proliferation of SCLC.

SNP P13K/AKT/mTO



20-28
9-13
15
20
1000
70
5 10
1992 2011 12000
1000

HE

chromogranin,
synaptophysin, CD56

DNA
(FFPE)
DNA DNA
DNA DNA

I1lumina Genome Analyzer
50

DNA

Illumina
iScan SNP

SNP

CT

b)

DNA

RNA



DNA
70 70
DNA
60
60 120
DNA
DNA
55
55+ 55 110
55
55
10 10 + 10 20
SNP
1 PI3K/AKT/mTOR

PIK3CA PTEN AKT2 AKT3 RICTOR mTOR

MYC MYCL1 MYCN

P13K/AKT/mTOR

PI3K/AKT/mTOR
H1694 AKT3
AKT

H446 PTEN
AKT
PI3K/mTOR
1

H1048 PIK3CA

p-AKT —

-

AKT

~-——-——.—--—“

p-S6RP

S6RP | D — — e —

GAPDH |.—————I

- + -— + -—

+ - + - 4+ BEZ235

H82 H209

P13K/mTOR
AKT

H1048

H446 H1048 H1694

BEZ235

P13K/mTOR
P13K/AKT/mTOR

SIRNA

PIK3CA [ S |

= |

e

p-S6RP [wm—— —— —]

SERP | D e e = |

GAPDH
siNC #1 #2 #3

siPIK3CA

H1048

H1048

PIK3CA

120 -
100 A

®
o
M

60 -
40 -
20 -

Cell Survival (%)

siNC #1 #2 #3

PIK3CA

PI3K/AKT/mTOR

P13K/AKT/mTOR

H1694
PI3K
PI13K mTOR
P13K/mTOR
PI3K

P13K/mTOR

PI3K/AKT/mTOR
H1048 H446
H82 H209

AKT
4

BEZ235
H1048

PIK3CA



R, Kohno T, Yokota J, Ohe Y, Esumi H,
Tsuchihara K, Goto K. Therapeutic
priority of the PI3K/AKT/mTOR pathway
in small cell lung cancers as revealed
by a comprehensive genomic analysis.
J Thorac Oncol, 2014, 9(9):1324-31.

DOI:10.1097/t0.0000000000000250
( )

—-H82

--H209
Ha46

—>H1048
H1694

Umemura S, Tsuchihara K, Goto K.
Genomic profiling of small-cell lung
cancer: the era of targeted therapies.
Jpn J Clin Oncol, 2015, 45(6):513-19.
DO1:10.1093/jico/hyv017

.

0.001 0.1 10 1000
Conc. BEZ235 (nM)

P13K/mTOR BEZ235 6

S Umemura, K Tsuchihara., S Mimaki, S
Matsumoto, G _Ishii, H Ohmatsu, S
Niho,K Yoh, Y Ohe, K Goto. High
frequency of therapeutically relevant
genomic alterations in advanced small
cell lung cancer detected by targeted
next-generation sequencing from small
biopsy samples. ESMO congress.
2014.9.26-30 (Madrid. Spain)

CcT

244 1.5Mb

90

28 31%
P13K/AKT/mTOR

MYC family 55

PI3K/AKT/mTOR 2014.11.16

S Umemura, K Goto S Mimaki, G Ishii,

H Ohmatsu, S Niho, K Yoh, S Matsumoto,A

Takahashi, K Nagai, Y Ohe, H Esumi, K

Tsuchihara. Comprehensive genomic

analysis of small cell lung cancer in

Asian patients. ASCO 2013.5.11
Chicago.USA

3
Matsumura Y, Umemura S, Ishii G, Tsuta
K, Matsumoto S, Aokage K, Hishida T, . . ) B}
Yoshida J, Ohe Y. Suzuki H, Ochiai A. S Umemura, S Mimaki, H Makinoshima, G

Goto K, Nagai K, Tsuchihara K. Ishii, A Takaha§h|, H Ohmatsu: S
— L e Matsumoto, K Nagai, Y Ohe, H Esumi, K
Expression profiling of receptor ———

tyrosine kinases in high-grade Tsuchihara, K Goto. Comprehensive

_ _ N genomic analysis of small cell lung

neuroendocrine carcinoma of the lung: i, ] B}
- - - cancer in Asian patients.
a comparative analysis with 79
adenocarcinoma and squamous cell
- - 2013.10.3-5

carcinoma. J Cancer Res Clin Oncol,
2015, [Epub ahead of print]
DO1:10.1007/s00432-015-1989-z(

Umemura S, Mimaki S, Makinoshima H,
Tada S, Ishii G, Ohmatsu H, Niho S, Yoh
K, Matsumoto S, Takahashi A, Morise M,
Nakamura Y, Ochiai A, Nagai K, lwakawa

driver
mutation




54 2013.11.21

53
2012.11.9

@
GOTO, Koichi

90435719

@
(UMEMURA, Shigeki)

80623967

(TSUCHIHARA, Katsuya)
/

00415514

(ISHI1, Genichiro)

00270869
(ESUMI, Hiroyasu)

70160364
(24 )

®



