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Molecular Characteristics and Regulations Associated with Lung
Carcinogenesis in Never-Smoker
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Lung cancers in never-smokers have unique miRNA expression profiles as a novel
molecular characteristic. MiR-21 is a downstream effector of the activated EGFR signaling
pathway and can be a therapeutic target in lung cancers with and without EGFR
mutations. MiR-138 on 3p21.33, a chromosomal region carrying a long-sought lung cancer
suppressor gene, is downregulated in never-smoker cases. There is an inverse correlation
between miR-138 and ATERT in never-smoker lung cancers. These miRNAs may play an
oncogenic role in lung carcinogenesis and miR-21 is novel molecular targets in treatment of
lung cancers in never-smokers.

2010 800,000 240,000 1,040,000
2011 800,000 240,000 1,040,000
2012 600,000 180,000 780,000
2,200,000 660,000 2,860,000
RNA
70.4
26.3

10 20



miRNA
(microRNA) 18 25
RNA non-coding RNA
miRNA
Oncomir
miRNAs miRNAs
miRNA
miRNA
miR-138
miR-138  locus
3p21.33
EGFR
miR-21 Knockdown EGFR
Tyrosine Kinase Inhibitor (EGFR-TKI)
AG1478
miRNA
miRNA
in vitro
EGFR miRNA
1
miRNA
miRNAs TargetScan,

Microcosm, PicTar-Vert

2 hTERT miR-138

miR-138 ATERT

TagMan Human MicroRNA Assay kit
(Applied Biosystems, Foster City,
CA) Total
RNA microRNA RT

PRISM 7700 Sequence Detector
System (Applied Biosystems)
RT-PCR
RNU6B (#4373381,
Applied Biosystems)
Precursor miR-138 mutation

miR-138 3p21.33

DNA PCR
Direct sequence

miR-138 Knockdown Overexpression

hTERT
miR-138siRNA pre-miR-138
transfection miR-138
Total RNA miCcroRNA
RT
RT-PCR
3  miR-21 EGFR
EGFR EGF
miR-21
EGFR-TKI1(AG1478)
EGFR

Akt, STAT3

miR-21 Knockdown Overexpression
p-Akt, p-STAT3

miR-21siRNA pre-miR-21
transfection miR-21
Western
blot
Akt STAT3  Knockdown miR-21

Akt STAT3siRNA transfection

Total RNA microRNA RT
RT-PCR miR-21
4  EGFR
EGFR
PC9 A549 2
2D-DIGE
miRNA
miR-138

TargetScan, Microcosm,
PicTar-Vert

human
telomerase reverse transcriptase gene



(TERT)

RT-PCR 7
miR-138 ATERT
miR-138
miR-138 overexpression
hTERT A,B
SIRNA Knockdown hTERT
A,B
A
< Querexpressien of miR-138
g 3 Conra
E‘ @ Pre-miR-138
;,_E; H157 Hiz38
B
- KTERT expression
f'_': ! —= — O Conteal
E 3 PremR-138
g o H157 H129%
A (H157,H1299)
pre-miR-138 miR-138
B miR-138
hTERT
A
IDT anti-miR138
EE 18 * E :\?:?i-'::ilR-wa
§ 10
E a5
.TE
210
SKLU-1 as42
B
hTERT expression
I Contrd
s = C Ant-miR-136
is
2,
HI
SK-LU-t A543
A (A549)

miR-138 siRNA miR-138 Knockdown
B miR-138 Knockdown

hTERT
miR-138 3p21.33
Precursor miR-138
mutation Direct sequence

EGF

miR-21
miRNA
EGFR
miR-21

EGFR-TKI(AG1478)
miR-21 EGFR

miR-21 EGFR

Akt STAT3

SIRNA
STAT3
Pre-miR-21

A,B

p-Akt

B-aclin

p-STAT3

R-actin

A
miR-21siRNA
p-Akt

Akt

A,B

g
Q

b
o

miR-21
Knockdown

miR-21

Pre-miR-21
Control
Antl-miR-21

©
=
1=
o
O

Control
Pre-miR-21
Control
Antl-mIR-21

(H3255)
pre-miR-21

B p-STAT3

STAT3
miR-21

H1650

Relative miR=21 expression
2 -
n [=]

-4
]

Control siRNAT

EGFR

Akt,

Knockdown



B
H1975
g2
é 1.8 —I— =
E
g a
;:n. —
Cantrel SiRNAT siRNA2
A (H1650)
STAT3 siRNA STAT3 siRNA
miR-21
B
(H1975) miR-21

miR-21 Akt STAT3
EGFR

EGFR

EGFR
PC9
A549
11

miR-21
EGFR

Noro R, Yoshimura A, Yamamoto K,
Miyanaga A, Mizutani H, Minegishi Y,
Seike M, Kubota K, Kosaihira S, Hino
M, Ando M, Nomura K, Okano T, Kobayashi
K, Uematsu K, GemmaA Alternating
chemotherapy with amrubicin plus
cisplatin and weekly administration
of irinotecan plus cisplatin for
extensive-stage small cell lung
cancer.Anticancer Res. 33 3

2013 1117-23

Yoshimura A, Noro R, Miyanaga A,
Mizutani H, Kosaihira S, Minegishi Y,
Seike M, Hino M, Ando M, Nomura K,
Okano T, Kobayashi K, Gemma A
Combination chemotherapy of
alternating etoposide and carboplatin

with  weekly administration of

irinotecan and cisplatin in

extensive-stage  small-cell lung

cancer.Anticancer Res. 32(10)
2012 4473-8

Shimokawa T, Seike M, Soeno C, Uesaka H,
Miyanaga A, Mizutani H, Kitamura K,
Minegishi Y, Noro R, Okano T,
Yoshimura A, Gemma A.Enzastaurin has
anti-tumour effects in lung cancers
with  overexpressed JAK pathway
molecules.Br J Cancer. 106

2012 867 75
doi: 10.1038/bjc.2012.7.

Tada Y, Okano T, Kaga A, Yamazaki S,
Kawada S, Ishida M, Kobayashi K,
Onishi H.Dissociative stupor
mimicking consciousness disorder in
an advanced lung cancer patient.Jpn J
Clin Oncol. 42(6) 2012
548-51 doi: 10.1093/jjco/hys053.

Rinako Ishikawa, Tetsuya  Okano,
Nobuyuki Koyama, Erika Saito, Akiko
Kaga , Harue Utsugi, Tomohiko Mio,
Hisayoshi Daito, Yuri Maeno, Yuka
Uchida, Yoshiaki Nagai, Yoshitake
Murayama, Kunihiko Kobayashi ,
Successful treatment of carcinomatous
meningitis with erlotinib and whole
brain radiotherapy.Ann. Cancer Res.
Ther. 20(2) 2012 58-62

Minegishi Y, Kuribayashi H, Kitamura K,
Mizutani H, Kosaihira S, Okano T,
Seike M, Azuma A, Yoshimura A, Kudoh
S, Gemma A.The feasibility study of
Carboplatin plus Etoposide for
advanced small cell lung cancer with
idiopathic interstitial pneumonias.J
Thorac Oncol . 6 2011

doi: 10.1097/J70.0b013e3182103d3c

Noro R, Miyanaga A, Minegishi Y, Okano
T, Seike M, Soeno C, Kataoka K, Matsuda
K, Yoshimura A, Gemma A.Cancer Sci.
2010Histone deacetylase inhibitor
enhances sensitivity of
non-small-cell lung cancer cells to
5-FU/S-1 via down-regulation of
thymidylate synthase expression and
up-regulation of p2l(wafl/cipl)
expression Cancer Sci. 6
2010 1424-30

Mizutani H, Okano T, Minegishi Y,
Matsuda K, Sudoh J, Kitamura K, Noro
R, Soeno C, Yoshimura A, Seike M, Gemma
A.HSP27 modulates epithelial to
mesenchymal transition of lung cancer



cells in a Smad-independent manner
ONCOLOGY LETTERS 6 2010
1011-1016

5 2010 391-400

53

2012 11 8 9

EGFR
9

2

o
00339376

@

®




