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WFZERE R OB (3530) @ We detected that miR-34b/c was repressed by methylation in about
85% of malignant mesothelioma. Induction of miR-34b/c into the mesothelioma cell line
resulted in the inhibition of the invasiveness and the induction of apoptosis. The in
vivo analysis revealed that miR-34b/c had strong antitumor effect. Besides, miR-34b/c
enhanced radiosensitivity of the mesothelioma cell line and the repression miR-34b/c
caused the increased cell proliferation in human mesotheial cells.

AR TERR
(AL - )
[EREE T R s
2010 4 1,900, 000 570, 000 2, 470, 000
2011 4 800, 000 240, 000 1,040, 000
2012 4 FE 700, 000 210, 000 910, 000
w ozt 3, 400, 000 1,020, 000 4, 420, 000

VP SEEEs
IR 53 - M < SMEHREIIRIES: - oM eL s
F—0U— I BB, S FIEEY, <17 RRNA

1. WFFEBHAE LMD 5 WA, BEMP R EIC IS A miRNA BT

(1) EHEERIZBWT~A 2712 RNA (BLF,
miRNA) OFEFERER STV D, miRNA %
RNA FHRC K0 D & 2R 7 B OFEHL &)
Hl2, FxOREETEORENHREINT

WTOHE T D0,
(2) TARX MEBENFREE 2 b DHE

PP R REIE, 2005 ARLASE, R CEK S

fIRE & 72> TN D, TR« ALZRRIE « T #R



WILEZ MG DR TIBRBITON TN D08,
BRI R R TH Y | FEEDMER] - Fr L
TBRIEDHESLN BN D,

2. WHEOHM

(1) EMEFREIEIZIS T 2 miRNA B 2 AT L,

ORI BT,

(2) invitro, invivo MFEERZ1H L T, miRNA
BEICER L LWIBREORR 2 B
7,

3. WD Ik

(1) Fl % OV CF ORBLRF NHE S
AT D miRNA IZ DU T, M Bz A
el ik 35 X OV R MR 14 © & D F& BLIRRE % R ir
T2, FEBUL T 2D 5415 miRNA 3 A,
HREMTOREE LTAF I EZRD D0
fRHT L, AT IALDFRD ST HA1E, BhA
FIACAERIZ X D . &0 miRNA DOFEBLAEITE
ERAY TN RN

(2) mBEEIZHBUR T 2358 51 D miRNAAS
O TR > T HE 1R, £ OniRNADFEBL~ 2
B —ZAERR LT B AR AR LA L
HRE « 7R h— 2« ZHEREZ LT,
flow cytometryj% « invasion” vt A Z W
THET %,

(3) mIRNAFEBLR Y X —ZE AT 25 Z LI L
V| M R R AR AR D3 R R k9 B
PEZ IR T 20t 2, £z, EH PG
HlZ 3BT, £ OniRNADFE IR 245 = &
THRIEAERE 72 EIC BB RS E D it
ERAR

(4) HEM: 7 FEAIARNCI-H2900D X — K~ 7
AR FIEET K LT miRNAD T 7/ 7
A NWVAXYT X —%ERR L T, scramble
control & EEMASEZR D LB 21TV JBH IS
2SN I =VARY S a RS

4. BFIERR

() ZHETHHFF LA niRNA HEOH T,
miR-34b/c 1349 85% DM EZE T A F (b
IZE D RBMFEI S TEBY . WA F AL
\Z Lo TEDIRFITEIE LT,

(2) miR-34b/c D FEBIX 7 % — (pSilencer
4.1-CMV neo Plasmid Vector) #1ERL T.
S R AR AR AN L MR - TR
F—3 2 - RiMEEZ LT,
i« invasion7 v B A 2 HWTHRE L7,
miR-34b/c3E AT L 0 B R R E A Ak o 12
HEMETT228, TR ARFHES
D2 L &MeRE L, miR-34b/chs v f L
BWTHBEREEZ R L TNWD Z L2
WA LT,

(3) FEMEHP R A f AR IZ 35 1T D miR-34b/c D
ST R M R R 238D 7o, £z, EH
W R AAEICmiR-34b/c A A LTz & 2 A Higi
RENTLE L, ZhbofiRiconwTEne
MmO A L7z,

(4) FEM:H R S IARNCI-H290D X — K~ o
Z B FIESE T MK LT miR-34b /c 75
) A INVANRYT X — (TM adeno 1.0-CMV
system) Z{EREL T, scramble control & i
IEER O 21TV miR-34b/c 7T ) U A
JVARY H—DZFE LWHUER R E B L,
LR TH D,

(5) miR-341ZB L Tix. KEMRZEDMirna
Therapeutics 2% B# % L 7= MRX34 (miR-34
mimic) &9 FEHIDERAGRERAS | BT
x4t & Ui-Phase T study& L T201344H
Iz s * - 7=
(http://clinicaltrials. gov/ct2/show/NCTO
1829971), Ak, HEMED R 2 & e fllidids O
NS BV T BRARRBRICHEIT 55 2 &
PHIRFE LD,

flow cytometry



5. E7pdEIim L
(WFFEFE . WFZEo 8 M ONEHEIT 784 12
(=)

RIS (R4 1)

@D Tanaka N, Toyooka S, Soh J, Tsukuda K,

Shien K, Furukawa M, Muraoka T, Maki
Y, Ueno T, Yamamoto H, Asano H, Otsuki
T, Miyoshi S. Downregulation of
microRNA-34 induces cell
proliferation and invasion of human
mesothelial cells. Oncol Rep. 2013
Jun;29(6) :2169-74. A5t

doi: 10.3892/or. 2013. 2351.

Maki Y, Asano H, Toyooka S, Soh J, Kubo
T, Katsui K, Ueno T, Shien K, Muraoka

T, Tanaka N, Yamamoto H, Tsukuda K,
Kishimoto T, Kanazawa S, Miyoshi S.
MicroRNA miR-34b/c enhances cellular
radiosensitivity of malignant pleural
mesothelioma cells. Anticancer Res
2012 Nov;32(11) :4871-5. FHt
http://ar. iiarjournals. org/content/3
2/11/4871. long

INPRZEDC, B — . a8 — R, B
it F55 R BB D 3T LNy - AR R R
EIREIS A o ArREME B L R MR
Vol. 124 (2012) No. 3 p. 203-206 7

it
https://www. jstage. jst. go. jp/articl
e/joma/124/3/124_203/_article/—char
/ja/

Kubo T, Toyooka S, Tsukuda K,

Sakaguchi M, Fukazawa T, Soh J, Asano

H, Ueno T, Muraoka T, Yamamoto H, Nasu

Y, Kishimoto T, Pass HI, Matsui H, Huh
NH, Miyoshi S. Epigenetic silencing of
microRNA-34b/c plays an important
role in the pathogenesis of malignant
pleural mesothelioma. Clin Cancer Res
2011 Aug 1;17(15) :4965-74. i

doi: 10.1158/1078-0432. CCR-10-3040.

(Fa¥R) GH71)
O m\HapE, SR -, & E- % 6

AR APRZESE, REPEI, AREFERE. {HF0
S« NS )% ) AN SID
microRNASADHIHIZIA  Tiny RNA drives
mesothelial cell mad, HARREIGEFES
¥ 20124E10H 25 H ~20124-10H27H |
T i

Tanaka N, Toyooka S, Soh J, Tsukuda K,
Shien K, Furukawa M, Muraoka T, Maki Y,

Ueno T, Asano H, Otsuki T, Miyoshi S.
Down—regulation of microRNA34 induces
cell proliferation and invasion of
human mesothelial cells. AACR Annual
Meeting 2012. 2012404 H 01 H ~20124F
04704 H Chicago, USA

Soh J, Toyooka S, Kubo T, Fukazawa T,

Sakaguchi M, Ueno T, Tsukuda K, Asano

H, Yamamoto H, Huh, N, Miyoshi S. The
impact of adenoviral gene transfer of
microRNA-34b/c on malignant pleural
mesotheliomas. AACR Annual Meeting

2011. 20114F4H5H Orlando, USA

Maki Y, Toyooka S, Asano H, Soh ],
Tsukuda K, Muraoka T, Aokage K, Tanaka

N, Ueno T, Yamane M, Oto T, Miyoshi S.

MicroRNA-34b/c is significantly


https://www.jstage.jst.go.jp/AF06S010SryTopHyj?sryCd=joma&noVol=124&noIssue=
https://www.jstage.jst.go.jp/AF06S010SryTopHyj?sryCd=joma&noVol=124&noIssue=3

down-regulated by aberrant promoter
methylation and forced expression of
miR-34b/c enhances the

radiosensitivity in malignant pleural

mesothelioma cells. AACR  Annual
Meeting 2011. 20114F4H5H Orlando
USA

Toyooka S, Kubo T, Tsukuda K, Sakaguchi
M, Fukazawa T, Soh J, Asano H, Nasu Y,
Kishimoto T, Pass H, Matsui H, Huh NH,
Miyoshi S. Epigenetic silencing of
microRNA-34b/c plays a pivotal role in
the pathogenesis of malignant pleural
mesothelioma. The 10th International
Conference of the International
Mesothelioma Interest Group. 201049

A1e B

INBRZFESC, B —
H. RiERt, =
BPR, IRZEFEA
I B — BB
micro—RNA-34b/c plays a pivotal role

B Fn&. PROB
2. EEEE, E
TSR, s, =

Epigenetic silencing o

uriy

in pathogenesis of malignant
mesothelioma. #569[E] H ANl Faim e

20104E9 H22-24H  KBK

Kubo T, Toyooka S, Tsukuda K, Asano H,

Sakaguchi M, Soh J, Ueno T, Yamamoto H,
Yamane M, Oto T, Nasu Y, Matsui H, Huh
NH, Miyoshi S. Frequent silencing of
tumor  suppressive miR-34b/c by

in malignant
pleural mesothelioma. AACR Annual
Meeting 2010. 20104F4H 19H

Washington, DC, USA

aberrant methylation

(Z Dfth)
R B s

http://www. nigeka—okayama-u. jp

6. WFFEkig
(D BT
@ fh— (TOYOOKA SHINICHI)

[ LR« [ LR 2iRe - SRl
Wr7eE 25 1 30397880

Q) WFoe g

=4 Fr—EB (MIYOSHI SHINICHIRO)
[ 1L K5« REPEEE th 38 i S FSe R -
%

&5 00190827

{H  Fn%E (TSUKUDA KAZUNORI)
[ (LA« ] 1L RS2 BE - SR
WFgeE 35 1 20346430

9 fEH2 (ASANO HIROAKI)
i (LR« ] LK Imbe - Bh#
WFFeE T3« 70534775

5 {¥— (SOH JUNICHI)

] (LR ] [ R E - BhZ
FgeE 355 1 90559890

(3) T IEA
AR



