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Identification of MicroRNA related to EMT of pancreas cancer, and

elucidation of the miRNA control facility by Redox
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We analyzed over 100 surgical tissues of pancreatic cancer by using frozen sections.
Several MicroRNA (miRNA) were identified as prognostic markers. Furthermore, we
detected that precursor of miR-17-5p and that of miR-10b enhanced proliferation and
invasion of pancreatic cancer cells. Meanwhile, we detected that precursor of miR-200c
suppressed invasion of pancreatic cancer cells.

AR AERA
(BEAHAL - 1)
[ERESES GifESES e &
200 99 1,400, 000 420, 000 1, 820, 000
201 0% 1,100, 000 330, 000 1,430, 000
201 19% 1, 000, 000 300, 000 1, 300, 000
ik 3, 500, 000 1, 050, 000 4,550, 000

WFFE5 B« 15 4

BfFE OSF - B - AR REERES: « ks B 5
F—U— R AR, g, EMT, miRNA, Redox

1. WFFERRAE S P D &

B IX DA EICEB W THRED 500 % )
BUETH 100 A 3 A LDRIA L2RWRET,
Z OVRFNERZEE DR R IS B - 5
BRI, IREEIRME— DIRIETER CTh
D05, 80% 0D DEITRE CREICUIBR AN EET
b5, TIUTHH G, 5 A k7o
FEOAEMFEEEORIICL D, Z0OmE
DY BEREICHERBE 23 5 00
EMT(epithelial-mesenchymal transition) C
&%, EMT 13 ERMERIRR AN IE A 72 £ HHER

AR O A 1815, 158, RMICR < BEb b,
MicroRNA(miRNA) L 20 £ffl DEEEN S
FERYK S AU, R FVE TR S vV —AR 8 RNA
ELTHEALINE, RETIEBIZEWNT
miRNA OFBPME T H DL EF L, i
HIE G OREG & L THERE L., BiH., s
BEEET DI ENRBENTVD,

Redox (reduction-oxidation state) i &
IR AR T 2 L= chH v |
JErE D TEL Oy 7T A%< O
BRI DOIRR N R BREFFIZB D 5 Z & v



B Lfb\é

BEFEIZ 31T 5 miRNA & EMT o R, % 7~
Redox- mlRNA EMT % —J cHIZRF L 723
HIIE®TH D,

2. e B

IR 5R < BIEd 5 EMT O %, %
< OBLETFEHIET S E ID miRNA,
OAIXITAEF 12 72 0 TARRIR IR & L CiE
HAZ#ED2 Redox BHHE[K - & OBk % iR
T5HZ LR, EhEEOF T2k, 1hE
xRS 5,

3. WD Hik

AW CrE, EMT #FHEFEALO miRNA
HAREA R BUENT 217\, EMT R 5) miRNA
DIFIE, BEREMTZ1T O, I HIT, BRI ®H
BmEpRL~ ) VEENT T 4 EA
(FFPEVRIRSCHFEIEAE K~ 7 a XA &
73 MK EREIZEE LT miRNA D%
BURAT 21TV, £ OEERIGHIZEE SV THHE
L. FEOERE, Rl, BEREoTHieo
B A MR T 5, F2Emimiamib A b LA
EMT #FEE7 VA2{ER L. £ ® miRNA
FEWIIEATIC X Y Redox BE EMT 2B %
miRNA Z[FET 5, 20 2 RHONEHEAIE
Hric kv EMT & Redox ZHEON2iF 5
miRNA %1 A, %@ﬁ@%ﬁ%%%?
5, S HIZHEA - REBRIBEICK TS
Redox #J L7~ EMT {2 DM 2 Bt L.

PUEEA « ORI & —IR L 72572 miRNA

EAER & U EBULIRE O fTREME 2 B & )
235,
4. WFFERk R

(1) el FIREEAS 100 Ll _Eoo#afk 2 H
WA G B8 miRNA 23 EleE T BAY
ICRBREINTNWD Z E&FE L,
PLFICHET 5,
@ miR-17-5p 1%, BBICHB W CTEBI L T
B, TEARKRTFTHLZ LERLTE
(Cancer Biology & Therapy &),

@ miR-200c 1%, FFEBUEFIIAEICTER
i Td o7, E-cadherin OFEL L FHEH L
TU /= (Molecular Cancer &),

bl

4
2

Cumulative survival
.
by

0

e °

0 20 40 60 80 100
Months

0 20 40 60 80 100
Months

@ miR-203 | IERIVEFIIAEICTHRAR

T&d>7= (Annals of Surgical Oncology

Eary
AL

@ miR-10b 23ENEHE CHR FEILL, »o%F

DORMHEBLIOTEARAREES LTS
ZEEIALNE LT (Surgery),

® miR-142-5p NHUFEH] gemeitabine &

HEEOMSI LT TR THD I L&
# L7z (Ann. Surg. Oncol.),

(2 EEoh T, EMT 238 T5508 L
THZEZOHN, miR-17-5p & mi-R10b TH 5,
miR-17-5p & miR-10biF~ A 7 u XA &7
3 Ko THEMEMICEBBLL WD E
DRE S iz, BEEMAEERIZ miR-17-5p @
precursor ZEA L& Z A, FOHEHE
KON S S iR S VEMEE 2% 55
K+ &%E 2 b7, (Cancer Biology &

Therapy #&. Surgery #&).

B

dor
(Fold changes)
R cuBEENE §
H
H
3 .
Effect of miR-17-5p expressis
oneell proliferation
° s 8

£888588888
Effect of miR-17-5p expression

15 ¢ —a- Pre-mifl MANA precursor N.C.
* hsa-miR-17-p precursor 4

on cell profiferation
° w s

M)WT@mﬁu@wTwé&%z%ﬂé@
1X miR-200c Th 5,

RS AR C miR-200c [XIEMEE DBR X &
BB 2 BRI TH - 72, Z D miRNA D
precursor FEA L= & Z A, %@&?Fiﬁﬁ'é
DN SN, 72, FOMIEIE 2 B 52
el Z AR m&ﬁﬁ%ﬁmﬁmﬁﬁ%#
EREEEFEREA~LE L & 5121E E-cadherin
E&-. Vimentin & T2 mRNA B L ONF /X7
LUV TCHERR ST, 77205 miR-200c 1%
Fﬁﬁm IR LTMET 24 L S/ 5 2 &k

WE 7=, EMT 28] L MET 2358425 2 &
Kié%ﬁ@@ﬁ-%@wmﬁuigﬁﬁﬁ
W79 L AZFFBH L7=, (Molecular Cancer



i)

o

T2 SEEITINOEHIEL-E
B oWMEEITV, BAFEEICISIT D miRNA F
FIZOESDDOXEIY o272 FE 2TV

Do

PN OHB WO BEEE LT 7 [
Fafg{b A & L& EMT #55E 7 L OFERRIZITE
579, Redox BH:# EMT (ZB84> % miRNA D[RIE
WZIXESL 2oz, ZHUTRR~DOFEE L
THRDIRFEEZITO T MLEREZ BN

776

5.

E TR

(WP, WFFE o R OS5 1
=Y

CMEREamsC) GE 7 1F)

@

®

@

Ikenaga N, Ohuchida K, Mizumoto K, Yu
J, Kayashima T, Sakai H, Fujita H,
Nakata K, Tanaka M. MicroRNA-203
expression as a new prognostic marker
of pancreatic adenocarcinoma Annals
of Surgical Oncology 17, 2010,
3120-3128

Yu J, Ohuchida K, Mizumoto K, Fujita H,
Nakata K, Tanaka M. MicroRNA
miR-17-5p is overexpressed in
pancreatic cancer, associated with a
poor prognosis and involved in cancer
cell proliferation and invasion Cancer
Biology & Therapy 10, 2010,
748-757

Yu J, Ohuchida K, Mizumoto K, Sato N,
Kayashima T, Fujita H, Nakata K,
Tanaka M. MicroRNA, has—miR-200c,
is an independent prognostic factor in
pancreatic cancer and its
upregulation inhibits pancreatic
cancer invasion but increases cell
proliferation Molecular Cancer 9,
2010, 169 (1-10)

Ohuchida K, Mizumoto K, Kayashima T,
Fujita H, Moriyama T, Ohtsuka T, Ueda
J, Nagai E, Hashizume M, Tanaka M.
MicroRNA expression as a predictive
marker for gemcitabine response after

surgical resection of pancreatic
cancer.  Ann Surg Oncol. 18(8), 2011,
2381-2387

(® Nakata K, Ohuchida K, Mizumoto K,

Kayashima T, Ikenaga N, Sakai H, Lin
C, FujitaH, Otsuka T, Aishima S, Nagai
E, Oda Y, Tanaka M. MicroRNA-10b is
overexpressed in pancreatic cancer
promotes its invasiveness, and
correlates with a poor prognosis.
Surgery 150, 2011, 916-922

©® KANHEOE, BEEEN, Koo, [

R [BEDS A« EN 0 WAE S oD Bt
DENA] WED A D5 SR FEAT D
Bk EEAE 7(2), 2011, 131-136

BEEEAN, KNHEMHE, Ko—fE, H
R AR RS K
JEOZW EIRE - BBRIGHEZBR LT
- f& I R HERE 102(6), 2011,
203-214

(PR GH71)
O okER, KNEOHE, Koo, SOF

H, HEPHEFR, MicroRNA-203 expression
as a new prognostic marker of
pancreatic cancer (JEJE T1&KF& LT
@ microRNA-203) , 69th Annual Meeting
of the Japanese Cancer Association,
2010. 09.

Ikenaga N, Sakai H, Ohuchida K,
Mizumoto K, Tanaka M. MicroRNA-203
expression as a new prognostic marker
of pancreatic cancer Joint Meeting of
the International Association of
Pancreatology and the Japan Pancreas
Society July 11-13, 2010

Fukuoka, Japan

Moriyama T, Ohuchida K, Mizumoto K,
Tanaka M. MicroRNA-21  (miR-21)
Modulates Biologic Functions of
Pancreatic Cancer Cells Including
Their Proliferation, Invation and
Chemoresistance, Joint Meeting of the
International Association of
Pancreatology and the Japan Pancreas
Society 2010, July 11-13, 2010
Fukuoka, Japan

Nakata K, Ohuchida K, Mizumoto K,
Kozono S, Zhao M, Kayashima T, Ikenaga
N, Cui L, Sakai H, Onimaru M, Moriyama
T, Fujita H, Ohtsuka T, Nagai E, Tanaka
M, MicroRNA-10b is a Useful Prognostic
Marker in Pancreatic Cancer and
Promotes Its Invasiveness Joint



Meeting of the International
Association of Pancreatology and the
Japan Pancreas Society 2010, July
11-13, 2010  Fukuoka, Japan

B, RN, Koo—E, /N
BE, ERBE, MoKER, R EHk
N, KWL, KIHwa, HPHRER,
Micro RNA10b (MRS |2 3\ CTiRM,
PEEIZRES- LT 5, & 110 [a1 A AR50 F
FEEMTMES, 2010. 04.

R, RNHEAFE, RARILKHE, AR,
2, PRz, Kkor—1E, HPHER, B
FEIZEBITA~A 7 2 RNA-200c DI L
Z DOFREBIETRIZ L DIZTEREM SRR,
109 [A] B A4 B 7S E I F il s,
2009. 04.

@ RKANEBE, K1, R, BRI,
Pepganzs, HEZH, KIESEE], BTG,

HHRESS, MERER TS BLRATIZ X 2 [ o
TEEIHIEIZEI A micro RNA DIEIE,
%109 [\ H ARNABI S EMFINES,

2009. 04.

(XF) GHofh)

(PESEN PEHE)
Oy Gt o 1)

OBk (B0 1)

(£ D)
TR B A

L

6. WFITRHR

() g s

B fB— (TAKAHATA SHUNTCHI)
JUPN RS« KRBT - B
Wrgesdes - 50437779

(2) WrgEsr i

M #i— (UEDA JUNJI)
JUM RS - RFPE - B
M ETEH : 90529801

2B 724 (TSUTSUMI KOSUKE)
JUMN KR - REARZERE - SLEMFIEE
W& 5 00467937

KN BFET (OHUCHIDA KENOKI)
JUM RS « KREFBEE A ZERT « Skl
W& S+ 20452708

(3) M IEH
L



