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Invasive pancreatic cancer specific apoptosis induction therapy by microRNA.
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We performed the comprehensive analysis of microRNA expression profile to identify
novel microRNAs which regulate invasiveness of pancreatic cancer. The cluster
analysis identified miR-126 as a significantly down-regulated microRNA in invasive
pancreatic cancer, which attenuates migration and invasion of pancreatic cancer cells.
Furthermore, ADAM9 was newly identified as a target gene of miR-126, of which
knockdown resulted in the decreased migration and invasion of pancreatic cancer cells
The miR-126/ADAM9 pathway could be a novel therapeutic target of invasive pancreatic
cancer.

AR TEHE
(&FEHA - M)
[ERES T MRt & &t

2008 A JF 6, 100, 000 1, 830, 000 7,930, 000
2009 A JF 4, 500, 000 1, 350, 000 5, 850, 000
2010 4F 3, 800, 000 1, 140, 000 4, 940, 000

R

R
woRt 14, 400, 000 4,320, 000 18, 720, 000

WFZesy 8y o E K
BifEo5F - ME - ARREERES: - HibsaNES
F—TU— K : . EMT. microRNA

1. WFZEBHME YD 5 ThdZ ENbmb, LL, Stage I TH

A TORE DT EIT 2 HFAEBZT
Y (2004 ), W, JBEEITOESRITH D
PO LTEMERGIT TWDONRBIRTH D,
D, Stage I OYIRRIEREGI O 5 FEEFFIT
52.5% & BIFCTh D Z L, FHIZ A
EEBREOLEMTHRE LD D DRE DT E

RENDBNEIERODHT N 2% FTHD
ET OISR O RIS L )N R #E T HELT A
FWDONEWEE->TWD 2 O REE 5
NEENDRIBAREEGNCH T B IEFICE L
Tl Gemcitabine MBIFIZ X - T, FHLLAT
CITHRICAR LR VRETREENR LD &



NTWARITH D HDD, EEIZITLIENC
X HOFHRUEL KL ZTWRY, 2
DEHic, BHEANKET, FLLFHED
BN O T A WD S HT-OIiE,
ITHROEREZMH T2 HENRMELE D,

g O R TR L ik b - E TR s
Hi:epithelial to mesenchymal transition
(EMT) & PRI D AP RED LN EE TH
%, EMT 13 iR s EEROME 2 FF R
FEEN 2 AT 2HRTHY . BmORM, ix
BHERED first step EEZ BN TWH, Fix
X bone morphogenetic protein (BMP) 37 )
JUNEEREFII O EMT Z35E L, Z OREIC
homeobox HEfn1-Td 5 MSX2 N HE /%%
WU TWAHZ 2R LAY, £72. MSX2 &
G HH &2 PRI S AT 5 & Twist
1 OFRBLNTTHE LT EMT AFFE S, X—F
~ 7 A DRI T 2 & BN A
ECHINT A2 bR L Y, miialc ks
T % EMT 28045 = L IE ol - 584
WM T2HMABREL 720 5 5 2 LIRS
BN, EMT 2384 5 8FD L 7 A%
O FIITALET 5 MSX2 72 & OB K 1% i
BRI » 45 2 L1, ERHEE~D
LY /2T U RN — U AT ADOREE L
o T~ CHEATEICKEE T - 7=,

ZDO XD IeEE MR T ST ARFHENIC
BWTHEADER LM microRNA THh 5,
THEZDOFENHA G E 72 o 7= microRNA 1X,
BN B a— R L7V NS 72 RNA 431 C
b0 FBAE - b - BT EREx Bl
Wb TWE EEZLNTNDS Y Z D
microRNA % 22— R4 BB 1I1E, 7/ AR
Dl EHEETEL, Ko IR O&E S
T X B L R WIS AFTE L TV 5,
mature—microRNA &KX, RNA Fi$ (RNAi)
2B L TV % RNA-induced silencing
complex (RISC) & HITHEAEIKZ AR LIKRES
HEEZLENTWD, TOERBERFIL.
microRNA & —#% GH4rHIIZ) FEARY72 mRNA
DG (REEIINA T I XA E—
3 b, ZHUSHE D EREE X OBIER o HI1E
HAThdEEZLNTWND,

MicroRNA (FHE D mRNA %[RRI 413 %
ZERHEINTEY, bk, EMT BL O
apoptosis (ZBA 5G9 HHEEDOBILTREN, D
BOmRNAIZ L > Tar ba—LrE T3
ZrHHfEE SN TWS, FEREKEIRE
microRNA array ZfE 35 Z &2 & Y HEFEM
TRRRMTSFIRE & 72 0 . B, 1BIMEMER. IEW
BEREAE 2 $BHT microRNA array 24T 7~
ETIHFORI T 7 7 A VOMEIZELD
INLOEBEENAETHD Z EBRRE
NIz Py L L7236 kR 02 % 4
ET 5 microRNA OFB T 17 7 A VIZE L
TR TR,
AR EMT (ZBH5-4°% microRNA Z[EIE L.

ZFOMERERHIEIT 5 Z & TR - inBimiE s
WAL BT NSNS,

SIHSCEE 1) ADEfEEHEERFHC L DA
FELCT —# (1958 42~2005 42) 2) s B8k
A 4NE 2007. 3) Hamada S, et al. J Cell
Physiol, 2007. 4) Satoh K, et al. Am J
Pathol. 2008 5). Reinhart BJ, et al. Nature,
2000. 6) Brennecke J, et al. Cell, 2003. 7)
Bloomston M, et al. JAMA, 2007.

2. WO HBY
ARIFZETIE, microRNA @ 1 D D45 T D385
DOEAFBBLAZHIE L, ZO/REEE L THxa R
TR TR EAL S B VI LT
HEWSHEEFIZEHL, WIRINIZULTOZ &
ZEtHEd 5,
(D) BERMIEE X OFMHRE 2 T, s
MR EMT OFEME ZOERICEET 5
microRNA Z [FlET 5,
(Q)EMT AT TWA, O F 0 i - B HHE
DI D BEBEIZ & 2 AT 3 L TR
\Z EMT @ il %2 apoptosis % #HE 4 5
microRNA OFER)EE - [FE L, 6N H %
et 5,

3. WD L

(1) F ik % FH 7= microdissection
BRI T T & JitifT L 7= intraductal
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T.5% COyincubater H1°C 37°CIZCTHiE L7,
(3) B ML I KL VR /A2~ & D RNA fifi
BEEMIE X XN microdissection |2 TAHHEE L
T NSRS > © @ RNA FH HE mirVana™ mi RNA
Isolation Kit (Applied Biosystems, Foster
City, CA)Z W TITo7,

(4)microRNA array (2 & 2 F AR L O
L ANMORE D microRNA F8 7 0 7 7 A )L
O bk

FRIR L VG572 100ng D total RNA Zff
A L. miRNA Complete Labeling Reagent and
Hyb kit (Agilent Technologies, Santa Clara,
CA) # H\ T cyanine 3-cytidine



bisphosphate |Z & A1k AT > 72, FEFR S 1
7= RNA % Agilent Human microRNA microarray
v2.0 (Agilent Technologies) &/ NA 7 U X
AR L, ATA4 ROAX¥y % Agilent
Microarray Scanner (Agilent Technologies)
I TITo T2, B ARy b OBOLIRE X
Agilent Feature Extraction v.9.1.3.1
(Agilent Technologies) ¥ 7 h o = 7 IZTAT
277,

EZRERD raw data % robust multichip
average method |Z CIEHL L., IEET LIZ
W -CiX® T Bayesian t-test (2 XL 5 3 NN
T ETo T, AEREBEEZBO

microRNA }X 6 (false discovery rate) =0.01
DOFEHEZ CTHAH L7z,

(5) microRNA R DA E

miR-126 OFEHEIR T DI E X TargetScan
website (http://www. targetscan. org/) % K|
HLTIT-7,

(6) ii%fﬂiﬂ"ﬁ] BT % microRNA FHIFEH
FEFHIAIC 35 1T 5 miR-126 OB&HIFEHIL
Pre-miR™ miRNA Precursor (Applied
Biosystems) & W TIT o7z, BEEMa~D
transfection [ZH&JRE 200nM & L,
Lipofectamine2000 (Invitrogen) Z HNTAT
ST, 2 b —/U|ZiX Pre-miR™ miRNA
Precursor Molecules Negative Control
(Applied Biosystems) PR LT,

@) ii%fﬂiﬁ’a BT 5 ADAMY /v 7 HZ
BEFHIAIC I 1T 5 ADAMY / > 7 B g
ON-TARGET plus SMARTpool siRNA against
human ADAM9 (Dharmacon, Chicago, IL) %
W CIT o7z, BEEMAR~D transfection I
FEJEEE 100nM & L. Lipofectamine2000
(Invitrogen) # HH\\T{T>o7-, 2 hua—/L
{2 1% ON-TARGET plus Non-targeting pool
siRNA (Dharmacon) Z{#H L 7=,

(8) Two—chamber 7 /‘{Z/l'

Panc—1 3 JJOVASPC-1 {2831 A ADAM9 / » 7
A7 8 BT miR- 126 SRS EUC X 5 A
WEFERE « IZTEREDRHMIL 8 um pore 24-well
BD FALCON™ Cell Culture Insert 38X UYBD
BioCoat™ Matrigel™ Invasion Chamber (BD
Biosciences, Bedford, MA)IZTiT-7=,
Panc—1 CI% 10000 cells/well, ASPC-1 Tix
50000cells/well OHMifE% plating L CaFAl
L7,

oo RE o TayT 40T

HIf % cell lysis buffer ( 50mM Tris— HCI,
pH 7.4, 1% NP-40, 0.5% Sodium
Deoxychorate ) CHLFRL ., # )7 ZHiH L
77o X /X7 JRFEE% Bradford assay kit

( Dojin, Kumamoto, Japan ) TillliE#%. 5x

sample buffer ( IM Tris-HC1, pH 6.8, SDS,
glycerol, bromophenolblue )IZIEfEL . 54y
& MBO%, 12. 5% SDS-PAGE Gel b THELRIK
@) L 7=, Blocking buffer (10 mmol Tris—-HCI,
pH 7.5, 100mmol Nacl, 0.1 % Tween 20, 5%
dry milk )12 T blocking #%. 1 RFLIKRSIGIR
T, 4 CTR I8 G Z T -7, 2 IRHL
KEgte KOS (10 mM Tris-HC1, pH 7.5
100 mmol NaCl, 0.1 % Tween 20 ) T=iR., 1
BRI et . ECL plus chemiluminesence
reagent (GE Healthcare, Piscataway, NJ)
TR LTe, —RPUKIZLL T O 0 %A H
L77, a—-tubulin (T5168, Sigma—-Aldrich, St.
Louis, MO), E-cadherin (610181, BD), ADAM9
(2099 Cell Signaling Technology, Inc.,
Beverly, MA)

(10)microRNA 2RV R FD 3” UTR 7 vt A
miR-126 7% ADAM9 Z ELFEEDIEAT & L T D A0
22UV T, pmirGLO vector (Promega, Madison,
WI) % FHVNCREFAM L7z, ADAM9 mRNA 0> 3° UTR
\ZAEAES % miR-126 F5 A HCY Z pmirGLO
vector |ZHLAIATA, pMG-A9 vector % 1ERK,
[FERIC, miR-126 A ECHI A 2R S 7
pMG-A9M vector Z1ERL L 7=, T4 5 D vector
L miR-126 @ co—transfection Z 4TV,
luciferase {&f4 % Dual-Luciferase
Reporter Assay Kit (Promega) |Z TREAM L 7=,

FERKCR

(1) TPMA, IPMC, i2iEVPEREREF KOVt iR
HHPIRE D microRNA BRI v 7 7 A )L DRt

X 1R an< . IPMA, IPMC. iaHP it ey
FITRRARDOBAEY /725 microdissection I
CHESMRE 2 i L7z,

1

microRNA array I X 5% Y 7L TD
microRNA BEL a7 7 A L AEH L, K 212
IR 7 T AL — T AT o T2, T DOFER.
IPMA & IPMC Tl microRNA DFHL S 1 7 7 A

j(% 73?%:'5./51\: imuy) %h—g—\ IPMA i 7LC Li

IPMC & IR - eI IRRR & ORI A B e %
BTN A S5 5 microRNA 23 HH ST,

12T M OV M B ik © Htom L CHERE
MR EEEZZ2F> CRAMNELLL TV
microRNA (X, FEHIENNAS 5 FE, K FAS 48 ff
Th-o7= (H3),



Cellline vs.
IPMC

X 3

FEEIIN A 3RS 7= microRNA (ZIZEEERIC T
HEHE TORBBRT Ly 2 B UMk & o R
HEREE SN TWS niR2l NEENTEY .,
VIRFHEOZYEEZRT O LEEZ BN,
FHE T 23 D7~ microRNA IZIXHE TO3H
BUK T ERERE L oBERREI N TV D
miR-145 <2 ¥ JififE CORBUL T & HAEHE
DOREEN S SN TS niR-126 NEENT
W2 P Z OB ORRGCIREERE TOMEREN B
SE SN TV miR-126 12 DWW THEMT
HZEELT,

(2) miR-126 F il 5 B 0D R f e~ 0D 52 288

b NEEESRIARE Panc—1 38 XY ASPC-1 (T
miR-126 precursor % transfection L. Hlfi
WHERERBBEME~DEELRBRHF LI,
miR-126 OMFIFHIIZ LY, 2> bar—1(Z
FeT 50-80% D iEERE « IR ARE DA T 23 R
e (K4),

ZD X D REAITEEVY, miR-126 A PRI
WxHgifMicixhbEia~——Th5s
E-cadherin OFHS EH L TWA Z & 23k
RBEniz (K5),

X 5

. b p— =

(3) miR-126 FEAY IS T DHEE
TargetScan database (2L V., FHOMTYH

= b 3|

TRAFED E 37 UTR BLS 2 A9 2 17 FlifE D

N o3 . N

AR DNETER 72 miR-126 DFERYEAR 1 & L
= e p— -

THRES N, TNUHOEBEFICOE, R 1

\RT,

PTPN9 |protein tyrosine phosphatase, non-receptor type 9

PLXNB2 [plexin B2

KANK2  |KN motif and ankyrin repeat domains 2

ADAM9 |ADAM metallopeptidase domain 9 (meltrin gamma)

KIAA1715|KIAA1715

LRP6 low density lipoprotein receptor-related protein 6

CRK v-crk sarcoma virus CT10 oncogene homolog (avian)

RNF165 |ring finger protein 165

FBXO33 |F-box protein 33

PCDH7 [protocadherin 7

RGS3 regulator of G-protein signaling 3

PEX5 peroxisomal biogenesis factor 5

PLK2 polo-like kinase 2 (Drosophila)

SLC7A5 |solute carrier family 7 member 5

DIP2C DIP2 disco-interacting protein 2 homolog C (Drosophila)

THAP6 |THAP domain containing 6

TRAF7 | TNF receptor-associated factor 7
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