BxXc—19

HPrHARBEMAER (RrHRERER) HRARRSE

Rk 2 545 H 2 1 HEUE

%S - 12601

mMxiER - EEME B

WZEEARS - 2010~2012

REES 22300318

MREBEL (F1X) FHEHLSAIZTEITS microRNA DRIBEFEDEE L TDH FHEEDAERA
MZRiRRES (EX) Significance and Molecular mechanisms of abnormal expression of

miRNA in carcinogenesis.
HEREKRE
{#BE Hk( Iba Hideo)
REKE - ERFEHER - B
MEEHS : 60111449

FFERR OB (FnC) : & b CIXHAER 1000 FELL O miRNA 2381 5, £ OH TH miR-21,
miR-199a, niR-200c, miR-15/-16 X% OFEHL LU BN EFFRICB W T, 2N HEK L2 IER
MR DZ N & ANEE R L~V A2 RTZERMON D, AR T, Z 9 L7z miRNA ©
HERBANEDOLIITHFEINTNDO0%EER LT, miRNA EEEEHEK 07 rn~F v
SN T O TR SN A WL DO EERBEBHIE AR >~ hT—27 EZ 50 Lz, -
Fox BBAZE L7-FFE D miRNA #PAET 55 F(TuD)A, 2 5 LTz b b A A, ko
MARIEIZ BT DASAFEN THDL Z L 2R LTz, (288)

fFZERC R OBEE (B530) -

There have been reported to be about 1000 species of miRNA in human, among them, such
miRNAs as miR-21, miR-199a, miR-15/-16 and miR-200c are expressed at aberrant levels
In cancer tissues. In this research, we demonstrated how these aberrant expression were
induced and maintained, and found in several cases, stable gene regulatory net works have
been formed among the miRNA, transcription factors and SWI/SNF chromatin remodeling
factors. We further show the RNA decoy molecules that we developed for the inhibitor of
specificmicorRNA activity (designated TuD) is very effective for the analysis of molecular
mechanisms and for future therapietic application for cancer.

SEATIRTEHA
(BREHAT - 1)
B [ e 2 & Fh
2010 B 1,200, 000 2,160, 000 9, 360, 000
2011 FFHE 3, 800, 000 1, 140, 000 4,940, 000
2012 B 2, 500, 000 750, 000 3, 250, 000
FIE
FE
it 13, 500, 000 4,050, 000 17, 550, 000

224385« JEE 4y BF

B E OSFL - #E - JEES - B0 A

X—U— N REHIE, B - ISRk, Cdxl, miR-200c, miR-199a, miR-15/-16, Brm
1. WFEBsa S0 5 B3 % 20-24nt 2D non—coding RNA Th

microRNA (miRNA) % RNA Tz kv, fija D, ZHETE FTiX 1000 FELL EAS7 o—
BN TEER mRNA OFRBREEEEEHZ L~ T =T ENTWD, HEFRIEO miRNA (220

A 'l
4
K A K E

N

&

H




TITEE T miRNA ORBLRE /BRSNS 2
Bl B LW~ — T — & &
LABILOOHDH, LML, 2D XD 72 miRNA
DRBEFENZNETNE D K D 725y THHE
THIEXBZENDIONILHAA, BE 703
BILHEDNRENARLEDOERBOJFIAN & 72> T
WAHD), FRITHRTH DO HNTT
b, L OBREDLH> TWRVONREIRTH
277,

2. #FFEDOHW

AWFFETITZ 9 LI FHEIZAE D miRNA OFEBL
HENAEC DT EZND RTTEY
FHIh R A L. B LUWIRIEIEM 2 [FE L
TEZDOREEEZRBT L L2 HIEET 5,
BAREIZIE, T Cloex O RER—N H 5 1%
ENETRTCOEM CTRIATTEN RSN S
miR-21 %t HRIZ RN T, FEmfE M 2N B &
A% miR15/16, FEFEIZ k> TRBBENEENE L
< E#)4 25 miR-199a, R OHERRIC M
TEDORIEMEALA, F—MEik A a7
T 5 EME SN D miR-200 @ 3 D miRNA %
FTNENAREFIE L TRY, Zhbzhind
LCERESNDBEBETRARY NU—7 %
fENT 9 5,

3. WrFED kL

iz Db M3 AMIIEKEE S HUV T, miRNA O
7uE— X —OFEE &4 miRNA OIEA) &+
BEARIET D, FOREEBIE LSS
miRNA 23TE RS 2 R BLHIE R » b U — 7 & i
HT 5L & bic, R OMEICET 21E
EGRAENTH, HAIZTINETIT in situ
hybridization {Z X % miRNA & =R H 15
B L CE T, 2 ORE IR S 1k
AR L2 b, BfE FASARBERIR T
D*FEE miRNA °F DFERI & /37 B DOERE &
BB A A LT, 1EERERIET 5,
F I RITIZITHE R D 5y 1 EW F ) TIEISN
2T, Fex B3 L2 H > =2 RNA(TuD
EATT T2 IT L DHEFE D miRNA 43 1 DI
MilEEZHERAT 5, £ L Te MEESEMaLE
TOMENT 28D . Z &g O, ~
7 A xenograft TF /L HFIHA L2V,

4. WFERRE
AWFFETIE, miR-199a)N BT 2 1B -l )
Ty NU—7 OEBEREKEMA L, 372
b —f%IZmiR-199a-5p, —3p & Egr1 OIS HN
VIR Tl BrmD FEMEL (X A4 1) |
WiiZmiR-199a—5p, —3p & Egr1 O FEEL MK
JOERETlL, BrmO BB EVHA NS D 2 & &
RL (XA 72) 2o LiaBgEIckn %
FED RSk D 23 AUtk & K& < 2/ 125
WA LNAfEThHDHZ AR LI, &5
{ZBrm» miR-199a-5p & -3p DAL TH D Z L
miR-199a-238 15 I IR E K FEegr 11 & U i&ME
fILEND D, —HEgrl O IIBrmlc L 0 &Iz
HH &5 Z & &22x LT, miR-199a/
Brm/Egr1 23 %3 A double negative

feedback looplZ KB4+ AA vFIZLV E
RLODANE SRR 3 28 D & A 71203 i T
WA Z EWNTRENT,
—JimiR-15/16OmiRNAZ 7 A Z —I%, 181 A
MR TR ISR BUL T 28 75 2 s v
ZHOmiRNATH D, Fald, IBOFFERT 7
~— N —"T&» AHCdx1 & Cdx2IZEH L T, Cdxl
D exogenous 72 FEHLA3CAx2 & post—
transcriptional IZHIHIT A2 & /-2 0
FNZIE, CAdx1DRBUC L W RBFHEIND
miRNAD 1 DOmiR-9, miR-15/16, miR-22(Z L %
ZLERLE, T2 5, miR-9, miR-15/-16,
miR-221% Cdx2 mRNAD3™ —UTREEIK D 2~3 2 FIf
WZREG L, ZO%RBZHHA L THIfl+50 7T
BD, ZOFERCIx], Cdx2E WIHRIL 773U
—IZBT DB R TF DR AT AR ADHEE
DR D —iF % B 5 2 Lz,

INA &t a—7%H L7 niRNA @ 7in
situhybridigation S&l%. AFFE4HEFn M YE
B AP OLDICHBR A EDTENEKRK LT 0
—7 0y MLV, KREL V7T ILORE
MEBESZITDHZ ERbholz, HERNE
WEZICZE LT REDHENLIZIZE > T
W2, ZFOFER miR-199a-3p <°-5p OfEH
WIXHREED 22, ~ 0 AERFEBROZATIC
XEL o T,

F 72 miR200c |E EFeE TH D HCT116 Hifa T
MU RERELTWDLIN, FOoEMTE
TuD-miR200c DFEH 1= FEEF L L
FIANVARY Z—THALLLEZA, 2 H#
Mz ChiE-fMrafistrzso L, BE
BROPEEIX, TOHBRBLEEL TR L7z, £
722" 0-Methyl L RNA % 2 A7 =— /4% =
EAWZ LY TuD DO &ML 72 A RS i
RNA (Synthetic TuD, S-TuD & 44f11F72) Z{E
LT, ZABEED miRNA PR & T
FELLBEWRECTCHWEESEEZRT L
ZHA BT Lz, EBRIZ S-TuD-miR200 ¢ & &
At L. T+ % Transfection 35 C HCT116 i
(EATAHZ EI2EY 10 BB CTEAORINCHE
TR 2 FEIE5 Z LTk L=, TuD
K S=TuD Id, AWFFE T < @ miRNA OFERYE
[RAOREICHEA S, KR OEE
tool & U CHEN. L7= &3z, A% DEIBEIC
BOWTHHOTHMATHD Z ENRENTZ,
5. BRI E
(BFFEAREEE . BFSC 0038 M ONEHERF 4R34 1
ERN )

UGdEssamsc) GE 9 #4)
1. Tagawa, T., Haraguchi, T., Hiramatsu, H.,
Kobayashi, K., Sakurai, K., Inada, K., and Iba,
H. Multiple microRNAs induced by Cdxl
suppress Cdx2 in human colorectal tumor cells.
Biochem. J., 447:449-455(2012)  #&HtA ¥

2. Kurashima, Y., Amiya T., Nochi T., Fujisawa



K., Haraguchi T., Iba H., Tsutsui H., Sato S.,
Nakajima S., Iijima H., Kubo M., Kunisawa, J.,
and Kiyono H. Extracellular ATP mediates
mast cell-dependent intestinal inflammation
through P2X7 Nature
Communications., 3:1034.
doi:10.1038/ncomms2023. (2012)  #HiA Y

purinoceptors.

3. Ishizaka, A., Mizutani, T., Kobayashi, K,
Tando, T., Sakurai, K., Fujiwara, T., and Iba, H.
Double plant homeodomain (PHD) finger
proteins DPF3a and -3b are required as

transcriptional co-activators in SWI/SNF
complex-dependent activation of NF-_B
RelA/p50  heterodimer. J. Biol Chem.,
287:11924-11933 (2012)  #HiH V

4. Haraguchi, T., Nakano, H., Tagawa, T., Ohki,
T., Ueno, Y., Yoshida, T., and Iba, H. A potent
2’-0-methylated RNA-based microRNA
inhibitor with unique secondary structures.
Nucleic Acids Res. ,40; e58 (2012) ZEi A Y

5. Hikichi, M., Kidokoro, M., Haraguchi.T.,
Iba, H., Shida, H., Tahara, H., and
Nakamura, T. MicroRNA regulation of
glycoprotein B5R in oncolytic vaccinia virus
reduces viral pathogenicity without impairing
its antitumor efficacy. Molecular Therapy
doi:10.1038 (2011)  #E#HA Y

6. Sakurai, K., Furukawa, C., Haraguchi, T.,
Inada, K.,Shiogama, K., Tagawa, T., Fuyjita,
S., Ueno, Y., Ogata, A., Ito,M., Tsutsumi, Y.,
and Iba, H. microRNAs miR-199a-5p and -3p
target the Brm subunit of SWI/SNFto
generate a double-negative feedback loop in
a variety of human cancers. Cancer
Research 71:1680-1689 (2011) &t

7. Yoshikawa, K., Ogata, A., Matsuda, C.,

Kohara, M., Iba, H., Kitade, Y., and Ueno, Y.

Incorporation of biaryl units into the 5’ and
3" ends of sense and antisense strands of
siRNA duplexes improves strand selectivity
and nuclease resistance. Bioconjug. Chem.
22:42-49. (2011) AEHA Y

8. Ogata, A., Furukawa, C., Sakurai, K., Iba, H
Kitade, Y., and Ueno, Y. Biaryl

modification of the 5-terminus of one strand
of a microRNA duplex induces strand
specificity. Bioorg. Med. Chem. Lett. 20:7299-
7302. (20100 #EHAHY

9. Tando, T., Ishizaka, A., Watanabe, H., Ito, T,
Iida, S., Haraguchi, T., Mizutani, T., Izumi, T.,
Isobe, T., Akiyama, T., Inoue, J., and Iba, H.
Requiem protein links RelB/p52 and the

Brm-type SWI/SNF complex in a non-canonical
NFxB pathway. /. Biol. Chem. 285:21951-21960.
(20100 #EHEA Y

(Fa%E) G 10 1)

s

1. Iba, H. Molecular switches formed by
miR-199a and Brm, a catalytic subunit of
SWI/SNF
factor,determine inflammation status in cancer
cells. Innate Immunity Society (IEIIS)
meeting, B, 2012410 A 25 H

chromatin remodeling

2. Kobayashi, K., Sakurai, K., Haraguchi, T.,

Iba, H. Identification of essential factors of

SWI/SNF dependent-NF-kappaB activation and

their roles in carcinogenesis. 5 71 [0] H A5
T FLIR, 201249 A 20 H

3._Iba, H. et al. : SWI/SNFcomplex catalytic
subunit, Brm, as a key epigenetical regulatorin
cancer cells. B 71 FIHAREFEFiRE L
%,2012 £ 9 A 19 B (o EYYL)

4. Haraguchi, T., and Iba, H. Two methods for
microRNA inhibition-TuD RNA expression
vector & 2’-O-methylated RNA-based microRNA
inhibitor, S-TuD. The 10t Stem Cell Research
Symposium, ¥, 201246 H 1 A

5. O, THEL. EHTA, fHERK:
Development of S-TuD, a novel 2’-O-methylated
RNA based microRNA inhibitor with unique
secondary structures. #34[n] A A4y 1 AEW T
PR Bk, 20114512 A 13 H~16 H

6. Iba miRNA as an epigenetic switch.
The 18th East Asia Joint Symposium on
Biomedical Research (% 18 BIR7 U7 URY
7 .L.), Shanghai, 2011 £ 12 A 8 B (1B H)

TR O, hERECERTAL, GHEXEER: A
potent2’-O-Methylated RNA based microRNA
inhibitor with unique secondary structures.
70l0] A A AR AR S 4R, 2011 4F 10 A
3H~5H

8. Mizutani, T., Ishizaka, A., and Iba
HIV-1 promoter is negatively regulated by
hnRNPA1 in Tat independent mannor. HA
7 A VAR E4ES (IUMS Sapporo) AL,
201149 H 11 A

9. i FEK Development and application of
Tough Decoy (TuD) RNAs, which

achieve strong and long-term suppression of
specific microRNA activity. IBC’s 34 Annual



Asia TIDES 2011 423 H 3 A H%

10. fJtE ¥R Cancer epigenetics and miRNA
(oY 2T 47 AL~ 271 RNA) %
69 [A] H A =R s 201049 A 22 H KK

(£ Dfth)

R brl— s

http://www. ims. u—tokyo. ac. jp/div-host—p
arasite/Versionl. html

6. WFIEE
(DHFERES FhE a3k

( Hideo Iba )
WK - ERVEAGEAT - 2%
HgeE &5 © 60111449

@) WrgemE RO
(Takeshi Haraguchi )
WK« [ERVERRSERT - Bh#
5 : 10549455

@) WFgemE /R EE

( Michinori Kohara )
WL R A5t T - RIS A8
& 10250218

(W7 fHE
( Kenichi Inada )
FER FH PR A2 K« [R50 - HEHER
W78 &5 70246081

(6) MFEmHE K CHFR| (H22-23 42%)
(Taketoshi Mizutani)
HRURSY: - [ERVAWFZEET - B




