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WFFER R OMEE (F130) : <4271 RNA (LLF. miRNA)L, FEEEES D T IHlE s FICEAL
T, SR AECHEREZHIET 5720, ORI 07 7 AL EZDEMIL, B2 ~DIG AN HEFTE
%o ST, FETIE A T2, MIRE ~OBITIHENEE T, KL TIEF YT ELTREET /3574
N k% A2, 1) miR-29¢ FBULE BSADHERIZLEVMK L, ZORER), Mcl-1 %8Bl EAL
72, pre-miR-29¢ H A TH Mcl-1 DFBLUIK T L7z, 2) API2-MALTL G BREHSTEE MALT Ui
fEC miR-142 & miR-155 MOIEHMNFEIIZ LHUIEAO TP53INPL FEEUIMfISH 7z, miR-142,
MiR-155 DiEFEIFE B A TPSIINPL FHL DMl Z /L MALT UL /SR AED — K &7 5 T EARIBS I
720 3) MIRNA 7' 2E—4%—7 L A% H\ 7= ChIP on chip kXD, &Y= T v 7 &Rzt > 22 D
miRNAs Z[FE L., ZOF DA mIRNA, miR-9 X HLILE S AE THEIZIK F L=, 4) miR-375
HACEY, BAHINE MKN74 02 2755 (CDDP)X° 5-fluorouracil (5-FU) 254Dz MEAA
B CHESRES Tz, CD44vO FE BN AEHIIECIE, miR-375 A/ &¥ 52 L C CDDP, 5-FU it %58
LTz, BRI ERIE, miR-221/222 DR BIA FH-&H  HERTHS p27"P ZJ8b &+, proteasome 7y
fift %% Lic CDX2 S fiRaARMET &5 2 Hiviz, Anti-miR-221/222 (Z X0 RERA AL OE33
T, CDX2 #&® EH LIRSSz, LLEDXHIZ, mIRNA (X, A OERIZEE 53
250 FHEFICBIEL | 20BN RY | EGAIEI CE D FREM S RIB S NI,

WFZE e R OMESE (323C) : The microRNAs (miRNAs) regulate both tumor development and
progression by acting on tumor promoter or suppressor genes. Here, a delivery mechanism to introduce
miRNA into the cytoplasm by using apatite nanoparticle is applied. 1) An miRNA microarray analysis
revealed that miR-29c expression was significantly downregulated in gastric cancer tissues.
Downregulation of miR-29c expression was more prominent in advanced gastric cancers. The
expression of the oncogene Mcl-1, a target of miR-29c, was then significantly increased in gastric cancer
tissues. An increase in miR-29c levels by pre-miR-29c¢ loading suppressed Mcl-1 expression and induced
apoptosis in gastric cancer cells. 2) The expression of miR-142-5p and miR-155 was significantly
increased in AP12-MALT1-positive MALT lymphomas, which are resistant to H. pylori eradication. The
expression of the proapoptotic TP53INP1, a target of miR-142 and miR-155, was significantly attenuated
in AP12-MALT1-positive MALT lymphoma. 3) To identify epigenetically regulated miRNAs, we used
ChlP-on-chip assay to develop a novel miRNA promoter microarray and assayed for miRNAs regulated
by histone modification. Among these miRNAs, miR-9, a known tumor suppressor, is downregulated in
gastric cancer. 4) By introducing miR-375 to MKN74 cells, chemosensitivity to cisplatin (CDDP) or
5-fluorouracil (5-FU) was significantly enhanced. CD44v9-expressing stem cells was resistant to CDDP
or 5-FU through the reduction of miR-375. 5) Bile acid enhanced the expression of miR-221/222,
reduced p27Kipl, and then degraded CDX2. Anti-miR-221/222 loading in esophageal adenocarcinoma
cells enhanced CDX2 protein levels and inhibited cell proliferation. Taken together, these findings
suggest that miRNAs can influence molecular processes involved in the progression of gastric or lower
esophageal cancer, and the efficient control of miRNA expression may be a novel therapeutic
anti-cancer approach.
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1. WFZEBR AR 4R D
INFTOEZLDOHETIIEAEZI—RTH
B ORNERSITEREDR, ZNHDEE
FIXENT VLD DT D 2-3%% D DHIZTE R
W, FRVOEBIIE R EZI—R LW AR o5&
EZHITW T, L, ITEDOHFIED DS, 2oL
7edEa—REKICH ~ 1272 RNAmMIRNA)Z X
U ET AN BICE DA EE/LEBE T )0
BENTWAZENRHBNT > TETZ, miRNA
1%, 21-25 Hi 3D small RNA T, Bz F3¥EH%

PHIANCHIBIL , RSB ARE DT,

KB T a7y AN EEESHE BiE T REBETH
45, &<I2, miIRNA OB 70774 /01%,
MO mRNA J0E Sl 5 A= 2 5 k-
%(Nature 435:834, 2005),

— . TEV =Rk T 7 ALE, MRS D
bzt TICB B RBEOEEL-HT7a
~F U REE DAL T, DNA AF LALPE AR
BN T oD, ZoLizra~F o OREEE
I E AW T, 2NN =2 T v 7 B ke
TR TERNZ B 725 50T, DNA AF/LALRRE 3
REANAET BT AL EE S L E K SIC 0N
AALDIRREIZ S D MR 210 R BE I R 32 & A8
A[RE CTHDHEZ 2 HID, WFE 3 HE D7 iRIE
miRNA O7'mE—4—ERIZ CpG ElsI|DE
&7 DNA FEIRMFIET 256, T8V =T+
V7RI EY miR-127 FEBNEELEIL, R
HIDAEAL T BCL6 F& LAl HH% 4 b7
23 AT A5 L7z (Cancer Cell 9: 435, 2006;
Cell Cycle 19: 2220, 2006),

ST, miRNA ZIR¥FISHA T 512X, Ml

~OBATHEREE 2%, BFFE3HE ORI,

pH &M T DIREET /A AN PRI
[kt WAV A RN Byt s il B AR
A FOHIIEIZ DNA, siRNA S5y 153K
Wa BN HZ LN LTz, ZDF RS- 13
BlZEmBlRitEAE "9 — 7, =R —LANOEE
PRSI MR [l ARy
Zh R N o THERE T ~DRL S i HH & R e S
BHEV A AL, ZOWFE TO R KRR

FELEIIBEED 100 5L EI2iZE 3%, miRNA,

anti-miRNA oligonucleotide Z, ZD7 /3% A
FRLFIHER T D2 LT BRI E 3 A

R ZE AT HZEN AR D, 7236, B,

EETEALE NS CEENICT T —F 75

ZENTE ORI, NS T stz ks
miRNA 1B FZHMEL B,

ST, BOAICEITS miRNA, anti-miRNA
DR AR T D201, e FE BNAZH
LB ET LV TCORMNELETHD,
NOG ~7 A (NOD/Shi-scid, IL-2RYKO ~7
Z) i, TR O R PES )Y 2000 A-IRSLL
7= T, B, NK fila 2R3 R L= EEE A E A4
~ AT, B OZ BT, fEkO R
BT AZEEICEELTEBY ., fFRMICE
AR BFEEHNAMEEBEL, 7—F—A—
RIBIEDORBRET N A REE S 2 DD, ARIFZETIL,
miRNA D5y 7-Ji B R 0 LA B2 NOG
~ T ABHE LT E RS AUBRE BEAT SR &5,

2. WF5ED B Y

BRASLEENATH miRNA EH 7077
AIVSROEE RIS AU IBAR T D F BLIA FBE P B IR %
RSN TE TV D, SRR T A 29
HMALERNTIX, 2D XH7 % Tt D 4y +
TRIED R T, miRNA 2R & L7165 )5 )
SN TWDN, A% miRNA X anti-miRNA
BN RS AR AE F S AR EL T Y
FEBED -T2, ARMFFETIE, miRNA OF 23,
BEBNATORR T a7 AL L.
miRNA. anti-miRNA Z4AEWE THLHHT /S
HAANDF IR ITHEE L R BTV
— L DTERRIS AR T D,

3. WFIED ik
(1) B OREMRE S O R84 - e 2 B 7=
miRNA DO¥EHR

H OISR Z (B IRE, §23A . § MALT
VR IE) DB IO/ 74— LR 3y
T bR, R A HRR RS ONTIE B KL AR
BRI (B MEFR AR 2 R A i PR B 7K
78 No. 18-96-2; N0.19-68-4) . ¥ 212 RNA O
BB~ AT LA BIOEEN
PT-PCR (2L~ TR HRAT LT, B B2 F
D HHT- mIRNA ([ZOWTE, il 2
BRI IE HE DM BAZMRITL | & DIEESR 11T
DN THIRFILT,

(2) miRNA 705 —4—T7T1LAIZIDTE V>
FT A7 AL THIE S 2D miRNA D[R E




BEHY T —GET DT —HF R — A
(http://microrna.sanger.ac.uk) DFHN
miRNA O7' 2t —#—fkz8EL, ZIH0
BoSIZ45# L7 DNA ~A27a7 LA %M B 2B
FLT=, HHRAMBERE AGS Z DNA AT /LALRE
EH 5-Aza-CdR LE AR WLT B F /AL FHE S
4-Phenylbutyric acid (PBA)IZ TALELL . 7k
FIALEAR H3 LR, AF/L{EeARN H3 Y
DA iR E W e~ T 5 I (ChIP)
e~ Ara T VAN ARG oE 72 ChIP on
chip fERHTEAT o7, ZHUSED, TV =T 1
7B THIEE I TS H S ABSE miRNA %
RIELT,

(3) REET 3% A+ F /%X UTI2L5 miRNA
DOHEIENE A

pre-miRs DM EAITERL | AF5E5r
DOIRMDHBAFE LT AR 2 56D T 72
KRN E A~ DS DI W REET /X Z AR
T % UT (L fRvE, ZREmEET 2R 7)) %
v, BRATRBUR TOBEICHE STV
miR-375, miR-152 % AGS 2/ b E 73 A
Rk MKN74 (A LTz, AR T, DA
MEEESRS miRNA HAKDEWZ LS8 AN S
L7,

(4) miR-375 OFMBAPNE AL, 23 A ERHEAE

H 23R CRBUK T 3% miR-375 1L, B
D3 /UMIE MKN74 (28 AT 5L, EHAZEN)TH
% PDK1 OFFRZIHIL . PIBK-Akt #A2HHIL
ARSI AN A2 e A SN TRY, A
ANHNCBE 595 EE 205, RIFFE TR,
miR-375 Z MKN74 [ZE AL, AT FF
(CDDP), 5-fluorouracil(5-FU) % 5- F T O i
FEEME, 7R AFH MR LT,

HBAIZEB T, DAL (cancer stem
cel)DFEHI~—N—Ths CD44 1L, ITF, £
® splicing variant Td% CD44 variant 9
(CD44v9) DIRFFIRFIME~ DB E N E H IS4 T
W5, CD44v9 FEBLC, MR E o> AT
ERDZEAL, AN ~DT AT DORDIA
AL, e glutathione 23 EH-L, 1%
ML B FE(ROS)HEHIME I C S/ N DI LAV
HE TV D(Cancer Cell 19(3):387, 2011), A<
WFZEClx, CD44 FEMEE BN AMIEEIZZO
CD44v9 58| FE B S 7- /% Ay, CDDP 8
VN 5-FU 5 T CoflabEE s, miR-375 %8
Bls st 2 S L7z,

(5) EIERRDS /KN D miR-221/222 FEHL
A3E b R RR HET-1A 12 CDX2 383,
ARy K —E A fE(HET1A+Cdx2)& mock X727
Z—H A F(HET1A+LacZ) & ERL . =2 —/1
FElg R T, AIARHEGEAE, CDX2 EHEDOZE
b, K TO* CDX2 53 Rz Ami| -2 p27Kiet | &2 D
FER)D miR-221/222 DI AELLER LT, £,
B RR AMIE OE33 8\ Mt NOG vV AD

BB MRS T, T oA N R U T
Z N, Anti-miR-221/222 O AGhRAMEL
77

4. AFFERk R
(1) ® miR-29¢ FEHBUK T & H DA
miRNA 71 A12L5% miRNA FEHOMEREAR
FENTIZED, miR-29¢ FEEDNIEND AT HERE
DA CTHEBIZERTLTW ., I,
miR-29¢ FEERN . BIDNAIRZE T D H IRE) S
HHEPNANEEITT WA TR TL, &I
HEITENA TR E PALVLBEE IR T3
HZEEHETRLUTZ, &5I2 miR-29¢ DIEH &L
D—>THD Mcl-1 DIBENEITENATLE
HLTEY, miR-29c DFEBUL T Mcl-1 &iF&
MALL CHB DN AICEE 2R EH 2Rl T0D
ZEMEBZ BT, Eo, pre-miR-29¢ DA
HONCH Mdcl-1 MK T L, BAMIIC
BT miR-29¢ OIEMALDS Mcl-1 ZEBLHNH] %
LU CTT RNV AEHETH L a R LT,

(1)@ MALT Vo SJEIC31F5 miR-142-5p.
miR-155 DTV LBRBE TR~ D Ui

H MALT V> /N D) 70% DIEFI T H. pylori
MRETEHRIC LD E MALT VoS ED B iR A28
DI TREF T API2-MALT1 A7 8+ 0
FET D EBRFE R IMEV, H MALT Vo<l
T miRNA KRS o7 AV BRI T 5L,
API2-MALT1 FAZ8A5 TG IEOBRE R HE
PiMEE MALT V78 ClE, miR-142, miR-155
DFBANEIAIC EH LTV, £72. BRETBE
THEA SR (complete remission: CR) Z7RL
77—l BRERIFEESUE (no
change: NC) T& - 7= #f Tlx . miR-142 .
miR-155 DFEBNA BIZ EH- LTz, S6IZ,
Zh5 miRNA OFE)CTHh2 TP53INP1 D5
M AR T2, miR-142 1X78E M 5 M0 i 45 2 )
miRNA T, miR-155 IZMEEHF A miRNA T
H5D, miR-142 . miR-155 OI\BFIFEILA A A
il & fx . TP53INP1 EB oM=L T
API2-MALT1 51EH MALT Vo SfER 0D —
K72 o CWNAZENRIBE T,

(2) ChIP on chip fEATICEA =Y =R T 47
AL THIEIS D miRNA O FE

~A7/1 RNA 7at—X—TL A&\
ChIP on chip fEMTIEZM EIZBAZE LT, ChIP
on chip f#HTIZ T, 72T ML AR H3 K UNA
FIALE AN H3 VY 4 OF BRI k-
FuaqBD, 130 CpG TATUREHRLTND 22
D<A RNA ZFRELT,

AIFHTIZIVRESNIZZE Y =R T 7 AR
(L THIBIENDS mIRNA ERO T, B8 MHEA
AR AN TR AP miRNA &L THERES
HZEDMESN TS miR-9 I[ZHEH L, B
AR E FHWTZ RS Tl miR-9 BB FENR A
BB RS L E S AR T EICIE FL




TV, SHIZBE R AMIakZ, DNA AF /1t
PR 34K 5-Aza-CdR K& Ne AR LT & T /AL
3% 4-Phenylbutyric acid (PBA) CALIE$5Z
&T. miR-9 DEWIRFEH LA ARDI,

(B) IREET /XFZA LT /Ri 11285 miRNA O#fl
Ja N E A

pre-miR-375 3 AT, AGS TP miR-375 F& 81,
1L 4x105 512 EH-L7=, — 77, miRNA & A
vector &= H W - R HIRBLR Tk, miR-375 388
1< AGS T 2000 f%. MKN74 T 8 %, miR-152
DFHLIL, AGS, MKN74 32 7,000 {2 | 5-
L=, DFED DAL ESR miRNA @
EWCEANRENER DTN DT,

(4) miR-375 OFMBAPNE AL, 23 A ERHEAE

miR-375 B AN H BN MKN74 Tid,
CDDP O ICs0 2 control @ 60% I/ L, TR
M=y ZAnMEES LTz, UL, siPDK1 AT
IX CDDP B M3 (b9, RAaoiEmE s
THEEZLNTZ, DFED, miR-375 1%, BB A
W72 ©7e<, CDDP OHINAAEALERL
720 IBIT, 5-FU Ik D M . miR-375 3
AFIM Tl control LELERLUA EICHIFAS L,
B RAMEFEIEICBITD miR-375 OF FAMER
RSN,

CD44v9 58| R Bl AL ClX, CDDP, 5-FU
M2 &L 72, ZDFE, CDDP, 5-FU #5-%
ICFFEEND miR-375 ZEHld 5L, CD44v9
B CIIFERNMETLTEY, 2ot
TSR FFIC B 5 52 &R ENT-, D ED,
miR-375 AT, NAEHIIES & O - 1R R HPT
PEE DA DL FEIFRIEO RS2 BT, #iiz/s
TRIA T L a 272095 AIREME RN B 2 BT,

(5) BIENRAFITOD miR-221/222 OFEEt

a— Lg% CHET1A+LacZ CHIIIEFE X
S 7273, HETIA+Cdx2 TlHEES .,
HET1A+Cdx2 91C, CDX2 &ia—/Ligojk
FEARTEMEI IR . miR-221/222 D3EFIT F5H-.
p27Kiet & B AR T L 7, JEVE ER X
miR-221/222 DR Bl% FH I EHTHD
p27Kirt ZJf/ 0 I | proteasome 73 fEREI L
72 CDX2 yffaARtEd 5L B 26N, £-. &
WO S A M

OE33 8\ /% NOG [==]
~ U ADE BT i ; 2
BREL S T o,

T RAA T %Y "

7 A B v = @

miR-221/222 % fe b
BRECEH CDX2 Ik l "'j_",’;'
D EFEEHITHINE e mmocre— l
PEFEDS I ST, 3 S0 dordaion
5 52 B CHM R

BAMEI SN mammssmssisicsg 5

-, O Fv .

miR-221/222 D#%&|

miR-221/222 1%, BB RN A DF =725y THEH)
1272095 8L%E 2 607,

E5

miRNA [T EE 21-25 AR THA-DIT
FEEICZEENE L. mRNA XLVH miRNA O
FRHT 0T 7 A VNGB B DR E S [ kg
5, FD= WA H MALT Vo Vi, £
DADZECHROR &, H#ITE DA DENE
FEROHARS - T4 % miRNA FEHL TV AEHkA
ERHIFEIN TV,

AR T, BRI ZIZBITS miRNA
LT a7 7 AV DSKRRET R CTR R I )T
JePEE A EICTHEBIL ., W T RIS A %
THHZENREINTZ, BMNRAIZEITD miR-29c.
B MALT Vo SIEI281T5 miR-142. miR-155
DRI DI 5y~ — I —CIR IR L2 D
ZENHIEEEND, EHIZ mIRNA @ ChIP on
Chip LW/ HiEIZE- T, =8V T 1
RSP CHIFIS TS miRNA 2EESH
723, FOH T, BAH miRNA, miR-9 135
NAUTERENMETLTEBY, =TT 4v7
TR CIEMEAL T 2280, BARAA DK - 15K
D=7 AE R 725 A REME A RIB S LT,

EFEE _EENOAL Yy MEE O EE T,
B LE 2 GNDHIEHFRIL, B LD NF-«B %
I b, CDX2 ARSI EHIENH
HENTWD, A, B (= — LER) 2N
CDX2 Doy el Ct 5322 L& REBAL , N
Ly MEENOEE RS AR A BRICHEET
bHT AR, miR-221/222 1% p278et DFHFR
2L . BB O AT 9 “oncomiR” T D
73, CDX2 D% A5 fif% miR-221/222 HMEERY
WCERTAZELREIL, Sy gD A DM
L DFEFECIREAE )y - L L COH AN
HFEIns,

ZOIHIZ, miRNA X, NTEMED siRNA &1
W2 MATBRIRIEDFT -7 EZR L CRE R TE
HAHED TV, T RT 17 I5E TR,
HERIZHEAET D miRNA FEEREZHIETH2E8
TRE T, TER DI KME siRNA 728 % Fv V=i
fGFIBEIVL LMD N TR ERICENDEE
Ay VR

AW DR RDNEAT O FRIE TR D
BN WETT E B ANKT T 7272 G i
AT DR INDZEN TS D,
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