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FEREHLN VRIS I ATRE 72 L 23 AU DYETH, 1R, #5878 & O BEMERHE 2 453 2 miRNA Z [Fl7E L.
GRS U CORREMEZ BT D7 DI TOMEZHEE L7z, 1) niRNA T4 75 U —H&hE
A7 ) == 7 EZfML L, 22 AW TR O ABRE niRNA ZFE L7z, S5, 2) Zhb
MNABEE miRNA 2B U C 7n vitro/in vivo A X 7 A2 Elin U CTHREZ AL N LT, 3) 4
J AT —H OFERVEMNTCTIE, DAFER Yy NU—27 LT 512 TRIOTD DA I 7 A HE
BTy — L & BiJE L miRNA AR AR 2458 L7, 4) miRNA BZERSEIC)S FH PT6E e DDS Hifl D B %
1To7z, DEICX»THELNET—Z % b &1 miRNA SIS ABZIRSR 2 AL L ~L~DRE S 5
72 O DRFFE % Fi L 7=, $FIZ. miRNA £%E2 D DDS & L C LNP oA A ik E oM 2K fEe b
AFBARE D~ 7 2 2 T RAEIESS (Cell line-Derived Xenograft, CDX) % FHUN7=78 AT miRNA %
HEBIZXY invivo COX PSSR ZMEET 5 2 L2 L0, BERRHIA A ST 72 DDS <&
WOBEZ & RIS B2 7= proof—of—concept (POC) DS %2 HI5 L 7-,

BRBIZIE, = U R in vivo BPUEIZ X0 AMERT RS AUABIGRK HOC313 DHIER B U v/ Him
HRPEHRE HOC313-LM Z A5 S7 L. & 512, HOC313-LM 239 % exosome (2 & S#U7- exosomal
miRNA & U C miR-342-3p & mik-1246 % [R€ L7z, miR-1246 1% DENND2D A A% &35 Z & CHFER
W bR as AR OB Eh I K ONRIMICER S BIG-9 5 ArRe ks R v, RPER A LR A 02 s
A F~—N—L LTOREEMENRENT-, (Sakha S et al. Scientific Report 2016),

F 7o, BElED AR Pancl Z VT LBZRIEEERHR (BMT)  mI# b AT L ZAEEE L, 1090 fR%H
D miRNA TA 7TV —R 7 J—= 275 EMT #fIME miRNA & U C miR-MCGL & miR-MCG2 % R E
L7z, miR-MCGI VL., EMT fREMEIL & LT BTV D HMGA2 R EE R~ — A —® vimentin % [E
PR & L, ZORBUZLI D MET OFENMHERINTZ, —F . mik-MCG2 1%, ENMT FFERE ORE L&
MBS TCF- B O BRI T 5 SMAD2, 4 ZEBAEANIC LT MET 28T 5 Z &R
M L7z, &6, 2D 2 50 miRNA Z IS AR EAIZ LD . 7 Ay ¥ B v OEEH]
PR DB METR STz, T LTV Z ENTEDR MEEIRIROH 1 BPFERITH Y . £ OPFREIED
BRI AR L U C miR-MCGI & miR-MCG2 \Z iR T & D A[REMEN & 5,

I BT, BRA7eHREMIA 7 ) —= 0 JIEEREEL, ZRE AW niRNA 9477V —R 7 U —=
YN R DD ABEE miRNA BRER A D 7 1T (b A b L A Hl4#IE {51 KEAPT £/ miRNA <> BET
T77IV— VR T 4 v I U —H =431 Th 5 BR B ZAE L 32 miRNA 72 & & [FE L
77

R FERR BN D B D miR-634 (PCT/JP2014/053594 HIFER) DOEEHI ARG %2 HIZIEE
JRiA-(LNP) (= —HA RS ) oA A kIR (ILTS 5 A RL oy 7 Z4h) 72 8L DA DEIT X
v . miRNA BZEEHLS AU SIS O DDS fcilifb &2 M Lz, ~ 7 AR JE(LSER N AT T VA L35
DT,
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MicroRNAs (miRNA) are endogenous small noncoding RNAs that can negatively regulate gene expression
by interfering with the translation or stability of target transcripts. The expression of miRNAs is deregulated in
cancer, and experimental data indicate that cancer phenotypes can be modified by targeting miRNA expression.
We recently identified several tumor-suppressive miRNAs (TS-miR) which were silenced through CpG-island
hyper-methylation near or around their putative promoter regions in various types of cancer, suggesting the
potential of miRNA replacement therapy for cancers using double-stranded RNA mimicking TS-miRNAs.
Circulating miRNAs and exosomal miRNAs have also been proposed as being useful for diagnostics as
biomarkers for different types of cancer. In our project, we have extensively explored cancer-related miRs,
especially TS-miRs, which are closely associated with malignant phenotypes, such as rapid growth,
invasion/metastasis, epithelial-mesenchymal transition (EMT) and drug resistance, using cell-based reporter
systems with various types of cancer cell lines.

Exosomes, which are packed with RNA and proteins and are released in all biological fluids, and now emerg
as an important mediator of intercellular communication. However, we identified two oncogenic miRNAs, miR-
342-3p and miR-1246, that were highly expressed in exosomes released from a highly metastatic human oral
cancer cell line, HOC313-LM which we established. These miRNAs were transferred to poorly metastatic cells
by exosomes, which resulted in increased cell motility and invasive ability. Moreover, miR-1246 increased cell
motility by directly targeting DENN/MADD Domain Containing 2D (DENND2D). Taken together, our findings
support the metastatic role of exosomes and exosomal miRNAs, which highlights their potential for applications
in mMiRNA-based therapeutics.

We next established a cell-based reporter system for identifying EMT-suppressive miRNAs in the pancreatic
cancer cell line Pancl, we performed a function-based screening assay by combining this reporter system and a
miRNA library composed of 1,090 miRNAs. As a result, we identified miR-MCG1 (lab. name) and miR-
MCG2 (lab. name) as EMT-suppressive miRNAs. Overexpression of miR-MCG1 and miR-MCG?2 increased the
expression of E-cadherin through the suppression of EMT-related gene expression and that drug sensitivity
increased with a combination of each of these miRNAs and gemcitabine. Moreover, miR-MCG1 was
associated with worse overall survival in patients with pancreatic cancer and was identified as an independently
selected predictor of mortality. Our findings suggest that miR-MCG1 and miR-MCG2 might be novel
chemotherapeutic targets and serve as biomarkers in pancreatic cancer.

Moreover, using function-based screening with 1090 human miRNAs in Panclcell line, miR-MCG3 (lab.
name) has been identified a novel TS-miR. Transfection of miR-MCG3 markedly reduced in vitro proliferation
of triple-negative breast cancer cell line, MDA-MB-231 and other cell lines. Interestingly, miR-MCG3 directly
targets BRD3 and BRD4, leading to remarkable down-regulation of MYC, phosphorylated STAT3 and
phosphorylated AKT1. These results suggest that miR-MCG3 may be a promising candidate for the
development of a miRNA-based cancer therapeutics.



IIL. FRRDINER~DIFER

(1) 256 - HEREFIZB T D —% (EWNES Off, EESE 1 11F)

10.

11.

Nagata H, Kozaki K, Muramatsu T, Hiramoto H, Tanimoto K, Fujiwara N, Imoto S, Ichikawa D,
Otsuji E, Miyano S, Kawano T, Inazawa J: Genome-wide screening of DNA methylation associated
with lymph node metastasis in esophageal squamous cell carcinoma. Oncotarget (in press)

Okuda M, Inoue J, Fujiwara N, Kawano T, Inazawa J*: Subcloning and characterization of highly
metastatic cells derived from human esophageal squamous cell carcinoma KYSE150 cells by in vivo
selection. Oncotarget (in press)

Takahashi H, Inoue J*, Sakaguchi K, Takagi M, Mizutani S, Inazawa J*. Autophagy is required for
cell survival under L-asparaginase—induced metabolic stress in acute lymphoblastic leukemia cells.
Oncogene (in press), *corresponding authors

Sakha S, Muramatsu T, Ueda K, Inazawa J*: Exosomal microRNA miR-1246 induces cell motility
and invasion through the regulation of DENND2D in oral squamous cell carcinoma. Sci Rep.
6:38750. 2016

Oikawa Y, Morita KI, Kayamori K, Tanimoto K, Sakamoto K, Katoh H, Ishikawa S, Inazawa J,
Harada H: Receptor tyrosine kinase amplification is predictive of distant metastasis in patients with
oral squamous cell carcinoma. Cancer Sci. 108:256-266. 2016

Shiraishi K, Okada Y, Takahashi A, Kamatani Y, Momozawa Y, Ashikawa K, Kunitoh H,
Matsumoto S, Takano A, Shimizu K, Goto A, Tsuta K, Watanabe S, Ohe Y, Watanabe Y, Goto Y,
Nokihara H, Furuta K, Yoshida A, Goto K, Hishida T, Tsuboi M, Tsuchihara K, Miyagi Y,
Nakayama H, Yokose T, Tanaka K, Nagashima T, Ohtaki Y, Maeda D, Imai K, Minamiya Y,
Sakamoto H, Saito A, Shimada Y, Sunami K, Saito M, Inazawa J, Nakamura Y, Yoshida T, Yokota
J, Matsuda F, Matsuo K, Daigo Y, Kubo M, Kohno T: Association of variations in HLA class Il and
other loci with susceptibility to EGFR-mutated lung adenocarcinoma. Nat Commun. 7:12451. 2016
Nuylan M, Kawano T, Inazawa J*, Inoue J*: Down-regulation of LAPTMS5 in human cancer cells.

Oncotarget 2016 (in press)

Muramatsu T, KozakiK-I, Imoto S, Ymaguchi R, Tsuda T, Kawano T, Fujiwara N, Morishita M,
Miyano S, Inazawa J*: The hypusine cascade promotes cancer progression and metastasis through
the regulation of RhoA in squamous cell carcinoma. Oncogene (in press)

Okada Y, Muramatsu T, Suita N, Kanai M, Kawakami E, lotchkova V, Soranzo N, Inazawa J,
Tanaka T: Significant impact of miRNA-target gene networks on genetics of human complex traits.
Sci Rep. 6:22223. 2016

Morishita M, Muramatsu T, Suto Y, Hirai M, Konishi T, Hayashi S, Shigemizu D, Tsunoda T,
Moriyama K, Inazawa J*. Chromothripsis-like chromosomal rearrangements induced by ionizing
radiation using proton microbeam irradiation system. Oncotarget 7:10182-92. 2016

Sudo G, Kagawa T, Kokubu Y, Inazawa J, Taga T: Increase in GFAP-positive astrocytes in histone
demethylase GASC1/KDM4C/IMJD2C hypomorphic mutant mice. Genes Cells. 21:218-25 2016


http://www.ncbi.nlm.nih.gov/pubmed/26805559
http://www.ncbi.nlm.nih.gov/pubmed/26805559

(2) %2« YURVULEIRBIT L A8 - RAY —FR

10.

11.

12.

13.

14.

Inazawa J: Autophagy, p62-NRF2-Keapl-ARE Pathway and Micro RNAs in Overian Cancer. The 4th
Annual Meeting of the International Ovarian Cancer Consortium on Tumor Microenviroment and
Drug Discovery. Seoul, Korea. 23-25/February/2017. HEA, [E4+

Inazawa J: Autophagy,Nutrition and Cancer. Wellness Symposium with NAPA2016. Seoul National
University, Korea. 3-5/Nov/2016. 188, [E4}

FEEREIR . S AN~ A 7 & RNA OERIR &M < I~ DIH]. 5 75 [0 A AR s AP
e, U7 0 kL. #Z)L 2016 4510 H 6 H. DEE, BN

R, /MEFE—, TRIEEEIR: AAMRIZIIT D~ A 27 17 RNA & WNT fRE o H]. 55 75
[F] A AR DS VPR . N7 o i, )1 2016 4210 H 6 H. HEA, [EN
H B MEAEGFEY AT AEREE LB ATRRERRS - 58 14 [8] Tokushima Young
Investigators Conference. {H/ERFIRFEIIHME 11 B AHEA T ¢ LR —/L {85, 2016
F9H 15 H, AE, EA

TEEEREIG: GHSEND « BEN AFEEEWE (Precision Medicine) LATERA~DOHFE. BED
KSCZ 7 75 AR FiES. BAROKEF2ME. Hal. 20166F9H9A. K, EWN
LFAT, MRIRREID : AXNVANRAT ) 27ay =y . A7 ) —= JRIC L5 BN
PR TR B~ A 7 & RNA OFRER. Rk 28 4R A ARSI ZE B 76 HA% (AMED) Z53te (3F
B A EPRERMCAF R FZE) TRV R AT IT 2 03 AUl S A A A A L B
HDIFIE) fex7 a7 T A FRERBERIRFEN&D 4 U —14 B2 2 F—= 7. L. 2016 4F
11 H30H. EN, O

EEE S, SRR, WO, mARER., KRER, THEGEIR: Essential role of
oxaloacetate and autophagy in L-asparaginase—treated leukemia cells. &f 78 [A]H A
MR FE S, 4RI 2016 4510 A 13 A. [EN, N¥E

NN Z 2R, FARESE, AT —. FRIEGEIR :MicroRNA Z 4 L7- BET family & mTOR #&ESRH
TN & 2D ARG, X7 ¢ . FRZR)IL 2016 4F 10 A 8 H. [EWN, A8
WARF — MR, IR, R E, MEEED: M= ADLR—F = ZT AL
miRNA & o 7' F U —%& F T EMT #ifl miRNA OFEFR. 55 75 B B AR B 2R S, Sy
7 ¢ ok, ARZS)IL 2016 4F 10 H 8 H. EWN. HEE

JE M, FREEEIR: b MEICB T 24— 7 7 U—REORE. 5 75 [l H A F RN
& U7 0 iR &)L 2016 4510 H 7T H. [EN, O

WA R, ACRERER, MREEREIS: IR BRI ISR 5 7 X FRELK
PE. 55 75 Bl A AR A REITR S, N T g i, AL 2016 4R 10 A 7T R. EANL A
Gl

BERFSE, b BA, TR e, RREEREIS: BiERE LR OEIZI1T D Lipocal in2 @
B5. 5 75 Bl A AR A BREMTRS. U7 ¢ affii. 41 20164510 A 6 H. [H
N, RAHX—

G, LA, ROATE BARER. KB, FEED: SVEY o B s
\ZH1F 5 L-asparaginase & G-RFO ATV ol b 4 — 7 7 U—O&E|. ZF 75 A H AR
FRTFIHRE. U7 ¢ ki M) 2016 4E 10 H 6 A. BN, AARX—

=>4



http://www.myschedule.jp/jsh2016/search/detail_program/id:264
http://www.myschedule.jp/jsh2016/search/detail_program/id:264

15. R, ZRH . FERRE. WOAREE, AR, fREEREIR. HHEEZ 0 DERAICBT
% cell-free DNA OFGIRIGH. 25 75 [ B AR 2 FITR S, /XU 7 ¢ oz, &)1,
2016 410 H 6 H. EWN, RAZ—

(3) MERE DR - Hdfraafiths) (2420 2
1. FRERES : [N ADMIHAI A 2/NS 72531 ~A 7 & RNA| BURERMER R HEE R R
JERTHS 15 BRI ERABGRE, O By 7 &—b  FURER R ER R EHFIERT. Tk 28 i
6 H17H
(4) FritHiE

- rlE 2017-036122
+ PCT/JP2016/87989



