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The identification of novel microRNAs regulating cancer stem cell properties and
the clinical application to therapeutic strategy in gastrointestinal cancer
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i i ~_Increasing evidence has shown that tumor heterogeneity is a result of the
hierarchical organization of cancer stem cells (CSCs), which are strongly associated with tumor

relapse and metastasis. Our recent studies have revealed that particular microRNAs are deeply
implicated in CSC properties in various types of gastrointestinal cancer. Moreover, we demonstrated

that tumor-associated-macrophages and cancer-associated-fibroblasts in tumor microenvironment affect
the expression of these microRNAs and promote cancer progression.

microRNA



Non-coding RNA

microRNA
microRNA

I, miRNA PCR Array
CDh44,

Bmi-1 microRNA

11, Harvard

E2 microRNA

I,

(PLR123)

v,

Cancer associated fibroblasts CAFs

I, microRNA CD44
miR-328 Bmil
miR-30e*
microRNA
Cbh44 Bmi-1

59 Down-regulated miRNAS 41 miRNAs
targeting for CD44 3’UTR

in CD44 high expression cells

3 miRNAs
(miR-328, miR-373 and miR-520¢)

* miR-373

b3
miR-520¢

1: miRNA PCR Array
microRNA

CD44

11, miR-21
E2
miR-21

A 10 B 1.0
£ 08 208
2 2
g 0.6 g 0.6
B MIR21 expression L= MIR21 expression
504 Lo 5 04 -
g |- £ -2
@ 02 @ 0.2
- Q3 Log-rank test - Q3 Log-rank test
00l=04 for trend: P = 0.0008 00l=04 for trend: P =0.001
0 2 4 6 8 10 0 2 4 6 8 10
Colorectal cancer-specific Overall mortality (years)
mortality (years)
Number at risk
MIR21 Year
expression | 0 | 2 | 4 | 6 | 8 | 10
Q1 192159146 | 131|120 | 96
Q2 190169157 | 134|119 | 93
Q3 192166 144[121[102] 82
Q4 191144 [121[104] 85 | 61
2 MIR21
I,
FBXW7 c-Myc
LGRS CD133 CD44 EpCAM CD166 ALDH CD24 CD26 CD29
Before .
e A DA/ M0 ATA G D
Irinotecan . s
woret | /A AL AN AV a0

s L A LA AN A0 L A A A

LGRs* LGRS
Culture with

! ?% - innotecan for 3 days -_

LGRS LGR5*

Culture without
) irinotecan for 4 days
] Lo | ———————— @
3:

v, TGF-B
rhomboid fami ly member

signaling
RHBDF2

CAFs

Epigenetic events

Diffuse Type Gastric Cancer
IL-1o, IL-18, TNFa! & CAFSg Cancer cell invasion

RHBDF2 1

Inflammatory environment

Maturation TGFBRI

TGFp 1 downstream genes related with invasive phenotype
(SNAI1, MMP2, RHOB)

4. CAFs



15
Ishimoto T, Miyake K, Nandi T, Yashiro
M, Onishi N, Huang KK, Joyce LN,
Kalpana R, Tay ST, Suzuki Y, Cho BC,
Kuroda D, Arima K, lzumi D, Iwatsuki
M, Baba Y, Oki E, Watanabe M, Saya H,
Hirakawa K, Baba H, Tan P. Activation
of Transforming Growth Factor Beta 1
Signaling in Gastric
Cancer-associated Fibroblasts
Increases Their Motility, via
Expression of Rhomboid 5 Homolog 2,
and Ability to Induce Invasiveness of
Gastric Cancer Cells.
Gastroenterology 2017 Apr 5. pii:
S0016-5085(17)35398-2.
DOI: 10.1053/j.gastro.2017.03.046.
[Epub ahead of print]

Mima K, Nishihara R, Yang J, Dou R,
Masugi Y, Shi Y, da SilvaA, CaoY, Song
M, Nowak J, Gu M, Li W, Morikawa T,
Zhang X, Wu K, Baba H, Giovannucci EL,
Meyerhardt JA, Chan AT, Fuchs CS, Qian
ZR, Ogino S. MicroRNA MIR21 (miR-21)
and PTGS2 Expression in Colorectal

Cancer and Patient Survival. Clin

Cancer Res. 2016 Aug 1;22(15):3841-8.
DOI: 10.1158/1078-0432.CCR-15-2173.

Mima K, Nishihara R, Nowak JA, Kim SA,
Song M, Inamura K, Sukawa Y, Masuda A,
Yang J, Dou R, Nosho K, Baba H,
Giovannucci EL, Bowden M, Loda M,
Giannakis M, Bass AJ, Dranoff G,
Freeman GJ, Chan AT, Fuchs CS, Qian ZR,
Ogino S. MicroRNA MIR21 and T Cells in
Colorectal Cancer. Cancer Immunol Res.
2016 Jan;4(1):33-40.

DOI: 10.1158/2326-6066.CIR-15-0084.

Ishimoto T, Baba H, lzumi D, Sugihara
H, Kurashige J, lwatsuki M, Tan P.
Current perspectives towards the
identification of key players in
gastric cancer microRNA dysregulation.
Int J Cancer. 2016 15;138(6):1337-49.
DOI: 10.1002/1jc.29627.

Harada K, Baba Y, Ishimoto T, Shigaki
H, Kosumi K, Yoshida N, Watanabe M,
Baba H. The role of microRNA in

esophageal squamous cell carcinoma. J
Gastroenterol. 2016 51(6):520-30.
DOI: 10.1007/s00535-016-1161-9.

Tokunaga R, Imamura Y, Nakamura K,
Ishimoto T, Nakagawa S, Miyake K,
Nakaji Y, Tsuda Y, lwatsuki M, Baba Y,
Sakamoto Y, Miyamoto Y, Saeki H,
Yoshida N, Oki E, Watanabe M, Oda Y,
Bass AJ, Maehara Y, Baba H: Fibroblast
growth factor receptor 2 expression,
but not its genetic amplification, is
associated with tumor growth and worse
survival in esophagogastric junction
adenocarcinoma. Oncotarget
7(15):19748-61, 2016.

DOI: 10.18632/oncotarget.7782.

Sugihara H, Ishimoto T, Miyake K,
Izumi D, Baba Y, Yoshida N, Watanabe
M, Baba H. Noncoding RNA Expression
Aberration Is Associated with Cancer
Progression and Is a Potential
Biomarker in Esophageal Squamous Cell
Carcinoma. Int J Mol Sci. 2015 Nov
24;16(11):27824-34.

DOI: 10.3390/1jms161126060.

Hayashi H, Higashi T, Yokoyama N,
Kaida T, Sakamoto K, Fukushima Y,
Ishimoto T, Kuroki H, Nitta H,
Hashimoto D, Chikamoto A, Oki E, Beppu
T, Baba H: An imbalance in TAZ and YAP
expression in hepatocellular
carcinoma confers cancer stem
cell-like behaviors contributing to
disease progression. Cancer Res
75(22):4985-97, 2015

DOI: 10.1158/0008-5472_CAN-15-0291.

Higashi T, Hayashi H, Ishimoto T,
Takeyama H, Kaida T, Arima K, Taki K,
Sakamoto K, Kuroki H, Okabe H, Nitta
H, Hashimoto D, Chikamoto A, Beppu T,
Baba H: miR-9-3p plays a
tumour-suppressor role by targeting
TAZ (WWTR1) in hepatocellular
carcinoma cells. Br J Cancer
113(2):252-8, 2015

DOI: 10.1038/bjc.2015.170.



10.

11.

12.

13.

14.

Igarashi H, Kurihara H, Mitsuhashi K,
Ito M, Okuda H, Kanno S, Naito T,
Yoshii S, Takahashi H, Kusumi T,
Hasegawa T, Sukawa Y, Adachi Y, Okita
K, Hirata K, Imamura Y, Baba Y, Imai
K, Suzuki H, Yamamoto H, Nosho K,
Shinomura Y: Association of
microRNA-31-5p with clinical efficacy
of anti-EGFR therapy in patients with
metastatic colorectal cancer. Ann
Surg Oncol 22(8):2640-8, 2015

DOI: 10.1245/s10434-014-4264-7.

Sugihara H, Ishimoto T, Miyake K,
Izumi D, Baba Y, Yoshida N, Watanabe
M, Baba H: Noncoding RNA Expression
Aberration Is Associated with Cancer
Progression and Is a Potential
Biomarker in Esophageal Squamous Cell
Carcinoma. Int J Mol Sci
16(11):27824-34, 2015

DOI: 10.3390/1jms161126060.

Toyoshima K, Hayashi A, Kashiwagi M,
Hayashi N, lwatsuki M, Ishimoto T,
Baba Y, Baba H, Ohta Y: Analysis of
circulating tumor cells derived from
advanced gastric cancer. Int J Cancer
137(4):991-8, 2015

DOI: 10.1002/1jc.29455.

Ishimoto T, Sugihara H, Watanabe M,
Sawayama H, lwatsuki M, Baba Y, Okabe
H, Hidaka K, Yokoyama N, Miyake K,
Yoshikawa M, Nagano O, Komohara Y,
Takeya M, Saya H, Baba H:
Macrophage-derived reactive oxygen
species suppress miR-328 targeting
CD44 in cancer cells and promote redox
adaptation. Carcinogenesis
35(5):1003-11, 2014.

DOI: 10.1093/carcin/bgt402.

Ishimoto T, Izumi D, Watanabe M,
Yoshida N, Hidaka K, Miyake K,
Sugihara H, Sawayama H, Imamura Y,
Iwatsuki M, Iwagami S, Baba Y, Horlad
H, Komohara Y, Takeya M, Baba H:
Chronic inflammation with
Helicobacter pylori infection is
implicated in CD44 overexpression
through miR-328 suppression in the

15.

gastric mucosa. J Gastroenterol 2015
Jul; 50 (7):751-7.
DOI: 10.1007/s00535-014-1019-y.

Eto K, Iwatsuki M, Watanabe M,
Ishimoto T, Ida S, Imamura Y, lwagami
S, Baba Y, Sakamoto Y, Miyamoto Y,
Yoshida N, Baba H: The sensitivity of
gastric cancer to trastuzumab is
regulated by the miR-223/FBXW7
pathway. Int J Cancer 136(7):1537-45,
2015.

DOI: 10.1002/1jc.29168.

10

ArimaK Ishimoto T, Ohmuraya M, Miyake
K, Eto T, Okabe H, Kitano Y, Yamamura
K, Kaida T, Imai K, Hashimoto D,
Chikamoto A, BabaH “ Prostaglandin E2
accumulation enhances the expansion
of ALDH1-positive cells and
Kras-driven tumorigenesis in the
pancreas.”
AACR Annual Meeting 2017 2017 4

3 Walter E. Washington
Convention Center

Ishimoto T, Miyake K, Yashiro M, Eto
T, lzumi D, Arima K, Baba Y, Watanabe
M, Hirakawa K, Baba H “ RHBDF2 in
stromal fibroblasts mediates TGF-3
signaling and enhances gastric cancer
cell invasion via intercellular
crosstalk.”
AACR Annual Meeting 2017 2017 4
4 Walter E. Washington
Convention Center

Patrick Tan

89 2017 3 9

Ishimoto T, Miyake K, Nandi T, Yashiro
M, Huang K, Arima K, lzumi D, Baba Y,
Baba H, Tan P * Identification of the
novel molecules mediating gastric
cancer invasion based on genomic
analysis of cancer-associated
fibroblasts.”

ESMO-ASIA 2016 2016 12 17
Suntec Singapore Convention



10.

Exhibition Centre

Arima K, Ishimoto T, Ohmuraya M, Okabe
H, Kitano Y, Yamamura K, Kaida T,
Nakagawa S, Imai K, Hashimoto D,
Chikamoto A, Yamashita Y, Baba H

“ Verification of mechanism that CSC
markers are implicated in poor
prognosis for pancreatic ductal
adenocarcinoma.”

ESMO-ASIA 2016 2016 12 17
Suntec Singapore Convention
Exhibition Centre

Patrick Tan Cancer Associated
Fibroblasts (CAFs)

75 2016 10
7

75 2016 10

microRNA
26 2015
11 20

microRNA

115
2015 4 17

Kazuto Harada Yoshifumi Baba, Keisuke
Kosumi, Ryuma Tokunaga, Daisuke lzumi,
Mayuko Ouchi, Kennichi Nakamura, Yuki
Kiyozumi, Junji Kurashige, Yukiharu
Hiyoshi, Shiro lIwagami, Yuji
Miyamoato, Yasuo Sakamoto, Naoya
Yoshida, Masayuki Watanabe, Hideo
Baba.“ Suppressor microRNA-145 is
epigenetically regulated by promoter

o

@

®

*

hypermethylation in esophageal
squamous cell carcinoma”

AACR Annual Meeting 2015 2015
4 21  Philadelphia

0

o

BABA, Hideo

)
20240905

ISHIMOTO, Takatsugu
)

00594889
BABA, Yoshifumi
()
20599708
IWATSUKI, Masaaki
(@)
50452777
IMAMURA, Yu
70583045
WATANABE, Masayuki

80254639



