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Novel anticancer strategy targeting microRNAs that regulate two types of cell
death, necrosis and apoptosis
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We aimed to find and characterize the cell death regulatory microRNAs
(miRNAs) of necrosis and apoptosis as an anticancer target. (1) We identified a long noncoding RNA
(IncRNA) that interact with the cell death regulatory miRNAs of necrosis and apoptosis. (2) We found
that the expression patterns of noncoding RNA (i.e., miRNA and IncRNA) significantly differ in the
cell death model of necrosis and apoptosis (3) The knockdown of the cell death regulating IncRNA
using specific siRNA resulted in dramatic suppression of human cancer cell growth.

RNA RNA RNA
RNA



FUdR 5-fluoro-2’-deoxyuridine; floxyuridine

FM3A F28-7
F28-7-A
MRNA
lamin-B1 cytokeratin-19 ATF3 Satoetal.
Genomics 2008; Sato et al. J Proteome Res 2010; Sato et al. FEBS J 2014
SIRNA FUdR Lamin-B1
cytokeratin-19 ATF3 FUdR

Sato et al. Nucleosides Nucleotides
Nucleic Acids 2008; Sato et al. Genomics 2008; Sato et al. J Proteome Res 2010; Sato et al. FEBSJ 2014

mMRNA microRNA miRNA
miRNA
mMiRNA Sato et al. PLOSONE 2016 mMiRNA
miRNA mimic miRNA inhibitor
miRNA-351-5p
miRNA mimic
FUdR
Sato et al. PLOS ONE 2016 lamin-B1
cytokeratin-19 ATF3 miRNA-351-5p miRNA-351-5p
lamin-B1 Sato et al. PLOS ONE
2016 miRNA
in vitro
invivo miRNA
miRNA
mMiRNA
FUdR FM3A
F28-7 F28-7-A
MiRNA-351-5p mMiRNA-
743a-3p miRNA
lamin-B1 cytokeratin-19 ATF3 miRNA
MiRNA
miRNA
MiRNA-351-5p miRNA-743a-3p miRNA
miRNA mimic inhibitor HCT116
T98G U8TMG
mMiRNA MRNA mMiRNA
Psmir
MRNA mMiRNA
miRNA mMRNA
in vitro miRNA/mRNA
miRNA/MRNA
miRNA RNA long noncoding RNA

miRNA IncRNA



miRNA IncRNA

INcRNA T98G USBTMG
Us7MG
miRNA  miRNA-351-5p miRNA-743a-3p miRNA
miRNA miRNA  miRNA
mimic inhibitor
mMiRNA-351-5p miRNA-743a-3p miRNA miRNA
MiRNA-351-5p  lamin B1 mRNA lamin
B1 mRNA  miRNA-351-5p in vitro miRNA/mRNA

mMiRNA-351-5p  lamin B1 mRNA
Sato et al. Nucleosides Nucleotides Nucleic Acids, 2020
mMiRNA-351-5p  lamin B1 mRNA

miRNA-MmRNA
miRNA-351-5p miRNA inhibitor miRNA-351-5p
lamin B1 mRNA Sato et al. Nucleosides
Nucleotides Nucleic Acids, 2020
RNA miRNA IncRNA miRNA
MiRNA miRNA
Dicer
miRNA
IncRNA miRNA
IncRNA siRNA
IncRNA IncRNA
SiRNA
IncRNA

miRNA



13 13 0 6

Akira Sato, Yoko Ogino, Akira Shimotsuma, Akiko Hiramoto, Hye-Sook Kim, Yusuke Wataya. 39

Direct interaction analysis of microRNA-351-5p and nuclear scaffold lamin B1 mRNA by the cell- 2020

free in vitro mRNA/miRNA binding evaluation system.

Nucleosides, Nucleotides and Nucleic Acids 799-805
DOl

10.1080/15257770.2019.1702675.

Nozomi Tagai, Ayako Tanaka, Akira Sato, Fumiaki Uchiumi, Sei-ichi Tanuma. 43

Low levels of brain-derived neurotrophic factor trigger self-aggregated amyloid  -induced 2020

neuronal cell death in an Alzheimer’ s cell model.

Biological and Pharmaceutical Bulletin 1073-1080
DOl

Mana Inada, Akira Sato, Mika Shindo, Yohei Yamamoto, Yasuharu Akasaki, Koichi Ichimura, Sei- 39

ichi Tanuma.

Anti-cancer non-narcotic opium alkaloid papaverine suppresses human glioblastoma cell growth. 2019

Anticancer Research 6743-6750
DOl

10.21873/anticanres.13889.

Yoko Ogino, Akira Sato, Yohei Kawano, Takao Aoyama, Fumiaki Uchiumi, Sei-ichi Tanuma. 39

Association of ABC transporter with resistance to FK866, a NAMPT inhibitor, in human colorectal 2019

cancer cells.

Anticancer Research 6457-6462

Dol
10.21873/anticanres.13859.




Yoko Ogino, Akira Sato, Fumiaki Uchiumi, Sei-ichi Tanuma. 11

Genomic and tumor biological aspects of the anticancer nicotinamide phosphoribosyltransferase 2019

inhibitor FK866 in resistant human colorectal cancer cells.

Genomics 1889-1895
DOl

10.1016/j .ygeno.2018.12.012.

Takayuki Yamamoto, Akira Sato, Yusuke Takai, Atsushi Yoshimori, Masahiro Umehara, Yoko Ogino, 20

Mana Inada, Nami Shimada, Aya Nishida, Risa Ichida, Ryoko Takasawa, Hiroko Maruki-Uchida, Sadao

Mori, Masahiko Sai, Minoru Morita, Sei-ichi Tanuma.

Effect of piceatannol-rich passion fruitseed extract on human glyoxalase I-mediated cancer cell 2019

growth.

Biochemistry and Biophysics Reports 100684
DOl

https://doi.org/10.1016/j .bbrep.2019.100684.

Mana Inada, Mika Shindo, Kyousuke Kobayashi, Akira Sato, Yohei Yamamoto, Yasuharu Akasaki, 14

Koichi Ichimura, Sei-ichi Tanuma.

Anticancer effects of a non-narcotic opium alkaloid medicine papaverine in human glioblastoma 2019

cells.

PLOS ONE €0216358
DOl

https://doi.org/10.1371/journal .pone.0216358.

Hitoshi Tsugawa, Hideki Mori, Juntaro Matsuzaki, Akira Sato, Yoshimasa Saito, Masayo Imoto, 15

Makoto Suematsu, Hidekazu Suzuki.

CAPZA1 determines the risk of gastric carcinogenesis by inhibiting Helicobacter pylori CagA- 2019

degraded autophagy

Autophagy 242-258
DOl

10.1080/15548627.2018.1515530.




Yoko Ogino, Akira Sato, Fumiaki Uchiumi, Sei-ichi Tanuma.

Cross resistance to diverse anticancer nicotinamide phosphoribosyltransferase inhibitors
induced by FK866 treatment.

2018

Oncotarget

16451-16461

DOl
10.18632/oncotarget.24731.

Ali Hafez Ali Mohammed El-Far, Seiichi Munesue, Ai Harashima, Akira Sato, Mika Shindo, Shingo 15

Nakajima, Mana Inada, Mariko Tanaka, Akihiko Takeuchi, Hiroyuki Tsuchiya, Hiroshi Yamamoto,

Hazem M.E. Shaheen, Yasser S. El-Sayed, Shuhei Kawano, Sei-ichi Tanuma, Yasuhiko Yamamoto.

In vitro anticancer effects of a RAGE inhibitor discovered using a structure-based drug design 2018

system.

Oncology Letters 4627-4634
DOl

10.3892/01.2018.7902.

Akira Sato, Takeshi Takano, Akiko Hiramoto, Tomoharu Naito, Akira Matsuda, Masakazu Fukushima, 28

Yusuke Wataya, Hye-Sook Kim.

Role of uridine/cytidine kinase 2 mutation in cellular sensitiveness toward 3’ 2017

ethynylcytidine-treatment of human cancer cells.

Anti-Cancer Drugs 781-786
DOl

10.1097/CAD.0000000000000519.

Akira Sato. 137

Novel anticancer strategy targeting switch mechanisms on two types of cell death, necrosis or 2017

apoptosis.

YAKUGAKU ZASSHI 1315-1321

DOl
10.1248/yakushi .17-00131.




Yosuke Hisamatsu, Nozomi Suzuki, Abdullah-Al Masum, Ai Shibuya, Ryo Abe, Akira Sato, Sei-ichi 28
Tanuma, Shin AokKi .

Cationic amphiphilic tris-cyclometalated iridium(111) complexes induce cancer cell death via 2017
interaction with Ca2+-calmodulin complex.

Bioconjugate Chemistry 507-523

DOl
10.1021/acs.bioconjchem.6b00627.

17 1 0

Akira Sato, Yoko Ogino, Sei-ichi Tanuma.

Shotgun proteomics of whole leakage proteins in necrosis and apoptosis.

The 78th Annual Meeting of the Japanese Cancer Association 78

2019

Yoko Ogino, Akira Sato, Fumiaki Uchiumi, Sei-ichi Tanuma.

Genomic and tumor biological features of NAMPT inhibitor FK866 resistant human cancer cells.

The 78th Annual Meeting of the Japanese Cancer Association 78

2019

Mana Inada, Akira Sato, Mika Shindo, Koichi Ichimura, Fumiaki Uchiumi, Sei-ichi Tanuma.

Papaverine, an inhibitor of the HMGB1-RAGE interaction, suppresses glioblastoma.

The 78th Annual Meeting of the Japanese Cancer Association 78

2019




Papaverine HMGB1-RAGE

42

2019

63

2019

63

2019

28 Cell Death

2019




2018

2018

HMGB1/RAGE

12

2018

27

Cell Death

2018

62

2018




62

2018

77

2018

139

2019

138

2018




76

2017
/

5 in

2017
1

Yutaka Takihara, Daisuke Sudo, Jun Arakawa, Mayu Takahashi, Akira Sato, Sei-ichi Tanuma, 2018
Fumiaki Uchiumi.
Nova Science Publishers, Inc. 28

Short Communication “ Nicotinamide adenine dinucleotide (NAD+) and cell aging” in New Research
on Cell Aging and Death.

https://pharmbiochemistrytus.com/

http://www.tus.ac.jp/fac_grad/p/index.php?69fe




(Kim Hye-Sook)

(Tanuma Sei-ichi)




