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Elucidation of transformation mechanism from benign tumor to cancer
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Cellular senescence is the state of essentially irreversible cell cycle
arrest that can be induced by a variety of potentially oncogenic stimuli and is therefore considered
to act as an important tumor suppression mechanism in vivo. On the other hand, cellular senescence

also causes secretion of various inflammatory factors, which seems to contribute age-associated
diseases. We have investigated that epigenetic de-regulation of genomic DNA induces the aberrant
expression of non-coding RNA in senescent cells. Surprisingly, ectopic expression of non-coding RNA
provokes chromosomal instability, which resulted in tumorigenesis in mice. It is therefore possible
that the overexpression of non-coding RNA in old mice may eventually promotes tumorigenesis,
especially in case of accidental re-initiation of cell proliferation in senescent cells. These
results indicate that senescence-associated epigenetic dysregulation may contribute to
transformation from benign tumor to cancer.

non-coding RNA



SASP Senescence-associated
secretory phenotype

SASP
non-coding
RNA
non-coding RNA
non-coding RNA
non-coding RNA
non-coding RNA
non-coding RNA
TI1G-3, RPE, IMR90 MEF
Ras Oncogene-induced senescence X Stress-induced senescence
Histone3 Lysine9
non-coding RNA
Senescence-associated non-coding RNA  SA-ncRNA
SA-ncRNA
SA-ncRNA
SA-ncRNA
SA-ncRNA
SA-ncRNA
SA-ncRNA
SA-ncRNA
MEF non-coding RNA
100%

non-coding RNA
SA-ncRNA

SA-ncRNA
SA-ncRNA



SA-ncRNA RNA-1P LC-MS

SA-ncRNA
SA-ncRNA

SA-ncRNA

4

Takahashi, A., Loo, T.M., Okada, R., Kamachi, F., Watanabe, Y., Wakita, M., Watanabe,
S., Kawamoto, S., Miyata, K., Barber, G.N., Ohtani, N. and Hara, E.
Downregulation of cytoplasmic DNases is implicated in cytoplasmic DNA accumulation
and SASP in senescent cells.

Nature Communications, 9, 1249 doi:10.1038/s41467-018-03555-8 (2018).

Furuya, S., Endo, K., Takahashi, A., Miyazawa, K., Saito, M.

Snail suppresses cellular senescence and promotes fibroblast-led cancer cell
invasion.

FEBS Open Bio, 7, 1586-1597 (2017).

Takasugi, M., Okada, R., Takahashi, A., Chen, D., Watanabe, S., Hara, E.
Small extracellular vesicles secreted from senescent cells promote
cancer cell proliferation through EphA2.
Nature Communications, 8, 15729 doi:10.1038/ncomms15728 (2017).

Takahashi, A., Okada, R., Nagao, K., Kawamata, Y., Hanyu, A., Yoshimoto, S., Takasugi,
M., Watanabe, S., Kanemaki, M.T., Obuse, C. and Hara, E.

Exosomes maintain cellular homeostasis by excreting harmful DNA from cells.
Nature Communications, 8: 15287 doi: 10.1038/ncomms15287 (2017).

10

Akiko Takahashi 18 American Association for Cancer Research AACR/JCA Joint

Session: Exosomes in Diagnosis and Treatment of Cancer The biological function of

exosomes secreted from senescent cells in the cancer microenvironment 2019

Akiko Takahashi 66 Japanese Association for Dental Research Keynote Lecture
The roles of cellular senescence in aging and cancer 2018

Akiko Takahashi Ryo Okada Tze Mun Loo Kenichi Miyata 77

Exosome from senescent cells promotes tumorigenesis 2018
91
SASP 2018
Akiko Takahashi Ryo Okada Kazuhiro Hitomi Tze Mun Loo Kenichi Miyata 5
JSEV Exosomes secreted from senescent cells act as
one of SASP factors 2018
18
2018
12 SASP
2018
40
2017
49
2017
35

2016



73: 1177-1183 (2018)
86 (2018)
21: 206-211 (2018)

https://www. jfcr.or. jp/laboratory/department/senescence/index.html

¢y

@

(MIYATA, kenichi)

(OKADA, ryo)



