2016 2017

Elucidation of the regulatory mechanisms of aging using senescence-accerelation
mice

Nakanishi, Makoto

2,800,000

Claspin

In order to clarify whether acceleration of cellular senescence enhances
age-related changes in vivo and shorten the lifespan, we generated senescence acceleration mice
using non-degradation mutant of Claspin. Mouse embryonic fibroblasts from trans%enic mice harboring
non-degradation mutant of Claspin (Senescence acceleration mice) showed a significant higher
sensitivity to senescence upon low level of genome stresses than those from wild-type mice.
Interestingly, the senescence acceleration mice exhibited acceleration of some age-associated
phenotypes such as emaciation, lordokyphosis, and inactive. These results thus suggest that high
senescence sensitivity accelerates aging phenotypes in vivo.



Nature, 2011

DNA

Mol Cell, 2014
ATR-Chk1-Cdk1

p53 G2
Chk1
G2
TopBP1
Claspin
DNA
G2

Johmura et al. Sci. Rep 2016

G2 p53

G2

1. CAG
Claspin

ATM-p53-p21

ATR

DNA

3.
Claspin CAG
(Claspin TG )
Claspin TG
DNA
¢ D
Claspin TG
gﬂm
J&ﬂ' 80 -
#H
I8 60
§ 40
(<=8
L 20 -
<
3 ol am e M
H4E® TG TEE TG
0 Gy 2 Gy

1 BAERE & UIESEEClaspinTG~ 7 Z(TG)HFEDMEFsIC
2Gyi 5 L -0 E L L% SA-beta gal B TIHM L 72,

2
60
O B4
01 @ 16
5 40
e |
B 30
20
10 |

5 13 21 29 37 45 53 61

Bifs

M2 BFEEBLUTG
N ADKEXE)



Claspin TG AOM/DSS
Claspin TG
3

€% :Claspin SMTG=7 R/ ¥TG< 7 X, 68if
1.2 3 4 5 8 7 8 9 1ol

i

T T 2= ] N=20

Azoxymethane 10mg/kg bw i.p. =3 2% dextran sulfate sodium in drinking water
arka—-n Claspin TGR 7 R

(3 AOM/DSSES#OFLER S & UTCZ 7 20 ARHES

Claspin TG

5
Yamaguchi, L., Nishiyama, A., Misaki, T.,
Johmura, Y., Ueda, J,, Arita, K., Nagao, K.,
Obuse, C. and Nakanishi, M.
Usp7-dependent histone H3 deubiquitylation
regulates maintenance of DNA methylation.
Sci Rep 7(1):55.(2017)
doi:10.1038/s41598-017-00136-5.

Ishiyama, S., Nishiyama, A., Saeki, Y.,
Moritsugu, K., Morimoto, D., Yamaguchi, L.,
Arai, N., Matsumura, R., Kawakami, T.,
Mishima, Y., Hojo, H., Shimamura, S.,
Ishikawa, F, Taima, S, Tanaka, K.,
Ariyoshi, M., Shirakawa, M., Ikeguchi, M.,
Kidera, A., Suetake, |., Arita, K. and
Nakanishi, M.

Structure of the Dnmtl Reader Module
Complexed with a Unique
Two-Mono-Ubiquitin Mark on Histone H3
Reveals the Basis for DNA Methylation
Maintenance.

Mol Cell 68(2):350-360.(2017)

doi: 10.1016/j.molcel.2017.09.037.

Suzuki, A., Okuda, K., Yano, M., Oda, R,,
Sakane, T., Kawano, O., Haneda, H.,
Moriyama, S., Nakanishi, M. and Nakanishi,
R.

Exon 7 splicing variant of estrogen receptor
o is associated with  pathological
invasiveness in smoking- independent lung
adenocarcinoma.

Oncol Lett 14(1):891-898.(2017)
doi: 10.3892/01.2017.6216.Epub 2017 May
19.

Iwata, T., Uchino, T., Koyama, A., Joumura,
Y., Koyama, K., Saito, T., Ishiguro, S.,
Arikawa, T., Komatsu, S., Miyachi, M., Sano,
Y., Nakanishi, M. and Shimada, M.

The G2 checkpoint inhibitor CBP-93872
increases the sensitivity of colorectal and
pancreatic cancer cells to chemotherapy.
PLoS One 12(5).(2017)
doi:10.1371/jounal.pone.0178221.
eCollection 2017.

Negishi, Y., Miya, F., Hattori, A., Johmura,
Y., Nakagawa, M., Ando, N., Hori, I,
Togawa, T., Aoyama, K., Ohashi, K.,
Fukumura, S., Mizuno, S., Umemura, A.,
Kishimoto, Y., Okamoto, N., Kato, M.,
Tsunoda, T., Yamasaki, M., Kanemura, Y.,
Kosaki, K., Nakanishi, M. and Saitoh, S.
A combination of genetic and biochemical
analyses for the diagnosis of
P13K-AKT-mTOR pathway-associated
megalencephaly.
BMC Med Genet 18(1):4.(2017)
doi:10.1186/s12881-016-0363-6.

5
Makoto Nakanishi.
Molecular  coupling  between  DNA
methylation  maintenance and  DNA
replication.
L’Institut Curie. 2017

Makoto Nakanishi.

Molecular  coupling  between = DNA
methylation  maintenance and  DNA
replication.

University of Copenhagen. 2017

Makoto Nakanishi.
Mechanizm of senescence induction and

maintenance and their role in aging.

/Aging Science: from Molecules to
Society. 2017

.2017

20 UPT .2017



o

@

®

*

2017

6

2017 9

Makoto Nakanishi

40217774



