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Elucidation of the mechanisms of epidermal aging

Asakawa, Kyosuke
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In order to understand the physiological aging mechanism of the epidernmis,
we analyzed changes in skin function and stem cell behavior during aging using the mouse epidermis
as a model.

Environmental factors that cause DNA damage, such as radiation and UVB, lead to functional decline
similar to that of aged skin.Fate analysis revealed that DNA damage of epidermal stem cell leads to
differentiated and then withdraw from the basal layer of the epidermis during homeostasis in young
mice.Similar results were demonstrated in three-dimensional culture using human epidermal cells.
These results indicating that tissue regeneration by withdrawal of DNA damaged stem cells from the
basal layer is a conserved maintenance mechanism of epidermal stem cell pool throughout the species.



Fuchset al., Nature, 2007

Nishimura et al., Nature, 2002;
Nishimura et al., Science, 2005; Matsumura et al., Science, 2016; Liu et al., Nature, 2019

senolysis
Baker et
al., Nature, 2016

Col17a1 cKO

o
17 5
o
L
&
<
=~
T
. O
Liuetal., Nature, 2019, ©O
.1
.1 Control Col1l7al
2,14,28
DNA Col17al
DNA
K14creER; |-Ppo-1 (GFP HA
)
DNA

DNA



DNA

DNA
K14creER; |-Ppo-1 DNA
1
DNA
DNA p53
Notch

B 1

DNA
I-Ppo-|
DNA BERTRE @ HaTB(E IE
Mt (p53—Notch 1)

scoem /7 -

000 00ELd00000)

EEE#EE DNAY X —Iifiig DNA% X — U DR

.2 DNA



5 5 4 0

Kato Tomoki Liu Nan Morinaga Hironobu Asakawa Kyosuke Muraguchi Taichi Muroyama Yuko 56
Shimokawa Mariko Matsumura Hiroyuki Nishimori Yuriko Tan Li Jing Hayano Motoshi Sinclair

David A. Mohri Yasuaki Nishimura Emi K.

Dynamic stem cell selection safeguards the genomic integrity of the epidermis 2021

Developmental Cell

3309 3320.e5

DOl
10.1016/j .devcel .2021.11.018

Liu Nan Matsumura Hiroyuki Kato Tomoki Ichinose Shizuko Takada Aki Namiki Takeshi Asakawa 568

Kyosuke Morinaga Hironobu Mohri Yasuaki De Arcangelis Ad?le Geroges-Labouesse Elisabeth

Nanba Daisuke Nishimura Emi K.

Stem cell competition orchestrates skin homeostasis and ageing 2019

Nature 344 350
DOl

10.1038/s41586-019-1085-7

Nanba Daisuke Toki Fujio Asakawa Kyosuke Matsumura Hiroyuki Shiraishi Ken Sayama Koji 220

Matsuzaki Kyoichi Toki Hiroshi Nishimura Emi K.

EGFR-mediated epidermal stem cell motility drives skin regeneration through COL17Al proteolysis 2021

Journal of Cell Biology -
DOl

10.1083/jcb.202012073

Takeo Makoto Asakawa Kyosuke Toyoshima Koh-ei Ogawa Miho Tong JingJing Iri? Tarou 11

Yanagisawa Masayuki Sato Akio Tsuji Takashi

Expansion and characterization of epithelial stem cells with potential for cyclical hair 2021

regeneration

Scientific Reports

DOl
10.1038/s41598-020-80624-3




Morinaga Hironobu Mohri Yasuaki Grachtchouk Marina Asakawa Kyosuke Matsumura Hiroyuki 595

Oshima Motohiko Takayama Naoya Kato Tomoki Nishimori Yuriko Sorimachi Yuriko Takubo

Keiyo Suganami Takayoshi Iwama Atsushi Iwakura Yoichiro Dlugosz Andrzej A. Nishimura Emi

K.

Obesity accelerates hair thinning by stem cell-centric converging mechanisms 2021

Nature 266 271
DOl

10.1038/s41586-021-03624-x




