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COLI7A1l: Collagen XVII, DDR: DNA damage response, HFSCs: hair
follicle stem cells
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nature

Explore content v About the journal ¥  Publish with us v Subscribe

ture > adicles > article

icle | Published: 03 April 2019
Stem cell competition orchestrates skin homeostasis
and ageing

Nan Liu, Hiroyuki Matsumura ®, Tomoki Kato, Shizuko Ichinose, Aki Takada, Takeshi Namiki, Kyosuke

Asakawa, Hironobu Morinaga, Yasuaki Mohri, Adéle De Arcangelis, Elisabeth Geroges-Labouesse, Daisuke

Nanba & Emi K. Nishimuyra =

Nature 568, 344-350 (2019) | Cite this article
48k Accesses | 148 Citations | 259 Altmetri: Metrics

Abstract

Stem cells underlie tissue homeostasis, but their dynamics during ageing—and the relevance
of these dynamics to organ ageing—remain unknown. Here we report that the expression of
the hemidesmosome component collagen XVII (COL17A1) by epidermal stem cells fluctuates
physiologically through genomic/oxidative stress-induced proteolysis, and that the resulting
differential expression of COL17Al in individual stem cells generates a driving force for cell

Hair follicle aging is driven by transepidermal
elimination of stem cells via COL17A1 proteolysis

HIROYUKI MATSUMURA, YASUAKI MOHRI, NGUYEN THANH BINH, HIRONOBU MORINAGA, MAKOTO FUKUDA, MAYUMI ITO, SOTARO KURATA,

JAN HOEIJMAKERS, AND EMI K. NISHIMURA  Authors Info & Affiliations

SCIENCE - 5Feb 2016 - Vol 351, Issue 6273 - DO 10.1126/sclence 3add395

Quiescent and aging hair follicle stem cells

Stem cells enable normal cell homeostasis, but they also exist in a quiescent state,
ready to proliferate and differentiate after tissue damage. Now, two studies reveal
features of stem cells in the hair follicle, an epithelial mini-organ of the skin that is
responsible for hair growth and recycling (see the Perspective by Chuong and Lei).
Wang et al. found that the Foxc1 transcription factor is induced in activated hair
follicle stem cells, which in turn promote Nfatel and BMP signaling, to reinforce
quiescence. Matsumura et al. analyzed hair follicle stem cells during aging. They
identified type XVII collagen (COL17A1) as key to hair thinning. DNA damage-
induced depletion of COL17A1 triggered cell differentiation resulting in the
shedding of epidermal keratinocytes from the skin surface. These changes then
caused hair follicle shrinkage and hair loss.

Science, this issue p. 559, p. 613; see also p. 10.1126/science.aad4395

FHFK: NATURE B M, 1FZ4ERFLTFL P

H#AR: SCIENCE M, f52iEKFLETFL P
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It L 3h 4 4 it 8 g/L HAHNRIRE T8 f Toman et al.
ity FL3h 4 4 it 6.28 mg/L HHN-aZFEEA G 7 A i

KRB : (RINF: THREEGELZRFFLER)Y, 1FLIERTFL S

> RRE: AEREHERNFRE

T MAEE >, AR E OB CETRROKE

T, BATA R AABMS A 50k, 100k, AEFHIEFAmP| ok i 4 ZIRSH 1),
FER AR RREEBYGAE, CEREHIKBIRE . AFIFEF
BB RAETI, 3T ARE, WA =T 2RI R A& i),

K EEHEARAR
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CINDA SECURITIES

BIERABAME T Ko AT ARABRE T ERTERD, 22 KX FRIK, TEER
A, BATEFAMYTHRBE O ERELEAR 29.4%, H5) B TR R H 5%-10%,
PRAMRBMRERH T, EFRAHGOZREE S,

%

> R TARANSBRELT AR, RABREZGRFIEF. AR
BEAFAETRAZREGTEE Y, hEAD, IS,

2) EEALK=ZBREMVTARRE O AAEFEZRXFTR

RENZIFAEMRBRREOLEE RN, RELYDEN, HRALABLLR K. Rt
MRERFHRNES AR, ZRREMZ B =5k 0y, 24T R0 a-ket B %R —
Wl b, B i Ak B 1A AR B9 R A AR BRI E SR TS AR B — AN T AR ek R, BT
TGP0 3 Fa-MREE LAY Gly. X, Y RALE TR —K-FLE, Gly #65 N-H & 540480k
Loy X FRA L6y 0-H Ay A 4kik = Rk 2 MAn B AA T . IR R = ¥Rk L2 M 89 AT AR R
b B RS, IR SR G AT IR B, T A R B R & &, Al i b A B A EE HEAT 3K,
283 A%, 10-300nm BL12 89 R AR 4 4, UG RE MR R 0.5-3 um AR 4F 2o RARFRIR
F AT IRk ML LA BIFOY ZAEM R A4, Al i i = 3%k R 3oF a9 ARt AR
EMFH T RER A SE R mick B ELS T AREMBHRFEROF L TIRAN, KER
s R FE I A F el 5 R R mic A KER, M F AR LR F A REALTE,

Ak oo S 3 3
B14: Z$Exa kA ey S @4H B15: REHZIBREMBBRREQEUHE Z L
(2) Aipha chain synthesis | Extracellular space
N1 N2 N3 3 2) Winding of three alpha chain: procollagen mofecule
Gly Pro..,  Hyp & c (g /
e (3) Removing terminal polypetides
Proc=0.__ Hyp Gly s
Fyp Gly.......cxcPrO
Gly ™" Pro Hyp o
Cc1 Cc2 c3 JQQ}(
—
Cell =
HAFRR: RIGLRT ET R, 5B ERTITFR P FHRR: RIZIRE “ETF IR, (R IERTLETL A

BRER BHAEARNELLKALASEZRRLEHUGETARAEES ., ZFREHKR
ROLEARNGERA NI RGTAL, BRAIN, BELF ZAREHE &S IEEG 5
. SAT AR SN ETARRE QS RAXDATH ., BERAFMEMWEARERE, HAE
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Yo e AR At e 2 & 8B A5 A0 77 @ A B B0 5 B, AR SR AL e AL, F AL,
CBEALE 546, BF &N EaRBREO S ALK, a8k, B-ITEFKBLEMELE, &
B TR R AR RINAETS A2 € L E Ze by s )25 4, A, G IRT R HBAERE. &
HREFAL, BEREFTHELKALZSZEZIRREMU T AREE R AT L%
1) Al At miek ke K LA TR =B M EakREa, ERisH, Bk
MBRNEF; 2) FIAKGAFE., BERAZXAKREATHAREEZ G, FilidNBILEA
1R Z $F e LM e Ak, 122 B AR A 2o

ATRET EBA AR mIeRk R Ay R IR e "Hilaihmie kR A EME A
BREALA TS, RBEARAZG O ERGHREMFRE, B 2 AT amehH s
Ao 12l T HEMG 2B AT RA, —AEALAERREOTBRG LS. AT 4
BB LA mI AR R R A EARRE G, AAFAMEGOMEERT B KRB ERFEE
AAER AR — R AN G LEA, 8L B R R R M M — PR R IRR T, RT
7 RAEL BROEL BATEAT T AW R 2 s 6y R E W4, CREFTERSH
St A It B8 Z 3R MM LE R, BN S T LAY KT mHE SRR S
Al E AR E G RE T REMA, BAVNA KRR AR E F ) £ F R A Ao = ot
R AR TR G LA =R LM RRE G Z o RAZAERING T HTEF £ 7k
£,

o

B16: &R AT LA AR me R R AP RA = IR 4d

o [ 5 2 R B T B
PR C 5 14T, B 105
m =

AW FIZH YY/T1849-2022 R, MW HR I EMEATRA AL RmARFRES”
#AT T CD itk it

EERWEEARE: (1) HRRCH: (2) CD KT,

CD JGilt i s R S REAR: 7 1 A L 0.25 mg/mL F1 0.5
mg/mL #KJE, . P AR R TE 0.5 mg/mL R [ HER R TE 220 nm~222 om R A IE
W, {£ 195 nm~200 nm 15K Hilg, ROCIEE(E S B AeRE (HXHED A (Rpo) fE
0.09~0.15 EREN, TUKHRHREES=RiRSH.

HHRE: RIEAET BERMNE ", FRIEFTETL P
3) BEAPTFARERFIBENALELRRE G XERGALNERIZF

BAEERAFAL, 2 RKLLE=BREMGBRRZAVIATEERRAZON K, SiTS
XS HBIPTFALRIFWIBEANAXEETLARREOLEN, SETARRZTOEE
BAF G T2 =R M, LAARMERE, 7 FHEARMXYIZNT R REE, BfREL
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CINDA SECURITIES

SR IR, REKAEMBGEG, AP ETEAERA. HAETARAE QML
HHE, 2t B AT EER AR, BATE KT WHREE TR ST 6 4% 8

M IR F 7 X EEARBR R O LR, Flde:

> BEMFARERAZAREEARLBRES QREM T BRELMKREREZRS . FH

FF IR AN LT I EATIA, BRRA—BRAANNBRER OGS ERARE
R, ZARREGALRTINRBAELAHNE OFZHENNGERAT, A KARRKRE
B A 6 Z IRk 4B, Z AR AL 4E T R B SRR LA 2 I 164.88° MR BT B K.
A8 KB R B INH% 164.88° =Rk hht K#tiT 16 R E A, @id A RIK, A2 EAF
AR BB EOLER, A ASREVMFERRAT LAV H IRk H
EA I RARLKEEZ O RS THA B RARCEBERNE, ZHH LA SR
HEFHRRE QA ERNLEN, 5AKA FBRRMACILE T L —B, T AR S ZIK =
fasRit X3,

B17: SR AFARNARERELARLBRRE G QLMK

AR ASHCRIGE AT AT IR 10 um AKE SRR TR 10 um
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RHRB: BIGERFT BB EY”, FLRUERTFLITFR P

ETADTHEAFT —HALRETARREE. AFEFTEANE, ETAYAEATER
FAAAZ TR R NA T AN | BRIR A AR 7 GAPGAPGLQGAPGSQ 49 52 2k & 5 49 3%
BdE R R P, TORE—FBA ZRAEMH RS T ELARRE G AT 2K
W, NSWIHEATFT —ATEKERTRFRZ AEARFENTHRRE GG AIER
Fo. # &7 AR R, AARBHEARREGRNPEARTEREF, AEZCLELT
B O LA TP QYRR AL,
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B18: EFTANAALA (—MALRKTHRAREE. XAEFTERARL) Fhb

(19) BRMAUF ;
.,-‘p (1) RAEFIE :
T (10) KA S O 115947828 A

(43) IR 2023.04. 11
AS1L 31/04 (2006.01)

@1 #iF S 202310
() ®igE 202
@ EEA BRUE T "'ﬂkkml‘ A J

i 7 4

T REBA JK‘N‘ ’ UIWJ Fl" 25

R 22 )
FHRRB A

(51) Int.CI
CO7K 14/78(2006.01)
C12N 15/12(2006.01)
C12N 15/70 (2006.01)
ASIL 27/24(2006.01)

BABRIH WAKST MBI

(54) BEARIR
A RRARRERA U & LA

A& Tk LR AR aE
3 hrmlm&wrv;uh(u 1D No nm Ay
EE i.‘.

FAFR: RIRE, [FRUERTETFLF S

> ETAEHBRAREBIRKRARAZEABRREZGN ) FHitft ‘K-ﬁ-&ﬁiﬂﬂé@l‘%ﬁﬂi‘
Bo 3 FRBE GQESRT M T, FEATE R 6 TIRF] (Bl R =8 %) RARMAER
B O—RINFRIELETARY, ZETFEFAART £ HE, EFE4%E R EDC
SR T | A EARRR QAT RIK, BT RGN REAK, BRERE ST, TEL =
REBEREIKAE, LR TG IGE T F BB 5% P i A R ERP T A AR
&% EDC (AR4E (P EARAAE ) w3p@ 0] 3206 o — Lk 8 Ele, &=
Tk G = h A4 E),

A19: ETAHHARE XBEHEARARAR AN LR

(19) spiE AR HREER MRS
. "‘P (12 KA E FIRIE
*

(10) ERIE Q%55 ON 114404668 A
(43) ERIFAF H 2022, 04. 29

1) %S 202210100922.4
(22) 8igR 2022.01.27
(TOBEA PR FAMHAGRA A
Skt 710077 B I 2 7 2 1 X
695 GIEBIRFCK20%
(72 REAA EfE W wBn BB
& R X
(74) T FIRIBIAY L50E AR R
HIRAF 11755
REBA xift
(51) Int.CI
AGIL 27/24 (2006.01)
AG1L 27/58 (2006.01)
AG1L 27/50 (2006.01)

CO7K 14/78 (2006.01) BRI 89345105
FFIRIT WS

(54) REAEFR
SRR 0 8 R R B 1A
I I
67 % = |
ARYISRELSHRE WM ARRE | A
ERGERRIUB 7 ARTIMES RRE  § é
EEVEIEEET S 0 VRS TE S
EIER DU, R BN

67 15 A48 FHEDC S ¢ 5 2 £ 4 AT 515
TR TEAEG e {1 06 #5547, ATl —
RN , BB &mﬁ(mﬁﬁhﬁ‘ﬂ)hﬁ&im
B e B AT B A 5 4xBR EDC.

HHFR: RBE, [FRIERTLETFL P

FEERE — R T B AR EHRE hitp//www.cindasc.com 15

EERBETIIRE www.ipoipo.cnj_



http://ipoipo.cn/

>

E20:

SIAUESS

CINDA SECURITIES

D\

RREMWT 2022 4 9 ABRFRAAEAED (ERAETLKRAEORBRALHEF
FEDRBAEMPFEURRE QAR S ETHEER T, T2 pHIEA 9-13 B9 TR,
B NZIER], RERHREGBERKEmM, T TIKRR, 132 XIKEERRE G KE
B, REKRBHEETMREREQRERERI®R, Fik, 2HRGEE. XA, F2E4H
RAEBIRBRE OKEIR. LT EF &N TURBE QKRR FHERS, TEHMER,
PE AT I AR 8 R ARG o

REBEEMBFRLAEAES (EHAETABRRE QKB R LH & &)

(19) i AR £ AE ER MR ~E
‘P (12 £RAEFIRE

1) IS 202111646421.8
(22) hikE 2021.12.29
1) RIEA LI RWEBHAGRA T
Hodt 214500 TR EH AHITA KNS
195
T BRA F8E FRE
it
74) FFRBNE FiE LRFEH PO
32203
RIEA i
61 Int.CI
AG1L 27/24(2006.01)
ASIL 27/50 (2006.01)
AGIL 27/52(2006.01)
AG1L 27/54(2006.01)

i
(10) BIFAES N 114259602 A
(43) sREATH 2022.04.01

i Tke

(54) REARTR
VS A R TR KRR B & 5 i

AR : RBRE, [FRIERTETL P

BB FH N

IMEARREGREREHT
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MAmPB RAERAE: TERREQENKNEY K, EEFABRTIBELLHFH AT
BeFR, S5+ — kST B HIG. BRAZKENFLT, TAKREEAD
NN R&ERNEHAKRETAMMTTEE, TWEAZSKEEHABIFLN,
AR R AR E XA AT NEHE 2.0, ARAWEARKEEES, THAREAIKX, ZE
WIRRZEORAR AWML EY, KERARANNRKEL SABA—F a9, BAT
WERAMABAE—NATARREEAZRLET BWRIEMIE NG, AT HFE
2021-2022 5 F A EMASHIH 0.28/1.17 12T, 2023 F4E BARH LA M. LaTe
FRREEN, ETEY., RIRESF. REEAVAEANRXRSZ) AHEFTARRZAOE
EEHFE RAT R, DB EARRE A= IR .
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> RBBERARA: ——L TN ETERRE O RE KX EERHRA. 2023 57 A
AT, TARRZRORE TR EZ LG TRTATNRA ET A4, LEBR ETH
AL, BRI EAFNATREARRE QT LGN LR, 2023 F 7 A
R A AT B, R e E R E I AL BT BURK BT, A8 S A
LT H B 85K E 2023 F 12 A 21 Bey 174 1L 0. Em—RTH EQEEST.
RBRAEN. K77 AR, AR AT H LKA L IRGTIEAH HEARREZ G L
%, YMEARREGREAF] TARAS R H X EF T

> REBRARRA: TABRREOLAL;, £ 2HE& LEERFREXTEARSE
£, YAEHARREFOATRAKRES N, BT AARARKR, Z3Frsh,
O RBEFABFLERE. KARA, TARRZARAVRRRE G2 LA E >
B LRAREMLY, MAERSHALEY, KRASRRERNAFH Lk — P &4,

LM EAKRREQRENIE T R ENY, £BERIE LA AT HELENT, AR,
T, AT HEEFPRINTARREOZ bk, BAVANME R SHA S~ b9 AR
ComPANIER, HRANTEARREONINWAEAZRERS. AMNAFEHKRERE
AREHBITH, BRELXIFURREONRUYREAERNFHLLETEAS, &
MR R EOEEEFRFNAATHRREY, USRI 5 E 28R RE R IEA .
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5. RN

> RERATBANM . K AL SRR K, A8 % 8 K55 B T LB R
7M.

> HRRARATM. LSS 09 %A B A, A HIE. AR E S B AT
B, THAN 28 BAKF SR —E Y.

> BEBREHRAE M REETLGEEBRLTHTiRRAI XN 8]k 5> £ —%
wWah, H#THEGE .

> SERBRE. i RA AR BN, B g5 RS BRI, TRFRERRE
KB, Rohsuht A,
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i N

X EA, HBR&EVERSNIT. GHIRTFH—4904, JULER, SXLiER. 2016

Fhm NS IEFAASIRE AN, 2019 FloEA AR5 BB 2ATIR, 2020 FEFHRE
AN, 2021 FAEIARIR S L5 P S8 23, 2022 FmAZRIER, EFTFAT
SE BT, 2021 FHRAMEMEEARE 2 L, KGHRARS | H/EEH 1 4.

WM EEBBREMSITEES 1 &/REF 2 L/ARE 3 4. LIERRESATITM
RALRE 3 4, 2022 FRATEMEBBRESIFEES 2 L/ALRE 2 L/ REF 2
L. EETLGESHTIT,

EA, EVEHRBHESATIT. LEZBRFEZKFME, ARKFEFFFE, 2018
F 7 AFRAEL LGN, LIEAARIR SN, 2022 5F 11 A A AAZ A 57 A
FE2F ENkSE, BEE. #HAIRSIT L,

BF¥, #7040, xR KFLFFME, EPHRXFLEFFFE, THEXLIE
KA REAT L ESF AR, 2022 F 11 AmABEEFHEERAMN, T EF L2k, E
%,

B, AAR&EESHIT, Fm @ F R TRk eakmt, FEAFHRRKFEIES
4, G W IE A ARG EE T OHAIF, 2022 5 11 A ANiZX AR AN, 25
Z e AL, BRAK, FAaHES, B, BREFIiTL,

E5H, PRIEFAEFAEIRESZML, BHMERFLFFEL 2022 F 11 A
ANERFHHEE AR, T 2F 2K, E£,

Wik, BIMTKFLFFRLRME, 2023 F 2 AWAZEIELATARH, T 2FE2L
s, EFERE,
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S ARImEEEA

R AIRA SIS R BT AT S T, RARAIER R B TAS, F P B LR b2 2 M e K iE £
O, A A R 25 B . B LM LR IR A s AR P A 8 PR SR A RLIR T AT R A BT R AL s AR B AE AT
BAMNTEE, Th5, WIERE L ARS P o SR & L EI & AR %

AR

15 AR AR AT TR 3] OATF W AR I3 RIER" ) A+ BE B AP S MIE A A B 5T 46 RIS W13 R IE R HIEH KT

AREANS ERERIEREZRS MR ENE P GE /AR F R, AZEEPHITET AN REHDLE, Hh S
XHEHAR AR, AREMRBLE LABREP, FRGAAREA . BRIERAFSEBRAKE AREDAL A AN S
REP. BPRELINREAXAREGEIE, 85, RERTRAFRLLEGH ZAE, FAREGEFRANARREY T
WA A

AREALTRRIERRATEOCATEZ LHE, 2ERIERTRIENBRE SRR T EE, AREMEHERL, IFHEL
MR A AR R A g B B AR B A PN, AR PT A8 69 IE K RALT ARG 69 as . IME AT T i & B AR RAZE 49450,
B BAER R TAR D LKA EAEA BB RIARIE, ARREY, REEARRBEARE, RARREFDH T ik,
BAEZRIEF R 5 A METHEE L, IHEATN R — B LIRE, AT RIEF T KRR b 47118 4o,

BEMERAT, RAMRETRELRITERLGELF TR BRIHET AT EN, WEAFEDE P RFROBT DR, W 5RIALR
FE, RPREEAMEFTHENELRENAGTHFAOARFZRN, TALZRFEFREL. AREESTH. T, &L
BAEMAAE S AR A RAA A & & R FIE R R A AT AR 09 093535 s Al i%E

BEHFEAFGHEALT, BRIEARLEEZBFEIMTRAHFARE T T RGN EAATHIEAFRITES, FTRAENXENIEL
PR S BIREBRA AT SR S

KIREBBAX A AT RAEFRITH o KRZIERIERZ T @E F, ETHMAANATRFE AT X8R, £4 . K5, AR5 KRS
AT IR e B AT RIER AN ALM @ B P A RIS, W dazhik g A KEAAN R, BRIERTREFIT R AT
. AL R TR RERIER G K E ARSI R PR ILT I

I A BAERIERBER, BRABBEREHEARE, IRG—E R EETEERARE IR LRI, FRIERASEG M
3B R F R TR,

WA
BB R A BERF TR TLBRFIFR

FEN: AR IR T AR 2096 04 E FHF: ATk HARARA A

ARER RO E LI - P IE 300

B (AT HARLAR); ¥ Mardig T Ak 5%~20%; Wbk ATokag S A A K ARF,

RS REAAZAAL 6 N A ARt Rk S £5% 2 Ak ATRIGHETRE,

Mo
FE: BRI THRES%AT .

g

ERTHRE AR ST REGT G, BAFEHITIERALDHALERANGTE, CEATRON G, EBIETHE L L)EAN
W T ML 5T % 28509 &R e i AT F .

HARA P AE KR — 7 RE P 40 B R ) BT R A A A A AR S R AR 4045 e L AT R 2 R A,
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