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Elucidation of the mechanisms of hair graying:

an approach for tissue ageing
FaFr R3E (NISHIMURA EMI)

REEMERNKE - #AKEWER - #HRES

WFFE O 2

BEL-B2REMFDORERAL

Wk 1 9 FEFEERIN Gy
Rk 2 24E4 A1 0 HEE

5B -

iz

#Ak AN EAL S D A 2 BRAR 5 726012

~ U ADBEBHMINT AT LOMEZELICER L.

HENBZ D AN = A LZMHHT D, FlIELs /) MEEG A b L 203 @ FR g o

il

WZEDE AT S TWADEB 5T

L. ZOHEFFHIBIMERES 2 R 2 IR 5,

ZORRE, PUELENE, MG 5 RBO THICRHAERR~E BT 5,

wEgE 4y B EEE
FHIFE O F - A - NESRERR
¥ — U — FaEME @ia Az

2 - R

1k

1. WFFEBR LAY W] DY 5
LA, BN EE N L 2R T
DB EDZ A0, FOHHAIZDONTIE X
<o THRY, mlmbitazz, ik
FR~OFEBELEmE->TEY, HrLnEiv o
MBELINTWD, AL, Fx ORBRT
LEAABEOTTH i F W) B B I
Rons MR 2LIEETH D, Fxid,
FEUNOEFEMBOMIRIR L L TR
Z[@7E L (Nishimura EK et al. Nature 2002) .
Z O INEN > TE R E - T
8T 5Z L TCRHEZERIET D Z L& RN
L7~ (Nishimura EK et al.,Science 2005),
2. WHEOHBY

% < DAL EM S 2T D REE L T
B ENHLNIZR > TWAEN, FDELA
H=RALEHLIZT B2z, BRI
LR THHHE L AR AT AT
Ebt AT = F (Al A= RERE FT)
WZBWTIE, RO OFREBRIED A %278
B3, MEsIZ - TR b7 ez il c 2
oo THRAMWEIC A T =0 Z 8- - AFEHN
HBT 2LV BIGERWELTWS, 20
BGg a0 0z, MikoBIISer > THD
NOBHILOEBNLEIZED L D e A=K A

IZEVEBZ D00, MiEOEIET LE LT
HENRBI DA =X LEH LT 5,

3. WHEDHE

) ADREEENR R LD B N REZIE
LT T AEFINIBWNT, LIFLITAERER
BREMEIZAOND, ZHHDET LT AR
Bp BT~ ZACHMRMED & MRS E R
L 7= I B M OB AT 21T\, R
ERAARAY 7 AREBIZER L CED X D 7piE
MEWD DN, M TRND —HED Ttk
AL R LN S 5N 5,

4. ZHETORE

AR OE M AT ORGSR, FEBSEED
JE RS 72 Ll K B AEBEA LA
DFEIZ K-> THMlEaN= v T O TERAT
PIHME LB CERICE R b 2 & Ik
IZ X o TR BN D FEe R o 2 I EE 2L
LTWAZ &, ZRITE- T, B~ —
DEEVE LR CH 2 EFMEREY 7
KB HBIIRDZ EERITILOTHDL
W2 L7z, ek, 77 2B A R L RIZR L,
IR S — BT AR b= A M
BiCha s E B SN TE 0, RN ThaR
DNFETE S D FRE O A TR 72 s <0 FE B4
BOY ) AEEA N LA TIERBMENED
BREFICpfb e WO EMmETZED Z &N



A LTz, S HIC, ZOAHI=ALELTH
J LHEEISZ (DNA damage response (DDR))
MEEREEZMH>TWNDZ LI LI
7gofz, ATM FF—E8lE, DDR 2\ THEs
RHRNTUVAT a—Y—T, TOBIETE
HOKBIZE Y7 AOBEGEBEOEN
{15 R P = N el b I T R N R P
EMEEN D o EIERRIEEZRIEL, v~ U AT
LA OEBEFIET H, ATM KIE~ T A%
FAWTHIT LTz & 2 A, BRHMRICBIT S
FATMEEe A B L OIREN R 57, ATM
L& LTe s 7 LEEISERRED . i
D oLl &2 4 U CERfiiL 7 — v D VB &
—E VLNV B TWE EEZX LR
(Inomata K. et al. Cell, 2009 (GL#k 3)),

a

4 ;'Bg, EWTHR  MBTHR
1.5M M
-

L
BEREN  pan

av }- 0—)L BRETRRAT&
}.1-.

i

avro—ji nmmm&

- HERIFET?

e
( o m—= ‘m*ié@fm:e . 3
. < -'9(1 S [ENY 1 e’
o =

] @%?ﬂ@@Mﬁk;U&/A%ﬁ WD B

At b & A B,

a) v UREEEREOANLCHEBBIICSAT S
AT )T 7 A MAaEBM) (LR JERE)EB
FOBRICBET Z 0L LA 7 =R %
HOoOEMIN

b) ~URBRFBHA=vFHNDORAT ) TT7 XM
FEHIRR) ONE A L, BT LTk
MlaNEN D,

c) WUAREBEENANNVVEBEORDEAT )T
Z A M FEERAL) SRR R % | R
BB\ T =y FN TR 5,

d) gﬁ%%%(5%0%®ﬁ$@7¢x¢%®

e) tFEEMILOMEEBOMAMA (BX),

R REUSEATE

=TT
BRECTHE sl'®
n:al yanls

5. A% OFHE

(1) BFREMRO RSO T A T =
NG AT

O DDR PHHEEETHED ) v 7T U N v
A (ATR /w77 U =0 R72E) IZBT5
BFEWH O, BEBLOMT,

® #FLAEEARLRIZEY AEMBO
b7 e 7 Z NSTEHAL T D AR A DR,
(2) EREo (DI Jrfvkig, Iniic
PES RO TSP HERBR~DIHEBZR,

6. ZhIF CORKRLE

1. Nishimura EK*., Suzuki M, Igras V, Du
dJ, Lonning S, Miyachi Y, Roes J, Beerman
F, Fisher DE. Key roles for Transforming
growth factor B in melanocyte stem cell
maintenance.

Cell Stem Cell, 5;6(2):130-40, 2010

2. Miura M, Ueda A, Takao Y, Nishimura
EK, Koide H, Yokota T. A stem cell-derived
gene (Sddr) negatively regulates
differentiation of embryonic stem cells. Int
J Dev Biol. 54(1):33-9, 2010

3. Inomata K, Aoto T, Blnh NT, Okamoto N,
Tanimura S, Wakayarna T, Iseki S, Hara E,
Masunaga T, Shimizu H, Nishimura EK*.
Genotoxic stress abrogates renewal of
melanocyte stem cells by triggering their
differentiation.

Cell. 137(6):1088-99, 2009 <= F 72 Al L >

4. Yang G, L1 Y, Nishimura EK, Xin H,
Zhou A, Guo Y, Dong L, Denning MF,
Nickoloff Bd, Cui R. Inhibition of PAX3 by
TGF-beta modulates melanocyte viability.
Mol Cell. 32(4):554-63, 2008

5. Sato-Jin K§, lehlmura E.K.$, Akasaka E,
Huber W, Nakano H, Miller A, DudJ, Wu M,
Hanada K, Sawamura D, Fisher DE, and
Imokawa G. Epistatic Connections between
MITF and Endothelin signaling in
Waardenburg ~ Syndrome and  other
pigmentary disorders.

FASEB J. 22(4):1155-68, 2008

6. Nishimura, E.K*., Granter S.R., Fisher,
D.E. Mechanisms of hair graying:
incomplete melanocyte stem cell
maintenance in the niche

Science. 307(5710):720-724. 2005

7. Nishimura, E.K., Jordan, S.A, Oshima,
H., Yoshida, H., Osawa, M., Jackson, I.J.,
Barrandon, Y., Yoshiki, M. Nishikawa, SI.
Dominant Role of the Niche in Melanocyte
Stem Cell Fate Determination.

Nature. 416(6883):854-60, 2002.

Y1 9%4H1 90
CEB R REERR AHFR
1645 H24H
520 “HREE” LEH
A== U
http://www.tmd.ac.jp/mri/scm/index.html

TEH OZH

\U]]U}
\HHU]E

2 H


http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Miura%20M%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Ueda%20A%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Takao%20Y%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Nishimura%20EK%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Nishimura%20EK%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Koide%20H%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Yokota%20T%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Int%20J%20Dev%20Biol.');
javascript:AL_get(this,%20'jour',%20'Int%20J%20Dev%20Biol.');

