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Abstract

Mammalian hair follicle (HF) is a complex structure which consists of several distinct cell lay-
ers. The HF is an ectodermal appendage that resides the skin, and unlike other tissues and
organs, it possesses the remarkable ability of self renewal and undergoes a hair cycle throughout
life, Recent advances in molecular genetics have enabled the identification of numerous genes that
are involved in HF morphogenesis and cycling. Furthermore, we and others have recently report ~
ed that mutations in some of these genes are associated with hereditary hair diseases in humans,
such as autosomal recessive woolly hair and autosomal dominant hypotrichosis simplex.
Identification of causative genes for hair diseases strongly and directly suggests crucial roles of
these genes in HF morphogenesis, development, and hair growth in humans.
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KRT81, KRT83, KRT86 | K81, K83, K86 (basic hair Autosoma! dominant 2
keratin) monilethrix
DSG4 Desmoglein 4 Autosomal recessive 3
monifethrix

KRT85 K85 (basic hair keratin) Pure hair and nail ectodermal | 4
dysplasia

CDH3 P-cadherin Hypotrichosis with juvenile |5
macular dystrophy.
Ectodermal dysplasia
ectrodactyly, macular
dystrophy

LPARG P2Y5 (G protein-coupled Autoscmal recessive woolly 6

receptor) hair

LIPH Lipase H (phospholipase Al) Autosomal recessive woolly 7
hair

KRT74 K74 (basic epithelial keratin) | Autosomal dominant woolly 10
hair

APCDD1 APCDD1 (Wnt inhibitor) Hypotrichosis simplex 11
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FERTE (monilethrix) 13, BEOESEMMIZ
MW 5% 2 & TRERICERMIETRT 5 Z &0
WMOXRKEERETHETHH (B1A), HRER
B IS BEERE L 5. GiE1E, B
OHIEROFRAFTHHEr 7 F v 22—
5 3FHOBIET (KRTS1, KRT83, KRT86) O
WTFRH»DERTHRIET 5 Z L MBEICHE SO
720 ZOHEAZ, HREEBIEOEREN,
EROBHLMIBEES T2 I - F LTS TR
TUVUA V4 BIET (DSGL) DERTRIET 5
ZEEDEEDY. Fr5F L DSGLIE, B
Bl AL 2 THREBRL Tk, liE
DREREN 2w BRI X N7z, &, KRTSI,
KRT83, KRT86 & 1250 KRT85 X125 Fr 7 F
VBIETOERY, EEAZBIEE AR 4KT

WHREREMEO R KMEL (pure hair & nail
ectodermal dysplasia) % FIET 5 Z & FH S
P79,

PAORAUZOERIILY
RIET 3 2 DOARMERKR

HIL I B 03, B4 lidds Ol TEE
AIREEE S MiladEEs A T Th D, BAIZIE, E
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5. P#AF~Y vi#i{AF (CDH3) OZEREIE, O
hypotrichosis with juvenile macular dystrophy, @
ectodermal dysplasia, ectrodactyly, macular dys -
trophy (EEM) syndrome &5, 2O %K
PEEHRER LA S Y. Al TS BIE &
EMERL, HBETEZhEOMRIZNZ TAE
WEERTH. ZhETIC 10 FoERPH
& ah/z5, B & genotype - phenotype corre -
lation X382 % & 14, CDH3 &= 1-LLokiz, FEIR
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OPEZE ST 2 BRI T2 ET 5D TIE A
W kHHlEh TS, F£72, LEOFHEERER
TTH%p63NDERTE CDHIOZERIZHEBIL
7EE - FEREREREZETLIIEHLRTY
727, 4L, CDH3 2 p63 D4 — 7 v FBIET
THDIEEFHL Y.
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W EHE (woolly hair) 13, B RAYIZEEZIEE
IZHER, By FTRESIEE - TLE S ZEN
FMoOTEERTH S (R 1B). KiEL, HHE
AREED L EHEOBEERE & 5. WGk
FHMOMETAREIL, Lipase Hi#{£ 1 (LIPH) &L
{13 LPARG @R TOERTHRIEYT 5 97, LIPH
BAZFVII—FALDO—2THD, EHMOIE
BThBrYV 7 7FYVEE (LPA) #A4KT5 9.
%72, LPAR6 H#{E T2 2 — F LT3 P2Y5 B[
12, LPADRZAERTSH 2 9. LIPH & P2Y5 i, £
BONBRBE I PRI EEBH L TWBZ L H
5 ¢, LIPH/LPA/P2YS & 7 F LARER M, b b
FEOME - REICEETH 5 Z LARE SN

— 75, WRGREMEOMEEEIZ, KRT74 85T
DZEFRTHIET 5 19, KRT74 #({£ 113, LIPH -
P2Y5 AR INERWICHENLr 77 V&
HAEI—-FLTW5. BEKOZBHEIEGEH ST
Whnl, P2Ys O FHIE T 7 F Y EEDOFRIC
DENRSTNEOTE AL EHERHIZR T3,
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HHM T £3E (hypotrichosis simplex) 13, %
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HMLBTH 3 Z LB O TG REERRMR
BTHD. HERLIT, REOFRRIZ DO THEH
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7= 10 Bz, PR SRERNTIZ X O, APCDD1 &
B, BEORE - ALK R A Wat & )
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B 2% L T dominant - negative #15R 2 /R§ & 1»
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EDAR signaling

EDA-A1
EDAR
EDARADD

keratins
K81, K83, K86, K85

desmosomal cadherins

DSG4, DSC2, DSC3

Wnt/B-catenin
signaling

WNT10A

APCDD1

classical cadherins

P-cadherin

LIPH/P2Y5
signaling
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P HEELRE (Alopecia areata; &L F AA) &, M
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—2TH 5 ULBP3 Iz T, NKG2D VU % ~ F
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FEPE RO GWAS TRIEIZE Eh Tnh s - 7.
ULBP3 & (id, R AOBAMMIZIZEL AL
RBLL Thsnh, AARFEO B T3 8
ICREARD 5N 12 ZOBRS A AA ORI K
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