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Research advances of Edar signaling pathway in hair follicle development

LI Xue-Er, ZHENG Xin-Ting, MOU Chun-Yan™
(College of Animal Sciences & Technology College of Verterinary Medicine,
Huazhong Agriculture University, Wuhan 430070, China)

Abstract: Edar signaling pathway, which was initially characterized from hypohidrotic ectodermal dysplasia (HED)
syndrome, plays an important role in morphogenesis and development of ectodermal appendages including hair,
nails, teeth, exocrine glands, etc. In mice, hair follicles initiate and develop in embryonic stage and go through
cyclic growth after birth which are regulated by many signaling pathways. Of those, Edar is one of the key
stimulator for primary hair follicle formation and highly associated with hair fiber thickness in adulthood. This
review illucidates the function of Eda/Edar/Edaradd signaling pathway on hair follicle development and cycling,

wound healing and skin tissue homeostasis, and speculates the potential clinical application for HED-associated

disorder targeted on Eda/Edar genetic variants.
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Notch®™ FlI Shh (sonic hedgehog)'*'* 2, H:rr Wnt il
Edar {5 51 B £ B2 5 R A KA BRI b Bk 3%
FREEMEM ", Bdar 5538 8% 3 2R R H
I —REE WIREEE, VAL RAEH A B ik
Mgk E " %05 5B AN Eda-Al. Edar F
Edaradd =A~FEH, HAEAT— MR R R A RAR S 2%
FEA RN DTSN E K EA RGEIE
(hypohidrotic ectodermal dysplasia, HED), 1E/)N i R4
PRBEAY et 3 20 F A HED [tk 0 kb,
Edar JABAOREE /N R E TR F AR E Y AHE
WA K P, B2 5 R SR B R P,

1 EdarZSi@ig

Edar {5 5 il % 3 2 tH ¢ /4 Eda (ectodysplasin
-A). %5 5 37 A& Bdar A1 5T P 45 2 55 11 Edaradd
(ectodysplasin-A receptor-associated adapter protein)
g M, Edar 5 HORE R PERC AR Eda 43 5 E T
R R FE IR ¥ (tumor necrosis factor, TNF) 5244 5 ik
AR 1, BAT TNF 52 44 5 0% 1) S 2 ffa py 48
T4k, AT DL A N A2 22 ) Edaradd f4ET- 45
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B DR P,
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A28 T, FIARTR A RIR A, S
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Bda-Al ( %% 391 & /., X Eda $§ Eda-Al)
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PIFIAL KL (Gly-X-Y),o BRI B 82 fy Be BL & TNF
PRI B, fEXT 100 24 XOEB AT RANE 2 R
B REZHE1E (X-linked hypohidrotic ectodermal dys-
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A1 13q12.11-12.3, 4R EE 9 M 12 MNEF, 9
fih 318 F1 416 N& HE R . Eda2r J& I BU5  2E H,
FEN- i e A 3 BrE SR 1) CRDs 4%, k= N-
Ui {5 5K ; Troy J& 1 B g5 EE 1, H N- i 4h et
A 4 40 DMEIEERIEFEM CRDs 4% %, iy
W e 4% 85 1 Edaradd ) 4mfd KA T 1942.3, Bf
TAANE T, b 208 N IEFL. Edaradd & N-
Uit Traf (tumor necrosis factor receptor-associated factor)
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Edaradd & 42 #1 Eda-A2/Eda2r i& 42 P, g i@
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AR EEBE KA, MEMLE B BivE, T8 R iE
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B REEH =B Y. Z=REE5Y5E
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1A - 324K MK ectodomain-Edar. 1% 5 F4 44 17 1
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5 SRR N P, 7E Bdar {55 0 B RCH
WS I, 2R 1) NF-xB 38 & 5 =406 K 7 1-«B
ghA Rk FiE M P Eda (K f# P24 ectodomain 5
AR Bdar Fr R 4h A f5, Edar MGUR AR, fHFH
HU T 4540 385 W N #1452 53 Edaradd [ 56 T 45 44 35
HEE G, W =R 5. MR K Edaradd
TSI A1) Trafe ™, /5 Traf6 454 TAKI (Tef B
activated kinase 1) £, Jflid £ Bz #1biEt1%
a5, TAKL 544 i TAK1 A1 TAB1 (TAK1
bindingprotein 1, TAB1). TAB2 { TAB3 41% . %
11 TAKT 3 — 20 30 IKK (I-xB kinase) & &
Yy, AR IKK 258 1-«B B R AL, i H B
H R FF AR, AT RSB NF-xB 30 B 7 JfL i
W% rh NF-xB W FEF- i Ja A%, A% T TS JE R 1)
s PICE 1. IKK &AW 5 AT IKKo
FIIKKP, PLE—/Nif5 4L IKKy (NF-kB essential
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X — R Edar 1) 5 KR B & B0 26 B
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EDAR K28 1 540 Mo, /NEREE 1326 MRE,
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A7 AR FRAE BN Z R (Val370Ala). 1% BN s AL
T Edar FISE T 25 M3, 78 TN A ok s A8 5%
L 58 Z A B M 4 BT, 2008 4F, Mou %5 BU 7
FE HE PR /N BB B (1 0t Fi b KB, Edar370A 741 i
KP4 5% Edar 2445 575, FECNE NF-xB [
WEPE R s R AR S EUN R B AR, AR
B AT R A A T S SR A NN Sk R R L (1
FRAE P, 2013 4E, Kamberov 25 B2 454 N KBEAE
FE IR T, RBNZAL S A /N B E
R, s H A R R B 45 - 3704 i T
NERARXS T 370V A G TN B R AL, TR
I, R AR RRAREAR N, BRAR SN SO . R/ RS
R R Edar F5 N5 8 SNP (AR 40 B8 T 1 S Bt
JRVIAH R AL, [ B TR RN BELE I8 K ik Ak T
T Sk e e 2 7 S 103 4 8 A At o
3.2 Edar B3 EREKEANZN

Edar il % H ) E 2 7, EBRAAMEEK
AR R SR, HFEAE S
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77, Eda. Edar fl Edaradd ff] 3% 1% & 7£ 4E K W oK 1
REAE, BRI RCRIIRIAE T, FbE
IEERAR P AE KA, Eda-Al fE BRI BIER .
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MERBERSBEI T, HFAREREEROEFHE

Feik; A K Y], Edar 78 B EE B A AREY b 2Rk,
KR IA AR AN MRS R A R PUE T 5 7RI
¥, Edar 2 7E P HRES R SRS bRk, e AR
HEENHOERREENEZES P, Fik, Edar
FE BT RS 5B BT R EAK, FRE2
MEE A U 58 10 3 e AR B M SR B F T R B,
K14-Eda-A1 % 3E K/ R B R — AN KR T
ARUNRA BT, AR R A
SR TFEAERN . BT EOKES KT
Az KT AR R ] S IE ARG ), Mustonen 25 % 5 i
Eda-Al 2 5% BRAEKY], (EA KB ZEK,
BB R N SRR T AR KO B K R
downless /I R BB AL HAFEGT T 87 A RN S,
B Ak B T L 5 R0 AR B 40 M Y NF-xB 15 5 (1) 410
PR X3 B3 T 401 2K 1 (X-linked inhibitor of apop-
tosis protein, XIAP) ik N i Y, iX Ui B4 Edar
W2 iE S BRMAMAER T, SRS
W, REHENT AR P,
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1k 5 98 R s N7 i BB £ 484 B B R B Y B Y,
Forb Edar {5 538 26 32 222 55 41 Ho 38 56 o B ) 4
TEAN MG B, BB 24 h P, BN IDA %
20 A R e 3, e O R, B i
B A s B R EEN B Y
Garcin 25 P LB, 75 157 /N RS2 RS540 i 495 11 10 4%,
Edar [JRIA & T 5 MAE Tabby /NEH, T Edar
GRS, SRR RS, T
AW Edar 55188, 23 AITE P2/ R A D Ak SR
73N mAbEDARI (Edar ¥iG Pk ) HEATALEE, R IM
Tabby /IN B A R 545493 18 52 1k 52 31556 B /N BROKCF
ER/NRA, R Edar 3598 BRI T R
JRBT bR Ak, QT RN, 2 R B R
2 JR A A AL R, AR O bR R T A5 D A B
ENMEAR LR 4 &2, Edar {5 5@ 5 1 7K 7
FIEWER T RE R DA B el
FE R fr Ak #i b, B %€ A BrdU (5-bromo-2-deoxy
uridine, 4 L 14 5 bR 10 ) BE 1 4 AR 2R 0t HEZEL I 4
FEAE AT, T B R B P T P 398 B o R A i 22 5
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F W] Bdar {55028 1T 20 W SHLUE R AR
(1 HoAth B FE 20 M BF AR A SR 515 2 Y. Edar
Rl Rl S SRSt o w1 VMR EGE St o S il ol
PIALE], 5 HARE Sl BAE, REEH T AE
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WG O AR Bk 10 A% (Edar) R G 04 0 33 4%
(Edaradd)* . HED [f1355 & 5 R IRk B, o
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SEEG Ak — 1697 A8 HED $24t TiF %1 &,
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W EDAR, Jf 7% EDAR {5 5 i@ i, Bl 1 Ak
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7E IR b, Hermes 25 ) X} 15 d Tubby % §3, F i
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NG AR JE R A 2 i AR R BEA AR 1) Tabby /)N B,
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B B B KRR A AT IR R B
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I ARAIE TR B, FEA A 14 B SR B ot X
TR AL 5 S R LI IG MY Boig T, R R A
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RRTER M R EA—, BRI R R
(B T BRALECE A TR ), X ERER R 1
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()58 E BE AR 2 . AL, TR sp AR Y v
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VR TT I TE] A B R AN . ISR AR T

Jfix 6 R 3, EDI200 K 2= 7E ¥R 97 K ik Jo H I s 45
)R B SR 7 TR A = KR FH i 5%
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%72 5| #2 N8 HED (R AL 8. BEAE H ¥ H 70
WP AR L AR 22 1) Wik e, it — Bt
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AR, Rl BRAEK. Kk E. F
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o EOPRE ) B e A R SR T Bk YE . D7,
Edar {5 518 B AE A ZLG012 B b i Dy RE 2 B AT tL L
B — WA 5 |, A Bdar {5 53 A B 22
N JFRE T &R . ¥120 Bonnl fe il Wos R+
SRR (R AR M s R AR A &S, N,
FR ARSI LU 5 i R A 260518 52 S 49 1) 46
HigH, 2 BEH R — NS, Afridt—3
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F 77 % B AT AE R 38 At — 20 i Fi e, MRS EA
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