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Ay
1. 309 E71AIx9) AT BHFAE 28 E v
At BiEo] otEAY (Wharton's Jelly) ZHE Fald =719 714 ol Y EV|AEAEZEEH A

A Aol
kol 10% AEfold  (fetal bivaine serum,FBS)S 3l =Wz W3E o]Z wix](Dulbecco's modified
Eagle's medium)(DMEM, WELGENE Inc.)wjA|S o]&3}d 5% COp, 37CEFANA wiFHAT. <7 BH5F AXE

(human dermal papilla cell, DP cell)® <Al FyxZoA Ey(hair follicle)S E/N=E 283 &, =T
(hair bulb)ellAd EHFF AXE AFsEC. 19 dFYA7F ¥ Follicle Dermal Papilla Cell
Medium((PromoCell, He1delberg Germany) HIAE A}g3&to] AFHE A5 AEZ AEMY HA(Cell Culture
Dish)ol 2ol T4F 80% ol thrb=w At a3l oW passage 3~45 Aol AHE3HITE

2, IR ZZAE(Outer root sheath, ORS cell) =k

9w %x A|¥EE ScienCellA}e] A3 (HHORSC:human hair outer Roor Sheath Cells #2420)% F-visle]
Mesenchymal Stem Cell Medium(ScienCell Research Laboratories, Inc.)®W|*|Z o]&3}e] 5% CO,, 37CZA 9l

A W ahgie.

3. glg 2L 9% 92" EZ(Western blot)

A, SRR k= A5 AMIEES HolA RIPA buffer(20mM Tris-HCl (pH 7.5), 150mM NaCl, 1mM
Na,EDTA, 1mM EGTA, 1% NP-40, 1% 4% W2AZ#o]E(sodium deoxycholate), 2.5mM AF I EZEAHOE

(sodium pyrophosphate), ImM B-SAZE2Ho]E(B-glycerophosphate), 1mM NasVO,, lpg/ml FHE

(leupeptin)ol E=ZHo}A| A3|#] ZIe]L(protease inhibitor cocktail)(Roche Applied Science, Mannheim,
Germany)-& 7lsto] @ dS FE3ITE. olw] At} e AlaE UYe X9 DHTE AlZ4E= X

REE AL Fe 13 FuFd BETE AEOP cell) Sol @ & vk

AEdt Bge B FE3 dA %"E‘; 2 834 gX W (bovine serum albumin, BSA)S EFE3}sla, BHH=x
Z(Bradford)(Bio-Rad, USA)H <o 2ale] 10% AF =dd Auo|E-Zgjoladolvw= A 7% %5 (Sodium
dodecy!l sulfate-polyacrylamide gel lectrophore51s, SDS-PAGE) 2 A 7] E38le] g3t v}, o|ml&-p 1t
(Immobilon-P membrane)(Millipore, Billerica, MA, USA)ol| Ho]AFt}t. o]mWlE2-P k& 5% BSAZE A &]|dtaL 1
2 A2 TGF-B1, TNF-a (3]Xu4= 1:1000, rabbit polyclonal, Abcam), DKK-1(3]4®j<4= 1:1000, mouse
monoclonal, Santa cruze biotechnology), B-actin(3]4u]4= 1:3000, mouse monoclonal, Sigma-aldrich)<-

AHgsteith, @A wd AR Luminate Forte western HRP substrate(Millipore, Billerica, MA, USA)<
ol-gsto] &Rlskgltt.

4, )R 2= M E(Outer root sheath cell, ORS cell)9 ZA& &4

itz ME AXEX F2]EL Cell Counting Kit-8(CCK-8)(Dojindo Lab, Tokyo, Japan)S ©|&3le SAH3A
o}, FAAH O E NMCDB153S o]838}e] CCK-82 1:10vMf= 3| A3le] QR X Ao H7lstar 1 A7 30 & F<t
HSA1Z1 & vlo]a 2 & elE ZlH(microplate reader)(Victor X3, Perkin Elmer, Santa Clara, CA, USA)E
ARE-ste] 450 mmoll Al FBEE SASIYA, AEXZEA Axe dx2T9 F35 @3 vuste] AT

[}

<AAd 1> 5719 7|4 E(stem cell)9} A ZFF A EDP cell)d 1z Fui%(co-culture)

A, BT AEZOP cell)o DHTE 10 nME H7Fstar 3 AlZF wjgek ths, ol& F3tY &71AEet 13 30

F(co—culture)dtRtt. FAIA o2 EWNAD(Transwell) (24 mm Transwellze -COL Collagen-Coated 0.4 um

0% Ho
il

Pore PIFE Membrane Insert, Sterile,Corning Inc.)< ©]&3lo] EfF *1]55(5><104 cell/2 ml)E Azt
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(upper compartment )l A BIFEFIL 27k ZI)AE(1x10° cell/2 ml)E Fe7H(lower compartment)oll Al ZHz}
HjeF3le] 24A12F Ft @ Al(Starvation) ¥ & B+ AEDP cell)dll DHT 10 nME 3 AlZHa<t AHEsbar,
t}2o = DHTol <& £4% RHF AXES} FUE S7AMEES F3H9 Follicle Dermal Papilla Cell
Medium((PromoCell, Heidelberg, Germany) HjX|Z o]&3s}le] 5% CO,, 37 CEZZNA 2A 75t T kstgltt.

= X

Ay

=

<AAld 2> 2 @A FTHIEES T3 dRIE AXE F4
1) 1z Fa

A, B AIEQDP cell)oll DHTE 10 nME H7Fsta 3 AIE wjFek ths, o8 $39 E7141329 12 3
% (co-culture)stg . FAHC=Z Transwell(24 mm Transwellze -COL Collagen-Coated 0.4 um Pore PTFE

e

Membrane Insert, Sterile,Corning Inc.)& o]&3ste] EFF AEGX10 cell/2 ml)E= S lower

compartment)oll A ®iESFL F7+ %mﬂg(lxﬁ cell/2 ml)&} EZZ HIE(SXIO”I cell/2 ml)E 3tz
(lower compartment)ol A Z+z} wjeksle] 244131 §<QF w52l (Starvation)d ¥ ZfF AEZ(DP cell)l DHT
10 nME 3 AlgbEeh AZstar, o=@ DHTO s &d% ERF Axet 9 £V ﬂﬂi e
Follicle Dermal Papilla Cell Medium((PromoCell, Heidelberg, Germany)®jA]|& o]-&3}e] 5% CO,, 37C =710l
Al 2N 2SS Sl ekt

2) 22} S|

27 <)

Fo 37] 14 B B8 348 g AEGX10 cell/2 n)E IR MEGX X cell/2
ml) e} 7 §-3 3 MCDB153(WELGENE Inc.) wWiA|Z 2

o] &3l 5% C0,, 37T ZF7eA

<A¥e] 1> DHT &4 stolA, Z/F ML TGF-B1,TNF-a, DRK-1(Dickkopf-1)9] wrda £4

EfF AXAA FAdZE 22 Dihydrotestosterone(DHT, Sigma-Aldrich,Inc.)ell <3+ =@t Har] 29I
TGF- B 1(Transforming growth factor-beta 1),TNF-a (tumor necrosis factor-alpha),DKK-1(Dickkopf-1)¢]
WA b Fds Flsty] 98l ZHF AZDP cell)o]l DHTE =X 10 nM & 50nME 3, 6, 24 Az H=2
Aelgk &, 7 Aol s 2w ERo R EASHIT.

T 2% DHTE 10 oM =+ 50 oM A&lstar 3, 6, 24 A|ZF w3k Z/5F AIEDP cell)dl thdt g2 B 2
2, oo mEE YAZTEES DHTE AFkel aF%m(10 £ 50 n)E BFF AZo AzEz st &,
747ke] M| Al TGF-B1,INF- a, DKK-1(Dickkopf-1) H@Ax}o]& &<l A7} 3 AIZMEEH Hlry] fEEd5o
dol 7L es At &, HATEES] Helo|ERHAEXHE(IDE 3 ARE ol Agd 45,
B AIEESE DKK-17F 2dE A, BaT AR Vlee gAstH mdAxe] Ade qAsks Ae &
ATt

<Agl 2> 13 Fug) ) ¥ ZHF AXAM T68-B1,IF- o, DRK-1(Dickkopf-1)8] BHRS 4

Al 19] 12k Fujgo]l ¢had EA5F AlEolA TGF-B1,TNF-a, DKK-1(Dickkopf-1)9 YIS d~" &
o2 BEA5AY. 7] TGF-B 1(Transforming growth factor—beta 1), TNF-a (tumor necrosis factor—alpha)

DKK-1(Dickkopf-1)& E¥AAS TR ZFF-(hair bulb)7} HF43= Al7]1Q) EHa7](catagen)E FX=3}
2, o]59 A& F3 BT AEe 7T 43 AE ot & gt

rir >t‘j Ml
s,
10

(o
>,

1Al 1258 5 ot 2T A

ok 12 3 o
, DHT10nM-2 DHT A& F%& yeld Aon, E7|Mxe 7|29 13 Fuld /-5

o
b

ooz H
K

vhebd whst kol DHIO) of8] R ATOIA FEE HA] KRS, 09 1A% 1%
& Tt A48 AAHASS FAY. ot FG F/AESS FHF HAL Ba) DTl o)
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[0112]

ZHE H37] =222 DKK-

-
X

1 Dihydrotestosterone(DHT)oll &8 =5 Al

2 X o
=l

Rk

<

oy

=
=

N

&
=

[0113]

}o] DKK-1(Dickkopf-1)<]

o

oo

ar

o

3

To} 1%

Y
X

=71 A

A, DKK-1(Dickkopf-1)9] &

gsog, F3H4

[0114]

43t

=
=

-8(Cell Counting Kit-8)%

INE

je=d
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EH2

Timeth) 0 3 6 24
DHT(nM) O 10 50 10 50 10 50

DP + O+ + o+ o+ o+ o+

EH3

DP + + +
DHTI0AM -+ 4
7N ZE - - +
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