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(57) Abstract: The present invention relates to a composi-
tion comprising a cyclophilin A (cyp A) protein, a nucleic
acid having a nucleotide sequence coding for the cyp A pro-
tein, or a recombinant vector for expressing the cyp A pro-
tein for preventing alopecia or improving hair restoration.
The composition of the present invention is administered to
skin cells in order to suppress the IL-1 expression of skin
cells, regulate the activity of ERK and c-jun, and increase
the expression of NF-kB p65, thereby promoting growth and
development of hair follicles. Thus, the present invention
can be valuable in the use thereof for the preventing and
treatment of alopecia-related diseases.
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g o Abo] Zndd AS F9ele A B I A L 2 FofE o] 1]t
A SE O] TL-1 &S A 8F5L, ERK H c-jun®] #4-& £ 811, NF-kB p65
E S F7FA 7] AL, o] o &) Bk ige] A W uhgdS SR ek, g
22k ot @ X 5o {F-&3}A o] & = AUk
THe s A

% la % b= 72 CypA/WT @ o] C57BL/6 PF-F-2=9] Eik A o] m] %] =
BE YE = AR g sto)

5 2% ] Lo (Vesicle), CypA/WT T2 2] -, 2 CypA/R55A T A 2] -
npg-2= 9] o] 2 A 84 S48 YE = ARzl o]t

%= 3a A 3¢ Vesicle(V), CypA/WT &2 (W), 2 CypA/RS5A T2 (R)
A 2] ¥ C57BL/6 VF-2= 3] ol 4wz o] vk -8 141 gk L o]t

1= 4% 1] Lo (Vesicle) 2 CypA/WT @& C57BL/6 PFS-2= 9] 5ol <74
A 2] gk 5, NF-kB p659] &al f12& 4k e ol

e o] AAIE 913 FH

ol sk, 1A ool 93] 2 WL ur} A M 0% Mg . o] F
HAelE 02 B A9sty] 9@ A0 R, B g Wi} ol
2 A el o] 5 4] etz e Fel Aol A 9ot A Ay stk

ASAE 2 U

A A4 1: A 2% @ A (recombinant protein)] | &

AAH T 3 AT 49 F7Ed Qo] =5 ZH7) pGEX-KG ¥ E] o]
AQlske] A3 M E] S A 2F8kaL, ToplOF Hhel| 2] o} Al 3z e &4 = 2ls}- i o,
A ey vhe 2] o} 5SmlE 100ug/mle] $F3] A A8 X gh&l+= LB W %] (Luria
broth, 500ml)°l] ] &8} a1, 37°Cel| A < H] & Al o] A (orbital shaker) & A} 3} <]
kAl (overnight) ¥ 9F3} 21 v}, whel € o} = A600(Absorption 600)°] 0.47} 2 w7} %]
w32 AL, 0.2mM e o] A2 1-E] ©-b-D
Zre B v] 2} L= A} o] I (isopropyl-1-thio-b-D galactopyranoside, Sigma Aldrich,
Germany) = ©]-83}o] = (induction)3} 8 2.1, 37°Coll A 4A] 7t &-QF ntal i),
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[63]
[64]

[65]

[66]
[67]
[68]

[69]

[70]
[71]
[72]

10

Al
=

2 F53517] Y8l Mg A-S 3000rpmoll A 30 & LA EE ek A
(pellet)S 200mM PMSFZ ¥ 3}5}+= PBS-T & o] &1 &3}9l ). &
2o} Al 3EE AU 0] (202 H 2 QB 158 231, 58] w2
(lyse) A AT, A= 22

E}A}-0] 2= A 1} 2. Q. 2= (glutathione-Sepharose, Sigma Aldrich, Germany)©]|
A3FAI A A 8)}3 3L, EF 1 (thrombin, Sigma Aldrich, Germany)<- ©]-8-3}¢]
Aetsklv). A4k &5 2] ¢ (phosphate-buffered saline) % 8% &}
GST-hCypA/WT 2 GST-hCypA/R55A A Z 3§ vl 4 & 77k = 55190 o

flf o 1T
oy ok g >&E k

o,

AAd 2: 485 E

A5 654 9FZ C5TBLI6 PH-22= T4 A A 5B (A&, ol A 43}
150 52 3 &8 golsho] & AFFA B d 5 Al H Tk

7k 4qnte] of npe- 25 Shbe] ARt o Fhol, 370 9] o, F 120 O] mb-2E
B Al g o) ALE-3F T, BB X (follicle)©] F-4] 7] (telogen stage)°ll & 71,
AT 778 np-229] T8 =S VMR A LHA A EST HE 5
U2 H(Day DF-E, WA 242+

&l 10ug CypA/R55A A 23 w4
A, = IOMI 4= W 1] 14, elution

oA, 2209 B Aol 7

o], & l‘i— A A (skin specimen)Z

LA

A "] o 3: o] = £ Z(Immunoblot) ¥4
F U E 0] E(NaVO,) 2 2 o}A] ¢ A| ZFE] A (protease inhibitor cocktail,

- 1’4 EE, F9)S E3H8kE §% 8] 9(50mM Tris-Cl, 150mM NaCl, 5mM EDTA,
0.1% NP-40) % 7}-5-2= 9] 5 22 2)-& 72 sh(homogenize) 3} 31 TF. 1 A
88l &-(lysate)S SDS-PAGE 2 (12%)0l] = &}o] A7 H &S =35+ 3,
UolER2AER 0 2~ My glolo &4t}

7] MHE 018 5% BSAT 1A 7F EoF B23}51 A2 &k 3 4ol A 13}
SHA 2 WEA (overnight) Wl 31T, 23F A 2 45557F Al S8 A vl &Sk 5,
g A &S Y28 55 F1) 9 A] 2F(enhanced Western Blotting Luminol Reagent,

Santa cruz Biotechnology; Santa Cruz, CA, USA) 2.2 A] Z}Sl(visualize) 3} %3 .

A A] o) 4: Z 7] & (histological) & T

5% (dorsal) ¥ H-5 4% 3} 2} & 9] 8} 0] = (paraformaldahyde) ol %] 3} 3L
24 A 2% =3} 7](optimal cutting temperature(OCT) compound, Leica
Microsystems, USA)oll W73t 5= 34381 A W5 A FH . 12um A Aelg o)
T Eefol=of gk aivt. A2 8wk 7 (hematoxylin) 2}
o .2l (eosin) &% A A3} Y-
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11

A A o 5: A F 27 3 gH(Immunohistochemistry)

Zhzro] vzl o] W] ES WA A 8 8kS g8l A ST A EE
4°Col Al 535 &<t Ml &2 (MeOH) & AL 8} AL, 2ol A 24 1F &2t 2% 8%
A A & A (normal goat serum, Vector laboratories, USA)C. 2 55383t} 554
4 A (specimen)E T Y & & (monoclonal) 13} &4 2. 4°Col| A WA vl &35 3=, PBS
|N o= MA LA, B G A oA 7} A b 23k A = kA ZTh H o A A
W (section) = UF A ¥ A 4% 7] E (Dako EnVision Detection Kit, Dako,
Denmark) & AF-&-3}o] A7} 3}8} Q)T

23
1. CypA @84 % vpg-2 ok 4
T Aol CypA E o] 7] 58 At8k7] $38ked, C57BL/6 V-9 %
9] 3ol CypA B AL 4z 0 2 wj ol =g a}ar, v 5 o) wistE B 2agle),
A2 A Z(black pigmentation)©] WEFLH, B Bgdo] 54 7] (telogen
phase)°ll 4 4374 7] (anagen phase) = o] & 5771 & o Ur}. 5% 959
(o]

A8 3 A 5 1290 Asksk ek, B3 vhA ) 2191 ) 209 Fo
CypA/WT Tl 2l0] A 2]l vk 92s )0t 5140 51 e ik 42

HAY(E 1a).

=ra A e 19 52090 F-o] W SkA 3 571 9] Etn=5)2] St Aol
=g Sk v 5Le 9] o225k ] o], CypAWT B2 712l &= o ef
3.50] ] modk A S =089 U PPlase(peptidyl-prolyl isomerases) 8.4 €] 0]
Aol H 78 E CypA/R55A @2 A 2] &2 CypA/WT @i = 2] A 3o} AL
FE B Y(E 1b).

il w3 = 2 A A (elongation)dl] ZF&31E CypA ©9 A o] F 3}
3k 1 (hair follicle) 4] 4ol 2F-8-3F+= CypA W2 o] oI 8+ 2 A}E]7|

=
A=

Eul

i

A 3lo], rhg-2~ T F 97 A A E vhE4 7l (hematoxylin) 7 ol 241 (eosin) 0. %
A A0S 928 3} QA U, B il of] (vesicle) 2} H] Lk W], CypA/WT ©¥)d o] )¢
P2 122508 @4 258 E 2k 2 (hair follicle) S 0] 2% QU 2).

o3

ju|

3. CypA D d o) o3 T3 A - M= did o] &2l

CypA @l o] ik 4 248 54317] Yato] o gzl o] e&
28R, Zh2+9] A& oA g (homogenize) 3l 3L, SDS-PAGER +-¢] ¢ 5,
zro] g A 2 A &3kt 4 A F%1-1(Interleukin-1, TL-1) %}

| & 22 A] Al ol A 2(Cyclooxygenase 2, Cox 2)2] W& S WU E & 3¢t
< (Inflammation) = & H A 2] e+4] A4 &5 /2 5 dfifo|t,

B 5 71-1a(Interleukin-1 alpha, IL-1a) 2 918 5Z1-1B(Interleukin-1 beta,

r0 g2 2> N fr
o
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[87]

[88]

[89]
[90]
[91]

[92]

IL-1B)+= W vhg, 95 -3, W & N A A (hematopoiesis) 2] Zd of] #o] 3}+=
L0

/\}O]E?}‘ﬂ(cytokine)o] CESHIL- 12 B A A E il slew 2t

o

bl 4 91tk 18] 31, Cox 2% =
el o] ofef sk “Xﬂ% ¥E R 559
L-El-zo], CypA/WT @
29] W32 1] ul o (vesicle) 2} CypA/W | A zFo] Al o] gldtt.
O 2 ERK, p38 2 c-jund} -2 A 24 3 A e 7oA e S
SR Ei‘—'ﬂ &3t} &= 3bollA] L1rFJrUr7<O] CypA/WT ‘ﬂr‘i‘i 2 ERK % c¢-jun®]
S 2R, p38 9] A ol = 9] g 2Fo] A& Ve A] 88k
v apo 2wt J-gl npA (termmal differentiation marker)<!
O] &3 A ¢ (involucrin) ¥} XX 2o} E A 2~ vlA Q] bax 2] W S
=54k 2 A}, CypA/WT §Hild o] X 2] = o] & 23} W L 2ol A~
nhA o] g ol o &S 1A A % AT 3e).

= ‘/[: Q) . .L. 33.01]}‘1
A AT ZE, Cox

Hr

mﬁ
uﬁm
—_>i"4

rﬂ—im
O
o

4. CypA/WT @& o] NF-kB p65 '2d =4

9] 3 7 A ol 4 NF-kB p659] 238 5L 541319t} NF-KB p65+ W+ g
/374 2 EH(development) 9] 3£4 &= 5 slifo|th. &4 84 NF-kB+ Wnt, 2
Shhe} 72 319 % A} (downstream gene) & XA ST}, A4 o2 Wik Hito
A AY I E = F )

B2 A}, CypA/WT 2 8] ¥l np$-2 9] 30)| X NF-KB p65 3 o] Z7}5 Srh(=
4).
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