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v
0=

2 M Al & (Collagen synthesis assay)
(7H &42H9=A N (ELISAY, Enzyme-Linked Immunosorbent Assay)g %
=7

et

o] Al drolAl X (fibroblast) Bl Al Al& e Alxy ZA A4 7
AEES a2 HY9=HH(ELISAY, Enzyme-Linked Immunosorbent Assay) 9

X3 AYg 2 Az

Ab&H2d - ob Al £ (Human dermal fibroblast) T3 o] 9} fAS A X E w) %k
Aol vigtel] HEs & #AYA-(100 IU/mL), 2EFEnto]21(100 ng/mL),
10% ZEjol& A (FBS, fetal bovine serum)S -3t DMEM(Dulbecco’s
Modified Eagle’s Medium) ¥j#] & T5 o] AFES zte= wixE Y1

31CE ] 5% obshgtas EgHeht W] welA W

(DA
-

-

=<

=

=<

=
XN,

é O:
A

X

&‘1-'

rlr

o,

o

=2

F1) AdFE AA AduAg
MEEAZ(AEZZFZ2S) ZAHMTT assay) @ AEE 96-9 ZolE
(96-well plate)oll D(welDF 1x10712 BF3 = AzujeF F7oA 2447+

AirekF A4 <= (PBS, phosphate
AAg v Aol H(FBS)= XE¥stA &+
MZR A= ZdotFil s AldEds Agste] AEE 2443
HjeFettt, MESAEMEZZAES)MTT) SN (0.5% 3-(4,5-dimethyl
tiazol-2-y1)-2,5 diphenyl-

[\3

H-tetrazolium bromide®})S ZF L(well)ol] 4 i1,



2AIZE Eoh md T v g AAG ds Hul"E A FA] =(DMSO)

€9 150 pLA S ¥ T3 S50 & s molaREdelE dAF7

:
o
=R
=4
o
=
8
&
¥
fru
ol
i
o
=
3
=
2
EIO{t
o
oy
il
Ao
o
e
Ev)

3) &%
Aol 5 48-49 Z# ol E(well plate)o] LA(wel)Z 5x10* 7|2 53 &
A Ev|F2A A 2441 7F Bl et} HHX]E: HEla 10 % ArkkEAE A9
(PBS, phosphate buffered saline)® Al A 2L AR A E ¢

i

=] e
L “
24X7 kgl vl s FHsle] FEhA & =AY

o

k1l
4e ZeAl

A\

ko 2@ ¥ (Lowry assay) ® SOz 3 = Fgd goz wASH A
Steol Adx FAAS et AlF-F2xe WAHS Jhesh

F2) S =4
Antibody-PoD conjugate solution 100 ulE wello] Y& vt 1/6= 343+
kel o EFE 20 pLE Wil 37CoA 3ARE wjkgeh wellell A vl &
AASE T ALk A2 9 5=(PBS, phosphate buffered saline) 400 pL= 43]
Atk EAAISE 100 tLE EaL Aol 1621 wigeta 1 N &4k 100ul<
P o2 450nmoll A & A9 =4 7| (ELISA reader)2 =4 3k}

a) ExdxA @ FHAREEFN 55 9ol 59 27 0, 10, 20, 40, 80, 160,

320, 640ng/mL7} %= =5

b) A]eF : Procollagen type I peptide EIA kit (Takara Biomedical Co.) B+=
o9} T3 7|E ALE

ri

30_1,
rﬁh

T3) 252 (Lowry assay)
A8 dHE Y (Bovine serum albumin) 0, 20, 30, 40, 50, 60, 70, 80, 90, 100 ug
NS Zhzre]l Alg e YW, DAY 2 mLAS F71skth Ao A 1087

7)
W2 sk thS Ed ¥ = (folin-phenol) Al 0.2 mLA S 2472 91 &3
T Aol Al 303 WA|ste] zH7be] xR ow drh widd s THA 1L
TrA sdA x&ste] dAow o HH o FEAS AL
600 nmollA FF s SAst EFdormiy A& HFHO=ZRY A9



WHE ArobMl E(fibroblast) ¥l Al AlE S AEW 27 mRNA

25 AN TFEAAHNS(RT-gPCR, Real-time polymerase chain
)

Z
X
e
ol
o
om =
W,
)
e
=
o2

2) Aol 2A)
9 ‘bS5

3) =%
AGolAEZE 6-9 Z¢olE(6-well plate)o] L(wel)T 2x10°PM = BF
U5 MEwFzdol A 2443 vjgeeh. viAE W QakkE e A A
(PBS, phosphate buffered saline)® A 23t t}g o 2 GRS AH
J A (FBS, fetal bovine serum)S X3¥3HA &&= A2 vixeo] @i 2447k
stk Al 5 #H3te] RNAE F=3 § Adstal AAF SFaLA s
(RT-gPCR, Real-time polymerase chain reaction)2S %3 =24 mRNA
HE S 40T RNA A3 23 BEAE ol &3to] AHFduh Horng)

F4e kel AR zREA WAL s

.

o
ne
H

) 224 mRNA 4d 574



1)

2)

3)

4)

g AEE F5sle] EE 1 mL2 &3 3 $ FE22IXE 200 ubs
A7veke] 1587 AAEYT T ASAE w2 FHITh Tl oAz
200 uLE ¥ ojFo] 1021 9AEgsta 45

A7ste] 5 FAEE gt AT AS AAT FH Ao AxAIZ F fe
3 2 7} Y| o] E-5F 5 (DEPC-DW, diethyl pyrocarbonate-distilled water)=
Al (pellet) s AE AlZl & £ FEAE o83t RNAE A &3tk Add
RNA¢} &]a HE(oligo dT), ¥l Z]9=(RT PreMix) % Hol €3] 2 7}H v
o] E-ZF(DEPC-DW, diethyl pyrocarbonate-distilled water)ES ©]-&3&}o]
JEADNA(CDNA)E 42 T 60+, 94 CollA 5%, 4 CollA] cox71o 2 A4
ot A AEADNACDNA)E AALE TFELAATS vty I
(Real time PCR Master Mix) % Ze}4ll &l 322 B (Collagenl TagMan probe) <}
o €ly] 2 7} B | o] E-FF52(DEPC-DW, diethyl pyrocarbonate-distilled water)<
Ho] &3sle] 20 pL7F H == st 95 T 3%, 95 T 156%, 60 C 30% 39
Abel & A AAZE FRHE LA S (RT-gqPCR, Real-time polymerase
chain reaction) &H|E Ah&sto] SA ST TFELAHRS(PCR) &1 2 ARE

Aol e AR 27 WAL THss,

s
L

w B o

AAdd A= FlAE 24 (ACtEhHS 3 Z24 mRNA 23S 24

r

rob
=

¢

Retinoic acid-induced inhibition of type I collagen gene expression by
human lung fibroblasts Biochimica et Biophysica Acta 1219:335-341. 1994
Regulation of Collagen synthesis by ascorbic acid transforming growth
factor-3 and interferon-y in human demal fibroblasts cultured in
three-dimensional collagen gel are photoaging and aging-independents. /.
of Derma. Sci. 15:188-200, 1997

A new method to measure type I and III collagen synthesis in human
skin in vivo: demonstration of decreased collagen systhesis after topcal
glucocorticoid treatment. /. /nvest. Dermatol. 98:220-225, 1992

Protein measurement with the Folin-Phenol reagents. J. Biol Chem. 193:



5)

6)

7)

8)

265-275, 1951.

Collagen Synthesis Is Suppressed in Dermal Fibroblasts by the Human
Antimicrobial Peptide LL-37. J Invest Dermatol129(4): 843-850.2009
Fnl4, a Downstream Target of the TGF-BSignaling Pathway, Regulates
Fibroblast Activation. PLoS ONE10(12): e0143802.2015

Collagen Metabolism Is a Novel Target of the Neuropeptide
a-Melanocyte-stimulating ~ Hormone. The  Journal of Biological
Chemistry279, 6959-6966.2004

B-Lapachone Regulates the Transforming Growth Factor—3-Smad
Signaling Pathway Associated with Collagen Biosynthesis in Human
Dermal Fibroblasts. Biological and  Pharmaceutical  Bulletin

No.4p.524-531.2016



(2) M= Z2HALEA &AM A A& (Collagenase inhibition assay)

(7hH

o

>

g

3}

1

EA4HYZAHH(ELISAY, Enzyme-Linked Immunosorbent Assay)g 3%
FHAYA & SAHH

Al A robAl E(fibroblast) M Al Al=7F Al FZEbAIGAl A <A

]

=5 AU A=HH(ELISAY, Enzyme-Linked Immunosorbent Assay)l & =74
= Aotk
) MEF A8 2 A Ea]g

Az e AGAF ahect

2) AR =A

(A EZSAHE) SAHMTT assay) o=
O,

.
o] &% duAYTVE Balol AEHAES UEUA gt FEE At o
A

2]
dddde A Fde Akl dE i 5 FEuxE =22 AT

AMEZSAAEMNEZFANE) SAFMTT assay) D AIEE 969 ZHolE
6-well plate)ol] L(wel)d 1x10V7) = EF3F 3 A Zujk oA 244 7F
wjokstch, wix]E v g ?l/&%%*ﬂﬂ”oﬂﬁl(PBS phosphate buffered
saline) 2= Al H 3 v 10% A®HoldH(FBS)S E3stA & MEE
A= ZdolFal dA TR AF=AS Agste] AEE 24A13F w e
MESAE(AEZ2ES)MTT)EH  (05% 3-(4,5-dimethyl tiazol-2-y1)-2,5
diphenyl-2H-tetrazolium bromide®})< 7z A(welD)ol] ¥ i1, 2A]7F &<k )
Foh M FA S AAZ BE dHEg A A =(DMSO) &9 150 uLA &

T3 EE5° + Y vlolaRZHolE 57| (microplate reader)®

ofls
R



3) =3
Aot EE 6 mmilFH A 4107702 73 ohs AEmF A 24
A1ZE vkttt vixE Wy QakkE A 2 9 4=(PBS, phosphate buffered
saline) = A &3 & <QiF A2 A 95 (PBS, phosphate buffered saline)
2 mLE YolFo] AA(UVB) 10 mJ& FA3E g atdE=Ae 2 g
(PBS, phosphate buffered saline) A|A ¥ ZAejo}& A (FBS, fetal bovine
0

serum)o] E&H A ke A2 Hixo] H = A
=X

k>

F2) FEAUA & =4
AEFEAFT A2 100utEs A(welDoll B2 oh2 1/62 A3 ajgd 4 g9
7} 100iE 9 AL Aol A] 2/\12} v kgt A(well) ol A i gFAS A th
AHE S5 400z 33 A=t &8 A (antiserum) 100l E W3 A0l 4

2AIZE WA v /‘ﬂ"”’# 2kZ A 4002 33] etk HSAHol = A

Aol &M (Peroxidase conjugate solution) 100u0E ¥ il Ao A 247k wk&-
A7l oS dakkE A E] 2l 9 5=(PBS, phosphate buffered saline) 4000 = 33
A=ttt ElgiH] 71 FA(TMB substrate) 1000E 93l Ao A 30&7F HH3-A

]
2tk 1M 34F 1005 93l 450nmoll A E4AH A SA 7] (ELISA reader) = =

ol

oty

of o] 77} 0

ﬂ.lO

a) T+ N9%4 : Human pro MMP-1°l] A =% A

313, 6.25, 125, 25, 50ng/mL7} ¥ =5 3|4 gt}
]oF

b) A NAFEla 2] g A (Matrix metalloproteinase—1(MMP-1))
human biotrak ELISA system(Amersham life science) = ©]9} 553t
71E Al&-



(Lh) AX7ZE F3}EAAH9-(RT-gPCR, Real-time polymerase chain reaction)S 3+
ZgA YA mRNA ©d SAH

o] AW AlrobAl E(fibroblast) HI Al Al&7F MEW ZAIGUA A Al

A tg 2 A3 (RT-gPCR, Real-time polymerase chain

ol
ki

[

>
>,
o
ofN
o

2) Aol =)
9 ‘hrst 59

3) =3
AforAEZE 6 mmul Aol 4x10°70 2 B8 o3 AEZmjdzaeA 24
A1ZE vkttt v A E Wy QabhE A 2 4= (PBS, phosphate buffered
saline) = A &3 & <Q4bkF A2 4 95 (PBS, phosphate buffered saline)
2 mLE 9YolFo A4 (UVB) 10 mJ& AN o AxtaFA A4
(PBS, phosphate buffered saline) AA $ ZAEjo}& A (FBS, fetal bovine
serum)o] EFFE A & A2 iAo A 3
i ge. Al L5 FHstel RNAE —ir%??} T Agsta AA T
HF-2(RT-gPCR, Real-time polymerase chain reaction)S =& 7] 2+
& Z 4 (MMP-1) mRNA 2@& 53307 RNA A5 23 F=AE
o] gsto] At A wel FULE FAS foto] ATz WA

=
0,
A,
>
£
il
tot
4
ol
£
[t
AU
il
=)
=
fr
ofo
:oé
rod
o
il
ftl
il
kel
ul(f
[\]
o
(@)
=
=
s



1)

2)

3)

4)

S gogy 2711 Y| ol E-5/F4(DEPC-DW, diethyl pyrocarbonate-distilled
water)= Al (pellet) S FEAIZ F £33 FEAE o] &3ste] RNAE A&t
e RNA ¢ =23 9 (oligo dT), ZZ YA (RT Premix) ¥ tjog
¥ 2 7} B Y| o] E-5F(DEPC-DW, diethyl pyrocarbonate-distilled water)&
o] &35t XA DNA(CDNA)E 42 T 60+, 94 CollA 5, 4 TollA] cox7d
o2 A3t A" A4HA DNACDNA)E AAZE SFFaLAHTE vl
¥ T2 (Real time PCR Master Mix) % <1¢1¥]-1 glwl Z =2 B (MMP-1
TagMan  probe)?}  Tlog€y 27}H o] E-FHF(DEPC-DW,  diethyl
pyrocarbonate-distilled water)& 2ol &&3lo] 20 pL7} H %S sty 95 C
3, 95 T 16%, 60 T 30x 39 Ale]& ZolA AATF FFELAHNE
(RT-gPCR, Real-time polymerase chain reaction) &H]Z A}-&3}o] =A 3t}
AAF S (PCR) FH] B ARG Alofe] & AlF =1 WAL 7Hsdtth

ol

e AuA"E 24 (ACEHS S VEsSEREEdas
A

Retinoic acid Inhibition of collagenase and gelatinase Expression in human
skin fibroblast culture. Evidence for dual mechanism 7he Journal of
Investigative Dermatology 81: 162-169, 1983.

Regulation of Collagen synthesis by ascorbic acid transforming growth
factor-B and interferon-y in human demal fibroblasts cultured in
three-dimensional collagen gel are photoaging and aging-independents. J.
of Derma. Sci. 15:188-200, 1997.

A new method to measure type I and III collagen synthesis in human
skin in vivo: demonstration of decreased collagen systhesis after topcal
glucocorticoid treatment. /. Invest. Dermatol 98:220-225, 1992.

Cordycepin 1inhibits UVB-induced matrix metalloproteinase expression by
suppressin the NF-Kb pathway in human dermal fibroblasts. Experimental &

_11_



Molecular Medicine 548-554. 2009.

5) Decursin inhibits UVB-induced MMP expression in human dermal
fibroblasts via regulation of nuclear factor-Kb. International Journal of
Molecular Medicine. 477-483. 2012.

6) Sulforaphane Inhibits Ultraviolet B-induced Matrix Metalloproteinase Expression
in Human Dermal Fibroblasts Korean /. Oriental Physiology 922-928. 2012.

_12_



(3) dat2elAl &4 A A1E (Elastase inhibition assay)

(7hH

EA4HYZAHH(ELISAY, Enzyme-Linked Immunosorbent Assay)g 3%
det2gA & S
o] AWML Aot E(fibroblast) HI%F Al AlE7F AW AepEhA]l 2/ A
AEE FAHYZAH(ELISAY, Enzyme-Linked Immunosorbent Assay)l. & =
gst= Foltt
D AESF A4 2 xS
AFE2d ok Al E(Human dermal fibroblast) Hi= o] 9F fFAFSE Abef-g] A fof
AE (CCD-25sk &) wFHAIS migel HF3 § Addd (50 IU/mL),

~E QW Eno]21(50 ng/mL), 10% A ejo}d A (FBS, fetal bovine serum)< 3
3ti= DMEM (Dulbecco’s Modified Eagle’s Medium) 1A &2 &5 ]9
AEEE 2= WAE Wi 37 TE FASY] 5% o]4ks)

#f 7] el M vl gt

2) d2etAl S99 =A

ke AXEES QA=A 2] A A 4=(PBS, phosphate buffered saline)® A %3k 5

0.1% E7& d2=-100(triton X-100) - 0.2M Tris(Egl2) 9 (pH 80, 94h)

LA (0.2M EZ2(Tris) (pH 80, ¥4bho EE 2-100(triton X-100)<

Fol Fo 01% = 3 A)g ol vk o] A4S HA AielA ot

SRqHE 33 RHEstAL 3% e FsY

(homogenization) ¢ttt o] &H-& 4T A 3000 rpmo=2 207t
P

o
=
HENe Aste] HRolAE AdekiBAE TSHE ardow

R

ES AEE

ol
d

RPN

4
2}

3) A 24
B oAgY ArnE AESYEWZZANE) SPUMTT assay) 5%
o) g3 AMUFTE Bl ATHYS UEhlA @t FEE Adad o
W, 2Ee tehls FE 3 ol 4e AAse] ade) BE g4 Al
S oglofor @tk APRAS oA AHAZ Wi 02M Tris(Ee2) o



o

(pH 8.0, ¥4hH<& A3t} vtk A|FEAo] 02M Tris(Ed]l2) o (pH 80, 4

& o
Aol =52 eFe Agole dEs 5 AP &uE A&t I AR
o] AP L FAS 9ste] ZAFEH E(phosphoramidon)5S SAER =
A= ALE-ghr
F1) A= AA oA
MEEA (A EFAS) ZAHMTT assay) @ AEE 96-49 ZgolE
(96-well plate)o]l A(wel)F 1x10'N2 258 F AEZujd Z2lo A 2443k

Ao, mMxE W QA3 A e 4 94 (PBS, phosphate buffered
saline) &2 A H 3 th5 10% Aol A (FBS)s E§shA &+ M=EE
A2 Aol dAFFEe] AFELAS Aste] AMEE 24AF wigeth
MESAAEZ(AESZAES)MTT)EH  (05% 3-(4,5-dimethyl tiazol-2-y1)-2,5
diphenyl-2H-tetrazolium bromide®})< 7 A (welD)ol] ¥ i1, 2A]3F &<k nj
Fetoh wiF A S AAS S tuE A FHA] =(DMSO) &9 150 ulLA &
Y w3 TE9 & Ug vlolazREZYolE I=7](microplate reader) =

540 nmol A FFE=E =A3}

4) =7

oAl whEolz detiElA] SRS B =¥ = (Bradford)y Yol =9
(Lowry)H Vel o]ato] Aukato] 7+ A(well) F 100 uge] @i AL il %
S 96 (welDell Y 02M E7 2 o=z E 2 ato]=(Tris-HCl) &3 (pH
80)& Ho] 8 uL7F I == st dY 10 uLA S 2t A(well) T 2B

A} ~elAle] 7] 2 STANA (N-succinyl-tri-—alanyl-p-nitroanilide, 50 mM)
Bs 2yl 7 d(well) T ¥ 37ColA wjfksitt. 90 % 405 nmeol A
F 219 =47 (ELISA reader) 2 =74 3t}

Ac)

F2) B =¥ = (Bradford assay)

A8 A dHE W (Bovine serum albumin, 1 mg/mL)< 0, 2, 5, 10, 20 uL*® Z}
Z L

7t 1.5 mL Al @#e] JEth o37]e] 33 SRS 20, 18, 15, 10, 0 uLA &
Zbzt go]l AA FE 20 pL2 ok BHHEsE &9 1 mLA ¥e &

_14_
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ne
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