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ABSTRACT

Effects of catechin on dermatitic skin lesion in
atopic Nc/Nga mice

Park Jeung—Hye
Advisor : Prof. Lee Byoung-rai, Ph.D.
Department of Medicine,

Graduate School of Chosun University

Background : Atopic dermatitis(AD) is one of the most common
inflammatory diseases of the skin and its cause is not well known. |t
is known that genetic, environmental or psychological factors interact
with each other to cause atopic dermatitis. An effective and
fundamental treatment for atopic dermatitis has not yet been developed.
Many studies have been carried out to develop atopic dermatitis
treatments. Recently, there have been many searches for natural
products. Flavonoids, which are abundant in plants, attractes much
research interest because their physiological activities such as
antioxidant, antibacterial and anticancer effects are known.

Purpose: The purpose of this study is to investigate the effect of
catechin, a type of flavonoid, on the improvement of atopic dermatitis
symptoms.

Experimental Method : Nc/Nga mice, an experimental animal model of
atopic disease, were used for the experiment. The experimental group

was divided into 4 groups as control group, atopic dermatitis group,
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atopic dermatitistcatechin pretreatment group and atopic
dermatitistcatechin posttreatment group. In atopic dermatitis, atopic
dermatitistcatechin pretreatment group, and atopic dermatitistcatechin
posttreatment group, hair was removed from the back of the experimental
animal, and Biosta AD cream was applied to the back skin for 8 weeks
twice a week. In the control group and atopic dermatitis group, tap
water was supplied as drinking water, while in the atopic
dermatitistcatechin pretreatment group, tap water containing 0.2%
catechin as drinking water was supplied from 1 week before to 8 weeks
after application of AD cream. In the atopic dermatitistcatechin
posttreated group, tap water containing 0.2% catechin was supplied to
drinking water from 1 week to 8 weeks after AD cream application. At 4
weeks and 8 weeks after application of AD cream, skin symptoms observed
and the skin was taken photograph. The number of scratches was measured
by taking CCTV images of experimental animals at 1 week, 4 weeks and 8
weeks after application of AD cream. At 8 weeks after application of AD
cream, the animals were sacrificed and the skin of AD cream application
Ssite was excised and histological examination and transcriptome
analysis were performed.

Result: The number of skin scratches in atopic dermatitis group
increased by 100% after 1 week of AD cream application, by 770% at 4
weeks, and by 1350% at 8 weeks. The number of skin scratches in the
atopic dermatitis + catechin pretreatment group was 50% higher than
that of the control at 1 week of AD cream application, and was not
changed at 4 weeks and decreased by 30% at 8 weeks. The number of skin
scratches in atopic dermatitis + catechin treated group was 126% higher
than that of the control group at 1 week, 28% lower at 4 weeks than at

1 week, and 84% lower at 8 weeks than 1 week. At the 8th week of AD

_']2_
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cream application, atopic skin symptoms such as erythema, papules and
crust formation on the back skin of the atopic dermatitis group were
remarkable. In atopic dermatitistcatechin pretreatment group,
dermatitis symptoms were recovered compared to atopic dermatitis group,
and skin of dermatitistcatechin posttreated group showed almost no
symptoms of atopic dermatitis. Histological findings of the atopic
dermatitis group showed that the epidermal layer thickness was
increased due to the epidermal cell proliferation, the boundary between
the dermal layer and the epidermal layer disappeared, and the stratum
corneum was not seen. In the catechin-treated groups, the thickness of
the epidermal layer was decreased, the boundary between the dermal
layer and the epidermal layer was seen, and the stratum corneum was
seen. Skin transcriptomes analysis from atopic dermatitis group showed
14 keratinocyte differentiation related genes, 10 negative regulation
of peptidase related genes, 10 inflammatory response related genes were
changed compared to the control group. In the atopic dermatitis +
catechin pretreatment group and the atopic dermatitis + catechin
posttreatment group, the expression of genes related to keratinocyte
differentiation associated with negative control of peptidase and
inflammatory response was recovered as compared with the atopic
dermatitis group.

Conclusion : Catechin oral administration is effective in improving the
skin symptoms of atopic dermatitis, suggesting that the effect of

catechin may be developed as a treatment agent for atopic dermatitis.

Key words : catechin, atopic dermatitis, Nc/Nga mouse, transcriptome
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Jt20tY (Matricaria)Z22 HIIF HE, s&, Lal2I] Z&ol S0t

(salviatannin)2 st# % std=

saponins, lavonoids (I

oz
=]

oo
ol
ol

kJ

[e]
®
R4S
D
~
w
~
N

UCH=
2100t A, W29 Etl (tannins) 0t T ZOLEAIOLIE
(proanthocyanidins), =2 COFEAILIE (p roanthocyanidins)% gtmst &=
O OIEIIAE && X0l I UJACID st [44], P2 S 01E01 &0l
S0 A=s DIFTES2 S AOIEIIS LAAZCZM 22D S
A2 SHEAUCID SHCH(45).
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B. =X
1. Xt
=Xte AURS oelds A EXelst &, B2 AXAHA HM=ES Iz

M HAAES=zZ del 018%s S20ICH46). XU [Camellia sinensis(L.)

0. Kuntzel= &tXt=(Theales)  &bXtDH(Theaceae) Ol AHXES (Theaceae)

Camellia £2=F HEZ J|2 13T Ol&40 2Zst= OISUHE S22 A=AZ2

=0

tOI2Iot S 5004 =2JtUIA S28 ZHAE=SZ UK

L

=2
STT

> _IH-

1o

T JUCHA47). =Xt= Camellia 522 900 E0| U200, M 0l SEL
D U= B= B2 Camellia sinensis var. sinensis 011, Ot (Assam)ES
Camellia sinensis var. Assamicaf £ 2N UCH. <L2ILt2tdl Xt HS
SN AlJle dlet 270 890 & (AD 632-647) [HOIO4(48) &€& 3E(AD
828)0ll 2Y ots2l X2latol IHE 8 OIF2H MUiE & & 241 sts2
SHoz MeEE, MeASE, ZMESE, M= S0A S Mo AT
(49). Xt= I 22 UM Jis 280, 2E A0 Tet =X, %I, Xt

21, SAz UHAE0, O S0A 22A91K g2 HES

Aot = e g F
£ JIELZ =FolH HIgaX, BHEEX, 2EaXZE U= = UL HIZEE
A= I 20l S AtSEX] ROLA =2 M0l =20A et BME T=
=X HO10 HEECh BtESX= X 2401 10~70% & &tStE M2 M Xt
A2 NI Oetd ESEM0A 240K CH2e s S X, &
X, X S0l oolo SHE et 2€sXte Xt 20| 85% 014 AFSHEI0f HE2
ME TH= U2AM XAE R2H =2 M2 m2¢sS Ul S 201Xt
o101l sHE = C

=Xt Mgo 75-80%= ==&011 UHXIII NE=28=2 ZcCH= S22

(flavanols, flavandiols flavonoid, phenolic acid)S E&old UCHS5T).
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tet2ol HRE2 Sct2Es0l =6t= Itdl2!(cathechin) 2
SO 7-13%E XXIECH. 0l 20k Xt 20l= BIEI2=
(A, By, B2, Bs, B-It=E, C, E, K S), LZZ0I=EF(caffeine,

Methylxanthine, theophylline, theobromine), MAF IOt S| EFLIAL

£ LSt otoledts, 2I1&, o JtXl &2 (polyphenoloxidase
peroxidase, catalase, invertase ), SJ4 12l &322 S &R0t
D QACHB2). =X ot2 @28, &9, ZES o430l S0 LIEILE
=0, A0 E20 820! Jte2l, £ 4201 JtHel, 2&0 =021 0t0|
Lo SO 420 ©2 02l dEd S A3 S0l £3E 0IR0
SS& Il A2 2hs0 WHOH(B3). =Xl ESREH0 U= HERQ Me|
SHE&Q JtHI2ZIE= Catechin (C), Epicatechin (EC). Epicatehin

gallate (ECG), Epigallocatechin (EGC), Epigallocatechin gallate (EGCG),
Gallocatechin (GC), Catechin gallate (CG), Gallocatechin gallate (GCG)
S92 e SFIH ULt EC, ECG, EGC ¥ EGCG S 49K S8t O =

SO JACHB4). =IOl IHEHIZ! = EGCGSl &0l JIE =0tA &A IHHI2IC
50~60%E XXt Mel&#AdS EGCGIH IHE HOUCOHD AN UL EGCG=
HIEIS! EECH 2584, HIELR!I CECH 1008 &2l 28t statst SUE JHAl L

£ 0|25t &, getsh, g, gutoleia
ged2d|, ggas AMNEE, €35 SdAHE MotHE, SXug Sl
2tet Ol A 2O E0NED U =sXe =50l e 220 &
25l NI JACHBEE, 57). X IHHIZI SWH A= EGCGe= Meladol Ity
2ot W22 YN g7, 87 Y SHoldA HE0 e 2 A2
Ot JA=0l, EGCGe= Methicillin-resistant Staphylococcus aureus (MRSA) LA
A0 et 282 SIHAIIH(S8), HE=ZLIGE &L Sctel EZ 0ol
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Ol CHoll LHAEOl Ues elDete W22l (Helicobacter pylori) 56 =0l
), CHEZ 01570lA MSS(biofilm) &
SIE =IOt AZ2ICHD sHCHB0).

=

NZ0ILE SEO0l ¥ E279 20| AD 4D 20| A= A2 2
M RU=dl, ol Staphylococcus aureus, Malasseziada 2 Trichophyton
rubrum S ADQL AZAAAIN =2 A2 LHAM JUCH6T. 62, 63).
Staphylococcal superantigens (SsAgs)= ADE 23tAIdl= R & GtLiz
2deAM UA=0(61), JHHIZIE Z&& 27 E=A B (SEB)Ul HESHH JIs
AHGts HE0l ZAM QUCHSB4). IHHIZIS BALB/c OtRAN =2 W £
ot SEB2| XIAF =41+ SEBO 2l8t TNF-a, IFN-y & [L-4 M
CtD otH, o2t PBMCHIAM SEB & = TNF-a 2 [FN-y A& 2 |L-2,
IFN-y, IL-10 & IL-12 mRNA 2SS EEZ SJEHC 2 AN ECH
CatechinOll 2/8F SsAg =& T-AE &
of AM= in vivo & in vitro 37 25
22 A XI=0 =8otH 018 R
SZRUMN LGt AD HHSRIOAM Malassezia <0l 83%I)t HELE=2
Malassezia @#& ADQt L&ESH H20| U= A2=: LM UACHB5). AD 8
SRANAM Malassezia #0I HEE MBOUN =Xt =22 0|88 =2 Y

o™ scoring atopic dermatitis (SCORAD) score®t JidS

m 2 o

I
rok
Q
?

()
T
I
T

o
>
02

visual analogue scale (VAS)OlA & X& ZS4& OH&0l LIEHHCHD GHUCE.
=X FEE SERY2 JHZ2IY E3SE St Malassezia <0l CHEH & &
= S0 QGHAM OIEIE I2RE 40 HHESCD SHRACHS5). S X
SJl= 0.2~0.3 mm % 3AJ|2 8 CielE JtXNLD Uese EXs=22M

=
183 B0 ZAMd JA2H, 85 20T ~ 25C, 55 70% ~ 80% = A
A

Z0I5HH, At IR A& X242 2 HD ACH66). AEII HWE

o <2
y H

]

_10_
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| 2=
=2

@)

| Peptidase 1)LI &E=D|

5
o 2E gd27] gS0lU OtE

E
=

Al
o

K

A

u

oJ

ol

ol

(Dermatophagoides pteronissinus) =&2

inhibition

L

Migration

RSl

ni

H

TI0 AD

<

n0

0l

il
oll

b

IL-122] mRNA

IFN-y, IL-2 ¥

NF-a,

factor (MIF),

AR

=
S

JHEIZI0I ADS

[CtD) GHACHE8).

ol

A

i0J
gl

=
B

&)

i0J
gl

KIO

i0J

00

JHRIZ!

(AD star)

1]
Ll
KF

ul

KJ

0

o

KD

Kk
20
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A. AE8lll&g

2 A" AMsSE JHZI2 polyphenon 60(PE0)Z A Sigma-Aidrich
Co.(St. Louis, MO, USA)OIA —OHSIG ALZSIACH. HIQAE AD Hie=
Biostir Ab(Yodogawa—ku,0saka, Japan)OlA, MIZIS(It20tY M3,
BHCIUWIOI A, t=2)2 AIS0HA P0G AFESHRCH.  TRIzol®  RNA
Isolation Reagents= Life technologies At(Carlsbad, CA, USA)OIlA =2OHGSH
Ol ALE0HRICE. Sodium dodesylsulfate (SDS), paraformaldehyde, xylene %
ethanol 2 Sigma-Aidrich Co.(St. Louis, MO, USA)OIlA OHSIY ALE5HA
Ct.

roh

B. &8S=2SA=

MEES=2S OlELD S229=2 228 Ne/Nga & MF =2 88 A=
MESHACE. Nc/Nga & 4F &= Japan SLC (Hamamatsu, Shizuoka, Japan) Ol A
TOHSIR D, 12A12F D[, 25 20+ 2C &AUESE 60+ 5%2 SHH0A
ANSIALH. SSAES ZHUEL S24E 22 /A3 SU(52Hs
CIACUC2015-A0003) 2 E!0t A8 &2l RES =456t A8 2 AAIGHAC
C. OIEIlH I28 R % JHz2 &H

OIEIlY HIRY RL2 HIQAEAS OIEID S8 A0l AD S
0| ZoIULH AEZS 4222 WA, OB IREX, OIELY IRE
+IHHIZI 8 X2 L OLELSY LRE+IHHZ EHXZLZ LD, 2 4o
829 S2 #& 5022 Gt o ==

=
N2 22t M2 IS
Ofl 4%(W/V) SDS

_']2_
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HZ! 8XX=z & OLELE LIRE+IHHZ =XHXZ2 M2 20 4% SDS 2
S THESH) = AD IE 100 mg/mouseS TEGHACH. 4% SDS EH It AD
Ao SXE= 120l 234 g2t MAIGHACH. HEZ(control ) OFEI
4 NREZ(A)E A2 =2 3201, OtElE IR S+ItH2
XMXIZ(AD+PreC)2 AD I8 EX 1= M2H AD 28 =& = 8=NHXl P60
£ 0.2%W/V) s£2 =20 SHAIA A2 ZSoA2H OtEIAE IIF
G492l XX (ADtPostC)2 AD A &X 1= F2H 8FNHAl
0.2%(W/V) P60 XS A2 ZZ0IACHTable 1)

D. MFQO IF IF= &+ S
AD A8 EE F 1, 43 2 8l
television; SNH-V6430BNH, &t}

IACH CCTV 2ES SAoHA 2t alg
(@)

>
0o
Om
o

ol

£ U=

CCTVE

Mo
10
MHo
>
$
»

Om
o

L
o
0z
oC
ror

1V L T
Hu

N\
=2
A
i
°
pal
ol
2
N
=
s
0N
e
0z
NN

0>
10
-
o
HU
o
e
_O'j
2
IS
>
gt
Fl
IS
I
10
>
gt
0o
1o
ng
T
°
i
=
x
=l
10
)
rr

PRl
4 o
i
rz
1%
_O'j
=}
Bl
X
_O'j
9
[w)

m
e
Ja
oY
=

pg

(e

L

u

1

il

ol

oY ®
=
=2

>

oQ

o

1o

HU
o
0F0
_O'j
9 1O
Qo
0z
+
HU
3l
g
i
>
o
=
i1
A
i
10

HANAZ OHFAMHA S F 1

|25t UOXle 2&EA
0.5cm xicm AJIZ ZetA
10% paraformaldehyde SXHUAM 12A12F DHAIZI &, 99% ethanol 2 &
B2 MMM D0l IZ0H(embedding) StRACH. ImHEON IZOHE =X
microtome (Finesse 325; Thermo Scientific, Rockford, IL, USA)
O 6um SH EEHCOZ Het £c0lE 22t /0 23 mtetE S Moot
= WA (xylene I, Il Ill— 100% EtoH | , Il — 95% EtoH | , II — 90% EtoH—>80%

rr i
2

=

T )
HU

o

MGt &

=2
=
=2
=
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EtoH—70% EtoH, 2 10242 X&#SIUCH. ItEO0l MAHE HIEXA HH

2  hematoxylin  (Merck Co., Darmstadt, Germany) 1t 1% eosin

(Sigma-Aldrich Chemical Co., St. Louis, MO, USA)S Ol=20ol{ &M s 2
)

S 0|A(BX51; Olympus Ltd., Tokyo, Japan)@ 2 ZXXst™ AAgS 2G|

F. I8 XZ &AM (Transcriptome) 2 At

I2xs8 45 ZHOt TRIzol® RNA Isolation Reagents (Life
technologies, Carlsbad, CA, USA)E OIZ235t0 total RNAS ZcIotALtH.
Agilent RNA 6000 Pico Kit (Agilent, Santa Clara, CA, USA)2t BioAnalyzer
2100 automated electrophoresis system (Bio-Rad, Hercules, CA, USA)2 Ol
2ol0d IIREXUAM Zel& total RNASl AHEHES ZAGIRUCH. TIR2EX0
M =2clgt RNA= otEHE &0elst =, TruSeq stranded mRNA sample
preparation kit (illumina, San Diego, CA, USA)S OI25t0 MZ ALl AE
20l WekA mRNA sequencing libraryE BHSUCH. TS EE mRNA library
= Agilent DNA High sensitivity Kit (Agilent, Santa Clara, CA, USA)E
0l E5t0d BioAnalyzer 21002 &24oty), CFX96 real time system (BioRad,
Hercules, CA, USA)2 OIE5t0d HZ=EA GIQUCH. 229 HISEE mANA
library= Illumina HiSeq 25008 O0I&06t0d RNA sequencing =& = AAIGH
Ct. TISXZ cONA libraries= TruSeq flow cellS OI&dtH cDNA
libraries@ clusters& 2tE Ct& TruSeq 200 cycle SBS kit (

San Diego, CA, USA)E OI&3dt0! 100bp-end readZ2AM ZHIINEES Z45IA
Ct. cDNA libraries2 &EJIME 2= FASTQ formatOl M&EE HE2F Hlw
ot =AGtR LD, Gene setl] E4E DAVID Bioinformatics Resources6.7,
NIH (http://david.abcc.nciferf.gov) Ol A Functional Annotation Tool& Ol
g OtACHB9). AT 2t MR LSS Xt0l(differential ly expressed

genes : DEGs)= reads per kilobase per million mapped reads (RPKM) 'S

[llumina,

_']4_
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0I5t fold-change false discovery rate (FOR)E =&56t0 p<0.05¢!

nio

A

KO|8t AHO 2 B LY.
X} (mean+ SD)2 EAlot

F

b

. SHKAeE
3 2E =¥ ZD= R+ HE
IL, USA) SH Z2IBS 01850 =S4

HAMHE HE
A}, MEZ = SPSS (Statistical Package for the Social Science, Ver.
Chicago,
ANE 28 R24E2 Duncan's multiple range testOil

12.0. SPSS Inc.,
AlotR 1,

(ANOVA)S &
Ol A P<0.05 =01l A

S SotAL.

_15_
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III.

Uk
[

A. JHEIZ! S0i0t OIEIM IR MF OR JldsSE
of OIXle &g

JHEIZ! S0i0F OIEIS IR M7 D2 JIMSS0 NIXs IS o
5P| QIoH OFED 2% M7 0l No/Nga 4729 SOl AD J&S 1501 284
82t HI2D 0.2% JHEH2IS 2P SHGIHA M3 I2 3= 42 =3

Zit= Fig. 310 20, X222 IF =
o 1=01 64.67+ 13.01 =/hr, 401 21.5 4

7.11£ 3.40 3l/hrE 22 LIEIRICH. OtENIE IIRgEZ2 IR A= =
= AD I8 S Ht2D] AEGHH 150 124.67+ 17.46 3l/hr, 40l 183.07£
1.75 2l/hr & 801l 248.13+ 32.91 3 2 LA

I AIE & =, A0l B 25 [ ) S)tas 20F10 UACH
OlElld HISRE+HIHHZ 8XMXI2e IIF = == AD DES Ht2I] Al
Aot 10l 96.56+18.92 &l/hr, 401 103.11+

rr
o
P 0
rr
=
(w)
L
on
N0
(==
I
S
>
o
2 Jd

w

67.33+ 26.10 &l/hrE 22t LIEHLHA AD 2 ES B2 Al&GHH 80 =
= 2 Z2AEE B0 UL, ORlldE OISR S+ItHZ2 =M X122 1
£ A= = A0 IS Ht2I| AIEGHH 101 145.20+ 19.69 =2l/hr, 4
=0 103.87+ 9.05 al/hr & 8301l 22.27+ 8.47 3l/hrE 2t2f LIEILHA AD

L
o
o
=
]
o
=
Ja
ol
2
~
Bk
o
o
Rk
2
il
rr
SHon

>
A

oy

>
ot
o
HL
2
Bk
kJ

0
a

0x
=]
all!
1}%
0=
P
1o
=]
alll
Ol
)
==

B. JtEIZ! =0iJt OLEII
OlXle &&

JHIZI 00t OLELE U288 dF2 LR S0l OlXl=s ggs 2&ot
Jl 2ol OLET 2 MF el No/Nga M2 S0l AD IS 1701 28/ 8=
2t B2 0.2% JHHIZIS 7 SFOHoEA 452 I 4HE 20&2s 2

- 16 -
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i0J

gl

Kk

ok

<D

i0J

FO 43=2t 8

110

o
=
i3

KIO

30
IF

=

ulo

0
750

=

=
fal
i0J
o
&l

tO4 4==2 85=0fl

tOd 4==2t 8==0il

KIO

ol
ulo

1

53
)
Ll

gl

C. JtHIZ2!I &It OtE LIl H

gl

ol
o0

il

JHeIZ2I S00F OtET

9]

ol

Nc/Nga 2430l 0.2% 2tHIZ

M3 0l

H Ot&ELl 2%

0

o
T

o]

=
_IU_
m
20
o
i
R
20
o
I

J
=
Bl

0J
(]
gl

0l
R0
0

or
0

19)
2l

80

ot
™
RO
~
5
R

11
-

Ko

Ot

TE2& 0 LIEHSC.
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o
X
£
A
all
L=
=)
Hm
=]
0x
=]
!
1}%
0=
P
lo
=]
!
e
A
30
rA

XN IS 2F6| ol OtEI 2 M2l Nc/Nga &0 0.2% IHHIZ!
S Z7 F0otl, dF S0l AD AE =S 10 23| 8F2F BIE =, WFE
SIYAIZIL TR E 2HotH total RNAS =c2IotH dAHH BAME Sot =
AET AMOIM SREX Y& X0IJL Lhe SMEXHDEGS)E =E4E 2=
Table 2%t &Ct. HE=20 OIELE IFEZ AOIG P<0.05 ==0IA &3
o X0IJF Ut 28 Xts 25 1238(5Jt 631, 24 607)H, 0<0.05 =0l
N 289l X0IDt Lte |AEX= 25 169(30F 43, 24 126)H, 0<0.01
=F0NA LE X0t e |RAXR=E 2F 103(S0t 24, 24 79)HRULCH
OLELlE LIREZY OIELE LIES+IHHIZ2I 8 XX AOIO P<0.05 ==
A g8 X0t e R8s 25 686(5Jt 458, 2tA 228)0H, Q<

HRCH ORIl HRgEZW OtFLld I
0.05 ==0IAM &2 X0IJt Lhs 7&K

oK, Q<0.05 &Z0IA 2Bl X0IJt Lie |ERE 2% 99( 24
914, Q<0.01 +=0IA 28O ROIJ} Lis SVIE 25 75(504 6, 2
4 69) M SACH.

E. OIEDd M58 MF2 OREXE |RAIX HE(Gene

_']8_
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DY MFOI Nc/Nga M5 S0 AD A2 101 234 8
£ SIMAIIID OIRE ZEHMOH total RNAS Zel6t &
CHEZW REX L&l XH0IE Ul Wt log2(FC) g0l 1
Ol&0l12 p 2t0l 0.05015t2! REX ME= Table 30t 20t AHNIE 235
(keratinocyte differentiation) 2t&d &I 14Ji= p 8t0l 0.0000010|5HH
N log2(FC) gt2 22.9ACH. A BEEICH EH348ZXE(negative

regulation of endopeptidase activity) &t&d S&EX 84, HEILIAH A4S

e

A X HE (negative regulation of peptidase activity) &t&d SEXF 1004, 2
Zl5l(keratinization) 281 SEX 60 & A=Et=(inflammatory response)
2t SAX 10000 28 X012 LIEFRCEH.

OIEIA MPIEAZW OEINE IS+3HHI2] & XX
X =

(Gene set) &8 Hluw

49y 20 ZENEZ=23Hkeratinocyte differentiation) 2&d S&X 100=

p 20| 0.0000010| Bk A log2(FC) %S 38.70|ALCH. 2+ &l 5}

(keratinization) 2tgd SAXF 500 & Il 2 (epidermis development) =

& SEX 5HUHIA S X010 UAAULCH

G. OIEIlA H=2dz2u OIENA IOEfE+IMHIZ2! XX

o MFO HMEXZE REX HIE(Gene set) &8 Hl
JHEHIZ! EXXIJF OIEDA 829 MF o I8 X2 SEA &8 #HEH0

_']9_
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52t 2. Z2K|E==(muscle contraction) =& SK&EX 100 p 20l

0.000001013t A 10g2(FC) 2t 49.40IACH. L EMIZ =3} (keratinocyte
differentiation) && KX 9M, =2E4£==XZ(regulation of muscle

contraction) 28 LTI 60, 2= ADHO == 3 (sarcomere
organization) &g S&EX 61 L &3t (keratinization) 2& S XF 504
o &S XI0IJF UALCE.

OLEIl 2 MF Ol Nc/Nga M SO0l AD 22 10 234 82+ bt
S MFE SMAIINID HRE ZEHMGIH total RNAE =ZcIot0 AW =4
Sot AD D=2 HIEX Ez2 SAEX 2ol Xt
log2(FC) gt0l 101&012{LE -1018t012 p 8Ol 0.05015t01 AEANZ =23t
(keratinocyte differentiation) 28 RN X= Table 61 2ZCH. OLEIY
O2H2e OS2 XA late cornified envelope 3A (LCE3A), late cornified
envelope 3B (LCE3B), late cornified envelope 3C (LCE3C), small
proline-rich protein 2H (SPRR2H), small proline-rich protein 2F
(SPRR2F), small proline-rich protein 2K (SPRR2K), late cornified
envelope 1J (LCE1J), late cornified envelope 1G (LCE1G), late cornified
envelope 1F (LCE1F), small proline-rich protein 20 (SPRR2D), small
proline-rich protein 1B(SPRR1B), transglutaminase 5(TGM5) % late
cornified envelope 1K (LCETK) mRNA &S CHEZOf HIGSHH ZAZ/RD,

b2
ro

_20_
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late cornified envelope 1M (LCEIM) mRNA 2 HZZ0 HlotKH SO
Ct.

|. OIEIA OS2 OIENA IOEfE+IHI2! & X Xl
o MFO XA AENE 2§ (keratinocyte

differentiation) &l SAX L HS

OtEIl 2E MFOI Nc/Nga MF0l AD 2ES Ht2I] 1=
JHIZIE &+ S0o6t, MF S0l AD IS
MFE SIMAIDILD TIRE EMGH total RNAE [¢]
o OIEIA OS2 SAX L3l XH0IS HlwotKH log2(FC) 20l 10|
AO0IALE -10l3t012 p =0l 0.050l5t21 2&ENE  =23H(keratinocyte
differentiation) 281 |R&EX= Table 73t ZCh. OIEIAE IR S+3tHIZ
HMHMXI 2 ORZEA late cornified envelope 3A (LCE3A), late cornified
envelope 3B (LCE3B), late cornified envelope 3C (LCE3C), small
proline-rich protein 2F (SPRR2F), small proline-rich protein 2K

Al

==

i

(SPRR2K), late cornified envelope 1J (LCE1J), late cornified envelope
1G (LCE1G), late cornified envelope 1F (LCETF), small proline-rich
protein 20 (SPRR2D) & late cornified envelope 1K (LCETK) mRNA &2 Of
E04 OIS0 HIotod SItE QUCEH

2 47 I

OLETI 28 MF QI Nc/Nga
2

JHHIZISE E+7 SF0otl, dH

o

_21_
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FE SMAIIILD TIFRE EHGO total RNAS Z2I5t0 &AM =& Sa&t
2 REX &2l X0IE Blwst log2(FC) gt0l 10|
[ot0l) p 2t0l 0.05016t20 2&EANZE =23t (keratinocyte
= Table 81t ZCt. OIELSE TIRZ+IHHIZ!
SHXIZ2e TSXZA late cornified envelope 3A (LCE3A), late cornified
envelope 3B (LCE3B), late cornified envelope 3C (LCE3C), small
proline-rich protein 2F (SPRR2F), small proline-rich protein 2K

o
o
D

s )

5
=
s )

il
w
10
P
>

(SPRR2K), late cornified envelope 1J (LCE1J), late cornified envelope
1G (LCE1G), late cornified envelope 1F (LCETF), small proline-rich
protein 20 (SPRR2D), small proline-rich protein 1B (SPRR1B),
transglutaminase 5 (TGM5) % late cornified envelope 1K (LCE1K) mRNA &F
2 OtEIlS IRE=0l 5t SIS AL

K. OIELA OS2 MFO NMEEXA ACBECAH &
Hd8MHdXB8(negative regulation of endopeptidase
activity) 2&d SAX &8 "3l

o
S
K
©

y
S
(@]
o
(2]
<)
_O'j
o
e
in
=
m
=
=

o

il
M
10
P
>
rr

S84 X &E (negative regulation of endopeptidase activity
Table 9%t ZCt. OIEIHN IOIRSE2S HIRXEZX serine (or cysteine
peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin),
member 9 (SERPINA9), fetuin beta (FETUB), secretory leukocyte peptidase
inhibitor (SLPI), serine (or cysteine) peptidase inhibitor, clade B
(ovalbumin), member 12 (SERPINB12), serine (or cysteine) peptidase
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inhibitor, clade B (ovalbumin), member 3A (SERPINB3A), stefin Al
(STFA1), stefin A2 (STFA2) L serine (or cysteine) peptidase inhibitor,
clade B (ovalbumin), member 3B (SERPINB3B) mRNA 22 CHZXZ20il Hlot0f 2
2 EACEH.

L. OIEDIIA 08z OIEIA IOS2+3H2! XX
= MFO OEXR ACHEICH SHdS4HdXE(negative
regulation of endopeptidase activity) &&d SAX &
8 H3al

OFET 22 X0l No/Nga AZ 0 AD 22 HI2I| 1= HM2H 0.2%
JHEZIS B E05HD, MF SO0l AD S 10| 234 8=2t HIZ =
MEZ 3|MAID D82 ERGO total RNAZS 22I5t0 HAHN 24 =35t
0f OIETIAN T2 2

M 2SO XH0IE Hlwol log2(FC) 2t0l 10l
AO0IALE -10l18t012 p 2t0l 0.050IGkel oI

(negative regulation of endopeptidase activity) & =

20 OIEIlE HIRZ+otdH2l dX™MXIZ2e LIf=X2  serine (or
cysteine) peptidase inhibitor, clade A (alpha-1 antiproteinase,
antitrypsin), member 9 (SERPINA9), fetuin beta (FETUB), secretory
leukocyte peptidase inhibitor (SLPI), serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin), member 12 (SERPINB12), serine (or

=

cysteine) peptidase inhibitor, clade B (ovalbumin), member 3A
(SERPINB3A), stefin A1 (STFA1), stefin A2 (STFA2) % serine (or
cysteine) peptidase inhibitor, clade B (ovalbumin), member 3B
(SERPINB3B) mRANA &2 OIELIIA TSRS Z0 BIotH 2FASIRUCE.
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A2 OIEIA M=EY+43HH2) XX
X ACHEICIHH EMH484dXE(negative
o}

regulation of endopeptidase activity) &&d SAIX &

8 @3l

OLETI 2E MF QI Nc/Nga MF 0l AD 2SS HIZ21D 152 =FH 0.2%
JHHIZIS &+ =0otl, 45 S0 AD IS 101 22X 8F2F HIE =
MFHE SIMAIZID TIFE ZHMOIK total RNAE =2Z2Iot0d MAHH 24 Sot

o OIEINA 2920 SAEX Lo XH0I2 HlwWatK og2(FC) g0l 10|
&01ALt -10I5t012  p &0l 0.050l6tQl Q&

(negative regulation of endopeptidase activity) & =

o ZCh ORI HIRg+IHH?Z =F2HXZS TIRXZA serine  (or
cysteine) peptidase inhibitor, clade A (alpha-1 antiproteinase,
antitrypsin), member 9 (SERPINA9), fetuin beta (FETUB), secretory
leukocyte peptidase inhibitor (SLPI), serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin), member 12 (SERPINB12), serine (or
cysteine) peptidase inhibitor, clade B (ovalbumin), member 3A
(SERPINB3A), stefin A1 (STFA1), stefin A2 (STFA2) % serine (or
cysteine) peptidase inhibitor, clade B (ovalbumin), member 3B
(SERPINB3B) mRANA &2 OIELIIA TSRS Z0 BIotH 2FASIRUCE.

N. OIELlld LIFExz dF2 LIFXA BEICHA

HXBE(negative regulation of peptidase activity) &

g2 MF QI Nc/Nga MF SO0l AD 2SS 10 23/ 82t Ht
|21 I E ZHMGtH total RNAZ EcIotH EAHH 24

i

z
]
U
lon

z
I\
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S0t AD AE =S HIZX
log2(FC) 2t0l 1014011 Lt

A X HE(negative regulation of peptidase activity)

129t 20t OtEIld I
12 (WFDC12),

antiproteinase, antitrypsin),

fetuin beta (FETUB),

serine (or cysteine) peptidase inhibitor,
WAP four-disulfide core domain 18 (WFDC18),
inhibitor,
A2
clade B (ovalbumin) % member 3B (SERPINB3B) mRNA &2 CHZ

12 (SERPINB12),
cysteine) peptidase
(SERPINB3A),
inhibitor,

0l Hlokod

stefin

DI—AC'O‘IE}'

o L

0. OIEIl4 I=™
o dF2 Il

= X

]
o

o HO

4 e

in oz

2

}

ol
N

0=
=
g
I
=]

!

0
M+
[

i

-10I5t0122 p

regulation of peptidase activity)
A LRSEIHHIZ2I 8 X2
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S2d929 I

serine (or cysteine) peptidase inhibitor,

secretory leukocyte peptidase inhibitor

T—Lﬁ

| Nc/Nga M0l AD A=

-

Ee Xzl |4 &8 X0IE Hluote
-1015t0112 p gt0l 0.050Icte! HEICHN &4S

bed

[y

S™X= Table

XX WAP four—disulfide core domain

clade A (alpha-1
member 9 (SERPINA9), cystatin A1 (CSTA1),
(SLPI),
clade B (ovalbumin), member
serine (or
3A

pept idase

clade B (ovalbumin), member

(STFA2), serine (or cysteine)

it OtENlH

Xl

2] 1=
101 2314
Zeloto
St0d log2(FC) 8Ol 1
SHSHXE (negative
MXt= Table 130t Z2CH. OFET]

& WAP four-disulfide core domain 12

MF SOl AD 2ES

Z Mot total RNASE
XHOIE Hlw

0.050latel EIE|CHAI

4 2K

TT

o WEX
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(WFDC12), serine (or cysteine) peptidase inhibitor, clade A (alpha-1
antiproteinase, antitrypsin), member 9 (SERPINA9), fetuin beta (FETUB),
secretory leukocyte peptidase inhibitor (SLPI), serine (or cysteine)
peptidase inhibitor, clade B (ovalbumin), member 12 (SERPINB12),

serine (or cysteine) peptidase inhibitor, clade B (ovalbumin),

3A (SERPINB3A), stefin A2 (STFA2), serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin) < member 3B (SERPINB3B) mRNA 2 OI&E

o D220 diotod ZAEUACH.

P. OIELld LHFE=ZY OLELH

i1
= MFO HEEXZE HECH ESHdS4HdZXHE(negative
S&

regulation of peptidase activity) & |R&EX &8
s}

OIS 2 MF Ol No/Nga MF0l AD 2SS HI2D 15Y =2
JHZIS B S0I5ID, MF SOl AD 2SS 10 25M 8F2
MEZ 5 MAIID IISE EHMSI0 total ANAZ 2215100 BAH 24 =
Of OIENA M=2AR2D STX LEO X0/2 HILEIN log2(FC)

|2 E+3HEI2] S X X

A0IALE -1015t0122 p gt0l 0.0501GtQ1 EEICHM Z&S&XE(negative

regulation of peptidase activity) &gl SEX= Table 142 2 L.

A IEY949HHI2I EXHXI=2e HIEXZ WAP four—disulfide core domain
(WFDC12), serine (or cysteine) peptidase inhibitor, clade A (alpha-1
antiproteinase, antitrypsin), member 9 (SERPINAY), fetuin beta (FETUB),

secretory leukocyte peptidase inhibitor (SLPI), serine (or cysteine)

peptidase inhibitor, clade B (ovalbumin), member 12 (SERPINB12),

(or cysteine) peptidase inhibitor, clade B (ovalbumin), member 3A
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(SERPINB3A), stefin A2(STFA2), serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin) < member 3B (SERPINB3B) mRNA 2 OI&E

o m2E20 diotod ZAEUACH.

Q. OI=lld I8z HMFY IO=RXE Z2EG
(keratinization) && |RAX H 5}

OtEIl 2 MFOI Nc/Nga M5 S0l AD 2SS 101 234 82+ HIE
=3 Jl0 TIRE ZHGSIH total RNAZ =clotd &AM =4
Sol0d AD IS HIZX %2 UxZl | g€8ol X0lE Hluwsto
log2(FC) a0l 101&0IALt -10I5t012, p 201 0.050l5tel  2& St
(keratinization) 28 R&Xt= Table 162 2Ch. OIEIA HIREZ2Q I
S XX keratin 6B (KRT6B), small proline-rich protein 20 (SPRR2D),
small proline-rich protein 2B (SPRR1B), small proline-rich protein 2
(SPRR2H), small proline-rich protein 2F (SPRR2F) 2 small proline-rich
protein 2K (SPRR2K) mANA &2 =0l HlotH 2ASIRUCEH.

mf[
e

R. OIEIAM IEYZN OIEIAM IEY+3tH2! ® XX
= MF O HEXR 2E3SH(keratinization) &2& SEX
g8S 5

OFET Q@2 MZ 0l No/Nga MZF 0 AD IS HI2I| 1= HMEH 0.2%
SIHIZIS BT E0{5tD, M Sof AD DS (=0 234 8= HiZ =
MEZ 5|MAITID TEZ EHGIH total RNAZ 221610 FAHM 24 =5t
of OIENA MY SAX 2&o X0/2 Hmato] [0g2(FC) 2t0l 10

ot0l2, p 20l 0.050l5t0! 2& St (keratinization) 28 S&
= Table 1610 2CH. OIEIIA IIEY94I9tHIZ) M X229 OIEXZE
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keratin 6B (KRT6B), small proline-rich protein 20 (SPRR2D), small
proline-rich protein 2B (SPRR1B), small proline-rich protein 2F
(SPRR2F) <! small proline-rich protein 2K (SPRR2K) mRNA 2 OIEIlA

O3 20 dHIotH 2AEACH

S. OIEINA Iz OIEINA OS2 XX
= MFO MMEXA 2A3(keratinization) &l |SEX
28 Bl

OIETIl 2E AF Ol Nc/Nga MF 0 AD AES HIZD 1Y F2H 0.2%
JHHIZIZS EF E0oll, MF S0 AD ZE= 1=0 234 8F2F HIE =
MFE SIMAIFILD IIEE EHSIH total BNAZ Fc2lot &AM & =6t
o OIELlA HSdZ2Y SEX &&ol X012 HlwotH log2(FC) g0l 10|
AHOIDALE -1015H01 2, p 240l 0.05015+Q1 2+& 3} (keratinization) 23 |&
K= Table 1713 Z2CH. OIEIA LOIfgS+HIHHIZI FEHXZS LIfEEXA

keratin 6B (KRT6B), small proline-rich protein 20 (SPRR2D), small
proline-rich protein 2B (SPRR1B), small proline-rich protein 2F
(SPRR2F) & small proline-rich protein 2K (SPRR2K) mRNA &2 OIEIlH
O2S20 It 2AZACEH,

T. OIEIA IIO8gEz MFo II8X=
(inflammatory response) &&d S&EX &al ®#H3l

OtEm 2 MFQl No/Nga &5 S0l AD A= 150 234 82t HIE
1210 IIRE ZRHMGtH total RNAZ =cIot &AM =4

_28_

Collection @ chosun



(inflammatory response) &1 |&™Xt= Table 1810t ZCh. OE o=
o OIRXA interleukin 1 family, member 9 (IL1F9) mRNA =2 CHEZ0f
HIGHH Z2A%IALD, interleukin 23, alpha subunit p19 (I1L23A), S100
calcium binding protein A8 (S100A8), interleukin 17F (IL17F),
interleukin 19 (IL19), interleukin 24 (I1L24) & interleukin 1 family,
member 6 (IL1F6) mRNA 22 CHZEZ2 0 HIGHH SItE AL

|/\-| u

=l

10

gzl OIEI4 HRZ+3HHIZ! XX
Xl

A=8t=2(inflammatory response) &

|21 Nc/Nga AF0l AD &S HIED

ot, MF S0l AD 22 101 2314 82t HIE F,
II£E ZHMotH total RANAZE =clo

OtENd H2RgE=2l SAL 2O I0IE Hluwsg ISES
(inflammatory response) 2&l REA= Table 192 ZCt. OIETIA TR E+
JtHIZ! MHXIZ2 TIRZA  interleukin 1 family, member 9 (IL1F9) mRNA
g2 OEId LSS0 diotd SOtE”AD, S100 calcium binding
protein A8 (S100A8) mRNA &2 OIELIA LR E 20 HIotH ZAZIUCH. Of
Elld HOSRE+IHHZ X X2l TS XA interleukin 23, alpha subunit
p19 (IL-23A), interleukin 17F (IL-17F), interleukin 19 (IL-19), PYD and
CARD domain containing (PYCARD), interleukin 1 beta (IL-1B),
interleukin 24 (1L-24) % interleukin 1 family, member 6 (IL-1F6) mRNA
22 OIELA TR0 X0IE LIEFLHX LQULEH.

AH
S

o
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17 S0, M4F S0l AD A 150l 23
|£E ZNot0 total RNAS 22I5
oZsol X018 dHlwst gsEs
t= Table 201+ 2Ct. OtEIA OIS£H+
Z & interleukin 1 family, member 9 (IL1F9) mRNA
Blwst 21 log2(FC) 2t0l 2.3, p 8t0l 0.00512
ot St 2, log2(FC) 2t0l - 2018t0112, p 2t
0l 0.050l5te! =&Xt= S100 calcium binding protein A8 (S100A8),
interleukin 17F (IL=17F), interleukin 19 (IL-19), interleukin 1 beta
(IL-1B) & interleukin 24 (IL-24)R 204, interleukin 23, alpha subunit
p19 (IL-23A), PYD and CARD domain containing (PYCARD)
family, member 6(IL-1F6) mANA &2 OIEIIA OIS =2 X0IE LIEHHX

o RUACE.

o i
o OtEIld HSRgz
(i

nflammatory response)2ted M

SHEI2 EHEIZ

2 interleukin 1
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M OIELE HIRY S40| HHAECHD oD, 2 S2(73) 5% Si ==
ol 222 6lH OIELSE LIRY S40| HHECD ofded 2 A8uAMs
JHHIZ! EHXZO0ILE EXMXZUAN 2F DIRESA0 HdEsS BHF=D A
HA 0.2% SXt JHHIZI 2ol SEo=2 OIEILY LRHESA0 He € %
USS AMAIGED QUCH. 2 AEUA IHHZ 060t OIEDIY T2 MFo
OEEXNAAN OIXle I&s2 2Z6HI| 2ol Ne/Nga MF OIS Z=2el
Oz NFJAZI F HE ZAMGIH 2EE 2 OIEIN IREzZe HISS
NIEZIE ZSAE0 SHOE SOHEAD, IS0 HEISS ZAHI He 22E
A LUSH AHSO0l A Z0IX LUALH. OLEIAE TSS+3tHIZ! M XX
T2 HOIS2 SO SOtEIYCoL OtELS IIREx220s o s, A
OISl EI59 ZAHI R2EJALH 2EE0| 2QCH OIEDAN IR E+3t
HZ! SXXZS HIS2 SHIF WEXEZECHE SIIEJALUL OtETN OIR
GZ20ILE OIELISE LS SE+IHHZ! 8MXZE0 o &y, s EI0S
Of ZAHIL HAGHH A2HUH AE S0l SFHotH 2L 2tY DRSS
UM T22 HEIIZS(epidermis) SMHIL Sotct= 2 6| LIEE =
U= sz AM4MoZe= st (lichenification)2, ZASHOZ= I}
AME ZAl(acanthosis)22 LIEFHCHT71). 2 ASUHAME HIQAEH AD A
D EX 820 HUISS SHI SIIEHD MESA0 LOUA OIEDN
OI2E2o MF IR0 28 254 AHS B20F10 JACH JHHZ! XX
ZOIU EMXZ0AN 2F OIF HIMZESS SHOL 2450 JISH 2
OIse JAHOF LELI D 2E S0l 2E0A 0.2% =Xt JtHZ! EEXH SE2=2
OLETA H=PHEU 28t HIIMIE SA9 W3 HEED AES0| sl=&
£ B20=Ln QL. OEIl IIRY YH=2RANAM I8 AZAMIZ
(keratinocytes)= hemokines OlLt cytokinesdt Z2 3tsHOHIHA (chemical
mediators)E EHISIN HA HMEE RCIGtD HSEHS0| RLECHT74). 2
ZNEZE 8% 23 0H0 B2 Sofl OIELS LYo ¢yI|IE 20
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HXb 1000, 2 &SH(keratinization) 2& SA™XLG 6 L LSH
(inflammatory response) =& SEX 10HRUCH. EHIl(epidermis)=
(skin)2l Jt& BiZ% S0/ Jl1X%(basement membrane) il 2| aH
(dermis)2t 2el=0f UCH. EIIE FH6t= LZE M (keratinocyte)=
ool £=&E JIM M E(basal cell) SUHA SASHCH AEAME= 2380t
0l et JIXdS(basal layer), =3 (spinous layer), t&S(granular
layer) & 2t&S(cornified layer)2& H3IE D 2ES0| OIF

S =4 T20M €™ LIZICHFig. 6). OIELAN L8

= | =23t(keratinocyte differentiation) && |RAEX LSS
Wote OIEIS HREZ IRXZXAMN SEX LS 20| 284 0la St
< 0.05)8 RAX= late cornified envelope 1M (LCEIM)Ol), |&EX}t &
&0l 1/20lot2 2A(p < 0.05)8 |&EX= late cornified envelope 3A
LCE3A), late cornified envelope 3B (LCE3B), late cornified envelope 3C
LCE3C), small proline-rich protein 2H (SPRR2H), small proline-rich
protein 2F (SPRR2F), small proline-rich protein 2K (SPRR2K), late
cornified envelope 1J (LCE1J), late cornified envelope 1G (LCE1G),

SopoE
T =T

=

J
Ml

(
(

late cornified envelope 1F (LCEIF), small proline-rich protein 2D
(SPRR2D), small proline-rich protein 1B (SPRR1B), transglutaminase 5

(TGM5) & late cornified envelope 1K (LCEIK) S 13 SEXIACH. L&Al
Te= ZndES Sofl 2& 3 2bl(cornified envelope)E 400 TIRHE
HE G0N 2R BZ2=22H U8 280 S0=E AS XHGIH IIRE
B5ote &8 StH(77). ZENEE 2 UM zBSHo=Z 0| ol
XL, JHetg SHEAE0l M2 94 21, MIZY0 =84 oMy 22=
UIXIE D OIS0l K& JtwE EH&8CZ AN 2AEs ALE 4610 2R
BEOZRH IR WRE 2Fol A2lADle Xetet A&g sith(78). &
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3t 2Tl (cornified envelope) &
ZALOI0 Jtw EHO0| Z=HA
transglutaminases)Jt =&

envelope structural assembly
envoplakin 2 periplakin S0l U1 HI Z22E2 HO0|=A(epidermal
transglutaminases)Jt &&ot0f It HEAHO

elafin, S100 ¥ small proline-rich region proteins (SPRRs) S0I &3}
QI S0l 2048HCH80). SPRRE MIZZA CHEHA

Ol SloHA AIZS A JInE Sdold =84 2&st I 40 &
HegozM AEAMIE =23 2 2ASH0 208HCH81). LCE =& Xt(gene
cluster)= ZA2 epidermal differentiation complexes (1921 in human,
3F2.1 in mouse and 2034 in rat)0l EMoIH X2 |AEXL 6d It 204
AUS0(80), e 2t A 5} ugs Chen &t OF& IR 2
glycine-serine-cysteine-rich motifE& JtXI1 QU2O, N-terminaldt
C-terminal2 HI 22E0IHM0IE42 CIE JI& D 2CHB2). AFZUIA LCE
cluster= 17 R&NZ 2HEEN JAD Ol SH0l Tt group 1, group
2 % group 32 Lt=Ct. Group 11t group 2= =2 external epitheliaE &
dote IR AEMENM ZSE1D group 3=  internal  stratum
corneum-forming epitheliaE &&ol= &% &2 EIINAM &30l E0l &
OHLtCH(B3). EXIFE= 20-2200 H&Q LCE RVEXNE XL Y20 group 1
ot group 32 T RUCHSB4). 2 HEUHAM OIEIDS TIRSZ0HAM HE S
LIRXA MMM IR 2EE0l HE2 LEA=0, Ol LIRS 2E &
I 40 2¢0ol= & LCE3A, ILCE3B, LCE3C, LCE1J, LCE1G, LCE1F,
LCEIK mRNA 2t SPRR2H, SPRR2F, SPRR2K, SPRR2D, SPRR1B mRNA 20| Z AL

1, SFHEMEOISA S Z2AE0 OIR2 2&Es I -0l AN E 0
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LIEtE 202 ==&0. OlElld LIRS 20AM SHatel LCERF SPRR =& At
2o Z4= JHHZ dXMX 2D JHEHZ SXHAZUA 25 ASEHA=O
JHHIZI EX X2 JHHZ FEMXI=22 ORXA  LCE3A, ILCE3B, LCES3C,

LCE1J, LCE1G, LCEIF, LCETIK mRNA <t SPRR2H, SPRR2F, SPRR2K, SPRRZ2D,
SPRR1B mRNA 0| OIEIlA IR & 20 SoteEll, =2FEL! M0lsa M5

oo 2&s I &
MEWAM O 2
Endopept idase= HHEHE
M trypsin, chymotrypsin, elastase, thermolysin, pepsin, glutamyl
n S0l OJ10 SHEYECt. OIELISE LRI
Ezo ASHEICHH Y24 ZXH(negative regulation of endopeptidase
activity) 2t&d RN LSS UlWSH OIEIA HREZ2S TREX0UA
STEX 20l 1/2015t2 ZAS(p < 0.05) S|S&EXE serine (or
cysteine) peptidase inhibitor, clade A (alpha-1 antiproteinase,
antitrypsin), member 9 (SERPINA9), fetuin beta (FETUB), secretory
leukocyte peptidase inhibitor (SLPI), serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin), member 12 (SERPINB12), serine (or
cysteine) peptidase inhibitor, clade B (ovalbumin), member 3A
(SERPINB3A), stefin A1 (STFA1), stefin A2 (STFA2) % serine (or
cysteine) peptidase inhibitor, clade B (ovalbumin), member 3B
(SERPINB3B) S 131 SEXACH. SERPIN =M Xt= serine proteinase
inhibitors2FH FiE 01822 AIEUWM= 3600, MFMA= 60042 =
HAIb LHAM QUCHSB5). SERPINE HEE  MHIEZLAM =MotH serine

proteases &S AHol=e 2SS ol L2 = caspaselt cathepsinidt 22

endopeptidase & neprilysi
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cysteine proteases &S ARMISHCH SERPINAE CIEIEE Al AL M2l K
CHOMA (antitrypsin-like, extracellular proteins) ZFO0I0{ SERPINAS=
nave B cell2 S Xl(maintenance)0l Z0icte A= LAM UCHSH).
SERPINB12= MIZELHOI EMSt= trypsin-like serine proteinase inhibitor
ZM el =H0 2EZNH JA20(87), SERPINB3= papain-like cysteine
proteases, cathepsins K, L ¥ S AHMHMEZAN HEotes N2 LedMd UL
(88). Fetubin2 cysteine protease inhibitors2AM Z84) MWME

(osteogenesis and bone resorption), 2l=gl =& &, 2t 8&FIXt
22X A& L ISUS0 20lots Ho=z LM QUCHBY). SLPI LotH
@ HEIS(peptide) =AM leukocyte elastase, cathepsin G, trypsin,

o 4 4

elastase (neutrophil) % chymase (mast cell) 4SS AMSHH, serine
proteases Ol 2I&t HIIES SAS 0ot AES SHLHI0). Stfa = M
ZLHOIM papain-like cysteine proteases 2 HIMZ XSotH HEHE 3N
(protein turnover)OlM Z=&36t0, Stfal It Stfa2= papain, cathepsins L
oS o s AMMOICHO!). OIELS HSFE20A SERPINA9, FETUB,
SLPI, SERPINB12, SERPINB3A, STFA1, STFA2 % SERPINB3B = AT EICHA

Y M AL LS00l ZADH ANTHEICH &40 SIt0] 20 Il
SO HHA 2401 SN 8830l REEAL 2450 0 & H2e=z
H2EC. OIELE LIRS 20A Hatel ACHEICH 24 M S8 &
S Z4as JHHZ 8XMXZ0 JtHZI =HXZ0HAN 2F 2A=SEHA= It
HZ2 HXMXZ IJHHZ = XX OIS X% SERPINA9, FETUB, SLPI,

SERPINB12, SERPINB3A, STFA1, STFA2 % SERPINB3B mRNA &0l OLELHE UIR
= 20 SOtE0N JANAN OtENE NSRS 20 It X X2 It
A0 A

o]
2 2XMXZ20A LRe A=HEICHH 240l SO0tA L2 SSE =400 O

yoe

I
(inflammatory response)2a& SAX Y&HS
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O SAEX LSS0l 1/2 0lat2 24 (p < 0.05) |RVX=
interleukin 1 family, member 9 (IL-1F9)0l) SEX LSOl 281 Ol& =
JtEl(p < 0.05) ®&Xt= interleukin 23, alpha subunit p19 (IL-23A
S100 calcium binding protein A8 (S100A8), interleukin 17F (IL-17F
interleukin 19 (IL-19), PYD and CARD domain containing (PYCARD
interleukin 1 beta (IL-1B), interleukin 24 (I1L-24) & interleukin 1
family, member 6 (IL-1F6)0ICt. IL-1F9= Interleukin-36 gammaZ & 24
M U204 Interferon—gamma, tumor necrosis factor-alpha & [L-1B 0 <
A LENZOA MAO| SIt&l= cytokineOICH92). OIEIIA OFAZ
M IL-1F9 ST 280l Sitele Az UEtk=0l 0l 2AE N EIt

S U IL-1B It S0 LtEtY Z20t=2 M2e(d, Jte2! ®HX
20 BlotHd ZAZHA 1L-1

A),
),
),

H P oM
N B =2

B>
rr
=l
_{
0e
0l
0l
0z
tol
It
[
o]
¥
=
20
rr
>
[0
Hu
2
I
n
a
f:
Ny
w
P
ro
T 4

© L
2
z
zx
I
)
>
Q
o
S
=
o
Q
@
»
x
0z
(z
m
rr
0
0l
==

nw

iz S
2045k = cytokineOICH93). S100A8= MIEZOILL 80l =Mots

o
o oo
i

2
2

(cell cycle)lt MIEZE3H(cell differentiation)
ot} ESEISHT 20cte 2H2e2 2AM UCH). IL-17F= helper T
cel IOIM HMAZIH HBESE =
cytokine)OICH(95).  IL-19= & (monocyte)OIA  AAE O signal
transducer and activator of transcription 3 (STAT3)E )
Lt TNF-a &84S ZIHAIDIH MIEZAZ (apoptosis)E SOt FEEHS0l 2
0ict=  AFOIEItCI0ICH96). PYCARD= S8 7 (monocytes)Lt CHAIAMIZE
(macrophages)2l SHOIM EHZ= SHSMAEZ N-terminal PYRIN-PAAD-DAPIN
domain (PYD)1+ C
OH ESELS caspases 30l 2|8t apoptotic signaling pathwayOil
2t0{6t= HHMAOICH97). IL-1B= X84 P (activated macrophage) 0l A

SEAIZIE  AOIEINC (pro-inflammatory

—-terminal caspase-recruitment domain (CARD)S2 T U

_39_

Collection @ chosun



= OH

9]

20

MIZ AFEZ (apoptosis) Ol

=l

cel IO A

=l

22| 3= (wound healing) Ol

At
S

<]
E

9]

KJ
i

PYCARD,

L-19,

IL-17F,

IL-23A, S100A8,

o280l A

OtEIA

(99).

0l

ulo

IL-24 &

IL-18,

P

X Xl =2 0l A

ol A

IXIZ 0 IHHIZ!

b

=3
-

&

a2l

Eot=

e

_._..m._

(=)
=

}

X

pd
OF
3
OF
0l

oJ

KIO

0l
s

el
I
o

LA
0l

KIO
30

ol

-

=
x

ot

H
4

n0

H

)
30
I+
=
0

=

ot
E

iy
ol
rJ

<
Ju

9]

or

i0J

)

0l

b0

<+
ol
JU
G
I+

=

F0HZ

JHeIZI E+

£ 2dN Y=,

eg=

Ju
'}
ol
Ok
ol
KIO
0f0

0J
ol
gl

o
30
i

un
IF

=

=
5

H
4

-

n0

JtEI210I

i

N,

<
Rr
K4
1+

=

ot
B
Kk
iy
ol

<+

Ko

=8

0l
H
a0
-

=
0

=

H

(]

(o)a]

150l 42l 20IXl

DN
=

Klo

ol

il

KIO

}UH &I
=

= C
= O

e)

o

LCE1F, LCETK mRNA <2+ SPRR2H, SPRR2F, SPRR2K, SPRR2D, SPRR1B mRNA &0l

ILCE3B, LCE3C, LCE1J, LCE1G,

LCE3A,

180

=

[}
)

PN
=

L

2
=

CJO'
T

o I

25

2JF
=]

GM5 mRNA &0l

=,

24

=]
0] S Al

N

L

2
[=]

, =FERIHO]

o

H&E

33
H
Al
20

L

H

0l
s

o

_40_

Collection @ chosun



A IJKHKRNMEITINEH S SE AEsts s 3 0ol 0 Q
ok STy YIS W s T REY
a1 oo = =2 o ® a ® S A g WMz W
a_mum_&rzi, O - R .~ B W o o 85 35 K 3 W
K S 5 2B = = Rrr ) 2 Ko g S 0 %0 % = U U 3 o
LR = S5 2 S /L L _ op @r = Ko o o R 3
= 2 = S <0 KI K = o - K Ko m -
- _J_| m_“_ w m = E._ A._|_ —_ m_“_ I=._ ._ __o_- _ . I__A - o
KJ 5 o oll = < o - _._.w ogr |_.E JJ ol Ko 0 R0 of X0 o
ok I — N oo U0~ =Bl N o 30 — oz B
23 4 = — R ORr no— Koo ° 8 ~ n 20 =
a A - Al 5 © = Kd T | = o |D_=_||_AIH=| Euﬁ./llw:._._
o S 101 El - - Bl = = I T = 3
& < = =l ) o o ar =2 = S
S UHg 8 s o g Pk I MR r g H =g ™o O
sXIWHz® 5. P IYSE FAWE ymy gl
Lo gauzRayxy ) PS8y g0 ks 0} MK
o 8w DK B0 =R S oA gy 0 % ol [S3 W g5 ©
3 = = W ok ) o= Klo <Y W O X A ~ N
Wy R By cn®uen BSx0 F
e - - Q ok - o -3 Wy = X 8
2 K = _ _d gy - 873 4 DO nNs r WO _
D o= p— — — —
S e R o e e S R T ¢l =" = B
zE MG W0y ooy WK g & _
= - DJ ol 7o = o0 = Ko Hr B o _ = o= A4
S = 70 W OH RS 3 = = =0 o m = 8 =
TR (R L = = e B = e S L B2 S
D_: . B o~ — oz I Hogp o T + o N
8 3 W5 < O < oz % w e Y = W m " < ol
L T T = o mw oy 05 T o~ @
= oy oS g o BT o WxE L Y Ry o T
nEna PR RE D LRt T e g 0D
< 5 4 3 Y s £ = W 3 = N[ Ko ~ 7o
= _._,I :mo (e _l_n_ = o &2 = = o) .__._ H__l —. — _.:“_ () ol
Wa - sar o83 ol___dwmoMmﬂ%__ram
OET_oILQ,:_OWEMNH mu.4:1@_|ﬂ&MOME_:@w
o = o ) @ — i .Y F ol g U_u_.ku@
DN @ g @ BEASSRD 20 o DR e R
o8 T R FH 2 W o K0 K0 <8 ,almou___r_zwrvg_z
Kk =~ ar @ 5 ol I L Kp @ o WU < R & BT R
& i =z T T <4 Ko B . ol Jjo :
ST rRYstHAMMAS 2 FA0FFAENZTNSA oD

_41_

Collection @ chosun



=
Y
i

= g-l= OtENld LRZ2 2 My SaIHA0 DIXl= JtHZ2Ie &
E SIS 2F6tDXA Ne/Nga MF 0l HIRAEH AD H1DE TEGHW OLELIH
LfEs RYotl =X JHHZIS SEAIA OELE LIRE sS40 LFX
A AA 2 UREA AN ZALE Ao JtHIZI SE0| OtElld LR
g Ml OIxle S¢S 2FoUl. =852 2 Ne/Nga MFE 0/1EoA D
A2 XZ, OIEIE IRg, OtFlld ORS+ItH 2 8XdX=2 £ Of
Elld LSFEIHHZ =2HIIZ S 4222 USRULH. OtEDd LIRZ=2

2

o

o AE 20X S0l 0IXl=
gats 2FoH| RSt X, OtELA IIRY, OtEIHE IIRE+3tH2!
dXX=Z € Ot=EIld I +IHHIZI EXMXZL2 LS IIRE I= =+
£ Hlws Zu HILQAEHAD ¥ &X F, 120z WX 64.67+ 13.01
gl/hr, OIELlE LIS 124.67+ 17.46 =2l/hr, OIELA LIS E+ItHIZ!
XX 96.56+ 18.92 =/hr X OIEIHE LR S+IHHZ =2XHX2
145.20+ 19.69 3l/hr= LIEHLHAM CHEZOI BISHH HIQAEH AD 210 &EX2F
A 25 = =Jt SN LSS0l dstel RS2 H2=0 OF
Elld LIFS+IHHZ! 8 ™X=22 IR == == 45 103.11+ 33.72 3
/hr, 8% 67.33% 26.10 3l/hr2 OIELA LIFEZ0 HIGHH

72%7F 22 ZAEJALD, OtELlE LRESHIHHIZI =Mz TR =
T

43%, 83 91%It 22 AL 4F0=

pon

0
w4 N

.05 &l/hr, 8 22.27+ 8.47 3l/hr2 OIEIA IHIR

= &
OFENA MEIHZ SHIZ 2AS0| O =0tA i

HZ = HXZUA JtHASS PS4t JHE 2 2422 UEHRCEH.
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Table 1. Experimental design.

. Treatment
Exper imental
AD cream
groups Orinking water
(200mg/mouse)

Control” No Tap water

AD? 2/week for 8 weeks Tap water
AD+PreC” 2/week for 8 weeks 0.2% catechin for 9 weeks
AD+PostCY 2/week for 8 weeks 0.2% catechin for 7 weeks
Control”: tap water feeding, AD?: atopic dermatitis, AD+PreC®:

catechin pretreatment; 0.2% catechin feeding from 1 week before AD
cream application, AD+PostCY: catechin posttreatment 0.2% catechin
feeding from 1 week after AD cream application.
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Table 2. Differential expressed genes(DEGs) analysis from the
skin of NC/Nga mice.

Sample Number of DEGs with the significance level of
P value < 0.05 Qvalue £0.05 Qvalue <0.01
Control Case
All Up Down All Up Down All Up Down
AD CT 1238 631 607 169 43 126 103 24 79

AD AD+PreC

AD AD+PostC

686 458 228 70 52 18 42 32 10

6582 206 476 99 8 91 75 6 69

Up: up regulated DEGs, Down: down regulated DEGs.
CT: control, AD: atopic dermatitis, PreC: catechin pretreatment,
PostC: catechin posttreatment.
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Table 3. Gene set analysis from the skin differential
expressed genes selected by log2(FC) = 1 & P-value < 0.05 in
the comparison unit of control mice vs atopic dermatitic mice.

. . . Fold
Functional categories Transcripts Enrich P value

Keratinocyte differentiation LCE3A, LCE3B, LCE3C, SPRR2H, SPRR2F, SPRR2K, LCE1), 229 2.80E-14
LCE1G, LCE1F, SPRR2D, SPRR1B, TGM5, LCETM, LCETK

Negative regulation of endo- SERPINAS, FETUB, SLPI, SERPINB12, SERPINB3A, STFA1, 21.8  6.68E-08

peptidase activity STFAZ, SERPINE3B

Negative requlation of peptidase  WFDC12, SERPINAS, CSTA1, FETUB, SLPI, SERPINB12, 103 5.05E-07

activity WFDC18, SERPINB3A, STFAZ2, SERPINB3B

Keratinization KRT6B, SPRR2D, SPRR1B, SPRR2H, SPRR2F, SPRR2K 23.0  536E-06

Inflammatory response IL1F9, IL23A, S100A8, CHIL, IL17F, IL19, PYCARD, IL1B, 41 6.54E-04
IL24, IL1F6

LCE3A : late cornified envelope 3A, LCE3B : late cornified envelope 3B,
LCE3C : late cornified envelope 3C, SPRR2H : small proline-rich protein
2H, SPRR2F : small proline-rich protein 2F, SPRRZK: small proline-rich
protein 2K, LCE1J : late cornified envelope 1J, LCE1G : late cornified
envelope 1G, LCEIF : late cornified envelope 1F , SPRR2D : small
proline-rich protein 20, SPRR1B : small proline-rich protein 1B, TGM5 :
transglutaminase 5, LCEIM : late cornified envelope 1M , LCEIK : late
cornified envelope 1K. SERPINA9 : serine (or cysteine) peptidase
inhibitor, clade A (alpha-1 antiproteinase, antitrypsin), member 9,
FETUB : fetuin beta, SLPI : secretory leukocyte peptidase inhibitor,
SERPINB12 : serine (or cysteine) peptidase inhibitor, clade B
(ovalbumin), member 12, SERPINB3A : serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin), member 3A, STFA1 : stefin A1, STFA2 :
stefin A2, SERPINB3B : serine (or cysteine) peptidase inhibitor, clade
B (ovalbumin), member 3B. WFDC12 : WAP four—disulfide core domain 12,
CSTA1 : cystatin A1, WFDC18 : WAP four—disulfide core domain 18, KRTGB
keratin 6B, IL1IF9 : interleukin 1 family, member 9, [L23A

interleukin 23, alpha subunit p19, S100A8 : S100 calcium binding
protein A8, CHIL1 : chitinase-like 1, IL17F : interleukin 17F, [L19 :
interleukin 19, PYCARD : PYD and CARD domain containing, IL1B
interleukin 1 beta, [L24 : interleukin 24, |IL1F6 : interleukin 1
family, member 6.
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Table 4. Gene set analysis from the skin differential
expressed genes selected by log2(FC) = 1 & P-value < 0.05 in
the comparison unit of atopic dermatitic mice vs
catechin-pretreated atopic dermatitic mice.

Fold

Functional categories Transcripts Enrich P value

. . - LCE3A, LCE3B, LCE3D, SPRR2B, SPRR2F, LCE3F, SPRR2E, SPR
keratinocyte differentiation R2K. SPRRI 387 2.18E-08
keratinization SPRR2B, SPRR2F, SPRR2E, SPRR2K, SPRR2 432 479E-06
epidermis development SPRR2B, SPRR2F, SPRR2E, SPRR2K, SPRR2 266 342805

LCE3A : late cornified envelope 3A, LCE3B : late cornified envelope 3B,
SPRR2B : small proline-rich protein 2B, SPRR2F : small proline-rich
protein 2F, SPRR2E : small proline-rich protein 2&, SPRR2K : small
proline-rich protein 2K, SPRR21 : small proline-rich protein 21.
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Table 5. Gene set analysis from the skin differential
expressed genes selected by log2(FC) = 1 & P-value < 0.05 in
the comparison unit of atopic dermatitic mice vs
catechin-posttreated atopic dermatitic mice.

Functional categories Transcripts El;crjilgh P value
muscle contraction rg%sgﬁdwéﬁiwﬁpa‘ MYLL, RYRL, MYH4, ACTNZ, 494 3.05E-13
keratinocyte differentiation E(F:JFE{?[’{};KJLE E“;’{E{’QECEED’ SPRR2B, SPRR2F, LCESF, SPRR2E, 243 291E-09
regulation of muscle contraction ~ TNNT3, ATP2A1, RYR1, ATP1A2, CASQL, TNNI2 578  4.66E-08
sarcomere organization TCAP, NEB, LDB3, ACTNZ, TTN, CASQ1 419  2.64E-07
keratinization SPRR2B, SPRR2F, SPRRZE, SPRR2K, SPRR2I 316 170E-05

MYBPC2 : myosin binding protein G, fast-type, MYH1 : myosin, heavy
polypeptide 1, skeletal muscle, adult, MYBPC1 : myosin binding protein
C, slow-type , MYL1 : myosin, light polypeptide 1, RYR1 : ryanodine
receptor 1, skeletal muscle, MYH4 : myosin, heavy polypeptide 4,
skeletal muscle, ACTN2 : actinin alpha 2, ACIN3 : actinin alpha 3,
MYOM1 : myomesin 1, TIN : titin, LCE3A : late cornified envelope 3A,
LCE3B : late cornified envelope 3B, LCE3D : late cornified envelope 3D,
SPRR2B : small proline-rich protein 2B, SPRR2F : small proline-rich
protein 2F, LCE3F : late cornified envelope 3F, SPRR2E : small
proline-rich protein 26, SPRR2K : small proline-rich protein 2K, SPRR2I
: small proline-rich protein 21, TNNT3 : troponin T3, skeletal, fast,
ATP2A1 : ATPase, Cat+t+ transporting, cardiac muscle, fast twitch 1,
skeletal muscle, ATP1A2 : ATPase, Nat/K+ transporting, alpha 2
polypeptide, CASQ1 : calsequestrin 1, TNNI2 : troponin |, skeletal,
fast 2, TCAP : titin—-cap, NEB : nebulin, LDB3 : LIM domain binding 3.
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Table 6. Select skin transcripts in control mice versus atopic
dermatitic mice related to keratinocyte differentiation.

Transcripts CT RPKM AD RPKM AD/CT p-value g-value
mean mean Fold change

Lce3a 2944 6.2 -5.5 0.0001 0.009
Lce3b 788.7 4.6 -74 0.0001 0.009
Lce3c 1006.6 26.4 -5.2 0.0001 0.009
Sprrzh 1239.6 191.4 -2.6 0.0001 0.009
Sprr2f 412.2 6.6 -5.9 0.0001 0.009
Sprr2k 111.6 0.0 -inf 0.0001 0.009
Leelj 144.5 33.9 -2.0 0.0002 0.013
Lcelg 524.2 51.0 -3.3 0.0001 0.009
Leelf 673.4 1226 -2.4 0.0001 0.009
Sprr2d 27449 9.6 -8.1 0.0001 0.009
Sprrlb 1616.5 105.0 -3.9 0.0001 0.009
Tgm5 28.0 6.2 -2.1 0.0002 0.033
Leelm 83.1 611.1 2.8 0.0001 0.009
Lcelk 169.9 43.3 -1.9 0.0004 0.047

CT : control, AD : atopic dermatitis, RPKM : read per kilobase of
transcript per million mapped reads, LCE3A : late cornified envelope
3A, LCE3B : late cornified envelope 3B, LCE3C : late cornified envelope
3C, SPRR2H : small proline-rich protein 2H, SPRR2F : small proline-rich
protein 2F, SPRR2K: small proline-rich protein 2K, LCE1J : late
cornified envelope 1J, LCE1G : late cornified envelope 1G, LCE1F : late
cornified envelope 1F, SPRR2D : small proline-rich protein 20, SPRR1B :
small proline-rich protein 1B, TGM5 : transglutaminase 5, LCEIM : late
cornified envelope 1M, LCEIK : late cornified envelope 1K.
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Table 7. Select skin transcripts in atopic dermatitic mice
versus catechin-pretreated atopic dermatitic mice related to
keratinocyte differentiation.

AD RPKM  PreC+AD RPKM PreC+AD/AD

Transcripts mean mean Fold change p-value g-value
Lce3a 6.2 72.9 3.5 0.0003 0.043
Lce3b 4.6 141.0 49 0.0004 0.004
Lce3c 26.4 388.3 3.8 0.0005 0.009
Sprrzh 191.4 470.8 12 0.9999 0.999
Sprr2f 6.6 58.0 31 0.0051 0.019
Sprr2k 0.0 12.5 inf 0.0005 0.009
Lcelj 339 225.6 27 0.0251 0.533
Lecelg 51.0 5654 34 0.0554 0.290
Leelf 122.6 943.0 29 0.0517 0.009

Sprr2d 9.6 618.7 6.0 0.0005 0.009
Sprrlb 105.0 1206.5 3.5 0.0589 0.004
Tgmb 6.2 279 21 0.9999 0.999
Lcelm 611.1 218.1 -14 0.9997 0.999
Leelk 433 2319 24 0.0041 0.014

AD : atopic dermatitis, PreC : Catechin pretreatment, RPKM : read per
kilobase of transcript per million mapped reads, LCE3A : late cornified
envelope 3A, LCE3B : late cornified envelope 3B, LCE3C : late cornified
envelope 3C, SPRR2H : small proline-rich protein 2H, SPRR2F : small
proline-rich protein 2F, SPRRZK: small proline-rich protein 2K, LCE1J :
late cornified envelope 1J, LCE1G : late cornified envelope 1G, LCEIF :
late cornified envelope 1F , SPRR2D : small proline-rich protein 2D,
SPRR1B : small proline-rich protein 1B, TGM5 : transglutaminase 5,
LCEIM : late cornified envelope IM , LCEIK : late cornified envelope
1K.
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Table 8. Select skin transcripts in atopic dermatitic mice
versus catechin-posttreated atopic dermatitic mice related to
keratinocyte differentiation.

AD RPKM PostC+AD RPKM PostC+AD/AD

Transcripts p-value  g-value

mean mean Fold change
Lce3a 6.2 57.9 3.2 0.0003 0.043
Lee3b 4.6 114.8 4.6 0.0001 0.017
Lee3c 264 3153 35 0.0001 0.009
Sprrzh 1914 473.9 13 0.2512 0.009
Sprr2f 6.6 516 29 0.0001 0.009
Sprr2k 0.0 6.1 inf 0.0001 0.009
Leelj 333 260.6 2.9 0.0002 0.033
Lcelg 51.0 680.8 37 0.0001 0.009
Leelf 122.6 927.6 29 0.0002 0.009
Sprr2d 9.6 564.0 5.8 0.0001 0.009
Sprrib 105.0 1181.6 34 0.0001 0.009
Tgm5 6.2 28.6 2.2 0.0002 0.033
Lecelm 611.1 2314 -14 0.9939 0.993
Leelk 433 262.6 26 0.0014 0.036

AD : atopic dermatitis, PostC : Catechin posttreatment, RPKM : read per
kilobase of transcript per million mapped reads, LCE3A : late cornified
envelope 3A, LCE3B : late cornified envelope 3B, LCE3C : late cornified
envelope 3C, SPRR2H : small proline-rich protein 2H, SPRR2F : small
proline-rich protein 2F, SPRRZK: small proline-rich protein 2K, LCE1J :
late cornified envelope 1J, LCE1G : late cornified envelope 1G, LCEIF :
late cornified envelope 1F , SPRR2D : small proline-rich protein 2D,
SPRR1B : small proline-rich protein 1B, TGM5 : transglutaminase 5,
LCEIM : late cornified envelope IM , LCEIK : late cornified envelope
1K.
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Table 9. Select skin transcripts in control mice versus atopic
dermatitic mice related to negative regulation of
endopeptidase activity.

Transcripts CT RPKM AD RPKM AD/CT p-value qg-value
mean mean Fold change

Serpina% 22.2 18 -3.5 0.0021 0.029
Fetub 109.7 3.8 -4.8 0.0001 0.009
Slpi 360.2 5.3 -6.0 0.0001 0.009

Serpinbl2 361.5 274 -3.7 0.0001 0.009

Serpinb3a 312.0 1.0 -81 0.0003 0.009
Stfal 4337.9 104.9 -5.3 0.0001 0.009
Stfa2 781.9 494 -3.9 0.0001 0.009

Serpinb3b 38.2 3.2 -3.5 0.0001 0.009

CT : control, AD : atopic dermatitis, RPKM : read per kilobase of
transcript per million mapped reads, SERPINA9 : serine (or cysteine)
peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin),
member 9, FETUB : fetuin beta, SLP| : secretory leukocyte peptidase
inhibitor, SERPINB12 : serine (or cysteine) peptidase inhibitor, clade
B (ovalbumin), member 12, SERPINB3A : serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin), member 3A, STFA1 : stefin A1, STFA2 :
stefin A2 , SERPINB3B : serine (or cysteine) peptidase inhibitor, clade
B (ovalbumin), member 3B.
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Table 10. Select skin transcripts in atopic dermatitic mice
versus catechin-pretreated atopic dermatitic mice related to
negative regulation of endopeptidase activity.

AD RPKM PreC+AD RPKM  PreC+AD/AD

Transcripts ean mean Fold change p-value  g-value
Serpinag 18 13.0 28 0.0004 0.039
Fetub 3.8 49.8 3.7 0.0001 0.009
Slpi 5.3 103.7 42 0.0001 0.009
Serpinbl2 274 2625 3.2 0.0001 0.009
Serpinb3a 10 98.7 6.6 0.0003 0.038
Stfal 104.9 1280.7 3.6 0.0001 0.009
Stfa2 494 4841 3.2 0.0001 0.009
Serpinb3b 3.2 16.5 23 0.0572 0.259

AD : atopic dermatitis, PreC : Catechin pretreatment, RPKM : read per
kilobase of transcript per million mapped reads, SERPINA9 : serine (or
cysteine) peptidase inhibitor, clade A (alpha-1 antiproteinase,
antitrypsin), member 9, FETUB : fetuin beta, SLPI : secretory leukocyte
peptidase inhibitor, SERPINB12 : serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin), member 12, SERPINB3A : serine (or
cysteine) peptidase inhibitor, clade B (ovalbumin), member 3A, STFA1
stefin A1, STFA2 : stefin A2 , SERPINB3B : serine (or cysteine)
peptidase inhibitor, clade B (ovalbumin), member 3B.
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Table 11. Select skin transcripts in atopic dermatitic mice
versus catechin-posttreated atopic dermatitic mice related to
negative regulation of endopeptidase activity.

AD RPKM  PostC+AD RPKM  PostC+AD/AD

Transcripts ean mean Fold change p-value  g-value
Serpinad 18 9.8 24 0.0004 0.047
Fetub 38 88.7 4.5 0.0001 0.009
Slpi 5.3 66.0 3.6 0.0001 0.009
Serpinb12 274 304.8 3.4 0.0001 0.009
Serpinb3a 10 97.3 6.6 0.0001 0.038
Stfal 104.9 921.2 31 0.0001 0.009
Stfa2 494 379.2 29 0.0001 0.009
Serpinb3b 3.2 16.7 2.3 0.0745 0.009

AD : atopic dermatitis, PostC : Catechin posttreatment, RPKM : read per
kilobase of transcript per million mapped reads, SERPINA9 : serine (or
cysteine) peptidase inhibitor, clade A (alpha-1 antiproteinase,
antitrypsin), member 9, FETUB : fetuin beta, SLPI : secretory leukocyte
peptidase inhibitor, SERPINB12 : serine (or cysteine) peptidase
inhibitor, clade B (ovalbumin), member 12, SERPINB3A : serine (or
cysteine) peptidase inhibitor, clade B (ovalbumin), member 3A, STFA1
stefin A1, STFA2 : stefin A2 , SERPINB3B : serine (or cysteine)
peptidase inhibitor, clade B (ovalbumin), member 3B.
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Table 12. Select skin transcripts in control mice versus atopic
dermatitic mice related to negative regulation of peptidase
activity.

CT RPKM AD RPKM AD/CT

Transcripts mean mean Fold change p-value g-value
Wfdcl2 2316 187 -3.6 0.0001 0.009
Serpina9 22.2 18 -3.5 0.0004 0.047
Cstal 376.8 56.2 -2.7 0.0001 0.016
Fetub 109.7 3.8 -4.8 0.0001 0.009
Slpi 360.2 53 -6.0 0.0001 0.009
Serpinbl2 3615 274 -3.7 0.0001 0.009
Wfdcl8 1414 20.9 -2.7 0.0002 0.033
Serpinb3a 3120 10 -81 0.0003 0.038
Stfa2 7819 494 -3.9 0.0001 0.009
Serpinb3b 38.2 3.2 -3.5 0.0001 0.009

CT : control, AD : atopic dermatitis, RPKM : read per kilobase of
transcript per million mapped reads, WFDC12 : WAP four—disulfide core
domain 12, SERPINA9 : serine (or cysteine) peptidase inhibitor, clade A
(alpha-1 antiproteinase, antitrypsin), member 9, CSTA1 : cystatin Af,
FETUB : fetuin beta, SLPI : secretory leukocyte peptidase inhibitor,

SERPINB12 : serine (or cysteine) npeptidase inhibitor, clade B
(ovalbumin), member 12, WFDC18 : WAP four—disulfide core domain 18,
SERPINB3A : serine (or cysteine) peptidase inhibitor, clade B

(ovalbumin), member 3A, STFA2 : stefin A2, SERPINB3B : serine (or
cysteine) peptidase inhibitor, clade B (ovalbumin), member 3B.
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Table 13. Select skin transcripts in atopic dermatitic mice
versus catechin-pretreated atopic dermatitic mice related to
negative regulation of peptidase activity.

AD RPKM PreC+AD RPKM PreC+AD/AD

Transcripts p-value  g-value

mean mean Fold change
Wrdc12 18.7 204.3 34 0.0001 0.009
Serpina% 138 13.0 28 0.0004 0.034
Cstal 56.2 143.5 13 0.9999 0.999
Fetub 3.8 49.8 3.7 0.0001 0.009
Slpi 5.3 1037 4.2 0.0001 0.009
Serpinbl2 274 262.5 3.2 0.0001 0.009
Wfdc18 209 57.3 14 0.9999 0.99
Serpinb3a 1.0 98.7 6.6 0.0003 0.038
Stfa2 49.4 4541 3.2 0.0001 0.009
Serpinb3b 3.2 165 2.3 0.0572 0.259

AD : atopic dermatitis, PreC : Catechin pretreatment, RPKM : read per
kilobase of transcript per million mapped reads, WFDC12 : WAP
four-disulfide core domain 12, SERPINA9 : serine (or cysteine)
peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin),
member 9, CSTA1 : cystatin A1, FETUB : fetuin beta, SLPI : secretory
leukocyte peptidase inhibitor, SERPINB12 : serine (or cysteine)
peptidase inhibitor, clade B (ovalbumin), member 12, WFDC18 : WAP
four-disulfide core domain 18, SERPINB3A : serine (or cysteine)
peptidase inhibitor, clade B (ovalbumin), member 3A, STFA2 : stefin A2,
SERPINB3B : serine (or cysteine) peptidase inhibitor, clade B
(ovalbumin), member 3B.
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Table 14. Select skin transcripts in atopic dermatitic mice
versus catechin-posttreated atopic dermatitic mice related to
negative regulation of peptidase activity.

AD RPKM  PostC+AD RPKM  PostC+AD/AD

Transcripts p-value  g-value

mean mean Fold change

Widc12 187 401.4 4.4 0.0001 0.009
Serpina9 18 9.8 24 0.0057 0147
Cstal 56.2 120.0 10 0.9999 0.999
Fetub 38 88.7 45 0.0001 0.009
Slpi 5.3 66.0 3.6 0.0001 0.009
Serpinb12 274 304.8 34 0.0001 0.009
Widc18 209 529 13 0.9999 0.999
Serpinb3a 10 973 6.6 0.0001 0.038
Stfa2 494 379.2 29 0.0054 0.009
Serpinb3b 3.2 16.7 23 0.0745 0.009

AD : atopic dermatitis, PostC : Catechin posttreatment, RPKM : read
per Kkilobase of transcript per million mapped reads, WFDC12 : WAP
four-disulfide core domain 12, SERPINA9 : serine (or cysteine)
peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin),
member 9, CSTA1 : cystatin A1, FETUB : fetuin beta, SLPI : secretory
leukocyte peptidase inhibitor, SERPINB12 : serine (or cysteine)
peptidase inhibitor, clade B (ovalbumin), member 12, WFDC18 : WAP
four-disulfide core domain 18, SERPINB3A : serine (or cysteine)
peptidase inhibitor, clade B (ovalbumin), member 3A, STFA2 : stefin A2,
SERPINB3B : serine (or cysteine) peptidase inhibitor, clade B
(ovalbumin), member 3B.
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Table 15. Select skin transcripts in control mice versus
atopic dermatitic mice related to keratinization.

Transcripts CT RPKM AT RPKM FoldATgl::;—ng p-value q-value
mean mean .

Krtéb 3801.3 80.4 -5.5 0.0003 0.038
Sprr2d 27449 9.6 -8.1 0.0001 0.009
Sprrlb 1616.5 105.0 -3.9 0.0001 0.009
Sprr2h 1239.6 191.4 -2.6 0.0001 0.009
Sprr2f 412.2 6.6 -5.9 0.0001 0.009
Sprr2k 111.6 0.0 -inf 0.0001 0.009

CT : control, AD : atopic dermatitis, RPKM : read per kilobase of
transcript per million mapped reads, KRT6B : keratin 6B, SPRR2D : small
proline-rich protein 20, SPRR1B : small proline-rich protein 28, SPRRZH
> small proline-rich protein 2, SPRR2F : small proline-rich protein 2F,
SPRR2K : small proline-rich protein 2K.
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Table 16. Select skin transcripts in atopic dermatitic mice
versus catechin-pretreated atopic dermatitic mice related to
keratinization.

AD RPKM  PreC+AD RPKM  PreC+AD/AD

Transcripts p-value  g-value

mean mean Fold change
Krt6b 80.4 20324 4.6 0.0001 0.009
Sprr2d 9.6 618.7 6.0 0.0001 0.009
Sprrlb 105.0 1206.5 3.5 0.0001 0.009
Sprr2h 1914 470.8 1.2 0.9992 0.999
Sprr2f 6.6 58.0 31 0.0001 0.009
Sprr2k 0.0 125 inf 0.0001 0.009

AD : atopic dermatitis, RPKM : read per kilobase of transcript per
million mapped reads, KRTEB : keratin 6B, SPRR2D : small proline-rich
protein 2D, SPRR1B : small proline-rich protein 2B, SPRR2H : small
proline-rich protein 2, SPRR2F : small proline-rich protein 2F, SPRRZK
: small proline-rich protein 2K.
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Table 17. Select skin transcripts in atopic dermatitic mice
versus catechin-posttreated atopic dermatitic mice related to
keratinization.

AD RPKM  PostC+AD RPKM  PostC+AD/AD  p-valu

Transcripts mean mean Fold change e q-value
Krt6b 804 1250.7 39 0.0001 0.023
Sprr2d 9.6 564.0 5.8 0.0001 0.009
Sprrlb 105.0 11816 34 0.0001 0.009
Sprrzh 1914 473.9 13 0.9995 0.999
Sprr2f 6.6 51.6 29 0.0145 0.047
Sprr2k 0.0 6.1 inf 0.0001 0.009

AD : atopic dermatitis, RPKM : read per kilobase of transcript per
million mapped reads, KRTEB : keratin 6B, SPRR2D : small proline-rich
protein 2D, SPRR1B : small proline-rich protein 2B, SPRR2H : small
proline-rich protein 2, SPRR2F : small proline-rich protein 2F, SPRRZK
: small proline-rich protein 2K.
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Table 18. Select skin transcripts in control mice versus
atopic dermatitic mice related to inflammatory response.

Transcripts CT RPKM AD RPKM AD/CT p-value g-value
mean mean Fold change

11119 1135 19.0 -2.5 0.0025 0.009
l123a 0 15 Inf 0.0001 0.022
$100a8 201.3 16241.0 6.3 0.0001 0.009
117f 0 16 Inf 0.0214 0.022
Pycard 284 99.1 1.8 0.9975 0.999
ll1b 17.3 121.0 2.8 0.1745 0.999
1124 0.0 4.7 Inf 0.0001 0.259
11116 12.6 320.6 4.6 0.0001 0.009

AD : atopic dermatitis, RPKM : read per kilobase of transcript per
million mapped reads, IL1F9 : interleukin 1 family, member 9, [L23A :
interleukin 23, alpha subunit p19, S100A8 : S100 calcium binding
protein A8, IL17F : interleukin 17F, IL19 : interleukin 19, PYCARD :
PYD and CARD domain containing, IL1B : interleukin 1 beta, [|L24
interleukin 24, IL1F6 @ interleukin 1 family, member 6.

_74_

Collection @ chosun



Table 19. Select skin transcripts in atopic dermatitic mice versus
catechin—-pretreated atopic dermatitic mice related to inflammatory

response.

AD RPKM  PreC+AD RPKM PreC+AD/AD

Transcripts p-value  g-value

mean mean Fold change

11119 19.0 93.8 23 0.0257 0.154
1123a 15 0.3 -2.3 0.1614 0.742
$100a8 16241.0 1818.5 -31 0.0054 0.019
1117f 16 Q.5 -16 0.2145 0.942
Pycard 29.1 74.0 -04 0.9995 0.999
lI1b 1210 71.6 -0.7 0.9999 0.999
1124 4.7 5.7 0.2 0.9999 0.999
111f6 320.6 239.1 -04 0.9999 0.999

AD : atopic dermatitis, RPKM : read per kilobase of transcript per
million mapped reads, IL1F9 : interleukin 1 family, member 9, IL23A :
interleukin 23, alpha subunit p19, S100A8 : S100 calcium binding
protein A8, IL17F : interleukin 17F, IL19 : interleukin 19, PYCARD :
PYD and CARD domain containing, IL1B : interleukin 1 beta, [L24
interleukin 24, IL1F6 : interleukin 1 family, member 6.
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Table 20. Select skin transcripts in atopic dermatitic mice versus
catechin—-posttreated atopic dermatitic mice related to inflammatory
response.

AD RPKM PostC+AD RPKM PostC+AD/AD

Transcripts p-value  g-value

mean mean Fold change
11119 19.0 98.6 2.3 0.0051 0.069
[123a 15 0.0 -Inf 0.0535 0472
5100a8 16241.0 2021 -6.3 0.0001 0.009
117¢ 16 0.1 -4 0.0001 0.012
Pycard 99.1 73.8 -0.4 0.6335 0.999
lI1b 1210 29.7 -2.0 0.0125 0.239
1124 47 0.3 -3.9 0.0051 0.072
1116 3206 290.5 -0.1 0.977 0.999

AD : atopic dermatitis, RPKM : read per kilobase of transcript per
million mapped reads, IL1F9 : interleukin 1 family, member 9, [L23A :
interleukin 23, alpha subunit p19, S100A8 : S100 calcium binding
protein A8, IL17F : interleukin 17F, IL19 : interleukin 19, PYCARD :
PYD and CARD domain containing, IL1B : interleukin 1 beta, [L24
interleukin 24, IL1F6 @ interleukin 1 family, member 6.
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Fig. 1. Th1/T2 model for helper T cells. IFN-y, interferon y.: TGF-
B, transforming growth factor B, IL-2, interleukin 2; I[L-4,
interleukin 4; Ma, mast cell; Eo, eosinophil PL, plasma cell; Me,
memory cell; m@, macrophage; Tc, cytotoxic T cell.

_77_

Collection @ chosun



— i — -

." s {'. /J
IL-4, IL-5, IL-6 Ma ) —>( Ma )
IL-9, IL-10, IL-13 ___kd- e

Th2-type cytokines

Y o
T IgE

Fig.2. Allergic immune response. Tn2 cells produce cytokines |[L—4,
[L-5, IL-6, IL-9, IL-10 and IL-13, which are named Tn2-type cytokines.
B cells switch to produce IgE and bind to specific Fce receptors on
mast cells. Ma, mast cell; Eo, eosinophil.
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Fig. 3. Effects of catechin on the frequency of scratching behaviors in
the NC/Nga mice. The frequencies of scraching behaviors were evaluated
at 1, 4 and 8 weeks after the start of mite administration. Values are
mean+SD (n=5). Values with different letters(a—c) above the bars
within the same group is significantly different at the level of p<0.05
by Duncan's multiple range.
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Fig. 4. Clinical skin features of the dorsal skin in the control mice
and in the NC/Nga mice given oral administration of catechin. A
control, B : AD, C : ADtPreC, D: AD+PostC.
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Fig. 5 Histological features of the dorsal skin in the control mice and
in the NC/Nga mice at 8 weeks after the start of mite extract
administration. Skin sections were stained with H& and examined at
200x magnification. A : control, B : AD, C : AD+PreC, D: AD+PostC
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Fig 6. Keratinocytes differentiation. The epidermis is the outermost
layer of the skin and is separated from the underlying dermis by the
basement membrane. Keratinocytes, which compose the epidermis,
proliferate within the basal cell layer. As differentiation proceeds,
keratinocytes progress upwards through the different epidermal layers
(the spinous layer, granular layer and cornified layer), becoming
anucleated and increasingly compacted in size, before being eventually
lost from the skin surface by desquamation. The black dots in the cells
of the granular layer represent keratohyalin granules.
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