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A= | Z_}—?é]ﬂijﬂgﬁl. WA - - e e e e 4
1% 2. 2% Retinol €S =3 FRAHF mHo
AT A 27 - - e 10

ok ZHA G A Lo ¥ desmoglein 1,

desmoglein 3 & AT+ « « « « o oo 11
I8 4, 10 2 107N FE =4 27 4847 =

H & A M oAl EdE desmoglein 1,

desmoglein 3 4 A% - - -+« - - - 12
9 5. 100 = 10M HE]=Q4F A g 24417

Wl ZHA A A EHE desmocllin 1,

desmocollin 3 =H AT -« - o .. 13
% 6. 10°M = 10N #E x=Q04F 27 4847 &

H] & - M oAl EdE desmocllin 1,

desmocollin 3 A - - -+« 14
™ 7. 10°M = 10N B Elx=Q04F 27 2447 &

¥ AP A E A EdE kallikrein 5,

kallikrein 7 =7 A7+ - - -« - o 15
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a9 8. 100 2 10N e =elat A 4841 &
vzt A G A A THHE kallikrein 5,

kallikrein 7 =3 AT+ - -+« 0 0o
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F2 90

2 E] .=¢14Fo] corneodesmosome®l] H] X = < &F

e o] E(retinoid)= HIEWIAY] HAA Ee F4 F=AEA

H

AP L] FAT F3 =24, XA 77] A, HY =3
2 FAF 7lsol JoBRE AqEF, Ad Y FJFEEST ASAR
AMEE I oy, FF dE xR I4A =X =E Qe FHboy
7S el e AFATEA] fFiEe AeRE gdHEHA
T4 EXA Yede oldd A4 IE9E #HE x4
A G A Lo ThFgE  AtolEFMlolY AR EHE
Al B oolyer, ZEAXE gE5S F7F Al77] wiEel
Aot 253 ¢ 9.

Z+ A WA (corneodesmosome) = ZAMNEE A2 HAAAFTE=

TZEZEA desmoglein(DSG)1, desmocol1in(DSC)1
corneodesmosin(CDSN) .2 FA 5ol vk, ZHAxe et
YA 02| 7F kallikreinol gt TR aitol old] &3E o 2H
olFA=d|, 53] kallikrein(KLK)5(stratum corneum trypsin-like
enzyme; SCTE)®} kallikrein 7(stratum corneum chymotrypsin-like
enzyme; SCCE)o] ZHEAE geho] Fa3 IS i},

2 dFoAME dH x4t oE Frtste AdAlx e

= W97l fste] dHExdAte]l ZEuaA FAAE P
n 2= G AdAE gEs 9o7)= kallikreinol] P[A &=

of sl <AFsiATt. AZE0.06mD¥ H - 2ZE(1.5mM)
wbolon wake 2Aa Az 1005 107 20 o2z
Ael = AduaA 74 @l DSGL, DSC1 3 A A 3
@29l KIK5, KIK7 o @iidd S 92" x5 Adste] 23&
LR ECTEY

I Ay A= aFEe] ZE oA HieF
AQYAAE 2R 10N 100 B A2 F DG,
DSG3, DSC1, DSC3 E5F whudlgo]l A HATh. wh
HE ol 2bo] F3FS Wbz Fgku KLKST il ® Zhgr ik elol A
AE =0 A & gy o] fAE WY

mebA] G Q1 4kel ofsk ZHA M el V)2 F

rlo %2

1t — -‘—]_:-‘l_‘l__
ZrAwAA T4 AFdEA DSGLY DSClel wHdEE  7AA7]7)
W FEo 2 AzZF g 4 b, T3 FE| Qo] KLKe] deos 2
AL F v Q3]H uFE ZE wFAolA KLK57F Zadhe



12 mo] KKl alElwqlitel o@ AL et
et gz,

= % gE =AUk, 22 A (corneodesmosome) ,
82 Desmoglein, Desmocollin, Kallikrein



A E] .= ¢14Fo] corneodesmosomed] W] X]+= < F

A El =l X (retinoic acid; RA)S  AA W EAFHE
=

dEolemr AAdPPAEe] 43 w3 =4, A4

ARFIe]  FH7E fEd BR o ofyed,  ZHEAE9
et (desquamat ion)©] =715 7] wjEolgta AYztHETt,

WA (desmosome) = A AES] M Edo]  EA|ste] M E}
AXE dAAN7I= T8 FF FxEoH uiA delx A=t
Hztel F83 S st gWoEA Fo|(core)o SABH=
desmoglein(DSG)¥} desmocollin(DSC)o]l  dtt?. DSG ¥ DSC&
WA EAEE cadhering @O ZA ZHZE 1,2,39] o}y o]

glovl EdFlA 2 kol EAsE #9072k, , pse3sh



DSC3& ZIAMEZ el ol EAste] DsGz o DSC2 Al 714
HMEZ] EAAT 7 e BA Yrh. D639 DSC3S E)

ZF A WA A (corneodesmosome) = E0|8tA] WHEHH WA A
5ol ME Abe]l AFE FAAZIM  corneodesmosin(CDSN),
DSG1, DSC1e] @wjo g FA & Qty. vt waAle] EA =
DSG39F  DSC3=  ZHAmaAel=  EAeAd @t m97%)
FSolA AdFToRE ofyHEA uwiAle FHEHoR Z

WaE worth AduaAlds Astd AeAsst F3sol

A+ AEZAF(cytoplasmic plaque)= [T o]4 Holx grom AE
o] Fo] FQJoA Hols SRR Aol T2 tigle] 443k

AAEE7E & A7) 2L BRgS Btk (29 1)

a9 1. ZE A A (corneodesmosome) (A) 9} 12 A (desmosome)
B)e] A= dvd 427



ZHA A 9] 2= e 7+ 3 2 A 7} kallikreino] 2=
gl Rl g o] &3 HozEM o]Fo] o, Al FF

Kallikrein(KLK) 7}l = 15709 serine @eiisi szt 9w,
KLK5(stratum corneum trypsin-like enzyme; SCTE)<®} KLK7(stratum
corneum chymotrypsin-like enzyme; SCCE)& Ztd= 2 3=}
R&E7)Hol A wAdr?. KLK7  (DSN¥}  DSCle  EalAl7]a
KLK5% DSC1¥ ofuj e} DSG17 CDSNS &3 A7tk s ook,
ofe] E 7= dHEx=itel o Srtele AEAE B
713& wel7] AAste] dElwdatel AduaA AT

=1
nAE Qg AAAE gge dov)E kallikreindl mAE

X
ool DSG1, DSG3, DSC1, DSC3, ZrdnAaAe owEsa
KLK59F KLK7¢ 23S g2~8'l EF(Western blot)S o]&35}]



I. As 2 4H

1. 4
2 Ago A" MExe A A EI(foreskin)olA] &
ZAYPZAELE ol &sidtt. ¥ #HEHE =X §F ¥F9
—Er'* A&

T2 A F (hairless mouse)?] I|H-=Z=

F5H3
3x3mme] ZZto @ wWojul 2% glutaraldehyde, 2% formaldehyde,
90mM potassium oxalate, 1.4% sucrose’} Sfd A Mo Y
gt Tt 1A /G F AANS AAstL 22 F A w9t

=2 43t & pH 109 271S
FrE 10870 AFedt. 24ELS 0.1M sodium cacodylate
bufferel 10®37F 3L 50% ethanol® 5%% 23], 70%%} 95%

ethanol 2 Z}Z} 1084 23], 100% ethanol® ZHzZ} 2084 43 &5

S A& osmium/pyroantimonateo] Fi1F

AZT. &9 ¥ 100% propylene oxide® 747} 15%3F 23] =32&
HEAZIL S84 wes 2uf A & F3b A0 0-

500, Hitachi, Japan)®o 2 #&3}% ).



d
S Alghe]l ¥ E 1.2 unit/ml dispase &R0 4TolA yhAj
9o 5 A¥ERy 592 Esn 92 0.05% trypsin-EDTA
G 92 Zof 377 vortexste] ZAHFAAMNEE EEAIFT
, 10% fetal bovine serum(Gibco, Carlsbad, CA)o] XgH
Hank’ s balanced salt solution(Gibco)& %Il trypsin & <3}
A Z T, AZe A epidermal growth factor(100ng/ml), bovine
pituitary extract(70 pg/ml), hydrocortisone(0.5u g/ml),
insulin(bpg/m)eS 3 keratnocyte growth media(KGM;
Cambrex, Walkersville, MD)E AF&3stQlth. KMol ZEsEe
0.06mM=  ZAstx w\jFS  37C, 5% €0, = F
B k7] (incubator)ol Al wleF dishell wiFalsict. AZ
AAAE ZEEE 0.06mMO] KGME ZLtHE ARESHAS
e AdAE KMol 300md ZHEEAE AZH HUkstd

527t 1.65mo] == 31t}

¢

N
£k
iy

%

-

& H
]

kl
()
o) o

oh w e AP A HE QA A
ZAGAAE7} Bl dish AH9] 80% B= A& 10N}
10 all-¢rans-retinoic acid (Sigma, St. Louis, MO)E wjkoio]

HA7b & T 24X k3} 48A17F FoF wgaki ).



4

sl AP A x| &3 4 H [5% 2-mercaptoethanol I}
200mM phenylmethylsulfonyl fluoride(PMSF; Sigma)”7} Shf¥ 1.5%
SDS-0.0625M  tris-HCL buffer(pH6.3)] 100mm dish% 5000
A7Vetel AEE AE scraper(Costar,Cambridge, MA)E o]-83}o]
22 & AAH3 AE7 9 HEE Vibra Cell™ (Sonic &
Materials. Danbury, CD)<& o]&3ste] L5 oA =57
AgetgE. 487 2A F 13,800rpmoll A 40E37F GARE @S2
AZAe Ay, 18]al Bio-Rad Protein Assay Kit (Bio-Rad,
Hercules, CA)E ©]&3}o] Bradford ¥ o2 oS A= 313},

(WhA71EE 3 A= E%

ol

HAPYNEZHE F23 dWS NuPAGE gel (3-8% Novex Tris-
Acetate Gel)oll laned ©WM-E%=7F 30pgel %= loadingdhil
160VE A71gE AT A719%F A gelol ©¥E 30Vl A
2A1ZF &<t PVDF membranes(PALL, Pensacola, USA)ell #o] 3}Qitt.
PVDF membranes tris-buffered saline(TBS)o.2 M3 T,
blocking solution[5% skim milk in TBS(pH7.6)]ol o] 2ol A]
2A1ZF &3 A A3 EEFHA ¥EAIZl T blocking solution®ll
dzF ekAQl DSGL, DSG3, DSC1, DSC3(¥ M. Progen, Heidelberg,
Germany ) , KLK5,7(1:2003] 4 | Santa Cruz, CA), B-
actin(1:10,00038] 4, Sigma)©.2 4TColA 24A17F <t ¥ks AT}
kS0l 9 ¥ PVDF membranes 0.1% tween 20°] X3 @
TBS(TBS-T)& 154 F+A o2 33 Al 3t3iek. Agg o)z FAle
DSG1, DSG3, DSC1, DSC3¥ B-actinol walA=  blocking



solutionol] 1:10002.2 3]4 A]Zl peroxides conjugated anti-
mouse IgG (DAKO, Glostrup, Denmark)E AF&3F3lal KLK5, 79
34+ anti-rabbit IgG (Invitrogen, Carlsbad, CA)E AF&3}o]
A2olA 117 Fotb RESAIZTE B TBS-TR 102 HA o= 33
AHE sk, EANES-2 enhanced chemiluminescence A] <F(ECL,
Pierce, Rockford, IL)¥ ECL-PLUS(Amersham, Buckinghamshire,
UK)E o] &3t X-rayZ & (Kodak, Rochester, NY)ol 7H3d A|F il
optical density(0.D)¥ Quantity One software(Bio-Rad)&

ol gste] ZHea wla Hoieh,



111 A3}

1. Axdv g &4

2% Retinol & =X dFol|x FAEW =X F I Fo H
74 Z o] "ol FrtEo] ZHATF o] FATE GFobxlth (2. A,
B). T3l retinol =X ¥Fo|A ZAAE ko] +Fo] FUHEH IR

gatd 44 waAE 2ok (2”2, C, D).

H

.

"2, 2% Retinol &Ms E=FF FRAH T AxEARA
24 (A) €3 (x20,000) (B) Retinol (x20,000) (C) ¢
(x30,000) (D) Retinol (x30,000)

10



2. dE =2 g T ow ZHAY A Eo Aol ZHA u A A 9
Tl 2 kallikrein®] 2=HESE 23

=

(D10 2 10 FAE=QA A 244 F e
A FNA Td"A DSGIT DSG3. A FE=(0.06mM) <}

SE(1.5mD)°o ZgE wigHoz wjge ZAAIPHMANE T4
DSG1¥ DSG3 & el FAAarb FESHAl B oTk(+#p<0.05, #p<0.01),
ANOVA.

B e el — 7 7

- -.-_ S— DSG3 24h

B-actin
N 10™ 10°M N 10 107
= . =
low Ca high Ca
DSG1 24h DSG3 24h
P - e -
100 P P 1004 L _
80 80 J I
60 60 4
40 4 40 4
20 | ’L‘ ’L‘ 20 |
0 7 6, i 6, 0
‘N oM 10°M "\‘ 10°M 10‘ M N 107 10°M N 10'™ 10"5M
—— [ —
low Ca"". high Ca Jow Ca"* high Ca™

3. 100 2 107 AE=Q4 A A & owe
AP AENA LA DSGLTH DSG3.

11



1204

100 A

20 4

(2) 10 2 10M #HE=AA  AHF 48N F Wl
ZFAPG A Fol A e DSG1¥ DSG3. AwsEet nFEe ZH
v F ol A wjFst ZHA P A FoA FHE =2 A T 484 7ho

DSGLTF  DSG3Sl  wwddel FSA  Ha
*p<0.01), ANOVA.

T} (*#p<0.05,

— - -— - DSG1 48h
— e A DSG3 48h
b . B-actin
N 10" 10 N 10 10%M
low Ca* high Ca*
DSG1 48h DSG3 48h

*k

1204

100 4 —
80 1

i

*
404
20 1
0
10™M 10°M N 10'M 10°M

N
\ \ \ \ \
low Ca"* high Ca" low Ca** high Ca™

a4, 10°M 2 10M #HE =AM X 4847 F wjok
PR A Eo A wdH DSG1F} DSG3.

N
e

12



120 1

100 -

80

60 -

40 1

20 A

(3) 10

Z+ 2 & A A ol A

_I
it

[}

HH o(}:o

O:

vl
=

107
ElasiRz)

ol A wjoks Z+A ¥

#Ha FHAk. DSC3E A

FAE

BFA TH(##p<0. 05,

A E =9

DSC1¥ DSC3. A%

/‘\l_

A

247 7k

A Zol A DSCLe] Tk o]

52‘ HHO]:oﬂoﬂ/q H]E]
*p<(0.01), ANOVA.
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Wk A F

DSC1 24h
MR S e w5 0
e b i e ™ S TR e Bactin
N 10" 100%™ N 10™ 10%
low Ca* high Ca"™
DSC1 24h DSC3 24h
T 140 T 1
10'M 10 ™ ;‘q 10'm 10TM ’\\‘ ID;Z;M m-M ’\\‘ :lh?-g:lca“ o
10°M 2 10'M HE=AA  AHE  24A7F F 0 owjk
JA oA w&d DSC13 DSC3 .



(4) 10°M =2 10M  dEx=dak AHE 48A F e
AP EAA BE DSC1¥ DSC3. A= iwxEel Z
HjoFAo A wjoFet AP M EoNA wE QAL 2] 4841 F
DSC13}  DSC39]  witgle]l  FElshAl A ATH(+#p<0.05,
#p<0.01), ANOVA.

iy

- ' -‘- Dscl 48h
e e R

N 10" 100%™ N 10™ 10%
low Ca* high Ca"

DSC1 48h DSC3 48h

ok

120 4

*k
*k
*
Kk wk 120 - *‘
100 A — — 100 4 -

80 4 80 4

60 4 60 4

40 4 20 4

T Bl

N 0™ IOTM N 107w 10m N 10°M 100%™ N 10'M 10°M
| | —
low Ca™ high Ca™ Jow Ca*™* high Ca™
76,10 2 10N dElEx=dir Ay 48N F o

6
2 G A oA e d DSC1¥ DSCS.



(5) 10 2 10M #HE=AA  AHF 24Nz FT wjk
AP ZAA TdE KK KLK7. z=el Zrg njfdolA
wloFst ZHA PG LA KLKS7E A4S BHola, KIK7S & Walst

A AT (Gxp<0.05, *p<0.01), ANOVA.

.-— — KL 2

T

M B-actin
N 10™™ 10% N 10M 10
low Ca* high Ca"™
KLK7 24h
KLK5 24h
*k 120 4 ‘ ‘
160 - * ‘ T [ ]
140 4 4‘ ‘ ‘7 0] [ ;L M L =
120 4 80 1
| ] 60 -
40 4 0l
0 N 10'M 10°M N 107M 10°M ° N 107™ l‘O'SM N 10'™ 10°M
| low Ca ‘ high ca™ low Ca"™ | high Ca"™
aF7. 10°M 2 100 dEx=dsr A= 2447 F oS
A G A oA BHE KLK59 KLK7 .
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(6) 10°M = 10M  dE=dar AHE  48A F e
ZAGAAEAA LTdd KIK59F KLK7. aFEe] Zrg HjF oA
wl kgt AP MEANA  KKS7F dE=QA 10N Az F
waekolar, KLK7e 2 W37 gl oh(+p<0.01), ANOVA.

-— T ks

i W — N W— w— (7 IS

- B -actin
N 10 10 N 10™M 10
+H . H
low Ca high Ca
KLK5 48h KLK7 48h
120 * 120 4
?‘ ?‘ ]
100 ] L 7 i 100 A — T I
| .
ol 1 ol
60 60
40 40
204 20 4
0 10'™M  10°M N 10'M  10°M ° "“ 10'M 10 ‘N 10'M 10‘M
‘ low Ca™ | ‘ high Ca"" low Ca™ high Ca"™

a¥s. 10M 2 10N #ElEx=AA AE 48417 F 0 ek
LA P A FANA A" KLK5S KLK7 .



AE o] E(retinoid)E HIEIY A o AA Ee A4 F=AE
Hate A #HE o]zt WEs o meE A 1,2,3 Ald §4
dExol=g FRET 7. olyd #HExol=o A O ¥4
Fe)7F  #Elx=A2k(retinoic  acid)ol™  #E] =2k ThFE
ZAgoz oy RG] X5 AEHI Yt . HE AL

AAYYAES]  FA%  BE  zdg ww op
Tz glEadel A, A dA, ME A 22
wae] A, Wy 2d 9 gdF A8 Fol o A=F, 1A
o Asgtoly} R, T AXE HZF 59 94 TY9 Asd=

ol gxm I zeld zAlz AAHE FEhA 28 &4 matrix
metalloproteinasel(MMP-1)¢]  A§/d
Fxghol AEARA AMEEH7IE St P aey HE =4be] Fa
EXAR ARG Al FHtolu A4AT Hhy 5o ASAYTESs 7Y
2 & gl P“%h}ﬂﬂ%iik%wﬂﬂﬂﬂshlﬂﬂ”%.

ole g A4 Wreiel wade

Al(desmosome) = I M Xl  AHE AHEE 2}

BAAR E99 FXE FAAIIH AEY olFd F2, &3l
- Fe3 dIds A Hu. waA FERe AxAv A H

T2 AEZ W AFH(Plaque)d HEHI AET Alo] o
Fol(core) & FAET. AT T4 T AXxFE Wl

17



ZAstE Aty et EY wAAE AZA 7= EZZA plakin
71 ool £3}E= desmoplakin 1 I} desmoplakin 2 7} 9loH
Armadillo WA=} 7}l <38+ plakoglobin ¥} plakophilin
ol gtk V. Alze} M EAtole] Fojo] Qe wEI wWle
cadherin  7}Fol] &3t @M oZ A desmoglein(DSG) 3}
desmocol1in(DSC)ol Edl Zz 3 o Aol &A3 ¥,
53 DSG3 &= A HAEZ Aol IAVE Adets FdolH

DSGL & 94 AELF BAe] A AP FRowA AEF

o
BN
N
=2
X
rlr
N
i
of\
o,

yul

=)
s
iu}
V)
i)
2
—r
N
N
jun)
DN
i)
2

E]l_:_
AAANE kel Aol FHel om ZAmadle P
|
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ARe ARAEZRY  BAALL RgHAN A=
ZAYHALE  WEIAY  AAYPATL EAPFRE
2eptEA BaE i "t #F RHE 4AAAEE
244504 ZAAALA sl olE AIATEL AF YIS
v, ZaAEs 2eEdd FAAEE AR AgAAFE

2

=
N
-

WAL vp7A| 2 cadhering @3} desmoplakin, plakoglobin
Toz2 FAF v, Ty waAe Gy AduiAd =
cadherin® @9 F DSG1¥ DSCIvt &A1&  DSG3¥ DSC3:=

A etk T3 ZAduiAd Holg FA4FSE CDSNo
ATk, CDSNE  SFHA A (lamellar body)ol <&l ZHdZFe Ax
gro g Eu]EEd transglutaminaseo] o8] ZEAnA A )

AsteEtt, (DSNS A wA Ao zmoEYo =A18H  cornified
envelope ¥ AdE o] 9r}. CDSNE DSG1F DSC1E AR I ¢lo] A

o] XAA cadherin ©Wo] HA EIHA EI=F = A

r]

»

Zoh, A A Ee] &2 (DSNo| kallikreino]ghis @l ia &4
&3l gomM olFo] Azd Abt 24 Kallikrein 7}l
1570¢] serine @Rt 9ony, KIKsSH KIK7S ZHd 3 o2

Lo
=
2

WNHEFa F&7)BolA AR Y KLK7& CDSNI DSC1e -3l
A1713 KLK5E DSCI¥RE o}yel DSG13h DN &l AlZIthal Hi
}.E] 9} E]_B—G )
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N
N

|

o

N
Ko
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L

1
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5]

kallikrein®l
=

102 107M

WA zo] T4 ©

o

corneodesmosome -3 ©H9Y
&5 (1.5mM) =
Al

kel
T

Fo]

124
20

QI

DSG1Z  DSC19)
. 3 glE] =l Akl KLK9]

HE =2
A= %(0.06mM) 2

=<

5}

5

9

J2] 242173} 48247+
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=R

(1.5mM)

A
N

|

1

A 2+ (0..06mM) 7

T2
TH
i

T

tol Thgat ge

)

H| 1L

2F 2@ & DSG1, DSG3, DSC1, DSC3

s

|

o

-
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o A 10Nz} 10M # ¥

V-
a}]

=} O
B3

3

k1 KLK5WE a1
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Abstract

The Effect of retinoic acid on corneodesmosome

Moon Young Kim
Department of Medical Science

The Graduate School, Yonsei University

(Directed by Professor Soo-Chan Kim)

The term retinoid has been traditionally used to describe
both natural and synthetic derivatives of vitamin A. Retinoic
acid, its biologically active form 7nm vivo, has been used as a
treatment agent in a number of skin diseases. Retinoic acid
has many functions; regulation of the proliferation and
differentiation of keratinocytes, inhibition of sebaceous
glands, reduction of cell adhesion molecules, anti-
inflammation and antiaging, so that it has been used for the
treatment of acne, psoriasis, skin malignancies, T cell
lymphoma and photoaging. However, many patients undergoing
topical retinoid therapy experience ‘retinoid dermatitis’ , a
retinoid-specific irritant contact dermatitis, characterized
by erythema, scaling, dryness, burning and pruritus. They
discontinue the topical retinoid treatment due to these
discomforts.

Corneocyte cohesion within the cornified layer depends on

27



these modified desmosomes, which are known as corneodesmosomes.
The main components of the corneodesmosomes are desmoglein 1,
desmocollin 1 and corneodesmosin.

The desquamations of keratinocyte are induced by degradation
of corneodesmosomes by proteinase of kallikrein. Several
serine proteases, including the kallikrein 7 (stratum corneum
chymotryptic enzyme, SCCE) and the kallikrein 5 (stratum
corneum tryptic enzyme, SCTE) are playing a role on
desquamation of corneodesmosomes.

In this study, we confirmed that retinol treatment induce
increased corneocytes detachment (desquamat ions) and
desquamations of corneodesmosomes by electronic microscopic
study. The purpose of this study is to clarity the mechanism
of retinoid induced corneocytes detachment. We hypothesized
that retinoic acid influence the main components of
corneodesmosomes and  proteinases  of corneodesmosomes
(kallikrein). We performed Western blot study using cultured
human keratinocytes cultured in low calcium (0.06mM) and high
calcium (1.5mM) media with or without 10°M, 107M retinoic acid.

In Western blot study, retinoic acid clearly inhibited DSG1
and DSC1. However KLK7 expression was not influenced by
retinoic acid and KLKS5 expression was decreased in high
calcium media.

Therefore we concluded that decreased expression of DSG1 and

DSC1 by retinoic acid induce increased desquamations.
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