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Research progress on effect of desmosomes cadherins on skin barrier function

GAO Li, ZHUANG Peng-wei, ZHANG Yan-jun

Tianjin Key Laboratory of Pharmacology of Chinese Materia Medica, Tianjin University of Traditionnal Chinese Medicine, Tianjin
300193, China

Abstract: Desmosomes provide a strong adhesion between the cells, and they link intracellularly to the intermediate filament cytoskeleton
to make the junction more strong. The desmosomal cadherins are Ca**-dependent adhesion proteins and exist in desmosomes, and are the
important parts of desmosomes. The desmosomal cadherins are closely related to some skin diseases. They are involved in adhension and
can maintain the integrity of the organizational structures. When the expression decrease of desmosomal cadherins results in adhesion
fails, some skin disease such as pemphigus, bullous impetigo, and staphylococcal scalded skin syndrome, etc will occur. The family
members of desmosomal cadherins have diversity and the expression in different parts of the tissues is complex. Therefore, this article will
review the family members of desmosomal cadherins, and their properties and function in skin diseases.

Key words: desmosomal cadherins; desmogleins; desmocollins; desmosomes; skin barrier function

20 10 5 0 1) PR A 22 A0 B A 2R RN 98 1 IR R
B YRR B EEER, WESY: LK
F, Prb RN EBe A, R b A
F15r 20 3 AL PUBREE AR . Mok Rl
PR, M/MREEE AR FRaRiEa -
SRR B 1] (Dsgl~Dsgd) FIFFRL I
1 (Dscl~Dsc3), EATMEHRER:, BT 4
Ji 2 1) ARG B P Lo YRR R R (R e dE v . Mk Rl iR
FENE S HEERES A M. MK IESIE

¥ BHA: 2016-01-08
EEWMHE: HEKERHAIHFHER LI (20122X09101202)
EEEN: &
«@EEE LI (1982—), U,

IKHIE (1967, T3,

R MERE TS 2 1 (Dsgs) AR K 11 (Dscs)
B ) o AR AEA R A28 . Dsg2 1 Dsc2 1
A AR BT 21 4Uh 38, Dsgl ek
S R PR IR R 1 R 2 R b ik,

Dsg3 Ml Dsc3 KEAFAE TR, B ZM LR )
ZE B, Dscl AR fE R AL Z AL R B
(K15 LAY, Dsgd B4 I I 2R B R
BN, B W R (M C (PKC). FBS. #5851
oA J3 R B Sl () e S s R L2 T LS iy

W (1987—), L, MWi-LAFE:, FEHFFTI7 I A 2525 . E-mail: gaolil58@foxmail.com
M#d%. Tel: 13212082363  E-mail: zhuangpengwei@163.com
Pz, AR, Tel: (022)59596138  E-mail: zyjsunye@163.com



B XL Y Drugs & Clinic

F3HE H3IW 201653 A * 407 -

MRS 262 1 (12614 « Samuelov 25U IE B b 455 B
B R IE 7 H R B bk B i se ek, Sl
R 2 s i 325 1 2 R AL 2 TR) O R BB, AT 3
HUX K BRI RERE S . Dsgs A1 Dses 1 B4 1,
AR M TE LR, EXHE Sl A8MK
BRTESIE AT T R AR SR X M b 45 2
N B R B B D e T SE AT 2558, O A
JR AL ZR BB 11 BERTE S B R R AR A — e (5% .
1 AT ZHARIE R RA M FF4EFF LA R R SRR
1.1 FR$EFEE B 3RIE 5 E X4 A 18 55 T #2110
Dsgl~Dsgd TEAR % Bz P i b 21) 5 24
H, e AT RE RS 4N 55 40 -2 18 (9 B IR R FRR
15c 444 Dsgl Ml Dsg3 75 7 MBI IL, Dsg2
TS HRRL I ITAT 4148 b 381 . 45 SCHRIRGE Dsgs 1)
FEIK TR T AN MR 1R B 03 SR R IR B 5 1)
BERRTRS , WFSCUE B AR BB R B 5 N T e
BREE M 1gG MM S A U 4l B3R T Dsgl 5K
Dsg3 454, WA 7AiM i dimy, 5800 B K
21t 1) 66 Bt R U R A ER B M R A B DL
i A R TR A BR TR A 1) 3R B 3 B B Ry e
HEARUKARFEE 7> 7 Dsgl, M Dsgl (4N EC3
1 EC4 Z 7K 2R 381-X JIK8E, M 5280/ i
TR IR K, R A o, 5
A LHkHIE Netherton ZEG1ES Tl 22 2 R B2
FIBEI IR Lekti () SPINKS FE[RRA S8 E
Dscl fil Dsgl ANIEH /324, W5 S 52 &5 )
0 R 57 I 1 B R 5200, Getsios 2P MHIEW] 1 1F
W 2% B £ FUE B4 i) NHEK s H Dsgl B 55 =75 40
MR A R0 b R 4l &G B 7, fE5 4 Dscl il PG
I REFAEAN MR Dsgl (R IK KT X6 40 i [ 1) 266 B
R IER, JF H Dsgl Fil Dscl X34 B[] (1)
TP EE I, R EIE B T O R R g
A S 40 B R B AR B FIVE T o Sherrill 2512
B R PE £ R B AL T ORI Dsgl 9D,
ML YS206 K BL Dsgl JERYUER S8
A SERE, 5 a0 25 S B T Re 2 .
1.2 WRIEERAER B £ B 52 20 X 4 A 8 Fh B B9 520
pIii = SN P Gl i TR i BB SPS NG
T S 2RI TR R 2 . BFUR I, ek
WA S ONE CARVC) R 5 555 kL £ 1 2
SRR K, 1 HBT & KIS ARVC %
MIFERE 74, AP AL$E Dsg2 Fll Dsc2 [HFERIRAE,
1 Dsg2 FERIRAZ P 78U ARVC 5 10%~20%,

TENFUEFEEER /N AR R Dsg2 FEFI AR RE 2L
ARVC, FHLF RISk AL 23 0] 1) &l B
RB1 Rasmussen 250N A O 1 41 B 4
4, J# ik Western blotting. XX [a] #E i L vk RN A g5 21
AESIIE ] ARVC #5417 % Dsg2 JERIRAE . £k
AT I 12 4] ARVC 53 415 1) DNA #E4T
PCR #3ill, I ARVC 35 Dsc2. JUP i Dsg2 4h
WA R BOER R LR . Rk R BREA L,
Dsgd 1 SR T B 2, Bazzi 228 0F 50 RN,
TE/NRS KB, Dsgd JE PR 0] 5848 5 3500 B
SETT e i TR IR A& B 40 1 (0 35 P e 2k,
2 MERRS LA AR B9 R
2.1 FPELASLANFIST BRI

MERLES B 2 1185 2 2R (R A [R) Rk S o 41213 )
WHRESIE R, AFPRLCE R (I Rk D W2k
B2 5 R 2 24 . Rickman 2521 B 24
T Dsgl [1HE KA B 2 R I H T F IR
NI SELCIRE B AR . 2/ RAEA Dsel!™),
Dsg3"% Dsga!" 3t 2k G UL 2 10 B 5 i
L, (RIS A Bl 2 B T A A4k ) 207 o Dsel 8 7E
R FIEFRIL. Chidgey 0T EFXIE R /N
Dscl FEK, AALLE, /NI R LSS, Rk
TRZRAME, BRIk b D RERr, i b Pk 4
TEIE TR B A — D HURA LG IG5 . 1k
R 6 F1 16 Mt 2 £k,
22 MERED WIS AN

MRLE B A 55 22 (AN [ R I8 S i A 3R B2 1)
T LRI BRI 04k, 76 1E W %, Dsgl
Fl Dsg3 /AiitE 22wk F R A, 3B R A
Bl 705 EERR bR 2 FUEURLZ 1) Dsg3
WAL T B R B FEME b AT RE A B R e 52
AP, SCHRIRAE, Dsg3 AR ML, Merritt
SR W, R S A A DR/ B B S
[f) Dsg3 it 2 KIE, Frodeks 12 FiG, RIVNRUY
JRBIE S AT B L BB IR A o ) 3
XL S B A G R IR R E S R A —4E
AR PR AR TR R R R BUMNEZ
REANR, HKIETELREGAEH PKP1 JED AR 5[
FeIRARIE, FERmAAE, AR, Sk, TR
IR i R e BT MR 2R TS T i F b R AR
AR TS R FIPY . Dsg3 Fl Dse3 7RI . JEJE L
JERBGAE 2 KA AR, Dsgl (21K ALk 85 5
HATEAR, ©EEEPAEREEMEZE 5



* 408 - NS E LYY

Drugs & Clinic

3K HE3H  20165FE3 A

Fihb o AE /N FRAAR P AR ATERLATS i 2 1 1 1 8 K
TR R R I S5/ AN T RE,  UEIH T IX LB 0 X 3R
Bz (R . AL RS T I T s i3>,
3 XMHRNESHESERFN

MRS 286 85 11 11 5 LA P A2 R BRI 4 R AL 2
SERETE, BT RS R A ) B e e
D] g R B 3 2R S 45 o BFehor 485 288 2 1 U1 1 e
AN A o DR M I 308 70308 o e s PR e e /S B
DR RATT 7 R4S 266 2 110 4 Y 45 5 5 S IR AR 1 32
M. Chen 2 WERE 21 SWAS0 41 i th i LML /MR
SRRV FIREMT Dsgl. Dsg2. Dscl. Dsc2 &53L[A I
Wi B-catenin/T 20 JL PN 115 5 o a1 U838 B i bfkr
PR (I RIS TR R S IR 1%, B IERV/I
BB IR B 2% Dsg2 I ERIA 30 T P13 i/ ATK
MEK-MAPK. STAT3 ! NF-«B i 4%, Berkowitz
AEBT38E  Z BRI T PV 1gG 454 Dsg3 0%
T P38MAPK, BHIET HEHUAEN T HSP27 #51R
AN B 2R 1 A

Dsgl f7 ZRhIhfit, ALLERE T 4055 40 i 2 [7)
IRGRE, T HLREAEERR K )50k, Wl Dsgl Reil i
0 EGFR-Erk1/2 155 F1 MAPK/ERK {555 K Ag it
R UFITERTERG R B A B a7
SRt FBr A T s, R AT IE R i
55 RhoGTP Mg 8o, AEXN 175 W 14 il
I & 1 (GEFs 8 GAPs) figil 17 Rho {55
W8 A N1, Dubash 25475 GEF Fiefiil4: Ber, 45
R Ber SR> T Dsgl B2 E I HBHAS T i
JE 40 il MAL/SPF 1555, GEF Ber {5 RhoA/MAL
{55 BT & Rl Dsgl ek FUY 4l il i 5
o &5 T g (1 & A 5 22 o D i DR 1 s R e
FNFRIGH I, Dsc2 &R EiMEA, A
SCHRARGE Dsc2 7 45 FL W 1) A i R vp R 9
{EH], Kolegraff SN S T Dse2 [ g e (et £t
s a0 35 - S AKT/B-catanin {5 51
R A K, Ui Dsc2 AEMEIMR A K. 78
JEUR T il S Dse3 & NELE 12 Wl R 40 i
FRMAR& . Cui SN SLI6 I W 78 i 4n e
Dsc3 b g a8 i 0 2 Bz A K D R i A 51
TV A R RS L ORI RS
4 HHiE

S B 1) 3 2 AR R 40 T A N A 2R 5 ey e 1k
(DB SE R, AR A 40 5 i e 2 T 44t 7 — A
SEOKIERAE R, IR e 75 BT K LA,

J1, HETHE A SRRt sk 2, IR
TORBAERHERE,  WIHPRLES R BT 1 RE R A i T8
RGBS, AR A METE R, BER AL 2 EOR
BRI A1 e, AR AT A A i DA s i
DRI S5 BT S A TR BB B 8 1 X e RF AL 8
VR WEURWIFPRIES R R A X HE S5 &
oben EREpii A PNES /R e 7 E 1Y 3
JEAT T RE— D IR, (BRI E 1 B LR
T Byt s G 5 B K 2 IR R 50 R IE AT 15t — DAk
Flo AMEDNTEARA Y PO, il ik
SETTIAE RN RS, AR T 5 MRy &
FAT I A B IR (K387 T B A o

SE Ik

[1] Amagai M. Autoimmune and infectiousskin diseases that
target desmogleins [J]. Proc Jpn Acad Ser B Phys Biol
Sci, 2010, 86(5): 524-537.

[2] Garrod D, Chidgey M. Desmosome structure, composition
and function [J]. Biochim Biophys Acta, 2008, 1778(3):
572-587.

[3] Dusek R L, Godsel L M, Green K J. Discriminating roles
of desmosomal cadherins: beyond desmosomal adhesion
[J1. J Dermatol Sci, 2007, 45(1): 7-21.

[4] Garrod D R, Merritt A J, Nie Z X, et al. Desmosomal
cadherins [J]. Curr Opin Cell Biol, 2002, 14(5): 537-545.

[5] Nuber U A, Schifer S, Schmidt A, et al. The widespread
human desmocollin Dsc2 and tissue-specific patterns of
synthesis of various desmocollin subtypes [J]. Eur J Cell
Biol, 1995, 66(1): 69-74.

[6] Schifer S, Koch P J, Franke W W. Identification of the
ubiquitous human desmoglein, Dsg2, and the expression
catalogue of the desmoglein subfamily of desmosomal
cadherins [J]. Exp Cell Res, 1994, 211(2): 391-399.

[7] Elias P M, Matsuyoshi N, Wu H, et al. Desmoglein
isoform distribution affects stratum corneum structure and
function [J]. J Cell Biol, 2001, 153(2): 243-249.

[8] Shimizu H, Masunaga T, Ishiko A, et al. Pemphigus
vulgaris and pemphigus foliaceus sera show an inversely
graded binding pattern to extracelluar regions of
desmosomes in different layers of human epidermis [J]. J
Invest Dermatol, 1995, 105(2): 153-159.

[91 King I A, Tabiowo A, Purkis P, et al. Expression of
distinct desmocollin isoforms in human epidermis [J]. J
Invest Dermatol, 1993, 100(4): 373-379.

[10] Kljuic A, Bazzi H, Sundberg J P, et al. Desmoglein 4 in
hair follicle differentiation and epidermal adhesion:

evidence from inherited hypotrichosis and acquired



B XL Y Drugs & Clinic

E3H H3W

201653 A * 409 -

[11]

[12]

[14]

[15]

[17]

(23]

pemphigus vulgaris [J]. Cell, 2003, 113(2): 249-260.
Denning M F, Guy S G, Ellerbroek S M, et al. The
expression of desmoglein isoforms in cultured human
keratinocytes is regulated by calcium, serum, and protein
kinase C [J]. Exp Cell Res, 1998, 239(1): 50-59.

Johns S A, Soullier S, Rashbass P, ef al. Foxnl is required
for tissue assembly and desmosomal cadherin expression
in the hair shaft [J]. Dev Dyn, 2005, 232(4): 1062-1068.
Smith C, Zhu K, Merritt A, et al. Regulation of desmocollin
gene expression in the epider mis: CCAAT/enhancer-
binding proteinsmodulate early and late events in
keratinocyte differentiation [J]. Biochem J, 2004, 380(Pt 3):
757-765.

Samuelov L, Sarig O, Harmon R M, et al. Desmoglein 1
deficiency results in severe dermatitis, multiple allergies
and metabolic wasting [J]. Nat Genet, 2013, 45(10):
1244-1248.

Amagai M, Klaus-Kovtun V, Stanley J R. Autoantibodies
against a novel epithelial cadherin in pemphigus vulgaris,
a disease of cell adhesion [J]. Cell, 1991, 67(5): 869-877.
Mahoney M G, Wang Z, Rothenberger K, et al. Explanations
for the clinical and Microscopic localization of lesions in
pemphigus foliaceus and vulgaris [J]. J Clin Invest, 1999,
103(4): 461-468.

Ishii K, Amagai M, Komai A, et al. Desmoglein 1 and
desmoglein 3 are the target Autoantigens in herpetiform
pempbhigus [J]. Arch Dermatol, 1999, 135(8): 943-947.
Amagai M, Matsuyoshi N, Wang Z H, et al. Toxin in
bullous impetigo and staphylococcal scalded-skin syndrome
targets desmoglein [J]. Nat Med, 2000, 6(11): 1275-1257.
M SRR, MBSO, <o B0 4 IR R R B R I B 2R B0
PEH S HUAR BIPLEIB St e (9], v IR BBk R 2%
&, 2009, 23(7): 443-445.

Descargues P, Deraison C, Bonnart C, et al. Spink5-
deficient mice mimic Netherton syndrome through
degradation of desmoglein 1 by epidermal protease
hyperactivity [J]. Nat Genet, 2005, 37(1): 56-65.

Getsios S, Amargo E V, Dusek R L, et al. Coordinated
expression of desmoglein 1 and desmocollin 1 regulates
intercellular adhesion [J]. Differentiation, 2004, 72(8):
419-433.

Sherrill J D, Ke K, Wu D, et al. Desmoglein-1 regulates
immune

esophageal epithelial barrier function and

responses [J]. Mucosal
Immunol, 2014, 7(3): 718-729.

Pilichou K, Nava A, Basso C, et al. Mutations in desmoglein-

in eosinophilic esophagitis

2 gene are with arrhythmogenic right ventricular cardiomyopathy
[J1. Circulation, 2006, 113(9): 1171-1179.

(24]

[26]

[27]

(28]

[29]

[32]

[34]

[36]

Kant S, Holthéfer B, Magin T M, et al. Desmoglein
2-dependent arrhythmogenic cardiomypathy is caused by
a loss of adhesive function [J]. Circ Cardiovasc Genet,
2015, 8(4): 553-563.

Percira Fernandes M, Azevedo O, Pereira V, et al.
Arrhythmogenic right ventricular cardiomypathy with left
ventricular involvement:a novel splice sitemutation in the
DSG2 gene [J]. Cardiology, 2015, 130(3): 159-161.
Rasmussen T B, Palmfeldt J, Nissen P H, et al. Mutated
desmoglein-2 proteins are incorporated into desmosomes
and exhibit dominant-negative effects in arrhythmogenic
right ventricular cardiomyopathy [J]. Hum Mutat, 2013,
34(5): 697-705.

FaR A B P Z 0 WU I R A B0
FHGi A [D]. il & H KA, 2009.

Bazzi H, Getz A, Mahoney M G, et al. Desmoglein 4 is
expressed in highly differentiated keratinocytes and
trichocytes in human epidermis and hair follicle [J].
Differentiation, 2006, 74(2/3): 129-140.

Rickman L, Simrak D, Stevens H P, et al. N-terminal
deletion in a desmosomal cadherin causes the autosomal
dominant skin disease striate palmoplantar keratoderma
[J]. Hum Mol Genet, 1999, 8(6): 971-976.

Pulkkinen L, Choi Y W, Simpson A, et al. Loss of cell
adhesion in Dsg3bal-Pas mice with homozygous deletion
mutation (2079dell4) in the desmoglein 3 gene [J]. J
Invest Dermatol, 2002, 119(6): 1237-1243.

Chidgey M, Brakebusch C, Gustafsson E, et al. Mice
lacking desmocollin 1 show epidermal fragility accompanied
by barrier defects and abnormal differentiation [J]. J Cell
Biol, 2001, 155(5): 821-832.

Elias P M, Matsuyoshi N, Wu H, et al. Desmoglein
isoform distribution affects stratum corneum structure and
function [J]. J Cell Biol, 2001, 153(2): 243-249.

Merritt A J, Berika M Y, Zhai W, et al. Suprabasal
desmoglein 3 expression in the epidermis of transgenic
mice results in hyperproliferation and abnormal
differentiation [J]. Mol Cell Biol, 2002, 22(16): 5846-5858.
Bergman R, Sprecher E. Histopathological and ultrastructural
study of ectodermal dysplasia/skin fragility syndrome [J].
Am J Dermatopathol, 2005, 27(4): 333-338.

Chen X, Bonne S, Hatzfeld M, et al. Protein binding and
functional characterization of plakophilin 2. Evidence for
its diverse roles in desmosomes and beta-catenin
signaling [J]. J Biol Chem, 2002, 277(12): 10512-10522.
Brennan D, Hu Y, Joubeh S, et al. Suprabasal Dsg2 expression
in transgenic mouse skin confers a hyperproliferative and

apoptosis-resistant phenotype to keratinocytes [J]. J Cell



- 410 -

PR R ETY &

Drugs & Clinic

E3H H3W

201653 A

[37]

[38]

[40]

Sci, 2007, 120(Pt 5): 758-771.

Berkowitz P, Hu P, Liu Z, et al. Desmosome signaling.
Inhibition of p38MAPK prevents pemphigus vulgaris
IgG-induced cytoskeleton reorganization [J]. J Biol
Chem, 2005, 280(25): 23778-23784.

Berkowitz P, Hu P, Warren S, et al. P38MAPK inhibition
prevents disease in pemphigus vulgaris mice [J]. Proc
Natl Acad Sci US4, 2006, 103(34): 12855-12860.
Harmon R M, Simpson C L, Johnson J L, et al.
Desmoglein-1/Erbin interaction suppresses ERK activation
to support epidermal differentiation [J]. J Clin Invest, 2013,
123(4): 1556-1570.

Getsios S, Simpson C L, Kojima S, et al. Desmoglein

1-dependent suppression of EGFR signaling promotes

[41]

[42]

[43]

epidermal differentiation and morphogenesis [J]. J Cell
Biol, 2009, 185(7): 1243-1258.

Dubash A D, Koetsier J L, Amargo E V, et al. The GEF
Ber activates RhoA/MAL signaling to promote keratinocyte
differentiation via desmoglein-1 [J]. J Cell Biol, 2013,
202(4): 653-666.

Kolegraff K, Nava P, Helms M N, et al. Loss of
desmocollin-2 confers a tumorigenic phenotype to colonic
epithelial cells through activation of Akt/p-catenin
signaling [J]. Mol Biol Cell, 2011, 22(8): 1121-1134.

Cui T, Chen Y, Yang L, et al. The p53 target gene
desmocollin 3 acts as a novel tumor suppressor through
inhibiting EGFR/ERK pathway in human lung cancer [J].
Carcinogenesis, 2012, 33(12): 2326-2333.



