1500
- Dsg3 16/58MX16

—a—Dsg3 S|k
——Dsg1

1200

900 r

Index value

300 4
0 *—0t—0—000¢0—00—0—0—0
’00.1. '00.2.
&3

e & 16 REM RIS Rl @ Dsgl » ELISA i, gk
TUBUFD L CEREE T X275 W B I & B Dsg3 PuiAf oAt 16
ERRT DLk THEINALHEE -1,
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7) KEENEEFRAEY - LAEROKENHEL LT
FRAEIZUAVIRIEBFAEY—AZIEA L VDM

SEprs b B R O RERERZFTEERD
kEmRE L N fF KoK B X B.F WL B E
(I RAZFERFHEER)

K Eohk (PV-1g0) HA%BRIRE TOFRE Y — AHABRFEHS Mt 22010,
Ca’ REM 72 v — ATERUBRRICH T 5 PV-1gC OFBATH L1, EXE 453 F /44
Py DIM-1 24ECa®' (0.3mM) T 120 MpRIRESE L 7ok, PV-1gG 30 30 431% 5 & UF 30 BrRiiE.
FCa® (1.2mM) o7 b Ly 2WHENE 7 R £ v — &5 Fiod 25Uk %2 v THe Ik, &
LB, RE 7oy P TFRAEY — LAOEMIRELBE L, PV-IgGEM ARIGESETH
Ca®> ¥ 7 MEPV-IgG A LT T OEFRE Y -2 AL VE-TRELFAEY -4 %
Bk Lo bbb, PV-IgC EFRE Y — K EBEE L LA - 12, PV-1gG #6030 Krfii&
i2Ca® v 7 P LR Dsgd KIEF 2 £V — 2 EF L 1ce D& & Dsgd FWEEE OIS
BEmo(Frey—LillDATNHEWTI Yy F4 4 F—vy R, s W3 EfERI2N 7,

i U ®» i<

KEEIUE (PV-1gG) M7 R €/ — LHKS T desmogleind (Dsgd) K& L B OKENR
RICE AT IARETH 5, For BAEENEFEICBL Thff s Dsgd LOEETEES h 5 i
Yoy 73 VIEDBES»SERY 7 F /44 b (KO &8 (DIM-1) #latHOTHRLT
XV, INETIKPVIgG O Degd ~DFEGITL T, 1/ ¥ b=} YIEEREEE
(Pl-turnover) JUEE? &Ca' " #A Y & protein kinase C (PKC) OFEMALY A 30 LRI U
INMTFIAI =TI FR= DRI DR NEIEYEHELL,

—h. Dsg3 OMBAEROSHIC >V, ELE Y PRED MY 7 ¥ o EHEEMAE A B b
72N F I NAES vy REREHOE A A F L S —EEVER Y9 RRE TS F
1+ BLIUBEEEERVAS NLEN, F40, BEEEO~LVA F v ¥ - EEVICK HHIE
HERro, F2EV—LEzhAOMBBRmIICSTL TCWA I EpsRESN TS, Ll
RLTIE Desgd3 3F 2T = 2R LTHH L, EFRE Y — LHJREREICIBE EA LN
LTWIEnELSEEMRE W™, F4 PV-IgG DA% Dsgld OEMIC-> VT, HllaRic
WAz s ETHOWMELH L. RALSAE L,

o GVEEEORETIIORCHEB L, Dsgd @I FF 2 £ v — ARERE TONHBES
BETL. Dsg3 37 RE YV — LICHllAAENBANCE, 777 VBHELRE LL WK E 7 5
F URRMORA LI/ CE7FREY — LK) CRHLTVAI EEHELLY, 561Kz D
PV-1gG 4% D Degd OBEEEA MBI Lo & 2 A, PV.1gC DA 20 9T, Dsg3 #8) v BiLX
. BEEINT, Dsgd & HEEE S A HiHKk Uy 30 RIS AR . fIagREomE» S
HELLY, TO&E, PG, DPK, Dsgl O5FIZEALS - 12,

FIT, APERTE, EHE M7 5F /44 F BLUER DIM-1#f8 (v rB¥ LR mlaE)
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EHOWT, KBTI TR Y — MBS TAIEN, FOH Yy TN v P ILE-TFREY —
LEERT B EAHETEINEIIBREL /2,

Ji e

1) #ROESE

EREMNSF/ 54 (75489) BLXUE FRFELEEMREDS S8 L /- DIM-1 k%
Eagle's essential medium (MEM), 0.09mM Ca**, 0.4ug,/ml 4 Fuo a3 —F ' ¥ 10ng/ml
EGF, 84ng/ml 2 v 5 b % ¥ v 100units/ml 2=+ ¥, 100ng/ ml 2+ L7 =1 ¥ v,
0% FCS #&CEMPT 10mm & » — LRTREELALY, B, vy bt -k
R K (0.06mM) Ca’ BEHiT 120 FrREE U /2 B EERIC AW 1,

2) ¥FIXEY—LAD PV-IgG DS

BEHNVC I LEEYSF /44 PRIFREY —LERBHRLEVT, ¥72T v —s2FRLT
W3P, TOREBRKEEREFESSE 3 IcwliEL2ERLL ~MiES 0% 2L dicF
Fe i PV-1gG (2 IgG T 0.2-0.3mg/ml) Z&EIML, 309 F 213 30 BERIIEE L. Ca™ 25
LECa™BEMlic R 1 v F L1z, DWTL 2 ¥/ —AVTEEL. HANEECEENFOHELE
L1,

3) EESFOHEXAFSICLIER

Hi—7 52 LICERULMIEE A5, —VTRIE LB, E-A P~ vtk (27 70—
F# A HECD-1), a7 2 EaY v 3§k (£7 70 —7 1 ; Dsc3-Ulld), IAF 2 E 75 F Vi
F(E/7a=30;DP21T), MFXES LA v 3HE (BY 7o—F 77 425 (k58
AHP319) &EhEFNIIHT 3 FITC 7 <ATEREB LY,

4) Dsg3 HHBHFiD- DGR EERE

EEED X D ITECa™ T 120 BRIEE L /2 DIM-1 e i ic KB ME (Dsgd & @ &%
THEIEERET oy b, Dsgl,3 ELISA THE LK) 2L, S5OMOoARESH, 7L v
Yo BT 3 EIEEAR, Pt P [gG-nm SR TESIATE SIS HMEIEE L 2%, SCa" =
19 FhTo7, 2ERIBRICHIE 3% S5tV A7 AVFE FEE 0.IM ) BERK.
pH7.4) #T3HMBEE. 2% 7V —ATAFEF, 2% 423 2o ABEREL. BEici-
TR BI2ICEEL, UL, BEUR MY 5 == 9 4, KSR THRRO L LERRE L

- 2)
<o

RER &

1. XEBREEC TRA v FEREFUHET X TV —LEREEET L0

EKCa* Bl (EF e by S5F /44 +, DIM-15#12) @ Dsg3d. Dpk. Dsc3. E-Cad i
TheEh, MlaRIcE kb 2 B icam L ¢, MiERhicEgmlTtuiawn (J1), Zhid,
ECa BB T T N THE I HIRS 2V SRR AT LMREESEET 52 & 4R
LTWB I ELRHITH B, CORKBICRERNEEZRML T MEEL THERMICC
NODFFORMIEALZE L2 (B L),
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COXDREBICAKBEELRINL, 0 2RICEC AL v FEITO, 2EREELLET A,
TARTOSFoMRERTICHAR $ o SEBRIKICES L7, SO &3, KEBRECEETIC LS
b 59, B-Cad DFETNZ T FAL YR+ P 5 v 2 v a v OERKRE. 20RO HFOENE
BLAEF RE Y — L DERERBE L TW 5,

ZOFREOPE P [gG-FTICHUE S, Il Dsgd o4 ¥TUA, o4 F [gG-v—% 3 vHE&ET
CERBLALEIAIMLORABEELLOT, BhICEKRE G LtEtFrE Y —
LD E NI EARIBLT WS, O EIFROL I ICHEBRBRATLEL D DN,

2. REBHICLEXRERE GCRKREETREV—LDTFRAEV—LERSE

{&Ca® T 120 BEEE & L 72 DIM-1 il 0 Btz RGEINAE (Dsgd & D ARIET %) %R
L. 5SFEOARISEH, 7Ly v 2 BT 3 EsHE. fie b IgG-onm @R FREASINEK TS
HIZ 5 RIS E L%, JCah R4 » F AT~ 1, Z0O8HE, PV-IgG (bnm &8 +) OREEL
EFREV - LEEEITNOHEELTFREY — LIl s tHEPEE SN (F3), <
D&, PVIgC A LT EMb VAL ¥EFREY -2 BEALTFRE Y — 2 2 TERK
LiclEZERELTV S,

bbb, PV-IgG & 610 bnm @R TREOZRKIFES A 7A€V — L EREMEEL S
W EERELTOV S,

3. EEMXAEEANIBECa” #ll2IICa" XM v F T Dsg3 REBTF AR EV —LEERTS
KCa™ BEHMIE (EFE by 3F /44 1) T PV-IgG 2L 30 BRI ER S Ca’ 1
ZA v FLIZET A, Dsgd FMKAZ 72 3R micSikicam Lo 2 TH > 7275, Dpk.
Dscd. E-Cad 13 % & AUBIRTIC SR H 5 VI SBIRICHES Lz, O & Dsg3 RIEF
REV—LDOEMRETELTWE, T/, PV-1gG 7 E-Cad ORI~ OBENICEEA2 5 X
Rl i3, TNV YR Y e v 7 va YOIERICOGEEEZI LD -1 EETELT
Wh,

B b 0 |z

K~ ECa" A4 v FFREY = LERIEBVT, REBRAES 7R € - 2EREAHELL
I fo T &, RIEEDUAN Degd AT 2 C L MBI HEIIEIC L 27 R Y — LRl -
MEEEE U LZDTERVWILEEREL TV S, IO EIRIEBIAD Dsgd & DfEED SK
ks ToORBEQOEM S ZRK L TH 5,
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Evidence that Pemphigus Vulgaris IgG Causes no Steric Hindrance in
Desmosome Formation, but Forms Desmoglein 3-Deficient Desmosomes.

Yasuo Kitayima, Yuki Tsujirhura, Miki Sato and Yumi Aoyama,
Department of Dermatology. Gifu Univ. School of Medicine

When keratinocytes (KC) are grown in tow Ca'* (0.05mM) medium, they produce no
desmosomes (DS) but continuously from "half-DS”, which are endocytotically internalized
without forming DS. However, they couple with each other to form DS within 2 h when
Ca'" is switched to high (1.2mM). We examined effects of pemphigus [gG (PV-IgG) on
this Ca"" induced-coupling of "half-DS” to form DS. Low Ca”’-grown normal human
keratinocytes (NHK) and human squamous cell carcinoma (DJM-1) cells were pre-treated
with PV-IgG or normal human IgG for 30 min or 30 hinlow Ca™’, and Ca™' concentration

4

in the medium was switched up to high. After 2-h incubation in high-Ca""-switched medium,
these cells were studied by immuno-fluorescence (IF), immunoelectron microscopy (IEM)
and western blot analysis using anti-Dsg3, Dsgl.”2, desmocollin 3 (Dsc3), and
desmoplakin 172 (Dpk) antibodies. Low Ca**-grown cells contained Dsg3, Dpk and Dsc3,
but not Dsgl./'2, in cytoskeleton fractions as detected by western blotting and showed their
punctate distribution in the cytoplasm and.”or on the cell membrane but not at cell-cell
contacts by IF. IEM revealed binding of PV-1gG on the "half-DS” on the cell surface of low
Ca™"-cells. High-Ca“" switched cells after pre-treated with PV-IgG for 30 min in low
Ca'™ showed linear dots of ‘Dsgd at cell-cell contacts, whereas high-Ca*" switched cells
pre-treated with PV-IgG for 30 h in low Ca’" showed no linear, but a random punctate
distribution of Dsg3 in the cells. In contrast, Dsc3 and DPK showed linear dots at cell-cell
contacts 1n both 30-min and 30-h Ipre-treated cells with PV-Ig(, suggesting desmosome
formation after high-Ca* -switch. When low Ca'" cells were treated PV-IgG for 5 min and
labeled with anti-human IgG-5 nm gold antibody for 5 min in low Ca™ medium and
followed by incubation in high Ca"'* for 2 h, gold-labels were detected on the newly formed
DS as well as "half-DS”, Theé_e results suggest that PV-IgG causes no steric hinderance in
DS formation, but forms Dsgd-deficient DS.
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X1
ECa* 120 R BELEE b4 3 F /414 by B-AF~Y v (Bead), FREZ L A4 v
3 (Dsgd). FREZF5F ¥ (Dpk). FREIY ¥ 3 (Dsc3) T hAFNMBAICS
Kb 2WEBIEHHL TWT, K @S KEamlcunisn,

K2 .
ECa 120 BRI BAR FRZ & 5 F / % 4 FIC PV-IgC IR 30 43i%. Cat* R4 » F %
fT-T. EHCa® 1% IR oRE, E-# F~Y ¥ (Ecad), FREZXL A>3 (D
sgd) FAETS I+ v (Dpk)y FRE3I Y 3 (Dscl) @ T~ THIRMIC SR ICH
BFLTWE, CNREEBEBIEGHEATTH, Ca’'" A4 v FILL>TTFTF~L v R »
Frevivav, TAEY - LOEHRERELTVS,
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Low Ca**-grown . d with PV-1g
For 5min, following by 5-min treatment with anti-human IgG-5nm gold, then
exposed to high Ca** —medium for 2 hr, then finally fixed.

®3
FHIE [gC MHFRE Y — LFEEES LUV EE2RET 2 RGBIART R, (KCa® ' BRI KARE
[gG iR b 4Bt L, Pk b IgG-bnm ¥ FHEG RN T o srRIHRE L. 8ER®ECa™ A1 v F L
T 2BRIREE Lo DIM-1HIE, F 72X v — 2SI PV IgGRE LTV A I LERT &N T
Bonsg (LB, £7. PV-IgC S LAFREY—LdRoh 3, JHRPVIgGHAESLAE
FOFEFREY—ABRSBLTFRAE Y —LICH LI EERBLTOVS,
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ECa®" 120 BB FRE & r 5 F 7 44 } T PV-IgQ #5030 B5R94%, Cal* A A o F
1T~ T IEHECa " HE 2HHEROREE. E-# F~Y > (Bead), #XE75% > (D
pk)s FREI N 3 (Dsed) i F N THIRERIC SHERICHEEN L TWa i, FAE S
LA 3 (Dsgd) FMREBICE > % THREESCOHB LTV Y, HiZKE
EIgGHEETIOBETHE. Ca" 24 9o FILL - TTF~L YR P v o vaw, F
REY —AEEEINLIS, TOFREY —LI03 Dsgd3 28 FH W LAREL T
E’O
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8 ) Desmoglein 1 & Desmoglein 3 @ dominant negative mutant @

MfaEAE~ O EEDREL
Mg R & LN = (BRKFIRFEREER)

£ =1

KAaAREERY 2F /%4 b OHIRAESZ ICE T 3 classic cadherin, desmosomal cadherin @
BEREAREETT 2 720, MRS K 4 14 v % /RO L #2 E-cadherin, desmoglein3, desmocollinda @
ZRE (Ecad AEC, Dsg3AEC, Dsc3aAEC) #4277/ 2 1 WRAXZ7 ¥ — (Ad) %
Cre,loxP system (T L O ER L, HaCaTHIRICEEL - & 2 A, DsgAECICk D F2 €/~
L DOWEN, EcadAEC, 20 i3 Dsc3aAEC TR T FANV Y AP v v va v EFREY —
LOWEOWENLED SNF, THDOSE desmocollin BT FAL YAV v v 2 varvdFae
S L EOBFAEBEELTVAI AT TRORE Lz, XFEIL, AHEOFEEZHVT
desmogleinl DR (Dsgl AEC) 2R R4 5 Ad 28 L. Dsgl AEC & Dsg3BAEC D& W
AT L7, BRAEOEB L ~ANEVEETIE Dsgl AEC, Dsg3AEC Ebichr 5 F v OEE
BLUOFRESSF v OE TOREBIED SN, THbE, FRE Y/ — L OERBIE S
htzo LU, ZEREEOERL <AMBENVE X212 Dsg3AEC TR TR E /- LD
IEIE NI o T o tie TNODERL Y DsglAECOF R E Y — L 2T 38N
12 Dsg3AEC £ 0 38< Dsgl & Dsgd D F 2 €/ — L DERREEINICE VY S 2 TSR S h
1o

(= S VIR » B

RS EEO TR LD R T FANL v AV p v Ve Y ETFRAEY —LDETFLN B,
TREANL YRV » v I v a VIEHBPIS F~Y v iICBRSN S E-H Y vick DIERE B
FRE/ =L@ FRAEITLAVYEFTREI ) VO LBHOTFRAE Y —bh K ) Vit K DERRE
Nz, REFBINETRFRE/ - LERICBIAFRESN LA EFREY v OB LT
HEBRBIC>WTHOIICLTEN, $HbE, TRALYRY ¥ P va vhbFRES ~ 4
ADEEEAELTHBELOBEXE 72T ) vHAH-TOVA I EEZWSHLIT L, — K. TR
ESVLAVIRRTFRESLA VI EFRES LA Y IBERFIZLBOTHFERERS LTV B,
ThENOFRAE /- LERICBT 2BEERACHAEIL > TVWIEL, 20T, ThFNOERME
BTT/ DA NANT §—EHOT HaCaTHBICEA L, 72 £V — AERICHh DD B HERED
ZITOWTHRET L 7,

el th

FRETLA VI BLUTRES LA ¥ 3 OMEARBRERKSEEREBERET L2757/
g A7 & — (AdexDsgl AEC, AdexDsg3AFEC) REBES OHEICHEUERLE (K1),
HaCaT #if2id DMEM B THEE L, TRFAL VYRV v v 7 v YORKOFEMIZA S 7
=rARBT B EICED, . FREV-LDOEHROFEMIrSF v, FRESSF v 4H
HOFETRETE LRI VHEL 2. EREFZEDORRIIFE mycETI 229 v 7T oy
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FEITHIEICLDTERL 12,
e 3

AdexDsgl AEC, AdexDsg3AEC % HaCaT #ifaiz MOI (multiplicity of infection) %% %
TR s, ZRAEHORB A Y« 2y v 7oy MEICTHRL, HEICRIA myc ik %
FHELI, 2 a—A9 VRATH B Adexlw TRIT myc A TRIETE S v FIIR ST
$ip - fc, AdexDsgl AEC, AdexDsg3AEC & & MOI=10 i TE A EFNEH T 550 Kk
Si, BRAZEASFREEREL TVA I EMBER SN, MOI=30 T!d MOI=10 icth~ss v K Ahij
CHHEEh, MOIRKEHIKEAMREBELTVWAI & 2HAL -, AdexDsgl AEC.
AdexDsg3ECHITIRERD MOl THE LIS, 8AREREY Shdh -7 (02), Adex
Dsgl AEC, AdexDsg3AFRC it k 2@ Ic RIZTEE > L TMAEHRMEIC TR L
LT A, MOI=30 TS hiilamttd@n o (M3), i, TRALY 2RV 4 ¥ )
YavitBABEBIOVWTEANT = v EERICENAEERICTHRE L, 47 =13 Adex
Dsgl AEC. AdexDsg3AEC & dffaRlic—E L THRBEINATBYD. TFAL VRV r v v a
YRRBFEBICEREhATwE EEbhi, ZEAEAR L LM myc ic & 2 REHEFE T
FEAEE L 78, PROMBBICRBEIN TSV ERAZEAVMIEMICERL T L HBEShED
REBRHEMTREIR SN G b o (K4), SOKRFRE/ - OFERE Y 5 F D
fERREA~ND A v =3 v FREV-LDEITEEATHATFTAET 5+ v ORRIC L 2R
Lo IV b= g VATRFRETS+ v I AMBARIICRKREBLTBY ., Y5+ VD 1 >~
H—-va v HEFIKEDPONRTEY FRE Y/ - o BIFCERENWTVWS EEZ S, Adex
Dsgl AEC Tid MOI=10, 30 £ & F 2= 75 % v 3HRE I CEEE B, £/, ¥5F
ORI AND A v — v s Y EBEDOSRT, FRAEY - LADOERMFHESRT VW, Ade
xDsg3AEC Tid MOI=30 T3 AdexDsgl AEC L[E[EF R €V — L DR BHEFES N TV /D
MOI=10 T3 Z DEHR I+ TR A A -2 (K5), MO FXE 75+ v OREA myc
DHEBRTH -2, $ROLERARRBICNTZ2F 2T/ - 2082 ES L — ¥ —WHlES
FAOWTERLAHERE. AdexDsgl AEC TIH MOI=10 EWHDBOZREZFTH[IIBVLTHF X
/= 2DERENED S o b, AdexDsg3AEC Tid MOI=10 TRZL i 3ilEl x hi
ote (K6) SVREIBE, FREV - LAOENHEMREIFTRES LA » 1 D35 AL
EBbhi,

4
ey

e

FRAEISLA VI EFRES VLA V3 TREFDERRICE T 25%F.,. BEHECBOTHO »1HEE
BHHIEPHEINTOALS, BEEKDVLWTRFLAEL > TV, ShIFEL IIEREH
LI B A FRE VLAV 1 EFRESLA P 3OBEDEIIHDETF/ D 4 VAN ¥ —
ZRHWTH AT TREV—LOERICEVTRFRAES LA VI DRIBFRES LA
Y3 EAREEN, FREY L5V -4 o P ETARBBORIE#STF AN L~ICT
BIHILRERETF—7ERDSBEERX I,

ol o
AR ICHITL TO v, EEXEEFHEERE., TLHE, OFased., 2o UvIcERE
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Different effects of dominant-negative desmoglein 1 and desmoglein 3 mutants on

desmosome formation
Koji Hashimoto

Department of Dermatology, Ehime University School of Medicine, Shitukawa,

Shigenobucho, Onsengun, Ehime 791-0295, Japan

ABSTRACT

The desmoglein (Dsg), of which there are three subtypes (Dsgl, Dsg2, and Dsgd) in
humans, plays an important role in the formation of desmosomes. Dsgl is found primarity
in the spinousand granular cell-layers of the epidermis and Dsg3 is localized in the basal
and suprabasal cell-layers. We used dominani-negative mutants to study the involvement of
Dsgl and Dsgd in desmosome formation. We constructed recombinant adenoviruses (Ad)
containing Dsgl and Dsg3d derivatives partly lacking the extracellular domain (Dsgl AEC
and Dsg3AEC, respectively), in combination with the Cre-loxP Ad system to circumvent
the potential toxicity of mutants for virus-producing cells. During iow-level expression of
Dsg3AEC in transfected cells, keratin insertion at cell-cell contact sites, while low-level
expression of Dsgl AEC resulted in complete inhibition of keratin insertion at the cell-cell
contact sites and desmoplakin was stained, not in cell-cell contact sites, but in perinuclear
dots. These results indicate that the dominant negative effect of Dsgl AEC on desmosome
formation was stronger than that of Dsg3 A EC. Our {inding provides biological evidence

that Dsgl and Dsg3 play a different functional role in cell-cell adhesion of keratinocytes.
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