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EFFECTS OF PEMPHIGUS IgG ON DYNAMIC REMODELING OF
DESMOSOMES DURING LATERAL MIGRATION OF
KERATINOCYTES IN A CELL-CULTURE
WOUND HEALING SYSTEM.

Yasuo Kitajima, Takahiro Yamada, Yumi Aoyama. Dept of Dermatol.
(Gifu Univ. School of Med., Gifu, Japan

The desmosome (DS) is composed of transmembrane desmosomal cadherins, i. e,
desmogleins (Dsg) and desmocollins (Dsc), and intracellular plaque proteins, i. e., plakins
and catenins (plakophilin and plakoglobin : PG). During would healing, it is speculated
that keratinocytes must generate dynamic DS remodeling so that they can migrate
laterally and cover the would surface. However, no evidence of the dynamic reorganization
of DS during keratinocyte migration has been presented and PV-IgG effects on it have not
yet studied so far. To address this question, we produced a dynamic cell-migration
condition by cutting cultured cell colonies to from many ditches (1.2 ¢m wide) with a
pipette chip and examined time-dependent alterations of gquantities of individual
desmosomal components during resurfacing the would ditches. After would ditches were
made on the colonies of DJM-1 cells (a2 human squamous carcinoma cell line) at
confluence, cells were incubated with normal human IgG or PV-I1gG for 0.5, 1, 4, 24, and 48
hr. The would ditches were filled with migrated cells at 48 hr after wounding. Harvested
cells were homogenized and fractionated into phosphate buffered saline soluble (eytosol),
Triton X-100 (TX) soluble {roughly membrane) and TX insoluble {cytoskeletons)
fractions, and subjected tc immunoblotting using monoclonal or affinity purified
polyclonal antibodies to Dsgl, Dsg3, desmoplakin (DPK) and PG. The quantities of TX
soluble Dsgl and Dsg3 decreased dramatically already at 30 min and until 24 hr, and were
recovered at 48 hr, whereas those in cyloskeleton fractions were principally constant.

More dramatically, cytosol DPK and TX soluble PG decreased, and those in cytoskeletons

— 138 —



clearly indicate that DS components in pools before integrated into DS rapidly and
transiently decreased during cell-migration, although those in cytoskeleton fractions are
rather constant, suggesting that DS are subjected to a dynamic remodeling during
keratinocyte migration on would healing. When PV-IgG was added in this keratinocyte
would healing system, the ratio of Dsg3,/Dsgl was dramatically reduced 48 hr after
wounding compared to that of normal IgG treated wounded cultures. This suggests that

PV-IgG exerts more profound effects on the desmosomes of migrating keratinocytes.
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DESMOGLEIN 3 IS DIRECTLY OR INDECTLY BOUND
WITH DESMOCOLLIN 3 AND FORMS THEIR LATERAL
AGGREGATIONS ON THE PLASMA MEMBTANE BEFORE

INTEGRATED INTO DESMOSOMES.

Yasuo Kitajima, Yumi Aoyama, Miki Sato. Dept of Dermatol.
Gifu Univ. School of Med., Gifu, Japan

The core adhesive region of desmosome (DS) consists of DS cadherins, desmogleins
(Dsg) and desmocollins (Dsc), both of which include three isoforms {(i. e., Dsgl-3 and
Dscl-3). Although Dsgd and Dscd are known to colocalize at desmosomes, 1t 1s not yet
known whether they are associated before integrated into desmosomes on the plasma
membrane. To address this question, we carried out immunoprecipitation and
immunoelectron microscopy using affinity-purified polyclonal anti-Dsg3 (AHP319),
monoclonal anti-Dse3 (Dsc3-Ull4) and antiplakoglobin (PG) (PG5.1) antibodies in
human squamous cell carcinoma cell line (DJM-1). Cell extracts in a 20 mM Tris buffer at
pH 7.4 containing 126 Triton X100 were immunoprecipitated with anti-Dscd monoclenal
antibody, which is confirmed to contain no anti-Dsgd activity using recombinant Dsgd
expressed by baculovirus, and subjected to immunoblotting with anti-Dsgd, anti-Dsc3 and
anti-PG antibodies. Dsc3-immunoprecipitates contained Dsgd and PG, suggesting that
Dsg3, Dsc3 and PG form stable complexes. However, anti-Dsg3 antibody, AHP319, did not
coimmunoprecipitate Dsc3, whereas it did PG. This may be due to that epitopes of Dsg3 to
the antibody may be masked by forming complexes with Dsc3. In order to test whether
these complexes are from DS or from those before integrated into DS, we performed
double-staining immunoelectron microscopy using pemphigus vulgaris IgG (which is
confirmed to react to only Dsg3 by immunoblotting) and anti-Dsc3 antibodies. As well as
on the core regions of DS, they colocalized as small ¢lusters consisting of 10 to 30 gold
particles on the non-DS plasma membrane without attachment of keratin intermediate
filaments. These data indicate that Dsg3 and Dsc3 are directly or indirectly associated and
colocalize as small clusters on the plasma membrane before bound to keratin intermediate

filaments and integrated into DS,
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B2 2. #iDsgd. Dscdinfdic & 5 50EH 4
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KIGHE KT AR D #dt
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KEYWORD =&F# K& . E-cadhein, Desmoglein, desmocollin

H ig]

ERHNAREEBBICBUYAE— A F~N) v, FRAET LA v, FRE2 Y v OBGERT A H
By Lo

7 *

BAREA K A A » AR LIz BE-cadhein, desmogleind. desmocollind D ZER{E (E-cad AEC,
Dsg3AEC, Dsc3AEC) 27 F / 74 WAXT F—Ic k) E-cadhein 2B L7 F~L YAV
Y2V a vDHEFERT S LECS cell iWBA L, ZERED LECS cell ~OfifaMES IcAd 5%
HETERE LI,

% &

b-catenin # 7 F~Lb v AV v v v avde—f—,L L THROHLIET A EcadAEC H 5
WE Dsc3ABEC TUET FANLV VA Y % 7 v OBEMNED SR, £, cell aggregation
assay IC& 0. E-cad AEC & %W {d Dsc3 AEC 1d LECS fila D cell aggregates DRZHL %= M
Ly TREAV YR Y w7 v VICEE#H CEBDh -1,

5 B

FREINVETFANLV VYA Y » 7 va VICEBEREARESTCELSFRAEZY VYETF
AL VYAV e Iy a VEFRAEY - ANDERAE L TEELOEE & L T3 EREMSTR
X,

ET—=Effect of desmosomal cadherin mutants

AlUU=Hashimoto Konu

AD=Ehime University School of Medicine, Department of Dermatology

AB=[Purpose]

Qur purpose is to examine the function of E—cadherin, desmoglein and desmocollin in
cell-cell adhesion system.

[Method |

We studied the effect of extraceilular domain deleted-mutants of E-cadherin, desmogleind,
desmocollind (E-cad A EC, Dsg3 AEC, Dsc3AEC) on LEC5 cell. First, we studied the
effeciency of adenovirus vecor on LECS cell by use of GFP. Then we studied the effect of the

mutants on b-catenin by immunofluorescence staining. In addition, cell aggregation assay
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was performed to examine the mutants direct effects on adherens junction,

[Results]

At a MOI of 100, almost 100% of LEC5 cells expressed exogenous GFP protein. Dsc3AE
C Ad changed the staining pattern of b-catenin from cell-cell junction to cytoplasmic
portion. Cell aggregation assay revealed that Dscd A EC disrupted adherens junction
formation in LEC5 cell.

[Conclusion]

These results suggest that desmocollin may associate with adherens junction components

and play a bridging rolebetween adherens junction and desmosome.

i LU ® &

R REEEEOERLDICT RNV YAV VI v a v EFRAEY —aBBFSE, T
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AN, FRETLA, FREY) YOREFTEENE L. EEAF~Y ¥ FRES LA
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BFAEY— 253N LTRI - TVWEDLH~LEEEHNE L,
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E-#E~Y >y, FRESLA VI, FREY ¥ 3 OMBASEBE—MREL LERGFE
MBRAAIET F I 9ANARY =% Cre BT 7/ A NVARY §—LERICE-# F~ 1) v
ERBLT FALYR Y 9 7 ¥ a vOBEEKRT 5 LECS cell IZRBE €, ERETRRE
BBIEREDEREDTFANL VYA y VI Va v E~ORELT I, £ LECS cell ~
DBAGNREFANDZIDICGIFPHET 7/ 2 A NNANT §—FF i, BATIRERRT F~
LYyRAYPy v ivag vdhe—Hh—& LT b-catenin OB ETFTOEDOEILBE L2, 7 cell
aggregation assay IEEITOERMED cell aggregates ERK~DEELH I,

w5 Es

GFPEHET7TF /oA WA RI ¥ —-5FHWIEI A HaCaT #R3iCE~<XT LECS fifg~DE A
RZED > 7B MOIZ 100 FTHIF LT Lick DT 100% OIS I AR BRFEEAT S
TENTRETH BT &b ot BNTENTNDOEREEFER L b-catenin DREELT - 72
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AL/ Toy FEOR

FEB EHES 230kD 180kD
1 B <) - +
2 [=1 5 5] - +
3 H ) - +
4 ) ) + -
5 g 53] - -
6 B b + +
7 3L B + +
3 il = — +
9 EH R e R + +
10 2] - b - +
11 Wi [ | ) + +
12 = H ] + +
13 A E IR W B + -
14 O AR B - + +

#2 EHBEHSHRA
230kD (+) 230kD (=)
180kD (+) 614 (43%) 514 (36%)
180kD (—) 2./14 (14%) 1.714 (7%)
#3 EHESFEEHH
230kD (+) 230kD ()
180kD (-+) 13,723 (57%) 7./23 (30%)
180kD (—) 3./23 (13%) 0,23 (0%)

— 155 —




11) HEM RIS 42 4 0F U 7o 3 %3 oK IERE O bl e 2k
—BP1S0 DY 2 bF Y PEHERHVCIEAL 7oy MBIZLBME -

WEHIE A o GREIERRBIERD)

B ¥

AR A A0 LAz 14 FIOFEE B & CEMEEEE S0 L Tuisw 23 BloB KGRI >V
T FOUMFEOWEEESE BPISC O a v v+ v FEAFR WKL &/ 7oy MiEIC &
DR U F, T OEER., BEUEEEAG LTV AFKERY T, BEEELS S0 L TL AL
FHiBEPIC L~ BPIS) @ CAMRAICSIET 2 A2/ T 20N L D BT N5 -
Too

= SR VRS S

KA LRI 5 & O E DRI T I EEES A G LT O EOWEN D S, FF
IEEFEEIE 0D LOESBBECHRET AL L, BEBEOSHFOAEIC TR AL S 4
Fhs s EEISNE, BAEOE A, FREEOHER G ICEMMANICRTES % 250kD O &
Fl (BP230) S#mIENEE @ 0ERATH 5 180kD O EE (BPI8Y) MELT 5 T L 487 5T
WA, 79 2%V EREF LT EERAIE CE VT BPIS) © NCIBA F # 1 » hSHIEYE
TEr—7THDHEENTHEY, S, EHEEEG0FT 20 0EERED T INGED Y 2 »
4 v b BPIBD SF A RUS I 20T, EHEIE A S0 L TR WEEKEE R & R L
ol T A, BES ATERNEONLLOTETOERELNAL THRET 3,

MOoR & T ik

il B

TS AL 2 MoK E (Brapl, 20820 s, EEm. IB8m, Wl
¥y RS, BIAZRRER. A ERNE. ENEBEOECS 1) B UBEMEEE &0 TUhan 23
BIOFHEKIEIZ >V THREEIT- 72, 0O OEFEE QIR L0 A1 TRz &
HFKGOBER L, SCHABEEETREROHEERBEIC G ECIonE, dE0iE, O
Fhh—HOREPBDH LN, Th, IMOBEKTRIEEBEANEL /L e PSR
B L THOAEEPUARES T, 2Rl & S RERIC [gC o RN 2R 1z, T, W
ELT3ADEFEMAEZHH L7,

JaveEF v FEAOTSL

180k D OEERFIEDUE (BRPL8Y) o/ vy F4r—S—F 327 25—+ (GST) Vary
+ v PEEAEEST S Leol & Balding i ko ks s hic®, SR, BPIS) DiFlRE L &
h—=FEENBENCIBA F X1 itk 2 207 /BB GST-Na v+ » P EHYTH
B3SA1, BLY, BPISOOCKBRO 9B 7 I /VBASL GST-1 a4 ¥ P EETH
% 4575 LI & EERO LY EHOTHM L

— 186 —



AALh770y ME

SA1, BT BRTF T2y EF»bGETHE 2%OEFE YT 2 YT I FANVBRIIIKENETS
L/, = toero—2BCEE L, = bov o —2FEE2IUBDRFLINIEZEDL
JAMIBEREHA T 7oy v 7 LR, SOERRLABENEEER 4 BEARIGE 1, &
I, 100 fERIR L Aot + & 4 — B E b IgC 74 FIMiE & FRTIMEIRIEEH., 4 —
rowv— 147 - VEBRBEKBEKRKERACTREBZ S/,

#i R

EMEEEAM LAERERE UHOREAER | BRUR2ICR L, EHEELSH#LLE
RIEEM T, 14 P4 (29%) MHSA1E B OHMABERIELERL. 14 it 6 #
(43%) S A1 OABHRIEER Lice £, SUFHITE. U PP 1H (7%) #4575 D
ARG ER LA, SA1BLTBBOVTFRE SR LARWEL 14 Fd 348 (21%)
FE L, —H. BHEBELZE&H L TOWRWETRERA TR, 23/ 3 (13%) BS54 1 &
4575 O A ICiEMER IR R L. 23 R 19 1) (83%) #S A 1 DA RBHERIEER LI, £,
IESPHITIZ 4575 DA ITEHERIEER U3, SA 1 LA DVThEBRIGLER -
tolps 23l 1 (49%) FFEEL (|3 ) BB, IXTOMFIR Y2 EF v b GST &id
EMERIGERET, 3HAQIERMBTEVTNEBE Y FREED SNEh - 1o,

Z 1%

HRBEE I DT80 0EMKEELESNBE - OLSHICE L TREADEL S 5,
—fElic, HCARKEEEZE T 28H/ICEEBERELZEY L EFERESFEL,. /0. HOREE
BOEFICEHRICO L 0 BS X N20HMEHRI S S ICBERIERYE RS & 5aEELE
Zohd, —hH. BHESHRZO L0 5 AR REEKEE ORIREABGHINSIE LD,
BOHASELEN, TOIEIRLDKBERESPRIET H5OTRE VAL EDOHEDH S5 ), &
Z AT, BPISO RIS EEHOEOTSH Y. TOCKKRIIHEA LV ERRICEET S &
ENTWBEY, SEIDA L/, Ty FETOREIZEZD, BPISO0 D CEKBFO 9RO T 3 /B
AEUVared s FERTHS 4575 EORIEHEER .. BMEEAHHFITI 14 Fid 5 F (36%)
ABMRIEETR Lizolcxt U, FEAHHRITE 23 flth 34 (13%) DA ICBERIEAS A Hh iz,
Lk, FDEL OEFTOREVLE BN S0, EREELE &0 L AEREE T, EAH
Fl& kg L, BP180 @ CHIFHHICHBHERIS L RTIMTHIALE T 2H45 L 0B O EAREX
N, EMEELYSHT HEREER T, BPI180 © CEREIH o3 5 ACH&EM & b SIEE
IRHE N 200 DEHIIRIHTS 545, BINIED PEEES T BP230 Tid7 { BPIS0 @
RIPPBHESHLVEHBETAIEOME b H A& L, BEUHEELENEEL OREELEL 2
S A THMKS AFAREEbN S,

SE

1) Ogawa H, Sakuma M, Morioka S et al. The incidence of internal malignancies in pemphigus and bullous
pemphigoid in Japan. J Dermatol Sci 1995; 91 136-141.

2) Liug, Diaz LA, Troy J et al. A passive transfer model of the organ-specific autoimmune disease, bulious

— 157 —



