| ‘“-‘Anti;l,-'_-tag antibody(mouse) Polyclonal antibody(rébbit):l 5

Dscl Dsc3
209 — 209 —
78 —
78 —
47 —
47 —
D) (kD)

g % S 2
o R SRS

o
]
0
w

€4ON1

E1 ®E7ov rdofR
)Y B b Dscl,2,3Y) 2>y Ed vy BRI E-tag TiAEHWEGERE 7o
FERBOWTFHEENAKEIOEANN Y FARLT,
f) EbDscl 3N avEF v P EARZIATHICHAENL 2BOX Y
o - # UHE (Dsel L Tt JCMC & D1K2, Dscd L Tiz
LNCF3 & KK-2) &RIGL o
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Immunoadsorption assay (IgG)

A: control solution B: rDsc1-His

X2 WNHEROER (gG)

A) Dscl it L TIgG/ IgA 0 HEHGE b BEEMBEE. &2 Fa20 &
HAEEN TV, High Five #iRa1 72 1 O 5% 75 & —BE incubation
Li-bo# 1 ikbide LTRIBS . k&L LT FITCE&#SiiE b
IgA Pl % B W CHE SRR B £ 17 - /2, High Five #ila 0L #&
BTERRIGRECENE NPT,

B) RICIME% Dsel 7+ 2 o BAMESTh TV EEEH il & —H8 incuba-
tion Lz b 0% 1 RIUAE L CHARFREEZT > EREETER K
INE iz,

Immunoadsorption assay (1gA)

A: control solution B: rDsc1-His

B3 WIGAEROFER (IgA)

A) Dscl 23t L T lgG/ 1gA DECINEE b2 BEEMFEE. &< Y+ 208
AMEE N TS0, High Five #ikd 73 O 8% Fi§ & —M incubation
LEzboz L ixkbusdd LTRIBS 0 Z&REEL LT FITC S e b
IgA TAMME % BV THETUARIEEE: £17 - 72, High Five Hil2 0 554
ETREIBRECBNE N, -,

B) MILM&EA Dscl “F 2 oHEMEZZT N TWEREE EiF L& —W incuba-
tion Ltc b D% 1 kbR & L CHEEHARMHEE 21T & Ik kT2 IR
1= R
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4) "F 2094 VAREHEER%ZH V7 ELISA 3102 & 5 IgG
BIUIgAKFZE2Y v 1,2,3 BOHAOKE

SETRE B &K B (REKRKRFERFTERD
TEGIE K B F (RERRFEFREER)
K # # 7T (BEREBKFRFHLERD

giEl, FEBEF N F 2o M VZAFERREHVWTFREI) Y Dse) 123D 2+ v
PEAEFRILACEEME LI, S0 &b, choo %2 0T EH VI ELISA &
S L. BBRAEMED [gG 5 50K [gA MEROKIEH I >WTRE L 7o, £BEICAE
Dsc X9 2 BfEoREEIIELS, TO ELISA 0SSR E NI, LA LEAS,

1D 1gG,IgA RIEEICB VT, [gG TgA i Dscl ftlEss@iiaht, x5, 1 floRE
18 KIEEREDIT IgG B8 L U IgA B Dsc fifhss, /2 1 Hlo RS IgA KEBEREG T IgA WD
sc2 IgAn Dsc ntedstgh s i, TNOSODORIGIE Dsc2, 3cDNAA# P33 v R 724 +L1-
COST #iln & DBMERIG THR X s, BRI Dsc2, Dscld ictd 3 HEAOERE 4R L -
BLUHOPHETH 5,

H 8

COPFTCE > HRIC 2V TRAIBIOWRETHERTVWLEDT, TITHEHBIcR~E, FF
FlicrFRr€eayr (Dso) WNT2ACHERRRORE T oy FELRIEHBEIC L » TR
ETERVENS L, B2ITDNA MS Y2727 v a vEEICE - T, SPDE IgA KEE D
BOE# Dsel THHI EHBHAL /T &, B3I, REDE IS gGHFREIY Y ik
RIHT B HEEBLL TOR O EMBF oh 5, SE, FE bR, FRHLA 2094
NAFRBRFRERVWI Dscl 230 ) 2+ v FPEREERVW ELISA B4 Y L, SERER M
EO IgG 12 6 U [gA TR ORI > W TRET 1T - 12,

A #*

1) I« HEATRERE 45 #). RERAHEMTREE (PNP) 224, 75 Y A RES (BPP) 21
P, EIREEAZE (HG) 30 fl. EEREEZE (HP) 13 6, KEHEEREZ (BP) 12#. SPD
B g A KIEHE 8 ). IEN BY IgA KAE 11 6. i@ IgA KiEHE 1 B, RE [gCG/ 1gA K& 3
i, IEEAT v b o - 234,

2) ELISA : H#8IL 72 Dscl, 2,3 7% 2 o EH% 0.5mM @ CaCy, #& A 77 PBS (PBS-Ca) ©
10pg ml OBECHIRL, Thx50u1 9> ELISA plate it 4 CT—Me, 3—571 > 7 L,
FH. High Five ERHIIADIEE EFIC 1 %BSA, 10%FCS #1nZ 7= & @ % blocking buffer &
L+ ELISA plate % 2 86}, =& T block L7z, 2 B, plate 2 8EW . blocking buffer ©
400 fEc B AME (1 k&) % 50u] 390 plate o &, FRIC 1 HREE W, | BEEREI%.
plate % &\ . blocking buffer T 2000 5z HINL 72 2 KUK (=g + v ¥ —Fiike b [gG b
20 IgA) EEiR 1R, RISX €1, £ D%, plate ¥\, substrate solution TH X
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B, 030 5%. AMOHISO4 % 50l MR, RIGE1E® i, £ D%, ELIS Areader T
490nm B TWARE A BE L 1.

3) COSTHBIA ¢cDNA b5 v 27 =7 ¥ 5 vk (HESAR) £ b Dscl, 230 hEFN0L
E®D cDNA 25 HHRFEE <7 2 — pcDNAl-amp icillAAA, S5m0 Dec 2R|BL TR
MWC EAMRE LA COSTHIMIC 9 v 2722 L, LT COSTHMBICRRL /-
Dscl,2,3 ic3td 5 UG SEiE i TRE L 7o,

## R

ELISA (K 1,2) :1gGouRicBAL T3 169 P24kt L. 1gG i Dscl Pkl % R U 7o f
126 1. IgG i Dsc2 PiikfgtE 2R L 726l 4 B, IgG i Dscl fifkfg#t 2 R L -Blid 6 FITH -
Foo IgATUKRIZBEL Cid 46 FEB 2B 5T L, IgA #t Dscl JEBHER U 283 2 4], IgA i
Dsc2 Ptk Btk AR L2t 1 #l. IgA It Dsc3 SifdBH 2R L2 fli3 2 T, 2B gE
Dsc iZ¥t 9 % E ik DR ERILES - .

COSTHURE cDNA + 5 ¥ 27 = 7 ¥ a ik EEPUAE) ELISA KW TR AR L I EF
DOPT IgA FUAICBAL TD A, COSTHI T 5 ¥ 27 =7 ¥ a ViEETHREIT >, IgA i Dsc
FEAR L 2FLIEIORETEERIGE R U T EMHBIL T (K3), IgA 4 Dsc2
Fiikga R L 1R BRI ER LA (4), IgA I Dse3 IAfE AR L 12 2 Fl b HicBHRIG
ALtz (F5) £ 1HREEMBE Dsc3 it d 2R 7 o—F LinfEATdH 2 KK2 #H 0
TiT-o e ZEFETHRICFEaURE TS — 2R LA (K6,

£ ES

| FlORBO IgG/ IgA KEIZB VT IgG,IgA i Dscl fifABRHE & 1. T hid Dscl ¥
F a2 0EATRESCENRE N, Sbic, 1HOREN oG/ IgA KEBicBWT IgG TgA 1]
Dscd fifkds, £/ 1 fIORBD [gA RKEEITHE WV T IgA It Dsc2. IgA $i Dscl DifE O A 53
miiaht, TLT. ChoDdRIGEBE2EE P Dsc?, ScDNA%.2 FS5 X7 =2 b LI COST
M B O ARG FEOBERIECHEEI L, DUEol &b, Dscl 23 icxtd 3
lgG./1gA BEHHIZ. & 54557 non-classical type D RKEBEIERICHEET S 2 & HRB &
i, ELISA It WT, Dscl, 2,3 1004 3 [eG/ TgA BOKIR. & B85 non-classical
type OFRMEMFPICFET 2 T EMWREENl, ELISAKBWT, Dscl, 23 i12%g % [eG i
FEaml Lo ficB L Tk, MEERBIRO 5 55, S, BRURNTATETH 5.

EEH

1) Amagai M, Klaus-Koviun. V, Stanley JR: Autoantibodies against a novel epitheliai cadherin in
pemphigus vulgaris, a disease of cell adhesion, Cell 67: 869-877, 1991

2) Amagai M: Pemphigus: autoimmunity tc epidermal cell adhesion molecules. Adv Dermatol 11:
319-352,1996

3 ) Dmochowski M, Hashimoto T, Chidgey MAJ, Yue KKM, Wiikinson RW, Nishikawa T, Garrod DR;:

Demonstration of antibodies to bovine desmocollin isoforms in certain pemphigus sera. Br J Dermatol
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4) Hashimoto T, Kiyokawa C, Mori O, Mivasato M, Chidgey MAJ, Garrod DR, Kabayashi Y, Komeri K,
Ishii K, Amagai M, Nishikawa T: Human desmocollins 1 {Dscl) is an autoantigen for the subcorneal
pustular dermatosis type of IgA pemphigus. J Invest Dermatol 109: 127-131, 1997

5) Amagai M, Komai A, Hashimoto T, Shirakata Y, Hashimote K, Yamada T, Kitajima Y, Chya K,
Iwanami H, Nishikawa T: Usefulness of enzyme-liked immunosorbeni assay using recombinant

decombinant desmogleins 1 and 2 for sercdiagnosis of pemphigus. Br J Dermatol 140: 351-357, 1999

Detection of IgG and IgA autoantibodies reactive with human
desmocollins 1,2 and 3 by enzyme-linked immunosorbent assays using
baculovirusexpressed recombinant desmocollins.

Takashi Hashimoto', Yoshiko Nagata', Masayuki Amagai’®
‘Department of Dermatology, Kurume University School of Medicine, Fukuoka, Japan,

*Department of Dermatology, Keio University School of Medicine, Tokyo, Japan.

We have previously shown that human desmocollin (Dsc) 1 is reacted by IgA antibodies of
subcorneal pustular dermatosis type of IgA pemphigus. However, the presence of IgG
anti-Dsc autoantibodies is still controversial, and antibodies to Dsc2 and Dsc3 have not
been clearly 1dentified. To solve these problems, we have successfully produced recombi-
nant proteins containing entire extracellular domains of human Dsel,2 and 3 by
baculovirus-expression system, and subsequently established an enzyme-linked
immunosorbent assays (ELISA} for both IgG and IgA antibodies using there recombinant
desmocollins. By this ELISA, none of the 45 sera of classic types of pemphigus showed IgG
antibodies to any Dsc, while 3 of 21 Brazilian pemphigus sera and 2 of 22 paraneoplastic
pemphigus sera showed IgG antibodies reactive with Dsc3. In addition, one atypical
pemphigus serum showed IgG and IgA antibodies to Dscl, which were completely
absorbed by incuation with Dscl baculoprotein. Furthermore, this ELISA detected IgA
anti-Dsc3 antibodies and IgA antibodies to both Dsc2 and Dsc3 in one each of atypical
pemphigus case. This reactivity was confirmed by the positive IgA immunofluorescence
staining with human Dsc2 and Dsc3 expressed on COS7 cells transfected with ¢cDNA of
each Dsc. These results suggest that, both IgG and IgA autoantibodies against all of Dscl,2
and 3 are present in the sere of particular non-classtcal types of pemphigus ,although they

are rarely detected in classic pemphigus.
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Results of OD value (IgG) 10

o .;: . ' E% :',:

2.04E
.
L ]
1.0 . 1.0
ol * 3

- Eg % _ o = ..

K1 ELISA ofi# (1gQ)

IgG FUlkicBI L Tid 169 FEFI ARG Ly 1gG I Dscl PikBtE£7m LicBlis 6 41 (PNP 2 i, BPF 3 f,
BRI R 1)), 1gG P Dsc? Pk L2 #ltd 4 81 (PNP 1 #l. BPF 3 #l). 1gG 47 Dse3 fifh £ R
L7#li2 6 ) (PNP 2 #il, BPF 3§, BBAREIE 1F) TH-1

Results of OD value (IgA) 10-

L J
]
104 . ' 1.0
]
01 o1

as b w  Bamn
§ 1 B

}

ws bn . B
g ]

B2 ELISA ofi%® (gA)

IgA fifkicBIL T3 46 TEHIAKRET L. IgA {7 Dscl HiA AR L2202 2 8 (SPD &Y 1gA K 1 #,
B REE 1 ). IgA Dl Dsc PufRpBiE 2om U A Filid 1§ CRBIREE 1 #D. IgA 31 Dsed Pk Bt
AR LBl 2 ) (CRBEFIEE 260D TH- 1
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| Immunoadsorption assay

A control solution (1gG) B: rDscl-His (1gG)

C: control solution {IgA) D: rDscl-His (IgA)

B3 BIEROES

A (IgG),B (IgA) ;Dsel x4 LT IgG1gA o ACIiE%: &> EH
ME%, 2<% 2 0BEHMBS TR TV, High Five fifg 75 @
E# L & —BRincubation LAz b D% 1 IR & L CHehiikRT
HET > RIGREZCBRIRENE D 21,

C (Ig@),D (gA) ;FEUMHE Dscl 23+ 2 o EAMZFTH TV SR
F L & M incubation L7 b D% 1 ikdilEk & L CEeDukNEE
21T -1, RIGHTERICEN S i,

Immunofluorescence of COS7 2
cells transfected with human
Dsc2

a: patient (Case2) serum
b normal serum
¢: patient serum (no transfection)

B4 COSTHBECDNA PS5 v 2722wz vEOREE (ELISA TlgA it Dsc2 Hiff
Bt %R L 72 8EH))

a) 2EEFDsc2 cDNAZ M X727 P L COSTHIMEEEHMBEBSFIG X &,
B;ﬁﬁ&m%ﬁibf:o

b) &k bk Dsc2 cDNA &R I ¥R 7 =2 b L COST M8 & IER AR % 5L &
#, BHETH 12,

CYMbbIrA7=7 FLTOANWCOSTHIlEE BHMEERIGEE, BiETH -
e
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Immunofluorescence of COS7 cells
transtected with human Dsc3

a. patient (Case3) serum b. patient serum (no transfection)

E5 COSTHIHAcDNA F3 v A7 2 a viEORRE
(ELISA T IgA $1u Dsc3 Hiikbate %75 U1 fE B
a) 255t P Dsc3 cDNA S PSR 724 F L7z COSTHINA & BBEMFEEK

Bxd, BHRIEERL L,
BY il b3S v R 722 PLTUVRWCOSTHINE L BEMBEERIGS €. BK

TH-t,

Immunofluorescence of COS7 cells
transfected with human Dsc3

a. patient {Case2) serum b. anti-Dsc3 pAb KK2

E6 COSTHIMcDNA F3 v 2729 vz vihDihR
(ELISA T IgA ¥1 Dscd Tii&BHE %75 L /260 HD)
HAMG S Dse3 i 5H Y 70—+ WA TH L KK2 AW TIiT- 1 5
gz THiCB LRy — v 2R LTz, (a,b)
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5) REHENBZRITL E F— 7 DREN

szl Il KX Z (BERFEFHEERD
tEARE X & H 7B 0 KKF EEKERFHRERD

w 73

KEERETHEFRET LAY (Dsg) BAK~Y Y77 L U —BT 57 LY o A KEH
OHIFIBEENTTH . FERFBE (PF) BUKTS 5 Dgl & BHIRAEE (PV) HET
H5 Dsg3 Hid B05, BHEMkBZhEhoWEASRCRBT 5, QoS T hEhoi
EAZEL KEERICEL 2B, IEO =Rtz - 7R EETH L, AFETIE.
Dsgl 8 & U Dsgd DR T E b — 7OGF LEHEEKET 5 BT, Dsgl £ T Dsg3 O
BIASER AR A D7 5 7 4 ¥ b & L, REGIRIHBSTTH S Dsgd ¥ 72 1t Dogl 2RSS ¢
OB ORY » By FGFEER L. ThSINT 3 PF 8 XU PV HiED G % Competi-
tion ELISA Ic L 05t L 7co Dsgl BNK7 ¢ / B 26-87, Dsg3 MNK7 3 /B 25-88 o &
KRG LE b= DT 5 C AL, FEBREVT. 7 F~ Y SFOHFIER-S
CHEELSBE@ICN L CHAMSEL L TVA LS It hi,

Abstract

Desmoglein (Dsg) is a cadherin-type adhesion molecule found in desmosomes. Dsgl and
Dsg3 are the target antigens in the autoimmune blistering diseases, pemphigus foliaceus
(PF)} and pemphigus vulgaris (PV), respectively. To map conformational epitopes of Dsgl
and Dsgd in PF and PV, we generated Dsgl-and Dsg-3-domain-swapped molecules and
pointmutated Dsg3 molecules with Dsgl-specific residues by baculovirus expression. The
swapped domains were portions of the N-terminal extracellular domains of Dsgl (1-496)
and Dsgd (1-566), which have similar structures but distinct epitopes. The binding of
autoantibodies to the mutant molecules was assessed by competition enzyme-linked
immunosorbent assays. Domain-swapped molecules containing the N=terminal 161
residues of Dsgl and Dsg3 yielded greater than 50% competition in 3043 (69.8%) PF
sera and 31,740 (77.5%) PV sera, respectively. Within these regions, most of the epitopes
were mapped to residues 26-87 of Dsgl and 25-88 of Dsg3. Using the predicted three-
dimensional structure of classic cadherins as a model, these findings suggest that the major
autoimmune epitopes in hoth PF and PV are found in the N-terminal adhesive surfaces of

Dsgs.
MR H

AW OEE I, FREBHUE Dsgl BLU Dsgd O=RTIE b — 70N F LREABERT
FEIE M. BERREENEEBOTRETT %,
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5 S - -

Dsg 3 FAY Y77 3 ) —IcBT 200y MKEFHOMBRIEE S Fooh ., HEAT
g ELTHEELTWS, T OMBEABREENEFEMUE O # F~) v ) E— b EFEZH D)E
AFAA o D8 v FaicliAfZBEEE->THS (1" Y, REBETHR, ASRENI A
SEMREOMBAIRA T~ 7E LT L, REERMFEESh L EELLNTED,
EOHAL T € b - TERHMT BLOIE, TOZRTBENSRFEINTOE I EHERTH 5,

TTCHe . RRlasfHT 2 %2094 LARHEZEHOT, ZRTEESE -~
Dsgl BL U Deg3 Z2ER L TV A9, WiZORTET 3/ BEFOEEMNAS <L e ICEM
LI TH% & > TLBICbMb S, PFB LU PV OBTHMAE Dsg 1. Dsgd 2heh
IRFRIE RIS 2R T LM - T0B, 2T Dsgl & Dsgd O ffas it % £ 4 75 $HI T A
NRA 1 OEO R 7 5 o VA TAMERLE (M2A, B 05 LT, 246L LTOLKMH
AR LT, Dsgl £7213 Dsgd O—EfRIRIC B 2 ERREM LREIN B L ARG
nat,

R B R

Dsgl 8 & OF Dsg3 D#MAAAFRIK A NAKM 1,73, 273, CHEM 173, 273 HBL-OF
(B2 A) g aRIE%. PFEEMF QB AIEFRCTRE LAER (K3), RINEN%BER
AEEMNEE LBES, Dsgl ONKT 3 /B 1-401 OS5 FTid 43,743 (100%) HiE &= 75 Y
FARL, 2EOLEHBINER VLY TH 12, ES5IENET I/ BE1-161 DATF TS 30743
(69.8%) MEHELRMNEARL, EHRINER 625%TH -1, —H, CKT /B 164-49
B LU 404-496 DT Tk, ThEN 2743 (47%) BLU 0,743 (0%) TREALEERK
R &E i oty £ PVEEMFE FAIEROCTREITLER, Dsg3 ONEK 7 3 7 8 1-403
BLU1-161 DT CI3 38740 (95%) BLU 31740 (77./5%) HEBELBRINELR L, Ftg
RINREIENEFN 8% BLUETANTH -1 —FH. CEKT 3 /B 163-566 8 L ¥ 405566
FFTEH. ThEh 440 (10%) BLU 0740 (0%) TREAELFEUARIGIIRENI -1,
LT, FEUZRTIE P —FEPFBLUPVOELESICBE VT S Degl 8L U Dsg3 ON
7 I /B 1-16]1 OFRICRTET 2 EF L i,

FITRICSO NET7 3 /B8 1-161 T50%EI EOABERIRNEZR Lz PF 3L 0 PV Mgz -
W, Dsgl BLU Dsg3 ONET 3 /8 1-161 OFEEAE & SIclhVWREECEELZ 27 v
YIS FEFOCT, &SI competitionELISA 25617 L 7o B EWMAFRIGRIZ, NKR7 3 /B
161 & TOHT ERIGE W 72BED OD % WINEE 100% & L TRD 12,

PFIIFE 26 BlEAHOTHRET LAcE A (K4). Dsgl @ 1-24, 1-64, 1-87, 26-161. 63-161.
89-161 OHrFTE NEFNFGBIDED 14.9%, 38.5%. 41.0%. 55.1%. 39.3%. 184% &1xh,
1-24 BB LT 89-16] O FTHELBRINEAZRLALEAREZRZN 0726 %) BLU 1,726
(3.8%) LBEALREINGED DT, 1-64, 1-87, 26-161. 63-161 DS FTIEEFIhFh
6,726 (23.1%). 10726 (38.5%). 13,726 (60%). 9726 (34.6%) THEL@EMRELL, T
DI EDGDsgl DFEERZRITIE L —ZHENEKT 3 /B 26-87 OARICBEL TV B EEZ
oif, FRRICPVIME R EBOTHETLAZE A, LRBOPFIcEI 5 Dsgl OFEREE
FERDEGEATR SN, PVICE 3 Deg3 OXEBU=Rurz ' b = 7R3NEKET 3 / # 25-88 @
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FHCBET S LEL O, MBI PVIE ARV CRITLAEZA, PRIV PFICE
3% Dsgl OFER L BERFOBIRSREN, PVIRBIT S Degd O X ER =Rtz V¥ b — 713
NET I /B 25-88 DEAICRET 2 LEZL SN,

% 3

AERER» S, PFOEMIRETSH 5 Dsgl TRNEKT 3 /B 26-87. PV OENIIETH
Dsg3 Tt 25-88 I EBH =T € b — T EEI NI,

Dsgl & Dsg3 @7 3 / BEECH| A HEiT 3 &, CRANCHANFKMET L v EEHEREV, Bk
Eoo i, FELZRLEE =7 id, Dsgd BRU Dsgl OB FRITIETICH WIEEMEZF -
TOWHRBICRRD ON D T EMRIBAL -, KEBIKEVWTHCREESS LY, JOMEIcT
ZODHEDEARAPTH S, LrL, Dsgl $20I1E Dsgd BT DA AERINICHER L 72
WEKHERMBEZL LGS, CROBEEDEVIICIARAEET 233 TH S, HEHNFK
OEEESFE VB BECRAPEE S NFEENH D, £ Tic, REERIERT 462 B8
ENTVBE I EMERENS,

Sk, TOMREICBVT Dsg3 07 4 v ¥4 THENT 3 BEYIC Dsgl BEMN T 3/ Bk
BALER Dsgd & v 7 %/E L. PFIMEORIGHEERFI L, S otz € b =7 LN <
EETHTETH %,

o i

FHETE, SERLZDERLALRT v Ev IGFB=RLLE =72 s E v 7 ICEBRTH
BLENBREN, THICLY Dsgl BLU Dsg3 ZNZNDOEFER =tz € b — 7D FEHER
LIS oo REEDUR Dsg DZIRITL E b — 7OREXEET 5 C & id, EEEN M
REEL I EOH L WiaEEORR., BERERIGK X OVFHI NI KEBORERBEF L
e 2 LItBWTHEETHLLEEILND,

EE 3w

1. Amagai, M., V.Klaus-Kovtun, and J.R.Stanley. 1991. Autoantibodies against a novel epithelial cadherin
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Dsal EC5
*9 i ) O S 4 G O
Intracellular Domains
Dsgé - Pl T2

1 KEBIFRES LAY
AR YTy 30— KET L H LYo MR ORBRRES S T BEER s v v s &
LTIt L, € DOHIBAHBENAME b A K~ ) E— b EPEHTRAHIMA F A 4 v b
525 v FLLALRIESE S B,

Dsg1-IgHis

Dsg3-IgHis

Dsg1(1-161)/Dsg3(163-666)
Dsg1(1-401)/Dsg3(405-566) Bk
Dsg3(1-161)/Dsg1(164-496}

Dsg3(1-403)/Dsg1(404-496)

Dsgi1-His

Dsg3-His

Dsg1(1-24)/Dsg3(25-566)
Dsg1(1-64)/Dsg3(65-566)
Dsg1(1-87)/Dsg3(87-566) b
Dsg3(1-26)/Dsg1(26-496) B

W
Dsg3(1-63)/Dsg1(63-496) &

Dsg3(1-88)/Dsg1(89-496)

B2 27557587
Atk L TR M- O & T Dsgl & 7213 Dsgd O— g IC 510 2 DU B b (81
EN B LI, Dsgl & Dsg3 OHINAAGEIR £ KE 2 T ANBA 2 WO A7 » E v
TRFEEEL 72,
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Dsg1(404-496) [T =8B

Dsg1(1-401)

PF
sera sera

Ry,
-

43

o
w

oy

N
(=]

100

Dsg1(1-161) Dsg1(164-496)

1

PF
S sera

0 50 100 50 100
Competition rate (%) Competition rate (%)

0
-

.
L]

) uv' T

3 PFMMED=HTTT & b — FHETL)
FEUMZRTIEr—TRPFBLICPVOLEELICEVTS Dsgl LU Dsg3 ODNK T
L/ER1-161 ORISR 3 EZ SN,
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Dsgi1(1-24) - I Dsg1(26-161)

1E- 1
PF E= PF =
sera sera
26 [~ 26 =
Dsg1(1-64) ' Dsg1(63-161)
1 1
PF PF Eee
sera B/ sera
26 26 s
Dsg1(1-87) Dsg1(89-161)
1BE= 1
E —
PF PF E—
sera sera  F—
26 B 26 E
0 25 50 75 100 0 25 50 75 100
Competition rate (%) Competition rate (%)

B4 PFIEOTRITTEF — 7R
PF ORI TH 2 Dsgl TIRNAKT § /R 26-87, PV OB TH 3 Dsgd Tl 25-88
WEBLSRTTI I T 5 &2 o
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6) YVALVEFUYPFREIZVA V1,3 ELISAfEORVAEZ LTS
FRRICH « MiEER D@ ERRELOBKR

SEmrRE b B OB (IRERZEERFTEERD
HEwRE: d+ N F £ F L # X L BH # &
(I BRFRFH )

= #7

RKEBEAHDY IV EF Y FRESLA VIZIKE S ELISARBICE VT, SitiEMoiE
Bliz. 1 v 7y 7 AEQCEBFEEERERB L TVEREA SN S, Chid, KEELZEICH
W5 ELISA # v b 3FEEMEFHRE LTV 30, SEilioig4a., ELISA # v » OEB&HA%
BAT, BIRBICZ-TLEILDTREVWVAEEZONE, TREARNT 2120, BiA
BIMEOFEKEFZRFRLTHE L ET A, £ 2 F v 7 ZEM 150 L 0 {EVEFE T TEM S
FRREEN TV, 2T, AR MESHEREO S » L BEHERBEENZO 08314 v F v 7 2
A0 EBATWL L ELF A, EEMHOBRIPOBONAERE & &0, ST EES
D ELISAREICE B, SDIEHNRBOFMEEEAER L1z, 20HE, RREREL 16651
FRFBITHEEAS v F oy 7 RBERBEAEDEMcB O TEKRIEROBEBRE*BH TR KM L
foo Ty KDIEMBIFTRES LA ¥ 3 (Dsgld) VFiABERD Sh 2 O FEMSEF DL
BEREESIC BN THIEBRTAIENTES,

i U ® I

FKEEEOPEEL LULBORBIKEE T SA2ET 2 BCHREHKBIETH 5, KELH
BFEFNCREBNAREI OMREESE S EE S 0 2 BERFHE. RIEMKRE L, - TBo
BRAMRMEE P BEE SN I23EURBEESD D, ThFhOHCHREOENIRE LTFRE
V- LRSS DT AES LA (Dsgl : 53FE 160kDa). Dsgd (9 F & 130kDa) #SEE
hTwa g~

KEBUUASKEERORERTH 5 - &, EROUEME 2T hfld s &, FiEEEHE~
9 AEAT D E 22U BB CKBEEREZD 2 LU ELSEESNTV S, &5,
Amagal © (3 Dsgd OHl@A F 2 £ Y ICHT 2REMNNKREFE v 20K FIcEAT 5 & 18
il ic REGHRAMOBEREESEZ A L2 0 ZOBUNKRTIETH 5 I &9, £ HBEH
Ba, %2050 5 RTEA LTS A RES L/ Dsgd OMIREA N 2 1 v TIRBT 2 & 2
DRI RRGEATER T 2 T & STURDHUFEEGEIC 13 Degd OMRaA F £ 1 v O (A& B EER
ThdIEEWMELTVEY,

CNoAEBLT, KBEOLWRAF20.1 5 2 TEELATEEELFEEL - Dsgl 8L U
Dsgd OfifasA K X4 vV arEF v b0 #RHEICLUTELISA MR LAY, IO
TRV CERERIR AT Y BET. SIAEOHEE, ELISA ++ r OEB&HMAKA T, 4
FORBEIC L > T LE HDEFIBE VI IR T W £3T. KHFE TR, TEEEBET 51250,
EIUAMIE O 2 FRFER L CHIE L7, TOEE, 107 v 7 REH 150 282 2T
. HREERL 6/ R/ TNEA v F o 7 AERIEBEAEDER B W TEEERD
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TR A TRCRIT 5 2 &ML Iz SN,
] it

m &

EEM OGN, MR G2 D & - 1o SEHREE R 10 6 & ZER KRS 12 ‘ﬁ']
ARV (F1), BIE4ELISA: o bO 70 b 3= Vi2hE-> Ty 200 fEICERL, 3502
4, 8. 16. R2fFHNLAME LB E L1,

mRkokE TR, EEMHOBFICHOAMED > B, W0 RBCERLLEEZDL V575 2 X
B 150 LLET, 200 EFHHH S SIS BICHERLAEZDS 7w 7 AEH 150 & H/hva
<L oy BREHNCREL THBIEH 3 B A BV, BMFESFZE 0 0 200 ZiCFHH L A miE
EL TSI RFITHRL 2ImiFE &k & Ui,

il *®

Dsgd ELISA kit 38Xk U Dsgl kit (MBL, Nagoya, Japan) B0 7% 7,

NFELBTANALE > THESNIEARE Dsgd 2FM b LAc=4 2788 ZICHWIG
CTRIGHEETRRTHRLAAMFAZHNL, Z2ET-HEAHERICS €1, K 0.13%
Tween 20 25T ) v EEEK pH7.3) THHEHE. &kPF (Peroxidase conjugated anti-
human IgG monoclonal antibody) #&I0L. FET—FEHERICS &1, BU, %Pk,
B EREW (A (Tetramethylbenzidine) & B (Hydrogen Peroxide) #EHB 3R
TEHRML, FRTIOAWHERITE &/, RUSEILE (2N Sulfuric Acid) %Nk, BEbHicH
EopotEEEt (Multisca MS) & H V. i 450nm (Bl R 620nm) TR ZRIE L 22, #l
EEERIC, KL A7y 2EEAERL 12,

Index Value= (Ay Sample — Auw Negative Control)

(A Positive Control — Awse Negative Control) X 100

R & B K

1. Dsg3-ELISAA ¥5y ¥ REOEEM DR

10 Fy 7 ZMEH—BEV L ETHH 100 DEFITE, £ ¥ 7 v 7 REOHES REERIEROE
WE—FL b 4 ¥ F oy 2 AlH 200 42 5 & 5 UEHEOHE, BRERKOEBIC b S
ATy I REIEMOF FHH L2 €T Dsgd - ELISA 1 ¥ 7 7 2{BOEEMED
R 1

TOFER, HREL (70 b2 -, Mg 200 fSEHH LD 04> 7y 7 2 @D
150 % F[E] 2§ T I B A5 & VEBMEAR A N T VA5, 200 LI E 0 s 3 75 IRR o ke & 4
CRIFRIEICH » T, b b, HARHELIRTLAEZA, 1079 7 M 150 H 5
200 DRI TERMAK DN L, 200 LI CHIFIT 5 2 &5 -7 (1),

2. BEANOHREDILH

FREL 04 ¥ 7y 2 R{EH 150 LLESER 9 BHomig % 16 f51 MR LT ELISA 1 ¥ 5
2 AMEAERSDIE A, 9, SHFNZ IGMEICERTBEAS 7w 2 Z{@H 150 4 FEl» 4o =
D Emo, EHEDL v 570 7 IV T,
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1) A7y 2 RE<10D L EIF, BEOF »Fv 7 ZHEHT 5,

2) AVvF s AEzZI00EEEF, EOA v F oy 7 AELRET B,

3) I6EFRDA 570 7 ZE<AS0 D & &, BELEDA v 575 7 RESIBEHIROA v 5y
7 Z{E X 16

1) 16fEF/ROA v 7w 7 22100 & E, BELEDA v 7y 7 RIESRLEFROAL v 57y
7 AfEX32 & LT, RT3 LEBOMFEO Y 1 4 —2RMT 5 LT s,
ZLT, FEEREEOBE2HICSVTIBRBITHRLUTRHELTELA v F v 7 A% KD
feEl A, Ta b a—EYOBEROREBTIEE SA oNSh > OB LIHRICH S £
A7 (M2, 3)o oy DA v Ty 7 AHOHER IEEREKRORB L —F L 1,

3. Dsgl* ELISA A v5 v ¥ RBOTBHORE

DsglicoWT b, HREEA V70 7 A HOEEN. BLUSRAMLFOFKREC £ 21
AR ALE A, Dsgld & RIEFI CHEZER L1z, 7270, Dsgl DIBE. EBMMHELNS
£ vy o ZED IR Dsg3 & H L BSED - 12,

¥ b b

PE& Y, tEM 150 #8Z 2 L5 WIRE. HRLTAET L. BOEEAE- & L,
4 vFy 7 AEOWBBERIEROBBE b—HT 2 EM0h -1,

ZLT, BHOEHDVWTRET LcE 2A, WIRR 704 FTIRET 2 LERAERA L < 155
TEA Ty 7 ZMEVESHETH A I EICHEDL D BIRIVEFIMHEE B0 h -1, Thit-Hw
TR, ERREOIAENSH L. LVIEBZIHLREMOTEIN S - Th, A7 04 FIck3EE
RN ORIGHET Db, KEERSIHEIhTVEE WS TH0OEFELANTEEY,

SHREhSOBANLEEEbN D,
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Clinical Application of ELISA, Using Recombinant Desmoglein 1 and 3:
Dilution of Samples for Quantitative Analysis of High Titer Sera

Yasuo Kilajima, Yuki Tsujimura, Yumi Aoyama, Takahiro Yamada,
Department of Dermatology, Gifu University School of Medicine

Pemphigus 1s an autoimmune skin disease, which is characterized by intra-epidermal
blisterings due to autoantibodies against desmosomal cadherins, and divided into two
major subgroups Le., pemphigus vulgaris (PV) and pemphigus foliaceus (PF). The
autoantibodies of the former are against desmoglein 3 (Dsg3) and those of the latter are
against desmoglein (Dsgl). Although it has been suggested that the activity of the disease
is rather correlated with the titer of the antibodies, there are still no precise studies on the
relationships between the disease activity and the titers of autoantibodies determined by
Dsgl-and Dsg3-ELISA. Previously, we have noticed that ELISA scores were not correlated
with the disease severity, when they are higher than around 200 ELISA score. We suspect
whether the higher ELISA scores over 200 of PV-IgG and PF-IgG may not reflect the real
titers of autoantibodies due to saturation. Therefore, we determined the upper limit of
ELISA scores and the dilution rate to adjust the high score samples to standard. We diluted
ten PV and 11 PF sample sera from 1 to 32 times and subjected to the standard ELISA
analysis. The samples showing over 200 ELISA score did not keep the linearity, whereas
those under 150 ELISA score did. When diluted 16 times, ELISA scores of all samples were
under 150 ELISA score, if a few were close Lo 200 ELISA score. The 16-times dilution
method was applied to two cases of PV with extremely higher ELISA scores and the results
showed the ELISA scores obtained by dilution were well correlated with their chnical
courses. These results suggest that the upper limits of Dsgl-, Dsg3-ELISA scores are 150

and 16-times dilution of sample for standard ELISA method is recommended.
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£ L mE—

fir ] Index Dsgl Index Dsg3
B REE
1 ND 336
2 -1 325
3 15 302
4 NI 293
5 ND 250
6 51 238
T 138 223
8 ND 1N
9 ND 181
10 70 9%
HHERR S
1 248 3
2 213 2
3 206 1
4 185 8
7 172 ND
5 157 2
6 135 3
8 133 ND
10 105 5
9 94 1
12 69 8
11 66 6
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SRE

& 1
it Dsg3 DA Dsgd « ELISA fifi & AR 0 MBE o Bi%, 10
Plch 3 PHmBUCHBI L TA v 7o 2 UG EDT 245, BIRGTO
fitis 200 ELE 0BT R BFIREIC & 5, MifbbE 1 v 7 7 28
DR IHPIT 5103 16 B ELORPESLETH B, HIRE1
M D 200 ERERER (BEHEHD,
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—o—Dsg3 16685HMx16
——Dsg3 HFHE%
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2000 r

1500

1000

Index value

2
et sy et & 16 fERFUMm AT © Dsgd « BELISA ffl, fEi#Ly:
TRENIL THE T S W WIAAEROI I X 2 00 Dsg3 DUl 0 b i
16 (5T Ltk - THEREN S LI » 12,
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