L7 IKREMAEZEHUA (islet cell cytoplasmic antibodies).
B X2 OXFIPUE OEIRICE 3 % BB L2

BILKRFERFME—AHERZE (EF  RRBFEER)

=N
=

B’ R

(FBF614E118 7 H=%)

Key words : islet cell cytoplasmic antibodies (ICA)

islet cell antigens

plant lectin

Maclura pomifera agglutinin

immunoblotting

T RUBERR % (insulin-dependent diabetes mel-
litus: IDDM) BEMmM P ICHE T 207 KEM
K& 5t 46V~ (islet cell cytoplasmic anti-
bodies: ICA) i, ZDREICHENEFOM
BEerTHRSFEEMOFECHETS Y, BT
BIXURERHO O IEELHATHS. L
»L, yitkd ] MERFBORELEHEE D »
PboTwEPOIEBHBEELL, EH I
ICA 2D S AMEHMBERICOVTOFM LA
BHomaHE%E<, £hbiy, ICAXIKEHMA
BEBETALDERIMLTELESNDON
bbhoTwiwy., ZOHERGREEALHIC
ThI LW, IRBERFOREMREL ML LT,
EHRBENFAER ICA DEERNZRHEN
BREAEREARTALCHLETHS.

L7t T, ULloks 2MELEEL T,
ICA DX CIBEZEEOUKREBHT AL %
HEiZ, ZOBXRBYUTHL7 v MoK
KEZAZHWT, ICAXEAETAIRESR
HOHE peptide BHSL 2L, S HICHEYL
2 F v O—FETH % Maclura pomifera agglu-
tinin (MPA) #8752 7 KEHEHQLZD
ICA L ORIEHIC DWW TR 21T 7.
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MBREHFE

EBREM

8 ;B4 ® Sprague-Dawley (SD) MM v F

(A&7 L7i) 2RV,

i1 b

BEFABEE 12 X ) ICA BtED T BIER
FERIME 4 61T, PuikMlisse b T6401E,
640%, 80f%, 80 TH Y, FBFICT » MEEEY
TIRZTNZN6401E, 64018, 4045, 40f5DH D
MR L7 (Table 1). T ® % LIk 443,
Lernmark® (2 # U TS 0Ptk BB TR
L 7= islet cell surface antibodies (ICSA) #5Fz ¥
Tho7z.

v b REEADHRE

UTo2HEICED Ty FOETRKE,LHM
mEEHEL.
1) 5 v b 5 KE® detergent lysates (islet ly-
sates) . 7 v MEEL D Lacy 0 D FEICELT
PFToZ&islet #ELL. Thbb, 2
DTy b EFT7 Y —VEKET (0.8ml/Kg)
CBEEL, BEE =2l -3 X D15ml
® HANKS # (BAKSE) #EALTELE ¢
7eBEDRRE (#90.8 g/2I8) FHHL, AN
¥ I CHIY L7zDbH, collagenase (Boehringer
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Table 1 Patient sera
X titer of ICA
SNO patiEnts on the pancreas of ICsA
age sex human rat
1 19 female 1:640 1:640 -
2 28 female 1:640 1:640 -
3 15 female 1:80 1:40 -
4 29 female 1:80 1:40 +

Mannheim $t) 20 mg#%HIEIELEIZIE L, 37C
DKEPTI25EBE L < AFRE L T+
W HELs g ZoHbLIEBEIC
HANKS (& % 3E# & &it (1500 rpm, 30%H)
B LMZ H®HED pellet X b
stereomicroscope T (CHLEE X N7z islet #YNEL
fz. TOFET1IEDOERY ) FIR2004
D islet {72, RORBETHERT S $T20%
fetal bovine serum (Flow Labo.), 10% dimethyl
sulfoxide-HANKS # #112 —80°C CHAERAE" L
7o RIC, BAEREH D islet #1000% % B5E
&3 L, 20 mM Tris-HC1,0.15M NaCl, pH 7.4
(TBS) C3EBHENE, HIAMFEIF A
#— (1 ml, WHEATON #t) 1200 rpm, 5
431 homogenize L, &L L 7 pellet (2400 g ¢
?0.5% TritonX-100-TBS *# %, AR
(—57474v +—7H) T4T, —%K,
60 rpm BlER S ¥ CTHBEZME Lz, Ol
W %12000 rpm, S4MEK L LERXTKE
TELERB B (islet lysates) & L7z,
2) MPA L 7 7 U #EHEMEEE (MPA lectin-
binding glycoproteins: MPA-GP) DEH . 5 »
FoREHRLHEETAEA DL F LD
26, FREBIRENLHEEMDOSH S MPA L
7 F 7 (Fig. 1) % ligand (ZH V7> affinity chro-
matography ZEIZX DL FO T & { MPA-GP %
B7:. 79 M1ILFOEEIZ5.0m L D0.5% Tri-
tonX -100-TBS % Ml 2 homogenize L, 4 °C—
K EoEMOESETRAVCEAZMEL, &
1200 rpm, 54 EOELEFES 1 EHLH0.5
m ¢ §°D MPA-agarose (E.Y.#t) % 4 (bed
volume 2.0m £ ) 2 apply L, TBS # BTk
# L7:D%0.3 M D-galactose (MERCK #) #
AT 50.05% TritonX +100-TBS TH& L7

Rat pancreas cryostat section (acetone=
fixed) stained with FITC-labeled MPA
(E.Y.Labo., diluted in 1:4 with PBS).
Bright fluorescence of islet cells is seen,
whereas no fluorescence of acini is visi-
ble (400X ). '

Fig. 1

BEEATEBEHRL, Th{VELAL. Z0BH
S % BRYMIEE (TOYO, UH-1) % BV CiltkE
LTE£E600u¢ &L, Thi MPA-GP & LT
ROERIM L7z '
ICA BRI iE DIRIRIE 1
LT D2 AT ICA Bt BE M iEDOWRIE
fEx47 o7z,
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1) BgmiE (MiF1) 100 0 1243 L rat ace-
tone liver powder (Sigma#t) 20 mg (0.01M Y
VBRI AR, pH7.4 (PBS) 2HWVTHH
PLOBEIRBIZLTHBL) 2R, ZiRT2
Rl iRE L CRIXBRIE 24TV, 12000 rpm, 5
SHERLLTCEDLEE AW,

2) BIRLAKFECLY Z 9 MEL YFA100
o DEBE islet % 8 512 Lernmark D FED I X
DAEEMRLE L, ThESST, 3043-RIFEEL
L7-#B8kmiE (M 3) 100 ¢ &R, 37C,
1 B¢ incubate L TRIGRIER 1T 5 7-.

SDS-PAGE & immunoblotting

1) SDS-polyacrylamide gel electrophoresis
(SDS-PAGE) : = #Li Laemmli 50 OBz &
o7 bbb, islet lysates ¥ /-1 MPA-GP
DHEAEEHERICFED].25% 2-ME, 2.5%
SDS-Tris*HC1(pH6.8) # N X, 95C, 54 Hin
BABL-b0FBE LA, Thi1LYY
504 ¢ FOAN, 30mV, ABERIOL&HETERIX
BLIS% M, VICEB T RE L, kB,
7' W@0.25% Coomassie brilliant blue R (Sigma
) Fmdioidsgs REeFy b, E—1L
FER) TIToTkEI/ sy — v 2 BEL.

2) Immunoblotting 7 : Towbin 5V O F Iz
# |° immunoblotting (Western blotting) %47 -
7:. Tbb, & & SDS-PAGE D#ERZ /24
V% 1 FLIEEIZEIHT L, nitrocellulose B (Trans

- Blot ®, BioRad#t) & %% &+ LKB Trans-
phor ZETI0V, 350mA, 4T, 6B D%
BCREAZETICEE L. BEEORZ /it
rocellulose £ #, 3 % bovine serum albumin
(BSA) &4 TBS # TR ILIEH 2 EiR T35
B block L7zD5, WX F 7213 REINOHARIN
#% (1% BSA-TBS TH0f5IC/R) L4C, —
BRIE S €7, RIG#TH%, nitrocellulose &
% TBS T## L, peroxydase E#HIL L b IgG

(DAKO #, 1 % BSA TL000f5(cFHM]) &=
BT 1 BB RG& ¥, 0.05% 3,3-diamino-
bentizin (DAB), 0.05% H,0, % & {» TBS ¥
TRERIEEZITo7. band DREEFEN LD
IZoWnTid, 0.5% 4 R 37 LABET enhance L
7-. 7z 3, marker proteins (Pharmacia#t) I3,
B — &4 CRIEEIZ nitrocellulose JE~NEE D D

1, 0.1% amid black 10B (Sigma 1) THEL,

- peptide band DATREEIH L.

MPA-GP & ICA BT & DS

1) MPA-GP 2 & 5 ICA O R YLK Bk
MPA-GP {E#100 ¢ FOEHERA* 1 % para-
formaldehyde-saturated NHy(SO4)z K T ik #& &
4, #EiL L7z pellet # PBS T L-DD,
E U< PBS C5 AR L AHRME (MiE1)
Wet LRE, FRT1EBEEHE L CRIERE
27072, TORIULTED PBS 2 X % 5 158
DFERRINE, 7 v MEFEFBDE (5 gm)
EHGTAMBEERICLY) B S €T, FREOH
ERNFEEL, FEIT - 2RKRIUME E D
Rt & s L7z,

2) FIA analyser |2 X % MPA-GP %45l & L
72 ICA BB D A (Fluoroimmunoassay: FIA
#) (Fig. 2) : MPA-agarose (E. Y. 4b) Z5 v
FSREEATREGSYE, ThrBEHELRES
T5ICADRIMFEERAM:. FOV 21—
% Fig. 2 2R ¥. H i, MPA-agarose O
PBS @B (20V/V%) % 1 WY 1150 x4
FToOUF /) Fube ik, ThiZT v MED
0.5% TritonX - 100-PBS (2 X 2B EBE K
100 £ %N %, 37°C304 4 incubate DD b,
5.0m ¢ 90.05% NonidetP-40 (NP40), 0.5%
BSA-PBST2E ¥ L, RICICAGM T i3k

: MPA lectin

[
(O : MPA-GP of rat islet

%: IgG in ICA-positive serum
% : FITC-protein A

Fig. 2 Schema of method for detecting ICA
using MPA-GP.
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HORERFEBEE (IDDM) MmiEF (PBSTHREICH
) # 50 pf INZ T37°C 304 M incubate L,
FIRRIZBEH2, FITC 25 protein A (Pharmacia
#, 1.7 pg/m¢) 100 ¢ % M X B B D
incubation, BE#H Z TV, REIW2.0mL D
NP40-PBS % il 2 T & IRAK D H K % FIA ana-
lyser ™ (BioRad #) T# % ~ b (fluoro
photon count, FPC) L7, [EIBRICAH AIMIEIC
DVWTHRIKDUEEIT o7z, EHBOEEE
R IX Student t-test TAT - 7.

R |

SDS-PAGE, immunoblotting D#5%

islet lysates D 7k &)/% ¥ — > @ Coomassie %
5 Cid, #120K dalton (Kd) X 9 25Kd i
7T 24~ 26K D peptide bands ASEH LN /-

(Fig. 3). ZOHEEHL 4 FIOFRMIE L
? immunoblotting DK R, Mii% 1 TiX59 Kd,

94 Kd>

67 Kd> ]! § 2

43 xa»

30 Ka»

14.4Kd> IR
T

(peqIOSqe-ucu) | UnIes

Fig.4-a

B #

94 Kd»
67 Kd»

43 Kd»

30 Kd»

20 Kd»

14.4kd»

Fig. 3 SDS-PAGE of detergent lysates of rat
islets. Left showed marker proteins
of 94Kd through 14.4Kd. Staining with
Coomassie brilliant blue R was per-
formed.

30 Kd»

|

(PeqaOsqe-Uow) € UNISS

Fig.4-b

Fig.4-c

Fig. 4 Immunoblotting of ICA-positive sera using rat islet lysates.
Serum 1 (absorbed and non-absorbed), serum 2 and normal control (Fig.4-a), serum 3 (absorbed,
non-absorbed) (Fig. 4-b) and serum 4 (Fig. 4-c) were shown. No. of sera were same as in Table 1.
Proteins (94Kd through 14.4Kd) for showing molecular weight reference were transferred on nitro-
cellulose membrane by same procedure as for islet lysates, and stained with 0.1% amide black 10B.
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Table 2 Molecular weight (MW) of proteins reacted with 4 ICA-positive
patient sera

serum ICA titer

No. (rat) ICSA MW of peptide(Kd)
1 1:640 59 ( 59 )*

2 1:640 =

3 1:40 73,59 ( 73,59 )**
4 1:40 + 73,64,54,44

* ( )shows MW after absorption with acetone liver powder of rat.
**( )shows MW after absorption with viable cells of rat islets.

94 Kd» .
67 Kd»
43 Kd» |
/ Fig. 5 SDS-PAGE and immunoblotting ana-
lysis of MPA-GP.
Silber staining of MPA-GP and marker pro-
teins after SDS-PAGE was shown (a).
In (b), right showed immunoblotting pattern
of ICA-positive serum (serum 1 in Table 1)
against MPA-GP on membrane, and left
showed marker proteins on membrane stained
with 0.1% amide black 10B.

30 Kd»

20 Kd»

14.4Kd»

Table 3 Absorption test of ICA with MPA-GP

dilution
1:5 1:25 1:125 1:625
serum
non-absorbed ++ + ++ +
absorbed ++ + + -

The test was perfommed by the method of indirect immuno-
fluorescence using cryostat sections of rat pancreas. The
serum used in this test was serum 1 shown in Table 1.

Fluorescent intensities of islet cells were showed as (++).
(-); (++)strong, (+)moderate, (x)weak and (-)negative fluo-
rescence, respectively.
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% 3 Tix73, 59Kd, M4 TIZ73, 64, 54,
44 Kd @ peptide bands 2F N EFNEDH L /-,
M 2 Tik band DHBEAS L b o /2. MiE1 %
acetone liver powder C, & 5 I[Z[jE 3 % islet
viable cells TR 2B 4T - A& b BM
bands I LIz 2o 72 BEAME & ORE
Tid band HFBDLNLH 572 (Fig. 4-a, b, ¢).
Table 2 ICHERD—E#R L7,

MPA-GP D4 %5 Tl B3 D bands 25D
Hi, Z @ peptide bands & 1iLiE 1 & OIS T
(359 KdIZ band #%H S/ (Fig. 5-a, b).

MPA-GP IC & 3 ICA DIRINER DFER

miF 1 #WNABRICHWT, i EmEE
TIREBDORHERBERTEE L. XRIULET
136250 ¥ THRMETH - 7047, BRINME Ti13125
& Tk, 625f8 CBMTH 72 (Table 3).

MPA-GP % i\ /= FIA ED#ER (Fig. 6)

Table 1 ® 4 [f1{% % &t IDDM BE D ICA [§
HME 6 5, ICA B 6 FIRUEE AL 6 51
Tl Lo R, BMEBI2258X10°FPC, BB
B 12185 X 10°FPC, R BEIZ105X10° FPCT
Hol. RHM TS %DERETHEELTD,
ICA R IIRBUH L VEMETH - /2.

3

x10
* *j
E 300
‘J o
:
= 2000
3
-§_ * P<0.05
% 100
=
~
“
healthy IDDM IDDM
*ICA(-) ICA (+)
No.of cases 6 6 6
Mean (FPC) 105x103 185x103 258x103
SD (FPC) 18x103 44x10 52x10

Fig. 6 Result of FIA detecting ICA-positive
or -negative sera using FIA analyser
(BioRad).

*ICA were examined by indirect immunofluo-
rescence technique on the rat pancreas sec-
tions.

1 S—

% ®

RERH O I 2ERA (IDDM) B&MiF3,
RIELREICEZDE b H A VIR B O T K
E&H & immunoprecipitation ¥ FBHT A &
#% Baekkeskov 5212 & o THRES ATV B,
FOHBEEANSTFEREICAKITHAHEL
TWAYR, 2O0MBREII2WTRERRESIAT
Wi, 5o, BB Y v MiEERAVEKED
FETIT - 7-8%'¥ ¢k, 64Kd ® band 218
WL miEid, ICSARBY, ICARKTHAS
ZEnb, Z064Kd EHI islet cell surface
ERETAIENELORY. T, BESW
LRKDEREZHEL, EHICSBNERTY,
ICSA Bt MmiE 4 764 Kd # L Twa
LhoH b, EBEb:, Baekkeskov 5%
i, SD%7v F o KEEB A, IDDM&
ZMiEE ORET64Kd DIFHIcH57Kd
peptide & immunoprecipitate L 7z & iR -~<Tw
B, AWVBREMFED ICA 2 ICSA KHT
HEBA WD, ZOHMBBHENHARET L V.

COFESDHILT, vIAFTKBEINSIKI
o peptide IR L TV 5%, 4EDEEOH
ZHHASN59Kd BHEDREIZOWVTIERA
HThh, SHORFTBELEDbILL. 20
», G0LIATKEMBECRET A HE%:
AE L2232 i 2,

BHFFET, T v b islet @ detergent lysates
EDORIETIX, 4610 ICA BHEMmiEH73, 64,
59, 54, 4 Kd DEE S EEOGFE*A TS
peptides % 52#& L 7=. bands DA F 1z —
BT MEMTRE2 7. ZThbD pep-
tides ®5 %, 55 Kd i Mil—KiCIA BEET
LHIBaEHER (cytoskeletal protein) ® 1o
T& A tubulin &, 44 kd & actin & FFE ¢
—H&L, &51273Kd % Baekkeskov 531z &
hWIZn—FEThsrS kih~, Zhb3ENE
BRERMNEQICEERLBREL TS, 28, 20
S H73Kd BRI LTI, Leiter 5197, £
REEETAHdb/db = Y AIZBWTIEEBA
FarMIc73 Kd ZEE ML, Zhixf v 2a) v
SWRRLBEL - BEATHAH I L ¥ REEH
HBRETRNTE Y, HRKBOREE oEEY
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FAELETCHB LTS, Lirl, ZoHE:
ICA 2 &7 KEMEH KL ORIGHITOWT
BRABRHTH S BRICEBEIREN,

AR & /e 5 B O peptides DD b,
64 Kd I3BIR D> =& < ICSA ICRI#E L - BH T
brEEZ LN, —F, S9Kd i, 41MMED
Ib2MFEBEBLCEDOR, MiE% ace-
tone liver powder %\ i3 5 KB 84
THRRLTHb2BREShBZEH0, HBE
REHE b T REMBEEmNE L b HRBE
DR % 5 peptide T, FREMBEAND ICA
RN LZEHTHAILEAORL. L L,
ICABBHTH Z? band RO SR VINED
b0, L ICABHETYH band DHBOHLE
FRLZ->TWw, ZThizE—I2, ICA ¥EH
HHAKTHLH-0LEILN, MElE 20T
e e PR T BvW - EEREKRBEECHL
HAMMEAEL YT, TREP LM EN,
#2 2ME, SDS #L3 % jin 2 7- peptides L X
VTORFI L TR RIBBEICENE S Z &
s LBbh. FTIZ, MWEOHRMA
BT ITRIBRE D S band 25+ iIC B X h
TZHEWIZERELILN, Z0HPS, B
Tfik A S HHEELMFELHERE L THWS L
EHICEER, HEICR—FEBU LOTEEL R
VEEDL R VEAETBWTRIBEIT) Z L aF
BB CHEMN L band 2T A 2DICLET
HHTENTBENT.

AWf% C4T - 72 SDS-PAGE, immunoblot-
ting i X PR E B O EIX, & pep-
tides D FE EMHMBES—EILBHEIRS
FlrzAL HEBIT B CHHALZFETH
5D, ERICY - TIZIEHFRMN L peptide DA
AL TR EBILETH 572, &<
HARICEHREd s iR rHv 55461
MR BB 2 & O EFFREFL band O HIIC
HLUTHREAFLELTHAIENRBESN:. %
B, tubulin DEEEMEICH L, Rousset 517 45,
J oy ML DIERL /2 tubulin #HBUTHWT
SDS-PAGE, immunoblotting i % 7V, 1
EUHE R 7% B3 & T3 B ICHL tubulin PLATE
HaEm<, THERBCBIIAFLVECHA
ELTCOEHYERLAN, EESORE (kR

ZHEK) CREEALETH tubulin L Bbh D
54Kd® band ¥R THZ LA HY, LTLD
BEELTRD L ho 1.

BT, YT7TIVEBERECOOEEDNICA
DEMFECH 2V L OHRED Mz S,
7 KEMRENEEARROFESN ICA LD
HECEEIRTWS, WorDiEHL & F
VAHET REEELHLHEEST AN LT
TRALRTEY, 20S5H MPA KR, T v
Mo RBMIBE S ERMREAEYAL, A
WHIFLE S L w®, Lt TAE O
% Cd, MPA-agarose Vi 7 A2
affinity chromatography #C, 7 v FEOT
BUEHLY SKED MPA-GP #1852 &
HCEL ZOBHBERBTCEED pep-
tides I D 7248, @9 159 Kd D peptide
L ICAXFREA L 5642, TN MPA-GP
KEoTICAFRINEN S Z EAHERENT-
L&D, FRETH{LEAHD9IKdEHE
MPA-GP 059 Kd &K (2 [F]— D peptide T
HY, Lo TICA DxtEE TH 559 Kd
ERE MPAREHLATH I LRSI,

MPA-GP % B LHR & L THT - 7z FIA
EC, ICABMBEIBRERCHLTERCE
%R L7z, L L, BEEORIC LR E
WIEERLAER b &), MPA-GP 2t
BThhrIedh b ICA LRNDERRNES
DFEFELRL T 4%, L EEFIOMmE
IZDOWTFIA #%4Tv, 1 HEERBEORES
ICA DHfkfiL DR LED TRETHZ &
%, ZOREELERICEBRCGHT A L2012
PVEThHHLEEZZ LN,

ICA D3R OPEIR O — i i 4ol R 5 &
nizds, ZOMBMEBRBEDFEME 2 BRHT
5. TOREFIRBHREAOI bar K
VT, A 209V =055 0EA4 A V53
MR E O MIEA/NEFE @ inner membrane A%
ZONTVANEHZOEH V. 44,
418l » SDS-PAGE, immunoblotting % = I
%, subcellular fraction = & % ZfEIRILHERZD
EOICRRIEEEMNBEIC L A B2 &N E
LEZHNT.
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SDA%7 v MED 7 KEMRTELEA L
MPA V7 ¥ /&6 H¥EZEE (MPA-GP) @
“HErHAREEL, ICAMMLELEESTS
peptides # SDS-PAGE, immunoblotting
X DEITL, S5 FIAEICL S ICA HIE
EDRBE KA.

TORE Ty MNEITKBEBEAICLBITS
ICA OxEHED 1 D59 Kd D FREET
% peptide THAZ Ldbhof. £/, D
peptide it MPA L 2 F A MsETHE &
biZ, ICAHRICOERMUIFEL . S5,
MPA-GP # @#H{bHiE & L7z ICA @ FIA &

X

B O =

KL ABRAEEFRBTREI DI
7=.
E| =3

BMERZAICHD, WEE, BRBAEVLL
WAL KEEERE—-HAHEZRZEREFREE
ZOUIHBBEREL FWn i FulBILKER
REBLY I -FIRIURKESHFICE#HL-LE
F. 7, RGEEEHKEEZWFuiFEEr 5 —
SERBEFICLLVBEELRLET.

FRILOERIIE270) B X 05290 B A RKF
FoBAIIBVWTREL.
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Immunochemical Studies of Islet Cell Cytoplasmic Antibodies (ICA)

and Characteristics of Their Target Antigens

Kenji TAKAHASHI
The First Department of Internal Medicine, Okayama University
Medical School, Okayama 700, Japan

(Director: Prof. H. Nagashima)

In the present study, the antigen proteins of Sprague-Dawley rat pancreas islets
recognized by islet cell cytoplasmic antibodies (ICA) cross-reactive with rat islets were
characterized. A detergent lysate of rat islets (islet lysate) and Maclura pomifera
agglutinin-binding glycoprotein (MPA-GP) of rat pancreas were used as antigen
sources. Reactivities of these two crude antigen proteins against 4 ICA-positive sera
from patients with Type 1 (insulin-dependent) diabetes mellitus (IDDM) were examined
by SDS-polyacrylamide gel electrophoresis followed by immunoblotting, and by
fluoroimmunoassay (FIA).

Two of the 4 ICA-positive sera specifically bound a peptide of 59kdalton (Kd) from
islet lysates. This peptide was detected even after absorption of sera with rat acetone
liver powder or viable rat islet cells. One serum sample was examined for rectivities to
MPA-GP, and the serum bound a peptide of 59Kd from MPA-GP. In an absorption test
of the serum with MPA-GP, decreased specific fluorescence of rat pancreas islets was
shown by an indirect immunofluorescent technique. The binding activity of MPA-GP
to ICA-positive sera measured by the FIA method was higher in the ICA-positive sera
than in the ICA-negative sera.

It was concluded that a peptide of 59Kd is one of the target antigen proteins of
ICA, and that the peptide has binding activity with MPA. It was suggested that ICA
can be measured by the FIA method using MPA-GP. It was also suggested that ICA in
sera from Type 1 diabetic patients is heterogenous and that the target antigen is
polyvalent.



