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BEENERNT —27 Y ay TICBWTHERE SR
720 ZORKR, RIAEBRIERE, BREELIELTY
HZEPHLNELD, PTHOECHED cDNA & in
vitro transcription / translation ¥ %= #| H L 7> Radi-
oligand binding assay (RBA) HEAMEEIOBRET
HBH720, GAD fifkE X UFICA 512/1A2 ikl & ©
FiE o TwWah, T/ GAD FARHMER T, 1
BEREERZ O GAD DT & A &35 GAD O 454
EBrABT A0 Ecoli HRDY) a2y ¥F 2V VEAR
PEICHWA LELIEREMET 552 083610 T
W55, ICA512/1A2 HURIZ DV TR HEN & .
SEbhbiid, Ecli IZTHEE LAY I EF Vb
EORER LR ICASI2/IA AR EE D 1 &
BRIFICBIAEBREBIUBEEL2ERER IR
T\ 5% RBA & WBHET L 7.
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Table 1 Prevalence of ICA512/1A-2 autoantibodies in diabetic patients and healthy subjects

ICA512/1A-2 autoantibodies

Subjects n o R(IO/AO) HR(BO}:)
Type I diabetes 72 31 (43.1%)" 35 (48.6%)*
< 1year 28 16 (57.1%)™ 17 (60.7%)*
2-5 years 17 7 (41.2%) 10 (58.8%)
= Gyears 27 8 (29.6%) 8 (29.6%)
Type 2 diabetes 127 5 (3.9%) 3 (2.4%)
Insulin-treated 12 0 (0%) 2 (16.7%)™*
Diet/OHA-treated 115 5 (4.3%) 1 (0.9%)
Healthy subjects 71 0 (0%) 0 (0%)

*p<0.0001 vs. type 2 diabetes and healthy subjects ; **p<<0.05 vs.26 years

**p<<0.05 vs. diet/OHA-treated.

xR EFiE
1. &

I, 1RERRBEE 28 M:F=25:47, F
BWRIERR 21.3217.0 %, PHRRIIE 4.0+3.6 ),
2 BIBERIAERE 1276 (M:F=67:60, FHRIEEHR
529+11.3 %, FHREHYIM 8566 %), E AT
Bl M:F=37:34, FIER30.2+£6.7%) Td 5.
2EERBEZAD I B 1281134 v 2 ViE#EHE, 115
BlIEE - ROMERTAERE TH L. BRKOD
Br & 4EIE 1999 4F H A RRF RO 5 L SR ARED
WL T T 7.

2. Ecoli@EVasEF > FEBEAVETE

RIA j%IC & 3 ICA 512/1A-2 HifADBRITE

E.coli /= CHeRi L7 a2 v ¥~ b ICA512/1A2 %
BELLTHVWTWS IR I v 740 A2 HAEHE
v MEMEAL, UTO XS ICHE L. pGEX2T
vector (Pharmacia) Z#ARAA7ZIA2 cDNA (7 3
J B 604979) % BT E.coli \2TIA2 @ GST (Glu-
tathione S Transferase) DB HFEH ZEHK L,
Glutathione Sepharose # 5 A 12 CTH5 5%, thrombin
WWTCGSTZW LAYy Y+ v AR
chloramine THICTPIERL-db0EHE L LTH
V72 50 pl T AR TA-2 (30,000~40,000 cpm)
L7 v/ BEHER G0mM Trs, pH8.0, 150 mM
NaCl, 0.1% BSA, 1% Tween20) & M iE20W % ¥
7 FF2—-TITRML, 4C T-HEER, EM
protein AV % 50 FoMA. ELIHHALLT
vy A BEBRE 1ml $OoMZ, 4C 12T 1RHRG
SR/ TokAFa—T% 4T, 1500xg T30 5
DLk, LEERSIBREL y Y ¥ 7 —ITTHEHE
HEMELL. &7 v£4120,.075, 2, 10BLU50
U/ml OE#EMEL 2BEORBET Y Po—- Vg%
R L, EEmE X ) E 57 total count (cpm) 12
T HEEE B/T%) & IA2HMHM (U/ml) 55

PR L 72 BE R R & 1 SRR O TA2 Bufifli 2 & 1
L7z, BEE 11461 X 0 s hzHf Moy +3SD
TH504U/ml PLEZBHEE L7-2,

3. Radioligand binding assay i%:iZ& % ICA512/

IA-2 HiiFDBIE

PCREIZTHIE L 72 ICAS12/IA2 (7 3 / B 601-
979) @ c¢DNA % pGEM-T vector (Promega, Madison,
WI) SR AAHA, in vitro transcription/translation i3
12T ICA 512/1A-2 & H % ®*S-methionine THEE# L 72,
TBST (20 mM Tris, pH 7.4, 150 mM NaCl, 0.1% BSA,
0.15% Tween-20) 50 pl I THAMR L 72%S 234 ICA 512/
IA-2 (20,000 cpm) &I 2pl % 4C I CT—MBIG S
@, £ UREEAS%E MultiScreen filtration plate
(Millipore, Bedford, MA) {23\ T Protein A-sepharose
T2 ¥, TBSTIZC¥EHE, B RX7L—MNEHB -
Ao v % — (MLC2001L, ALOKA CO., LTD., Tokyo,
Japan) {2 THRGHEMEZ HE L 727, ZHERIC ICA512
JIA2 kOB v o — v L B v o —
VLR R L, FEME Gnde) 2BTOLHCE
HL7. Index= GREMMAED cpm-aetbka v ro—
Depm)/ (B IO =D cpmBEtEay Pu—
@ cpm). BEAN 204 FIIZB1T 5 index D 99 78—
¥ AV 0.018 % Cutoff fEE L72. RUEEDES
6] IA-2 $14E Proficiency Program {2817 5 EESB X O
FEME, wWhd 100% THo .

4. TRETER

HEEORE 1 RIERFER BT 525G EE
DWEE, FEEZREZ BT LTAEREEOEEL
EFRLZ., T—FIEFEH=SD TRL, SHBOLE
1% non-parametric Mann-Whitney U test G, kDB
R B CEME L7z, F 22 Puikffi o AHBIRILR
WEBEIFE AT L D RET U7z, Standard deviation
score (SDS) 2K 4 @ 1 EIFERBEZMFICOWT
ROLHICHEL, RIABEBIURBAEORE %
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Table 2 Prevalence of ICA512/IA-2 autoantibodies in patients with type 1 diabetes
based on autoantibody levels measured by radioligand binding assay

ICA5 12/1A-2 autoantibody IA-2 autoantibod RIA
index by RBA Positive Negative Positivity
Positive
12> =204 100%
04> =201 1 87.5%
01> =0.018 58.3%
Negative
0.018> 35 5.4%
The cutoff index for RBA is 0.018. '
Wilcoxon signed-rank test iZ & ) 7o 7z. SDS= (B 40
DPRATAEFE N OF AR /RE N2 B 1T 5Pk 2 . . * .
MOEHERE. SDSIZELB 54 TOREEICLY 3 30
WE S WA CORMBME, TREROWER 2 .
BE OFHERIC X ) KD SN ETIEA S, cutoff HES *
DRGEH L 2R A DU 5> DR & L TR g . . .
BILLORTZEDTERLMET, BRBHUEEICLY T . . .
B S RO R A LRIECHET 5 DIAMT S
BBV, p<0.05 ZBEEHELS ol 000
[} 0.2 0.4 0.6 0.8 1 1.2

w R

Ecoi ¥V a2 ¥F v FICASI2/IA2 # F Wiz
RIA #:12 X % ICA 512/1A-2 itk DB HEsRiE, 1 BIFER
3% 72 B 3161 (R 43.1%), 2 BUHE R 9 © 127 B
56l 39%) THY, BEANTLHIZBWTIERE
Ehiedol (BRM100%) (Table1). FIE 14 LA
To1EERKBEZICBITLEMEERIZS7.1% (284
168D <, BRHEE & LIRS L, BEGED
LoJEGITIZ29.6% QC7HIFSH) LERICEAL
72 (p<0.05). —7J7 RBAETIE 1 BIBERAF O 72 Hirp
3561 (RKEE 48.6%), 2 BUMEIRIFE D 127 Fid 361 (24
%) 12 ICAB512/IA2 Btk % 32, fH AN 7T1HITIET
RTEETH -7z (FFEM 100%) (Table 1).

1 BUBE PRI BT % W2 3 O — 3= i Table 2 12
R L DI288.9% (64/72) T, Hufkiiiid r=0.744, p
<0.0001 t FEELEOHBEBHKEERD A (Fig).
RBAZE D ABHE DO MBI 6 FlICASNIA, b
DOFHRAG (index) & 0.020~0.137 (F3 0.052 = 0.044)
& B EEPARMTH o 72 (Table2). RIAETOWR
M % RBAEOFARMB ISR T % &, index=04
O BT EE T2 100% (15 F4 15 #0), 0.4>index
=0.1 O PLARAERE T 87.5% (8 B 7 #1), 0.1>index
=0.018 DIEILIAMEE T 58.3% (126t 7 #l) & 1%L
HEAF B TA—FE PRSP o, LA L, RBA
T (Index<0.018) L Hl@ &/ 37 Fldh 2 5 (5.4
%) 12 3B\ T RIA ¥ T ICA 512/1A-2 Hi 4k A% Cut-off
ETH504U/ml #BZ T\:72 (Table2).

ICA612/1A-2 autoantibody RBA (index)

Fig.1 Correlation of ICAS512/IA2 autoantibody levels
among patients with type 1 diabetes measured by
RIA and RBA. ICA512/IA—2 autoantibody levels
are significantly correlated (r=0.744, p<0.0001).

400

300
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100

ICA512/IA-2RBA 1A-2RIA

Fig.2 Comparison of standard deviation score between
two assays in ICA512/IA-2 autoantibody-positive
patients with type 1 diabetes.

Bz o 72 EHR T D ICA512/1A-2 Hifkfli 2 [ LU A
=V TEMET 5720, &40 1 BERREBRZIMEC
DWT, Cutoff O ¥5E I L 72 % AL o
Yg1E A 5 @ deviation % 7R3 Standard deviation score
(SDS) ZMMEEICBWTEFLEFREEL, HEE
DENIZ L BPEM % lE L7z (Fig.2). ICA512/IA-
2PURB MBI BT 5 FH SDS id RIA ¥ T 1045+
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116.2 (4.1~366.3), RBA T 99.9+98.6 (3.5~279.8)
Thy, MHEERICAREZRDE o7 (p=
0.36). L L, RIAB:IZ BT 5 ICA512/1A-2 Hifk i
<10 U/mi (SDS<100) O~ EHFAEMEIZB VT
W RBAE:D SDS A RIAED SDS & ) b A EICHE
#R L7z (p=0.015).

Z B

ICA512/1A2 1%, S KEBMKEDOAL 2 V75
R L 979 BT I S S 72 B EE BT
Oy r7+ A7 7y —¥EHUEBT, ICA512/IA2 Bt
HITFRIE R 1 B RIE O 60-70% IS h 3™,
bhbhiz I nF CIZICASI2/IA2 FifkpFE ¥ b
— 7%, 73 /B 601-979 F D cytoplasmic domain 2
FHETHIERMPALTBHY, RPFFEISHERL2Hr
#HICA512/IA2 Piik RIA B X P RBA BEICIZZ DOFF
f20 fragment ICA512/1A-2 & L 72, 1 BUMEIRAG
DEERZRBEBEHCHMA L LTH LI TWw5S GAD Hifk
D4, PLE & LT E.coli 12 THERK L 72 recombinant
GAD Z iV L HIEKEIE LIETT 5 L%k
HEENTWE®, ZOHEE LT, Ecoli H¥ED GAD
Tid 1 BERFEE O GAD ik RB T 5 b —
TOVEEENEAL T DD TH S LIERNINT
W3, 4 @ ICA512/1A2 Hi 4k RIA ¥ 2 1 E.coli H
KD recombinant ZHZ AWV TW A, FOREB X
UHEMIIRBAEICELE S WI & X D, ICABI2/IA
2HAARZBICBNWTIE Ecoli HEROBHDME L LT
FRAWMRTHLZLEPHLP Lo Ecoli HED
recombinant EHZ HHTX 5 Z L i, EBMKER
baculovirus 22 FIH L THERERZ HET 5 0ICHEK
L, SEETHEEERTE, FLESGPOLMTH
B, BHLIZEB—EIIREOHEZRAET LI LN
TEXBLVHFIEPD 5.

In vitro transcription / translation #% Hw/- ICA
512/IA2 Fifk Dl EHE (RBAE) 1, BIEVHEMET
HERELLUOBEREEIICIBN TS -DFREL R
VTIREHAENRTYS, L L, ®SR°H 2 E#RIUE
ELTHWAZORER, *IESRELZHV 556
ERL DN LAERSP IR OEREHT S
DOFERMRFTVLET, —RERIISHT 520
DL v ¥ —TOHRIRETHS. £ THHEF
v MES N7 R TA2 HLE 32— R ERIR T
RAENBIZH2Y, bhbhiIZoKRES X RS
ERFFBAINTVE RBAELERFT LA 20
MR, BEANCBIARERIEN -RECTHL L
VBHLME o7, LaL, 1EERBICECHE
PR A F BB (r=0.744, p<0.0001) %
BH5HHDD, RBAETEAMKMIZD 24 bH 57 RIA

ECIHERAMTH 2 MFEF A SNz, 72, RBA
ECTHELHESINZMBFEBON 65D 1FRIABET
WEETH 72, &5, SDSERWEZRFE» S|
~EHURMEE (2 BT RBA #:0 SDS %A E12 RIA i
X0 dEEERL. SDSIFHIE L 22 MAE 0 kM
PREEAOTARMA S EOREHITHENL TV S ER
T, ™ SDS Z AT HlERIT L noise-signal ATK
ELEBRAERTHHILEERT S, ThITO
ICA512/1A2 Pk ¥ b — TR O E, S, F—im
FEIZB W linear epitope % 224 A PiA & conforma-
tional epitope % kT S HEMRE L TV 5 Z LA
LRTw5A?, Z O conformational epitope % FEa%§
HYLARD E.coli IR D ICASI2/IA2 Z#fEHL T 5
RIAZICBY 5 ERAMICES LT b MEEEED
5. T, HEORBERL®I TOERMNELED
BRLTWwAEZ DA EING. | RIERKOZH -
SBETANCEA ¥ A v HEPuE, GAD Fit4k, ICA512
[IA2 itk PEBOBEBCIE L MAaS b e T
MTHIEFEFCERTHLI LSO TY
59 L7zdo T, HHICASI2/IA2 Hi{E RIA B: T
BHETH 55 1 BIERF A Beb N B EMICB VT
TABRBERR P B2 2 IS 558, L) EREOR
FEBGZIERBAE) X VRT3, hoEEED
Pk MAEHLE TRHET 5 %2 EOLERSH S L E
Abhb.

E
SEOREFHICH72 0, ICAS12/IA2HERIAF v + %
RYPLTWAZVATRIy 7 3—RL—¥ 3 VIZREH
LE9.

X B

1) Kawasaki E, Gill RG, Eisenbarth GS (1999) Type 1
Diabetes Mellitus. In:Molecular mechanisms of
endocrine and organ specific autoimmunity. Eisenbarth
GS (ed) RG Landes Company, Texas, p 149-182

2) Lernmark A, Molenaar JL, vanBeers WAM, Yamaguchi
Y, Nagataki S, Ludvigsson J, Maclaren NK (1991) The
fourth international serum exchange workshop to
standardize cytoplasmic islet cell antibodies. Diabetolo-
gia 34 : 534-535

3) Atkinson MA, Maclaren NK (1993) Islet cell autoanti-
gens in insulin-dependent diabetes. J Clin Invest 92:
1608-1616

4) Schmidli RS, Colman PG, Bonifacio E  (1995) Disease
sensitivity and specificity of 52 assays for glutamic acid
decarboxylase antibodies. The second international
GADADb workshop. Diabetes 44 : 636-640

5) Mauch 1, Abney CC, Berg H, Scherbaum WA,
Liedvogel B, Northemann W (1993) Characterization

— 1054 —



ICA 512/1A-2 FifhHH RIA DR

of a linear epitope within the human pancreatic 64-kDa
glutamic acid decarboxylase and its autoimmune
recognition by sera from insulin-dependent diabetes
mellitus patients. Eur J Biochem 212 : 597-603

6) Tuomi T, Rowley MJ, Knowles W], Chen QY, McAnally

T, Zimmet PZ, Mackay IR (1994) Autoantigenic prop-
erties of native and denatured glutamic acid decarboxy-
lase : evidence for a conformational epitope. Clin Immu-
nol Immunopathol 71 : 53-59

7 B M WINE—, EBE R SERE ARRE,

ANHEIE, BERERE, k2K B, BE OB, F
BTET, B &=, HPLFE M # (1999
BERFOSHEEDWER T 2REBEME. R
5 42 : 385404

8) MEER, WBRT, W LEE, IGE", FET,

IR RB, ASEEF, FUILKER (1999) 1 BUBERMIC
BT 5 IA2 PiAORIE B X O GAD Hifk & DHAEHE
W—SRRICBITERH—. 797 71 X 16: 567572

9) Sera Y, Kawasaki E, Abiru N, Ozaki M, Abe T, Takino

H, Kondo H, Yamasaki H, Yamaguchi Y, Akazawa S,
Nagataki S, Uchigata Y, Matsuura N, Eguchi K (1999)

— 1055 —

Autoantibodies to multiple islet autoantigens in patients
with abrupt onset type 1 diabetes and diabetes
diagnosed with urinary glucose screening. J Autoim-
mun 13 : 257-265

10) Palmer J, Wilkin TJ, Kurtz AB, Bonifacio E (1990) The

third international workshop on the standardization of
insulin autoantibody measurement. Diabetologia 33:
60-61

10) JEE, REBBE—, JLOBKEE (1999) ICA512/1A2

HifE o radioligand binding assay #%. Diabetes Journal
27:79-82

12) Kawasaki E, Yu L, Gianani R, Verge CF, Babu S,

Bonifacio E, Eisenbarth GS (1997) Evaluation of islet
cell antigen (ICA) 512/IA-2 autoantibody radioassays
using overlapping ICA 512/IA-2 constructs. J Clin
Endocrinol Metab 82 : 375-380 -

13) Verge CF, Gianani R, Kawasaki E, Yu L, Pietroapolo M,

Jackson RA, Chase HP, Eisenbarth GS (1996) Predic-
tion of type I diabetes in first-degree relatives using a
combination of insulin, GAD, and ICA 512 bdc/IA-2
autoantibodies. Diabetes 45 : 926-933



WRFE 43% 125 (2000)

Abstract

Clinical Evaluation of New Radioimmunoassay for ICA 512/TIA-2 Autoantibodies
— Comparative Analysis with Radioligand Binding Assay —

Eiji Kawasaki, Yasunori Sera, Naruhiro Fujita, Takahiro Abe, Mikako Yamauchi, Masako Ozaki,
Haruko Miyazoe, Kenichi Yamakawa, Shigeo Uotani, Hirofumi Takino, Hironori Yamasaki,
Yoshihiko Yamaguchi and Katsumi Eguchi ’

The First Department of Internal Medicine, Nagasaki University School of Medicine, Nagasaki, Japan

To determine the assay accuracy of a newly developed radioimmunoassay (RIA) kit for ICA 512/1A-2
autoantibodies, we analyzed kit disease sensitivity and specificity compared to highly sensitive radioligand
binding assay (RBA) using sera from 72 patients with type 1 diabetes, 127 patients with type 2 diabetes, and 71
healthy subjects. The prevalence of ICA 512/IA-2 autoantibodies by RIA and RBA were 43.1% and 48.6% in
type 1 diabetics, and 3.9% and 2.4% in type 2 diabetics. No healthy subjects were positive in either assay
(specificity 100%) . Although ICA 512/1A-2 autoantibody levels correlated significantly between RIA and RBA,
some sera showed negative results in RIA but positive in RBA in a low titer range. With analysis using the
standard deviation score (SDS) in each serum from patients with type 1 diabetes, we observed some sera with
high SDS by RBA but low SDS by RIA even though all were positive. The newly developed RIA has high
specificity but lower disease sensitivity than RBA. Re-evaluation of the sera using the assay with higher
sensitivity or combined analysis with other islet-autoantibodies required in type 1 diabetic patients negative for

ICA 512/1A-2 autoantibodies measured by this RIA.

J. Japan Diab. Soc. 43 (12) : 1051~1056, 2000
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