&

A > ) ARFEEIRIFIC BT 5 64 KD itk &
glutamic acid decarboxylase DBEJHEIZ D\ T

Jiley 22 EEER R&T mE N XEFfzoat
HEE MY AL RHET AR —FM REE—RRM
mE EEY O HE  EY Lo g#2¢Y Mg B
R HE

B . 64KD HifEBiE 1 R Y CARFRBERS (IDDM) B3 106 (B 46, LE6H) wisw
T, 64KD Hifk L #ONBIME EEbh T3 GABA &5kEE$k glutamic acid decarboxylase
(GAD) r @Kt % *S-methionine £g% rat islet % FAvs 7 S PbREEE 12 817 3 TRINGRERIC & -
THRE L7, GAD i, 220 isoform (GADgs, GADs;) %4 % rat brain GAD & recombinant
rat GADg, 2Rz, 1084 78 (70.0%) 28> T 64kDa M3 KX recombinant rat GADs;,
TR E L, ratbrain GAD TReRBIRE e, £, 1H(10.0%) 2B v> T recombinant
rat GADe; TOAETORINEERD, 2461 (20.0%) Tl recombinant rat GADs;, rat brain GAD
DVBFhBVLTHRNE o7, IDDM BEMAPIFEY 5 64KD fifkix, & & A & OEH)
IBWT GADgs 2503T 2 2 LARBINEY, GAD 2FTH L WERATED SR, D2 i}

64KD FLEBN T —TH B I L 2RL T3S,
Key words :
(IDDM)

]

4 v A ARFERERR (IDDM) 1k, B2 %
BRESEHEOBRENBIEDEERE
TEeEZ6h T3, IDDM g&ildicix, i
s KEHUE (ICA) 4 v AV vHEBH#A (IAA)
7 ¥ DS KEBEERSC T 5 5O RE
gk i ans I REDDTE 64,000 DE
Hixtd 2 Bobifk (64 KDHifk) b 2n0v e
Td b, IDDM OFERIAICIE 70~80% iIcfRE &
nab® SEEE, 20 BoHEOMICTE NG &

oif

@ 64KD #ifk @ glutamic acid decarboxylase ® 4 v R Y AKGEEEEER

(BEFRAS 36(7) : 507~513, 1993)
Uo7REAMEICEREYT > GABA &HiEER
glutamic acid decarboxylase (GAD) T 3 L ¥R
g3, &5 GAD 213 GADgs, GADg; &>
5 200 isoform MEET S o T
249 SEIFEL1x, IDDM BEimEso 64 KD #
kD GAD 1iz3t3 % Rt % rat brain GAD &
recombinant rat GADs, % W THETL 72,

* RIERFEFHE—NE (T 852 RFTREAITHTE1S)
¥ ZZEMRAS AR ETIERN (T 300-03 RREFBEME PRI TEHIZE1S)

ZMH:FPER4EI2HA 4 H
BERH P 5E 3 A29H
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Table1l Clinical characteristics on IDDM subjects

A ' C-peptide*
No. (yrgse) ex Dlz;?g)on (ggl/)ml) HLA-DR (JDll?Ctﬁqits) % Gf(ﬁﬁol)
1 43 M 10 <0.1 . DRY 160 71
2 29 M 0.2 0.5 DRw6, DRw8 320 100
3 51 F 7 0.6 DR1 160 38
4 47 F 4 1.2 DRw8, DR9 160 54
5 28 F 19 <0.1 DR4 <25 80
6 31 M 12 0.3 DR9 160 84
7 38 M 1 0.9 DR9Y 80 83
8 54 F 13 <0.1 DRw8 1280 120
9 68 F 15 <0.1 DR3, DR4 20 32
10 49 F 19 <0.1 DR6, DRY <2.5 130

* Serum C-peptide level at 3 min after injection of glucagon, ICA : islet cell antibodies, 64KA : 64K anti-
bodies.

Afl Il site
Fi [ I ;<)
r | RS
Afl Il site
ATG TAA
Al rat brain GAD&7 cDNA, 1782bp | RS
Fig.1 Cloning strategy for obtaining rat brain GAD,, cDNA
PUE R aWsbs A—F —iZCERILL, 64 KD B0 R

1. X

SR, 1982 F£» 5 1990 £ TR RIGAKFESE
—ANEl %2 U7 IDDM BEEn > 5, 3S-meth-
ionine #&3% rat islet %Hﬂb:f:ﬁjﬁ“%[ﬁ&&: £
T 64 KD A L ER S T 2 104 (Bik
46, 6% T, IDDM O FHEEERHIZ 9
~53 (32.9+12.8) (Mean+SD) &%, FERHEAIRI
1% 0.2~19(10.1=6. TV ETH o7z, WHR 10 FlD
FRIRE4FE % Tablel io;Rd. IDDM O ZHrid 3
EREOY ST Y F—YADEE, AV AY VSE
B, RRAFC7F VE, 24 BRPCRTF
NEEMEE, A0 TV AT 1M CRT S
FORIGESE L TITR 5Tz,

2. 64 KD Hi{FRIEE

Zw FEEES KE% **S-methionine = T1Zgk
L, Triton X-114 iz CajE{k L 7-% IDDM g
¢ protein A-Sepharose » A\ 7= RSB ILEEIC
XoTHEL.. 64KDFfRDLVRVEF VY b

FH3 IDDM BEMmED 64kDa Dy Ricxtd
ZNR—Er P ELTEDbLEY,
3. recombinant rat GADq,
brain GAD {E&!
recombinant rat GAD.; 1%, ##zE PCR &%
FV>C rat GADy, o cDNA % F81 U KIS BT
RICEDIEEILT. T4bb, Julien” 512k > T
St 8 iz rat brain GAD,, OIEEEIF] X b $fE
@ oligonucleotide primer % {E&{1 , rat brain
»SHH L7 total RNA ¥ M-MLV reverse
transcriptase (GIBCO BRL, Life Technologies,
Inc) ZAWTHEEE PCR #icT2o0 frag
ment FIR3 B X f F3R5 28IEL7-. #L T,
HiREEE AfLIIER A T 2 D@ fragment #% liga-
tion L, 5Z&$HE®D rat GADs; cDNA %E7-
(Fig.1). B o 47z cDNA i3, HEH~ ¥ —
pUEX-2 ~#HAA A, KREHE JM109 ~ transfor-
z B

LU rat

mation £, recombinant rat GADs,
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IDDM iz 813 % 64KD itk GAD i

anti-GADe¢7

GAD-6

GADs1  _
fusion protein

GAD¢7 —

— 30

Fig.2 Western blotting of recombinant rat GAD,, and rat brain GAD
brain GAD : rat brain GAD
r. GADq, : recombinant rat GADs,
anti-GADg; : anti-cat GADs, antiserum
GAD-6 : GAD-6 monoclonal antibody

~galactosidase ODRIEEH & L TEBL 7. rat
brain GAD %, #{4E&LD rat brain GAD %3
EHE UTEsla iz GAD-1 £ 7 o—F gk
(American Type Culture Collection) ¢ im-
munoaffinity column % fv>7z, Gottlieb 505
EZ¥E L T, rat brain ¢ homogenate X h g
HML7bDRFEHL. Zhsd 280 GAD i,
recombinant cat brain GAD %»HiE & U T{E%L
iz, GADe; 2RRINTFEBT 591 GADs; H
imiE (Chemicon International Inc.) 3 & Uf rat
brain GAD 2#iF & LU CfE8an’z, GADs %
BRI T 2 GAD-6 £ 7 u—J Lk
(University of Iowa) % A>T Western blotting
BRI, ZO0REEEZRL .

4, recombinant rat GADs,, rat brain GAD

12 & 2 RINEER

i GADe; ¥im#E 10 4/ & recombinant rat
GADs; 1 g, 10 ug 721 rat brain GAD 0.1 xg,
1ug, ¥ X U 64 KD Hif&k5ME IDDM 3% 10 p/ &

recombinant rat GAD,; b ug % 7-it rat brain
GAD 1 ug 25812 T 1 KR preincubation L,
% D1 *®S-methionine THZH# L 7> rat islet O HJ
BIEH 100 ]l & 4°ClET—HRIGS T2, 20D
%, £ U-fusEeE%E 100! ¢ protein A-
Sepharose & C ¥ & ¥, sodium dodecyl sulfate
polyacrylamide gel -electrophoresis (SDS
-PAGE) %17\», fluorography i & - ¢ 64 kDa
DNy ROBEERRK LI, S5, NV FOH
ERTVY M A—Y - TEEL, 64KD Fifk
HEECAWEBEI Y o —victd 5 o0—+&
vhrELTERDbLT.

5, recombinant rat GAD,, & LU rat

brain GAD ¢ Western blotting

recombinant rat GADs; 3 g, rat brain GAD
250 ng % Laemmli buffer® (62.5 mM Tris-HCI,
pH 6.8, 2% SDS, 109 glycerol, 5% 2-mer-
captoethanol, 0.0019% bromophenol blue) = {5#%
L 8% SDS-PAGE #, —tuo¥iro— A 4
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GADe¢71—

recombinant

rat GADs7 lpg  10ug

Mrx10°

GADé67 —

rat brain GAD -

Mrx10°

—69

Olpg 1lpg

Fig. 3 Immunoadsorption test for anti-cat GADg; antiserum using recombinant rat

GADg,; (A) and rat brain GAD (B)

FERE electro-blotting #{T->7:. = hukro—
AL, 0.1% Tween20 245 YA F LI N
BRI & - T 4°CT—H blocking L, #i GAD;,
FmE (1 :1000) B L GAD-6 (1:1000) %
—wyigk, fiv o IgG (Fab’), (1:1000), i
v A IgG Hifk (1 11000) %% hZhn IRk
LULTECL vxzRy v Tavi 4 VI Y AT A
(Amersham) 12 Xk > THHE L.

6. ICA BHE:x

b (MR OR) SREBREEIA L~V *
VY —CIER T T T A v AR BRIUEEY
WTHEE L, Hifffizx JDF units & L TED
U7z,

#w R

1, recombinant rat GADs;; LU rat
brain GAD % fu /- Western blotting
(Fig. 2)

Fig.2 =% & 5 i recombinant rat GADg,
X, #i GADe; HLMFETD A L-galactosidase &
DEIBAEHTH L HFER I8 H D/ F 2R
XhizH, rat brain GAD 331 GADe, HilIBIC
THFER 60,000 D> F i3, 27 GAD-6 €/
7 a—F VM THFERH 60,000 & 65,000 D
N R R, rat brain GAD i1t GADgs,
GADs; @ 2 D] isoform #E s I & 53R
Iz,

2. recombinant rat GADs;; B LU rat
brain GAD |- & 23] GADs; IMBOR
Bk (Fig. 3)

Fig.3-A, B &/"§ X 51 recombinant rat
GADg;, rat brain GAD OwWwFnicBWwTdH 64
kDa oY FRZEFNEFROEADOBEKRFEHIC
RN & iz,

3. recombinant rat GADs;; LU rat

brain GAD (- & % IDDM EEMmEFHhn
64 KD Hi{AnRiUEER (Fig. 4)

Table 2 1Z5RT X 9z, X5 10 fld 7 Fliz s
TlE **S-methionine &34 rat islet DB EH
EkoTtHEEINS 64kDa Y v FiE recom-
binant rat GADs; TRIEMNE 13, rat brain
GAD ik k> CEERENE N, L L, 14T
1 recombinant rat GADs, THET ORI Z TR0,

2z B> Tld recombinant rat GAD,,, rat
brain GAD 0w FhicyRIEhihoTz. &
B, recombinant rat GADs;, THETRINE iz 1
BBV TIEE SITKRED GADe; I TRINL 72
PRNOBRERES Khol. £, <RI
NaholIBRBNWT, E5RKEDOHIRIET
BN L7228, 2 TH 64kDa /s> P2k
INand o7z, Fig. 4 @z oREF L L TES
1, BIWER20FRERL TS, lane2 B
X U85 i3 recombinant rat GADg; = CTHRINL T
W3H, 64kDa 0Ny FRBRINE W Twiswn, L
»L, lane3 BIU6WRT XS rat brain
GAD Tix 64kDa Oy FIIFBERENESNT
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IDDM iz 81 % 64KD ke GAD pphE

patient 1 patient 2

I LA ]
1 2 3 4 5 6

Mrx10°

64K— 1 —6

recombinant
rat GADe¢7 - + - = + -

rat brain GAD — — + — — +
Fig.4 Immunoadsorption test for 64K antibody-postive IDDM sera
using recombinant rat GADg; and rat brain GAD
lanes 1,4 ; ; not adsorbed, lanes 2,5 ; preadsorbed with 5 ug of
recombinant rat GADs,, lanes 3,6 : preadsorbed with 1 ug of rat
brain GAD, lanes 1~3; patient 1, lanes 4~6 ; patient 2. 64K
antibodies in both serum were immunoadsorbed only by rat brain

GAD.
Table 2 Results of immunoadsorption test using % %

gagl))mbmant rat GAD,; and rat brain 64 KD #ifkix IDDM OFIERT & DMt S,
64KA level after immunoadsorption ICA rrbic IDDM OFHIv—n—L LTEE
No. (%Gilffrﬁ;ol) (% control) ZECEHETH S, TE, ZOHSHEOXIGH
r. GAD, b. GAD B GAD Thz LEsn®, %7z GAD ik
1 7 7 0 GADgs, GADgr L WO B o> BEFCaI—F S
2w 100 0 N7z 2 D0 isoform BNEET 3 Z L HF SN T
j 22 zj g w3 % 2 T4 E A, recombinant rat
5 80 80 80 brain GADs,;, # X U rat brain X Y immunoaf-

6 84 84 0 finity column i & D &L 72 GAD 2HW»T,
e 0 o0 " IDDM fiisicho> 64 KD HrikOHSHUR I
9 32 32 0 W, 3*S-methionine &% rat islet ZHw7-%
D10 % 150 PR 361 B BB X > TREF L2, 2R

64KA : 64K antibodies, r. GADs, : recombinant rat zZho GAD i GADs; ® &4 55347 23 GADs,
??elx)/:fsbéfiilg ;;?itbzzl:sl l?(i’x(g‘.e immunoadsorption. ﬁ[ﬂl?%, B LUV GADes 05 2T 5 GAD-6
J 7a—Fabifkic £ Western blotting %

T 748, recombinant rat GADg, i3 GADs,

w3, 64kDa /N> ROBRINOEE : 64 KD i D H %, ratbrain GAD ix GADss, GADs; OFH
#Eoigs, ICA Hifkfli, HLA-DR ¥ 4 7L 3% EEATHS Z EHHERSINI. k72, ThZh
BfRTho7z, @ GAD 1351 GAD, Hilfl¥E % 3 EKF M TRIX
L7z, %8, Fig.2 @ rat brain GAD B\ T,
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#i GADg, il iE, GAD-6 OB CoHoFEWN
60,000 DN R EN TS, i Z
Wi LT v rat brain GAD &g,
Bie & HIicMs 32 &0 GADes, GADg; 28
degradation 2 &/ L7 DEEZONS,
hes® GAD w7 10 #loo IDDM B i
BEho 64 KD ik 2RI L - £ 23, 64kDa 0
ISV R 7HIC BT rat brain GAD TO &,
1% recombinant GADg, TOABINZ N,
Mo 2HTIEESE SO GAD 2B »WThH 4 RIN
SNk hot:, 2O ki3, IDDM BEo0 64 KD
FEOMEIRIZIZ L A EDORERT GADs TH
32y Rl TEY, Kaufman' & e - —
35, LarL, 64 KD HFEONICHER A GADgs
ThdHIERIPT L0, b MNETKEH
ko GADes #1281 GAD HiEDHIE I NE
Thb. i, Karlsen 51, b NEZKEI
¥ GAD @ 2 5o isoform @5 H GADgs D A HS
FEBRL T3 EMELTnE. 0, REOER
{238\ T rat brain GAD T3 64 kDa /3> F 33
RIY = 413, recombinant rat GADs, 12 TETR
RENTERIS A ST, ZOEFIKBTZ 64
KD #itk ot iniiE iz, GADgs & i homology #3
%z £, GADg; & homology O H 3 3F& 64 kDa
OSKEEHATDH S L& 2 5N 5%, human islet
IZH R Y rat islet ® human brain ¥ FEfkic
GADy; BEIEL, Fhat 64 KD & WIeTE
EROTWHBHEEDTETE LWL, —7,
recombinant rat GAD,, ¥ X Uf rat brain GAD
DHLTFRIZBWTH 64 KD FAAMNRILE ALz
#lcix, GAD DStonrTE 64kDa 07 REE
BEMRIGHEELTw3 EEZ 50, Ths6 DR
Rix 64 KD HilEABAE—TH 5 Z & 2REL T
W3, Fiz, SEOBEHICBWT 64KD Hiko
GAD iz & 2 IRINOEE ¢ ICA O & DI
FHEEBERE R T e BN TE Do,
IDDM 128> ICA & 64 KD HifAO iz 53
WHHEEERH B LHEINTE D, 251
& @ preliminary &S BT, ICA DL
2 GAD 2 X > T block a3 ICA 3 R X
nNTwa, 2Oz el, ICA & 64KD Hiknm
F%5Z 25 L THEBWCHERENZ ETH S,

4%, human islet kD GAD ZHEWIzi{
GAD JiRDHIEENHSEanB Zick Y, 64
KD ik R — B E S 2P IR E DL

Ebns.

E

ZOWEEHITT 21 H 7D, rat brain GAD %
HELUTEHWIAZA MY v/ EEREGHIRER
B 5L, $2ReHEBIEEHY 2 LR
IWAFEFZHHELEE - FARSAEICEHBL
9. B8, KRXOEFIE 35 B BEAEREES
HERPERESTTRE L.
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Abstract

Relationship between 64 K Antibodies and Glutamic Acid
Decarboxylase in Insulin-Dependent Diabetes

Eiji Kawasaki*!, Motoo Watanabe*"*2, Kazuko Saitoh*"*?, Mayumi Yano*,
Hirofumi Takino*!, Shigeo Uotani*!, Kazunari Matsumoto*!, Shinichiro Okuno*!,
Yukio Takao*!, Atsushi Yokota*!, Yoshihiko Yamaguchi*!, Shoichi Akazawa*!
and Shigenobu Nagataki*!

*1 The First Department of Internal Medicine, Nagasaki University School of Medicine,

Nagasaki, Japan

*2 Mitsubishi Petrochemical Co., LTD., Tsukuba Research Center, Ibaraki, Japan

In 10 of 64 K antibody-positive sera from patients with insulin-dependent diabetes mellitus
(IDDM), we examined the relationship between 64 K antibodies and glutamic acid decarboxylase
(GAD), which is the target antigen of these autoantibodies, with an immunoadsorption test using
immunoprecipitation of **S-methionine-labeled rat islet protein. Rat brain GAD containing two
isoforms of GAD (GADs and GADg,), and recombinant rat GADg,, were studied. Of these 10
individuals, 7 (70%) showed completely blocked immunoadsorption of the 64 K autoantigen only by
rat brain GAD, 1 (10%) partial blockage with recombinant rat GADs; and 2 (20%) showed no
blockage with either GAD. These results suggest that most 64 K antibody-positive IDDM recognize
GADq;s and that there is heterogeneity of 64 K antibodies.
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