(R %)

£ 7 a—F ik r T 5 RE

815

IgE 4 2 5 U %

ANY) 9w T 94 DOF

sk EEC 4 T
LOTIE=IEA T

g ke BN
AR

ES biubiir, mouse monoclonal antibody (McAb) & BV, ERE T, FERICA VWA WRIERP %
4L, L | ifud IgE )% B immunoradiometricassay IRMA) #Bi% L7-. # IgE IRMA (&, IgE » Fc i

B+ 5 McAb # RV 2F L v B — X EMELhiAC,
4% McAb #{FR L7z, \wbw % Two-site-sandwich method |

% - 125] 4T IgE McAb (i, Fab #5238
12X % IRMA Thsb. ZORIERE L

i 1gM, 1gG, 7 V7 2 o L OREERERBENERN, 6251076, 1951076, 6.2x 1077 9% LK S4EA

WHTEIL, PORERKEED 6 1074 1U/tube, MIERPHAS 0.01~20 1U/tube & iKEE T,

JEHIAE #iPH & F5 >

LB TH D, RIEEBRM LR (CVY%) T 2.2~4.3 L <, Phadebas IgE PRIST, Pharmacia
IgE RIA L ol # i, y=1.12x—-0.19 (r=0.96), X1 y=0.97x—5.9 (r=0.97) L Zzh ¥ R4f7stHR

BRI L EBDI.

L XC®IC

IgE 7 5 2 OffifkiE, 7L ¥ —HEBIZHEWT
T s L TnwBY, Licd-T, I
IgE #lE+ 5 2L, 7hE—tT7LA¥—ik
HBOBWHICEHEL > T0520, ), H4Eh
e X9 iaict, i IgE o RS 6
ey, BEEoFHME s hTws. &6
WZUTAE, NEEMEIC S T L HER O 7T L

¥ — B ORTRN T RDVTHE & O R L|E S h,
i 1gE JiE o> Fii: 4338 éiﬂzézh/y)&; 8,6,

ZhET, M IgE o RIE 2
munoassay, enzyme linked lmmunosolbentassay
&, e IgE fIEEr s T g™,

= A 7%, polyclonal antibody #{#/ L 7= 5 #: T
X, hlg 753205 6F, A F 1A% 7T

radioim-

* T TRy MEREH:

i BERI63 4 7 23 H

BAEmZAT D245 H 14 H

BURIEESR G | ARSI /Y 3-8-22 B 33 e

(® 105)
54 +Ky MRS
® A F HE

DAFEIIENED 6, 2 ORERE O VAl 23 fHIRE & 75
LB D L OBEL H B, KT McAb &

WicilliE& b, Sancho 5% (kb @i shTw
L%, FERAME, kR, BERE s o, e
e L Coffiffsk Enlinthd L, LD
Wk MEROHBRIRS A TEVEWES
25,
Al bivbiut, Rz —7ORLD

fli McAb % L7, WREUET, mﬁﬁ'lu:_%c
HEH+5 IRMA 2B L 70T, = Zic#il
T B

II. # #

t b 2 = u—-= IgE (my-IgE) (%, International
ENZYMES Inc. (USA) 7»6 AF L 7.
complete adjuvant (FCA) (%, v k = >t (Japan)
DLoO%E, b b IgG, IgM, 7L 73y, vl
H7 V7 v (BSA) i3 # v #h, MILES #
(USA) b O %, fF4-MiFix, HA A A7 2 b
WO Lo &R L. 2L T, Nal®l §Fik
X, 7~—3 x4tk (England) © 4 O % FH L
7e.,

Freund’s
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II. A &

BAEFES L VMRS

bk my-IgE 40 ug #14 %, FCA LiEfuiz <L
Cafblizb ok, IgE HFiiAERBHHR & L 2.
3Pt balb/c = 2 DNz, 10 HEME T 2 [A]
IgE BfEH £ 5 L7-. 2 [MH ORKE#®ITHH
WHERENE Y (=2 4) 2fTol. 7—2 5%
3HHIKC, MiHEEERY kL, P3UL Ixe—
<ML 35%wiv) Ky zFL o) a—LExH
WHIHARR A & 1T - 72, HAT $itiiic X 2@ oo
b, AAHIKE 96 well 7L — |~ LEHE L
BA L 7.

Ry )==y

NATY R B L L, 151 my-IgE,
BpLER 1251 $E3 my-IgE L oA RS2 RIEI,
Ay ) —= TR T, OB ERLIZES
#FEiEICHoXx, b IgG, IgM, 7A73IvED
RIS E AT L IgE &, 7203, 3 IgE
LERMICKIET 2/ x4 T ) R—=DhE &
SICHEE L /2.

McAb RS & 1251 JH A ik

& FEPL 1gE McAb (3, 409 faFif ek i i 4y
LT, BEE I SHERIL 72, AR McADb (3,
rm sy THhick ) 1B oFE#RE 77,
125] g 2% McAb o4 EfEkS 82 (3, Sephadex G-200
X 7Ll 2 B v, 1251 §EE McAb (T,
FciciE, 0.37 MBq (10 uCi)/ng o HlbstiE:
Lo s k.

HEREE— X DA%

$t IgE McAb 5K Y 2 F L v € — X i
1%, Ziola »10 O FHEIC L7z, 1/47 R Y =
FLrbE—x 1YY, 3ug oL IgE McAb %
W3 BUS R W, SR T overnight B UG,
AR TRV L, WL O L 7.

IgE IRMA $24F3%

A%, Two-site-IRMA #iC % B Lo
Ll Thbt, BHRIgE L < 13K % 204,
509 1AMk & & Lok 7 BEER TR 200 1, X 60
T IgE McAb [H#H{bAR Y 2 F L v =X 1 %,

27 % 8 45 (1990)

ROCH b v A IS CRARIG & 7. %€l 2 BRefI
IEODL, FERK 1 ml S THREEZITV, S
W oo L 195] 4T IgE McAb 200 ul % i
L7z, BIRT2HRMHR L SIS S a0 s, R
K Iml 2T 3 e 2TV, BEiFRkOEE — X
BT 4 S Fa—TICBLIEOL, T
BiA o <— h o — 2 CHHENE & e L 7z
(Fig. 1).

Iv. # R

it IgE McAb DFSL L FDHHE

IgE 7> Fo ¥tk & LT, 56°C o BuHlic L v
Fe oo SL RS 23 (b U ASkR - Btk ic &1L
EETEN, ZhETHREIATWSY, b
fubihix, LR IgEaTForttzfIHL, £7246&
547z McAb D #iA A 3Bk (dual-binding test)
ne T 7L — 75 25 Fohr IgE McAb % #hIE
fl+2 - L TXx7/ (Table 1). = A if, Fab
(b L < xsveE Fo i, BB &3l 2
A, B, C, D » 4 71— 8L Foilixil
#W+HE Fo2/0—7"% AT44547%
BHS L7 —TGCOFHT I L—7 (FFx

standard or sample 20 pl
buffer 200 pl
anti-IgE McAb coated bead 1 p.c.

Incubation at R.T. for 2hs (shaking)
Washing with D.W. 1 ml (x3)

anti-IgE McAb-Qsl 200 pl

Incubation at R.T. for 2hs (shaking)

Washing with D.W. 1 ml (x3)

Count
Fig. 1 Assay procedure for IgE IRMA,
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Table 1 Classification of anti IgE monoclonal anti-
bodies

epitope McAb no.

Heat stable Fc or Fab

A F3H4 F3H14 F3H22 F3H32
B F3H36 F3H37 F3HS58

c F3H6

D F3H17 F3H23

Heat unstable Fc

E F3H11 F3H13 F3H16 F3H29
F3H30 F3H41 F3H46 F3H50
F3H55 F3H56 F3H6O

F F2H6 F2H19

Idiotype
G F1H35 F1H38

Table 2 Possibility of dual binding

T epitope
/A B C D E _F__G
| © high reactive
Al = - o © © ° O 10 reactive
| = non reactive
B »= - — (¢] (<] o e}
|C O . -— €] o (€] O
° |
g
1 Di €} (©] @ - O (e} @]
.
E; ©e © ® 0o = 0 ©
F| © (€] (¢] o 6} — O
G’ o o o o o o -
I

k—74Y) Tdh o7z, %7 dual-binding BRI D
AlEEME1, Table 2 IGRTEER ThHo2. Zhi
5 v ABALFH IR, S bR I M 0 K
SBIRE Nz, ¥— XE+{LA McAb i2 Fs Hao
%, 125] @347 IgE McAb ic Fs Hee # ZhZh
B, Twos-site-IRMA OFZR #BHFE L 2.

ERAASDRE

F3s Hag, Fs Haz 4% McAb (2o, 125] &
% IgE Hvy, Ml 5 0FE? ([ U affinity
constant K # xR /2. Fs H29 McAb ¥, K=
5.66 % 10° //mole, F3 Haz McADb i, K=6,51 x 10°

Table 3 Specificity of IgE IRMA

tested conc.

material cross reactivity (%)

(mg/ml)
-7
Human albumin 55 < 6.2x10
-6
Human 1gG 18 < 1.9x10
-6
Human IgM 5.5 < 6.2x10
10°
10°
MeantSD
(n=5)
8
- 10°
[]
z
10°
102 N
0.5 2 20 200 1000

IgE conc. (IU/ml)
Fig. 2 Typical standard curve of IgE IRMA.

Table 4 Intra-assay reproducibility of IgE IRMA

Control serum

A B Cc D E
Mean (IU/mi) 1.27 78.1 128 356 639
SD (u/mi) 0.03 172 4.86 12.1 26.8
CV (%) 2.7 2.2 3.8 3.4 4.2
(n=10)

lImole ThHolz. EAREROKHERMEZ, b
¥ 1gG, IgM, 7 A7 v L DORERISRTE
hER, 1.9x108% LT, 62x10-8% PLTF,
6.2x1077% LAF T & » 7z (Table 3).

MEROEROKRE

fl{E 0o 4ER R TT 2 54 IgE IRMA DfEH#E
g% Fig. 2 IZ;R L7, = @ IgE IRMA D &pEE
1%, 6x10~41U/tube TV, RIEHFHIZ 0.01~
20 IU/tube CTdb - 1. BIEEEOFERMIZ, F—
HENTEERE (CVY%) 2% 2.2~4.2%, HZER
T 22~43% Th otz (Tabled, 5). xnic, §
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Table 5 Inter-assay reproducibility of IgE IRMA

Control serum

A B c D E
Mean (IU/ml) 1.29 78.5 132 377 633
SD (Iu/ml) 0.05 172 4.10 13.5 27.3
CV (%) 4.2 2.2 3.1 3.6 4.3
(n=5)

Table 6 Analytical recovery of IgE IRMA

19E added (I'm1)

Original conc. ~~

7 % 8 5 (1990)

y =0.97x - 5.8
r=0.97
n= 64

1000

500

IgE conc. by IgE IRMA (IU/ml)

0 500 1000
IgE conc. by PHARMACIA igE RIA (IU/ml)

Fig. 4 Correlation between PHARMACIA IgE RIA
and IgE IRMA.

y = 1.12x - 0.19

Sample no. 39.0 99.7 205
U mh Observed Recovery Observed Recovery Observed Recovery
3 Ou/md (%) 0w (%) umn (%)
1 17 213 107 273 102 365 4.5
2 215 255 100 310 95.3 415 97.1
3 288 329 104 394 106 478 925
4 227 269 108 328 101 437 103
5 170 207 93.6 273 103 380 102
Average 103 102 97.8
1000
/o
/ o]
.
= /
E 7
S5 7
= CH
=
¢ 500 &
c
o
o /
o/
Y
- 4 .
A =
// o
A 7
b —
/// 2 /
2 o _=i00
/ B
/ //
e . 2 "
i e e
o o o e
e i
= &—— p
l1/8 1/4 172 1
1/16
1/32 Dilution

Fig. 3 Dilution studies.

r=0.96
n=71
1001
E /
2 7.
< .
= / .
T . .
w T e 4
2 so ;./
> ® p
a o
g e
] .
) £
v
0 i
(V] 50 100

IgE conc. by PHADEBAS IgE PRIST (u/mil)

Fig. 5 Correlation between PHADEBAS IgE PRIST
and IgE IRMA,
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FH O MERE E B T ofRinmEGRER ¢, [l
IR 100:5.0% Td -7z (Table 6). 5 O
MFRAEIC L 2, EHAEKEFRIKICHWTT
SRR T, BRIFLERMSZ O DRER
T & - 1= (Fig. 3).

HhiBITEiE & D RITERER O LEB:

flix o IgE BE*F+ 5 MiERE 71 FEEHx A
Vv, Phadebas IgE PRIST &, % 7z[a] U < 64Fd#H
% v~ Pharmacia IgE RIA L ofEEIC> T
L7z, = o5, PRIST b y=1.12x—0.19,
r=0.96 Pharmacia Ig RIA Y (¥ y=0.97x-5.8,
r=0.97 L O 2 6 iz (Fig. 4, 5).

V. & ¥

bivbivix, McAb % F v iR AR 20 1l
LD G, 0.01~20 1U/tube & 5 WRIE R
ERE S, 2o g/ DRRILEREE 25 61074 1U/tube
L, RSl IgE & fE T & 5L RIMA
ZHRMR L. £, $rIgE McAb & L T Table
LisrLck o, T 70 —7# 2588 D McAb
A5 LNTEL. ZhE McAb oG,
IgE /3 L CBORLE 1 Fe ik, 2 Mgl L
DT N —=FDREET D 2 &, BLE Fe i, Fab
L L < ITEESmIc, 4 Loz b=
fFET SN EhFRBES . &6,
Table 2 1257 Lo ®m 6, 2RI, —hok
b h—=7D/ % L LT, HsN-G . epitope-A -
epitope-B - epitope-C - epitope-D - epitope-E (F) «
epitope-F (E) « epitope-COOH o> R HEM: 23 57 me &
iz IBEfy o v h— 72> T, Francisco
513 R Ichimori 19 L L TW B HER L 1F
F—¥T+233L0Thotk.

bivbiuz, Bohlc McAb o H bz’ h—
7 E #%#+T5 McAb L, = b —7 A 2
+% McAb 2#AAETCHATL LT, 2%
D, ¥ —X[EH{E McAb (2 F3 Heg %, 1251 4534
McAb 2 Fs Hae # F vy, TgE Z BRI o E R
B Gl + % Two-site immunoradiometric assay
FETENTHZ LDBAHETH - .

A IgE IRMA (1, thfk o IgE JEREE L LT 0.5~

108 1IU/m/ & THEICRIETE, 2oUSkH b
4 g & BB R RIS IER R 2 D 5 2 L ST
Eie. ZoORTYH, €% ERRER, BERUER
L2HERIEORESEICE o TWwizZ EAKE
CHFEEND L0 LHFETES. HHREICOWT
LIPEFRE A 28R T, CVY% 25 2.2~4.3% Ll
R D R 2 2 5 Ay, ARERRE ST EIR R
Th, BIFh@Enzrohizz &nb, HERRK
LoRERIEICESMETES EEZ B, Z
DXkt r L oA IgE IRMA (%, 7 k&'—
PEIE B O T 2 I TR B O kB Bl (ISR AT
HEThD. —H/RNRREET, 7LvArx—HiEo
TIATREL OB L H Y, IgEfHT 1~21U/m/
BIE T OFHMEIC T S AREE SRS LT
W5, U, Sancho®, Kemeny!®, Poulson!® 1,
I &Y IgE o @RS s RE S TWD
2, wEFERL Z oRERE, WEKE, s o
M SERZE EA MR TE S HELRE A
WL DTH otz F0OMETIE, A IgE IRMA i,
RSB ATHMER LS 2D, WKNIC
I, & 61, HifahsE Bih o IgE fERIE &
Y, MBI 2 HR LT AU T O
LAl L E 2 6 5b. £, bbb LC
fiirh IgE B IRMA o Fethic iz, 4 IgE
IRMA o Rz FIH+5% Z L T, IgE #AET,
#ii IgE HOHUAZHET S 2 &%, TL ¥ —%
SEMSRE, IgE Ak oilicks i 28 & 2 M+ 5
clicbFLGTEL Lo LM END.
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Summary

The Development of High Sensitive IgE Immunoradiometricassay
Using Monoclonal Antibody

Haruki SAKkAMOTO, Junko IMAI, Kazushige IINUMA, Susumu HAYAKAWA,
Yoshinobu YANAGAWA, Isao IKEDA and Kunio KURATA

Dainabot Co., Ltd. (Research and Development Depertment)

We have developed two-site immunoradiometric
assay (IRMA) for quantitation of human serum
IgE, using two different anti-IgE monoclonal
antibodies which recognize different epitopes on
IgE molecule. We obtained 25 different monoclonal
antibodies classified seven groups, and then two
different monoclonal antibodies were selected for
bead coater and tracer after checking the titer and
specificity of each antibody. IgE IRMA we devel-
oped here showed good performance in terms of
specificity, sensitivity and reproducibility. No
cross-reactivity to IgG, IgM and albumin in the
level of normal range was observed, The sensitivity

for IgE assay was 0.6x 10-3 JU/tube and meas-
urable range was 0.01-20.0 IU/tube (0.5-103 IU/
ml/). Coefficient of variations of Intra assay were
2.2-4.39% and average recovery yield was 92.5-
1089%. Good correlations with Phadebas IgE
PRIST and Pharmacia IgE RIA were obtained
i.e.,, y=1.12x—0.19 (r=0.96) and y=0.97x—5.9
(r==9.7), respectively. These results indicate that
the assay system will contribute much to the
routine diagnosis for atopic allergy desease and
parasitic infections.

Key words: monoclonal antibody, IgE, im-
munoradiometric assay.
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