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Table 1. Comparison of various conjugates in DAS ELISA for detection
of CMV*

Concentration of virus (ng/m¢)

Conjugate**

0 1 10 100 1,000
[pG-GA 0. Q1 8** 0. 048 0. 100 0. 385 0.693
IgG-PO 0.023 0. 068 (). 264 0. 882 1265
['(ah"),-PO 0.016 0. 057 0.227 0.761 1.110
[Fab’-PO 0.014 0. 040 0. 111 0.413 0.576
FFab’-PDS 0.016 0. 045 0.179 0. 865 1.763

* Polvstvruxe plates were coated with TgG (2 pg/mg) and then reacted with
purified virus. Trapped virus was detected with respective conjugate at a dilu-
tion of 1:2,000.

** [oG antibody and its [ragmenls were conjugated with horseradish peroxidase
by various procedures.
1gG-GA: IgG conjugate prepared by one-step glutaraldehivde procechire.
IgG-PO, I'(ab’),-FPO and Fab’-PO: IgG, F(ab'), and Fab’ conjugales, respectively,

prepared by periodate oxidalion procedure.

['ab’-PDS: monomeric Fab’ conjugate prepared by reaction of thiol groups in
the hinge of Fab’ and 2-pyridyvl disulphide groups introduced into peroxidase
by using N-succinimidyl 3-(2-pvridyldithio) propionate.

#¥*% Abgorbance values at 490nm for twoflold dilutions of reacted substrates in cells
of 5 mm light path length. Each value is the :iverage for two cxperiments.

A1 Y% (10%6) 121
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Fig. 1. Reaction of 1:G- PO conjugate with purified CMV in DAS ELISA.
Purified virus (CMV-Y) was trapped on IgG antibody coated
polystyrene plates and then reacied with conjugate at 1:400
(o—o2) and 1: 1,600 (A— ") dilutions. After adding enzyme sub-
strate, absorbance values at 490 nm for undiluted reaction mixtures
were measured.
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["ie. 2. Reaction of CMV serotvpes with IgG-GA, IgG-PO and Fab-PDo
conjugates in DAS ELISA. Polystvrene plates were coated with oG
from CMV-Y antiserum and then reacted with purified CMV 'Y
(—1),CMV-Z (x—x) and CMV-C (A—a). Trapped virus were
detected with conjugates at 1: 2,000 dilution.
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O K ED B RICEIEE LML XS 50, —HCEEED 1 fiThH 5——1'.’51
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61 7 (1986) 123



Fv 7 7a7) voOlRlE, BEEBAEORE, KBOERTE, ThERORT » 7kt
BRIGHAMSOBMES { hxhTu s, ELISA (Zisu Ty 5 BEEbUA D flin o
AN ADORMEESCIF R REQ T 2 Fpillxhan, chbizfl+s \.'if'ai:’
HZbtoHin L 9 ThH D, BLERPIEOETIIRYE, 147 2707 ) YO/, BERILC
LoT '(91‘/1_-‘ xhadnrELHNL, {3, DAS ELISA o Bkl srga—1 7
Fo F—BEEic i b IgG L 7L hD YV RART7 » B—EEH #EBEELLONELHAVE
T AB, AEBTLBEHR S E L THEYTYED Rt v 24—+ (HRP) % Huw
7o HRPWE T n )R 7 7 & — Lit"i"’CAT/U‘\’f"f' y C Lo ISl CcHh B, i,
fli A2 OB T HETH Bl YORNd L Tw

ARERTUL 5 FIOBLR A FR L, Fhboifitkd fifky 1 4 24 T 7,
IgG-GA & IgG-PO X4 Jb# L 7850y, 18G-PO o Uinifitkdimis h fEim-te. ZHCZ
Sk GA Tk IgG & HRP F o B (OB S AVR o BT A KI5 2 & %2,
ez PGS EL S Hichbh s o binE % L
DrBbh 5P, —7F, PO Tk HRP o ififk & B EO R R 7 4 7 12 KIS A
L, THENL THEER T I T2 odic BERIEHES LI L < ich w32 &
X, BURPUED FAIES GA TR L TG Z &0, TR A B UROEEL WS
Wi Ok fEgi e, PO S X 0 (L 22 3 BB 4 A Ll L 25 &, 1sG-PO &
F(ab")-PO (X 2FEBMED TR AL T 22y, Fab-PO (L2 h iz T Ale b
Mole., TOZ L Fab’ G EEA Lircd 5129, 2 {lio IgG ¢ F(ab’), & L
LCHR E DG NNEGZ 2ot 530 M, Fab-PDS 2 1{livf &/ 7 a7
VY THDEE b LT, v A RRIESG GBI S i R L s, v A
b AEIEMEWES 7 (L ng, 10ng) (X Fab’-PDS (I IgG-PO <= F(ab’),~PO = |tz L
T{EL ELISA {fiA Ll fo. ORI ST LA, T4 40 ZAEEAMECB RIS
1gG-PO 2GS DB v A v A ETFME T 55, 94 A4 REERGUVRS G
AL fAREEY B L S RO BNSES i TEx Vb ond Ly, —J, PDS kTt
Fab’ ok VM ET 554 — A% A LT R LG X TV 78 FfRiG L
AEHPRTELT, BEELIUEEN 1 1 oBGTHOLLE 2 = — Ok T
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MT &1z, Fab-PDS %< 4 fio B ,Lﬁ‘x 4 Jl Iy, 3 Rl HixEy /e ELISA
DL HTETH - 122, Fab~PDS Cir+0ENHETH -7, = OMANLIS A
Tk, Wi~z X 5z, Fab-PDS ’T-*'l.{efif'.i.“limi CRFFXhTVWAT E, B
DB ED T (2 /7 ==)TH B Z B 500 L. #- T, DASELISA

~ X b CMV SRffl O My iy 1o 25 547 «‘h»'Js)fn-i:«"éﬂv}.’%, My 2 ikl serotype
b /(JL FOdRRME A FE T AUENARLL O L BR S,

1 3

F Lo )EHFSL 240 A (CMV) (25012 128G Yifkls X O FD v 5 74 v b & L
THED N i F v E—+¥ (HRP) &% hﬁmmmii O RS ST ERL A Bk DUE

OB A DAS ELISA (ZEifkL) TR, KRBT /A 2— A7 7e F—
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Detection of Cucumber Mosaic Virus by Enzyme-
Linked Immunosorbent Assay (ELISA)

—Evaluation of various conjugates in double
antibody sandwich method of ELISA—

Takanori Maepa and Narinobu INouyLw

Summary

An ToG antibody Lo yellow strain of cucumber mosaic virus (CMV) and its lrag-
ments were conjugated with horseradish peroxidase by various conjugation procedures
and examined by Lhe double antibody sandwich method of ELISA. The conjugates
were 1) IgG conjupate prepared by one-step elutaraldehyde procedure (IgG-GA), 2) IgG,
[irab”), and Fab’ conjugates prepared by periodate oxidation procedure (IgG-PO, F(ab’)x
PO and Fab’-PO, respectively), and 3) monomeric Fab’' conjugate prepared by reaction
of thiol groups in the hinie of Fab’ and 2-pyridy!l disulphide groups introduced into the
enzyme by using N-succinimidyl 3-(2-pyridvidithio) propionate (Fab’-PDS).

1gG-PO and F(ab’),~PO showed higher activity against purified virus than IgG-GA
and Fab’-PO. Fub’~PDS had the highest activity at a high concentration of virus (1,000
ng/me), whereas it showed lower ELISA values than [gG-PO and F(ab’),-PO at lower
virus concentrations (I, 10ng/m¢). Detection limits of purified virus were 0.25-0.5ng/
m¢ for 1gG-PO and IT'(ab’), PO, and 0.5-1ng/me for 1gG-GA, Fahk’~-PO and [FFab’~PDS.
The virus in tobacco sap was detected up to 10-¢ dilutions regardless of conjugale
species used.

All conjugates reacted with two other hLeferologous serotypes of CMV and could
differentiate among the three serotyvpes. Relative differences between ELISA values
for the three serotypes were greater when Fab-PDS conjugate was used.
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