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COMPARISON OF EFFECTIVENESS OF THREE METHODS FOR COUPLING
OF PEROXIDASE WITH IMMOUNDGLOBULINES USED: IN THE ELISA TEST

Wojciech Kaniewski, Narcyz Jackowiak

Institute of Plant Protection in Poznan

In Poland, wide application of the ELISA test -~ particularly for
big-series detection of viruses in plants - is hindered by the low
availability and the relatively high price of imported alkaline phos-
phatase. The use of peroxidase is limited by the shortcomings of its
substrates. Recently, because of application of tetramethylbenzidine
‘as a substrate of peroxidase [5] and owing to initiation of Polish
production of peroxidase characterized by fairly high activity, this
enzyme grows increasingly interesting. Three methods for coupling of
proteins with peroxidase [8] are known; the aim of the present stu~
dies was to select the procedure most smitable for preparation of
conjugates for the ELISA test.

MATERIAL AND METHODS

In the experiments broad bean stain virus (BBSV) and the corres=
ponding antiserum with 1:4096 titer [9] were used. ¥-globulins were

prepared accorging to Kaniewski and Skotland [6] . Purified immuno-
globulines were coupled - by the three procedures compared - with
horse;radiah peroxidase manufactured by Sigma (type VI, activity 330
U/mg). For confirmation of the suitability of horse-radish peroxidase
produced by Biomed, Cracow (activity 281 U/mg), a conjugate using
this enzyme was simul taneously prepared and coupled with Ye-globulins
by the periodate method,

To compare the effectiveness of coupling of J-globulins with pe-~

roxidase, the following three procedures were applied 7]
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1) one-step glutaraldehyde method [1-3] involving direct reace
ticn of Y-globulins with peroxidase, as a result ef activation by
glutaraldehyde; .

2) two-step glutaraldehyde method [2] consisting of activation
of peroxidase by glutaraldehyde, followed by coupling of the enzyme
with Y-globulins; ' '

3) periodate method [10] comparising activation of peroxidase by
periodate and coupling with Y-globulins, followed by reduction of
the resulting conjugate with sodium borohydride.

The conjugates yielded by these three procedures were made up to
2 cm? with PBS, to obtain in each preparation a final Y-globulins
concentration of 1 mg/cm3. The preparations were compared by applica=
tion in the ELISA test [6] for the determination of two BBSV isola~
tes. In all cases, the dilutions of ¥-globulins, conjugates and vie
rus derived from test plants, as well as incubation times were iden-
tical. Tetramethylbenzidine was used as substrate [5], and the reac=
tion was developed for 20 min in the dark. The enzymic reaction was
stopped by addition of 50 mm3 of 3 N H2804, whereupon the absorption
was measured at 450 nm,

RESULTS AND DISCUSSION

In preliminary tests aimed at the determination of the enzymic
activity of the conjugates compared, the dilutions of X—globulinbamd
conjugates amounted to 1:1000, and those of plant homogenates = %o
1:50. In all cases, the colour reaction was too strong and was ace
companied by formation of a precipitate hindering absorption measu-
rements and comparison. '

For comparative purposes, the dilutions of ¥=-globulinsand conju=
gates at a ratio of 1:2000, and those of plant homogenates amounting
to 1:150 proved to be suitable., The results of comparative analyses
of broad bean plants infected with BBSV isolates G and R276, obtaine
ed upon use of the above dilutions, are presented in Table 1. Absorp-
tion measurements were performed on a Beckman DU=-8 spectrophotometer
at 450 nm, in 1-cm cuvettes, against a substrate solution.

A1l three methods afforded conjugates of an adequate enzymic ace
tivity permitting their effective utilization in the ELISA test. The
conjugates obtained by the two-step glutaraldehyde method and perio-
date method gave in the ELISA test very high readings being statise
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Table 1

Absorption readings at 450 nm, obtained in the determination
of two BBSV isolates by the ELISA test,
upon use of conjugates prepared by the three methods compared:
one-step glutaraldehyde method, two-step glutaraldehyde method,
periodate method

Plant
Noe I IT IIT
healthy infected healthy infected Thealthy infected
Isolate G

1 1,035 0,019 2.210 0.049 26372 0.013

2 1.207 0.033 26254 0,015 24342 0.007

3 1.103 0.009 20249 0,035 26215 0.003

6 1.247 0.013 2.183 0.013 2.051 0.005

X 1.172 0.024 2.197 0,027 2.192 0.003

$2  0.0071  0.000140 0.0044  0,000191 0,0217  0,000057
S 0.0843 0.0118 0.0663 0.0138 0.1473 0.0075

Isolate R276

1 1057 =0,007 2.560 0,019 2.306 =0 4,003

2 0,748 «0,003 24621 0.033 24254 0,013

3 14300 0.013 24499 0.041 2.054 «0,001

4 0.938 «0,001 2.044 0,011 1,992 «0.,007

5 1.097 0,009 2.174 0.023 1,990 - 0,001

6 1.054 =0 ,005 24169 0.039 24222 0,009

X 1,032 0,001 24345 0,028 2,136 0.002

S2 0.0333 0.,000066 00,0594 0,000122 0.0198 0.,000057

S 0.1825 0.0081 0.2437 0.0110 0.1407 0.,0075

I-II1 = Methods.
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tically undistinguishable (Table 2). On the other hand, the conju~

gate prepared by the one=step glutaraldehyde method gave significant=
ly lower results (Table 2)., In the analysis of healthy plants, the

absorption values obtained upon use of the three methods compared we-
re sufficiently low, though in four cases the differences between me-
thods in their results (Table 2) were significant. In case of all

three methods there were no significant differences 1in the results

between both BBSV isolates. Both isolates proved to be statistically

undistinguishable in the ELISA test.

Table 2
"Evaluation of the significance of the differences

in the results between the three methods compared,
using the t test of Student; ttab.(P = 95%; £ = 10) = 2,23

Isolate
G 3216
Plant I -« II I - III IT - IIX I -1II I - III II - III
Infected 23441 14.75 0.08 10.56 11.73 1.82
Healthy 0.40 3.66 3073 4.83 0022 4076

I-III - Methods.

Although the one-step glutaraldehyde methaod for coupling of pro=
teins withhperoxidase afforded a conjugate of an evidently lower ac=
tivity in «the ELISA test, it is recommended for its simplicity eand
rapid obtained of the conjugate.

The two-step glutaraldehyde method affords - in the opinion of
its authors [4] - homogeneous conjugates of low molecular weight and
with an equimolar ratio of enzyme to antibodies, but with a small
coupling yield. According to the latter authors, the antibodies la=
belled by this method are well suited for immunochemical studies and
for experiments requiring penetration of the conjugate into the tis-
sue; upon application in the ELISA test, they usually give worse ab-
sorption readings than the conjugates obtained by both remaining me=
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thods. The present experiments testified not only to full suitabili-
ty of this method for preparation of a conjugate for the detection
of BBSV by the ELISA test, but even to its superiority over the one=
~gtep method,

The periodate method for protein coupling completely differs
from the glutaraldehyde methods. This technique involwes obtainment
- by oxidation of the carbohydrate residues of the enzyme - of ac-
tive aldehyde groups reacting with the amino groups of proteins to
yield Schiff bases. These bases are unstable, but are stabilized by
reduction with sodium borohydride. The resulting conjugates resemble
in their properties those prepared by the one-step glutaraldehyde me-
thod; they are made up of high~molecular weight molecules, and their
composition is nonuniform. The authors of this method state that it
is characterized by the highest yield of coupling with peroxidase,
and that it provides conjugates very well suited for different va-
riants of the ELISA test. In the present studies, this method afford-
ed a satisfactory conjugate being much superior to that obtained by
the one-step glutaraldehyde method. The efficiency of coupling by
this method is all the more convincing, since it allowa for the use
of the smallest amount of peroxidase for labelling of the same quane
tity of Y~globuling,

As well known, each of the three compared methods yields a mixe
ture of conjugates and nonreacted Y~globulins. They can be separa=
ted on chromatographic columns packed with a gel acting as a molecu=
lar sieve, @.8. Sepharaose 6 B or Ultragel 22. In case of preparation
of conjugates to be used in the ELISA test, in most instances it is
not worthwhile to separate the non-reacted Y-globulins, Since the
present experiments yielded conjugates of very high activities, we
did not compare the activity levels after separation of uncoupled ¥e
=globulins,

Application of peroxidase of Polish make for coupling afforded a
conjugate only slightly departing from that obtained - by the same
methed - using peroxidase of Sigma Co. make. The background was sie-
milarly low and stable, and the absorption readings of virus prepa~
rations were sufficiently cloarcut. The enzymie activity of our pree
paration, as compared with that containing Sigma peroxidase, was
somewhat lower, doubtless owing to the lower activity of the enzyme
of Polish make, The differences between both preparations in the en=
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zymic activity were small and did not warrant the use of higher cone
centrations of the conjugates containing Polish-make peroxidase in
the ELLISA test.

The use conjugates containing peroxidase of Polish make in the
ELISA test lowers the coagt of analysis. If it is assumed that 1 mg
of the enzyme is required for performing, omn the average, 10 000 anaw
lyses, then the cost of Polish peroxidase amounts to only 0.7 gross
per one analysis, Therefore, the application of Polish peroxidase
for bige-series Elisa tests is recommended,
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POROWNANIE EFEKTYWNOSCI TRZECH METOD SPRZEGANIA PEROKSYDAZY
Z IMMUNOGLOBULINAMI STOSOWANYMI W TESCIE ELISA

Streszczenie

Sprawdzono przydétnoéé trzech metod sprzegania Y-globulin z pe=-
roksydazg dla uzyskania koniugatdéw do wykrywania wirusa plamistosci
bobiku (BBSV) testem ELISA, Wszystkie metody nadajg sie do tego celu,
Kazda z nich ma okreélone zalety i wady oméwione w pracy. Do sprzega=
nia celem uzyskania koniugatéw do masowych testdéw mnajkorzystniejsza
okazatra sie metoda nadjodanowa. Oceniano przydatnodé peroksydazy &

chrzanu produkeji krajowe]j do wykrywania.testem ELISA, podkreslajsec
wynikte stad korzysci ekonomiczne.,

B. KaneBck:, H, fluroBaxr

CPABHEHME 0OEKTUBHOCTH TPEX METOJOB CONPAREHUA IEPOKCHIABH
C VMMYHOTJIOBYJMHAMA OPYMEHAEMHMY B TECTE ELISA

PezspuMe

[IpoBepeHa OwWia HOPATORHOCTE TPEX METOJNOB COODPAXEHMA  ¥=TJO0yJu-
HOB C IDEPOKCHIA30f C 1esbl DOJYYOHHS KOHBOIATOB IJA BHABJIEGHRA BEPY-
ca NATHECTOCTH KOHCKHX 60GOB (BBSV) TOCTOM ELISA. Bce aTu Tpz Me~
TOona NPETONHH niR oToff mesm, Kexmulf 3 HEUX oCjanaeT CBOMME ONpefe~
JEHHHME JOCTOMHCTBEME ¥ ReNOCTaTKaMM, KOTOpPHe NpeACTaBIeHH B padoTe,
Jnd compaxeHHA C HOJbD HOJY4YeHHA KOHBOIATOB B MACCOBHX TECTAX HaH~
SoJiee NOJG3RHM OKR&sSajcA MeTON HMomHOKMCJHE, [lonpeyrarach OmEeHKe OpE-
TOIHOCT> HEPOKCHENA3H M8 XpeHA OTeYOCTBOHHOIO HPOM3BOJCTBA, XOTOpad
OPUMEHANACh LIS BHABJGHEA BEPYCOB TECTOM ELISA YYHTHBAHA BHTOKANMYD
OoTChIa SROHOMNYECKYD BHI'ONY.



