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Detection of Zucchini Yellow Mosaic Virus by Latex
Flocculation and Protein A-coated Latex-linked

Antisera Tests*
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The latex flocculation (LF) test was found to be a useful procedure for detecting

plant viruses!=®. This relatively simple procedure gives very rapid results and can be
applied readily to small or large testing program. However, it is not readily adaptable
if the available virus antisera have low titer or contain some inhibitory components
which prevent the flocculation reaction?. Recently, these disadvantages could be success-
fully overcome by coating the latex particles using protein A before sensitization with
antibody, and the modified procedure was called protein A-coated latex-linked antisera
(PALLAS) test”. This paper described a comparison of the sensitivity of LF and
PALLAS tests for detecting zucchini yellow mosaic virus (ZYMYV).
- ZYMV (isolate 169) and it’s rabbit antiserum were the same as in the previous
studies®®. The tests were done with purified preparations and crude extracts from
infected pumpkin (Cucurbita maxima cv. Hokoaokawa) leaves. The crude extracts used
in LF test were prepared by grinding 1.0 g leaves with 1.0 ml 0.05 M Tris-HCI buffer,
pH 7.2, containing 0.02% Tween 20 and 0.02% polyvinylpyrrolidone (PVP) 40,000 (Tris-
HCI buffer-TPO) in a mortar with pestle. After squeezing through two layers of gause,
the sap was then centrifuged at 6,000 rpm for 15 min and was used as antigen in the
tests. The procedure was also used to prepare antigen in PALLAS test, except that
the extraction medium was 0.1 M glycine buffer, pH 8.2, containing 1.0% saline, 0.02%
Tween 20, and 0.02% PVP (glycine buffer-STPO). Gamma-globulin from rabbit anti-
serum against ZYMV was prepared by a method as described by Clark and Adams'.

* Supported in part by a Grant-in Aid from the Ministry of Education, Science, and Culture of

Japan (No. 59480042).
** Laboratory of Plant Pathology, Faculty of Agriculture, Saga University, Saga 840, Japan {7
KRERBER
1) Aapola, A. I. E. and Rochow, W. F. (1971). Virology 46 : 127-141. 2) Bercks, R. and Querfurth,
G. (1969). Phytopath. Z. 65 : 243-256. 3) Bercks, R. and Querfurth, G. (1971). J. Gen. Virol. 12:
25-32. 4) Gnutova, R. V. and Krylov, A. V. (1975). Phytopath. Z. 83:311-319. 5) Koenig, R.,
Fribourg, C. E. and Jones, R. A. C. (1979). Phytopathology 69 : 748-752. 6) Omura, T., Hibino, H.,
Usugi, T., Inoue, H., Morinaka, T., Tsurumachi, S., Ong, C. A., Putta, M., Tsuchizaki, T. and Saito,
Y. (1984). Plant Disease 68 : 374-378. 7) Querfurth, G. and Paul, H. L. (1979). Phytopath. Z. 94
1 282-285. 8) Ohtsu, Y., Sako, N. and Somowiyarjo, S. (1985). Ann. Phytopath. Soc. Japan 51 : 234
~-237. 9) Somowiyarjo, S., Sako, N. and Nonaka, F. (1985). Ann. Phytopath. Soc. Japan 51 : 569-575.
10) Clark, M. F. and Adams, A. N. (1977). J. Gen. Virol. 34 : 475-483.



Ann. Phytopath. Soc. Japan 53 (2). April, 1987 267

The LF test of Bercks and Querfurth? was adopted in this experiment. The tests
were carried out with a suspension of Bacto latex 0.81 um (Difco Laboratories, Detroit,
Michigan) which had been sensitized with gamma-globulin from rabbit antiserum. In
the preliminary tests, 100 pg/ml resulted in the best detection out of several concentra-
tions of sensitizing gamma-globulin. Latex was sensitized by firstly diluting 1 part of
latex suspension with 14 parts of (.15 M NaCl. The mixture of an equal volume of
gamma-globulin in 0.05 M Tris-HCI buffer, pH 7.2, and the diluted latex suspension
was incubated for 1 hr at 25 C with occasional stirring. It was then twice washed by
subjecting to a centrifugal force at 6,000 rpm for 30 min, sucking the supernatant, and
resuspending the pellet with Tris-HCl buffer-TPO. The final pellet was resuspended
in the same buffer containing 0.02% sodium azide and was stored at 4 C before use.
The tests were done in polystyrene microtiter plates (Wako Pure Chem. Ind. Ltd.).
The sensitized latex was used by adding 25 ul suspension to 50 pl antigen preparation.
The plates were shaken at about 100 oscillations per minute for 15 min at 30 C. Detec-
tion end point was determined as the highest dilution of extracts from infected leaves
or the minimum concentration of purified virus which resulted in visible flocculation.
Doubtful reactions were checked under a microscope.

The procedure of Querfurth and Paul” was employed for PALLAS test. In this
procedure, the latex particles were previously coated with protein A before sensitization
with antibody. Protein A (Zymer Laboratories) was dissolved in distilled water contain-
ing 0.05% sodium azide to the concentration of 1.0 mg/ml. Before use, it was further
diluted to 200 times with 0.1 M glycine buffer, pH 8.2, containing 1% NaCl. Latex par-
ticles were coated with protein A by mixing an equal volume of latex suspension diluted
at 1: 14 with 0.15 M NaCl and the diluted protein A. The mixture was incubated for
4 hr at about 20 C with occasional stirring. It was then further incubated overnight at
4 C. The mixture was twice washed with glycine buffer-STPO in the same way as
described in the latex preparation. The protein A-latex complex was coupled with
gamma-globulin by mixing an equal volume of the solution and 100 xg/ml gamma-globulin
from rabbit antiserum diluted in glycine buffer-STPO. The mixture was then incubated
and washed in the same way as those for coating the latex with protein A. The pro-
cedure of PALLAS test was principally identical to that of LF test.

In both tests, shaking and incubation times before observation were critical”. Pre-
liminary tests showed that shaking time of 15 min and incubation time of 30 min at 25 C
were the best of several conditions tested. As shown in Table 1, minimum detectable
concentration of purified ZYMV by LF test was 25 pg/m!l compared with 0.1 ug/ml for
PALLAS test. When the antigen in crude extracts was examined, PALLAS test proved
to be about 8 times more sensitive than LF test, resulting in the dilution end point of
4,000-5,000 times compared with 500-1,000 times for LF test (Table 2). Additionally,
non-specific reaction was observed with LF test when the extracts were tested in the
dilution of less than 50 times.

In agreement with the previous evidence'V, it was found that the sensitivity of
PALLAS test for detecting ZYMV was higher than that of LF test. It is likely that in

11) Torrance, L. (1980). Ann. appl. Biol. 96 : 45-50.
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Table 1. Detection of purified ZYMV by latex flocculation (LF) and protein
A-coated latex-linked antisera (PALLAS) tests®

Visible flocculation at virus concentration, pg/mil»
Test 0 | s | 0 | 10 01 | oot | o0
LF 9/9 | 99 0/9 0/9 0/9 | 0/9 0/9
PALLAS 9/9 9/9 9/9 9/9 9/9 ’ 0/9 l 0/9

a) Data are total numbers of wells from three time experiments.
b) Numerator=Number of wells showed flocculation.
Denominator=Number of wells used.

Table 2. Detection of ZYMV in crude extracts of infected pumpkin leaves by latex floc-
culation (LF) and protein A-coated latex-linked antisera (PALLAS) tests®

Visible flocculation at dilution of®

Test Sample
50 100 500 1,000 2,000 4,000 5,000
Lp Infected 9/9 9/9 9/9 0/9 0/9 0/9 0/9
Healthy 3/9 0/9 0/9 0/9 0/9 0/9 0/9
Infected 9/9 9/9 9/9 9/9 9/9 9/9 0/9

PALLAS

Healthy 0/9 0/9 0/9 0/9 0/9 0/9 0/9

a) Data are total numbers of wells from three time experiments.
b) Numerator=Number of wells showed flocculation.
Denominator=Number of wells used.

PALLAS test, protein A enable gamma-globulin to attach perfectly onto latex paticles.
It is also possible that if protein A becomes attached to the Fc portion of gamma-
globulin, the antigenic sites of all the globulin molecules should be free to react with
antigen'®.

Since another serological procedures were also found to be useful for detecting
ZYMV®912:13  the present results will extend the possibilities to choose the best detec-
tion method for ZYMV that achieves the most accuracy and efficiency under a certain

experimental condition.
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