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Production and use of an antiserum to grapevine virus B capsid protein purified from
SDS-polyacrylamide gels
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Summary: Antiserum to electrophoretically-separated capsid protein of grapevine virus B (GVB) was produced. After easy and
effective elimination of antibodies cross-reactive with grapevine virus A (GVA), the antiserum was successfully used in ELISA for the

detection of GVB in grapevines.

Key words: grapevine virus B, antisera, ELISA.

Introduction

Grapevine virus B (GVB) s a trichovirus (MARTELLI ef al.
1994) involved in the aetiology of the worldwide-spread and
economically important corky bark disease of grapevines
(Bovey et al. 1980; Bovey and MARTELLI 1992; BoscIA et al.
1993; Bonavia et al. 1996).

Physico-chemical and serological properties of GVB
were determined following the isolation of the virus by me-
chanical transmission from grapevines to herbaceous spe-
cies (Boscia et al. 1993 and 1994; GoszczyNskl ef al. 1996).
However, antiserum to GVB which could be used in ELISA
was not available because of the poor immunogenicity of
the virus and the difficulty in its separation from plant pro-
teins using standard purifications methods (Boscia et al.
1994; GoszczyNsKl et al. 1996). Recently, monoclonal anti-
bodies to GVB were produced and a sensitive ELISA was
developed (Bonavia et al. 1996). However, production of
monoclonal antibodies is expensive, labor intensive and
requires specially equipped laboratories and trained person-
nel. In addition, the high specificity of monoclonal antibod-
ies can be disadvantageous as viruses which differ even in
a single amino acid in the capsid protein may escape detec-
tion (VAN REGENMORTEL 1982; Parru et al. 1995),

In this paper we report a simple, cheap and quick method
to prepare antiserum to GVB which can be used for the spe-
cific detection of this virus by ELISA.

Materials and methods

Viruses and their purification: GVBisolate
94/971 and grapevine virus A (GVA) isolate 92/778 and their
purification procedures from Nicotiana benthamiana were
as described by GoszczyNskl et al. (1996). Low speed cen-
trifugation of preparations of viruses at the final purification
step was omitted. Viruses prepared this way are referred to
as partially purified.

SDS-PAGE, Western Blot and IEM were
done as described by Goszczynski et al. (1996). A Dual-mini
vertical unit (American Bionetics Inc., USA) was used for
electrophoresis, unless otherwise stated. Leaf extracts from
systemically virus-infected or healthy N. benthamiana were
used in Western blots.

Electrophoretic separation of capsid
proteins of GV B: Preparations of partially purified
GVB, concentrated about 6 times by freeze-drying were sub-
jected to overnight electrophoresis in 13 cm SDS-
polyacrylamide gels at 60 V. The gels were stained with 0.05 %
Coomassie brilliant blue R-250 (prepared in water) for
10-15 min as described by HarLOw and LaNE (1988). Follow-
ing destaining of gels in water for 10-30 min, the GVB capsid
protein band, unlike standard method of LAEmMMLI (1970), is
visible as a less intensively stained band on a stained gel
background. The band was cut out, freeze-dried and pulver-
ised in a mortar.

Production of antisera: Antiserum to
electrophoretically separated capsid protein of GVB was pre-
pared by 4 subcutaneous injections of rabbit (spaced 2, 4
and 4 weeks apart) with polyacrylamide-containing virus
protein (resuspended in distilled water) mixed with complete
(first injection) and incomplete (subsequent injections)
Freund’s adjuvant. Blood was collected 3 weeks after the
last injection.

Antiserum to glutaraldehyde-fixed GVB was prepared
by 3 intramuscular injections, 2 weeks apart, of goat or rab-
bit with preparations of fixed virus mixed with complete (first
injection) or incomplete (subsequent injections) Freund’s
adjuvant. Blood was collected 2 weeks after the last injec-
tion. Fixed GVB was prepared as described by BEm and
MUuURANT (1979) from partially purified preparations of the
virus. After final dialysis, precipitated virus was pelleted by
low-speed centrifugation and resuspended in 1/10 volume
of buffer.
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Antiserum to GVB capsid protein

Table 1

Detection of GVB by PTA-ELISA using unadsorbed or cross-
adsorbed antiserum to capsid protein of the virus

Antigen Antiserum

(N. benthamiana leaf extracts)  Unadsorbed  Cross-adsorbed
GVB 2.520! 1.184
GVA 0.850 0.026
Healthy 0.085 0.027

' Absorbance values (A, ;) obtained after 25 min of substrate in-
cubation.

sensitive as absorbance values obtained for GVB isolates in
this ELISA were usually more than two times higher than in
ELISA based on polyclonal antibodies (Tab. 2). Interest-
ingly, this was not the case for the isolate of GVB from grape-
vine cv. Shiraz, which consistently yielded similar absorb-
ance values by these two ELISAs. The most probable rea-
son for this result is that GVB isolate from cv. Shiraz is
serologically different from other GVB isolates under study.
The reaction of antisera used in ELISA with GVB isolate
from cv. Shiraz can be regarded as homologous as GVB was
mechanically transmitted to N. benthamiana from this grape-
vine, and named G VB isolate 94/971 (Goszczynski et al. 1996),
to which the antisera applied in this study were produced.
The existence of GVB isolates with different antigenic struc-
ture has been reported earlier by BoNavia et al. (1996).

Although our ELISA based on polyclonal antibodies
showed lower sensitivity of detection of GVB than ELISA
using monoclonal antibody, the results presented in this
work show that the antiserum to electrophoretically sepa-
rated capsid protein of GVB has diagnostic value and can be
used in ELISA. This antiserum can be prepared in standardly
equipped laboratories in a relatively short time and at low
cost, which is a clear advantage over production of
monoclonal antibodies. It is necessary to point out that in
the present study only one animal was immunized with the
capsid protein of GVB. As immunological responses to in-
jected antigen can be very variable amongst outbred ani-
mals like rabbits (VAN REGENMORTEL 1982), it is possible that
a better antiserum than the one described here can be ob-
tained.
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Table 2

Detection of GVB in various grapevines by ATA-ELISA based on
only polyclonal (PADb) or polyclonal and monoclonal (MAb)

antibodies
Absorbance (A )
Grapevines PAb MADb
Corky bark positive:
Shiraz 1.544! 1.863
1.396 1.528
Cabernet Sauvignon 2671 3.872
0.626 1.563
Riparia Gloire de Montpellier 0.264 0.599
0.122 0.267
Colombard 0.150 0.559
0.209 0.838
Cape Riesling 0.509 1.441
0.367 0912
Pais 0.075 0.169
0.156 0459
Queen of the Vineyard 0.275 0.647
0406 0.930
Alphonse Lavallée 0.338 1.041
0311 0.815
Jubily 0.626 1.455
0.256 0.562
N33 0.104 0.307
0.097 0.263
Healthy:
Cabernet Sauvignon 0.062 0.076
0.052 0.069
Cabemet Franc 0.063 0.080
0.058 0.070
LN33 0.064 0072
0.058 0.073

2 Absorbance values obtained for grapevines collected in August
1996 (1) and March 1977 (2).
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