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Tissue fragments excised from symptomatic leaves or
young roots were processed for thin sectioning according
to standard procedures, i.e. double fixation in aldehydes
and osmic tetroxide, dehydration through graded ethanol
dilutions, embedding in Spurr’s resin and staining with
uranyl acetate and lead citrate (MaRTELLI and Russo 1984)
proir to observation under the electron microscope.

Results and discussion: Whereas the presumed agent
of grapevine asteroid mosaic was readily transmitted by
grafting to V. rupestris, in which it induced outstanding
and specific symptoms (Figure, a, b), as already mentioned,
it could not be recovered by inoculation of sap from symp-
tom-showing vines despite of repeated attempts. Likewise,
no virus particles nor prominent cytopathological struc-
tures could be detected in thin-sectioned tissues from symp-
tomatic leaves or roots.

The results of purification trials directly from grape-
vine tissues were more encouraging. In density gradient
centrifugation, concentrated, partially purified preparations
showed a sedimentation diagram suggestive of the pres-
ence of two centrifugal components (i.e., two distinct,
though very low peaks when monitored with a ISCO den-
sity gradient fractionator). Preparations before or after den-
sity gradient centrifugation contained isometric virus-like
particles of two types: particles penetrated by the stain to
varying extents, possibly representing empty shells, and
apparently intact particles (Figure, ¢). Empty shells were
significantly more numerous when tissues had been fro-
zen in liquid nitrogen. However, liquid nitrogen treatment
yielded the highest particle recovery, both from cortical
scrapings and young roots. No particles were seen in prepa-
rations from whole leaves or separated main veins or peti-
oles, regardless of the extraction procedure used (Table),
nor in extracts from healthy controls.

Table

Efficiency of virus purification in relation to host tissue and
extraction procedure

Treatment
Tissue processed Enzyme Liquid nitrogen
Whole leaves - -
Main veins NT -
Petioles - -
Cortical scrapings NT +++
Young roots ++ +++
+ = presence of particles; - = absence of particles;

NT = not presented

Virus-like particles had a rounded outline and a diam-
eter of about 30 nm. Those particles that were apparently
intact, showed a substructure suggestive of clustering of
coat protein subunits in pentameric and hexameric
capsomeres (Figure, c, inset), and resembled very much
GFKkYV virions (BouLiLa et al. 1990). However, the source
material used for purification was not infected by fleck,
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and purified preparations did not react in ELISA with mon-
oclonal antibodies (Boscia et al. 1994) and a polyclonal
antiserum to GFkV, nor were they decorated by the same
antiserum. Negative results were also obtained in ELISA,
immunodiffusion or decoration tests with antisera to GFLV,
GAaV and antisera to several nepoviruses known to infect
grapevines (i.e. arabis mosaic, grapevine chrome mosaic,
grapevine Bulgarian latent, raspberry ringspot, tomato
black ring, grapevine Tunisian ringspot, tobacco ringspot
and tomato ringspot viruses). Repeated attempts to infect
herbaceous hosts by mechanical inoculation with purified
virus preparations failed.

The results on the present study, however preliminary
as they are, can be taken as an indication that a novel non-
mechanically transmissible isometric virus is associated
with asteroid mosaic. It seems to be located primarily in
phloem tissues, as suggested by its successful recovery from
cortical scrapings where it occurs in low concentration.

The virus-like particles associated with the authentic
Californian source of asteroid mosaic are quite different
from those of all viruses recorded from grapevines, except
for GFkV with which they bear a strong resemblance. Points
of similarity are: (i) lack of transmissibility by inoculation
of sap; (ii) localization in the phloem; (iii) size and shape
of the particles; (iv) structural arrangement of coat protein
subunits into pentamers and hexamers; (v) presence of two
centrifugal components made up of empty protein shells
and complete virions. This similarity is even more intrigu-
ing if one takes into account that fleck and asteroid mosaic
are the only two diseases of Vitis known to have V. rupestris
as the sole indicator, which reacts to both with somewhat
similar symptoms. However, asteroid mosaic-infected vines
were ELISA negative when tested with antisera to GFkV,
and the virus-like particles associated with them were
equally unreactive in ELISA and immunoelectron
microscopy tests.
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