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Filamentous plant viruses belonging to the family Potyviridae include a considerable number 
of species, inducing economically important diseases of agricultural plants. However high 
resolution data on theses viruses structure are absent up to date. Recently great success was 
achieved in determination of three-dimensional structure of different biological objects 
(including even ribosome) by the method of X-ray diffraction analysis with high resolution. 
However it has not changed the situation with helical plant viruses. These viruses do not form 
crystals suitable for the study by classical X-ray diffraction analysis. The only singularity 
among plant viruses is tobacco mosaic virus with its near relations which can be studied by X-
ray fiber diffraction. But even for this virus obtaining electron density maps with not very 
high resolution of 2.9 Å became the result of making efforts by the best world laboratories for 
several decades [1]. 
 
It seems unlikely that such a study may be performed for flexible filamentous viruses, such as 
potato virus A (PVA), which was an object of the present study. Today practically all the 
information on the structure of these groups virus particles was obtained by the methods of 
chemical analysis, surface mapping by monoclonal antibodies, site-directed mutagenesis, 
electron microscopy and X-ray fiber diffraction with low resolution [2,3]. With the help of 
these methods (but with insufficient accuracy) virion length and diameter were determined. 
PVA virus particle is 730 nm long and 11 nm in diameter, it contains 1 viral RNA molecule 
protected by the coat consisting of identical subunits of the protein which is called coat 
protein. 
 
Up to date the question is not answered: is there a central channel in particles of filamentous 
plant viruses? Exact number of protein subunits in one helix turn is not clear, in literature one 
can meet values 7 and 8 [3]. Detailed information on the organization and the structure of 
potyviruses genome is obtained; functions of many proteins encoded by genes of these viruses 
are determined. However such simple but important parameter as the number of RNA 
nucleotides related to one protein subunit of the virus coat remains unclear. Some information 
on coat protein polypeptide chain organization was obtained with the help of immunological 
methods and the method of mild proteolysis. However all this information is sufficient only 
for building the roughest models of coat protein subunit structure in potyvirus virions [3]. 
 
The PVA coat protein comprises 269 amino acid residues and has a calculated molecular 
weight of 30,257 Da. PVA has 73 to 78 % amino acid sequence homology to the coat proteins 
of other potyviruses [4]; the greatest differences are found in the N-terminal region, as among 
potyviruses in general [5,6]. Up to date little is known about the conformation of the PVA 
coat protein subunits and their packing arrangement in the virion. Both the N- and C-terminal 
segments of potyviruses coat proteins are thought to be surface located. When potyvirus 
particles are treated briefly with trypsin, 20 to 30 amino acids are removed from the N- and C-
termini of the coat protein subunit, leaving infective trypsin-resistant core particles that have 
coat protein subunits trimmed to 216 to 218 amino acid residues [6]. Epitope-mapping studies 
with monoclonal antibodies against PVA have shown that the N-terminal octapeptide of the 
coat protein is immunodominant [7], as has been found for other potyviruses [6,8]. 



To assess the in situ spatial organization of the PVA coat protein, it was applied the method of 
tritium planigraphy. This approach has been used successfully to probe directly the accessible 
surfaces of proteins in macromolecular assemblies such as those of the plant viruses tobacco 
mosaic virus (genus Tobamovirus) and potato virus X (genus Potexvirus), the ribosome, and 
membrane structures [9,10]. Intact PVA particles were subjected to atomic tritium 
bombardment in the special vacuum device. The result of such a bombardment is the 
substitution of hydrogen by tritium in all sterically accessible regions of investigated 
biological object. The distribution of radioactivity along the polypeptide chain characterizes 
its spatial structure, because the most-exposed parts of the macromolecule are the most 
intensely labeled. The comprehensive information on the accessible surfaces of PVA coat 
protein obtained by this method, in conjunction with theoretical approaches for predicting the 
topology of proteins, allowed the construction of a three-dimensional model for the structure 
of the protein [11]. 
 
The PVA coat protein is a multifunctional protein, which participates in virus transmission, 
virion formation, and virus movement in plants. Mutations, i.e. amino acid substitutions, in 
definite parts of the coat protein can result in different changes of virus properties. In the 
present work several PVA mutants were studied by electron microscopy. It was shown that 
different coat protein aggregates are formed depending on substitution position. 
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