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are supposed to be responsible for economic loss of more than several 
billions dollars per year worldwide.8

Viruses are classified into families and genera based on: 1) the 
type and size of their nucleic acid, 2) the size and shape of the 
capsid, and 3) presence or absence of lipid envelope surrounding the 
nucleocapsid. According to the International Committee on Taxonomy 
of Viruses (ICTV), plant viruses can be grouped into 73 genera and 49 
families. It must be noted that most of the viruses were reported from 
cultivated plants which in turn represent only a very small fraction of 
the total number of plant species.9 Viruses infecting wild plants have 
been poorly studied,10 but since last one and half decade researchers 
are carrying out various studies to document viruses infecting wild 
plants.11

Viruses structure
In general, the virus structure is composed of its coat proteins 

surrounding the viral genome. Assembly of viral particles in a 
particular shape take place spontaneously.12 More than half of known 
plant viruses have rod-shaped (flexuous or rigid) structure. Although 
viral particle length usually depends on the genome but in most of 
the viruses it ranged between 300-500nm along with a diameter of 
15-20nm.13 Protein subunits are placed around the circumference of 
a circle that eventually form a disc. The various are stacked to form a 
tube-like structure which is having a cavity in middle with a particular 
shape to harbor the nucleic acid genome.14 Isometric particles are the 
second most common structure amongst plant viruses after rod shape.13 
The isometric particles are 17-75nm in diameter. In plant viruses 
having only a single coat protein, the basic structure consists of 60 T 
subunits, where T is an integer. While in plant viruses that are having 
2 coat proteins, these two sub-units associate to form an icosahedral 
shaped particle.15 The best studied example of the latter case is genera 
Geminiviridae. They have dual particles i.e., two isometric particles 
coupled together.16 A very few plant viruses, in addition to their coat 
proteins, have a lipid envelope.8 The best example of enveloped plant 
viruses is Tospoviridae family. It is one of the emerging virus family 
causing enormous economic losses in horticultural crops throughout 
the world.17

Plant viral proteins

Plant viruses are composed of a coat protein and a single type 
of nucleic acid, either DNA or RNA. About 3/4th (~75%) of plant 
viruses genomes consist of single stranded RNA (ssRNA). While 
more than 2/3rd (~65%) of plant viruses have positive sense ssRNA, 
whereas rest of the 10% have negative sense ssRNA. In plant viruses 
having -ssRNA genome, they must be converted to +ssRNA before 
they proceeding to translation. 5% of total known plant viruses are 
double stranded RNA and thus, they can be immediately translated as 
+ssRNA viruses. Approximately 3% of plant viruses require a reverse 
transcriptase enzyme to convert between RNA and DNA. About 17% 
of known plant viruses are ssDNA (such as Geminiviridae family) and 
very few are having double stranded DNA (dsDNA) genome (such as 
Caulimoviridae). When compared to the plant viruses, 1/4th of animal 
viruses have dsDNA genome.18

Genus potyvirus

Potyviridae members account for almost a third of the total known 
plant virus species19 and cause more than half the viral crop damage 
throughout the world,20 infecting most economically important 
horticultural crops.8 This is the largest of the genera of plant viruses 
(about 180 species) and contains some economically important 
viruses such as Potato virus Y (PVY) and Bean yellow mosaic virus 
(BYMV). Based on the amino acid sequences of their coat proteins, 
the Potyiviridae can be divided into six genera.21

It is one of the largest genus of plant viruses having one ssRNA 
component that encodes for one giant polyprotein having size of 
approximately 350kDa.22 This one large polyprotein is cleaved by 3 
different virus-encoded proteases into 10 different mature proteins. 
The two proteins at the C-terminus of the polyprotein are respectively 
an RNA-dependent RNA polymerase (RdRp) and the coat protein 
(CP). Functions of most of the proteins is known, infact, most of the 
proteins are multifunctional.23 

Genus tospovirus

They are enveloped isometric RNA viruses having a tripartite 
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Introduction
Plant viruses cause considerable losses in quantity and quality of 

crops throughout the world. Crops are at risk of virus infection as 
viruses are difficult to detect and identify.1 More than 1000 different 
plant viruses have been discovered since identification of Tobacco 
mosaic virus in late 1800s.2,3 Viruses are the second most important 
plant pathogens after fungi.4 Because of the economic importance of 
these significant plant pathogens, the present review provides primary 
insight into the plant viral structure and proteins. Further, reports 
about two important plant virus genera are included.

In general, viruses are minuscule when compared to other plant 
pathogens such as bacteria and fungi and can be viewed only with 
electron microscope.5 Like other plant pathogens, plant viruses spread 
and cause major economic losses to various horticultural crops such 
as barley, corn, potato, rice, tomato, onion and wheat.5–7 Plant viruses 
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genome with small (S), medium (M), and large (L) segments of 
ssRNA. The genome consists of three negative- or ambisense 
single-stranded RNAs.24 They are transmitted by thrips and are one 
of the most important plant virus groups infecting a wide range of 
economically important horticultural crops throughout the world.25,26 
Tospovirus genus belong to Bunyaviridae family, which is a large 
group of predominantly animal-infecting viruses.27

Tospoviruses have a unique particle morphology, along with 
genome organization and expression strategies. The virus particles are 
80-120nm in size and have two viral glycoproteins.28 Tospoviruses are 
transmitted by many thrips species. Three thrips species, Frankliniella 
occidentalis (Western flower thrips), F. fusca (tobacco thrips) and 
Thrips tabaci (onion thrips) are currently present in the US.

More recently virus research has been focused on understanding 
the genetics and molecular biology of plant virus genomes, more 
particularly with focus on elucidation of virus replication and 
movement. Exploring the viral protein functions to be used by 
biotechnology companies such as the use of viral derived sequences 
to provide understanding of virus resistance. Recent technology burst 
has empowered humans to manipulate plant viruses that may provide 
unique approach in production of novel proteins in plants.
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