
Plant viruses are viruses that affect plants. Like all other viruses, plant viruses are 
obligate intracellular parasites that do not have the molecular machinery to replicate without 
a host. Plant viruses can be pathogenic to higher plants. 

Most plant viruses are rod-shaped, with protein discs forming a tube surrounding the 
viral genome; isometric particles are another common structure. They rarely have an envelope. 
The great majority have an RNA genome, which is usually small and single stranded (ss), but 
some viruses have double-stranded (ds) RNA, ssDNA or dsDNA genomes. 

Plant viruses are also used as expression vectors. Because of following properties. 

 Plant viruses are considered as efficient gene transfer agents as they can infect the intact 
plants.  

 They produce large number of copies per cell which facilitate gene amplification and 
produce large quantity of recombinant protein. 

 Some viruses are systemic, they spread throughout the plant.  

Most plant virus vectors are RNA viruses but there few DNA viruses which are commoly used in 
plant transformation. 

 DNA Vectors  

1. Cauliflower mosaic virus (CMV) 2. Gemini viruses 3. Mastreviruses 4. Begomoviruses  

 RNA Vectors  

5. Tobacco mosaic virus (TMV) 6. Brome mosaic virus (BMV) 7. Hordeiviruses 8. 
Potexviruses 9. Comoviruses. 

 

i) Cauliflower Mosaic Virus: 

 The Cauliflower Mosaic Virus (CaMV) is a double-stranded DNA virus which infects a 
wide range of crucifers, especially Brassicas, such as cabbage, cauliflower, oilseed rape 
or mustard. In order to get itself and its DNA replicated (multiplied) within a plant cell, 
the virus must trick the plant's own molecular ‘machinery' to do this task 

 CaMV belongs to pararetroviruses. 

 The infection is systemic.  

 It’s genome does not contain any non-coding regions.  

Genome of CMV 



 ORF I – Movement Protein 

 ORF II – Insect Transmission Factor 

 ORF III – Structural protein/DNA-binding protein. 

 ORF IV – Capsid Protein 

 ORF V – Protease, Reverse Transcriptase and RNaseH  

 ORF VI – Translational Activator.   

 ORF VII – Unknown (Appears to not be required for infection)  

 

 

  



Tobacco Mosaic Virus 

 TMV have single-stranded RNA genome which also serves as mRNA. It encodes at least 
three  proteins in four open reading frames. 

 The genome encodes 4 open reading frames (ORFs), two of which produce a single 
protein due to ribosomal read through of a leaky UAG stop codon.  

 The 4 genes encode a replicase , an RNA-dependent RNA polymerase, movement 
protein (MP) and a capsid protein (CP).  

 The coat protein (cp) gene seems to be nonessential and can be site of integration of 
transgene.  

 Viral RNA promoters are successfully manipulated for the synthesis of recombinant 
messenger RNAs in whole plants.  

 This vector consist of two steps, first, is the use of cDNA copy of viral genome for 
cloning in E. coli and, second, is in vitro transcription of the recombinant viral genome 
cDNA to produce infectious RNA copies to be used for plant infection. 

 

 

 


