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Genome organization and characterization of        ToLCNDV- 

Manipur isolate (MG649330) 
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Circular genome organization of ToLCNDV- Manipur isolate infecting tomato constructed 

by UniPro UGENE version 1.12.2. B: Schematic representation of ToLCNDV-Manipur 

isolate with genomic position of ORFs of DNA A. 

 

 

 

 

 

Conserved stem loop containing a common region (CR) show in red colour within 

intergenic region of ToLCNDV- Manipur isolate infecting tomato. 



 

 

 

 

 

 

 

 

 

 



 

 
 

 

 
 

Alignment of intergenic region of DNA-A (ToLCNDV- MG649330) component of the 

ToLCNDV Manipur isolate characterized in this study and obtained from the EMBL 

database. Gap (-) were introduced into the sequence to optimize the alignment. The position 

of the stem loop structure (the two legs of which are highlighted in brick red), that contain 

the nanonucleotide sequence (TAATATTAC) highlighted in olive green, the TATA box of 

the Rep promoter highlighted in olivegreen and the predicted iterons (F1 and F2 for the 

virion-sense highlighted in yellow; R1 for complementary sense highlighted in light blue) are 

indicated 



 
 

 

Integrated view of a recombination result of ToLCNDV Manipur isolates with similarity 

plot that showed a clear recombination event, detected by pairwise alignment of sliding 

windows and manually verified by similarity 



 

 
 

 

Multiple amino acid alignment of coat protein (AV1)gene of ToLCNDV- Manipur isolate 

infecting tomato among the ToLCNDV infecting tomato, potato, okra or chilli respectively. 

Within the alignment ‘*’ indicate same residues, ‘:’ indicate similar residues and ‘.’ 

Indicate dissimilar residues among the sequences 
 

 

 

 

 

 

 

 
 



 

 

 

 

 

 

 

 

 

 



 



 

 

 

 



 

 
 

 



 

 

 

 

 

 

 

 

 
 

 



 



 



 

 
 



 

 



 

 


