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Abstract

Viruses are obligate parasites that infect bacteria, plants, insects and animals alike. The
viral genomes are small and code for a few proteins that interact with the host cell
machinery and redirect it towards their own multiplication. A detailed study of the different

“steps involved in the life cycle of these viruses is necessary to unravel the molecular

mechanisms of infection. Such studies will also enable design of suitable strategies for
controlling the diseases. Single stranded RNA viruses such as Physalis mottle virus
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(PhMV), - Sesbania mosaic virus (SeMV), Pepper vein
banding virus (PVBV), Peanut bud necrosis virus infecting tomato (PBNV-K) and single
stranded DNA viruses such as tomato leaf curl virus (ToLCV) and cotton leaf cur virus
(CLCuV) have modular genomes and detailed studies on the structure and function of
their gene products have been successfully carried out at lISc.

Viral genomes.are protected by protein capsids made of one or more identical protein
subunits, Disassembly and assembly of the capsid are two crucial steps in the life cycle of
a virus. The pathway of assembly is difficult to establish, as polymerization of the Subunits
occurs rapidly. We have expressed the capsid proteins of PhMV, SeMV and PVBV in
heterologous systems such as E. coli in which they form Virus-Like Particles (VLPs) and
studied the molecular mechanisms of their assembly through mutational analysis. It was

is essential for RNA encapsidation. VLPs of SeMV can be formed in the absence of the B-
annulus, a motif, earlier believed to be crucial for the assembly. In PVBV, surface

"

exposed amino- and carboxy- terminal residues are essential for the initiation of assembly.

The genomic analyses of these viruses have shown that PhMV, SeMV, and PVBV are
distinct new members of the tymo, sobemo, and poty virus genus, respectively. Poly-
protein processing is a common stratggy exploited by these viruses to generate different
functional products from a single large poly-protein. Viral proteases that play a crucial role
in this maturation process are unique;‘and are present within the poly-protein. The PVBV-

Engineering resistance to viral infection is an attractive alternative to conventional
breeding approaches for obtaining resistant plant varieties. Transgenic cotton with
antisense CLCuV AV?2 gene has been obtained and shown to be resistant to challenge
" inoculation in the R1 and R2 progeny plants. .



