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Professional exposure: 
 
• Fulbright Scholar  & Visiting Scientist (1984-1985)- Department of Biology, 

Marquette University,    USA  
• DST Young Scientist Project (1987-1989) 
• Indo-German Exchange Prog. Fellow (1991)- Department of Developmental Biology 

and Physiology, University of Tubingen, Germany 
• Visiting Scientist (1993)- Department of Biology, Marquette University, USA  
• INSA Exchange Fellow (2000)- Institute of Entomology, Czech Acad. Sci., Budjovice, 

Czech Republic  
• DST-DAAD Exchange Program Fellow (1999-2001), Department of Cell & 

Developmental Biology, Wurzberg University , Germany 
• Visiting Scientist, Wurzberg University, Germany (2003) 
• Editorial Board Member of Entomon  (From 1995) 
• Editorial Board Member of Arch. of Insect Biochemistry and Physiology- Wiley-Liss 

Press (From 1997) 
• Guest Editor, 2005, Special issue, Fish Physiology and Biochemistry, Springer, The 

Netherlands 

Areas of Research: 

Molecular physiology and biotechnology, biointensive integrated insect pest management, 
antibacterial properties of metal nanoparticles and peptides/proteins:   

The primary focus of our research is to understand the hormonal regulation of various genes 
during development and reproduction of insects as well as spiders. Extensive studies from our 
group revealed that the hexamerins (larval storage proteins) which are known to play crucial 
role during metamorphic development, also play important role in adult reproduction. For the 
first time we have demonstrated that in the male insects they are sequestered and secreted in the 
seminal fluid and make a major (40%) exogenous component. These are transferred to females 
during mating, deposited in eggs and play vital role the early embryonic development.  My 
group has successfully demonstrated the receptor mediated selective uptake of hexamerins in 
various tissues of lepidopteran insects, which is regulated by and steroid hormone 
(ecdysteroids). We have also identified and characterized a novel small molecular weight (19 
kDa) protein (HP 19) in the blood (haemolymph) of insects, which plays crucial role in 
regulating the rapid, non-genomic action of steroids. It regulates the ecdysteroid dependent 
activation the hexamerin receptors during larval-pupal transformation and neutralization of this 
protein using specific antibodies blocks the postembryonic development leading to either 
larval-pupal or pupal-adult intermediates, which are non-viable. We are capitalizing on 
hexamerins and their receptors for designing novel strategies for site directed delivery of 
growth regulators/control agents.  
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We are also focusing on the identification and characterization of novel cry genes from the 
local isolates of Bacillus thuringiensis (microbial biopesticide) which are effective against 
variety of lepidopteran pests. Recently we have identified a Cry toxin binding receptor in the 
fat body membrane, which is a novel aminopeptidase, and   suggest that the insect fat body 
could be an alternate target for the action of Cry toxins. We have also identified low molecular 
weight protease inhibitors from various plants which have fairly good insecticidal property. A 
long term goal of our research is to identify novel molecules and molecular targets which could 
be exploited for biointensive integrated pest management.  
 
Recently we are also emphasizing on silk genes of lepidoptera as well as spiders and trying to 
study their regulation, evolutionary pattern with a view to exploit them for production of novel 
products. 
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