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Hi, my name is Ron Nachman and I'm a research chemist with the Area Wide Pest Management Research 
Unit which is part of the Southern Plains Agricultural Research Center in College Station, Texas.

After completing my Ph degree at Stanford University, I started with ARS in 1981 at the nearby Western 
Regional Research Center in Albany, California. Now, here I worked on natural products chemistry of 
rangeland plants poisonous to livestock as well as development of antiviral agents to treat livestock 
disease. 

Now, I was later recruited by the National Program Leader to change my research focus, in 1985, to the 
brand-new field of insect neuropeptide hormones. In 1989, I transferred to what is now known as the 
Southern Plains Agricultural Research Center in College Station, Texas, where I continued to work on the 
development of novel, environmentally friendly pest insect management strategies based on neuropeptide 
hormones. 

I wanted to work in the field of insect neuropeptide hormones because it was a cutting-edge frontier area. 
Aside from the fact that it was a cutting edge field, it also held my interest because it was at the very 
intersection of chemistry and biology. It dealt with finding out just how insects use neuropeptide 
hormones. At the start of this, what I would call a great journey, I was able to undertake a sabbatical as a 
visiting scientist at the Salk Institute in the laboratory for neuroendocrinology and following this exciting 
tenure, I was able to apply what I learned about the chemistry and the biology of human neuropeptide 
hormones to the new field of insect neuropeptide hormones. 

Soon after, I undertook a second sabbatical, as visiting scientist, at the Scripps Research Institute and here 
I learned about computer modeling techniques which I also applied to my current research focus on insect 
peptide hormones. 

Insects produce neuropeptide hormones in their brain and other nerve organs to regulate life processes 
critical to their survival. The insect needs to be able to turn the regulatory signal off when it has completed 
its job or otherwise the message would fail to correctly regulate these finely-tuned processes and rather 
lead to disruption of those processes. 

So, our first step was to isolate and characterize the chemical structures of neuropeptides present in the 
nerve organs of individual pest insect species. Following this we had to determine the three-dimensional 
shape that they adopt when they dock with the active site to successfully turn on the regulatory signal. We 
then had to design and synthesize mimics of these neuropeptides that could adopt the same shape and 
chemical signature of the natural neuropeptide hormone and yet also be stable to the insect enzyme that 
are attempting to eliminate the natural hormone. We designed both biostable mimics called agonists that 
could over-stimulate neuropeptide regulated processes and other biostable mimics called antagonists that 
could block neuropeptide regulated processes. With these mimics we are able to disrupt those critical life 
processes leading eventually to control of pest insect populations. 

We have identified dozens of specific regulatory neuropeptide hormones from a wide variety of insect 
pests including the corn earworm, tobacco budworm, boll weevil and stink bug that damage crops. As 
well as biting flies, mosquitoes and ticks that spread disease in man and livestock. 

We and collaborators have been the first to show that insects use specific neuropeptides to regulate such 
things as water balance, digestion, metabolism and early development and also are  involved in feeding 
and satiety. And we were also the first to develop modified neuropeptides which we call mimics that can 
penetrate the insect's outer protective surface called the cuticle and also the gut wall. Now these are 
necessities for potential treatments to be able to take affect which the natural neuropeptides cannot do. 

Now these mimics that we have developed have proved to be instrumental in helping to enhance the 
effectiveness of traditional insecticides, to help ward off mosquitoes; to control insect appetites; to block 
production of reproductive pheromones in tobacco bud worms and disrupt diapause in cotton boll worms. 
So one of the goals now is to develop non-peptide pneumatic analogs that either show even greater 
potency or are cheaper to produce increasing the likelihood that they will be competitive at the present 
time in the marketplace with those that are currently available.

Agrochemical firms have expressed a keen interest in our research to develop new pest control strategies 
based on insect neuropeptide hormones. In addition, we have done some collaborative research on the 
identification and characterization of regulatory neuropeptides from other invertebrates. Now researchers 
working with ticks and nematodes have expressed interest in our work on the development of biostable 
mimics of insect neuropeptides and how it will be applicable to the development of similar agents to 
control these other invertebrate pests. And also, researchers involved in shrimp aquaculture have been 
similarly in applying our successful methods with insects to the development of biostable mimics of 
shrimp neuropeptides. 

Now, many researchers in the field of pharmaceutical development have been keenly interested in our 
novel methods for the development of biostable mimics of the neuropeptides of insects that are based on a 
strategy that takes into account their active three-dimensional shape. These same methods have been, and 
can in the future, be applied to human and/or mammalian neuropeptides to develop biostable mimics for 
drug development purposes. 

I think the person on the street would be most interested to know that we are using the pest insect's own 
chemical signals to control them. Now this should hamper the pest's ability to develop resistance--a 
problem that bedevils traditional insecticides that are currently in use. And, unlike many current 
pesticides, these specific control agents will also be environmentally compatible and therefore safer for 
humans and other non-target organisms. 

It's a privilege to be a part of the ARS community and I feel honored to receive this recognition from my 
parent organization for undertaking research that I've also thoroughly enjoyed all of these years. 







