Research interests

Insect polymorphism determined by hormones crosstalk.

Insects are one of the most diverse and successful forms of life on earth. They are unique in many ways and occupy almost every possible ecological niche. I am interested in developmentally induced polymorphism in insects and its effect on behavior and ecology. Insect development is orchestrated primarily by two hormones; ecdysone and juvenile hormone (JH). Ecdysone, initiates molting during larval development, while JH is considered to be the ‘master hormone’ of insects. JH is present in relatively high levels during early stages of larval development and fades away towards the end of larval phase. JH shows up again in adults and induce specific functions (sexual maturation in locusts, for example). Although JH was discovered almost 70 years ago and intensely investigated, its down stream cascade is still mostly unknown.

The number of hormones in insects is relatively low and new ones are rarely discovered. During my PhD thesis, I was involved in the re-discovery and characterization of one such hormone, corazonin. This neuro-hormone is suggested to be involved in locusts phase change, switching between solitary and gregarious, but is also present in other species as well. The only other major hormone, discovered in the last decade, is ecdysis-triggering hormone (ETH), discovered by a group in UCRS. This hormone is initiating the typical pre-ecdysis behavior of larvae, while ecdysone initiates the biochemical process of ecdysis. The research of those new hormones is rapidly evolving and new aspects of there functions are currently revealed. All hormones investigated thus far had been shown to be present in all insect species looked at, indicating well conserved evolutionary role. One of the major obstacles in linking molecular mechanisms underlying polymorphism to the whole organism level is the fact that molecular work is done on model organisms such as drosophila, while insect physiology, behavior, ecology etc. is usually conducted in other species (in my case locusts and beetles).


My long-term research interests are to try to bring together several unique and well-documented ecological, physiological and behavioral examples of polymorphism in insects and shade some light on the JH (and other hormones) induced mechanisms underlying those phenomenons. I will use either in my lab, and/or through already established collaborations, advanced proteomics methods. Initial screening tools will be Difference Gel Electrophoresis (DIGE) and Mass Spectrometry (MS). DIGE is powerful modification of the classical 2-D gel. Labeling samples with different fluorescent dyes (similar idea to the DNA microarrays), allows the run of two sets of samples on the same gel, under the same exact conditions. As a result, better and more accurate comparison is preformed. Such analysis allows one to achieve a high-resolution layout of the insect proteome. MS is another powerful and rapidly evolving tool, used for protein analysis. I will use MS to analyze proteins of difference, which will show up on the DIGE, when comparing solitary versus gregarious locusts, for example. Another promising use of MS is analysis of proteins in tissue, so that one can compare tissues of interest for protein content and location (horned male dung beetles vs. hornless males, for example). Analyzed proteins will result in either already known proteins (from existing data bases, mainly from the fly base, Drosophila melanogaster), or novel proteins. In either case, those proteins, will initiate future research of both the molecular level on one hand and whole organism level on the other.


I believe that by using already well-characterized polymorphism in some species, together with advanced proteomics techniques in others, substantial contribution of data can be added to the understanding of insect polymorphism and its underlying molecular mechanisms. 

Another major aspect of the proposed research will be to find new, or less characterized, examples of polymorphism in insects. This line of work will be either morphological (in the lab) or ecological and behavioral (field and lab). Availability of resources will determine the extent of research carried out by me, versus research conducted at collaborating labs.

