
INTERNATIONAL VOLUNTEER PROGRAM 
APPLICATION FORM 

 
Name, address and telephone number of the person responsible for this proposal 

Prof. Ada Rafaeli,  
Agricultural Research Organisation (ARO), 
The Volcani Center 
Bet Dagan, Israel 
Email: vtada@volcani.agri.gov.il  
Tel: 972-3-9683729 

 
Name of the laboratory and host institution 

Stored Products Section 
Pheromone Research Laboratory, 
Department of Food Science,  
Agricultural Research Organisation (ARO), 
The Volcani Center 
Bet Dagan, Israel 

 
Title of the research project in which the volunteer would be involved 

Molecular Characterization of PBAN G-Protein Coupled Receptors in Moth Pest Species: Design of 
Antagonists 

 

Have you already identified a candidate? 

 

Name and email address of the candidate: 
 
NO 
 

Background, knowledge and level required from the applicant volunteer (including languages) 
Education: Ph.D Degree in either Chemistry, Physics, Biochemistry, Computer Sciences, Bioinformatics 
(or some combination of these) 
Languages: Fluent knowledge of the English language: reading, writing and speech. 
Experience: Programming or bioinformatics skills, molecular modeling or computer simulations is a plus.  
 
 
 
 

 

Suitable date for 
receiving the volunteer Duration of the stay Participation in the 

monthly allowance 

May 2010     6-12    months 750 euros 
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Description of the specific research work, which would be carried out 
(Please enclose a two pages description of the project – Arial 10, Line spacing 1.5 point) 

Insects represent a group of organisms with a phenomenal reproductive success, thus understanding 

the behavioral adaptations of mating would contribute considerably to our knowledge concerning the 

evolutionary significance of these processes. In many moth species (Lepidoptera), sexual encounters depend 

on the release of a unique blend of sex pheromones by one sex, usually the female, to attract conspecifics. 

Adult, sexually receptive female noctuid (night-flying) moths signal their receptivity to mate during the 

scotophase (night) by producing and releasing a volatile sex-pheromone blend. In most moths the blend is 

derived from fatty acid biosynthesis and is produced by the pheromone gland, which is situated between the 

ultimate and penultimate terminal segments of the abdomen. Since the moths represent one of the major 

groups of pests in agriculture, the understanding of the molecular regulatory mechanisms responsible for 

pheromone production is crucial in order to devise ideal strategies for mating disruption, specifically for the 

modeling of effective and selective antagonists that will block pheromone-mediated communication and 

thereby prevent successful mating. 

 Pheromone production in female Helicoverpa armigera, used as a model in this study, is gated within a 

window of receptivity during the latter part of the scotophase. At this time, females signal receptivity by a 

typical calling posture in which the pheromone gland is extruded (calling behavior). In moth species that utilize 

pheromone blends derived from fatty acid biosynthesis, pheromone production is under neuroendocrine 

control due to the timely release of Pheromone Biosynthesis Activating Neuropeptide (PBAN), a neuropeptide 

produced by neurosecretory cells in the suboesophageal ganglion (SOG) situated below the brain. PBAN is 

widespread throughout insects and its pheromonotropic role has been well elucidated in many Lepidopterans. 

PBAN-like peptides that are found in other insects have diverse (although cross-reactive) functions. PBAN is 

found both in females and males but its role in the males is as yet unknown. These findings indicate the 

ubiquity and multifunctional nature of the pyrokinin/PBAN family of peptides. PBAN activity on pheromone 

gland cells causes an influx of extracellular calcium that promotes the production of cyclic-AMP in isolated 

pheromone glands through the involvement of G proteins, indicating its association with a G-protein coupled 

receptor (GPCR). 

In insects GPCRs are involved in many essential functions involved in survival and propagation and are 

therefore an attractive target for insecticide design. We have chosen to identify the natural binding domains of 

the PBAN-receptor (PBAN-R) with natural ligands in order to determine likely chemistries that could inactivate 

the receptor.   In order to rationally design antagonists for the PBAN-R, information about the natural binding 

domains is required. The rational designing of potent antagonists has been hampered by the lack of structural 

information on receptor-bound ligands. To help identify the binding domains we created a model of the 3D 

structure of the receptor using the X-ray structure of rhodopsin (a vertebrate GPCR) as a template after 

multiple sequence alignment of the PBAN-R with several other GPCRs. Studies using computer simulated 

docking with this model predicted putative binding sites.  
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Our objectives now include  the refinement of the model and testing putative antagonist compounds for 

in silico activity followed by verifying biochemical and physiological bioassays. Modeling likely chemical 

interactions between peptide ligands and specific amino acid side-chains of the receptor will provide a 

template to rationally design antagonists that will bind to the receptor.  Receptor-ligand interactions will be 

confirmed with experimental mutation and bioassay studies.  This approach will identify lead candidates that 

can be further modified chemically to produce a product that could be useful in the control of insects. 

 Thus our working hypothesis is that, since the emission of sex-pheromone is necessary to attract a 

mate, then failure to produce and emit pheromone is a potential strategy for manipulating adult moth 

behaviour. In this proposal we aim to design effective and specific antagonists that will manipulate adult moth 

behaviour by interrupting the biosynthesis and release of sex pheromones. We will use several 

complementary approaches (biochemistry, physiology, molecular biology, molecular dynamics and modeling) 

to attain our objectives, which are based on our successful progress at the characterization of the PBAN-G-

protein coupled receptor and its interaction with its ligand, PBAN in heliothine moths. The proposed research 

will be directed at revealing the activation/binding domains and gene regulation mechanisms of the PBAN-R’s 

thereby providing crucial information for the design and screening of PBAN-R-blockers/inhibitors. To attain 

our objective at identification of the binding domain for rational design of antagonist we plan (1) in silico 

modeling studies for identifying specific amino-acid side chains that are likely to be involved in binding PBAN 

with the receptor and (2) bioassays to verify the modeling studies using cell lines and pheromone gland 

bioassays (at tissue and organism levels) against selected, designed compounds to confirm if compounds are 

agonists or antagonists. We anticipate that the integration of molecular modeling and biochemical studies will 

generate innovative, specific and biologically safe insect-control compound-prototypes, which will effectively 

disrupt mating. 
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