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Research interest and scientific background: Swarming migratory locusts are one of the ten Biblical 

Plagues, with recurrent outbreaks until today. The long-distance flight of these insects is fueled by body 

fat (triacylglycerol; TG) stores, which become mobilized on demand by lipolysis. Some 50 years ago 
Adipokinetic hormone (Akh), a functional analogue of mammalian glucagon, was identified to be the key 

catabolic hormone to trigger insect lipolysis. Until now, however, there is no conclusive in vivo evidence 

concerning the molecular identity of the Akh-dependent TG lipase (Akh-TGL) in any insect species. Our 
earlier work in the model insect Drosophila demonstrated a dual control of storage lipid mobilization1: by 

the Akh signaling pathway and by the Brummer TG lipase, the fly homolog of the central mammalian 

Adipose triglyceride lipase (ATGL)2. Our characterization of fly mutants, which lack Brummer lipase3, the 

Akh hormone4, or the Akh receptor1 set the stage for the genetic identification of Akh-TGL and its 
subsequent characterization. This project will identify a long-standing “missing link” in insect energy 

homeostasis control and promises to disclose novel targets for intervention with reproduction and 

physiological fitness of insect pests. As factors and mechanisms of storage lipid breakdown are 

evolutionarily conserved, identification of Drosophila Akh-TGL bears the potential to provide novel 
insights in mammalian lipid metabolism. 

Approach and methods:  The Drosophila Akh-TGL gene will be identified by a genetic in vivo RNAi screen. 

The corresponding Akh-TGL protein will be subjected to structure-function analysis and in vitro 

biochemical characterization. Akh-TGL mutant Drosophila and transgenic flies will be generated for in vivo 

functional analyses including regulatory network reconstruction. The general validity of this Drosophila 
model in insects will be addressed in migratory locusts. 

Affiliation: The student will work at the Institute of Molecular Biosciences at the University of Graz. This 

project is directly connected to the doc.fund Molecular Metabolism.  
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