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All animals, from simple to complicated forms, need to keep their interior conditions stable to 
survive in the environment. This phenomenon, known as homeostasis, can also be applied to 
different processes involved in stabilizing the balance between energy intake and energy 
expenditure. Energy homeostasis is mainly governed by the brain which regulates the function of 
other organs in the body. Those organs are involved in controlling the different forms of the 
energy in the body such as lipids (stored source of energy) or blood glucose (Primary source of 
energy). Brain controls homeostasis in another level by changes in the animal behavior such as 
feeding, aggression and mating behavior. It might be obvious that animals change their feeding 
behavior due to the lack or abundance of the food resources but it is more complicated to 
understand the changes in mating and aggression behaviors and the molecular events underlying 
these behavioral changes. 

Because of the central role of energy homeostasis in animal survival, the molecular mechanisms 
underlying these processes are conserved throughout the evolution. In mammals the main part of 
the brain controlling the energy homeostasis is hypothalamus which conveys its signals to 
pancreas and liver. Two pancreatic hormones insulin and glucagon are controlling the levels of 
circulating glucose conveying their effect on the liver to make a balance in the energy level. In 
order to get a better understanding of molecular mechanisms of this process we decided to target 
genes that are believed to control the processes involved in energy homeostasis and knock them 
down in the brain of Drosophila melanogaster and then study the effect of these genes on 
metabolism and behavior of the flies. Drosophila is a model organism which provides a strong 
genetic tool enabling scientists to manipulate target genes in a tissue/cell specific manner. 
Drosophila brain has a region homologous to the hypothalamus which produces Drosophila 
Insulin Like peptides (DILPs) with the same role as mammalian insulin peptide in energy 
homeostasis. 

The key protein controlling the expression of the genes involved in energy homeostasis is CREB, 
a transcription factor which binds to the DNA and activates the gene expression. There are 
several other proteins upstream in the pathway, which are controlling the activity of CREB such 
as CRTC, PKA, SIK2 and OAMB. The aim of this project was to knock down these genes in the 
drosophila brain and study the effect of these proteins on the metabolism, mating and aggressive 
behaviours. We showed that knocking down the CREB, CRTC, PKA and SIK2 genes changes the 
metabolism in a way that flies become less resistant to the starvation. In addition, Knocking down 
the CREB gene results in an increase in the lipid content of the body. This is because in the low 
energy conditions CREB activated gene expression results in releasing the glucose to compensate 
for the low levels of energy. In the absence of CREB, these genes cannot be expressed and the 
stored form of energy like lipids accumulates in the cell. Knocking down the CREB and PKA 
which activated binding of CREB to the DNA, increases the mating behavior of the flies which 
shows that CREB usually suppresses the mating behavior. Since CREB is activating gene 
expression in low energy conditions it seems fairly logical that it affects the behavior in a way 
that avoids extra consumption of the energy. Mating needs extra energy in the flies and in low 
energy conditions is suppressed by the brain via transcription factor CREB. 
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