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ABSTRACT 

In a variable temperature world, there is selective advantage to being able to either tolerate or 

escape from bad conditions and learn from experience to avoid future bad events.  Within 

species there are multiple strategies to survive and prevent future harmful events, but how 

organisms allocate genetic resources to tolerance and learning strategies is far from clear.  High 

temperatures can be used to examine multiple genetic bases of tolerance and avoidance of 

places predictive of aversive high temperature exposure in Drosophila. 

Natural variations at the foraging (for) locus provide flies with distinct behavioral strategies for 

survival.  Drosophila with natural variants of the for locus are known to behave differently in the 

presence of food; the heat box was used to observe behavior in an aversive environment.  I 

examined locomotion in rover (forR)and sitter (fors) flies for differences in high temperature 

induced incapacitation to test the idea that trade-offs in high temperature survival strategies 

might exist with key polymorphisms at this locus. 

Serotonin is one of the primary biogenic amines in Drosophila implicated in operant place 

learning.  Although serotonergic cell bodies and innervations patterns have been identified, 

relationships between cell bodies and the associated neurite projections are still not well 

established.  Unambiguously assigning innervation patterns to specific neuronal cell bodies is 

the first step to understanding the anatomical organization of serotonergic neurons.  Thus I have 
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begun to identify subsystems of serotonergic systems by generating transcription activator and 

repressor elements. 

I used the heat box paradigm to investigate both neuronal circuitry and genetic bases for 

operant conditioning in Drosophila, providing new insight into the fly’s ability to learn and 

remember to avoid a high temperature-associated place in a simple environment.  Using 

transcription activator and repressor elements, I have identified a subsystem of serotonergic 

neurons necessary and sufficient for place memory after direct conditioning but not after pre-

exposure to aversive temperatures. 

This dissertation work has served to identify both a subsystem of serotonergic neurons involved 

in learned avoidance of high temperature-associated places and tradeoffs in survival strategies 

employed by Drosophila when presented with a high temperature.   

 


