
 
   

 
 

 
 

  
   
 

Introduction
Drosophila melanogaster, more commonly 
known as the fruit fly, is a viable model 
for many neurodegenerative diseases. The 
Drosophila is 60% homologous to the 
human genome and the species' minute 
size provides an ideal system for genetic 
manipulation.
Loss of olfaction is a common early 
symptom of neurodegenerative diseases 
like PD (Parkinson's Disease) and 
Alzheimer's.
Some evidence suggests cholinergic 
systems are involved with the loss of 
olfaction. To investigate this relationship,
olfactory aversion in flies with 
chronically activated cholinergic 
neurons was observed.
ChAT (Choline acetyltransferase) is an 
enzyme that biosynthesizes acetylcholine.
Cholinergic neurons are highly 
concentrated with ChAT.
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Results

Using the virtual fly brain database to analyze 
expression of ChAT in Drosophila neurons, the 
figure above shows a general mapping of 
cholinergic neurons in the fly brain. 
Over-expression of ChAT in Drosophila will 
provide a more detailed account of cholinergic 
expression in the brain. And will specifically 
provide input into the connection between 
olfactory reception and cholinergic systems

Methodology

ChAT-GAL4 flies are sexed and crossed with 
TRP-UAS flies. 
TRP line allows for chronic activation under 28C 
conditions
UAS-TrpA1.K}attP16 is an insertion in the 
P{CaryP}attP16 target site

Behavioral Assay
Crossed flies are placed in Drosophila Activity 
Monitors (DAMs)

DAMs track olfactory aversive behaviors 
through analyzing startle response from 
an odor stimulus immediately.

Putrescine (C4H12N2), piperine (C17H19NO3) 
and benzaldehyde (C₇H₆O) are placed as 
aversive odor stimuli at the front of each 
chamber. 

It was originally hypothesized that over- 
expression of ChAT would increase olfactory 
reception. 

With a GFP cross and fluorescence 
microscopy, further imaging can be done 
and a detailed mapping can be synthesized.

There is likely a larger undiscovered 
correlation between olfaction and cholinergic 
systems
Future research could explore the localization 
of SOD2 and SOD1, genes which have a strong 
association with olfaction.
Comparing the human brain to the current 
Drosophila brain mapping can aid in drug 
targeting.
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Figure 1. Schematic of acetylcholine 
biosynthesis with ChAT

Figure 2. Schematic of 
GAL4-UAS TRP cross used 
in experimentation

Figure 3. Various methods of 
GAL4-UAS crossing and their 
functionality

Figure 4. Slice view of ChAT expression pattern shown in virtual fly brain 
database
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Figure 5. 3d view of ChAT expression pattern shown in virtual fly brain 
database6
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Figure 5. GFP fly line brain imaged with 
fluorescence microscopy

Figure 6. GFP fly line brain imaged with fluorescence 
microscopy (DAPI) with multiple saturations. 

Figure  7. Locations of various nicotinic acetylcholine receptors 
and their connection to neurotransmission pathways
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