
Selective vulnerability of Dopaminergic neurons revealed by 
Genome-wide analysis 

The hallmark of Parkinson’s Disease (PD) is the loss of dopaminergic (DA) neurons in the brain.
However, little is known about why DA neurons are selectively vulnerable to PD [2]. To identify
genes that are associated with DA neuron loss, we screened through over 200 wild-caught
populations of Drosophila melanogaster as part of the Drosophila Genetic Reference Panel
(DGRP) [5]. Here we identify the top associated genes containing SNPs that render DA neurons
vulnerable. We tested these genes further by using mutant analysis and tissue-specific
knockdown for functional validation. We found that this loss of DA neurons caused progressive
locomotor dysfunction in mutants and gene knockdown analysis as well. We plan to investigate
Sestrin and CG42339, two of the most significant candidate genes from our screen [1,3,4].
Further analysis of these genes should help to identify the factors that render DA neurons
selectively vulnerable to PD.
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200 lines were screened from the Drosophila Genome Reference Panel and 9 candidate 
genes were identified that caused the loss of DA neurons. 

In the future we plan to further characterize our genes of interest based on these data                
-----collected. 
Sestrin and CG42339 were two genes we are further characterizing based on the mutant,           

knockdown and climbing data that has been collected. 
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Drosophila melanogaster brains were dissected and stained to assess DA neuron number.
Immunohistochemistry was performed by using Tyrosine hydroxylase antibody, which

stains the DA neurons. Neuronal clusters were counted.
Locomotor behavior was depicted when using a climbing assay. Percentage of flies able 

to climb up to an 8cm mark on a glass vial in 20 seconds in groups of about 10  were     
recorded as climbing index. 
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Figure 1. Vulnerability of DA neurons various across genetic
backgrounds. Green dots measure the average number of PPL1 per cluster
in each of the 201 DGRP fly stocks at Day 21. Genes harboring SNPs most
significantly associated with fewer DA neurons are listed in Table 1.

Figure 3. Loss of PPM1/2 DA neurons is significant upon knockdown of 
candidate genes. (A-J)  shows the cluster containing PPM1/ 2 neurons in the order 
of Wildtype, Tow, CG42339, Megalin, Plexus, Trf2, Tweek, Sestrin, and Lim3 Day 3 
and Day 21. *, p <0.05 ****, p < 0.0001.

Figure 4. No significant loss of DA neurons in the PPM3 cluster upon knockdown 
of candidate genes. (A-J) shows the control with Wildtype, Tow, CG42339, Megalin, 
Plexus, Trf2, Tweek, Sestrin, and Lim3 at Day 3 and Day 21. 

Figure 2. Loss of DA neurons in the PPL1 cluster is significant upon knockdown 
of candidate genes (A-J)  shows the cluster containing PPL1 neurons in the order of 
Wildtype, Tow, CG42339, Megalin, Plexus, Trf2, Tweek, Sestrin, and Lim3 at Day 3 and 
Day 21. ***, p < 0.001 ****, p < 0.0001.

Figure 5. Significant loss of DA neurons for select genes in clusters PPM1/2 
and PPL1. (A) Significant loss of DA neurons in the PPL1 cluster for CG42339 and 
Sesn double mutants. (B) shows a loss of PPM1/2 neurons for CG42339. (C) There 
is no significant loss of neurons in the PPM3 cluster. Day 3 and Day 21 were 
compared for all mutants. *, p <0.05 **, p <0.01.
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Functional validation of DGRP candidate genes leads to 
progressive loss of DA neurons 

Progressive neurodegeneration in Sestrin and CG42339
mutants

Locomotor dysfunction found in mutant and 
knockdown in the DA neurons 

Figure 6. Progressive locomotor dysfunction found when candidate genes are 
not maintained. (A) Locomotor dysfunction observed in CG42339MI113384, Kirre, 
Sesn double mutants at D21 (B) Dysfunction found in Megalin, Plexus, Tweek, Sesn, 
and Lim3 knockdown in DA neurons.***, p <0.001 ****, p <0.0001. 
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