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Methodology Results

Figure 1. Adult male and female D. Melanogaster. Males have a solid

black tail tip, whereas females have a striped tail end.

Introduction

The health effects of GenX, a man-made chemical used in the

production and fabrication of paint, food-packaging, and non-stick

coatings, are widely unknown. Additionally, male and female

organisms may have sexually dimorphic gene expression. To

analyze the effects of GenX, we exposed Drosophila melanogaster

to the chemical and analyzed the expression of Torsin, a gene

involved in regulating dopamine levels, using qRT-PCR. We found

Torsin to be upregulated 11.78-fold in females (p=0.055) and

downregulated 1.23-fold in males (p=0.841) after exposure to

GenX. Females express Torsin 1408.5-fold less than males at

control conditions (p=0.0129). We conclude that males express

significantly more Torsin than females at baseline.

Abstract

• Torsin is involved in ATP binding and transport of proteins from the 

nucleus to the cytoplasm 

• Torsin gene expression is sexually dimorphic with a 1408 fold

difference between the female and male control flies (p-value= 

0.0129). 

• GenX did not significantly impact the expression of Torsin

gene in D. melanogaster, p-values > 0.05. 

○ CF vs. EF: p-value is 0.0549

○ CM vs. EM: p-value is 0.8405

• Overall, this suggests that male flies utilise more ATP than female 

flies and potentially have a greater energy expenditure. 

• GenX treatment did not have a significant effect on protein transport 

out of the nucleus or ATP use in the experimental flies. 

• The effect of GenX on humans may correlate to that on fruit flies due 

to genetic similarity. 

○ Query cover of 91% and Percent Identity of 36.31% for 

TOR1A, the ortholog of Torsin in humans (figure 4).

○ Human TOR1A expression might not be affected by 

GenX at an exposure level comparative to 1000 mg/kg in 

fruit flies. 

Discussion & Conclusion

● Individual physical variation among D. melanogaster was not 

accounted for when pooled for analysis. In the future, individual 

brains can be analyzed for gene expression. 

● Only one GenX concentration was tested. In further experiments, 

there should be variation in concentrations, to study the effects on 

gene expression due to varying concentrations of GenX.

● D. melanogaster was exposed to GenX only in its adult stage. In 

future experiments, D. melanogaster can be exposed to GenX 

starting from earlier life stages to understand the effects on 

development. 

Limitations/Future Directions

Summary

❖ D. Melanogaster were exposed to the potentially toxic chemical  

GenX

❖ Expression of Torsin was quantified using qRT-PCR

❖ Torsin is significantly downregulated in female compared to male 

D. melanogaster at control conditions

Figure 5: Heatmap showing expression levels of genes in 

Control and Experimental Males and Females tested using  

qRT-PCR. Red indicates a high expression level and green

indicates a low expression level. CM indicates control males, CF 

indicates control females, EF indicates experimental females, EM 

indicates experimental males. Torsin is circled in pink. Torsin was 

upregulated 11.78 fold in the EF condition from the CF condition 

(p-value = 0.0549), downregulated 1.23 fold in the EM from the CM 

condition (p-value= 0.8405), and downregulated 1408.03 fold in the 

CF condition from the CM condition (p-value= 0.0129). 
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Hypothesis - GenX exposure decreases the expression of Torsin 

in D. melanogaster. Male D. melanogaster will express more 

Torsin at baseline compared to females.

GenX - A chemical used in the  fabrication of paint, food 

packaging, and non-stick coatings. Adverse health effects 

are unknown.

D. melanogaster - has approximately 75% of disease-causing 

genes homologous to those of humans, is easy to distinguish 

between sexes, and is a well-established model organism

Torsin – utilized in the biological process of  biogenesis, 

localization and development. Torsin's molecular  function is 

ATP binding. TOR1A is the human ortholog. 

Figure 4.  Gene homology for Torsin coded proteins in three other 

species. H.sapiens - query cover is 95%, P. Iden. is 34.35%. X.tropicalis -

query cover is 90%, P. Iden. is 33.01%. D.rerio - query cover is 82%, P. 

Iden. is 35.92%(10, 11, 12).

Figure 3. Predicted 

protein interactions 

from the STRING 

Protein database. 

Torsin interacts with 

protein complexes 

involved in degradation 

of misfolded proteins.

Figure 2. Experimental design
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