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 ALS is a fatal complex disorder characterized by upper and lower motor neuron 

degeneration. Genetics clearly play a role in disease, however, only 10% of cases are familial, 

while 90% are sporadic. While it is known that TDP-43 protein aggregation occurs in 97% of 

ALS cases, the underlying disease mechanics remain poorly understood. Additionally, disease 

progression varies between patients and physical activity and toxin exposure have been theorized 

as environmental contributors based on clinical data. These disease characteristics indicate that 

environmental factors likely play a role in ALS in addition to genetics. One process which could 

mechanistically link these factors to the ALS phenotype is oxidative stress. In recent studies, 

oxidative stress has been shown to potentially induce TDP-43 aggregation and many of the 

theorized environmental factors are thought to be capable of inducing oxidative stress. At this 

time, the experimental outcomes of environmental exposures in ALS have not been extensively 

researched. To address this, we have designed a comprehensive study that investigates the effects 

of oxidative stress inducing toxin exposure on ALS-like phenotypes such as locomotor 

dysfunction. Specifically, we are raising Drosophila larvae on food containing the herbicidal 

toxin, sodium arsenite at low levels (e.g., 10 micrograms/liter), below the EPA acceptable levels 

in water. We hypothesize that wild-type Drosophila larvae chronically exposed to low levels of 

sodium arsenite will display ALS-like phenotypes including diminished locomotor function, 

cellular oxidative stress and TDP-43 aggregation in motor neurons. To test this, we are 

performing larval turning, a locomotor assay, as well as larval neuron cell culture staining and 

imaging. Preliminary larval turning results show that low level chronic exposure to arsenite 

causes reduced locomotor function in wild-type larvae, which supports our hypothesis. Future 



experiments will focus on oxidative stress and TDP-43 aggregation in the context of low levels 

of chronic arsenite exposure. 


