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The dependence of multicellular organisms on their internal microbial communities has
led to a symbiotic relationship between hosts and microbes. The gut-nervous system signaling
network in invertebrates serves as a gateway to deepen our understanding of the gut
microbiome's influence on the nervous system, analogous to the vertebrate gut-brain axis. Our
research utilized Chinese Mystery Snails to investigate how arsenic exposure affects the gut
microbiome of CMS and its potential impact on the nervous system, as indicated by their feeding
behavior, mobility, and gut microbial composition. We hypothesized that if the CMS gut
microbiota influences neuronal behavior, then increased arsenic exposure will alter the
microbiome composition, leading to measurable decreases in the snail's feeding and movement.
To test this, we exposed lab-acclimated snails to two different arsenic concentrations: 0 ppm and
0.2 ppm. We conducted feeding and mobility assays, recording time spent out of the shell and in
contact with food. At the end of these tests, we dissected the snails to analyze gut microbiome
composition and assess the abundance of bacterial genes involved in arsenic metabolism. The
results showed that the arsenic-treated group experienced a 6.25% decrease in mobility and a
75% decrease in feeding behavior compared to the control. At least one arsenic-metabolizing
gene was more abundantly present in the arsenic-exposed group, suggesting that selection for
bacteria that metabolize arsenic may have occurred in the arsenic-treated snails. We aim to
investigate further using a new experimental design based on feeding patterns and mobility of
adult snails.



