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Abstract: Narcosis, or baseline toxicity, is a toxic mode of action predicted by QSAR analysis to occur in over 70% 
of industrial chemicals. However, there is currently no clear understanding of the mechanism of toxicity for these 
types of chemical stressors. Hypotheses include impacts on the electron transport chain, impacts on calcium 
signalling via the sarco/endoplasmic reticulum calcium ATPase, and an overlap with the mechanism of analgesic 
chemicals, which also act via a reversible and membrane-based mechanism. While our group has developed 
insights into potential genes and pathways of interest using computational biology approaches, we are also 
directly analysing physiological responses. The objective of this project is to use C. elegans as a model organism 
for evaluating responses to narcosis stressors on a non-transcriptional level. Based on results from our 
transcriptomics experiments, we hypothesize that genes related to collagen structure and oxidative 
phosphorylation may have a role in the toxic responses elicited during narcosis. To evaluate this hypothesis, we 
conducted follow-up experiments to validate the role of these genes and pathways in narcotic responses. We 
validated gene expression of the collagen protein gene col-19 in C. elegans as being differentially expressed 
between polar and non-polar narcotics (one-way ANOVA, p < 0.0001). The role of this gene in narcosis toxicity 
responses (e.g. LC50) will be assessed using RNA interference (RNAi) approaches, where col-19 will be 
selectively knocked out followed by exposure to a panel of polar and non-polar narcotic chemicals. Based on 
results collected from a separate study in Daphnia magna, we are also using this approach to address the role of 
the C. elegans calcium ATPase (sca-1) by knocking down the function of this gene and comparing LC50 
responses. We also directly address the impact of narcotic exposure on calcium signalling and oxidative 
phosphorylation using cell imaging and the Biosciences XF24 platforms respectively. These tools enable us to 
determine the physiological impacts of narcotic exposure. These physiological data will be linked to our 
transcriptomics and metabolomics data sets, as well as with parallel studies using the in vitro model RTgill cell 
line, in order to develop a robust adverse outcome pathway for narcosis toxicity and for incorporating this 
information into improved screening and assessment of chemical risk for this class of compounds.


