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Abstract
The levels of harmful toxins in fresh water supplies are increasing due to climate change and pollution. One of the most common and most dangerous fresh water toxins is microcystin. The increased global demand for clean water has pushed water sources to their limits. Humans are exposed to these toxins through public water supplies and are being linked to human toxicities and the development of bowel and liver cancers (3rd and 7th most common causes of cancer-related deaths, globally). There is currently no means of measuring the extent of human exposure to these toxins and therefore it cannot be determined how important toxin exposure is in relation to these human cancers.

This project is currently identifying and validating biomarkers of microcystin exposure. Firstly, by chronically exposing pigs to physiologically relevant levels of microcystin and subsequently measuring samples by metabolomic, genomic and proteomic studies. Secondly, blood samples will be taken from individuals who live on the shore of Lake Victoria, Tanzania. These individuals are chronically exposed to microcystin-contaminated waters during their lifetime. Their blood samples will be compared to that of Irish cancer patients and healthy controls to validate identified biomarkers. 

Following validation, high sensitivity recombinant antibodies will be generated towards any novel biomarkers and incorporated (following imunoassay development and validation) onto a planar-waveguide ‘point-of-care’-biosensor platform that can detect biomarkers at low levels in human blood samples. The proposed immunosensor will identify individuals in high-risk categories prior to the development of liver or bowel cancer and help prevent cancer progression. 
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