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Abstract

Fecal pollution is the leading cause of waterborne diseases in developed and developing countries. For decades, governments
worldwide have relied on culture-dependent enumeration of fecal bacteria, including Escherichia coli, to indicate fecal pollution
in water resources. In this method, individual cells of fecal indicator bacteria in water samples grow into visible colonies on a
culture plate. The number of colonies observed for a given volume of sample is compared into an index of health risk that has
been determined a prior using epidemiological studies. Although the method is straightforward and incurs low capital and
operational, it suffers from several limitations and biases, leading to inaccurate water quality assessments. One major source of
error is due to phenomenon of bacteria entering the viable-but-not-culturable state when exposed to environmental stress, such
as chlorine disinfection of sewage effluent. This can result in an underestimation of E. coli plate count and hence an
overestimation of disinfection efficacy in sewage effluent. Another source of error is the naturalization of E. coli in the
environment after pollution events and the presence of cryptic clades of Escherichia that naturally exist in unpolluted
environments. These phenomena can result in high E. coli counts even in the absence of recent pollution. This presentation will
provide an overview of the research in my group that seeks to understand the science behind these phenomena and identify
ways to overcome the limitations that culture-dependent enumeration causes in water quality monitoring. The multi-omics
approach, including genomics, transcriptomics, and proteomics, are used in conjunction with lab experiments and field
observations. The goal is to develop more accurate and reliable methods for water quality monitoring, which will improve public
health and ensure the safety of water resources for all.
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