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Abstract 

Cyanobacterial blooms are a common feature in many North American lakes and reservoirs during the 
summer and fall months.  Many monitoring programs utilize a tiered management approach whereby 
potentially toxic cyanobacterial cells in excess of a given threshold illicit a beach closure or trigger toxin 
testing.  Under this framework, toxin analyses are informed by knowledge of the genus of cyanobacteria 
present and their recognized potential to produce a given toxin.  However, many strains of cyanobacteria 
are nontoxic, so this approach often wastes resources by screening for toxins when they are not present.  
Research indicates that cyanobacteria tend to produce toxins if they have the ability to do so; those that do 
not produce toxins physically lack the genes necessary to produce these compounds. DNA-based tools 
that target toxin genes can be used to improve monitoring efforts by more directly predicting which 
samples are likely to contain toxins.  This presentation will provide an overview of the real-time 
quantitative PCR (QPCR) methodology—including its Pros and Cons, and these data will be compared 
with traditional metrics such as cell counts and toxin measurements using peer-reviewed and published 
data sets (Otten et al., 2012; Otten et al., 2015; Otten et al., 2016).  In addition to predicting toxins, we 
provide additional data showing that QPCR can be used to predict taste-and-odor compounds such as 
geosmin.  Additional topics to be covered include: sample collection/processing/storage, data 
interpretation, relative costs, turnaround times, and broader applications (e.g., sediment analysis).   
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