Evaluating the Efficacy of Harmful Algal Bloom Beach Re-opening
Protocols in Two Putham County Lakes.
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Abstract

Harmful algal blooms caused by cyanobacteria (CyanoHABS) are a public health concern because exposure to bloom material and associated cyanotoxins can cause adverse health effects in humans and animals (Wood 2016). CyanoHABs occur in New York
State (NYS) waterbodies annually, disrupting local tourism and threatening ecosystem and human health. Over the last few decades, the frequency, intensity, and duration of these bloom events have increased worldwide due to anthropogenically-induced changes that have caused
Increases in climatic warming and nutrient inputs. Future trajectories suggest that these events will continue to intensify (Heisler et al. 2008; Paerl and Huisman 2009; O'Nell et al. 2012). Consistent with this, data from NYS Department of Health’s (DOH) recreational beach program
has demonstrated an increase in the number of waterbodies impacted by cyanobacterial blooms and total beach closure events within the last decade. For this study, NYSDOH partnered with Putnam County, a county in NYS that has consistently had multiple lakes with extended
beach closures due to CyanoHABS, to evaluate the efficacy of current NYSDOH beach re-opening protocols. The current NYSDOH protocol for beach closures is based on the visual presence of an algal bloom. However, per NYSDOH protocol, beach re-openings can occur only after
two criteria have been met: the bloom must no longer be present in the designated swim area for at least a day before collecting and submitting a beach water sample, and the sample must have total microcystin levels <4 pg/L based on measurements using the ELAP accredited EPA
Method 546, an enzyme linked immunosorbent assay (ELISA). Putham County Department of Health staff collected time series samples in two lakes (Lake Carmel and Lake Casse) during the summer seasons of 2019-2021 and designated samples as pre-bloom, bloom, or post-
bloom. The time series samples were analyzed for total microcystin (EPA Method 546), a cyanobacteria specific 16S gene and the mcyE gene, the gene responsible for microcystin synthesis, via droplet digital PCR (ddPCR). Data from these two methods was compared to beach
specific closure and re-opening data to evaluate current NYSDOH CyanoHAB beach re-opening protocols.
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« Samples were stored at -20C until analysis.

black line represents date of beach closure.

« Samples were analyzed using ELISA and ddPCR.
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 ddPCR:

« Samples were bead-beated to induce cell lysis.

« Samples were centrifuged and supernatant transferred to another tube to remove beads
and debris.

* Master mixes were prepared in a DNA-free PCR hood using mcyE/nda and 16S primers . . . . . . L . . .
and probes (Al-Tebrineh et al. 2012) and ddPCR supermix for Probes (No dUTP). * We are in the process of analyzing this sample set for additional cyanotoxins (anatoxin, saxitoxin, cylindrospermopsin), and cyanotoxin

» Master mix and sample was combined to create 25l reactions. genes (anaC, sxtA, cyr) using ELISA and LC/MS/MS, and ddPCR, respectively.
Figure 3: Droplet Digital PCR reaction procedure.

« Droplets were generated using Bio-Rad’s QX200 Droplet generator system and Droplet * We are refining our sample extraction process, specifically, exploring whether filtration decreases the impact of ddPCR inhibitors.

Generation Ol for P.rc_)be.s. . . , * We hope to further confirm that current beach re-opening protocols are also protective of exposure to other toxins that can be
« Samples were amplified in a thermocycler and analyzed using the Bio-Rad’s QX200 Droplet

Digital reader system using Droplet Reader Oil. produced by CyanoHABs by assessing additional lakes in NYS.

 ddPCR can be used as a tool to screen lakes for toxin-producing algae.

Next Steps

« Samples were analyzed using QuantSoft software from Bio-Rad.
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