Same-day Beach Closure Decisions Using Real-time Quantitative PCR Assay:

Abstract Introduction

Figure 1a: 2010 swimming season, all thirty Figure 2: Milwaukee beach study sites include
coastal states, five territories, and two tribes 3 popular Lake Michigan beaches located in
reported their beach monitoring and Milwaukee County: Bradford Beach, McKinley
notification data to EPA Beach and South Shore Beach
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Detection of E. coli

Milwaukee Area Beaches
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Materials and Methods Results

gPCR Data Analysis and Calculations

the log10-transformed Cell Equivalents (CE) per reaction

Amplification factor, AF = 1Q[-1/slope value] = 1 94
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between 200 and 1000.

dPCR Assay Set up

2Warnings were issued when MPN/CCE per 100 mL was equal to or above 1000.

Calculations: Used comparative cycle threshold (C;) method to
estimate target E. coli in the beach water sample by determining
the relative quantity of target E. coli cells present in an unknown
beach water sample compared to the quantity of target E. coli cells

Unknown test 32.3 20.1 12.2 9.3
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Figure 4: gPCR results as compared to
Colilert results (N = 199)
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2 Figure 3: Percentage agreement

) between qPCR and Colilert (2010-2011)
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Standard Curve (Ct values Vs Calibrator Cells): The generated Ct values were subjected to regression analysis against

E. coli Standard Curve
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Calibrator Cells

Inhibition if > 1.5 C; (0.5 log) difference between sample filtrate and calibrator Ct value for the Sample
Processing Control (SPC); qPCR repeated using diluted extracts.

Table 1: Percentage agreement between qPCR and Colilert results at three beaches in 2010

Table 2: Percentage agreement between qPCR and Colilert results at three beaches in 2011

1Advisories were based on MPN per 100 mL between 235 and 1000 as compared to CCE per 100 mL

Table 3: gPCR and Colilert comparison study results summary for year 2010 and 2011
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Table 4: Beach water quality results
from gPCR and Colilert-18 methods

Figure 5:

2011 Beach testing gPCR data as compared to culture based method
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Based on recent monitoring for E. coli bacteria
FOR VIORE INFORMATION:

Post advisories when E. coli
levels > 200 CCE per 100 mL
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Beach closure when E. coli levels >
1000 + 100 CCE per 100 mL
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