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threshold (CT) approach, did not correspond with the relative target
sequence density estimates of the different FIB in the samples which gave
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INTRODUCTION * ? logutsimeacion °
Estimation of FIB densities
Recreational water quality is determined by fecal indicator bacteria (FIB) levels * Calibrator cell equivalents (CCE) calculated from CT values (Haugland et al., 2005) 50
which assess the potential risk of exposure to disease causing pathogens. w a0 ga"‘“ of FGeca' '“‘d‘”‘m'
Epidemiological studies, which have shown positive correlations between * Mean Target Sequence Copies (TSC) per calibrator cell = (10(y — b)/m - v)/ n 8 MZZ:%QZ?E:JL:M Comparison of the frequency (%) of Enterococcus,
measured densities of FIB groups and illness rates in recreational waters 9, 30 Copies to Calibrator Bacteroidales, E. coli and Clostridium gPCR
impacted by publicly owned treatment works (POTW), have led to U.S. EPA's where, y = Mean CT value F Cells Equivalents, negatives in samples from both beaches.
current dation on water quality gui based on the b = Intercept from master standard curve S 204
densities of Enterococcus spp. or Escherichia coli (E. coli) in freshwaters and m = Slope from master standard curve E] * .
Enterococcus only in marine waters (USEPA, 1986). v = Extract volume in PCR reaction € 10 4
n = Number of calibrator cells 0 -
D 1t of qu chain reaction (QPCR) has enabled Enterol GenBac3 E. coli c. perf

the detection of microorganisms within a few hours. Many studies have
reported on the use of PCR to detect other bacterial groups associated with
fecal material, however, analysis of FIB by qPCR have been limited to date.
The aim of this study was to:

1. Compare the gPCR estimated densities of E. coli, Bacteriodales and
Clostridium spp. with Enterococcus from water and sand samples
collected from two POTW impacted marine recreational beaches.

2. Examine temporal and spatial variability of the different FIB groups at the
two beaches

« Calibrator sequence equivalents (CSE) = CCE x Mean TSC per calibrator cell

SUMMARY

FIB densities at both beaches

« Significantly greater at 0.3 m than at 1 m sampling depth
+ Similar to culturable FIB (Wymer et al., 2004)
+ From resuspension of FIB in sand into water column by waves?

Fecal Indicators

Enterococcus: Low CCE densities but high CSE densities

Ratio of cells to may vary in tal samples but ion of

both CCE & CSE may be informative.
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3. Examine the relationship between estimated qPCR target sequence * Densities in sand and in 0.3 m water depth samples not better correlated than at 1 m water depth. +  Relative CCE & CSE quantification approaches do not depend on a knowledge of Agency
copies and qPCR-estimated cell densities for each of these FIB groups. « Correlations in sand and water samples not observed at both beaches. absolute target sequence recovery efficiency from cells and facilitate standardization of
method results between laboratories.
« Bacteroidales and Clostridium spp. > E. coli > Enterococcus CCE densities
+ Between > within visit variability at the 6 sampling locations for all FIB.
« Densities not well-correlated with each other over time
« Differences in degradation rates in surface water?
+ Influences by nonpoint sources?
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« E. coli: High CCE densities but low CSE densities
+ High frequency of qPCR negative samples is a limitation to E. coli analyses in epidemiological
studies at marine beaches
QPCR assay based on single copy uidA gene
Assay targeting multi-copy rRNA gene similar to the other assays may increase sensitivity of method
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