
● Urbanization of coastlines introduces microbes from terrestrial 
sources to aquatic systems, increasing risks to human health from 
contaminated swimming waters or fisheries

● Sources of pathogens to aquatic systems can be human (e.g., 
wastewater treatment plants, septic systems) and non-human 
(e.g., livestock, wildlife, domesticated pets) in origin

● Pathogens pose a significant threat to coastal resources, human 
health, and coastal economies, and there is a need to define 
sources of pathogens for management

● Culture-based microbial source tracking (MST) methods are 
unable to distinguish between human and non-human sources, 
making management of potential pathogens difficult

● Quantitative PCR (qPCR) methods can provide quantification and 
identification of sources by targeting different groups of 
Bacteroidales 
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Results

● Control plasmids for general Bacteroidales, human, cow, pig and 
dog specific markers were constructed, sequenced, and verified

● Multiple goose primer sets were attempted without success
● Both culture-based and qPCR showed higher enterococcal and 

Bacteroidales abundance following rainfall
● Culture-based and qPCR methods found that upstream sites (e.g., 

MDDR2, NRBB) exhibited higher bacterial loads than downstream 
sites

● Human-associated markers were the largest contributor to the Dog 
River in both wet and dry conditions, with pig, dog, and cow 
markers making minor contributions 

Objective: To use advanced microbial source tracking methods 
to identify and quantify sources of fecal-associated microbes to 
the Dog River watershed.

Introduction Methods
● DNA was extracted from fecal samples from cattle, hogs, geese, and dogs, and used to construct positive 

controls for qPCR
● qPCR primers and reaction conditions were validated using positive controls
● Water samples were collected at nine sites identified to be major points of confluence in the Dog River 

(Fig. 2)
● Samples were collected after a “dry event” (cumulative rainfall not exceeding 0.25 inches within a 3-4 day 

period leading up to the sample date) and a “wet event” (≥ 0.25-0.5 inches of cumulative rainfall within 
48-72 hours before sampling)

● Basic water quality data were collected along with Enterococcus abundance (via plate counts) and qPCR 
of various host associated Bacteroidales at each site

● qPCR targeted general Bacteroidales and host-associated (cattle, human, waterfowl, pig, and dog) 
Bacteroidales
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Figure 2. Sampling sites in the Dog River and their flow basins.

Future Work
● Repeated Dog River sampling in Fall 2023 (wet and dry events)
● Waterfowl primers

Enterococcus

Figures 4 and 5. Relative abundances of host specific (human, cow, pig, dog) and general Bacteroidales at nine 
sites in the Dog River during dry (left) and wet (right) events. 

Figures 6 and 7. Relative abundances of Enterococcus at nine sites in the Dog River during dry (left) and wet (right) 
events. Vertical line represents EPA “safe-to-swim" threshold of 104 MPN/100 mL.

qPCR 

Figure 3. Water sample collection. 

Figure 3. Flowthrough of methods from sample collection, filtering, and DNA extraction, to primer validation 
and qPCR.

Discussion & Future Directions
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● Previous studies in the northern Gulf of Mexico have found positive 
correlations between Enterococcus levels and Bacteroidales 
markers (Xue et al. 2017)

● Significant rainfall events supply considerable bacterial loads to 
surface and coastal water in the Gulf

● Humans were the largest identified contributor to the Dog River
● Host-associated fecal markers generally do not account for the total 

amounts of fecal associated bacteria found in the water column

● Future work includes:
○ Repeated Dog River sampling in Fall 2023 (wet and dry events)
○ Testing new primers for waterfowl

Target Primers Amplicon size (bp) Reference

General Bacteroidales All Bac 106 Mieszkin et al

Dog-associated DG3 185 Green et al

Human-associated HF183 BacR287 126 Green et al

Pig-associated Pig-2-Bac 116 Mieszkin et al

Goose-associated CG1
CG2
Goose

97
84
70

Fremaux et al

Shahraki et al

Cow-associated CowM3 122 Shanks et al

Primers


