Molecular Microbial Source Tracking to ldentify Major Contributors to
Dog River, Alabama
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Introduction Methods Primers
izati i i i i e DNA was extracted from fecal samples from cattle, hogs, geese, and dogs, and used to construct positive _ _

e Urbanization of .coastlmes !ntroduges _mlcrobes from terrestrial P gs, g g P Target Primers Amplicon size (bp) Reference
sources to aquatic systems, increasing risks to human health from controls for g°PCR , —
contaminated swimming waters or fisheries e gPCR primers and reaction conditions were validated using positive controls General Bacteroidales  All Bac 106 Mieszkin et al

e Sources of pathogens to aquatic systems can be human (e.g., e \Water samples were collected at nine sites identified to be major points of confluence in the Dog River Dog-associated DG3 185 Green et al
wastewater treatment plants, septic systems) and non-human (Fig. 2) .

(e.g., livestock, wildlife, domesticated pets) in origin e Samples were collected after a “dry event” (cumulative rainfall not exceeding 0.25 inches within a 3-4 day Human-associated HF183 BacR287 126 Green et al

e Pathogens pose a significant threat to coastal resources, human period leading up to the sample date) and a “wet event” (2 0.25-0.5 inches of cumulative rainfall within Pig-associated Pig-2-Bac 116 Mieszkin et al
health, and coastal economies, and there is a need to define 48-72 hours before sampling) | | Goose-associated CG1 97 Fremaux ef af
sources of pathogens for management e Basic water quality data were collected along with Enterococcus abundance (via plate counts) and qPCR CG2 34

e Culture-based microbial source tracking (MST) methods are of various host associated Bacteroidales at each site Goose 70 Shahraki et al
U”al?le to distinguish betweer) human and r?o_n-human sources, e gPCR t_argeted general Bacteroidales and host-associated (cattle, human, waterfowl, pig, and dog) Cow-associated CowM3 192 Shanks ef al
making management of potential pathogens difficult Bacteroidales

e Quantitative PCR (gPCR) methods can provide quantification and
identification of sources by targeting different groups of — B Results
Bacteroidales s . WS- \ *

. A : e Control plasmids for general Bacteroidales, human, cow, pig and
AN ‘i : ) % é B R 0 . i - ., :--_-- —— ST dog specific markers were constructed, sequenced, and verified
sources & | e = Ll 7 - e Multiple goose primer sets were attempted without success
= ‘ =X , e Both culture-based and qPCR showed higher enterococcal and
pr— e\ Bacteroidales abundance following rainfall
\‘ / e\ e Culture-based and gPCR methods found that upstream sites (e.g.,
_ | o | | o MDDRZ2, NRBB) exhibited higher bacterial loads than downstream
Figure 3. Flowthrough of methods from sample collection, filtering, and DNA extraction, to primer validation sites
and qPCR. e Human-associated markers were the largest contributor to the Dog
River in both wet and dry conditions, with pig, dog, and cow
qPCR markers making minor contributions
Average Bacteroidales Concentrations in Dog River: Dry Average Bacteroidales Concentrations in Dog River: Wet
DNA o . . . .
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¥ seeie s e Previous studies in the northern Gulf of Mexico have found positive
%3.00&5 _‘;:’3_0095 correlations between Enterococcus levels and Bacteroidales
| el S 2.50E+5 E 250845 | markers (Xue et al. 2017)
qPCR 3 2.00E+5 3 2.00E45 || e Significant rainfall events supply considerable bacterial loads to
Figure 1. Microbial source tracking via gPCR to identify key microbial S 1.50E+5 S 1.50E+5 surface and coastal water in the Gulf
inputs to waterways. 1.00E+5 — e Humans were the largest identified contributor to the Dog River
5.00E+4 5.00E+4 .
— H _[L aeis ey, B _ - i ooceo I B [L___H I m M P e Host-associated fecal markers gengrally do.not account for the total
Objective: To use advanced microbial source tracking methods MDDR2 NRBB VRDR HMMC MCDR PDHM DDRB RCDR BRAE MDDR2 NRBB VRDR HMMC MCDR PDHM DDRB RCDR BRAB amounts of fecal associated bacteria found in the water column
to identify and quantify sources of fecal-associated microbes to . _
the Dog River watershed BAlBac BHuman mCow BDog OHog BAlBac BHuman BCow BDog DOHog e Future work includes:
' o Repeated Dog River sampling in Fall 2023 (wet and dry events)
| Figures 4 and 5. Relative abundances of host specific (human, cow, pig, dog) and general Bacteroidales at nine o Testing new primers for waterfowl

wms 1 N sites in the Dog River during dry (left) and wet (right) events.

R | =) Acknowledgments
" : Enterococcus | | |

L2 We would like to thank our stakeholders for their support. Analysis of

% Average Bacteria Concentrations in Dog River: Dry Average Bacteria Concentrations in Dog River: Wet Dog River is supported by Mobile Baykeeper.
2 MDDR o 250 25000
NRBB '
s 200 520000 References
VRDR E =
MC% é’ § Fremaux et al. 2010. Quantitative Real-Time PCR Assays for Sensitive Detection of Canada Goose-Specific Fecal
ORg™ Z 150 < 15000 . Pollution in Water Sources. Applied and Environmental Microbiology, 76(14)
PDHM Sampling Sites and their Flow Basins % = Green et al. 2014. Development of Rapid Canine Fecal Source ldentification PCR-Based Assays. Environ. Sci. Technol.
L BRAB = %) _ 48(19): 11453-11461
DDRB ® C3OK 3 100 2 10000 Green et al. 2014. Improved HF183 Quantitative Real-Time PCR Assay for Characterization of Human Fecal Pollution in
[ @ EE?ABC § 8 Ambient Surface Water Samples. Applied and Environmental Microbiology, 80(10)
q;‘.,v\:#CDR BRAB @® MCDR o . g _ Mieszkin et al. 2009. Estimation of Pig Fecal Contamination in a River Catchment by Real-Time PCR Using Two
| ‘ eDNA MDDR % I = Pig-Specific Bacteroidales 16S rRNA Genetic Markers. Applied and Environmental Microbiology, 75(10)
/. MDDR w50 I 2 [ 1 5000 Shanks et al. 2008. Quantitative PCR for Detection and Enumeration of Genetic Markers of Bovine Fecal Pollution.
Theodore I:Sﬁi [ Applied and Environmental Microbiology, 74(3)
@ RCDR [ ) % Shahraki et al. 2019. Recreational water monitoring: Nanofluidic gqRT-PCR chip for assessing beach water safety.
VRDR 0 - - 0 = = - Environmental DNA
eDNA MDDR1 MDDR2 NRBB VRDR HMMC MCDR CSDR PDHM DDRB RCDR BRAB MDDR1 MDDR2 NRBB VRDR HMMC MCDR CSDR PDHM DDRB RCDR BRAB Sherchan et al. 2022. Microbial source tracking of fecal contamination in stormwater runoff. Journal of Water and Health,
Sources: Esri, HERE, Garmin, Intermap, incremen t P Corp., GEBCO, USGS, FAO, - . . . . . . . 20(9) 1271_1283 ] ) ) o ] ] ]

NPS NROAN GenRase IGN Kadaster NI Ordnance Sirvey Fri-lanan METI Feri F|gures 6 and 7. Relative abundances of Enterococcus at nine sites in the Dog River dunng dry (|eft) and wet (nght) Xue et al. 2018. Assessment of fecal pollution in Lake Pontchartrain, Louisiana. Marine Pollution Bulletin, 129(2): 665-663

Xue et al. 2017. Using Bacteroidales genetic markers to assess fecal pollution sources in coastal waters. Water and
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