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Introduction

e Urbanization of coastlines can introduce
potential human pathogens from various
terrestrial sources.

e Management of potential pathogens is
difficult when fecal sources are unknown.

e Microbial source tracking (MST) seeks to
identify fecal contamination, and
techniques vary in capability and effort.

Objective: To identify fecal sources to the
Mississippi-Alabama coast using a novel
multispecies approach to MST.
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Sampling sites and potential microbial sources, Water sample collection for molecular

Molecular MST

e Quantitative PCR (gPCR) methods can

iIncluding locations of known sewage spills,
residential areas, livestock, and wildlife (data
from Mobile Baykeeper, AUSL, MBNEP).

MST. Water samples were collected in
sterilized 10L carboys.

provide source identification and
quantification by targeting general and
host-associated Bacteroides (human,
dog, pig, cow, fowl) through a
multispecies approach.

e Environmental DNA (eDNA)
metagenomics can track patterns in biotic
diversity, and metagenome assembled
genomes (MAGs) can provide
information about species with
pathogenic potential.
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Concentrations of general Bacteroides (AllBac) marker at

each site over all time points. Standard deviation between
replicates represented by error bars. Note breaks in y-axis
to fully visualize intersite variations.

Significant positive correlation
between human-specific and

general Bacteroides gene
markers (r=0.693, p<0.00001).

Fecal Contamination in Mobile Bay

e Fecal associated bacteria were prevalent in Mobile Bay, Alabama year-round.

e [he predominant source examined to account for the fecal contamination was human.
Other sources that could explain the total Bacteroides concentration include fish, free-
living, and algal mats that were outside the scope of this study.

e Pig (including feral hog) and fowl-associated markers were also significantly correlated to

Metabarcoding

Integration of advanced MST methods to
identify key sources of microbial indicators to
Alabama waters.

Methods

e \Vater samples were collected monthly
for one year from 13 sites that represent
potential fecal inputs to Alabama’s coast.

e \Water samples were filtered through
triplicate 0.2um pore filters until refusal.

e Extracted DNA was sent for 6x coverage
metagenomics sequencing (not
presented), and an aliquot was reserved
for gPCR.

total concentrations of fecal bacteria in Mobile Bay (p<0.00001) (data not shown).
e Generally, greater concentrations of the AlIBac marker were seen in the summer months.

e \Wastewater had high levels of fecal indicators, and species identified within the

WMB Site as a Guide: Wastewater Effluent

e \WMB site samples were collected from the Mobile Area Water and Sewer System
wastewater treatment plant effluent.

wastewater treatment plant samples will serve as a guide for identifying human sewage
signatures in the eDNA sequences from other sites.
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