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Abstract

Methods

Antibiotic resistance (AR) is a global healthcare problem driven
by the overuse of antibiotics in clinical, agriculture, and aquaculture
applications. Urban and agricultural runoff introduce antibioticresistant bacteria and antibiotic contamination to recipient
e nv i ro n m e nt s . A nt i b i o t i c s c h a n ge m i c ro b i a l co m m u n i t y
compositions in favor of resistant species and can trigger the
exchange of DNA carrying antibiotic resistance within a given
community. However, mapping the changes in microbial community
compositions and AR gene abundance is yet to be elucidated in
response to rainstorm runoff. We therefore analyzed the taxonomic
and antibiotic resistance changes to coastal microbiomes in
response to rainstorm runoff. Sampling at the lagoon outlet
occurred over 14 days; before, during, and after the first two
rainstorms of the 2019-2020 season. Coastal water was captured
on-site on a 0.22 µm mixed cellulose ester (MCE) membrane filter.
The lab performed total DNA isolation and shotgun library
preparation on the isolated microbiomes followed by 2 x 150 bp
paired-end sequencing. Microbial composition and antibiotic
resistance gene identification was performed on the resulting
metagenomes, to determine a time-course profile of relative
microbial abundance and antibiotic resistance profiles. We
observed an overall bimodal increase in alpha diversity and AR gene
counts in the 24-72-hour period following each rainstorm. This is
reflected by a relative depletion of Cyanobacteria and relative
increase in Proteobacteria and Bacteroidetes. Increases in
Proteobacteria appear to be predominantly marine eutrophicationassociated microbes while Bacteroidetes increases were
predominantly freshwater- and soil-associated microbes commonly
implicated in fish and human disease. These data reflect the effect
of rainstorm runoff on the coastal microbi al com m uni t y
composi t i ons and t he abundanc e of AR ge ne s i n coastal
environments. Ongoing studies focus on quantifying these changes
via statistical analyses.
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Background
•

Antibiotics and antibiotic resistant (AR)
bacteria are flushed into aquatic
ecosystems via storm runoff

•

Antibiotics alter the microbial
community by
•
•

Selecting for resistant strains
Triggering gene transfer between microbes

•

Recipient environments with stressing
conditions may select for higher
resistant bacteria

•

Microbial community compositions and
AR gene abundance mapping have yet to
be elucidated

•

Hypothesis
•

•

Rainstorm runoff will result in:
•
•

Increase in AR gene abundance
Alter microbiome taxonomic profiles

•

Conclusions

Future Directions

A bimodal increase in alpha diversity and
AR gene counts within a 72-hour period.

• Longitudinal statistical analyses on observed
changes

A relative increase in Proteobacteria and
Bacteriodetes with a relative depletion of
Cyanobacteria

• Source tracker to see
endogenous/exogenous changes
• Repeat studies in 2020/2021 storm season

After 5 days, the microbial community
showed recovery to a pre-storm state

• MetaHiC studies to map AR genes to specific
hosts
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