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Pharmaceutical Transformation by Wastewater Microbiomes

Plant derived

Vanillic Acid
Naturally occurring, plant
derived compound

Syringic Acid
Naturally occurring, plant
derived compound

Pharmaceuticals

Naproxen
Over-the-counter Non-
steroidal anti-inflammatory
drug

Guaifenesin
Expectorate

Personal Care

Products

Oxybenzone
UV light absorber
Found in sunscreens and
plastics

Methylparaben
Preservative in cosmetics,
pharmaceuticals, and food
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O

HyC~ SOH Acetate Oxidizing

Acetate \ Bacteria
4H

2

Methanogenic
Archaea

\'

CH,
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Hypothesis: Naproxen transformation activity can be transported by wastewater
microbiomes growing on microplastic
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Microbial Community Stucture
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Results:

Planktonic fraction dominated
by single DNA sequence,
Smithella genus.

Microplastic microbiome is
very different from the
microbiome that is not
attached to plastic.



Microbial Community Structure
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Results:

» Colonized beads had a sequence

represented by an unidentified
Proteobacterial strain (30%
compared to 2% in planktonic)

» Planktonic transfer had a 2-fold

increase in Syntrophaceae, namely
related to Smithella

« Colonized beads had greater

abundance of Methanomicrobiaceae,
a family of methanogens

* Naproxen transformation slows
when methanogenesis is
inhibited (Wolfson et al., 2018)
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Differences in the functional profiles associated with microplastic
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Implications
» Microplastic is a surface that facilitates interactions that
are part of the naproxen-transforming food web. P Cﬁ
) i OO 0 H3C/C\OH Acetate Oxidizing
« This complex community of microbes can be " Acetate \ Bacteria

transported together on the microplastic to new
environments.
) Methanogenic
» This may allow transformation of other emerging Archaea
contaminants (eg pharmaceuticals, personal care HiC
products) with shared chemical structures

» Microbial communities are dynamic. Changes to the
types of microbes present may lead to changes in
potential metabolic functions.
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