Ciprofloxacin resistance in bacteria from a wastewater treatment plant
Combining genomics and metabolomics to identify Ciprofloxacin-tolerant strains by 16S amplicon sequencing
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INTRO: Ciprofloxacin, a fluoroquinolone-type broad spectrum antibiotic, was found to persist through wastewater treatment. This raises
questions on how an antibiotic affects the native microbial community of wastewater treatment plants, and if this – in addition to hampering treatment – inadvertently contributes to antibiotic resistance; a continuing, severe challenge to medical procedures and treatment (1). We investigated isolates from the activated sludge communities in a Danish wastewater treatment plant to determine any
ciprofloxacin-tolerant species, and discovered a number of strains able to grow when exposed to various concentrations of the drug.
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Figure A:
Chromatogram and mass spectrum of Ciprofloxacin, a recalcitrant compound found in wastewater effluent. Compounds extracted by HLB-SPE
from grab samples were analysed using a Dionex Ultimate 3000 NCS3500RS Nano Proflow system in tandem with a Q Exactive HF Orbitrap
mass spectrometer, and processed using Compound Discoverer 3.0.
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Figure B:
Read abundance of OTUs present
at different concentrations of Ciprofloxacin. Black lines separate single
OTUs. While some bias may be attributed to extraction, sequencing
and analysis, there seems to be a
correlation between concentration
and microbial diversity.
Control sample DNA concentrations
were below detection limit.
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Figure C:
The hierarchical clustering relationships between identified OTUs. Similar OTUs
were conglomerated to a single tip using Phyloseq(3). Bootstrap values above
50 are stated, tip colour denotes OTU presence in each sample, and letter prefixes denote lowest resolved taxonomic level of each OTU.
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FUTURE WORK:
To study resistance development in the isolates, genomes will be assembled as hybrids of Oxford Nanopore and Illumina sequences and
annotated to explore the microbial response to increased amounts of
antibiotics in the structure of the microbial genome.
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