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Effects of Oxytetracycline on Population Growth and Genetic Diversity of Euplotes
vannus (Marine Protist)

FU Rao, GONG Jun & ZHANG QianQian

Laboratory of Microbial Ecology and Matter Cycles, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China

In order to understand the potential impact of antibiotic pollutants on marine protists, the marine ciliate Euplotes
vannus was selected as a model organism to test the effects of oxytetracycline (OTC), atetracycline antibiotic widely
used and distributed in coastal environments. The effects of OTC on growth, cell size, and small subunit ribosomal
DNA (SSU rDNA) sequence polymorphisms were documented based on single-cell analysis. For the three OTC
treatments used (concentrations of 1, 10, and 20 pg/mL), the growth rate decreased significantly with increasing
OTC concentrations, whereas cell size showed a tendency of increase, compared with the control. SSU rDNA of
single cells generally exhibited lower haplotype and nucleotide diversity, along with slightly lower GC content at
higher OTC concentrations. For single nucleotide polymorphisms in SSU rDNA sequences, the frequency of
transition was much higher than that of transversion in both control and OTC treatments, although the frequency of
transversion increased with increasing dose of OTC. In the treatment with the highest OTC dose, T to C transversion
occurred more frequently and A to G reduced substantially, compared with the control. This study indicates that
antibiotic pollution has a significant impact on phenotype and physiology of marine ciliates and can lead to changes
in the genetic structure of genomic rDNA. It aso highlights the high plasticity of protist genomes, which allows
these unicellular eukaryotes to rapidly adapt to antibiotic stress.
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