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Aquaculture is one of the fastest-growing food sectors in Central, North, and Eastern
Europe. Freshwater farming is changing the biodiversity of fishing ponds to fulfill industrial
needs, and these changes can impact adjusting water bodies. Precautions should be taken to
protect ecosystems and ensure that they are sustainable. The main objective of this research
was to evaluate the influence of intensive fish farming on the condition of fishery ponds
themselves and the surrounding water ecosystems, as well as to evaluate the possibility
of transferring pollutants and antibiotic resistance genes to both environment and human
hosts. Sediment samples and fish gut microbiome samples were collected during September
2019 and the Summer of 2020 in three locations in Lithuania: fishery ponds, Simnas Lake
upstream from the fishery ponds, and Dusia Lake, which is downstream from the fishery
ponds. Heavy metals and antibiotic residues were measured in the samples. Genomic DNA
was isolated from the samples using the ZymoBIOMICSTM DNA Miniprep Kit according
to the manufacturer’s recommendations. The composition of the bacterial community was
determined using next-generation sequencing (NGS) by scanning the amplicons of the
bacterial 16S rRNA gene. The V3–V4 16S rRNA regions were chosen for sequencing because
they are capable of detecting both bacterial and archaea taxons with a high resolution [1,2].
NGS was performed by Novogene Bioinformatics Technology Co., Ltd. (Beijing, China) on
an Illumina paired-end platform to generate 250 base pairs (bps) length paired-end raw
reads. None of the tested sediment samples showed significantly elevated heavy metal
concentrations or substantial veterinary antibiotic pollution. From the antibiotic resistance
genes tested, the presence of aminoglycoside and b-lactam resistance determinants, as well
as the presence of integrons, could be of concern for the possibility of being transferred to
humans. The microbiome beta-diversity analysis results clearly indicated the differences
between the microbiota composition of all pond sediments and the entrance point, treated
as a clean area.
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