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We focus on marine microbes which play in integral role in the microbial food web, and act
as a buffer to ecological stress and chemical pollutants. Studies include advanced research
on the microbial loop and molecular ecology of marine microbes. Recent project covers
antibiotic resistance and the horizontal gene transfer among various environmental
microbes. Results from these studies can be used to develop technology to improve
marine industries related to aquaculture and seawater utilization, and monitoring of
human and ecosystem health.



Antibiotic resistance genes (ARGs) and its horizontal gene
transfer (HGT) in aquaculture environment

Satoru Suzuki
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Special contribution: Lisa Nonaka, Dokkyo Medical University, and Yuki Ohnishi,
Graduate School of Science, Ehime University

Since the 1960’s, issues associated with antibiotic resistant bacteria (ARB) have been a
long-pending problem in the aquaculture industry. This has predominantly occurred in fish
pathogenic bacteria. Dosage of antibiotics to fish is performed by mixing with the feed, a
method which does not adequately deliver the antibiotics to each fish and the residual
antibiotics are dispersed into the environment. Some of the residual antibiotics are
subsequently retained in the sediments under the net culture pen.

Various transmittable elements conveying antimicrobial resistance genes (ARGs) have been
discovered from seawater and sediment. The structure of the plasmids is diverse, but core
unit of the plasmid is known to be common from different aquaculture sites, suggesting a
history of developing the ARGs and movement of the plasmid among various sites. This talk
will show an example of the transferable plasmids and ARGs from aquaculture sites of Japan.

A recent study from Japan has shown a new plasmid possessing multi-ARGs. The plasmid,
pAQU1Y, was sequenced and found to have core structure of IncA/C series in terms of tra
genes series; however the rep gene was unique. This suggests that transfer mechanism is
common but host range and replication property are different. Different gene vehicles were
isolated from the same sample. Furthermore, the same tet(M) gene was found on the
various HGT vehicles. This suggests history of reconstruction of plasmids through horizontal
gene transfer (HGT) in the same aquaculture site.

Our ecological studies in aquaculture sites revealed that tetracycline resistance genes (tet)
are retained in sediments of aquaculture sites even after fish culture has ceased for several
years?, suggesting that the sediments are an ARGs-reservoir in the natural environment.
We also found the tet(M) in offshore sediments®. It has not yet been evaluated whether
marine environmental bacteria are a risk for humans. Exposure and transmission of ARGs to
humans from aquaculture activities should be studied further. Although we recently issued a
representation paper on reduction of release of antibiotics and ARGs®, the risk assessment
of the environmental ARGs should be paid attention world widely.

Finally, the new findings of a reality of ARGs in seawater will be shown. A sulfonamide
resistance gene, sul/3, was found in non-culturable bacterial community in coastal
environment in the Philippines®. ARB studies have been performed in culturable bacteria,
however our evidence suggests importance of non-culturable community of the
environments.
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