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(One Health and the Sea 

: SINK and LINK of Antibiotic Resistance Genes in Water Environment) 

 

Satoru Suzuki, Ehime University

Antibiotic resistance is listed as one of the most 

serious issues on the concept “One Health Approach”. 

Antibiotic resistance genes (ARGs) are developed in hot 

spots such as human and animal clinical settings, then 

are disseminated in water environments including sea. 

Additionally, water environment is one of origins of 

ARGs. However, research on ARGs in marine 

environment is still not enough. We need knowledge of 

ARGs dynamics in marine environment to establish 

mitigation strategies of the ARGs risks from marine and 

aquatic environments to humans. 

It is known that more than 99% of marine bacteria are 

yet-to-be cultured, which can be called as silent 

majorities. We should know whether the silent 

majorities are reservoirs of ARGs. Our hypothesis is that 

the marine bacteria receive and preserve ARGs from 

human related bacteria based with the questions: Do the 

microbial interactions within marine ecosystem 

eliminate or preserve the ARGs? Can ARGs be 

horizontally transferred to different bacterial 

communities in the oligotrophic environment?  

 

Contents of my talk is as follows: 

(1) What is One Health? 

(2) Overview of antibiotic resistance 

(3) From clinical settings to the sea 

(4) Persistence and dissemination of ARGs in the sea 

(5) Think LINKING between environment and clinical 

settings. 

I will introduce basic knowledge of ARGs, then I 

will present an example of ARG research in 

environment in the sea, including a sulfonamide 

resistance gene sul4 and horizontal transfer of 

plasmid pAQU1. In clinical bacteria, sul1 and sul2 

are abundant, but sul3 is not. We found sul3 is 

abundant in non-culturable bacterial assemblage in 

the sea1). Additionally, the newest sul4 is possessed 

by marine bacteria. This suggests that seawater 

community is a reservoir of sul genes, and sul3 and 
sul4 might be originated in the sea. We have another 

evidence showing that transferable multi-drug 

resistance and low copy number plasmid pAQU1 

was released by protist grazing, and the plasmid was 

slowly decomposed in seawater2). This suggests that 

the ARGs can persist in marine environment even 

after the grazing or lysis of resistant bacteria. The 

conjugative transfer of pAQU1 decreased when 

donor bacteria were starved, which was recovered 

by addition of organic matters. The marine bacterial 

ARGs can be transferred if the condition comes to 

eutrophic. Other factors accelerating the gene 

transfer have been known also3).  

It was concluded that ARGs persist and spread in 

the sea. Some of ARGs might be originated in the 

sea. ARGs dynamics is more active than we have 

thought.  
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