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Abstract [ Objective] The transmission and spread of antibiotic resistant bacteria (ARB) and antibiotic resistant genes ( ARGs)
have become a major challenge in global public health. The water environment is an important vector for the spread of antimicrobial
resistance (AMR) due to its mobility and widespread characteristics. Therefore, the detection of bacteria antibiotic resistance in it is
particularly critical. This paper aims to explore the detection methods for bacteria AMR in water environments, with the hope of
providing guidance for future research directions. [ Methods]  This paper introduces and contrasts the strengths and weaknesses of
three mainstream methods for detecting bacteria antibiotic resistance in water environment, including susceptibility test based on
traditional culture, molecular biology based on polymerase chain reaction ( PCR), and metagenomics based on high-throughput
sequencing. The paper primarily discusses the principles and features of nanopore sequencing technology, and summarizes the
advancements as well as problems in its application for detecting bacteria AMR in water environment, which benefits from its capability

of generating long reads. [ Results]  The susceptibility test and molecular biology have limitations in complex water environments.
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However, metagenomics can detect hundreds of ARGs and locate the ARG hosts directly. Furthermore, nanopore sequencing
technology can directly obtain rich antibiotic resistome information such as ARG hosts and ARGs locations without the need for assembly
or binning. Despite the prowess of nanopore sequencing technology in handling water environment samples with high biomass, it
exhibits certain limitations when it comes to in situ analysis of water environments with lower biomass, such as drinking water.
[ Conclusion] A combination of detection methods can be used to comprehensively identify the phenotype and genotype of bacteria

AMR in water environments. The development of efficient bacteria enrichment and DNA extraction techniques for aquatic environments

is essential to facilitate in-depth identification of antibiotic resistome in a broader range of environments using nanopore sequencing

technology.
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Fig. 1  Application of Nanopore Sequencing Technology in Water Environment
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