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[ Abstract] Objective To explore the changes in bacterial community structure, antibiotic
resistance genome, and pathogen virulence genome in river water before and after the river flowing
through Haikou City and their transmission and dispersal patterns and to reveal anthropogenic
disturbance's effects on microorganisms and resistance genes in the aquatic environment.
Methods The Nandu River was divided into three study areas: the front, middle and rear sections
from the upstream before it flowed through Haikou City to the estuary. Three sampling sites were
selected in each area, and six copies of the sample were collected in parallel at each site and mixed
for 3 L per sample. Microbial community structure, antibiotic resistance, virulence factors, and
mobile genetic elements were analyzed through bioinformatic data obtained by metagenomic
sequencing and full-length sequencing of 16S rRNA genes. Variations in the distribution of bacterial
communities between samples and correlation of transmission patterns were analyzed by principal
co-ordinates analysis, procrustes analysis, and Mantel test. Results As the river flowed through
Haikou City, microbes' alpha diversity gradually decreased. Among them, Proteobacteria dominates
in the bacterial community in the front, middle, and rear sections, and the relative abundance of
Proteobacteria in the middle and rear sections was higher than that in the front segment. The
diversity and abundance of antibiotic resistance genes, virulence factors, and mobile genetic
elements were all at low levels in the front section and all increased significantly after flow through
Haikou City. At the same time, horizontal transmission mediated by mobile genetic elements played
a more significant role in the spread of antibiotic-resistance genes and virulence factors.
Conclusions Urbanization significantly impacts river bacteria and the resistance genes, virulence
factors, and mobile genetic elements they carry. The Nandu River in Haikou flows through the city,
receiving antibiotic-resistant and pathogen-associated bacteria excreted by the population. In
contrast, antibiotic-resistant genes and virulence factors are enriched in bacteria, which indicates a
threat to environmental health and public health. Comparison of river microbiomes and antibiotic
resistance genomes before and after flow through cities is a valuable early warning indicator for
monitoring the spread of antibiotic resistance.
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