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Abstract: The microbial community structures and arsenite-oxidizing bacteria in the groundwater,
surface water, and soil within and surrounding a gold mining area were explored using high-
throughput sequencing of the 16S rRNA gene and cloning-ddPCR of the aioA gene. Metagenomic
analysis revealed that although Proteobacteria (13-99%) were commonly detected across all
analyzed samples, the microbial diversity in the soil was relatively higher than that in the
groundwater and surface water. The majority of the soil and surface water microbiomes were
Proteobacteria, Actinobacteria, Bacteroidetes, and Chloroflexi, whereas the groundwater
microbiomes were dominated exclusively by the classes Betaproteobacteria and
Alphaproteobacteria. Each sample harbored unique bacterial taxa, and cluster analyses showed that
habitat primarily governed the community structures. Geochemical factors that potentially influenced
the microbial structure in the groundwater were As, residence time, and groundwater flowrate, while
those showing a positive correlation to the microbial structure in the surface water were TOC, ORP,
and DO. The analysis of the aioA gene showed that arsenite-oxidizing bacteria retrieved from
groundwater, surface water, and soil were associated with Alphaproteobacteria, Betaproteobacteria,
and Gammaproteobacteria. The ddPCR results indicated that arsenite-oxidizing bacteria were
widespread at low abundance in all samples with low As concentrations. This study provides insights
into the groundwater, surface water, and soil microbiomes within and surrounding a gold mine and
expands the current understanding of the diversity and abundance of arsenite-oxidizing bacteria,

playing a vital role in global As cycling.
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