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Abstract Benthl( biofilms | which respond rapidly to environmental a"ﬁerdtlona are‘ 1mp011cmt primary producers and play an important role in the carbon cycle in riverine
ecosystems. However thereis limited knowledge on the characteristics and hnkage% between water-soluble organic matter (WSOM) and bacterial communities in the benthic
biofilm along ‘the effluent- -receiving river. In this study, an integrated use of 16S rRNA high-throughput sequencing, UV-vis spectroscopy, and EEM-PARAFAC analysis were
employed to characterize WSOM and bacterial communities in benthic biofilm, and their relationships were investigated through a co-occurrence network. Two humic-like
fractions and one tryptophan-like protein fraction were identified, with macromolecular humic fractions dominating the benthic WSOM. The uniformity and diversity of the
benthic biofilm bacterial community increased along the effluent-receiving river, and the biofilm bacterial community structure in the downstream area of WWTP was more
stable compared to that in the upstream area. Colored water-soluble organic matter, aromaticity, and molecular weight of organic matter were proven predominant factors
influencing the benthic biofilm bacterial community, with aromatic tryptophan-like proteins explaining the highest change (34% ) in the biofilm bacterial community. The co-
occurrence network shows the complex relationships in the bacterial communities. The phylum of Proteobacteria and Halobacterota participate in the metabolism of biofilm
WSOM through carbon cycling. The composition of the biofilm hacterial community and WSOM respond to effluent discharge in a dynamically changing pattern. This study
provides a new insight for exploring ecological indicators responding to effluent discharge.

Key words: effluent discharge; benthic biofilms; bacterial communities; water-soluble organic matter; co-occurrence network
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