
                                                                                                                       [image: image1.png]10




Title: Multilevel Analysis of the Toxicity Mechanisms of Chlorinated Paraffins with Different Carbon Chain Lengths on Submerged Macrophytes

                                            Name: Weizhen Zhang
College of Ecology and Environment, Chengdu University of Technology, Chengdu, 610059, China

Chlorinated paraffins (CPs) are a class of persistent organic pollutants ubiquitously present in aquatic environments and pose potential threats to aquatic biota. This study comprehensively investigated the physiological and biochemical responses, cellular ultrastructural alterations, epiphytic biofilm microbial community structure, and metabolic reprogramming in typical submerged macrophytes, Vallisneria natans and Ceratophyllum demersum L., exposed to SCCPs, MCCPs, and LCCPs. The results revealed that both V. natans and C. demersum exhibited concentration-dependent and chain-length-specific responses to CPs exposure. Comparative analysis based on the comprehensive stress resistance index demonstrated that SCCPs exhibited the lowest toxicity towards V. natans, while MCCPs showed the lowest toxicity towards C. demersum. Notably, treatment with 1.0 mg/L SCCPs disrupted cellular structures in the submerged macrophytes, causing vacuolation of the chloroplast stroma and even plasmolysis. CPs exposure also significantly affected the epiphytic biofilm microbial assemblages; these communities responded to CPs stress by modulating quorum sensing signal molecule synthesis pathway. Under CPs stress, V. natans upregulated glycerophospholipid metabolism and amino acid metabolism, whereas C. demersum preserved cellular stability by enhancing phenylpropanoid biosynthesis, betaine biosynthesis, and ABC transporter activity. This study provides the critical insights for the ecological risk assessment of CPs contamination in aquatic ecosystems.
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