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Fig. S1 POD-like activity of MoS2 at different H2O2 concentrations using a OPD and b TMB. POD-like activity at different MoS2 concentrations using c OPD and d TMB
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Fig. S2 Quantification of the GSH consumption capacity after different treatments
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Fig. S3 Time-dependent GSH depletion of Cu SAs/MoS2 at a concentration of 150 μg/mL using the DTNB probe
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Fig. S4 Quantitative analysis of ROS in MRSA subjected to different treatments via DCFH-DA
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Fig. S5 Quantitative analysis of ROS in E. coli subjected to different treatments via DCFH-DA
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Fig. S6 Plate photographs and corresponding quantitative survival rates after treatment of a MRSA and b E. coli with different Cu SAs/MoS2 concentrations
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Fig. S7 Heatmap of differentially expressed genes identified via prokaryotic transcriptomics
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Fig. S8 Heatmap of metabolomics differentially expressed metabolites
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Fig. S9 Cu SAs/MoS2 at different pH values in the ability to release Cu2+
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Fig. S10 MIC of a MoS2 and b Cu SAs/MoS2 in MRSA
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[bookmark: _Hlk206440745]Fig. S11 Evolution of indirect drug resistance of MRSA to MoS2, Cu SAs/MoS2, vancomycin, and methicillin after 21 days of cultivation in liquid medium
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Fig. S12 Detection of Cu2+ content in Cu SAs/MoS2 using ICP‒OES
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Fig. S13 Rates of inhibition of biofilms in each group. 1: control; 2: H2O2; 3: MoS2 + H2O2; 4: Cu SAs/MoS2 + H2O2
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Fig. S14 Rates of disruption of biofilms in each group. 1: control; 2: H2O2; 3: MoS2 + H2O2; 4: Cu SAs/MoS2 + H2O2
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Fig. S15 SEM images after biofilm treatment
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[bookmark: _Hlk206527347]Fig. S16 Cell viability of a HaCaT, b HUVCE, c RAW, and d L929 cells exposed to different concentrations of Cu SAs/MoS2
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Fig. S17 Hemolysis test at different concentrations of the Cu SAs/MoS2
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Fig. S18 Assessment of the inflammatory microenvironment in macrophage culture
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Fig. S19 POD-like and GSH-Px-like activities in the IM
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Fig. S20 Cu SAs/MoS2 was evaluated for the treatment of subcutaneous abscesses. a Schematic diagram of a subcutaneous abscess model of MRSA infection and its treatment. b Photos of the wound and plate photos of bacterial residues in the skin tissue on the seventh day. c Residual bacteria in wounds. d H&E staining, Masson staining, and Gemusa staining images of wounds after different treatments
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Fig. S21 Cu SAs/MoS2 was evaluated for the treatment of burn wounds infected with E. coli. a Schematic diagram of a burn wound model caused by E. coli infection and its treatment. b Twelve-day wound healing images and c wound healing area statistics. d Bacterial residues in skin tissue e H&E staining and Masson staining images of wounds after different treatments
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Fig. S22 In vivo biocompatibility assessment of Cu SAs/MoS2. a H&E sections of major organs (heart, liver, spleen, lung, and kidney) of mice in different groups on day 12. b Routine blood and biochemical parameters of normal mice and other treatment groups on day 12.
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Fig. S23 The concentrations of Cu2+ in the a blood and b-c organs (heart, liver, spleen, lungs and kidneys) were measured via ICP‒OES

Table S1 Fitting data extracted from the Cu SAs/MoS2 FT-EXAFS
	Sample
	Shell
	CNa
	R(Å)b
	σ2(Å2)c
	ΔE0(eV)d
	R factor

	Cu SAs/MoS2
	Cu-S
	3.03
	2.38
	0.0109
	3.8
	0.0043


CNa, coordination number; bR, distance between absorber and backscatter atoms; cσ2, Debye‒Waller factor to account for both thermal and structural disorders; dΔE0, inner potential correction; R factor indicates the goodness of fit.
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