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Table S1. The compositions of synthetic wastewater.
	Chemicals
	Concentration

	Glucose
	400 mg/L

	NaHCO3
	300 mg/L

	Peptone
	100 mg/L

	Starch
	30 mg/L

	NH4Cl
	150 mg/L

	K2HPO4
	30 mg/L

	MgSO4·7H2O
	25 mg/L

	CaCl2·2H2O
	25 mg/L

	MnSO4 
	3 mg/L

	FeSO4
	2 mg/L

	Trace element solution
	1 mL/L



[bookmark: _Hlk177046226]Table S2. Physical and chemical indicators of wastewater.
	[bookmark: _Hlk177046199]Indicators
	Values
	Units

	pH
	7.0 ± 0.1
	/

	ORP
	-27.7 ± 1.5
	mV

	Conductivity
	736.6 ± 3.5
	μs/cm

	COD
	615.4 ± 9.8
	mg/L

	Soluble COD
	517.7 ± 7.6
	mg/L

	NH4+-N
	41.3 ± 0.2
	mg/L

	PO43--P
	5.4 ± 0.1
	mg/L



Table S3. The compositions of trace element solution.
	Chemicals
	Concentration

	NiSO4·7H2O
	5.0 mg/L

	MnCl2·4H2O
	1.0 mg/L

	CoCl2·2H2O
	0.6 mg/L

	CuCl2·2H2O
	0.3 mg/L

	FeCl3·6H2O
	4.0 mg/L

	ZnCl2
	0.6 mg/L

	(NH4)2MoO4·4H2O
	0.4 mg/L

	NaBO2·10H2O
	0.2 mg/L








Text S1
In brief, a 30 mL sludge sample was initially centrifuged at 8000g for 15 min at 4 °C, and the supernatant was collected as soluble EPS (S-EPS). The sludge pellets were subsequently re-suspended to their original volume by adding a NaCl solution (0.05 wt%, 70°C). The sludge suspension was rapidly vortexed using a Vortex-Genie 2 for 1 min, followed by centrifugation (8000g for 10 min at 4°C) to collect loosely bound EPS (LB-EPS). The tightly bound EPS (TB-EPS) was extracted by adding NaCl solution and heat-treated in a water bath at 60°C for 30 min. After being centrifuged at 8000g for 15 min at 4°C, the supernatant was collected as TB-EPS, and the sludge sample left in bottom was the pellet. During sample collection, all supernatants were filtered through membranes with 0.45 μm pore size.

Text S2
The collected samples were subjected to centrifugation at 4°C for 10 min at a force of 8000 g. Subsequently, all collected samples were rapidly frozen using liquid nitrogen and stored at −80°C before analysis. Before metagenomic analysis, the samples were thawed at 4°C, and total genomic DNA was extracted using the E.Z.N.A. Soil DNA Kit (Omega Bio-tek, Norcross, GA). The concentration and purity of the DNA extract were assessed using a TBS-380 fluorometer (Turner Biosystem) and a NanoDrop 2000 spectrophotometer (Thermo Scientific), respectively. The quality of the DNA extract was evaluated by employing a 1% agarose gel. The DNA extracts were then fragmented using the Covaris M220 instrument (Gene Company Limited, China). For the construction of the metagenomic library, the NEXTFlex Rapid DNA-Seq Kit (Bioo Scientific, Austin, TX) was employed, and adapters containing complete sequencing primer hybridization sites were ligated to the blunt ends of the fragments. Paired-end sequencing was performed using the Illumina NovaSeq/Hiseq Xten platform (Illumina Inc., San Diego, CA) with NovaSeq Reagent Kits/HiSeq X Reagent Kits.
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Fig. S1. Proportions of different modules in the methanogenic pathway.
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Fig. S2. Conductivity results of the fouling layers in the two reactors.
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