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Experimental device and operation
The HA-A/O reactor (Fig. 1a), made of polymethyl methacrylate with a working volume of 5.0 L, was employed. The volumetric ratio of anaerobic (AN), anoxic (ANO) and oxic (O) sections is 6:1:3, and the secondary sedimentation tank was vertical type flow cell with a working volume of 0.95 L. The raw sludge was collected from the secondary sedimentation tank of Taiping Wastewater Treatment Plant (Harbin, China) and inoculated into the HA-A/O system. Agitators were installed in the anoxic and oxide zones, and aeration tubes were installed in the oxide zone to ensure that the dissolved oxygen was 3-5 mg/L and that the activated sludge was evenly distributed. The mixed liquor suspended solids (MLSS) concentration in anaerobic, anoxic and oxic section is 4300 mg/L, 3000 mg/L and 3000 mg/L, respectively. The hydraulic retention time (HRT) is 24 h, and the sludge retention time (SRT) is 15 d. The HA-A/O reactor was fed with a synthetic wastewater (Tabel S1) representative of domestic wastewater in China proposed elsewhere ensuring no background antimicrobial agents occurrence.

Chemical structures and properties of TCC 
Triclocarban (TCC)
CAS No: 101-20-2
Formula: C13H9Cl3N2O
Molecular Weight: 315.58 g mol-1
[image: File:Triclocarban.png]

EPSs extraction and analysis
The EPS, a dynamic two-layer membrane structure, includes a loosely and tightly bound layer, i.e., LB-EPSs and TB-EPSs. The methods for EPSs extraction and evaluation were referenced with previous studies[1]. The specific method was listed as follows: Firstly, 10 mL sludge sample (from An, Ano, and O section) was centrifuged at 4000 g for 10 min, and the filtrate obtained by 0.45 μm cellulose nitrate membrane filter was considered as S-EPS. Secondly, the volume of residue was adjusted to 10 mL by 0.05% NaCl with temperature of 70 °C, and the mixture was mixing quickly by a vortex, the filtrate was served as LB-EPSs. Thirdly, after LB-EPS extraction, the residue in centrifuge tube was adjusted to original volume by 0.05% NaCl with temperature of 70 °C, and the mixture was mixing quickly by a vortex, then the centrifuge tube was treated for 30 min at a water-bath shaker with temperature of 60 °C, finally the filtrate was considered as TB-EPSs. As PSs and PNs were the two main components in EPSs, the changes of them were employed to evaluate the effects of TCC on EPSs.
Soluble PSs were measured by phenol‑sulfuric acid method, and soluble PNs were detected by a protein kit (Sangon Biotech Co., Ltd., Shanghai).




Removal efficiency and specific adsorption of TCC in batch experiments
The removal efficiency and the specific adsorption (qt) of TCC was calculated according to the following equations (1) and (2):
Removal efficiency (%) =  × 100%                                   (1)
qt=                                                              (2)
Where qt (μg/g) is the amount of TCC in the absorbent at time t (hr); c0 (μg/L) is the initial TCC concentration; ct (μg/L) is the TCC concentration in aqueous phase at time t (hr); V (L) is the solution volume; m (g) is the mass of adsorbent.
Adsorption isotherms
The adsorption capacity of TCC onto AN, Ano and O sludge was measured. The experimental data were fitted with the Freundlich (3) and the Langmuir (4) isotherms as shown below.
qe = Kf                                                          (3)
qe=                                                            (4)
[bookmark: _Hlk127631904]Where Kf is the binding energy constant reflecting the affinity of adsorbents to TCC; N is the Freundlich nonlinearity index; ce (μg/L) is the equilibrium concentration of TCC in aqueous phase; qe (μg/g) is the amount of CIP in adsorbent at equilibrium;
qm (μg/g) is the theoretical maximum adsorption capacity; b (L/μg) is the Langmuir constant related to adsorption energy.
Bacterial community composition analysis of metagenomic sequencing data
The sludge microbial communities from different reactor sections were collected and centrifuged at 12,000 rpm for 15 min. The DNA sequencing were performed by Majorbio Bio-Pharm Technology Co., Ltd, Shanghai, China. For the metagenomics analysis of the samples of day 68, 69, and 70. raw sequencing reads from the HiSeq platform were filtered using Trimmomatic (v0.36) software to remove low quality (score < 20) and ambiguous N bases[2]. The paired-reads were merged using the shuffleSequences_fastq.pl Perl script[2]. High-quality metagenomic reads were assembled into contigs using the de novo assembler of IDBA-UD software (v1.1.2) applying a kmer of 20–100[3]. Only contigs longer than 500 bp were further analyzed, and the quality of contigs was evaluated using Quast (v4.6.3)[4]. Taxonomic information of the obtained contigs was validated using CAT (v2.0) software based on RefSeq database[5].




Table S1. The composition of the synthetic wastewater
	Components
	Concentration(/L)

	NH4Cl
	0.0764g 

	KNO3
	0.036 g

	KH2PO4
	0.0136 g

	NaHCO3
	0.1 g

	CaCl2
	0.004 g

	CH3COONa
	0.146 g 

	C3H6O
	0.26 mL

	Trace element solution
	1 mL

	Vitamins solution
	1 mL





Table S2. Constants and correlation coefficients of three adsorption isotherms for TCC adsorption by (Sludge+EPS), Sludge (after extracting EPS), and EPS in HA-A/O systems.

	Section
	Adsorption isotherms
	Parameters
	Sludge + EPS
	EPS
	Sludge

	AN
	Langmuir
	qm (μg/g)
	0.7495±0.0170
	7.9735±0.407
	0.6061±0.0115

	
	
	k (L/μg)
	0.0223±0.0066
	0.0147±0.0130
	0.0243±0.0057

	
	
	R2
	0.9726
	0.8860
	0.9831

	
	Freundlich
	Kf
	0.7030±0.004
	7.6061±0.2433
	0.5661±0.0034

	
	
	N
	0.0482±0.003
	0.0512±0.0176
	0.0475±0.0033

	
	
	R2
	0.9977
	0.9320
	0.9974

	ANO
	Langmuir
	qm (μg/g)
	0.8940±0.0184
	6.7417±0.192
	0.6163±0.018

	
	
	k (L/μg)
	0.0756±0.0102
	0.0157±0.007
	0.1082±0.016

	
	
	R2
	0.9839
	0.9615
	0.9541

	
	Freundlich
	Kf
	0.7503±0.0187
	6.3794±0.1343
	0.6177±0.0189

	
	
	N
	0.0950±0.0132
	0.0334±0.0116
	0.1078±0.0161

	
	
	R2
	0.9661
	0.9682
	0.9543

	O
	Langmuir
	qm (μg/g)
	0.8503±0.0268
	6.8593±0.1859
	0.7288±0.0251

	
	
	k (L/μg)
	0.0503±0.025
	0.0089±0.0071
	0.0636±0.0155

	
	
	R2
	0.9594
	0.9871
	0.9523

	
	Freundlich
	Kf
	0.5664±0.0037
	6.6760±0.1311
	0.6200±0.0069

	
	
	N
	0.0472±0.0031
	0.0233±0.0112
	0.093±0.0059

	
	
	R2
	0.9974
	0.9708
	0.9931





[bookmark: _Hlk126314818]Table S3. Binding constants (Kb) and the number of binding sites (n) in EPS for TCC.
	Peak
	Kb
	n
	R2

	EX305/EM435
	0.42
	0.54
	0.9842

	EX310/EM370
	96.22
	0.3742
	0.9658

	EX350/EM435
	16.71
	0.3675
	0.9602

	EX280/EM340
	132.95
	0.4693
	0.9472





	68_32_k97_1189989_1_1
	70_32_k97_213410_1_1
	Query
	Table S3 Gene of AMT protein homology comparison between sludge samples of HA-A/O process

	11
	11
	Subject
	

	72.2
	75.6
	Identity (%)
	

	169
	119
	Align length
	

	47
	29
	Mismatches
	

	0
	0
	Gaps
	

	1
	2
	Query start
	

	169
	120
	Query end
	

	58
	158
	Subject start
	

	226
	276
	Subject end
	

	1.06E-90
	2.12E-62
	E-value
	

	258
	183
	Bit score
	





Table S4. Molecular dynamics simulation parameters
	Production
	Equilibration
	[bookmark: _Hlk113372381]Equilibration
	Heat
	Minimization
	Minimization
	Minimization
	Step

	60 ns
	1 ns
	0.2 ns
	0.02 ns
	20000 steps
	5000 steps
	5000 steps
	Number of steps or duration

	NVT
	NVT
	NPT
	NVT
	
	
	
	System synthesis

	Berendsen
	Berendsen
	Langevin
	Langevin
	
	
	
	Thermostat

	300 K
	300 K
	300 K
	300 K
	
	
	
	Temperature

	
	position constraint: mask:1-405@CA, C, N
	position constraint: mask:1-406@H=
	
	
	position constraint: mask:1-405@CA, C, N
	position constraint: mask:1-406@H=
	Constraint



Fig. S1. Schematic diagram of the lab-scale Hydrolytic anaerobic-anoxic/oxic (HA-A/O) process
[image: ]



[bookmark: _Hlk126592701]Fig. S2. FTIR spectra of S-EPS, LB-EPS and TB-EPS extracted from AN(abc),, Ano(def), and O (ghi) sludge samples in Stage 1 (Day 10, 0 mg L-1 of TCC, blue line) and Stage 4 (Day 60, 8 mg L-1 of TCC, red line).
[image: ]
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