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Text S1 Acetylcholinesterase inhibition assay
Water samples with different dilution ratios were sequentially added to 96-well plates in triplicate, each 100 μL, and three wells were set to add an equal amount of phosphate buffer as a blank control. Then 5, 5’-dithiobis-(2-nitrobenzoic acid), 2-(acetylthio)-N, N, N-trimethylethylammonium iodide and electric eel acetylcholinesterase (AChE) solution were added to each dilution followed by thorough mixing on a plate shaker. After 15 minutes, the enzymatic reaction was measured at an OD412 nm in a plate reader (iD3, Molecular Devices). The inhibition of AChE by the water sample was calculated according to the following formula:
[image: ]
where ΔAt is the change in absorbance of the experimental group compared with the initial and and ΔAc is the change in absorbance of the blank group compared with the initial one.









Text S2 Cytotoxicity assay
The HepG2 cells obtained from KeyGen Biotech (Nanjing, China) were maintained in a Dulbecco’s modified Eagle medium (DMEM) supplemented with 10 % FBS. After exposed for 24 h, the cell viability was detected using the cell counting kit-8 (CCK8) kit (Dojindo Molecular Technologies, Inc. Japan). The kit determines the number of living cells by measuring the enzymatic reaction at an OD450 nm in a plate reader (iD3, Molecular Devices). Cell viability was calculated according to the following formula:
Cell viability(%)=Aexperiment/Ablank×100%
Graphpad Prism software was used to fit the dose-effect relationship to find the EC50.























Text S3 The Comet assay
1.5 mL of E. gracilis culture medium were centrifuged at 4,000 rpm for 5 min and the precipitation was exposed to the wastewater for 30 min and centrifuged again to collect the precipitated cells. Cells were embedded in 100 μL of 1% low-melting agarose (LMA) sandwiched between 0.7% normal-melting agarose (NMA) and 1% LMA on microscope slides. The slides were placed in a lysis solution (300 mM NaOH; 30 mM Na2-EDTA·2H2O; 0.01% SDS; 9% DMSO, and 1% Triton X-100) for 20 min at 4 °C. Then the slides were placed in a horizontal electrophoresis unit with fresh alkaline electrophoresis buffer (300 mM NaOH and 1 mM Na2-EDTA·2H2O, pH 13.0) added and control the liquid level to be 2 mm above the slide at 4 °C for 20 min to allow DNA unwinding. Electrophoresis was carried out using the same buffer for 20 min using 20V (0.8 V/cm) and 300 mA at 4 °C. The slides were neutralized by immersing in 0.4 M Tris buffer at pH 7.5 for 5 min and stained with ethidium bromide. The slides were analyzed under a fluorescence microscope (Nikon Eclipse 50i). Comet Assay Software Project (CASP) image analysis software was used to analyze DNA damage. 








[bookmark: OLE_LINK1]Text S4 Umu/SOS color rendering experiment
The specific experimental steps were as follows:
(a) Shake the bacteria with TGA medium (Tryptone 10 g/L, NaCl 5 g/L, HEPES 11.9 g/L, Glucose 2 g/L; final pH adjusted to 7.0 ± 0.2) overnight for 12–16 h, dilute the bacterial solution with fresh medium 10 times the next day, and continue to culture for about 1.5 h to OD600 = 0.2. (b) Add the diluted samples to the 96-well plate A at 180 μL per well, then add 20 μL 10× medium and 70 μL bacterial solution. Another three wells were added with 153 μL water, 27 μL 4-nitroquinoline-1-oxide (4-NQO), 20 μL TGA medium and 70 μL bacterial solution as positive controls. Three wells were added with 180 μL water, 20 μL TGA medium and 70 μL bacterial solution as negative controls, 180 μL water, 20 μL 10× medium and 70 μL bacterial solution as blank controls. Incubate at 37 ℃ for 2 h. (c) Take new plate B, add 270 μL TGA medium, preheat at 37 ℃. Take 30 μL of each well in plate A and add it to the corresponding well in plate B. Incubate for 2 h and measure the absorbance of plate B at OD600. (d) Take new plate C, add 120 μL B-buffer to each well, and preheat at 28 ℃. Take 30 μL of each well in plate B and add it to the corresponding well in plate C. Quickly add 30 μL of ONPG, mix well, and put into the incubator. After shaking at 28 ℃ for 30 min, add 120 μL of blocking solution to each well of Plate C to stop the reaction. The absorbance of plate C was measured at OD420. Bacterial growth factor (G) and induction ratio (IR) are calculated according to the following formula:
 (When G > 0.5, it can be used for IR value calculation)
 (When IR > 2, the test result is judged to be positive)


In the formula, A600, S is the absorbance of water sample at 600 nm, A600, B is the absorbance of blank at 600 nm, A600, N is the absorbance of negative control at 600 nm; A420, S is the absorbance of the water sample at 420 nm, A420, B is the absorbance of the blank at 420 nm, A420, N is the absorbance of the negative control at 420 nm.
Comparing the measured slope of the P-galactosidase curve in the test sample with the slope of the P-galactosidase curve of the 4-NQO sample measured simultaneously, the 4-NQO in the test sample can be obtained equivalent concentration (TEQ4-NQO): 




Text S5 Health risk assessment through two exposure routes
The calculation formula of pollutant intake for each exposure route was as follows:
a. 
Route of oral exposure:               (1)

b. Route of skin exposure:               (2)
In the formula, Chronic daily intake (CDI) was the sum of polycyclic aromatic hydrocarbons ingested through different exposure routes; Cw was the concentration of polycyclic aromatic hydrocarbons in the water (mg/L); VF was the volatility coefficient. The values of other parameters in the formula are shown in Table S1.
According to the research results of Feng et al. (2011), when a specific exposure route lacks toxicity parameter, it could be obtained by extrapolation:

                                               (3)

[bookmark: OLE_LINK22]                                                (4)
In the formula, RfDABS and RfD0 were non-carcinogenic reference doses, SFABS and SF0 were carcinogenic slope factors (kg·d/mg), ABSGI was the polycyclic aromatic hydrocarbon absorption fraction, and the conservative value was 0.5.
A. Non-carcinogenic risk index (HI)
For non-carcinogenic risk assessment of 8 polycyclic aromatic hydrocarbons such as naphthalene, the calculation formula was as follows:

                                                     (5)
B. Carcinogenic risk value (Risk)
The carcinogenic risk value was defined as: the incidence of cancer caused by exposure to this target pollutant exceeded the normal level in humans, which could be calculated by the following formula:

Low dose exposure:                                    (6)

High dose exposure:                            (7)
(when the carcinogenic risk value was greater than 0.01, used this formula.)
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[bookmark: _Hlk21864374]Table S1 Concentrations of PAHs in influents and effluents from three wastewater treatment plants
	(mg/L)
	W plant
	J plant
	T plant

	[bookmark: OLE_LINK9]PAH
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent

	[bookmark: OLE_LINK10]Naphthalene
	10.58
	0.04
	12.07
	0.01
	9.87
	0.02

	Acenaphthylene
	0.06
	N.D.
	0.14
	N.D.
	0.07
	N.D.

	Fluorene
	0.02
	N.D.
	0.08
	N.D.
	0.05
	N.D.

	Fluoranthene 
	N.D.
	0.11
	0.08
	N.D.
	0.08
	N.D.

	Phenanthrene
	0.05
	0.01
	0.08
	N.D.
	N.D.
	N.D.

	Anthracene
	1.23
	0.02
	1.42
	N.D.
	N.D.
	0.02

	Benzanthracene 
	0.08
	N.D.
	0.19
	0.01
	0.04
	N.D.

	Benzofluoranthrene
	0.06
	0.01
	0.25
	0.02
	0.03
	N.D.

	Benzo(a)pyrene
	1.02
	0.02
	1.26
	0.04
	1.17
	0.06

	Benzo(g,h,i)perylene
	0.05
	N.D.
	0.08
	N.D.
	0.06
	N.D.

	Total
	13.28
	0.23
	15.99
	0.1
	11.64
	0.11


Note: N.D.: Below detection limit.



Table S2 VF, RfD and CSF values of polycyclic aromatic hydrocarbons
	Target pollutant
	Volatile factor 
	Exposure route non-carcinogenic reference dose/(kg·d/mg)
	Carcinogenic slope factor/(kg·d/mg)

	
	VF
	Skin
(RfDd)
	Respiration
(RfDi)
	Skin
(SFd)
	Respiration
(SFi)

	NAP
	6.25E+04
	2.00E-02
	8.57E-04
	-
	-

	ACY
	1.48E+05
	3.00E-02
	3.00E-02
	-
	-

	ACE
	1.86E+05
	3.00E-02
	3.00E-02
	-
	-

	FLU
	5.73E+05
	2.00E-02
	2.00E-02
	-
	-

	PHE
	1.43E+06
	1.50E-02
	1.50E-02
	-
	-

	ANT
	8.76E+05
	1.50E-01
	1.50E-01
	-
	-

	FLA
	6.38E+05
	2.00E-02
	2.00E-02
	-
	-

	BaA
	1.06E+07
	-
	-
	1.46E+00
	3.10E-01

	BbF
	5.24E+06
	-
	-
	1.46E+00
	3.10E-01

	BaP
	2.72E+07
	-
	-
	1.46E+01
	3.10E+00

	B（g,h,i）P
	1.08E+08
	1.50E-02
	1.50E-2
	-
	-


NAP: Naphthalene; ACY: Acenaphthylene; ACE: Acenaphthene; FLU: Fluorene; PHE: Phenanthrene; ANT: Anthracene; FLA: Fluoranthene; BaA: Benzo(a)anthracene; BbF: Benzo(b)fluoranthene; BaP: Benzo(a)pyrene; B(g,h,i) P: Benzo(g, h, i)perylene.

[bookmark: _Hlk21864290]Table S3 Basic physical and chemical indicators of chemical parks
	
	
	pH
	COD
	AN
	Ni
	NN
	SS
	TOC
	TN

	W plant
	Influents 
	9.54
	5640
	89.9
	32.6
	0.79
	0.42
	750
	251

	
	Effluents
	6.51
	127
	13.3
	10.9
	0.21
	0.21
	37.4
	46.2

	J plant
	Influents
	8.76
	2901
	79.2
	30.7
	0.94
	0.57
	426
	205

	
	Effluents
	7.21
	112
	15.4
	6.3
	0.13
	0.26
	33.5
	37.9

	T plant
	Influents
	8.37
	4900
	85.1
	37.2
	0.82
	0.79
	623
	211

	
	Effluents
	6.22
	109
	12.7
	8.9
	0.20
	0.30
	25.9
	40.6


COD: Chemical Oxygen Demand; AN: Ammonia Nitrogen (NH4+-N); Ni: Nitrate nitrogen (NO3--N); NN: Nitrite Nitrogen (NO2--N); SS: Suspended Solids; TOC: Total Organic Carbon; TN: Total Nitrogen.


Table S4 EC50 and TEF of influents and effluents from three wastewater treatment plants
	
	EC50
	TEF

	W plant
	Influent
	3.06
	2.43

	
	Effluent
	80.54
	0.10

	J plant
	Influent
	4.04
	1.84

	
	Effluent
	65.89
	0.11

	T plant
	Influent
	6.88
	1.08

	
	Effluent
	85.35
	0.10


TEF: Toxicity equivalence factor











Table S5 Cytotoxicity of water extracts from the chemical park to S. typhimurium
	Plants
	Wastewater Type
	Concentration factor
	G value

	W plant
	Influent 
	0.5×
	0.51

	
	
	1×
	0.45*

	
	
	2×
	0.25*

	
	
	5×
	0.11*

	
	Effluent
	0.5×
	0.54

	
	
	1×
	0.48*

	
	
	2×
	0.47*

	
	
	5×
	0.40*

	J plant
	Influent
	0.5×
	0.51

	
	
	1×
	0.41*

	
	
	2×
	0.40*

	
	
	5×
	0.23*

	
	Effluent
	0.5×
	0.52

	
	
	1×
	0.49*

	
	
	2×
	0.48*

	
	
	5×
	0.38*

	T plant
	Influent
	0.5×
	0.50

	
	
	1×
	0.46*

	
	
	2×
	0.31*

	
	
	5×
	0.19*

	
	Effluent
	0.5×
	0.54

	
	
	1×
	0.49*

	
	
	2×
	0.48*

	
	
	5×
	0.46*


G value: Bacterial growth factor value. *, p <0.05, compared with the 0.5× group.
Table S6 Induction rate of the water extracts from the chemical industry park on S. typhimurium
	Plants
	Wastewater type
	Concentration factor
	IR value

	W plant
	Influent
	0.5×
	2.09

	
	
	1×
	-

	
	
	2×
	-

	
	
	5×
	-

	
	Effluent
	0.5×
	1.89

	
	
	1×
	-

	
	
	2×
	-

	
	
	5×
	-

	J plant
	Influent
	0.5×
	2.13

	
	
	1×
	-

	
	
	2×
	-

	
	
	5×
	-

	
	Effluent
	0.5×
	1.95

	
	
	1×
	-

	
	
	2×
	-

	
	
	5×
	-

	T plant
	Influent
	0.5×
	2.15

	
	
	1×
	-

	
	
	2×
	-

	
	
	5×
	-

	
	Effluent
	0.5×
	1.85

	
	
	1×
	-

	
	
	2×
	-

	
	
	5×
	-


IR value: Induction ratio value.
Table S7 Health risks index of non-carcinogenic effects of pollutants in different exposure routes according to the risk characterization model
	Compound
	Respiratory exposure
	Skin exposure

	
	W plant
	J plant
	T plant
	W plant 
	J plant                   T plant

	[bookmark: OLE_LINK3]
	Influent 
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent

	NAP
	1.55E-05
	5.13E-08
	1.77E-05
	2.05E-08
	1.44-05
	2.93E-08
	1.17E-05
	3.88E-08
	1.33E-05
	1.55E-08
	1.09E-05
	2.21E-08

	ACY
	2.89E-08
	-
	6.71E-08
	4.90E-10
	3.62E-08
	-
	6.74E-08
	-
	1.56E-07
	1.14E-09
	8.45E-08
	-

	ACE
	3.79E-09
	-
	1.26E-08
	3.18E-10
	7.81E-09
	1.59E-10
	2.62E-08
	-
	8.75E-08
	2.20E-09
	5.40E-08
	1.10E-09

	FLU
	-
	1.78E-08
	1.32E-08
	-
	1.25E-08
	-
	-
	1.24E-07
	9.22E-08
	-
	8.76E-08
	-

	PHE
	3.12E-09
	3.19E-10
	4.98E-09
	1.27E-10
	-
	-
	5.43E-08
	5.54E-09
	8.65E-08
	2.21E-09
	-
	-

	ANT
	1.28E-07
	1.56E-09
	1.47E-07
	-
	-
	2.18E-09
	1.36E-06
	1.66E-08
	1.57E-06
	-
	-
	2.33E-08

	FLA
	2.23E-10
	-
	5.65E-10
	3.86E-11
	1.25E-10
	-
	2.85E-08
	-
	7.22E-08
	4.94E-09
	1.59E-08
	-

	BaA
	3.71E-10
	6.57E-11
	1.49E-09
	1.43E-10
	1.85E-10
	-
	2.35E-08
	4.18E-09
	9.51E-08
	9.13E-09
	1.17E-08
	-

	BbF
	1.19E-09
	2.47E-11
	1.48E-09
	4.94E-11
	1.38E-09
	6.82E-11
	3.86E-07
	7.99E-09
	4.79E-07
	1.59E-08
	4.46E-07
	2.20E-08

	BaP
	7.89E-08
	9.86E-09
	2.09E-07
	1.23E-08
	1.66E-07
	8.63E-09
	1.41E-07
	1.77E-08
	3.76E-07
	2.21E-08
	2.99E-07
	1.55E-08

	B（g,h,i）P
	3.21E-09
	-
	5.62E-09
	7.14E-11
	4.42E-09
	-
	4.97E-08
	-
	8.73E-08
	1.10E-09
	6.85E-08
	-


[bookmark: _Hlk21864420]NAP: Naphthalene; ACY: Acenaphthylene; ACE: Acenaphthene; FLU: Fluorene; PHE: Phenanthrene; ANT: Anthracene; FLA: Fluoranthene; BaA: Benzo(a)anthracene; BbF: Benzo(b)fluoranthene; BaP: Benzo(a)pyrene; B(g,h,i) P: Benzo(g, h, i)perylene; “-” : No health risks.

Table S8. Health risks index of carcinogenic effects of pollutants in different exposure routes according to the risk characterization model
	Compound
	Respiratory exposure
	Skin exposure

	
	W plant
	  J plant
	  T plant   
	W plant
	 J plant
	  T plant

	
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent

	NAP
	4.52E-05
	1.49E-07
	5.16E-05
	5.98E-08
	4.22E-05
	8.55E-08
	3.42E-05
	1.13E-07
	3.90E-05
	4.52E-08
	3.19E-05
	6.46E-08

	ACY
	8.43E-08
	-
	1.95E-07
	1.42E-09
	1.05E-07
	-
	1.96E-07
	-
	4.56E-07
	3.33E-09
	2.46E-07
	-

	ACE
	1.10E-08
	-
	3.69E-08
	9.29E-10
	2.27E-08
	4.64E-10
	7.65E-08
	-
	2.55E-07
	6.43E-09
	1.57E-07
	3.21E-09

	FLU
	-
	5.18E-08
	3.85E-08
	-
	3.64E-08
	-
	-
	3.62E-07
	2.69E-07
	-
	2.55E-07
	-

	PHE
	9.12E-09
	9.31E-10
	1.45E-08
	3.72E-10
	-
	-
	1.58E-07
	1.61E-08
	2.52E-07
	6.47E-09
	-
	-

	ANT
	3.73E-07
	4.55E-09
	4.31E-07
	-
	-
	6.38E-09
	3.98E-06
	4.85E-08
	4.59E-06
	-
	-
	6.79E-08

	FLA
	6.51E-10
	-
	1.64E-0
	1.12E-10
	3.64E-10
	-
	8.31E-08
	-
	2.10E-07
	1.44E-08
	4.65E-08
	-

	BaA
	1.08E-09
	1.91E-10
	4.36E-09
	4.18E-10
	5.40E-10
	-
	6.88E-08
	1.22E-08
	2.77E-07
	2.66E-08
	3.44E-08
	-

	BbF
	3.48E-09
	7.20E-11
	4.32E-09
	1.44E-10
	4.02E-09
	1.99E-10
	1.12E-06
	2.33E-08
	1.39E-06
	4.66E-08
	1.30E-06
	6.43E-08

	BaP
	2.30E-07
	2.87E-08
	6.11E-07
	3.59E-08
	4.85E-07
	2.51E-08
	4.13E-07
	5.18E-08
	1.09E-06
	6.44E-08
	8.75E-07
	4.55E-08

	B（g,h,i）P
	9.37E-09
	-
	1.64E-08
	2.08E-10
	1.29E-08
	-
	1.45E-07
	-
	2.54E-07
	3.22E-09
	2.00E-07
	-


NAP: Naphthalene; ACY: Acenaphthylene; ACE: Acenaphthene; FLU: Fluorene; PHE: Phenanthrene; ANT: Anthracene; FLA: Fluoranthene; BaA: Benzo(a)anthracene; BbF: Benzo(b)fluoranthene; BaP: Benzo(a)pyrene; B(g,h,i) P: Benzo(g, h, i)perylene; “-” : No health risks.
Reference:
Feng HY, Fu XQ, Zhao Q (2011) Health risk assessment of polycyclic aromatic hydrocarbons in soils of Ningbo area, China. J Agro-Environ Sci 30(10): 1998-2004.
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