Supplementary Material

Metabolomics and Lipidomics Measurements
Metabolomics and lipidomics analyses were conducted utilizing the Ultimate 3000 UHPLC system coupled with the Q-Exactive HF MS instrument. To separate the aqueous phase (metabolomics), an Xbridge Amide column (100 × 2.1 mm i.d, 3.5 μm; Mindfulness Waters) was employed at a temperature of 30°C. Compound separation was achieved by using a mobile phase composed of 5% acetonitrile in water (solvent A) and 5% water in acetonitrile (solvent B), both containing 10 mM ammonium acetate and 0.1% ammonia. The separation process was carried out with a flow rate of 0.35 mL/min, employing a linear gradient: 95% B at 0 min, 95% B at 0.5 min, 50% B at 14 min, 50% B at 15.5 min, 95% B at 16 min, and 95% B at 19 min. For sample preparation, the samples were suspended in a 100 μL acetonitrile/water solution (1:1, v/v), and subsequently, 10 μL of the resulting solution was injected for analysis.

The lipid sample was subjected to chromatographic separation using a reversed-phase X-select CSH C18 column (2.1 mm × 100 mm, 2.5 μm, Waters, USA) at a temperature of 40°C. Gradient elution was accomplished utilizing two solvents, both containing 10 mM ammonium formate and 0.1% formic acid: ACN/water (3:2, v/v) and IPA/ACN (9:1, v/v). The gradient program entailed the following steps: 0 min, 40% B; 2 min, 43% B; 12 min, 60% B; 12.1 min, 75% B; 18 min, 99% B; 19 min, 99% B; 20 min, 40% B; and 23 min, 40% B. A flow rate of 0.4 mL/min was employed, and the samples were prepared by reconstituting them in a chloroform/methanol (1:1, v/v) solution, followed by a threefold dilution with an isopropanol/acetonitrile/H2O (2:1:1, v/v) solution. The injection volume for analysis was 10 μL.

The Q-Exactive HF MS instrument from Thermo Scientific was utilized to perform data-dependent acquisition (DDA) in positive-negative ion switching mode. Each acquisition cycle encompassed a survey scan (MS1 scan) with a resolution of 60,000, ranging from 60 to 900 m/z for hydrophilic metabolites and from m/z 240 to 1200 for lipids. This was followed by 10 MS/MS scans in HCD mode with a resolution of 15,000 and stepped normalized collision energy (step-NCE) settings of 15, 30, and 45. A dynamic exclusion time of 10 seconds was implemented. The automatic gain control (AGC) target for the MS1 scan was set to 5e6, with a maximum injection time of 30 ms, while for the MS/MS scan, it was set to 2e5 with a maximum injection time of 80 ms. The ion source parameters were configured as follows: a spray voltage of 3.3 kV for positive ion mode and 3.0 kV for negative ion mode, an ion source sheath gas flow rate of 40, an auxiliary gas flow rate of 10, a capillary temperature of 320 °C, a probe heater temperature of 300 °C, and an Slens RF level of 55. The 2019 blood samples (n=468) were analyzed in a randomized order.

As previously outlined, we implemented data-dependent acquisition (DDA) using the Q-Exactive HF MS (Thermo Fisher Scientific, Waltham, MA, USA). Each acquisition cycle comprised one survey scan (MS1) with a resolution of 60,000, ranging from 60 to 900 m/z for hydrophilic metabolites and 300 to 1200 m/z for lipids, followed by ten MS/MS scans in HCD mode. To ensure analytical robustness, quality control (QC) samples were generated by combining equal volumes of all plasma samples, and were analyzed every 15 samples during the course of the metabolomic and lipidomic analyses.

Table S1. The description of PHQ-9 scores in different blood mercury levels

	Blood mercury levels（ng/ml）
	2019
	
	2021

	
	N
	PHQ-9 score
(Mean ± SD)
	
	N
	PHQ-9 score
(Mean ± SD)

	Total
	477
	2.81±3.65
	
	477
	2.79±4.10

	<0.5 
	91
	2.54±3.05
	
	75
	2.45±3.69

	0.5~1.0 
	252
	2.85±3.97
	
	285
	2.64±3.68

	1.0~1.5 
	89
	3.16±3.69
	
	98
	3.10±4.86

	≥1.5 
	45
	2.38±2.73
	
	19
	4.79±6.43


Note: Blood mercury levels was presented in 5 ng/mL units in the Table, the current reference levels for clinical attention and therefore a measure that is meaningful to clinicians and policymakers.

Table S2. Results of linear mixed-effects models for PHQ-9 scores and blood mercury levels and stratification analysis 
	Variables
	Difference (95% CI)
	P-value

	Total
	0.50(0.14-0.86)
	<0.01

	Sex
	
	

	Male
	0.87 (0.12,1.61)
	0.02

	Female
	0.26 (-0.14,0.66)
	0.21

	Fish consumption
	
	

	<Once a month
	0.23 (-0.42,0.88)
	0.48

	≥Once a month
	0.56 (0.13,0.99)
	0.01



Note: The linear mixed effects model included subject as random effect and adjusted for sex, age, BMI, household income, lifestyle factors (smoking, passive smoking, drinking, physical activity), and fish consumption.






Table S3. Sensitivity Analysis Results
	Model
	Difference (95% CI)
	P-value

	Model 1
	0.51(0.15, 0.88)
	<0.01

	Model 2
	0.50(0.14, 0.87)
	<0.01

	Model 3
	0.46(0.09, 0.84)
	0.01


Note: All models included subject as random effect and adjusted for sex, age, BMI, lifestyle factors (passive smoking, physical activity), household income, fish consumption. Model 1 and Model 2 were analyzed for no-smoking population and no-drinking population respectively. Model 3 was a bimetallic model of mercury and selenium. All models were adjusted for confounding factors.



