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	Table S1 The concentrations of metals in blood cells (n = 328)

	Variables a
	P05
	P25
	P50
	P75
	P95
	　LOD
	　<LOD%

	Magnesium
	43692.06
	51477.97
	56746.65
	61612.79
	69590.39
	0.087
	0.0

	Aluminium
	5.50
	20.80
	30.26
	39.62
	55.99
	0.204
	3.1

	Calcium
	9991.84
	14282.6
	17753.68
	22570.53
	32486.52
	5.329
	0.0

	Titanium
	2.92
	4.58
	6.47
	8.38
	12.07
	0.077
	0.0

	Vanadium
	0.16
	0.21
	0.24
	0.28
	0.36
	0.003
	0.0

	Chromium
	0.17
	0.38
	0.54
	0.72
	1.02
	0.008
	0.0

	Manganese
	12.4
	18.6
	22.86
	27.78
	41.65
	0.003
	0.0

	Iron
	823159.17
	977398.86
	1087676.66
	1186318.83
	1268347.02
	2.001
	0.0

	Cobalt
	0.03
	0.06
	0.08
	0.10
	0.19
	0.001
	0.0

	Nickel
	0.06
	0.21
	0.39
	0.55
	0.98
	0.004
	0.0

	Copper
	622.09
	692.89
	731.8
	805
	962.94
	0.004
	0.0

	Zinc
	7381.23
	9005.29
	9852.9
	10893.82
	13475.52
	0.035
	0.0

	Arsenic
	1.17
	1.68
	2.00
	2.65
	5.33
	0.007
	0.0

	Selenium
	151.44
	176.17
	193.05
	224.83
	268.17
	0.145
	0.0

	Rubidium
	3358.82
	3986.42
	4417.88
	4822.82
	5420.81
	0.046
	0.0

	Strontiam
	2.27
	3.39
	4.52
	5.83
	9.04
	0.003
	0.0

	Molybdenum
	0.22
	0.42
	0.56
	0.77
	1.53
	0.009
	0.0

	Cadium
	0.97
	1.90
	4.40
	10.76
	20.37
	0.001
	0.0

	Tin
	0.09
	0.26
	0.36
	0.51
	0.78
	0.006
	7.0

	Antimony
	0.03
	0.05
	0.11
	0.21
	0.37
	0.002
	18.3

	Barium
	2.81
	4.67
	5.91
	8.10
	15.08
	0.002
	0.0

	Lead
	28.61
	43.85
	61.23
	86.94
	221.14
	0.002
	0.0

	Abbreviations: MEWHC, manganese-exposed workers healthy cohort; LOD, limit of detection.

a Unit, μg/L
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Fig. S1 Correlation heatmap of log10-transformed metals in blood cells among the participants (n = 328) 
Here we only showed significant correlations. 
Abbreviations: Mg, magnesium; Ca, Calcium; Ti, Titanium; V, Vanadium; Cr, Chromium; Mn, manganese; Fe, iron; Co, cobalt; Ni, Nickel; Cu, copper; Zn, zinc; As, Arsenic; Se, selenium; Rb, rubidium; Sr, Strontiam; Mo, Molybdenum; Cd, cadmium; Sn, Tin ; Sb, Antimony; Ba, Barium; Pb, lead.
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Fig.S2 Joint effect of the mixture on FT4 among the participants 
(a) Dose-response relationship between specific metal and FT4 when the remaining metals kept at their 50th percentile. (b) Difference in FT4 for increase (25th to 75th) in specific metal when the remaining metals kept at their 25th, 50th and 75th percentile, respectively. (c) Bivariate exposure-response functions for: exposure 1 when exposure 2 was fixed at either the 10th, 50th or 90th percentile and other elements are fixed at their 50th percentile. (d) Overall effect of the metal mixtures on FT4. Mode was adjusted for gender (men/women), age (continuous), seniority (continuous), BMI (continuous), current smoker (yes/no), current drinker (yes/no), tea consumption (yes/no), work shift (yes/no) and sleep quality (good, ordinary, bad).
Abbreviations: FT4, free tetraiodothyronine.
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Fig.S3 Joint effect of the mixture on GD among the participants 
(a) Dose-response relationship between specific metal and GD when the remaining metals kept at their 50th percentile. (b) Difference in GD for increase (25th to 75th) in specific metal when the remaining metals kept at their 25th, 50th and 75th percentile, respectively. (c) Bivariate exposure-response functions for: exposure 1 when exposure 2 was fixed at either the 10th, 50th or 90th percentile and other elements are fixed at their 50th percentile. (d) Overall effect of the metal mixtures on GD. Mode was adjusted for gender (men/women), age (continuous), seniority (continuous), BMI (continuous), current smoker (yes/no), current drinker (yes/no), tea consumption (yes/no), work shift (yes/no) and sleep quality (good, ordinary, bad).
Abbreviations: GD, sum activity of peripheral deiodinases;
