Identification of serum metabolites associated with polybrominated diphenyl ethers (PBDEs) exposure in papillary thyroid carcinoma: A case–control study
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Fig S1 OPLS-DA analysis score scatter plots for metabolic profilesa
Notea: C1=Low PBDEs group (green dots), C2=Medium PBDEs group (dark blue dots), C3= High PBDEs group (light blue dots).
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Fig S2 Heat map for the differential metabolites among different PBDEs exposure levelsa
Notea: C1=Low PBDEs group, C2=Medium PBDEs group, C3= High PBDEs group
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Fig S3 Box charts of the 29 potential biomarkers related to PBDEs exposurea
Notea: *P < 0.05; ** P < 0.01; *** P < 0.001.

Table S1 Internal Standards (ISs) and concentration

	No.
	Internal Standards (ISs)
	Concentration in extraction solvent (ug/mL)



	1
	Carnitine C2:0-d3
	0.16

	2
	Carnitine C8:0-d3
	0.10

	3
	Carnitine C10:0-d3
	0.10

	4
	Carnitine C16:0-d3
	0.15

	5
	LPC 19:0
	0.75

	6
	FFA C16:0-d3
	2.50

	7
	FFA C18:0-d3
	2.50

	8
	CA-d4
	1.85

	9
	CDCA-d4
	1.50

	10
	Trp-d5
	4.25

	11
	Phe-d5
	3.60

	12
	SM12:0
	0.75

	13
	choline-d4
	2.00


Table S2 Population Characteristics and PBDEs Concentration in serum (n=59).
	Characteristics
	Controls (n=30)
	Cases (n=29)
	P a -value

	Age (yrs)
	40.53±7.86
	41.10±8.15
	>0.05

	Sex
	
	
	>0.05

	Male(n/%)
	14(46.7%)
	13(44.8%)
	

	Female(n/%)
	16(53.3%)
	16(55.2%)
	

	BMI (kg/m2)
	22.53±3.51
	21.50±2.78
	>0.05

	Smoking (n/%)
	5(16.7%)
	6(20.7%)
	>0.05

	Drinking (n/%)
	13(43.3%)
	18(62.1%)
	>0.05

	Education Level
	
	
	>0.05

	Primary and below (n/%)
	5(16.7%)
	4(13.8%)
	

	Senior high school and below (n/%)
	17(56.7%)
	15(51.7%)
	

	Junior college and above(n/%)
	8(26.7%)
	10(34.5%)
	

	Iodine nutrition
	
	
	>0.05

	Deficiency (n/%)
	6(20.0%)
	8(27.6%)
	

	Adequate(n/%)
	12(40.0%)
	11(37.9%)
	

	Excess (n/%)
	6(20.0%)
	5(17.2%)
	

	Overdose(n/%)
	6(20.0%)
	5(17.2%)
	

	PBDEs (ng/g lipid)
	8.66
(1.69-38.73)
	12.82
(1.20-111.11)
	<0.05


Abbreviations: BMI, body mass index; a Continuous variable estimated by Wilcoxon test, categorical variables estimated by χ2 test.

Table S3 The 43 most significant metabolites associated with PBDEs exposure.
	NO.
	Compounds
	FC
	P-value
	VIP
	P -valuea
	P -valueb
	P -valuec
	ESI（+/-）

	1
	Aminomalonate
	1.51
	3.11E-02
	1.39
	>0.05
	>0.05
	<0.05
	+

	2
	D-Methioninea
	1.50
	2.39E-03
	2.54
	>0.05
	>0.05
	<0.05
	+

	3
	Asp-phea
	0.79
	2.96E-02
	1.88
	>0.05
	>0.05
	<0.05
	+/-

	4
	5-Hydroxyindolea
	1.28
	3.58E-02
	1.23
	>0.05
	>0.05
	<0.05
	+

	5
	(+/-)-Octopaminea
	1.45
	1.59E-02
	1.80
	>0.05
	>0.05
	<0.05
	+

	6
	Phaseolic acid
	0.79
	1.54E-02
	1.78
	>0.05
	<0.05
	<0.05
	-

	7
	22-Acetylpriverogenin B
	1.34
	2.18E-02
	1.41
	>0.05
	>0.05
	<0.05
	+

	8
	Dodecanoylcarnitine
	1.56
	4.83E-02
	1.56
	>0.05
	>0.05
	<0.05
	+

	9
	9,12-Hexadecadienoylcarnitine
	1.51
	3.10E-02
	1.26
	>0.05
	>0.05
	<0.05
	+

	10
	Sebacic acid
	0.68
	3.91E-02
	1.40
	>0.05
	>0.05
	<0.05
	+

	11
	2-Hydroxy-butanoic acida
	0.80
	1.99E-02
	1.61
	>0.05
	<0.05
	>0.05
	-

	12
	3-carboxy-4-methyl-5-pentyl-2-furanpropanoic acid
	1.45
	8.09E-04
	2.78
	>0.05
	<0.05
	<0.05
	-

	13
	trans-Vaccenic acida
	0.78
	5.62E-03
	2.34
	>0.05
	<0.05
	<0.05
	-

	14
	Glu Tyr
	0.73
	2.85E-02
	1.22
	>0.05
	<0.05
	>0.05
	+

	15
	N-palmitoyl threonine
	1.93
	4.30E-02
	2.37
	<0.05
	>0.05
	<0.05
	+

	16
	Tridecanoylglycine
	0.45
	5.52E-03
	2.29
	>0.05
	<0.05
	<0.05
	-

	17
	N-Undecanoylglycine
	0.65
	1.64E-03
	2.74
	>0.05
	<0.05
	<0.05
	-

	18
	Acetylcholinea
	1.44
	1.58E-02
	2.37
	<0.05
	>0.05
	<0.05
	+

	19
	Campesterol
	1.44
	3.29E-02
	1.66
	>0.05
	>0.05
	<0.05
	+

	20
	Stigmastentriol
	1.39
	6.47E-03
	1.43
	>0.05
	<0.05
	<0.05
	+

	21
	25-Hydroxy-6,19-dihydro-6,19-ethanovitamin D3
	1.27
	2.47E-02
	1.46
	>0.05
	>0.05
	<0.05
	+

	22
	Taurocholate
	0.64
	9.27E-04
	2.17
	>0.05
	<0.05
	< 0.001
	+

	23
	1-Palmitoylglycerophosphoinositol
	0.72
	3.77E-03
	2.51
	>0.05
	<0.05
	<0.05
	-

	24
	PC(16:1e)
	0.72
	2.99E-04
	2.29
	>0.05
	<0.05
	< 0.001
	+

	25
	PC (34:4)
	0.75
	2.75E-03
	2.34
	>0.05
	>0.05
	<0.05
	+

	26
	PS(35:5)
	1.21
	3.29E-02
	1.12
	>0.05
	<0.05
	>0.05
	+

	27
	LysoPC (14:0)
	0.75
	2.76E-02
	1.25
	>0.05
	<0.05
	<0.05
	+

	28
	LysoPC(16:1)
	0.73
	3.91E-04
	3.02
	>0.05
	<0.05
	<0.05
	-

	29
	LysoPC(16:0)
	0.76
	2.35E-02
	2.23
	>0.05
	>0.05
	<0.05
	+

	30
	LysoPC(18:0)
	0.64
	2.78E-06
	2.72
	>0.05
	<0.05
	< 0.0001
	+

	31
	LysoPC(22:5)
	0.78
	2.57E-02
	1.85
	>0.05
	>0.05
	<0.05
	-

	32
	LysoPE(20:4)
	0.80
	1.93E-03
	2.80
	>0.05
	<0.05
	<0.05
	-

	33
	LysoPC(18:3(6Z,9Z,12Z))
	0.73
	1.09E-02
	2.65
	<0.05
	>0.05
	< 0.001
	-

	34
	LysoPE(16:1(9Z)/0:0)
	0.66
	9.07E-04
	2.02
	>0.05
	<0.05
	<0.05
	+

	35
	plasmenyl-PE 38:4
	1.59
	1.99E-02
	1.47
	>0.05
	<0.05
	>0.05
	-

	36
	TG(16:0/18:0/16:0)
	1.25
	1.83E-02
	1.637
	>0.05
	>0.05
	<0.05
	+

	37
	TG (58:1)
	1.24
	1.47E-02
	2.09
	>0.05
	>0.05
	<0.05
	+

	38
	SM(d43:4)
	1.28
	1.72E-02
	2.07
	<0.05
	>0.05
	<0.05
	+

	39
	Cer-BDS d55:5
	1.20
	2.08E-02
	1.95
	>0.05
	>0.05
	<0.05
	-

	40
	8-hydroxy-8-(3-octyloxiran-2-yl)octanoic acid
	1.63
	3.59E-03
	2.61
	>0.05
	<0.05
	< 0.001
	+

	41
	PRZ_M382
	2.10
	2.43E-02
	2.38
	<0.05
	>0.05
	<0.05
	+

	42
	D-Mannosea
	0.74
	1.96E-02
	1.68
	>0.05
	<0.05
	>0.05
	-

	43
	C16 Sphingosine
	1.24
	3.48E-02
	1.55
	>0.05
	>0.05
	<0.05
	+


P -valuea：Low PBDEs group vs Median PBDEs group; P -valueb: Low PBDEs group vs High PBDEs group; P -valuec :Median PBDEs group vs High PBDEs group.

Table S4 Selecting potential diagnostic biomarkers for PTC.
	Model
	Parameter
	B
	Exp(B)
	P-value

	Model 1
	(+/-)-octopamine
	-2.07
	0.13
	<0.05

	
	constant
	6.94
	1032.62
	<0.05

	Model 2
	5-hydroxyindole
	-8880.32
	0.000
	<0.05

	
	(+/-)-octopamine
	-2.67
	0.07
	<0.05

	
	constant
	13.33
	615580.93
	<0.05


Note: Model 1 was stepwise one that just (+/-)-octopamine was analyzed in the stepwise binary logistic-regression analysis, Model 2 was stepwise two that both (+/-)-octopamine and 5-hydroxyindole were analyzed in the stepwise binary logistic-regression analysis. Model 1 and Model 2 were adjusted for age, sex, and BMI.

b.





c.





d.
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