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Table A.1: List of Selected Selenoprotein and Glutathione-related gene SNPs, Year Genotyped and the Methods Used

	SNP name (Major>minor)
	dbSNP ID
	Reference minor allele frequency
	Minor allele frequency
	Full gene name
	Category
	Year genotyped
	Method

	GSTP1 105 (a>g)
	Rs1695
	0.41
	0.32
	Glutathione s-transferase pi 1
	glutathione
	2009-2010
	Taqman

	GSTP1 114 (c>t)
	Rs1138272
	0.10
	0.08
	Glutathione s-transferase pi 1
	glutathione
	2009-2010
	Taqman

	GCLM-588 (c>t)
	Rs41303970
	0.16
	0.19
	Glutamate cysteine ligase, modifier subunit
	glutathione
	2009-2010
	Taqman

	SEPP1-234 (c>t)
	Rs3877899
	0.26
	0.24
	Selenoprotein p1 
	selenoprotein
	2009-2010
	Taqman

	SEPP1 3’UTR (c>t)
	Rs7579
	0.30
	0.28
	Selenoprotein p1
	selenoprotein
	2009-2010
	Taqman

	MT2A 3’UTR (g>c)
	Rs10636
	0.25
	0.30
	Metallothionein 2A
	metallothionein
	2009-2010
	Taqman

	MTF1 3’UTR (g>a)
	Rs 473279
	0.35
	0.33
	Metallothionein transcription factor 1
	metallothionein
	2009-2010
	Taqman

	MT1M 3’UTR (t>c)
	Rs9936741
	0.04
	0.02
	Metallothionein 1M
	metallothionein
	2009-2010
	Taqman

	MT1M 3’UTR (g>a)
	Rs2270836
	0.28(JPN)
	0.15
	Metallothionein 1M
	metallothionein
	2009-2010
	Taqman

	MT1A missense (a>c)
	Rs11640851
	0.28
	0.34
	Metallothionein 1A
	metallothionein
	2009-2010
	Taqman

	
	
	
	
	
	
	
	

	GCLC-129 (g>a)
	Rs17883901
	0.06
	0.08
	Glutamate cysteine ligase, catalytic subunit
	glutathione
	2009
	Taqman

	GSTT1 del (+>-)
	N/A
	
	0.41
	Glutathione s-transferase theta 1
	glutathione
	2009
	Taqman a

	GSTM1 del (->+)
	N/A
	
	0.32
	Glutathione s-transferase mu 1
	glutathione
	2009
	Gel-based b

	GPX4 (c>t)
	Rs713041
	0.46
	0.45
	Glutathione peroxidase 4
	selenoprotein
	2009
	Taqman

	GPX1-198 (c>t)
	Rs1050450
	0.12
	0.28
	Glutathione peroxidase 1
	selenoprotein
	2009
	Taqman

	MTF1 3’UTR (t>c)
	Rs3748682
	0.25
	0.24
	Metallothionein transcription factor 1
	metallothionein
	2009
	Taqman

	MT1M missense (a>c)
	Rs1827210
	0.14
	0.16
	Metallothionein 1M
	metallothionein
	2009
	Taqman

	MT1G 3’UTR (g>t)
	Rs12315
	0.06
	0.05
	Metallothionein 1G
	metallothionein
	2009
	Taqman

	MT1E 3’UTR (g>t)
	Rs708274
	0.10
	0.13
	Metallothionein 1E
	metallothionein
	2009
	Taqman

	MT4 missense (g>a)
	Rs11643815
	0.11
	0.14
	Metallothionein 4
	metallothionein
	2009
	Taqman

	
	
	
	
	
	
	
	

	GGT1 intron (t>c)
	Rs5751901
	0.33
	0.36
	Gamma-glutamyltransferase 1
	glutathione
	2010
	Taqman

	GSTM3-224 (g>a)
	Rs7483
	0.31
	0.26
	Glutathione s-transferase mu 3
	glutathione
	2010
	Taqman

	GSS 5’UTR (g>c)
	Rs3761144
	0.35
	0.40
	Glutathione synthetase
	glutathione
	2010
	Taqman

	GSR 5’UTR (g>t)
	Rs1002149
	0.16
	0.18
	Glutathione reductase
	glutathione
	2010
	Taqman

	GSR intron (t>a)
	Rs2911678
	0.25
	0.24
	Glutathione reductase
	glutathione
	2010
	Taqman

	MT1A missense (a>g)
	Rs8052394
	0.10
	0.10
	Metallothionein 1A
	metallothionein
	2010
	Gel-based c

	MT2A 5’UTR (a>g)
	Rs28366003
	0.05
	0.06
	Metallothionein 2A
	metallothionein
	2010
	Taqman

	MT1A 5’ near (c>g)
	Rs9922957
	0.17
	0.13
	Metallothionein 1A
	metallothionein
	2010
	Taqman


a Probes/primers from Taqman were used for genotyping of GSTT1. However, since this is a deletion polymorphism and not a SNP, the probe detected the presence of a region of the gene. No distinction can be made for heterozygotes for this gene. (Only +/? vs. -/-). The primers/probes were taken from the following reference: 

Mordukhovich I., Wilker E., Suh H., Wright R., Sparrow D., Vokonas P.S., and Schwartz J. 2009. Black carbon exposure, oxidative stress genes, and blood pressure in a repeated-measures study. Environmental Health Perspectives. 117: 1767-1772. 

b This is a deletion polymorphism similar to GSTT1. No distinction can be made for heterozygotes with this method. The method is based off of the method from the following reference:

Lee B., Hong Y., Park H., Ha M., Koo B.S., Chang N., Roh Y., Kim B., Kim Y., Kim B., Jo S., and Ha E. 2009. Interaction between GSTM1/GSTT1 polymorphism and blood mercury on birth weight. Environmental Health Perspectives. doi: 10.1289/ehp.0900731. 

C RFLP (Restriction Fragment Length Polymorphism)

Table A.2: Urine Mercury (µg/l) and Hair Mercury (µg/g) in the MDA Mercury Study Compared with NHANES (2003-2004) and NHANES (1999-2000), respectively

	
	Sample
	Geometric Mean
	Arithmetic Mean
	50th Percentile
	75th Percentile
	90th Percentile
	95th Percentile

	Urine Hg
	NHANES

(n=1,529)
	0.50d
	0.95a
	0.48
	1.12
	2.20
	3.33

	
	2009 Study

(n=229)
	0.69e
	1.11
	0.72
	1.37
	2.51
	3.37

	
	2010 Study

(n=273)
	0.62e
	1.02
	0.62
	1.19
	2.15
	3.74

	
	2009-2010 (n=502)
	0.65d
	1.06
	0.66
	1.29
	2.34
	3.37

	
	
	
	
	
	
	
	

	Hair Hg
	NHANES

(n=1,726)
	0.12b
	0.47
	0.19
	0.42
	1.11
	1.73

	
	2009 Study

(n=226)
	0.30c
	0.55
	0.29
	0.66
	1.36
	1.92

	
	2010 Study

(n=279)
	0.27c
	0.45
	0.28
	0.54
	1.07
	1.33

	
	2009-2010 (n=505)
	0.28b
	0.51
	0.29
	0.58
	1.17
	1.49


aArithmetic mean calculated using NHANES (2003-2004) data 
b p=0.29 c:p=0.90    d :p=0.19  e :p=0.77  
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ϐ ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p

0.21 1.25 0.005 <0.0001 0.006 <0.0001 -0.021 0.003 -0.006 0.26

0.21 1.26 0.004 <0.0001 0.007 <0.0001 -0.021 0.004 -0.01 0.27

0.30 1.89 0.002 <0.0001 -0.06 <0.0001 -0.03 <0.0001 0.004 0.25

0.29 1.92 0.002 0.0011 -0.07 <0.0001 -0.03 <0.0001 -0.01 0.08

0.25 1.72 0.001 0.008 0.004 <0.0001 -0.04 <0.0001

-0.009 0.04

0.22 1.69 0.001 0.007 0.004 <0.0001 -0.04 <0.0001

-0.02 0.02

0.21 1.72 0.004 <0.0001 0.006 <0.0001 -0.03 <0.0001 -0.002 0.71

0.22 1.73 0.004 <0.0001 0.006 <0.0001 -0.03 <0.0001 -0.01 0.25

0.36 2.12 0.002 <0.0001 -0.049 0.0001 -0.001 0.09 -0.031 <0.0001

0.006 0.05

0.34 2.12 0.002 <0.0001 -0.057 0.0001 -0.002 0.04 -0.03 <0.0001 -0.008 0.16

0.26 1.85 0.002 <0.0001 0.004 <0.0001 -0.04 <0.0001 -0.003 0.43

0.26 1.83 0.002 <0.0001 0.004 <0.0001 -0.04 <0.0001

-0.022 0.003

0.46 4.4 -0.02 <0.0001 0.31 <0.0001 -0.02 <0.0001 0.2 0.01 -0.03 0.10

0.47 4.31 -0.02 <0.0001 0.35 <0.0001 -0.02 <0.0001 0.2 0.005

0.06 0.05

0.53 5.4 -0.02 <0.0001 0.51 <0.0001 -0.01 0.0003 -0.045 0.02 0.16 0.006 -0.007 0.65

0.53 5.25 -0.02 <0.0001 0.53 <0.0001 -0.01 0.0005 -0.042 0.002 0.17 0.003 0.04 0.13

0.25 4.83 -0.02 <0.0001 -0.007 <0.0001 -0.005 0.05 -0.0003 0.99

0.25 4.92 -0.02 <0.0001 -0.007 <0.0001 -0.006 0.03 0.07 0.06
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Table B.1: Coefficients and p Values in Base Models of Multivariate Linear Regression Models of Log-transformed Nerve Conduction Function Independently Predicted by Hg Levels in Urine and Hair and Other 

Covariates
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ϐ ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p
Base model - - 0.47 4.31 -0.02 <0.0001 0.35 <0.0001 -0.02 <0.0001 0.2 0.005 0.06 0.05



GSTM3(G>A) rs7483 - 0.44 4.37 -0.02 <0.0001 0.25 0.0007 -0.01 0.03 0.2 0.12 0.03 0.55
1 0.50 4.4 -0.02 <0.0001 0.26 0.0002 -0.01 0.03 0.2 0.1 0.04 0.42



Base model - - 0.53 5.25 -0.02 <0.0001 0.53 <0.0001 -0.01 0.0005 -0.042 0.002 0.17 0.003 0.04 0.13
SEPP1 3'UTR rs7579 - 0.54 5.67 -0.02 <0.0001 0.52 <0.0001 -0.01 0.0004 -0.054 0.007 0.18 0.003 0.05 0.07



7 0.55 5.6 -0.02 <0.0001 0.53 <0.0001 -0.01 0.0004 -0.052 0.008 0.18 0.003 0.05 0.06



Base model - - 0.26 5.44 -0.02 <0.0001 -0.01 <0.0001 -0.008 0.015 0.06 0.11
GSR(G>T) rs1002149 - 0.27 4.94 -0.02 <0.0001 -0.006 0.02 -0.006 0.24 -0.005 0.94



6 0.30 4.63 -0.02 <0.0001 -0.008 0.002 -0.003 0.55 -0.006 0.99
GSTT1(deletion) - - 0.33 5.12 -0.01 <0.0001 -0.008 0.0008 -0.008 0.02 0.08 0.53



7 0.33 4.99 -0.01 <0.0001 -0.008 0.0003 -0.008 0.03 0.07 0.06
MT4 missense(G>A) rs11643815 - 0.33 5.24 -0.01 <0.0001 -0.009 0.0002 -0.008 0.02 -0.0005 0.99



3 0.33 5.34 -0.01 <0.0001 -0.008 0.0003 -0.008 0.01 0.03 0.57



Base model - - 0.22 1.73 0.004 <0.0001 0.01 <0.0001 -0.03 <0.0001 -0.01 0.25
MT1E 3'UTR(G>T) rs708274 - 0.31 2.55 0.004 <0.0001 0.01 0.0003 -0.05 <0.0001 -0.02 0.15



3 0.31 2.51 0.004 <0.0001 0.01 0.0003 -0.05 <0.0001 -0.02 0.08
GPX1(C>T) rs1050450 - 0.29 2.66 0.004 <0.0001 0.01 0.0018 -0.05 <0.0001 0.02 0.41



2 0.30 2.48 0.004 <0.0001 0 0.015 -0.05 <0.0001 0.02 0.18



Base model - - 0.21 1.26 0.004 <0.0001 0.01 <0.0001 -0.021 0.004 -0.006 0.26
GSTM3(G>A) rs7483 - 0.2 0.93 0.005 <0.0001 0.01 0.02 -0.01 0.22 -0.009 0.62



2 0.2 1.46 0.005 <0.0001 0.01 0.03 -0.02 0.03 -0.02 0.29



Base model - - 0.25 1.72 0.001 0.008 0.004 <0.0001 -0.04 <0.0001 -0.009 0.04
GSTT1(deletion) - - 0.25 2.7 0.001 0.11 0.004 <0.0001 -0.07 <0.0001 -0.009 0.21



1 0.25 2.7 0.001 0.12 0.004 <0.0001 -0.07 <0.0001 -0.009 0.19



Table B.2: Coefficients and p Values from Unstable Multivariate Linear Regression Models (9 out of 504) of Log-transformed Nerve Conduction Function Predicted by Hg Biomarker Levels in Urine or Hair, Selected SNP Genotypes and SNP-biomarker Interactions
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ϐ ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p

Base model - - 0.47 4.31 -0.02 <0.0001 0.35 <0.0001 -0.02 <0.0001 0.2 0.005 0.06 0.05

GSTM3(G>A) rs7483 - 0.44 4.37 -0.02 <0.0001 0.25 0.0007 -0.01 0.03 0.2 0.12 0.03 0.55

1 0.50 4.4 -0.02 <0.0001 0.26 0.0002 -0.01 0.03 0.2 0.1 0.04 0.42

Base model - - 0.53 5.25 -0.02 <0.0001 0.53 <0.0001 -0.01 0.0005 -0.042 0.002 0.17 0.003 0.04 0.13

SEPP1 3'UTR rs7579

- 0.54 5.67 -0.02 <0.0001 0.52 <0.0001 -0.01 0.0004 -0.054 0.007 0.18 0.003 0.05 0.07

7 0.55 5.6 -0.02 <0.0001 0.53 <0.0001 -0.01 0.0004 -0.052 0.008 0.18 0.003 0.05 0.06

Base model - - 0.26 5.44 -0.02 <0.0001 -0.01 <0.0001 -0.008 0.015 0.06 0.11

GSR(G>T) rs1002149 - 0.27 4.94 -0.02 <0.0001 -0.006 0.02 -0.006 0.24 -0.005 0.94

6 0.30 4.63 -0.02 <0.0001 -0.008 0.002 -0.003 0.55 -0.006 0.99

GSTT1(deletion) - - 0.33 5.12 -0.01 <0.0001 -0.008 0.0008 -0.008 0.02 0.08 0.53

7 0.33 4.99 -0.01 <0.0001 -0.008 0.0003 -0.008 0.03 0.07 0.06

MT4 missense(G>A) rs11643815 - 0.33 5.24 -0.01 <0.0001 -0.009 0.0002 -0.008 0.02 -0.0005 0.99

3 0.33 5.34 -0.01 <0.0001 -0.008 0.0003 -0.008 0.01 0.03 0.57

Base model - - 0.22 1.73 0.004 <0.0001 0.01 <0.0001 -0.03 <0.0001 -0.01 0.25

MT1E 3'UTR(G>T) rs708274 - 0.31 2.55 0.004 <0.0001 0.01 0.0003 -0.05 <0.0001 -0.02 0.15

3 0.31 2.51 0.004 <0.0001 0.01 0.0003 -0.05 <0.0001 -0.02 0.08

GPX1(C>T) rs1050450 - 0.29 2.66 0.004 <0.0001 0.01 0.0018 -0.05 <0.0001 0.02 0.41

2 0.30 2.48 0.004 <0.0001 0 0.015 -0.05 <0.0001 0.02 0.18

Base model -

- 0.21 1.26 0.004 <0.0001 0.01 <0.0001 -0.021 0.004 -0.006 0.26

GSTM3(G>A) rs7483

- 0.2 0.93 0.005 <0.0001 0.01 0.02 -0.01 0.22 -0.009 0.62

2 0.2 1.46 0.005 <0.0001 0.01 0.03 -0.02 0.03 -0.02 0.29

Base model - - 0.25 1.72 0.001 0.008 0.004 <0.0001 -0.04 <0.0001 -0.009 0.04

GSTT1(deletion) - - 0.25 2.7 0.001 0.11 0.004 <0.0001 -0.07 <0.0001 -0.009 0.21

1 0.25 2.7 0.001 0.12 0.004 <0.0001 -0.07 <0.0001 -0.009 0.19

Table B.2: Coefficients and p Values from Unstable Multivariate Linear Regression Models (9 out of 504) of Log-transformed Nerve Conduction Function Predicted by Hg Biomarker Levels in Urine or Hair, Selected SNP Genotypes and SNP-biomarker Interactions
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SNP Name db SNP
# of Potentially 
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Major 
Homozygote Heterozygote Minor 



Homozygote
Urine X 



Heterozygote
Urine X Minor 
homozygote



Hair X 
Heterozygote



Hair X Minor 
homozygote



Ref ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p
Base model - - - - - - - - - - -



GSTM3(G>A) rs7483 - - - - -0.65 0.0004 - - 1.18 0.01
1 - - - -0.25 0.16 - - 0.39 0.38



Base model - - - - - - - - - - -
SEPP1 3'UTR rs7579 - - - - 0.12 0.21 - - -0.42 0.05



7 - - - 0.12 0.35 - - -0.07 0.85



Base model - - - - - - - - - - -
GSR(G>T) rs1002149 - - -0.54 <0.0001 - - 0.53 0.02 - -



6 - -0.43 0.001 - - 0.41 0.17
GSTT1(deletion) - - - 0.08 0.53 - - -0.34 0.06 - -



7 - 0.08 0.58 - - -0.4 0.12
MT4 missense(G>A) rs11643815 - - -0.09 0.27 - - 0.15 0.06 - -



3 - -0.09 0.3 - - 0.14 0.34 - -



Base model - - - - - - - - - - -
MT1E 3'UTR(G>T) rs708274 - - -0.05 0.01 - - 0.04 0.07 - -



3 - -0.058 0.02 - - 0.062 0.25
GPX1(C>T) rs1050450 - - 0.032 0.09 - - -0.03 0.18 - -



2 - 0.029 0.1 - - -0.04 0.06 - -



Base model - - - - - - - - - - -
GSTM3(G>A) rs7483 - - - - 0.14 0.03 - - -0.33 0.05



2 - - - 0.05 0.49 - - -0.23 0.32



Base model - - - - - - - - - - -
GSTT1(deletion) - - - -0.03 0.27 - - 0.045 0.06 - -



1 - -0.02 0.54 - - 0.02 0.58 - -
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Ref ϐ p ϐ p ϐ p ϐ p ϐ p ϐ p

Base model - - - - - - - - - - -

GSTM3(G>A) rs7483 - - - - -0.65 0.0004 - - 1.18 0.01

1 - - - -0.25 0.16 - - 0.39 0.38

Base model - - - - - - - - - - -

SEPP1 3'UTR rs7579

- - - - 0.12 0.21 - - -0.42 0.05

7 - - - 0.12 0.35 - - -0.07 0.85

Base model - - - - - - - - - - -

GSR(G>T) rs1002149 - - -0.54 <0.0001 - - 0.53 0.02 - -

6 - -0.43 0.001 - - 0.41 0.17

GSTT1(deletion) - - - 0.08 0.53 - - -0.34 0.06 - -

7 - 0.08 0.58 - - -0.4 0.12

MT4 missense(G>A) rs11643815 - - -0.09 0.27 - - 0.15 0.06 - -

3 - -0.09 0.3 - - 0.14 0.34 - -

Base model - - - - - - - - - - -

MT1E 3'UTR(G>T) rs708274 - - -0.05 0.01 - - 0.04 0.07 - -

3 - -0.058 0.02 - - 0.062 0.25

GPX1(C>T) rs1050450 - - 0.032 0.09 - - -0.03 0.18 - -

2 - 0.029 0.1 - - -0.04 0.06 - -

Base model -

- - - - - - - - - -

GSTM3(G>A) rs7483

- - - - 0.14 0.03 - - -0.33 0.05

2 - - - 0.05 0.49 - - -0.23 0.32

Base model - - - - - - - - - - -

GSTT1(deletion) - - - -0.03 0.27 - - 0.045 0.06 - -

1 - -0.02 0.54 - - 0.02 0.58 - -
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