Supplementary Table 1. Association of GSTO locus SNPs with LOAD and PD age-at-diagnosis:

	a) LOAD age-at-diagnosis
	
	
	
	

	rs#
	Locus
	Series
	N (MAF)
	Beta
	SE
	p-value

	rs156697
	GSTO2
	All
	3,490 (0.36)
	0.28
	0.17
	0.098

	
	
	JS
	853 (0.37)
	-0.03
	0.32
	NS

	
	
	RS
	586 (0.35)
	-0.05
	0.44
	NS

	
	
	AUT
	574 (0.38)
	0.56
	0.52
	NS

	
	
	NCRAD
	677 (0.35)
	0.31
	0.37
	NS

	
	
	NW
	341 (0.33)
	0.67
	0.55
	NS

	
	
	PS 
	459 (0.37)
	0.20
	0.33
	NS

	rs4925
	GSTO1
	All
	3,489 (0.32)
	0.22
	0.18
	NS

	
	
	JS
	850 (0.32)
	0.68
	0.52
	0.195

	
	
	RS
	591 (0.31)
	-0.17
	0.45
	NS

	
	
	AUT
	578 (0.33)
	-0.27
	0.34
	NS

	
	
	NCRAD
	671 (0.31)
	0.38
	0.38
	NS

	
	
	NW
	331 (0.31)
	0.64
	0.56
	NS

	
	
	PS 
	468 (0.35)
	0.15
	0.35
	NS

	
	
	
	
	 
	 
	

	b) PD age-at-diagnosis
	
	
	
	

	rs#
	Locus
	Series
	N (MAF)
	Beta
	SE
	p-value

	rs4925
	GSTO1
	PD-All
	667 (0.30)
	0.22
	0.73
	NS

	
	
	PD-SPO
	416 (0.33)
	-0.02
	0.91
	NS

	
	
	PD FAM
	251 (0.27)
	0.06
	1.21
	NS

	rs156697
	GSTO1
	PD-All
	661 (0.35)
	-0.06
	0.70
	NS

	
	
	PD-SPO
	411 (0.36)
	-0.79
	0.90
	NS

	
	
	PD FAM
	250 (0.31)
	0.68
	1.12
	NS




Supplementary Table 1. Association of GSTO locus SNPs with LOAD and PD age-at-diagnosis: Results of multivariate linear regression analysis are shown for each SNP, each series individually and for the combined series. N=number of subjects, MAF=minor allele frequency, Beta=coefficient of variation for the SNP additive genotype variable; SE=standard error; NS=not significant. For LOAD series, all age groups were assessed jointly. 
Supplementary Table 2: Association of all GSTO locus cisSNPs with brain GSTO2 expression levels
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1 rs17823862105,919,830 -0.04 3.10E-01 -0.05 1.75E-01

2 rs642743 105,923,407 -0.13 3.21E-11 -0.06 1.12E-03

3 rs1409047 105,928,237 0.04 2.37E-01 0.06 3.15E-02

4 rs10883978105,940,506 -0.12 1.34E-02 -0.08 1.02E-01

5 rs10883979105,947,704 -0.11 1.88E-02 -0.08 1.16E-01

6 rs581686 105,973,346 -0.13 2.00E-11 -0.06 1.24E-03

7 rs703343 105,979,654 -0.18 1.13E-17 -0.12 3.96E-08

8 rs7896809 105,996,171 -0.18 1.96E-18 -0.12 1.66E-09

9 rs966645 106,000,529 -0.16 8.75E-19 -0.09 2.92E-06

10 rs4925 106,012,779 -0.17 6.88E-19 -0.13 4.70E-11

11 rs10491045106,023,893 0.06 1.89E-01 0.02 6.16E-01

12 rs156697 106,029,175 -0.20 1.90E-27 -0.15 1.20E-14

13 rs156699 106,043,631 -0.19 6.90E-24 -0.14 2.44E-12

14 rs157080 106,045,953 -0.19 8.83E-24 -0.14 3.40E-12

15 rs276219 106,077,502 -0.15 5.39E-13 -0.12 1.64E-08

16 rs276214 106,080,777 -0.13 2.79E-02 -0.03 6.65E-01

17 rs7095770 106,089,398 -0.13 1.37E-09 -0.11 8.59E-08

18 rs12769490106,105,537 -0.12 1.71E-09 -0.12 2.26E-08

19 rs914067 106,127,176 0.11 1.33E-08 0.07 1.70E-04

20 rs7083064 106,128,529 -0.11 2.52E-08 -0.10 3.44E-07

21 rs10491047106,134,447 0.03 1.49E-01 0.03 2.61E-01

22 rs10509771106,145,540 0.05 3.05E-01 0.06 1.95E-01
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Supplementary Table 2: Association of all GSTO locus cisSNPs with brain GSTO2 expression levels: Results of multivariate linear regression analysis testing association of all cisSNPs at the GSTO locus with cerebellar (Cer) and temporal cortex (Tx) levels of GSTO2 in the combined autopsied subjects with and without AD pathology. Diagnosis was used as a covariate in all analyses, in addition to the others discussed in Methods. Beta coefficient and p value of association between the transcript levels and the cisSNP are shown for each analyzed brain region. SNP Haploview # is the number representing the SNP on the LD figure (Supplementary Fig. 1).

Supplementary Figure Legends:

Supplementary Figure 1: Data plots of all GSTO locus cisSNPs tested for association with brain expression levels of GSTO2: P-values shown on the y-axis were transformed using –log10 and are plotted against the position (Kbp) of each cisSNP along the chromosome, which is shown on the x-axis. The SNPs are numbered 1-22 and correspond to the SNP Haploview# in Supplementary Table 2. Transformed p values for the cisSNP associations with GSTO2 expression levels in the cerebellum (CER) are shown by the blue lines with each cisSNP p-value depicted as a diamond; and those for the temporal cortex (TCX) are shown in pink with squares. The relative locations of GSTO1 (1) and GSTO2 (2) are shown as red and green horizontal arrows respectively. The SNPs rs4925 and rs156697 are likewise highlighted by red and green boxes respectively. The LD across the locus is represented by a plot generated with Haploview1[]
, using data from the HapMap Caucasian series
 ADDIN EN.CITE 

[2]
 and solid spine algorithm. The numbers on the LD plot are the D’ values. 
Supplementary Figure 2: Glutathione molecular pathway: The 686 genes with significant cisSNP associations in the cerebellum were analyzed by MetaCore
 ADDIN EN.CITE 

[3]
 to identify pathways that are enriched in genes with significant regulation in the brain. a) The significant glutathione metabolism pathway. The red stars denote the genes tested in our eGWAS and found to have significant cisSNPs. The blue stars denote those that are tested, but without significant cisSNPs. Two of the non-significant tested genes, GCLM and GGT7, are not represented on the MetaCore map. b) MetaCore legends used in Supplementary Figure 2a. 

Supplementary Text:

Glutathione metabolism pathway description from MetaCore:

Glutathione can be found in the cell in oxidized (Glutathione disulfide) and reduced (Glutathione) form. Reduced glutathione can be either directly formed from Glutathione disulfide as the result of activity of Glutathione reductase (GSHR) 
 ADDIN EN.CITE 

[4, 5]
, or from conjugation of L-Cysteinyl-glycine with (L)-Glutamic acid catalyzed by Gamma-glutamyltranspeptidase 1 precursor (GGT1) or by Gamma-glutamyltransferase light chain 2 (GGTL3) 6[]
.
L-Cysteinyl-glycine is formed as a result of glutathione conjugation to the L-Amino acid moiety catalyzed by GGT1 and GGTL36[]
. This reaction results in formation of Gamma-(L)-glutamyl-aminoacid which is converted by Gamma-glutamylcyclotransferase (GCTG)
 ADDIN EN.CITE 

[7-9]
 to the 5-Oxo-(L)-proline and L-Amino acid. 5-Oxo-(L)-proline is then reduced to (L)-Glutamic acid by 5-Oxoprolinase (OPLA) 
 ADDIN EN.CITE 

[10-12]
, (L)-Glutamic acid also produced in the Glutathione degradation during the R-S-Alanylglycine formation step.

5-Oxo-(L)-proline and (L)-Cysteine are produced as the result of Gamma-(L)-glutamyl-(L)-cysteine cleavage catalyzed by GCTG9[]
. Gamma-(L)-glutamyl-(L)-cysteine itself is synthesized by Glutamate-cysteine ligase catalytic subunit (GCL cat) from (L)-Glutamic acid and from (L)-Cysteine
 ADDIN EN.CITE 

[13, 14]
. Glutathione synthetase (GSHB) catalyzes subsequent conjugation of Gamma-(L)-glutamyl-(L)-cysteine and Glycine to form Glutathione
 ADDIN EN.CITE 

[15, 16]
. Glycine is supplied from L-Cysteinyl-glycine degradation to Glycine and to (L)-Cysteine, as well as from the R-S-Alanylglycine degradation step.

Glutathione (reduced) reacts with various substrates (RX). Those reactions are carried out by a set of enzymes: Glutathione S-transferase A1 (GSTA1), Glutathione S-transferase A2 (GSTA2), Glutathione S-transferase A3 (GSTA3), Glutathione S-transferase A4 (GSTA4), Glutathione S-transferase A5 (GSTA5)
 ADDIN EN.CITE 

[17-22]
, Glutathione S-transferase M1 (GSTM1), Glutathione S-transferase M2 (GSTM2)
 ADDIN EN.CITE 

[23, 24]
, Glutathione S-transferase M3 (GSTM3), Glutathione S-transferase M4 (GSTM4), glutathione S-transferase M5 (GSTM5)
 ADDIN EN.CITE 

[25-30]
, Glutathione transferase zeta 1 (maleylacetoacetate isomerase) (MAAI) 
 ADDIN EN.CITE 

[31, 32]
, Glutathione transferase omega-1 (GSTO1), Glutathione transferase omega-2 (GSTO2)
 ADDIN EN.CITE 

[33, 34]
, Glutathione S-transferase theta-1 (GSTT1), Glutathione S-transferase theta-2 (GSTT2)
 ADDIN EN.CITE 

[35, 36]
, Glutathione S-transferase kappa 1 (GSTK1) 
 ADDIN EN.CITE 

[37, 38]
, Glutathione S-transferase pi 1 (GSTP1)
 ADDIN EN.CITE 

[39, 40]
, Microsomal glutathione S-transferase 1 (MGST), Microsomal glutathione S-transferase 2 (MGST2), and Microsomal glutathione S-transferase 3 (MGST3) 
 ADDIN EN.CITE 

[30, 41]
. These reactions produce R-S-Glutathione (glutathione conjugated to a moiety) products. Subsequently R-S-Glutathione lose their (L)-Glutamic acid moieties in reactions catalyzed by GGT1 and GGTL36[]
 to produce R-S-Alanylglycine that is further degraded to R-S-Alanine by Aminopeptidase N (CD13).

Glutathione disulfide can be formed directly from Glutathione in the reaction catalyzed by Glutathione peroxidase 4 (GPX4 (PHGPx))42[]
, Glutathione peroxidase 1 (GPX1)
 ADDIN EN.CITE 

[43, 44]
, Glutathione peroxidase 2 (GPX2)
 ADDIN EN.CITE 

[45, 46]
, Glutathione peroxidase 3 (plasma) (GPX3)
 ADDIN EN.CITE 

[47, 48]
, Glutathione peroxidase 6 (GPX6)
 ADDIN EN.CITE 

[49, 50]
, Glutathione peroxidase 7 (GPX7), Glutathione peroxidase 5 (GPX5)
 ADDIN EN.CITE 

[51]
 and GSHR. Glutathione disulfide can also be formed through ascorbate metabolism.
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Table1

				Demographic Tables

				a) LOAD series over 80														b) LOAD series 60-80

				Diagnosis		Series		N		Mean Age (range)*		Males (%)		ApoE4+ (%)				Diagnosis		Series		N		Mean Age (range)		Males (%)		ApoE4+ (%)

				AD cases		ALL		1,368		84 (80-105)		437 (0.32)		722 (0.53)				AD cases		ALL		2,193		74 (61-80)		872 (0.40)		1539 (0.70)

						JS		315		84 (80-95)		114 (0.36)		171 (0.54)						JS		549		74 (61-80)		212 (0.39)		378 (0.69)

						RS		306		86 (80-104)		113 (0.37)		127 (0.42)						RS		291		74 (61-80)		122 (0.42)		201 (0.69)

						AUT		314		87 (80-105)		100 (0.32)		193 (0.61)						AUT		267		74 (61-80)		139 (0.52)		159 (0.60)

						NCRAD		153		84 (80-98)		45 (0.29)		93 (0.61)						NCRAD		542		73 (61-80)		199 (0.37)		451 (0.83)

						PS		101		83 (80-90)		24 (0.24)		45 (0.45)						PS		378		75 (64-80)		137 (0.36)		226 (0.60)

						NW		179		86 (80-96)		41 (0.23)		93 (0.52)						NW		166		74 (61-80)		63 (0.38)		124 (0.75)

				Controls		ALL		1,623		84 (80-100)		636 (0.39)		347 (0.21)				Controls		ALL		3,060		73 (60-80)		1,404 (0.46)		776 (0.25)

						JS		322		85 (80-100)		137 (0.43)		71 (0.22)						JS		650		73 (60-80)		271 (0.42)		200 (0.31)

						RS		973		84 (80-99)		393 (0.40)		219 (0.23)						RS		1,433		75 (60-80)		720 (0.50)		351 (0.24)

						AUT		102		86 (80-98)		49 (0.48)		16 (0.16)						AUT		258		72 (61-80)		158 (0.61)		64 (0.25)

						NCRAD		86		87 (80-99)		32 (0.37)		10 (0.12)						NCRAD		122		72 (61-80)		48 (0.39)		24 (0.20)

						PS		22		85 (80-91)		5 (0.23)		3 (0.14)						PS		164		72 (64-80)		38 (0.23)		33 (0.20)

						NW		118		85 (80-96)		20 (0.17)		28 (0.24)						NW		433		73 (61-80)		169 (0.39)		104 (0.24)

				Diagnosis		Series		N		Mean Age (range)*		Males (%)		ApoE4+ (%)				Diagnosis		Series		N		Mean Age (range)*		Males (%)		ApoE4+ (%)

				AD cases		ALL		3,561		78 (61-105)		1,309 (37)		2261 (63)				PD (Sporadic)		PD (USA)		421		65 (25-94)		150 (36)		121 (29)

						JS		864		78 (61-95)		326 (38)		549 (64)				PD (Familial)				257		62 (32-89)		93 (36)		71 (28)

						RS		597		80 (61-104)		235 (39)		328 (55)				PD (All)				678		64 (25-94)		243 (36)		192 (28)

						AUT		581		81 (61-105)		239 (41)		352 (61)				Control				712		66 (18-89)		299 (42)		198 (28)

						NCRAD		695		75 (61-98)		244 (35)		544 (78)

						PS		479		77 (64-90)		161 (34)		271 (57)

						NW		345		80 (61-96)		104 (30)		217 (63)

				Controls		ALL		4,683		77 (60-100)		2073 (44)		1122 (24)

						JS		972		77 (60-100)		408 (42)		271 (28)

						RS		2,406		78 (60-99)		1,113 (46)		570 (24)

						AUT		360		76 (61-98)		207 (58)		80 (22)

						NCRAD		208		78 (61-99)		80 (38)		34 (16)

						PS		186		73 (64-91)		43 (23)		36 (19)

						NW		551		75 (61-96)		222 (40)		132 (24)





Table 2_GeneExpression

		With GSTO2 probe

				rs4925

				Tissue		Diagnosis		N		Beta		P-value

				Cer		All		371		-0.175		6.88E-19

						AD		196		-0.203		2.23E-12

						Con*		175		-0.149		4.91E-08

				Tx		All		392		-0.132		4.70E-11

						AD		201		-0.167		3.93E-09

						Con*		191		Get		2.30E-03

				rs156697

				Tissue		Diagnosis		N		Beta		P-value

				Cer		All		373		-0.200		1.90E-27

						AD		197		-0.225		1.12E-17

						Con*		176		-0.173		1.15E-10

				Tx		All		393		-0.146		1.20E-14

						AD		202		-0.166		2.50E-10

						Con*		191		Get		3.30E-05

				The association between SNP and GSTO2 gene expression is consistent in direction across different tissue types and diagnosis,

				BUT is interestingly more signficiant in the ADs than in the controls in both Cer and Tcx





Sheet1

		

				a) LOAD series over 80																		b) LOAD series 60-80

										N (MAF)																		N (MAF)

				rs#		Locus		Series		AD		Control		OR		95% CI		p-value				rs#		Locus		Series		AD		Control		OR		95% CI		p-value

				rs156697		GSTO2		All		1,338 (0.37)		1,604 (0.33)		1.14		1.01-1.30		0.038				rs156697		GSTO2		All		2,152 (0.35)		3,013 (0.34)		0.99		0.90-1.11		NS

								JS		309 (0.36)		319 (0.34)		1.09		0.85-1.41		NS								JS		544 (0.37)		634 (0.33)		1.24		1.03-1.49		0.025

								RS		299 (0.37)		963 (0.33)		1.21		0.98-1.48		0.073								RS		287 (0.34)		1,423 (0.34)		0.99		0.80-1.21		NS

								AUT		311 (0.40)		99 (0.36)		1.19		0.81-1.75		NS								AUT		263 (0.34)		254 (0.38)		0.88		0.67-1.15		NS

								NCRAD		146 (0.37)		86 (0.30)		1.29		0.81-2.05		NS								NCRAD		531 (0.34)		119 (0.45)		0.58		0.41-0.82		0.002

								NW		176 (0.33)		116 (0.30)		1.19		0.81-1.76		NS								NW		165 (0.33)		428 (0.30)		1.01		0.75-1.37		NS

								PS		97 (0.38)		21 (0.33)		1.38		0.62-3.11		NS								PS		362 (0.37)		155 (0.36)		0.99		0.71-1.37		NS

				rs4925		GSTO1		All		1,341 (0.33)		1,595 (0.30)		1.10		0.97-1.25		0.151				rs4925		GSTO1		All		2,148 (0.32)		3,011 (0.31)		1.00		0.90-1.11		NS

								JS		306 (0.31)		321 (0.30)		1.08		0.23-1.41		NS								JS		544 (0.33)		644 (0.29)		1.16		0.96-1.40		0.119

								RS		302 (0.33)		960 (0.30)		1.17		0.95-1.44		0.134								RS		289 (0.30)		1,414 (0.31)		0.95		0.77-1.17		NS

								AUT		313 (0.35)		99 (0.35)		1.00		0.69-1.46		NS								AUT		265 (0.29)		254 (0.34)		0.85		0.64-1.12		0.248

								NCRAD		149 (0.34)		80 (0.28)		1.28		0.80-2.05		NS								NCRAD		522 (0.31)		117 (0.31)		0.86		0.6-1.24		NS

								NW		173 (0.30)		114 (0.28)		1.13		0.76-1.70		NS								NW		158 (0.31)		423 (0.29)		0.94		0.69-1.29		NS

								PS		98 (0.35)		21 (0.33)		1.11		0.48-2.58		NS								PS		370 (0.35)		159 (0.34)		0.94		0.67-1.31		NS

				c) LOAD series all ages																		d) PD series

										N (MAF)																		N (MAF)

				rs#		Locus		Series		AD		Control		OR		95% CI		p-value				rs#		Locus		Series		PD		Control		OR		95% CI		p-value

				rs156697		GSTO2		All		3,490 (0.36)		4,617 (0.34)		1.06		0.98-1.14		0.177				rs156697		GSTO1		PD-All		661 (0.35)		702 (0.36)		0.94		0.80-1.11		NS

								JS		853 (0.37)		953 (0.33)		1.19		1.03-1.38		0.021								PD-SPO		411 (0.36)		702 (0.36)		1.03		0.85-1.24		NS

								RS		586 (0.35)		2,386 (0.33)		1.07		0.93-1.23		NS								PD FAM		250 (0.31)		702 (0.36)		0.83		0.66-1.05		0.116

								AUT		574 (0.38)		353 (0.37)		0.98		0.79-1.22		NS				rs4925		GSTO1		PD-All		667 (0.30)		707 (0.33)		0.92		0.78-1.09		NS

								NCRAD		677 (0.35)		205 (0.39)		0.78		0.60-1.02		0.069								PD-SPO		416 (0.33)		707 (0.33)		1.03		0.85-1.25		NS

								NW		341 (0.33)		544 (0.30)		1.10		0.87-1.39		NS								PD FAM		251 (0.27)		707 (0.33)		0.78		0.61-0.98		0.034

								PS		459 (0.37)		176 (0.35)		1.00		0.75-1.35		NS

				rs4925		GSTO1		All		3,489 (0.32)		4,606 (0.31)		1.03		0.95-1.12		NS

								JS		850 (0.32)		965 (0.30)		1.12		0.96-1.31		0.137

								RS		591 (0.31)		2,374 (0.31)		1.04		0.90-1.21		NS

								AUT		578 (0.33)		353 (0.34)		0.89		0.71-1.11		NS

								NCRAD		671 (0.31)		197 (0.29)		1.01		0.76-1.34		NS

								NW		331 (0.31)		537 (0.29)		1.03		0.81-1.32		NS

								PS		468 (0.35)		180 (0.34)		0.93		0.69-1.26		NS





Table 3_Disease

		A (AD)								N (MAF)														Logistic Regression - Age, Gender and ApoE4 dose included as covariates.

				rs#		Locus		Series		AD		Control		OR		95% CI		p-value						All analysis includes series as a covariate - if we do not include series as a covariate then the All analysis is significant.

				rs4925		GSTO1		All		3489 (0.32)		4606 (0.31)		1.03		0.95-1.12		0.403						Do a meta analysis of these series and additional published series where the data is available.

								JS		850 (0.32)		965 (0.30)		1.12		0.96-1.31		0.137

								RS		591 (0.31)		2374 (0.31)		1.04		0.90-1.21		0.569

								AUT		578 (0.33)		353 (0.34)		0.89		0.71-1.11		0.315

								NCRAD		671 (0.31)		197 (0.29)		1.01		0.76-1.34		0.936

								NW		331 (0.31)		537 (0.29)		1.03		0.81-1.32		0.815

								PS		468 (0.35)		180 (0.34)		0.93		0.69-1.26		0.646

				rs156697		GSTO2		All		3490 (0.36)		4617 (0.34)		1.06		0.98-1.14		0.177

								JS		853 (0.37)		953 (0.33)		1.19		1.03-1.38		0.021

								RS		586 (0.35)		2386 (0.33)		1.07		0.93-1.23		0.381

								AUT		574 (0.38)		353 (0.37)		0.98		0.79-1.22		0.861

								NCRAD		677 (0.35)		205 (0.39)		0.78		0.60-1.02		0.069

								NW		341 (0.33)		544 (0.30)		1.10		0.87-1.39		0.413

								PS		459 (0.37)		176 (0.35)		1.00		0.75-1.35		0.972				One series (JS) shows nominally siginifant association with increased risk for AD for the minor allele of ts156697 this is consistent with that which is previously reported in the literature. However the results for all 6 series combined is not significna

																						Does the control MAF vary between series?

		B (PD)								N (MAF)

				rs#		Locus		Series		PD		Control		OR		95% CI		p-value				GSTO variants appear to play a role in Familial PD but not Sporadic PD.

		Supp Table 2		rs4925		GSTO1		PD-All		667 (0.30)		707 (0.33)		0.92		0.78-1.09		0.340

								PD-SPO		416 (0.33)		707 (0.33)		1.03		0.85-1.25		0.752

								PD FAM		251 (0.27)		707 (0.33)		0.78		0.61-0.98		0.034

				rs156697		GSTO1		PD-All		661 (0.35)		702 (0.36)		0.94		0.80-1.11		0.490

								PD-SPO		411 (0.36)		702 (0.36)		1.03		0.85-1.24		0.785

								PD FAM		250 (0.31)		702 (0.36)		0.83		0.66-1.05		0.116

				Age 60-80 analysis logistic regression																		Age 80up analysis logisitc regression

										N (MAF)										B								N (MAF)

				rs#		Locus		Series		AD		Control		OR		95% CI		p-value				rs#		Locus		Series		AD		Control		OR		95% CI		p-value

				rs4925		GSTO1		All		2148 (0.32)		3011 (0.31)		1.00		0.90-1.11		0.949				rs4925		GSTO1		All		1341 (0.33)		1595 (0.30)		1.10		0.97-1.25		0.151

								JS		544 (0.33)		644 (0.29)		1.16		0.96-1.40		0.119								JS		306 (0.31)		321 (0.30)		1.08		0.23-1.41		0.576

								RS		289 (0.30)		1414 (0.31)		0.95		0.77-1.17		0.648								RS		302 (0.33)		960 (0.30)		1.17		0.95-1.44		0.134

								AUT		265 (0.29)		254 (0.34)		0.85		0.64-1.12		0.248								AUT		313 (0.35)		99 (0.35)		1.00		0.69-1.46		0.985

								NCRAD		522 (0.31)		117 (0.31)		0.86		0.6-1.24		0.416								NCRAD		149 (0.34)		80 (0.28)		1.28		0.80-2.05		0.299

								NW		158 (0.31)		423 (0.29)		0.94		0.69-1.29		0.717								NW		173 (0.30)		114 (0.28)		1.13		0.76-1.70		0.545

								PS		370 (0.35)		159 (0.34)		0.94		0.67-1.31		0.706								PS		98 (0.35)		21 (0.33)		1.11		0.48-2.58		0.802

				rs156697		GSTO2		All		2152 (0.35)		3013 (0.34)		0.99		0.90-1.11		0.990				rs156697		GSTO2		All		1338 (0.37)		1604 (0.33)		1.14		1.01-1.30		0.038

								JS		544 (0.37)		634 (0.33)		1.24		1.03-1.49		0.025								JS		309 (0.36)		319 (0.34)		1.09		0.85-1.41		0.495

								RS		287 (0.34)		1423 (0.34)		0.99		0.80-1.21		0.885								RS		299 (0.37)		963 (0.33)		1.21		0.98-1.48		0.073

								AUT		263 (0.34)		254 (0.38)		0.88		0.67-1.15		0.338								AUT		311 (0.40)		99 (0.36)		1.19		0.81-1.75		0.370

								NCRAD		531 (0.34)		119 (0.45)		0.58		0.41-0.82		0.002								NCRAD		146 (0.37)		86 (0.30)		1.29		0.81-2.05		0.290

								NW		165 (0.33)		428 (0.30)		1.01		0.75-1.37		0.941								NW		176 (0.33)		116 (0.30)		1.19		0.81-1.76		0.369

								PS		362 (0.37)		155 (0.36)		0.99		0.71-1.37		0.960								PS		97 (0.38)		21 (0.33)		1.38		0.62-3.11		0.432





SuppTable3_GeneExpression

				Probe		ILMN_1740234		ALL Subjects - Dx as Covar

				Symbol		GSTO2

				Chr		10

				SNP (Haploview#)		SNP (rs#)		Position (bp)		Cer				Tx

										Beta		P-value		Beta		P-value

				1		rs17823862		105,919,830		-0.04		3.10E-01		-0.05		1.75E-01

				2		rs642743		105,923,407		-0.13		3.21E-11		-0.06		1.12E-03

				3		rs1409047		105,928,237		0.04		2.37E-01		0.06		3.15E-02

				4		rs10883978		105,940,506		-0.12		1.34E-02		-0.08		1.02E-01

				5		rs10883979		105,947,704		-0.11		1.88E-02		-0.08		1.16E-01

				6		rs581686		105,973,346		-0.13		2.00E-11		-0.06		1.24E-03

				7		rs703343		105,979,654		-0.18		1.13E-17		-0.12		3.96E-08

				8		rs7896809		105,996,171		-0.18		1.96E-18		-0.12		1.66E-09

				9		rs966645		106,000,529		-0.16		8.75E-19		-0.09		2.92E-06

				10		rs4925		106,012,779		-0.17		6.88E-19		-0.13		4.70E-11

				11		rs10491045		106,023,893		0.06		1.89E-01		0.02		6.16E-01

				12		rs156697		106,029,175		-0.20		1.90E-27		-0.15		1.20E-14

				13		rs156699		106,043,631		-0.19		6.90E-24		-0.14		2.44E-12

				14		rs157080		106,045,953		-0.19		8.83E-24		-0.14		3.40E-12

				15		rs276219		106,077,502		-0.15		5.39E-13		-0.12		1.64E-08

				16		rs276214		106,080,777		-0.13		2.79E-02		-0.03		6.65E-01

				17		rs7095770		106,089,398		-0.13		1.37E-09		-0.11		8.59E-08

				18		rs12769490		106,105,537		-0.12		1.71E-09		-0.12		2.26E-08

				19		rs914067		106,127,176		0.11		1.33E-08		0.07		1.70E-04

				20		rs7083064		106,128,529		-0.11		2.52E-08		-0.10		3.44E-07

				21		rs10491047		106,134,447		0.03		1.49E-01		0.03		2.61E-01

				22		rs10509771		106,145,540		0.05		3.05E-01		0.06		1.95E-01





SuppTable4_OverUnder80

				Age 60-80 analysis logistic regression																		Age 80up analysis logisitc regression

		A								N (MAF)										B								N (MAF)

				rs#		Locus		Series		AD		Control		OR		95% CI		p-value				rs#		Locus		Series		AD		Control		OR		95% CI		p-value

				rs4925		GSTO1		All		2148 (0.32)		3011 (0.31)		1.00		0.90-1.11		0.949				rs4925		GSTO1		All		1341 (0.33)		1595 (0.30)		1.10		0.97-1.25		0.151

								JS		544 (0.33)		644 (0.29)		1.16		0.96-1.40		0.119								JS		306 (0.31)		321 (0.30)		1.08		0.23-1.41		0.576

								RS		289 (0.30)		1414 (0.31)		0.95		0.77-1.17		0.648								RS		302 (0.33)		960 (0.30)		1.17		0.95-1.44		0.134

								AUT		265 (0.29)		254 (0.34)		0.85		0.64-1.12		0.248								AUT		313 (0.35)		99 (0.35)		1.00		0.69-1.46		0.985

								NCRAD		522 (0.31)		117 (0.31)		0.86		0.6-1.24		0.416								NCRAD		149 (0.34)		80 (0.28)		1.28		0.80-2.05		0.299

								NW		158 (0.31)		423 (0.29)		0.94		0.69-1.29		0.717								NW		173 (0.30)		114 (0.28)		1.13		0.76-1.70		0.545

								PS		370 (0.35)		159 (0.34)		0.94		0.67-1.31		0.706								PS		98 (0.35)		21 (0.33)		1.11		0.48-2.58		0.802

				rs156697		GSTO2		All		2152 (0.35)		3013 (0.34)		0.99		0.90-1.11		0.990				rs156697		GSTO2		All		1338 (0.37)		1604 (0.33)		1.14		1.01-1.30		0.038

								JS		544 (0.37)		634 (0.33)		1.24		1.03-1.49		0.025								JS		309 (0.36)		319 (0.34)		1.09		0.85-1.41		0.495

								RS		287 (0.34)		1423 (0.34)		0.99		0.80-1.21		0.885								RS		299 (0.37)		963 (0.33)		1.21		0.98-1.48		0.073

								AUT		263 (0.34)		254 (0.38)		0.88		0.67-1.15		0.338								AUT		311 (0.40)		99 (0.36)		1.19		0.81-1.75		0.370

								NCRAD		531 (0.34)		119 (0.45)		0.58		0.41-0.82		0.002								NCRAD		146 (0.37)		86 (0.30)		1.29		0.81-2.05		0.290

								NW		165 (0.33)		428 (0.30)		1.01		0.75-1.37		0.941								NW		176 (0.33)		116 (0.30)		1.19		0.81-1.76		0.369

								PS		362 (0.37)		155 (0.36)		0.99		0.71-1.37		0.960								PS		97 (0.38)		21 (0.33)		1.38		0.62-3.11		0.432





SuppTable5_AAO

		Age (PD)

		5B		rs#		Locus		Series		N (MAF)		Beta		SE		p-value

				rs4925		GSTO1		PD-All		667 (0.30)		0.22		0.73		0.763

								PD-SPO		416 (0.33)		-0.02		0.91		0.986

								PD FAM		251 (0.27)		0.06		1.21		0.958

				rs156697		GSTO1		PD-All		661 (0.35)		-0.06		0.70		0.930

								PD-SPO		411 (0.36)		-0.79		0.90		0.381

								PD FAM		250 (0.31)		0.68		1.12		0.547

		Age (AD)

		5A		rs#		Locus		Series		N (MAF)		Beta		SE		p-value

				rs4925		GSTO1		All		3489 (0.32)		0.22		0.18		0.221

								JS		850 (0.32)		0.68		0.52		0.195

								RS		591 (0.31)		-0.17		0.45		0.700

								AUT		578 (0.33)		-0.27		0.34		0.429

								NCRAD		671 (0.31)		0.38		0.38		0.321

								NW		331 (0.31)		0.64		0.56		0.256

								PS		468 (0.35)		0.15		0.35		0.671

				rs156697		GSTO2		All		3490 (0.36)		0.28		0.170		0.098

								JS		853 (0.37)		-0.03		0.32		0.924

								RS		586 (0.35)		-0.05		0.44		0.917

								AUT		574 (0.38)		0.56		0.52		0.278

								NCRAD		677 (0.35)		0.31		0.37		0.389

								NW		341 (0.33)		0.67		0.55		0.222

								PS		459 (0.37)		0.20		0.33		0.538

				GSTO SNPs may delay age of onset of AD but the effect is likely very weak and the impact on this in the population overall is likely not substantial.





Meta Analysis

		Meta analysis of Mayo series

				All														Over 80														Under 80

				rs4925														rs4925

				Series		Minor Alleles AD		Minor Alleles Con		Total Alleles AD		Total Alleles CON		Breslow-Day P-value *				Series		Minor Alleles AD		Minor Alleles Con		Total Alleles AD		Total Alleles CON		Breslow-Day P-value *				Series		Minor Alleles AD		Minor Alleles Con		Total Alleles AD		Total Alleles CON		Breslow-Day P-value *

				JS		543		571		1700		1930						JS		189		193		612		642		0.898				JS		354		378		1088		1288		0.33

				RS		371		1451		1182		4748						RS		196		571		604		1920						RS		175		880		578		2828

				AUT		376		243		1156		706						AUT		220		70		626		198						AUT		156		173		530		508

				NCRAD		420		116		1342		394						NCRAD		101		44		298		160						NCRAD		319		72		1044		234

				NW		202		312		662		1074						NW		104		64		346		228						NW		98		248		316		846

				PS		329		123		936		360						PS		68		14		196		42						PS		261		109		740		318

				rs156697														rs156697

				Series		Minor Alleles AD		Minor Alleles Con		Total Alleles AD		Total Alleles CON		Breslow-Day P-value *				Series		Minor Alleles AD		Minor Alleles Con		Total Alleles AD		Total Alleles CON		Breslow-Day P-value *				Series		Minor Alleles AD		Minor Alleles Con		Total Alleles AD		Total Alleles CON		Breslow-Day P-value *

				JS		629		633		1706		1906		0.24				JS		223		219		618		638		0.97				JS		406		414		1088		1268		0.0038

				RS		412		1610		1172		4772						RS		218		636		598		1926						RS		194		974		574		2846

				AUT		430		264		1148		706						AUT		249		72		622		198						AUT		181		192		526		508

				NCRAD		472		159		1354		410						NCRAD		107		52		292		172						NCRAD		365		107		1062		238

				NW		224		327		682		1088						NW		115		69		352		232						NW		109		258		330		856

				PS		341		125		918		352						PS		73		14		194		42						PS		268		111		724		310





Previous publications

		

				Papers with AD or PD association

				Author		Year		Journal		Series N (Case, Ctrl)		SNPs		Population		Notes

				Li/Vance		2003		HMG		No CC assoc test		both		Cauc		Associates with later onset of AD

				Kolsch		2004		Neurology		NS for AD		only 4925		Cauc		Sig association with increased risk for stroke and VaD, earlier onset of AD. Small numbers of samples.

				Whitbread		2004		Neurology		PD		both		Aust Cauc		Small number, 337 controls, 69 PDs <50 years and 273 PDs > 50 years.

				Nishimura		2004		Neuroscience Letters		NS		only 4925		Japanese		Small numbers

				Ozturk		2005		Neurobiology of aging		NS		both		Cauc		990 AD cases, 735 controls

				Schmuck		2005		PharmGenomics		NA		NA		NA		Functional analysis of the SNPs in a cell model.

				Li/Vance		2006		Neurobiology of aging		Familial		both		Cauc		Confirm previous report - delays AAO.

				Wahner		2007		Neuroscience Letters		CC. PD study				Cauc		289 cases vs 270 controls

				Capurso		2010		REJUVENATION RESEARCH		CC		rs4925		Italian		103 AD's and 157 unrlated age matched caregivers. Sig association of A allele with increased risk of AD, no Aao effect.

				WRITE OUR PAPER FOR MOLECULAR PSYCHIATRY





Haplotype

		Variants: 352,356

		60 < DxAge ≤ 999, ApoE4+/-, M and F

		AD: JS, RS, AUT, Indiana, PS, NW

		CON: JS, RS, AUT, Indiana, PS, NW

		Freq Min: 0.01

		Global p = 0.037

		PID 081511_142624_47232

		Index		Haplotype		OR		Lower		Upper		Freq		p-value

		Hap1		H11		0.92		0.86		0.99		0.63		0.02

		Hap3		H21		0.98		0.76		1.27		0.02		0.87

		Hap4		H22		1.08		1		1.16		0.29		0.06

		Hap2		H12		1.1		0.95		1.27		0.05		0.22





Haplotype
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