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Figure S1. Linkage disequilibrium spines for four SNPs in the SLC30A3 gene in controls and schizophrenia cases.
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Linkage disequilibrium (LD) plots for the four SNPs in SLC30A3 (ZnT3). LD spines are presented for both control groups (EUR and East UK), and for schizophrenia cases from East UK. Values for r2 are shown in each square representing a SNP pair. Empty squares have a value of r2=1. 
Table S1. Description of Schizophrenia and Control cohorts used in the study.
	Cohorts
	No. of individuals
	Age at Recruitment

Mean  + SD
	Gender Ratio

(Male: Female)
	Age at Onset
Mean  + SD

	Control
	514
	
	
	1 : 1.11
	
	

	  UK ( ICHT)
	   133
	37.6
	+ 15.4
	
	
	

	  EUR(1000 Genome Project)
	    381
	N.A.
	N.A.
	
	
	

	Schizophrenia
	155
	
	
	1 : 0.85
	
	

	   UK ( ICHT)
	 
	45.8 
	+ 16.2
	
	23.4
	+ 6.5

	Total
	669
	
	
	
	
	


DNA samples of cases and controls of the East UK cohort consist of controls and cases of European ancestry from East Anglia and East Yorkshire regions of England. Additional genotype data from controls of European descent (EUR) was included, obtained from the 1000 Genomes project database (http://www.1000genomes.org/ensembl-browser). Age at onset was available for 91.6% of the cases.
Table S2. Genotype by gender interactions contributing to risk of disese for four SNPs in SLC30A3 in the EastUK/EUR cohort.
	
	O.R.
	C.I. 95%
	df
	Interaction 

p value
	FDR

p value

	rs6547521  5’ Flanking
	
	
	
	
	

	
	2.05
	1.18 - 3.56
	1
	0.0110
	0.0440

	
	
	
	
	
	

	rs11126936  Intron 1
	
	
	
	
	

	
	1.70
	0.95 - 3.06
	1
	0.0752
	0.1003

	
	
	
	
	
	

	rs2083363  3’ Flanking
	
	
	
	
	

	
	1.51
	0.83 - 2.72
	1
	0.1752
	0.1752

	
	
	
	
	
	

	rs11126931  3’ Flanking
	
	
	
	
	

	
	1.88
	1.04 - 3.41
	1
	0.036
	0.0720

	
	
	
	
	
	


SNP by Gender interactions were assessed using logistic regression and assuming an additive model with gender as a covariate. Significant interactions were obtained for SNP1 and gender and SNP4 and gender contributing to the risk of schizophrenia. The interaction between SNP1 and gender remained significant after correction for multiple testing (FDR Benjamini-Hochberg values) 

Table S3. Allelic associations of SNPs in SLC30A3 with schizophrenia in female and male subjects in the East UK cohort.
	
	Female
	
	
	
	
	Male
	

	
	n
	MAF
	p 
value
(FDR)
	OR
	C.I. 95%
	
	n
	MAF
	p
value
	OR
	C.I. 95%

	rs6547521 
	
	
	
	
	
	
	
	
	

	Schizophrenia 
	136
	41.9
	0.0026
	2.26
	1.33 - 3.83
	
	156
	30.8
	0.69
	1.15
	0.68 - 1.94

	Control East UK 
	128
	24.2
	(0.0106)
	
	
	
	122
	27.9
	
	
	

	rs11126936 
	
	
	
	
	
	
	
	
	
	
	

	Schizophrenia 
	136
	32.3
	0.0360
	1.88
	1.07 – 3.29
	
	160
	27.5
	0.49
	1.24
	0.72 - 2.14

	Control East UK 
	128
	20.3
	(0.0480)
	
	
	
	124
	23.4
	
	
	

	rs2083363 
	
	
	
	
	
	
	
	
	
	
	

	Schizophrenia 
	134
	30.6
	0.0659
	1.76
	0.98 – 3.05
	
	154
	27.9
	0.41
	1.30
	0.75 - 2.25

	Control East UK 
	128
	20.3
	(0.0659)
	
	
	
	122
	22.9
	
	
	

	rs11126931 
	
	
	
	
	
	
	
	
	
	
	

	Schizophrenia 
	136
	33.8
	0.0184
	2.00
	1.15 – 3.50
	
	156
	26.9
	0.49
	1.24
	0.71 - 2.14

	Control East UK 
	128
	20.3
	(0.0369)
	
	
	
	122
	22.9
	


Analysis of allelic associations with schizophrenia in the East UK cohort was also performed by gender. Significant associations of minor allele with disease were obtained for three out of four SNPs in the female group. Notably, no associations were observed for any of the variants in the male group. The table shows minor allele frequencies (MAF) as well as nominal and corrected (FDR) p values obtained from Exact Fisher’s test in PLINK and odds ratio (O.R.) values with respective 95% confidence intervals (C.I.).
Table S4. Genotype associations of SNPs in SLC30A3 with schizophrenia in male subjects.
	
	
	Male
	
	
	

	
	
	Frequencies (%)
	
	
	Logistic Regression
(Additive. Model)

	
	n
	1/1
	1/2
	2/2
	
	
	p value
	O.R
	C.I. 95%

	rs6547521 5’ Flanking
	
	
	
	
	
	
	
	
	

	Schizophrenia
	78
	50.0
	38.5
	11.5
	
	
	0.8104
	1.05
	0.72 – 1.52

	Control East UK/EUR
	239
	51.5
	37.6
	10.9
	
	
	
	
	

	rs11126936 Intron 1
	
	
	
	
	
	
	
	
	

	Schizophrenia
	80
	53.7
	37.6
	8.7
	
	
	0.4788
	1.15
	0.78 - 1.70

	Control East UK/EUR
	240
	58.3
	34.2
	7.5
	
	
	
	
	

	rs2083363 3’ Flanking
	
	
	
	
	
	
	
	
	

	Schizophrenia
	77
	51.9
	40.3
	7.8
	
	
	0.4075
	1.18
	0.79 – 1.76

	Control East UK/EUR
	239
	58.6
	33.9
	7.5
	
	
	
	
	

	rs11126931 3’ Flanking
	
	
	
	
	
	
	
	
	

	Schizophrenia
	78
	53.9
	38.4
	7.7
	
	
	0.5540
	1.13
	0.76 – 1.68

	Control East UK/EUR
	239
	58.6
	33.9
	7.5
	
	
	
	
	


No significant differences in genotype frequencies were observed between male controls and cases of the East UK/EUR cohort. Furthermore, application of logistic regression assuming an additive model of penetrance did not result in significant associations of genotype with disease for Genotype and additive model associations of four SNPs in the male group either.
Table S5. Frequencies of 4-SNP haplotypes present in controls and cases of the EastUK/EUR cohort.
	
	Frequency (%)
	
	PLINK SW

	Haplotype
	Control
	Schizophrenia
	
	p value
	FDR

	Total
	
	
	
	
	

	1-1-1-1 [G-G-G-C]
	72.44
	63.46
	
	0.0026


	0.0234



	2-2-2-2 [C-T-C-T]
	22.25
	28.29
	
	0.0297


	0.0752



	2-1-1-1 [C-G-G-C]
	5.30
	5.95
	
	0.6624


	0.6624



	2-2-1-2 [C-T-G-T]
	0
	0.63
	
	0.0112


	0.0503



	1-2-1-2 [G-T-G-T]
	0
	0.36
	
	0.0564


	0.0752



	1-2-2-2 [G-T-C-T]
	0
	0.33
	
	0.0669


	0.0752



	2-1-2-2 [C-G-C-T]
	0
	0.33
	
	0.0669


	0.0752



	2-1-1-2 [C-G-G-T]
	0
	0.33
	
	0.0669


	0.0752



	2-2-2-1 [C-T-C-C]
	0
	0.33
	
	0.0669
	0.0752

	Female
	
	
	
	
	

	1-1-1-1 [G-G-G-C]
	74.53
	57.39
	
	9.13x10-5
	5.48x10-4

	2-2-2-2 [C-T-C-T]
	20.22
	30.60
	
	0.0099
	0.0198

	2-1-1-1 [C-G-G-C]
	5.24
	9.02
	
	0.0995
	0.0995

	2-2-1-2 [C-T-G-T]
	0
	1.42
	
	0.0056
	0.0173

	1-2-1-2 [G-T-G-T]
	0
	0.81
	
	0.0368
	0.0549

	2-1-1-2 [C-G-G-T]
	0
	0.75
	
	0.0457
	0.0549

	Male
	
	
	
	
	

	1-1-1-1 [G-G-G-C]
	70.28
	68.59
	
	0.6897
	0.7699

	2-2-2-2 [C-T-C-T]
	24.48
	25.64
	
	0.7699
	0.7699

	2-1-1-1 [C-G-G-C]
	5.24
	3.85
	
	0.4826
	0.7239

	1-2-2-2 [G-T-C-T]
	0
	3.01
	
	0.0798
	0.1596

	2-1-2-2 [C-G-C-T]
	0
	3.01
	
	0.0798
	0.1596

	2-2-2-1 [C-T-C-C]
	0
	3.01
	
	0.0798
	0.1596


Frequencies of 4-SNP haplotypes present in controls and cases of the EastUK/EUR cohort. Table shows data for the complete cohort and the female and male cohorts separately. Also included are p values from a sliding window haplotype association analysis performed in PLINK. Correction for multiple testing was performed by calculating FDR values based on the Benjamini-Hochberg method.
Table S6. Association of haplotype pairs with schizophrenia split by gender
	Haplotype

Pair (%)
	n
	1-1-1-1/

1-1-1-1
	2-2-2-2/

2-2-2-2
	1-1-1-1/

2-2-2-2
	1-1-1-1/

2-1-1-1
	2-2-2-2/

2-1-1-1
	Rare/
1-1-1-1
	p value

	All
	
	
	
	
	
	
	
	

	Schizophrenia 
	153
	41.45
	9.21
	32.89
	6.58
	5.26
	4.58
	1.9 x 10-5

	Control 
	510
	52.94
	5.10
	31.18
	7.65
	3.14
	0
	

	Female
	
	
	
	
	
	
	
	

	Schizophrenia 
	68
	35.29
	10.29
	30.88
	10.29
	7.35
	5.88
	4.6 x 10-5

	Control
	267
	55.43
	3.00
	31.09
	7.49
	3.00
	0
	

	Male
	
	
	
	
	
	
	
	

	Schizophrenia 
	78
	47.44
	7.69
	33.33
	3.85
	3.85
	3.84
	>0.05

	Control
	239
	51.05
	7.53
	30.96
	7.11
	3.35
	0
	


The phase of each haplotype pair, of the four SNPs screened in SLC30A3, was predicted using the E-M algorithm in PLINK.  Association of all haplotype pairs with disease was tested using a Monte-Carlo algorithm (CLUMP).  This showed that their frequency distribution is associated with schizophrenia and further, that this is significant in female but not in male cases.  Each bi-allelic SNP was coded as ‘1’ for the common or major allele and ‘2’ for the rare or minor allele.  Five haplotype pairs showed frequencies (3% in both cases and controls. In females, 2-2-2-2 homozygotes showed a threefold increase in schizophrenia.   
Table S7. The population attributable risk (PAR) of SNPs in SLC30A3, as risk factors for schizophrenia  
	PAR (%)
	SNP1 minor allele
	SNP2 minor allele
	SNP3 minor allele
	SNP4 minor allele
	All SNPs

2-2-2-2

	All
	16.17
	14.29
	13.59
	16.27
	10

	Females
	33.35
	22.87
	17.75
	27.11
	15.06

	Males
	2.16
	6.01
	8.8
	6.21
	3.98


The population attributable risk (PAR) values for SNPs in SLC30A3, as risk factors of schizophrenia  were estimated for exposure to the corresponding minor allele ‘2’ as well as to the entire minor allele 2-2-2-2 haplotype.   PAR estimates show a range of 14.9 ± 1.3% in all cases which increases to 25.6 ± 7.8% in female cases and decreases to 5.5 ± 3.3% male cases. The PAR for the 2-2-2-2 haplotype is lower than that found for individual SNPs by 0.58-0.72.
