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Supplementary Table S1. Endophenotype phenotypic correlation matrix

	
	Alpha power at O1O2
	Alpha frequency at O1O2
	Alpha Power at Cz
	Beta Power at Cz
	Delta Power at Cz
	Theta Power at Cz
	Total Power at Cz
	P300
	P300 genetic factor
	Pleasant Difference
	Aversive Difference
	Overall Startle 
	Electrodermal Activity
	Skin Conductance Level
	Skin Conductance Response Frequency
	Skin Conductance Response Amplitude
	Antisaccade

	Alpha power at O1O2
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha frequency at O1O2
	-.18
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Alpha Power at Cz
	.81
	-.34
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Beta Power at Cz
	.49
	-.05
	.61
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Delta Power at Cz
	.16
	-.31
	.27
	.46
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Theta Power at Cz
	.33
	-.5
	.5
	.57
	.8
	1
	
	
	
	
	
	
	
	
	
	
	

	Total Power at Cz
	.59
	-.46
	.79
	.68
	.76
	.88
	1
	
	
	
	
	
	
	
	
	
	

	P300
	.2
	-.14
	.19
	.15
	.17
	.2
	.22
	1
	
	
	
	
	
	
	
	
	

	P300 genetic factor
	.23
	-.14
	.2
	.16
	.17
	.21
	.23
	.94
	1
	
	
	
	
	
	
	
	

	Pleasant Difference
	0
	.01
	0
	.03
	.01
	.01
	.01
	0
	.01
	1
	
	
	
	
	
	
	

	Aversive Difference
	.01
	.02
	.01
	.02
	.02
	.01
	.02
	-.01
	-.01
	.54
	1
	
	
	
	
	
	

	Overall Startle 
	.03
	.02
	.03
	.01
	0
	0
	.02
	.02
	.03
	-.05
	-.03
	1
	
	
	
	
	

	Electrodermal Activity
	.04
	.09
	.03
	-.01
	-.09
	-.08
	-.04
	.02
	.03
	0
	-.03
	.08
	1
	
	
	
	

	Skin Conductance Level
	.05
	.09
	.02
	0
	-.08
	-.08
	-.04
	.02
	.03
	.02
	0
	.05
	.78
	1
	
	
	

	Skin Conductance Response Frequency
	.02
	.1
	.01
	-.02
	-.09
	-.08
	-.05
	.02
	.03
	-.01
	-.04
	.07
	.91
	.51
	1
	
	

	Skin Conductance Response Amplitude
	.03
	.01
	.03
	0
	-.02
	-.01
	0
	.01
	.02
	-.01
	-.01
	.07
	.69
	.37
	.45
	1
	

	Antisaccade
	.01
	-.05
	-.03
	-.01
	.08
	.06
	.03
	-.06
	-.07
	-.03
	0
	.03
	-.07
	-.05
	-.07
	-.03
	1


Imputation Quality
In Supplementary Table S1, we summarized imputation quality into brackets based on the minor allele frequency. The RSQ values were provided by the imputation server for each SNP. The RSQ is an estimate of the Pearson correlation between imputed allele count and (unknown) true allele count. It ranges from 0 to 1, with a conventional cutoff of RSQ>.3 for association studies of common variants.
Supplementary Table S2. Imputation quality as a function of minor allele frequency

	MAF
	Number Imputed SNPs
	Minimac RSQ

	< .001
	28,111,040
	.24

	[.001, .005)
	7,245,809
	.47

	[.005, .01)
	1,666,111
	.61

	[.01, .05)
	2,978,997
	.77

	[.05, .01)
	1,396,796
	.90

	> 0.01
	5,646,593
	.93


Note: MAF = minor allele frequency. Minimac RSQ is a quality score produced by the Minimac imputation algorithm used in this research. Individuals of all ancestries were included in the imputation. Ancestral composition of the study sample has been described extensively previously.
Whole Genome Sequencing

Sample Selection

DNA samples were whole blood, and were obtained from participants of the Minnesota Center for Twin and Family Research. First, 1038 individuals were sequenced as part of the NIDA Genes, Environment, and Development Initiative (GEDI). Second, 426 individuals were sequenced as part of the BRIDGES study of bipolar disorder. The sample selected for participants with European history based on previously described principal components (1). BRIDGES samples were screened for major forms of psychopathology to serve as controls as part of a case-control study for bipolar disorder.

Sample Preparation and Sequencing

Sequencing Centers

1,038 samples were sequenced at the University of Michigan Sequencing Core; 426 additional samples were sequenced at the HudsonAlpha Institute for Biotechnology. 14 samples overlapped, and were sequenced at both centers. 

After quality checks, 13 were samples were discarded for having contamination >3%. 6 more were discarded due to technical issues (4 samples had duplicate queries and 2 had a mean read depth of 0).  

In total, 1431 participants were sequenced and analyzed. 

Read Alignment to Reference Genome

Regardless of sequencing center, reads were mapped with BWA-MEM version 0.7.4-r385 (2), duplicates identified and removed with Picard version 1.91 (3), overlap between both internal ends of the paired-end reads was clipped with an in-house tool, base quality score recalibration with GATK version 1.1-35-ge253f6f 
 ADDIN EN.CITE 

(4)
. All sorting and indexing was done in SAMTOOLS v 0.1.18 
 ADDIN EN.CITE 

(5)
.

We used the reference genome hs37d5, also used in phase 3 of 1000 Genomes.
Contamination Detection

We used verifyBamID 6()
 to detect contamination from read information. VerifyBamID detects contamination with or without the existence of external genotype information (e.g., array based genotypes), although when external “gold standard” genotypes are available, verifyBamID can also detect sample swaps. Array-based genotypes were available for all samples in the present study. Contamination was low, with three samples contaminated above 3%. These samples were excluded from all further analysis.

Quality Control
We used QPLOT (7) to deliver quality control information on a wide variety of metrics. Averages for a variety of useful QC metrics are available in Supplementary Table S1. 
Supplementary Table S3. Quality control metrics across 1445 samples with contamination < 3%
	Metric
	Mean
	SD
	MIN
	25percentile
	Median
	75percentile
	MAX

	Total Reads (x106)
	286.33
	58.09
	78.44
	245.54
	281.22
	316.21
	699.09

	Mapping Rate (%)
	98.68
	0.69
	96.2
	98.2
	98.64
	99.22
	99.89

	Mapping Quality <10 (%)
	5.36
	0.37
	3.78
	5.1
	5.34
	5.55
	11.31

	Mapped Bases (×109)
	29.88
	5.69
	7.52
	26.06
	29.66
	32.82
	65.91

	Q20bases (%)
	91.38
	3.62
	81.62
	88.79
	91.01
	94.92
	98.31

	Mean depth
	10.38
	1.96
	2.86
	9.07
	10.3
	11.39
	22.76

	Genome Converage (%)
	99.26
	0.52
	90.51
	99.02
	99.09
	99.69
	99.86

	Median Insert Size
	313.02
	23.89
	195
	297
	313
	327
	407

	Duplicate Rate (%)
	5.08
	5.11
	0.85
	2.71
	3.69
	4.83
	45.39

	Contamination Rate (%)
	0.00
	0.00
	0
	0.00097
	0.00195
	0.00322
	0.02536

	Base A (%)
	29.65
	0.48
	27.8
	29.3
	29.8
	30
	31.1

	Base C (%)
	20.37
	0.48
	18.9
	20
	20.2
	20.8
	22.1

	Base G (%)
	20.37
	0.43
	18.8
	20
	20.2
	20.7
	22.2

	Base T (%)
	29.58
	0.44
	27.8
	29.2
	29.7
	29.9
	31

	Base O (%)
	0.02
	0.04
	0
	0
	0
	0
	0.4


Supplementary Table S4. Autosomal variants that passed and failed SVM filtering
	
	#SNPs
	#dbSNP
	%dbSNP
	Known Ts/Tv
	Novel Ts/Tv
	HM3 sensitivity

	PASS
	28,120,140
	18,245,452
	51.65
	2.29
	1.99
	.921

	FAIL
	2,301,915
	1,310,131
	35.5
	1.54
	1.25
	.0033


Note: #dbSNP are the number of variants in dbSNP release 129. %dbSNP are the percentage of variants in dbSNP release 129. Ts = Transition. Tv = Transversion. Ts/Tv = Ratio of transitions to transversions. Known Ts/Tv are relative to dbSNP 129. HM3 sensitivity is the probability that a variant in HapMap3 is discovered in the sequence variants. 
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Supplementary Fig. S1. Discordance rates between the integrated array genotypes and sequence genotypes. This plot provides a description of the accuracy of the genotype calls from whole genome sequencing. The bar chart along the bottom gives the fraction of genotypes that were homozygous reference (HomRef), heterozygous (Het), and homozygous alternate (HomAlt), for the full range of possible nonreference allele counts. For a single nucleotide polymorphism with 2,000 alternate allele counts, the probability of a sequence error was approximately 0.001. Similarly, if an individual was called heterozygous for some SNP on the array, then the green dots give the rate at which individuals were called heterozygous in the sequences. For a site with alternate allele count of 1–10, the sequence error rate was only about 20%. Overall, the sequencing was highly accurate with lower confidence only in the very rare variants. For example, if an individual in the study was called homozygous reference on the array (i.e., homozygous for the same allele that exists on the reference genome GRCh37), then the red dots give the rate at which that individual was called something other than homozygous reference in the sequence data. For SNPs with a nonreference allele count of 1–10, the sequence error rate was approximately 1 in 10,000. For SNPs with nonreference allele count of 1,500 (MAF ∼50%), the sequence error rate was approximately 1 in 1,000. Similarly, if an individual was called heterozygous for some SNP on the array, then the green dots give the rate at which individuals were called heterozygous in the sequences. For a site with nonreference allele count of 1–10, the sequence error rate was about 20%. (Note that this 20% is based on only 141 genotypes—individuals homozygous for an alternate allele are rare.) For sites with nonreference allele counts of 1,500, the rate was a little over 1 in 1,000. In general, sequencing was highly accurate, with accuracy falling off for the rarest variants.
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