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Results from the whole genome linkage scan

Suggestive Linkage (LOD > 2.0):
We found suggestive evidence for linkage that was specific to particular EEG frequency bands: theta on chr 22 (LOD = 3.2) and on chr 4 (LOD = 2.5); alpha on chr 4 (LOD = 2.4) and on chr 11 (LOD = 2.2) and beta on chr 10 (LOD = 2.5) and on chr 2 (LOD = 2.1).

Chromosome 22 
There was a linkage peak for theta EEG power at O1 with a LOD score of 3.2 (empirical p = 0.0001) at 20 cM (Table 2, Figure 2). 

Candidate genes
There are 325 genes in the region of the peak with a LOD score of > 2.0 (4 – 26 cM; 16.5 – 25.3 Mbp). The majority of these are immunoglobulin genes (20.7 – 21.5 Mbp). Based upon gene function there were three likely candidate genes in the region, all located at sites with a maximum LOD score of 2.3: adenosine A2a receptor (ADORA2A, MIM 102776) (19cM); mitogen activated protein kinase 1 (MAPK1, MIM 176948) (14 cM) and catechol –O-methyltransferase (COMT, MIM 116790) (10 cM).
Chromosome 4 
There were linkage peaks for theta EEG power at O1 (LOD = 2.5 at 40 cM) and alpha power at O2 (LOD = 2.4 at 48 cM) (Table 2, Figure 2).

Candidate genes

There were 56 genes in region of the linkage peak for theta EEG power at O1 that had a LOD score of > 1.5 (30 – 47 cM; 15.2 – 27.4 Mbp). The gene for the cholecystokinin A receptor (CCKAR, MIM 118444) is located within the peak at 45.5 CM, with a LOD score of 1.7. There were 52 genes in the overlapping peak region for alpha power at O2. The only likely candidate gene at this location is CCKAR.

Chromosomes 10 and 2

There was a linkage peak for beta power at O1 at 110 cM, LOD = 2.5 (Figure 2). 

Candidate genes

There were 89 genes in the region (103 – 113 cM, 83.8 – 95.4 Mbp) under the peak with a LOD score of > 1.5. Candidate genes include the serotonin receptor 7 (HTR7, MIM 182137) (111 cM) and glutamate dehydrogenase 1 (GLUD1, MIM 138130) at 107.5 cM.

There was also a linkage peak for beta power at O1 on chr 2 (244 cM) with a LOD score of 2.1. A candidate gene in this area is serotonin receptor 2B (HTR2B, MIM 601122) at 238 cM. 
Chromosome 11
There was a linkage peak for alpha power at P3 (LOD = 2.2), 114 cM (Figure 2).

Candidate genes

There were 66 genes in the region (109 – 117 cM; 109.7 – 116.3 Mbp) under the peak for alpha power at LOD > 1.5). There were four strong candidate genes located close together near the apex of the linkage peak (114 cM): serotonin receptors 3A and 3B (HTR3A [MIM 182139] and HTR3B [MIM 604654]) at 113.2 cM, dopamine receptor 2 (DRD2, MIM 126450) and ankyrin repeat and kinase domain containing 1 (ANKKI, MIM 608774) at 112.7 cM. 

Candidate genes for further study
We identified other candidate genes that will be explored in later analyses. HOMER1, located close to the linkage peak on chr 5, is a synaptic scaffolding protein that regulates signal transduction and synaptogenesis; preclinical studies indicate that it may have a role in addiction, anxiety and epilepsy [S1]. ADORA2A, a major target of caffeine that has recently been implicated in alcoholism [S2] was located close to the apex of the theta linkage peak on chr 22 (LOD = 3.2) whereas COMT, previously associated with the low voltage alpha EEG phenotype [S3] was located more peripherally. CCKAR, located at the apex of the linkage peaks for alpha and theta power on chr 4 (LOD = 2.5) is a G-protein-coupled receptor that regulates the release of beta endorphin and dopamine in the CNS and is implicated in stress. Linkage peaks identified several serotonin receptors as candidate genes: HTR7 (chr 10), HTR3A and HTR3B (chr 11), HTR2B (chr 2) and HTR1A (chr 5). DRD2 and ANKKI were also located at the apex of the peak on chr 11. 
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FIGURE S1
Linkage Peaks for Resting EEG Power on Chromosomes 22, 4, 10 and 11 and Locations of Candidate Genes.
EEG power frequency bands: theta (3 – 8 Hz), alpha (8 – 13 Hz) and beta (13 – 30 Hz).  

O1, O2 = occipital electrodes; P3, PZ, P4 =   parietal electrodes. FZ = frontal-central electrode. GABAA receptor complex: gene cluster for GABAA receptors. CCKAR = cholecystokinin A receptor gene; HTR7 = serotonin receptor 7 gene; HTR3A and HTR3B = serotonin receptor 3A and 3B genes. DRD2 = dopamine receptor 2 gene. ANKKI = ankyrin repeat and kinase domain containing 1 gene.

FIGURE S2
Illustration of Method for Eliminating SNPs that are in Linkage Disequilibrium 

Red diamonds indicate linkage disequilibrium (LD) (D’ > 0.5) between SNPs. All markers in LD were eliminated (N = 1983) resulting in 3878 unlinked SNPs that were used in the linkage analyses.
