Pathway analysis of smoking quantity in multiple GWAS identifies cholinergic and sensory pathways
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Supporting Text S1 - Samples and study design
Study of Addiction: Genetics and Environment (SAGE).  This dataset includes unrelated individuals of European American (69%) and African American (31%) descent.  We analyzed the EA subjects, with reported CPD values, selected from three studies: the Collaborative Genetic Study of Nicotine Dependence (N=1063), the Collaborative Study in Genetics of Alcoholism (N=626), and the Family Study of Cocaine Dependence (N=325).  The assessment was based on the Semi-Structured Assessment for the Genetics of Alcoholism harmonized across all three studies.  The study design is described elsewhere: 1; and can be accessed in dbGaP (study accession phs000092.v1.p1).  We analyzed the quantity smoked per day (question 4 of the Fagerstrom test for nicotine dependence (FTND) 2), for the subjects with European ancestry (Table 1).  The Institutional Review Board at each contributing institution reviewed and approved the protocols for genetic studies under which all subjects were recruited. Subjects provided written informed consent for genetic studies and agreed to have their DNA and phenotypic information available to qualified investigators 1

Nicotine Addiction Genetics (OZALC-NAG) 3.  This study includes participants enrolled at the Queensland Institute of Medical Research (QIMR) in Australia (Table 1) from a pool of families identified through diagnostic interview surveys of two cohorts of the Australian twin panel, which included spouses of the older of these two cohorts, for a total of about 12,500 families with information about smoking.  The ancestry of the Australian samples is predominantly Anglo-Celtic or northern European (>90%).  Index cases from these families, their full siblings, and parents were recruited for three coordinated studies: 1) the Nicotine Addiction Genetics (OZALC-NAG) Study, which ascertained heavy smoking index cases 4; 2) the Australian Alcohol Extreme Discordant and Concordant Sibship (OZALCX-EDAC) study, which ascertained index cases with a history of alcohol dependence or heavy drinking (operationalized as in 5); and 3) the Australian Alcohol Large Sibship (OZALC-BIGSIB) study, which ascertained large sibships, regardless of sibling phenotypic values 4, 3  Telephone interview survey data included FTND and DSM-IV-based assessments of nicotine dependence, as well as measures of quantity and frequency of cigarette use.  In this study, we use a measure of quantity of cigarettes smoked on average per day during the heaviest period of smoking.  All data collection procedures were approved by institutional review boards at Washington University and the Queensland Institute of Medical Research. If the subject was an index case, permission was requested to contact other family members.

Atherosclerosis Risk in Communities study (ARIC).  This is a multicenter population-based study designed to investigate the etiology of atherosclerosis in middle-aged adults 6, recruited from four U.S. communities.  We used the average  estimated number of cigarettes smoked per day across the entire time the subject smoked; using  the values from the fourth question of the FTND (≤10; 11-20; 21-30; and >30).  We selected only those subjects with European ancestry (Table 1).  This study is part of the Gene Environment Association Studies initiative funded by the trans-NIH Genes, Environment, and Health Initiative (GEI).  We analyzed the limited set of the data, accessed in dbGaP (Study Accession: phs000090.v1.p1).  The study was approved by institutional review boards at each center, and all participants gave informed consent.
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