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The prior meta-analysis summary statistics are available via dbGaP accession number phs001532.v1.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/
study.cgi?study_id=phs001532.v1.p1]. The summary statistics generated from the current study are included under version 2 of this dbGaP study with accession
number phs001532.v2.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs001532.v2.p1]. These summary statistics are also available
upon reasonable request to the corresponding author (D.B.H.). Individual-level genotype and phenotype data for many of the contributing studies are available via
dbGaP, as outlined in the study descriptions in the Supplementary Methods The dbGaP accession numbers for these studies are phs000092.v1.p1 [http://
www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000092.v1.p1], phs000404.v1.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?
study_id=phs000404.v1.p1], phs000095.v2.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000095.v2.p1], phs000765.v1.p2 [http://
www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000765.v1.p2], phs000093.v2.p2 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?
study_id=phs000093.v2.p2], phs000170.v2.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000170.v2.p1], phs000021.v3.p2 [http://
www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000021.v3.p2], phs000167.v1.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?
study_id=phs000167.v1.p1], phs000286.v3.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000286.v3.p1], phs000090.v1.p1 [http://
www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000090.v1.p1], phs000277.v1.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?
study_id=phs000277.v1.p1], phs000092.v1.p1 [http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000092.v1.p1], and phs000404.v1.p1
[http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/study.cgi?study_id=phs000404.v1.p1]. 1000 Genomes Phase 3 reference panel data are available at ftp://
ftp.1000genomes.ebi.ac.uk/vol1/ftp/release/20130502/. GSCAN summary statistics are available at https://genome.psych.umn.edu/index.php/GSCAN. GWAS
summary statistics from LD Hub are available at http://ldsc.broadinstitute.org/gwashare/. LDSC EUR LD scores are available at ftp://atguftp.mgh.harvard.edu/
brendan/1k_eur_r2_hm3snps_se_weights.RDS. UK Biobank GWAS summary statistics are available at http://www.nealelab.is/uk-biobank/. LD blocks used with
GWAS-PW are available at https://bitbucket.org/nygcresearch/ldetect-data/src/master/EUR/fourier_ls-all.bed. BrainSeq Consortium cis-eQTL summary statistics are
available at http://eqtl.brainseq.org/phase2/eqtl/.

Sample sizes were determined based on the availability of data. A goal of this study was to amass as large of a sample size as feasible from
pre-existing studies to identify genetic variants associated with nicotine dependence. This work is the largest nicotine dependence genome-
wide association study to date.

Samples and genetic variants were excluded from final analyses based on pre-established standard quality control procedures. Participants
were removed due to missing rate >3%, sample duplication (identity-by-state >90%), first-degree relatedness (identity-by-descent >40%),
gender discordance (Fst <0.2 for chromosome X single nucleotide polymorphisms (SNPs) to confirm females and Fst >0.8 to confirm males),
excessive homozygosity (Fst >0.5 or Fst <-0.2), or chromosomal anomalies. SNPs were removed due to missing rate >3% or Hardy-Weinberg
equilibrium P<1×10-4. Studies with a differing quality control process are noted in the Supplementary Methods.

Due to a lack of available datasets of comparable sample size for nicotine dependence, we relied on the heaviness of smoking index (HSI) that
is available in the UK Biobank (N=33,791 biologically independent samples) for a single independent testing of our genome-wide significant
FTND-based (Fagerstrom Test for Nicotine Dependence) GWAS meta-analysis findings. The UK Biobank collected data on two of the 6 FTND
items (cigarettes per day and time to first cigarette in the morning) among current smokers. These two items comprise the HSI, which has
historically been considered a suitable proxy for the full-scale FTND. Of the two novel genome-wide significant loci from the meta-analysis,
one was consistently associated (i.e., successful independent test), but the other was not associated (i.e., unsuccessful independent test),
likely reflecting ND features not captured by the HSI. This discrepancy is further discussed in the Discussion section.

Samples were allocated into three nicotine dependence categories (mild, moderate, severe) based on FTND scores (described in the
supplementary methods). Covariates (age, sex, etc.) were controlled for through inclusion as explanatory variables in the regression models
for association testing. The supplementary methods describe the specific covariates used by each contributing study.

Primary data collection was not a direct component of this work. Blinding is not relevant to this study as it is a genome-wide association study
meta-analysis.




