SUPPLEMENTARY METHODS:
Participating Studies Sites in European Ancestry Analysis:
USC/Dana-Farber Cancer Institute SPORE Multi-center Study (USC): A description follows of the six studies that contributed specimens for a total of 515 cases and 518 controls:
	In the Los Angeles (1) and Seattle/ Detroit (2) Surveillance, Epidemiology, and End Results (SEER) multi-center case-control studies, incident multiple myeloma (MM) cases diagnosed from 1999-2002 at 20-74 years of age were identified using the Los Angeles, Seattle and Detroit NCI SEER population-based cancer registries. Cases were frequency-matched to controls originally ascertained for a non-Hodgkin lymphoma (NHL) study.  Controls were identified by random-digit dialing (< 65 years of age) or through Health Care Financing Administration rosters (65 years of age and older) and were frequency-matched to the NHL cases on age, race, and sex. Samples were collected from 72 White cases and 68 White controls in the Los Angeles study, and 101 cases and 101 controls from Seattle/Detroit.
[bookmark: _GoBack]	The Multiethnic Cohort (MEC) is comprised of over 215,000 men and women recruited from Hawaii and the Los Angeles area between 1993 and 1996 (3).  Participants are between the ages of 45 and 75 at baseline, are primarily of Native Hawaiian, Japanese, White, African American, or Latino ancestry, and completed a detailed questionnaire at entry that assessed demographic information and lifestyle factors, including diet and medical conditions.  Cases of MM were ascertained by linking the MEC database to the Hawaii and California SEER registries.  DNA was extracted from blood or saliva samples collected from 21 MM cases and 25 unaffected cohort participants with available DNA, matched on sex, race/ethnicity, age at cohort entry, and education (<=12 years, 13-16 years, and 17+ years). 
	The ongoing Molecular and Genetic Epidemiology (iMAGE) Study is a hospital-based case-control study of MM, designed to evaluate genetic and non-genetic factors in African Americans and Whites, and is conducated at the University of Alabama at Birmingham (UAB). Eligible cases were recruited from the UAB Hematology and Medical Oncology clinics. Controls were residents of Alabama and sampled from an existing and updated database established and maintained by the UAB Survey Research Unit (University of Alabama at Birmingham), which includes US Census and Centers for Disease Control population databases established from list-assisted random digit dialing methods and used previously for this, and other large-scale population-based epidemiology studies. Samples were available for 108 cases and 108 controls.
An ongoing case-control study of genetic and environmental risk factors for MM being conducted at the University of British Columbia provided samples from 151 White cases.  Cases were ascertained through referrals by specialists who are part of the hematology network at the British Colombia (BC) Cancer Agency. These cases were frequency matched to 154 controls from the Seattle/Detroit SEER population-based case-control study on age and gender.  
Within the Melbourne Collaborative Cohort Study, a large population-based cohort study in Melbourne, Australia, samples were obtained from a nested case-control study of 62 incident cases matched 62 randomly sampled age- and sex-matched controls (4). 
University of California, San Francisco (UCSF): Cases included patients with the diagnosis of MM who received care at UCSF between 1993 and 2010.  Biospecimens included peripheral blood samples drawn after stem cell mobilization with granulocyte colony-stimulating factor (GCSF) in preparation for autologous bone marrow transplantation and banked in liquid nitrogen or peripheral blood that was collected as part of the original study from patients during a follow-up appointment. Controls from population- and clinic-based case-control studies of pancreas cancer conducted at UCSF from Jan 1995 through Dec 1999 (population-based study) (5), and from Jan 2006 to Aug 2011 (clinic-based study), were matched to cases on sex and race/ethnicity. Of the 300 cases and 300 controls sent to Expression Analysis (North Carolina) for genotyping, 215 cases and 232 White participants were included in this study. We included Whites based on principal components analysis (PCA) and self-report.  
Mayo Clinic: Incident MM cases were sampled from the Mayo Clinic regional practice between 1998 and 2007, and within nine months of the initial diagnosis. MM cases from seven states (Minnesota, Iowa, Wisconsin, North Dakota, Michigan, South Dakota, and Illinois) were included. Controls were sampled from the Mayo General Internal Medicine clinics between 2002 and 2010, and were residents of Minnesota, Iowa or Wisconsin, at least 20 years old, and had no prior history of MM, monoclonal gammopathy of undetermined significance (MGUS), lymphoma, leukemia, or HIV infection. DNA samples were available for 303 cases and 353  controls 
University of Utah: This study included prevalent MM cases diagnosed or treated in the state of Utah until 2012. Cases were ascertained through the Huntsman Cancer Clinics and across the state via the Utah Cancer Registry (UCR). Eligibility was determined based on confirmed IDC-O 3 histology code 9732/3 (multiple myeloma). Eligible cases provided consent and a blood or saliva sample from which DNA was extracted. Date of diagnosis was confirmed from chart review and UCR data. Controls were ascertained as spouses of the cases and via the Utah Population Database (UPDB) that contain drivers license and voter registry, selected to be frequency matched by age and sex to the cases. For this analysis, genoptying data were available for a total of 371 MM cases and 415 controls (252 from UPDB, 163 spouses).

Genotyping and quality control:
USC: Genotyping of cases and controls was completed using the Illumina OmniExpress BeadChip by the Molecular Genomics Core of USC (Norris Comprehensive Cancer Center, Los Angeles, CA), which resulted in 733,202 successfully genotyped SNPs. There were 1053 total samples, including 20 replicates, which were removed. The concordance rate for blinded replicates was >99%, with a mean concordance of 99.94%. Of these 1,033 total subjects, 75 were removed using the following exclusion criteria: self-reported and genotyped sex differences (n=4), unintended replicates (n=4), low concordance cross study replicates (n=1), samples with cryptic relatedness (n=3), monoclonal gammopathy of undertermined significance (MGUS) samples (n=7), and samples with call rates <95% (n=44). Individuals with an African or Asian component > 10% were also removed from the analysis (n=13). 41,534 SNPs were removed using the following exclusion criteria: SNPs with a call rate <95% (n=41,436) and SNPs with >1 discordant genotype among sample replicates (n=98). SNP concordance was calculated using HapMap samples genotyped on the OmniExpress and in the 1000 Genomes Project (1KGP); those with concordance <95% in any population were removed (36,724, ~5%). These concordance data were also used to match alleles to the 1KGP forward strand.
UCSF: Of the 300 cases and 300 controls genotyped, two intended duplicate cases were excluded.  Six cases and one control were dropped due to high missing call rates (>10%).  Another two cases and four controls were dropped because of cryptic relatedness.  Of the 4,301,332 SNPs on the Omni5 platform, 1,038,755 were monomorphic and therefore excluded from any analysis (MAF<0.005).  An additional 1301 SNPs were dropped due to poor call rate (<90%). After quality control measures, this study includes 290 cases and 295 controls from a multiethnic hospital-based case-control study (161 and 255 White cases and controls identified through PCA or self-reported ethnicity). 
Mayo Clinic: Cases and controls were genotyped  at the both the Mayo Clinic and Washington Universityusing the Affymetrix 6.0 (~1.0 million SNPs). Duplicate concordance and HWE p-values were assessed but did not result in exclusions. Monomorphic SNPs or those with a call rate < 95% at either site were excluded. Four patients with call rate < 95% and two with non-European ancestry were also excluded.  After applying these quality control measures, and considering only overlapping SNPs, this study includes 305 cases, 353 controls, and 742,790 SNPs.
University of Utah: Cases and controls were genotyped using the Illumina 610quad array (620,216 variants, SNPs and CNVs). Variants were translated to 1KGP forward strand and base pair positions were mapped to GRCh37/hg19. Variants not in GRCh37/hg19 or for which a translation map to 1KGP could not be adequately established were removed (577,012 remaining). Rigorous quality control using PLINK (6), including sex-check, unanticipated duplicates, call rates (<95% for SNP or individual), and hardy-weinberg equilibrium (p<10-4), reduced the total SNPs to 559,427 for the imputation step. Cryptic related individuals (estimated in PLINK to be closer than first cousins) were removed. We used STRUCTURE (7), based on 12,898 ancestry informative markers (AIMs, (8)), to estimate ethnic background. Twenty non-european ancestry individuals were removed (Probability(EA)<0.6). After QC, 343 MM cases and 393 controls remained for analysis.

Statistical Analysis:
USC: EIGENSTRAT, which calculates eigenvectors representing genetic variation within the study population, was used to calculate principal components (PC). Specifically, 1,073 ancestry informative markers (AIMs), or SNPs that have allele frequency differences that vary across racial populations (HapMap 3), were used to calculate these eigenvectors. Population admixture was also assessed using STRUCTURE (k=4). SHAPEIT v1.r532 was used to pre-phase haplotypes in order to decrease the computational time needed to impute the missing data and  imputation was performed using IMPUTE v2.2.2 (https://mathgen.stats.ox.ac.uk/impute/impute_v2.html) using 1KGP (March 2012 release) as the reference set. Unconditional logistic regression adjusting for age, sex, site, and PC 1-10 was used to assess the association of each SNP with MM risk assuming a log-additive model.  All analyses were conducted using PLINK software and R version 2.15.1.
UCSF: Principal components analysis (PCA) was performed using an internally developed JAVA program which makes use of JAMA (java linear algebra package, http://math.nist.gov/javanumerics/jama/) and is available upon request.  The program was checked against other PCA implementations in Stata and R and achieved identical results.  Approximately 20,000 of the SNPs which passed QC were selected from across the genome and entered into the PCA program. SHAPEIT was used to phase haplotypes prior to imputation. Imputation was done using IMPUTE2 using 1KGP (March 2012 release) as the reference dataset. Unconditional logistic regression models were used to test the association between each SNP and myeloma susceptibility, assuming a log-additive model.  Each SNP association was adjusted for PC 1-10 and gender. All association analyses were conducted using PLINK.
Mayo Clinic: Population stratification was assessed using PLINK’s multi-dimensional scaling. The analysis was initially adjusted for dimensions 1 and 2; however, comparisons to an analysis without adjusting for ancestry were similar and thus the final analysis was only adjusted for age, gender, and study. Imputation was performed using BEAGLE (9), using the multiethnic 1KGP panel (May 2011 release) as the reference set. SNPs with an r2 < 0.3 and MAF <0.01 were excluded from the analysis. Unconditional logistic regression, adjusting for age, sex, and site, was used to assess the association of each SNP with MM risk assuming a log-additive model.  All analyses were conducted using PLINK.
University of Utah: EIGENSTRAT (10) was used for PCA, based on 12,898 AIMs to  generate principal components for the individuals in the analysis. Imputation to 1KGP was conducted, and all SNPs with MAF>1% retained. This was achieved by first pre-phasing using SHAPEIT v1.r532 then imputing using IMPUTE v2.2.2 using 1KGP (March 2012 release) as the reference set. Unconditional logistic regression adjusting for age, sex, and PC 1-10 was used to assess the association of each SNP with MM risk assuming a log-additive model.  All analyses were conducted using PLINK software and R version 2.15.1.
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