
Additional Results

[bookmark: _GoBack]Boxplots for the distributions of extraction numbers by approach for the SNPs in the pruned top-200 union for BPC3 are shown in Additional File 4. The top independent signals identified by decision trees tend to be uniquely identified by this approach. For this data set, a similar situation occurs for the top independent signals identified by LEAP. The top independent signals identified by logistic regression with recessive encoding also have a median extraction number of 1, but a higher 3rd quartile. MDR, entropy, and logistic regression with additive and dominant encodings have similar extraction number distributions, with a median of 3 methods identifying the top independent signals. Independent signals identified at the top by plink.model.best.perm and plink.model.dom tend to be identified by a median of 3 additional methods.

Additional File 5 displays a hierarchical heatmap of the pruned top-200 union for the BCP3 data set and Additional File 6 contains the details about this list. Also in this case we have an enrichment of established overall breast cancer signals, albeit less strong than in GENEVA. This may in part be due to the fact this data set only comprises ER-negative cases. Indeed, two (rs17530068 and rs9383938) of the three established overall breast cancer signals detected in this list are proxies to sentinels further refined to ER-negative signals in [1]. In this case the detected established overall breast cancer signals are all among the top 200 identified by logistic regression with additive encoding, but all of them are also detected by at least one of the other 8 methods. However other interesting SNPs are being identified only by few less typical approaches as illustrated in the following examples.  rs2276102 is a missense variant within TMEM135, a gene reported as expressed in breast cancer in the Human Protein Atlas (https://www.proteinatlas.org/; [2]) and reported as an additional potential driver of breast cancer [3]. This SNP appears in the top 200 for logistic regression with recessive encoding, entropy and plink.model.best.perm only. rs2347889 is in the top 200 only for LEAP; this SNP is an eQTL for C1GALT1 in breast mammary tissue (from GTEx), a gene whose up-regulation has been reported to promote breast cancer cell growth [4]. The SNP rs7048389, in the top 200 only for decision trees, is also reported in GTEx as an eQTL in breast mammary tissue for FANCG, a gene with direct interactions to BRCA2 [5]. rs4132466 appears in the top 200 only for PLINK logistic regression with dominant encoding and PLINK model dominant and is in high LD (r2=1) with rs62156667, which is within a region with enhancer marks in HMEC Mammary Epithelial Primary Cells and affects the binding motif for PU.1 (HaploReg), a transcription factor that has been shown to have associations with breast cancer survival ([6]). rs1572349 appears in the top 200 only with MDR is in high LD (r2>0.96) with rs6424686, which is within a region with enhancer marks in HMEC Mammary Epithelial Primary Cells and affects the binding motif of AhR (HaploReg), a target for breast cancer therapy [7].
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