Study population details

Six of the study sites (Australia, Ontario, Philadelphia, Northern California, and New York) are members
of the Breast Cancer Family Registry (BCFR), whose recruiting methods are described elsewhere. ! Briefly,
two of the BCFR centers (Northern California and Canada) recruited index cases through population-based
registries, three (Utah, Philadelphia, and New York) recruited through clinic- and community-based outreach,
and one (Australia) recruited through a mix of population- and clinic-based outreach. Participants were also
included from four studies not included in the BCFR consortium. Three of these, the German Genetic
Epidemiologic Study of Breast Cancer;? and Long Island Breast Cancer Study Project;® and the Seattle
Study,* are population-based case-control studies whose recruiting methods are described elsewhere. The
Chicago participants were enrolled from the Chicago Multi-ethnic Breast Cancer Epidemiologic Cohort, a
hospital-based study of breast cancer at the University of Chicago. 3% The Chicago participants were identified
through a clinic-based recruitment. Their demographic, clinical, and pathological data were gathered from
medical chart review and cancer registry records, epidemiologic risk factors were collected via structured
questionnaire, and mortality outcomes were ascertained via medical records and linkages with the national
death index and cancer registry records. A schematic of the variants used in the primary analysis is shown

in Supplemental Figure 1.

Exome-wide genotyping

Two versions of the exome array were used: The [llumina HumanExome 12v1.0 chip was used on 2527 cases,
and the Illumina HumanExome 12v1.1 chip was used on 480 cases. The samples were processed using 49
plates in two batches, and the process was carried out according to the manufacturer’s protocol. To improve
the quantity and quality of available genomic DNA, the samples were whole genome amplified using the
Qiagen Repli-G mini kit,” and were processed using 49 plates in two batches, following the manufacturer’s
protocol. TeCan Evo was used for automation. Raw data was processed by Genome Studio on 2010.3
software, and the no-call threshold was set at 0.15, per Illumina’s recommendation for Infinium chips.
Clustering was done using the Illumina supplied cluster files. After keeping only variants that were on
both chips, 238,524 variants were interrogated. The quality control followed the protocol outline by Guo
et al.® Participants were excluded for low genotyping rate (rate < 95%; 219 excluded), high heterozygosity
(F statistic greater than three standard deviations from the mean, or heterozygosity greater than four
standard deviations from the mean; 31 excluded), and one of each pair of duplicated genotypes (eight

samples excluded: three replicates; five duplicates from the same center). Additionally, due to the family-



based case ascertainment of some of the studies, seven participants were excluded whose genotypes were
highly correlated (estimated relatedness from a GCTA-created genetic relatedness matrix greater than 0.4). °
Variants were excluded from the analysis if they had a low call rate (rate < 95%; 4335 excluded), or if they
were common variants (defined below) with Hardey-Weinberg equilibrium p-values of less than 2.5-1077 in
controls (p = 0.05 Bonferroni corrected for 200,000 tests; 39 excluded). The final variant-level exclusions
were the result of evidence that on some plates variants were unreliably assigned (a plate-by-plate single
marker regression analysis found that in some cases genotype could predict plate). For these variant-plate
combinations, variants were excluded for all participants on that plate if this GWAS p-value was smaller

than 2.5-1077. As a result of this quality control step, 100 variant-plate combinations were set to missing.

Principal component estimation

EIGENSTRAT '° constructed two sets of principal components from the exome variants. One set was con-
structed using common variants assayed by the array (MAF > 0.0130) (PC.), and one was constructed
using rare variants (PC,). To determine which of these principal components had a high chance of con-
founding the relationship, a series of non-genetic Cox regressions was run that included each additional PC
in a step-wise fashion in order of their univariate significance. Likelihood ratio tests determined that the
first three PC, and the second PC, were associated with the hazard of mortality, and including additional
principal components did not improve the model fit. These four principal components were included in all
subsequent mortality analyses. Similar analyses were done to determine the optimal number of PC. and
PC, to include in each of the five tumor characteristic logistic analyses (ER status analysis included PC. 1,
PC. ., PC. 3, and PC, 2; PR status analysis included PC. 1, PC; 2, PC. ¢, and PC, 2; HER2 status included
PC..1, PC.o, PC.3, PC.4, PC.5, PC,2 and PC, 4; high tumor grade analysis included PC. ;; and high

tumor stage analysis included PC. 1, PCq. 4, and PC, 3).

Genome-wide genotpying

Details of the BCFR genotyping are found elsewhere. !! Briefly, the DNA was genotyped using the Illumina
610-Quad and Cytol2 v2 BeadChips, and standard laboratory quality control procedures were applied.
After quality control, 555,254 variants and 3333 participants were brought forward to imputation, which
was implemented by the Michigan imputation server,'? employing Shapelt!? to pre-phase the variants and
7

minimac3 to impute 4. In order to best impute rare variants, 1°1% the entire 1000 Genomes phase 3 release !

was used for a reference panel. Imputed variants with an imputation r?greater than 0.8 were kept.



TCGA genome-wide genotyping, quality control, and imputation

The germline SNV data were measured using the Affymetrix Genome-Wide Human SNP 6.0 array, and
the intensities were converted to genotype calls using the Broad Birdsuite. '® To be comparable with the
primary analysis, the analysis was restricted to female cases of European ancestry with mortality information
available, excluding any participants or samples annotated “DNU” (Do Not Use) (900,380 variants from
768 participants). These samples were then subjected to the same quality control steps outlined above,
resulting in the following exclusions: two participants were excluded for high levels of missingness; thirty
nine were excluded for high heterozygosity; sixteen for outlying principal components, and none were highly
related or duplicates. 42,150 variants were excluded due to their low call rate, and 60 were excluded for
failing Hardey-Weinberg equilibrium. After these quality control procedures, 711 cases and 858,170 variants

were brought forward for imputation. Imputation was implemented by the Michigan imputation server, 2

t13

employing Shapelt'? and minimac3' to impute variants that were not measured. In order to best impute

rare variants, '%!¢ the entire 1000 Genomes phase 3 release !’

was used for a reference panel. Variants with
an imputation r2 greater than 0.3 were kept (15,121,555 variants). A schematic of the variants used in the

replication analysis is in Supplemental Figure 2
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~Figure 1: Schematic of Variants Used in Primary Analysis
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Table 1: Genome-wide Studies of the Association between Germline Genetic Variation and Breast Cancer Mortality

Study Title Year  Population Outcome N Median Variants Replication Findings
Description Follow Events Description
Up Time
A Genome-Wide 2010 Postmenopausal Breast 1145 6 years 93 528,252 Top 10 genotyped in Nothing genome-wide
Association Study of women with cancer 4335 women with significant
Prognosis in Breast invasive breast specific invasive breast cancer
Cancer 2° cancer survival with 38,148 years at
risk
A Genome-wide 2011 Japanese 240 7 years 30 470,796 Two independent sets 15 SN'Vs in the primary
Association Study patients with Recurrence- of 105 and 117 cases analysis; rs10509373
Identifies Locus at 10q22 hormone free (chr10:76397814)
Associated with Clinical receptor- survival replicated (combined
Outcomes of Adjuvant positive, p=1.26- 10*10)
Tamoxifen Therapy for invasive breast
Breast Cancer Patients in cancer receiving
Japanese 27 adjuvant
tamoxifen
therapy
Novel Genetic Markers of 2012 Shanghai- Total 1950 6 years 299 613,031 Top 49 associations rs3784099
Breast Cancer Survival resident Chinese mortality replicated in 4160 (chr14:68283210;
Identified by a women Shanghai women with p=1.44- 10~ % in
Genome-Wide breast cancer; Top discovery only)
Association Study 23 association examined
in Nurses Health
Study
Identification of Inherited 2013 UK women aged Breast 536 4 years 236 487,496 Top 35 associations Nothing genome-wide
Genetic Variations 40 or younger at cancer genotyped in 1,516 significant
Influencing Prognosis in diagnosis specific independent cases
Early-onset Breast survival from the same
Cancer 28 early-onset cohort
Genome Wide 2014 UK women aged Breast 1341 6 years 237 475,141, 1523 additional Nothing genome-wide
Meta-Analysis Study for 40 or younger at cancer imputed  participants of the significant
Identification of Common diagnosis, and specific to 7.5 POSH study
Variation Associated with Finish women of  survival million

Breast Cancer
Prognosis 2!

all ages

positions refer to the HG19 assembly

Studies that published both single-study results and contributed to a meta analysis will be represented twice
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Table 2: Genome-wide Studies of the Association between Germline Genetic Variation and Breast Cancer Mortality (Continued)

Study Title Year  Population Outcome N Median Variants Replication Findings
Description Follow Events Description
Up Time
Tdentification of Novel 2015 Meta-analysis of Breast 37,954 5 years 2900 200,000- N/A rs148760487
Genetic Markers of studies in cancer 700,000; (chr2:162922103;
Breast Cancer Survival ** populations of specific imputed p=15- 10—8) and 27
European survival to 9 others in high LD;
ancestry million rs2059614
(chr11:125389528;
p=1.3-10"Y in ER-
cases
Polymorphism at 2015 Meta analysis of Breast 1341 7 years 547 486,478 Two independent data Nothing genome-wide
19q13.41 Predicts Breast UK women aged cancer sets with 5011 significant
Cancer Survival 40 or younger at specific patients
Specifically after diagnosis, and survival
Endocrine Therapy 2% Finish women of
all ages
Prediction of Breast 2015  Incident breast 1732 4 years 214 2,210,580 Any SNVs identified Nothing genome-wide
Cancer Survival Using cancer cases in Recurrence- geno- with p < 107% and significant
Clinical and Genetic Seoul, South free typed MAF > .1, and any
Markers by Tumor Korea survival and common variants in
Subtypes ?® imputed high ('r2 > 0.4) LD

with them were

genotyped in 1494
additional women
from South Korea

positions refer to the HG19 assembly

Studies that published both single-study results and contributed to a meta analysis will be represented twice
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Table 3: Studies Included in Primary Analysis

Study Name

Study Location

Years Recruiting

Case Criteria

n with exome
and genome-
wide array

n with exome
only

Breast Cancer Family Registry

Breast Cancer Family Registry
Breast Cancer Family Registry

Breast Cancer Family Registry

Breast Cancer Family Registry

Breast Cancer Family Registry

Genetic Epidemiologic Study of Breast
Cancer by Age 50

Long Island Breast Cancer Study Project
Seattle

University of Chicago

Australia

New York, NY
Northern California
Ontario
Philadelphia, PA
Utah

Germany

New York
Seattle, WA

Chicago, II.

1992-2000

1996-2000
1996-2003
2001-2010
1996-2000
1996-2012
1992-1995

1996-1999
1990-1992

1998-2010

Living in the Melbourne and Sydney metro
areas, family recruited from the Victoria and
NSW cancer registries

Living in New York, New Jersey, or
Connecticut

SEER Cancer registry in the San Francisco
metro area

Ontario Cancer Registry

Living in Philadelphia

Living in Salt Lake City

38 clinics in the Rhein-Neckar-Odenwald and
Freiburg regions

Nassau and Suffolk counties

King, Pierce, and Snohomish counties; age less
than 45 at diagnosis

Treated at the University of Chicago Cancer
Center

452

163

482

377

144
285

24

380

Participants are those included in the analysis after QC
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Table 4: Most Significant Variants Identified by Single Marker Cox Regression with Hazard of All-Cause Mortality

Primary Analysis TCGA

Chr:Position® Gene Function ® Mi- Ma- MAF HR(se) p-value MAF HR(se) p-value

nor jor

Al- Al-

lele lele
6:35430686 FANCE nonsynonymous SNV G A 0.055 1.576 (0.156) 4.177E-06 0.056 1.169 (0.413) 6.593E-01
1:116310967 CASQ2 nonsynonymous SNV T C 0.287 1.265 (0.071) 3.061E-05 0.256 0.831 (0.166) 3.544E-01
20:1551564 SIRPB1 nonsynonymous SNV T (@] 0.018 1.903 (0.304) 5.508E-05 0.028 0.486 (0.285) 2.186E-01
8:19819724 LPL stopgain C G 0.100 1.367 (0.111) 1.190E-04 0.087 1.128 (0.306) 6.582E-01
17:66364691 ARSG nonsynonymous SNV (@] G 0.429 0.821 (0.043) 1.651E-04 0.435 1.165 (0.203) 3.799E-01
2:87044316 CD8B intronic A G 0.222 0.780 (0.052) 2.189E-04 0.212 1.033 (0.210) 8.741E-01
6:35423886 FANCE nonsynonymous SNV C T 0.014 1.915 (0.337) 2.216E-04 0.015 2.155 (1.296) 2.017E-01
10:108543337 SORCS1 intronic A G 0.413 0.821 (0.044) 2.535E-04 0.398 1.076 (0.178) 6.588E-01
3:52833219 ITIH3 intronic G A 0.347 0.812 (0.046) 2.613E-04 0.363 0.762 (0.]42) 1.449E-01
6:34730395 SNRPC synonymous SNV (@] T 0.014 1.915 (0.349) 3.569E-04 0.015 1.830 (1.098) 3.137E-01
2:179545859 TTN nonsynonymous SNV C T 0.289 1.218 (0.068) 4.411E-04 0.342 1.152 (0.189) 3.888E-01
2:179432185 TTN nonsynonymous SNV A G 0.288 1.215 (0.068) 5.382E-04 0.342 1.165 (0.191) 3.498E-01
13:52343391 DHRS12 nonsynonymous SNV (@] T 0.064 0.646 (0.082) 5.490E-04 0.080 1.255 (0.294) 3.324E-01
14:24458162 DHRS41.2 nonsynonymous SNV G C 0.332 1.203 (0.065) 5.882E-04 0.384 0.659 (0.132) 3.687E-02
3:52874288 TMEM110 UTR3 T (@] 0.243 0.801 (0.052) 6.107E-04 0.264 0.866 (0.167) 4.550E-01
1:205318321 KLHDCS8A intronic C T 0.387 0.831 (0.045) 6.879E-04 0.410 0.884 (0.142) 4.431E-01
7:123599845 SPAM1 nonsynonymous SNV A T 0.021 1.685 (0.261) 7.551E-04 0.016 1.996 (1.204) 2.521E-01
18:31645379 NOL4 intronic G A 0.421 0.834 (0.045) 7.745E-04 0.420 1.198 (0.203) 2.865E-01
5:131995964 1L13 synonymous SNV G A 0.196 1.236 (0.078) 7.746E-04 0.205 1.160 (0.270) 5.230E-01
11:124294703 ORS8B4 nonsynonymous SNV T (@] 0.303 1.200 (0.065) 8.169E-04 0.307 1.127 (0.213) 5.260E-01

a: positions refer to the HG19 assembly
b: annotation from ANNOVAR

HR(se) = Hazard Ratio(Standard Error)



qr

Table 5: Most Significant Variants Identified by Single Marker Cox Regression with Hazard of All-Cause Mortality in Cases with ER+ Tumors

Primary Analysis TCGA

Chr:Position® Gene Function ® Mi- Ma- MAF HR(se) p-value MAF HR(se) p-value

nor jor

Al- Al-

lele lele
6:26017542 HIST1H1A nonsynonymous SNV T (@] 0.102 1.877 (0.284) 3.119E-05 0.090 0.577 (0.249) 2.022E-01
21:45503121 TRAPPC10 nonsynonymous SNV G A 0.175 1.510 (0.162) 1.239E-04 0.162 1.165 (0.330) 5.889E-01
1:248059476 OR2W3 synonymous SNV (@] A 0.204 0.615 (0.080) 1.775E-04 0.175 1.080 (0.265) 7.550E-01
6:133119564 SLC18B1 nonsynonymous SNV C A 0.031 2.094 (0.421) 2.343E-04 0.033 1.719 (1.038) 3.701E-01
20:34218673 CPNE1 nonsynonymous SNV G (@] 0.109 1.552 (0.186) 2.440E-04 0.112 1.082 (0.320) 7.895E-01
7:45148667 TBRG4 nonsynonymous SNV G A 0.170 1.473 (0.157) 2.882E-04 0.186 0.774 (0.175) 2.569E-01
1:161751741 ATF6 nonsynonymous SNV A G 0.277 0.676 (0.074) 3.193E-04 0.282 1.029 (0.255) 9.097E-01
15:83254708 CPEB1 intronic A G 0.384 0.705 (0.069) 3.559E-04 0.361 1.117 (0.230) 5.902E-01
18:23866185 TAF4B nonsynonymous SNV G C 0.108 0.520 (0.095) 3.692E-04 0.095 0.602 (0.266) 2.506E-01
21:45506819 TRAPPC10 synonymous SNV T (@] 0.192 1.457 (0.155) 4.007E-04 0.173 1.261 (0.335) 3.815E-01
22:18611223 TUBAS intronic A G 0.188 1.458 (0.156) 4.238E-04 0.195 0.813 (0.247) 4.960E-01
3:9871030 ARPC4-TTLL3 synonymous SNV G T 0.289 1.387 (0.129) 4.596E-04 0.290 1.223 (0.265) 3.531E-01
19:54603419 OSCAR intronic C T 0.448 1.368 (0.124) 5.670E-04 0.422 1.021 (0.220) 9.234E-01
14:24805463 RIPK3 nonsynonymous SNV G T 0.063 1.685 (0.256) 6.057E-04 0.070 0.485 (0.255) 1.687E-01
1:161915501 ATF6 intronic G A 0.402 1.356 (0.121) 6.125E-04 0.401 1.206 (0.261) 3.870E-01
14:39736680 CTAGES synonymous SNV C T 0.063 1.751 (0.287) 6.184E-04 0.054 1.237 (0.439) 5.480E-01
20:34502107 PHF20 nonsynonymous SNV G A 0.105 1.519 (0.187) 6.761E-04 0.115 0.993 (0.294) 9.823E-01
17:66289041 ARSG intronic G T 0.418 1.354 (0.121) 6.775E-04 0.428 1.164 (0.265) 5.052E-01
6:31237124 HLA-C synonymous SNV C T 0.292 0.616 (0.088) 6.776E-04 0.311 1.143 (0.273) 5.769E-01
11:18586122 UEVLD intronic (@] T 0.332 0.714 (0.071) 6.853E-04 0.352 0.938 (0.199) 7.628E-01

a: positions refer to the HG19 assembly
b: annotation from ANNOVAR

HR(se) = Hazard Ratio(Standard Error)
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Table 6: Association with Mortality of Variants Previously Identified with Breast Cancer Phenotypes

chr:position® first author journal year reported trait reported p-value in p-value in
p-value primary primary

analysis analysis of

ER+ cases

chr1:114448389 Michailidou K Nat Genet 2013 breast cancer 2.00E-08 5.09E-01 1.97E-01
chr1:121280613 Thomas G Nat Genet 2009 breast cancer 7.00E-10 9.72E-02 3.42E-01
chr1:121280613 Michailidou K Nat Genet 2013 breast cancer 2.00E-26 9.72E-02 3.42E-01
chr3:27416013 Fletcher O J Natl Cancer Inst 2011 breast cancer 2.00E-08 1.34E-01 1.69E-01
chr3:27416013 Michailidou K Nat Genet 2013 breast cancer 2.00E-30 1.34E-01 1.69E-01
chr6:127600630 Gold B Proc Natl Acad Sci U S A 2008 breast cancer 3.00E-08 1.30E-01 9.86E-01
chr6:151914113 Michailidou K Nat Genet 2013 breast cancer 2.00E-21 2.91E-01 8.34E-01
chr8:128355618 Michailidou K Nat Genet 2013 breast cancer 1.00E-27 5.02E-01 9.12E-01
chr8:128355618 Easton DF Nature 2007 breast cancer 5.00E-12 5.02E-01 9.12E-01
chr8:128387852 Fletcher O J Natl Cancer Inst 2011 breast cancer 3.00E-11 9.35E-02 2.04E-01
chr9:22062134 Turnbull C Nat Genet 2010 breast cancer 3.00E-08 5.60E-01 2.61E-01
chr10:64278682 Lindstrom S Nat Genet 2011 mammographic density 1.00E-09 4.92E-01 4.17E-01
chr10:64278682 Michailidou K Nat Genet 2013 breast cancer 1.00E-36 4.92E-01 4.17E-01
chr10:64278682 Turnbull C Nat Genet 2010 breast cancer 5.00E-15 4.92E-01 4.17E-01
chr10:64278682 Lindstrom S Nat Commun 2014 mammographic density 1.00E-16 4.92E-01 4.17E-01
chr10:80841148 Michailidou K Nat Genet 2013 breast cancer 7.00E-22 2.83E-01 8.93E-01
chr10:80841148 Turnbull C Nat Genet 2010 breast cancer 4.00E-09 2.83E-01 8.93E-01
chr10:123337335 Michailidou K Nat Genet 2013 breast cancer 2.00E-170 1.63E-01 5.41E-01
chr10:123337335 Thomas G Nat Genet 2009 breast cancer 2.00E-10 1.63E-01 5.41E-01
chr10:123337335 Turnbull C Nat Genet 2010 breast cancer 4.00E-31 1.63E-01 5.41E-01
chr10:123346116 Gaudet MM PLoS Genet 2010 breast cancer 1.00E-08 1.64E-01 2.84E-01
chr10:123346190 LilJ Breast Cancer Res Treat 2010 breast cancer 2.00E-13 1.75E-01 2.71E-01
chr10:123346190 Fletcher O J Natl Cancer Inst 2011 breast cancer 1.00E-30 1.75E-01 2.71E-01
chr10:123346190 Hunter DJ Nat Genet 2007 breast cancer 1.00E-10 1.75E-01 2.71E-01
chr10:123352317 Easton DF Nature 2007 breast cancer 2.00E-76 2.25E-01 3.77E-01
chr11:1909006 Lindstrom S Nat Commun 2014 mammographic density 1.00E-10 2.62E-01 4.84E-01
chr11:1909006 Easton DF Nature 2007 breast cancer 3.00E-09 2.62E-01 4.84E-01
chr11:1909006 Michailidou K Nat Genet 2013 breast cancer 2.00E-11 2.62E-01 4.84E-01
chr14:69034682 Michailidou K Nat Genet 2013 breast cancer 3.00E-19 9.03E-01 1.66E-01
chr16:52586341 Low SK PLoS One 2013 breast cancer 3.00E-11 9.85E-01 8.44E-01
chr16:52586341 Thomas G Nat Genet 2009 breast cancer 1.00E-09 9.85E-01 8.44E-01
chr16:52586341 Michailidou K Nat Genet 2013 breast cancer 2.00E-114 9.85E-01 8.44E-01
chr16:52586341 Turnbull C Nat Genet 2010 breast cancer 3.00E-15 9.85E-01 8.44E-01
chr16:52586341 Stacey SN Nat Genet 2007 breast cancer 6.00E-19 9.85E-01 8.44E-01
chr16:52586341 Garcia-Closas M Nat Genet 2013 breast cancer 6.00E-13 9.85E-01 8.44E-01
chr16:52586341 Orr N Nat Genet 2012 breast cancer 4.00E-15 9.85E-01 8.44E-01
chr16:52586341 Easton DF Nature 2007 breast cancer 1.00E-36 9.85E-01 8.44E-01
chr16:52599188 Fejerman L Nat Commun 2014 breast cancer 3.00E-09 9.04E-01 9.62E-01
chr16:52599188 Long J PLoS Genet 2010 breast cancer 1.00E-28 9.04E-01 9.62E-01
chr16:52635164 Fletcher O J Natl Cancer Inst 2011 breast cancer 4.00E-10 2.96E-01 7.03E-02
chr16:53813367 Michailidou K Nat Genet 2013 breast cancer 6.00E-14 1.47E-01 8.37E-02
chr19:17389704 Antoniou AC Nat Genet 2010 breast cancer 2.00E-09 7.78E-01 2.57E-01
chr19:17389704 Garcia-Closas M Nat Genet 2013 breast cancer 9.00E-13 7.78E-01 2.57E-01
chr19:17389704 Couch FJ PLoS Genet 2013 breast cancer 4.00E-13 7.78E-01 2.57E-01
chr19:17392894 Siddiq A Hum Mol Genet 2012 breast cancer 4.00E-08 5.18E-01 1.04E-01
chr19:17394124 Purrington KS Carcinogenesis 2013 breast cancer 2.00E-08 5.26E-01 1.09E-01

a: positions refer to the HG19 assembly



Table 7: Most Significant Genes Identified by SKAT-O Cox Regression with Hazard of All-Cause Mortality

Exome Chip TCGA
Gene Minor Allele Variants in p-value Minor Allele Variants in p-value
Count Gene Count Gene
ANP32D 218 2 1.21e-04 5181 16 5.93e-01
ARSG 4731 15 1.86e-04 225451 810 5.97e-01
CHAF1A 884 14 1.19e-03 66951 97 4.37e-01
CLCF1 7 3 4.72e-04 147 3 1.85e-01
DHRS12 525 4 2.16e-04 26783 153 4.38e-01
FANCE 215 6 1.05e-05 16131 97 5.01e-01
FPRI1 2654 10 1.33e-03 18939 56 9.59e-02
HOXD12 72 4 4.30e-04 3207 9 1.02e-01
HOXD13 714 3 1.34e-03 3600 17 6.82e-01
KIAA1683 10879 33 9.63e-04 71392 149 1.52e-01
KLHDCS8A 1143 2 6.62e-04 79783 157 8.27e-01
LPL 387 7 2.16e-04 49468 181 9.15e-01
NEK4 1307 9 1.19e-03 87145 224 8.04e-01
PNPLA3 2542 10 1.08e-03 58831 153 3.74e-02
SNRPC 45 2 1.17e-03 37183 103 3.71e-01
TM9ISF3 2 1 4.36e-04 74752 358 6.46e-01
TMEM110 757 3 4.53e-04 78067 249 5.50e-01
UBE2Q2 5 2 1.51e-04 38709 180 3.98e-01
VSX1 590 5 6.85e-04 19808 57 4.36e-01
WDR12 364 4 5.35e-04 27693 127 8.09e-01

Table 8: Most Significant Genes Identified by SKAT-O Cox Regression with Hazard of All-Cause

in ER+ Participants

Mortality

Exome Chip TCGA
Gene Minor Allele Variants in p-value Minor Allele Variants in p-value
Count Gene Count Gene
ANKRD34C 8 2 8.82e-04 5206 45 5.77e-01
ARPC4-TTLL3 313 9 6.12e-04 23500 181 2.26e-01
ATF6 492 6 4.61e-04 73059 829 2.70e-01
BTN2A2 149 12 7.23e-04 7245 99 9.90e-01
CCDCe67 556 9 1.11e-03 85332 491 3.98e-01
CPNE1 507 10 9.12e-04 10498 110 9.47e-01
E2F5 0 1 1.27e-03 10883 101 7.19e-01
FGFR10P2 1 1 8.21e-04 10593 117 6.16e-02
GBA 11 3 6.53e-04 3951 29 4.20e-01
ISLR2 20 4 1.19e-03 71 10 7.35e-02
MAPKSIP1 15 4 6.53e-04 3718 73 1.54e-02
MARK?2 3 2 1.24e-03 25839 180 5.03e-01
MED20 1 1 8.23e-04 3079 50 7.95e-01
SDC2 266 2 1.12e-03 71831 601 2.15e-01
SLC18B1 105 6 7.09e-04 8425 175 2.99e-01
STXBP4 284 2 9.49e-04 131435 842 2.87e-01
TAF4B 409 6 1.14e-04 72213 721 5.11e-01
TRPC1 1 1 8.20e-04 28994 264 4.50e-01
UEVLD 402 5 8.20e-04 25835 239 2.54e-01
YPEL3 9 2 1.25e-03 1049 9 8.73e-01

Table 9: Association with Mortality of Genes Previously Associated with Breast Cancer Mortality

first author journal year chromo- gene p-value in p-value in
some primary primary

analysis analysis of

ER+ cases

Rafiq S Cancer Res 2013 1 PBX1 6.45E-01 5.01E-01
Rafiq S Cancer Res 2013 1 SYT6 6.35E-01 9.56 E-01
Guo Q J Natl Cancer Inst 2015 11 PKNOX2 9.00E-01 4.09E-01
Shu XO Cancer Res 2012 14 RAD51B 1.31E-01 7.97TE-01
Khan S Clin Cancer Res 2015 19 ZNF613 5.14E-01 7.42E-01
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Table 10: Association with Mortality of Genes Previously Associated with Breast Cancer Phenotypes

first author journal year chromo- gene p-value in p-value in
some primary primary
analysis analysis of
ER+ cases
Michailidou K Nat Genet 2013 1 DCLRE1B 5.15E-01 1.98E-01
Michailidou K Nat Genet 2013 1 EMBP1 9.58E-02 3.41E-01
Thomas G Nat Genet 2009 1 EMBP1 9.58E-02 3.41E-01
Barnett GC Radiother Oncol 2014 1 KCND3 7.60E-01 4.54E-01
Garcia-Closas M Nat Genet 2013 1 LGR6 8.10E-01 4.44E-01
Garcia-Closas M Nat Genet 2013 1 MDM4 4.10E-01 4.28E-01
Michailidou K Nat Genet 2013 1 PEX14 9.89E-01 8.36E-02
Garcia-Closas M Nat Genet 2013 1 PEX14 9.89E-01 8.36E-02
Cai Q Nat Genet 2014 1 ZC3H11A 4.36E-01 5.42E-01
Michailidou K Nat Genet 2013 2 DIRC3 5.64E-01 6.29E-01
Michailidou K Nat Genet 2013 2 DLX2 6.87E-01
Kim HC Breast Cancer Res 2012 2 ERBB4 6.80E-01 6.66E-01
Michailidou K Nat Genet 2013 3 ITPR1 8.65E-02 1.64E-02
Ahsan H Cancer Epidemiol 2014 3 NEK10 4.01E-01 4.09E-01
Biomarkers Prev
Fletcher O J Natl Cancer Inst 2011 3 SLC4A7 2.61E-01 3.11E-01
Michailidou K Nat Genet 2013 3 SLC4AT 2.61E-01 3.11E-01
Michailidou K Nat Genet 2013 3 TGFBR2 1.14E-01 1.34E-02
Michailidou K Nat Genet 2013 4 ADAM?29 3.64E-01 3.66E-01
Michailidou K Nat Genet 2013 4 TET2 1.79E-01 2.00E-01
Michailidou K Nat Genet 2013 5 EBF1 7.40E-01 7.23E-01
Ahsan H Cancer Epidemiol 2014 5 MAP3K1 6.88E-01 1.45E-01
Biomarkers Prev
Michailidou K Nat Genet 2013 5 PDE4D 4.52E-01 9.09E-01
Lindstrom S Nat Commun 2014 5 PRDM6 2.37TE-01 6.41E-01
Haiman CA Nat Genet 2011 5 TERT 9.20E-01 3.86E-01
Garcia-Closas M Nat Genet 2013 5 TERT 9.20E-01 3.86E-01
Michailidou K Nat Genet 2013 5 TERT 9.20E-01 3.86E-01
Michailidou K Nat Genet 2013 6 CCDC170 6.65E-01 6.81E-01
Gold B Proc Natl Acad Sci U S A 2008 6 RNF146 1.29E-01 9.77E-01
Long J PLoS Genet 2012 6 TAB2 4.39E-01 3.85E-01
Fletcher O J Natl Cancer Inst 2011 8 CASCS8 5.03E-01 6.51E-01
Easton DF Nature 2007 8 CASCs3 5.03E-01 6.51E-01
Ahsan H Cancer Epidemiol 2014 8 CASCS8 5.03E-01 6.51E-01
Biomarkers Prev
Michailidou K Nat Genet 2013 8 CASC8 5.03E-01 6.51E-01
Liu M Mol Endocrinol 2013 8 LOC101927066 9.65E-02 2.04E-02
Turnbull C Nat Genet 2010 9 CDKN2B-AS1 1.88E-01 9.36E-01
Kiyotani K Hum Mol Genet 2011 10 C100rf11 8.15E-01 2.67E-01
Ahsan H Cancer Epidemiol 2014 10 FGFR2 2.09E-01 3.44E-01
Biomarkers Prev
Low SK PLoS One 2013 10 FGFR2 2.09E-01 3.44E-01
Fletcher O J Natl Cancer Inst 2011 10 FGFR2 2.09E-01 3.44E-01
FEaston DF Nature 2007 10 FGFR2 2.09E-01 3.44E-01
Turnbull C Nat Genet 2010 10 FGFR2 2.09E-01 3.44E-01
Michailidou K Nat Genet 2013 10 FGFR2 2.09E-01 3.44E-01
Thomas G Nat Genet 2009 10 FGFR2 2.09E-01 3.44E-01
Gaudet MM PLoS Genet 2010 10 FGFR2 2.09E-01 3.44E-01
LiJ Breast Cancer Res Treat 2010 10 FGFR2 2.09E-01 3.44E-01
Hunter DJ Nat Genet 2007 10 FGFR2 2.09E-01 3.44E-01
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Table 11: Association with Mortality of Genes Previously Associated with Breast Cancer Phenotypes (Continued)

first author journal year chromo- gene p-value in p-value in
some primary primary
analysis analysis of
ER+ cases
LiJ Breast Cancer Res Treat 2010 10 FGFR2 2.09E-01 3.44E-01
Hunter DJ Nat Genet 2007 10 FGFR2 2.09E-01 3.44E-01
Michailidou K Nat Genet 2013 10 MLLT10 7.15E-01 5.22E-01
Michailidou K Nat Genet 2013 10 TCFTL2 6.15E-01 8.82E-01
Michailidou K Nat Genet 2013 10 ZMIZ1 3.53E-01 2.17E-01
Turnbull C Nat Genet 2010 10 ZMIZ1 3.53E-01 2.17E-01
Michailidou K Nat Genet 2013 10 ZNF365 8.88E-01 6.15E-01
Eriksson N BMC Med Genet 2012 10 ZNF365 8.88E-01 6.15E-01
Cai Q Hum Mol Genet 2011 10 ZNF365 8.88E-01 6.15E-01
Lindstrom S Nat Commun 2014 10 ZNF365 8.88E-01 6.15E-01
Turnbull C Nat Genet 2010 10 ZNF365 8.88E-01 6.15E-01
Lindstrom S Nat Genet 2011 10 ZNF365 8.88E-01 6.15E-01
Haston DF Nature 2007 11 LSP1 3.12E-01 5.98E-01
Lindstrom S Nat Commun 2014 11 LSP1 3.12E-01 5.98E-01
Michailidou K Nat Genet 2013 11 LSP1 3.12E-01 5.98E-01
Guo Q J Natl Cancer Inst 2015 11 PKNOX2 9.00E-01 4.09E-01
Michailidou K Nat Genet 2013 14 CCDC88C 2.16E-01 9.51E-01
Michailidou K Nat Genet 2013 14 PAX9 5.83E-01 4.97E-01
Michailidou K Nat Genet 2013 14 RAD51B 1.31E-01 7.97E-01
Orr N Nat Genet 2012 14 RAD51B 1.31E-01 7.97E-01
Cai Q Nat Genet 2014 15 PRC1-AS1 8.10E-01 8.69E-01
Michailidou K Nat Genet 2013 16 CASC16 7.88E-01 5.78E-01
Turnbull C Nat Genet 2010 16 CASC16 7.88E-01 5.78E-01
Thomas G Nat Genet 2009 16 CASC16 7.88E-01 5.78E-01
Fejerman L Nat Commun 2014 16 CASC16 7.88E-01 5.78E-01
Stacey SN Nat Genet 2007 16 CASC16 7.88E-01 5.78E-01
Low SK PLoS One 2013 16 CASC16 7.88E-01 5.78E-01
Garcia-Closas M Nat Genet 2013 16 CASC16 7.88E-01 5.78E-01
Long J PLoS Genet 2010 16 CASC16 7.88E-01 5.78E-01
Easton DF Nature 2007 16 CASC16 7.88E-01 5.78E-01
Orr N Nat Genet 2012 16 CASC16 7.88E-01 5.78E-01
Fletcher O J Natl Cancer Inst 2011 16 CASC16 7.88E-01 5.78E-01
Michailidou K Nat Genet 2013 16 CDYL2 9.40E-01 5.34E-02
Garcia-Closas M Nat Genet 2013 16 FTO 6.31E-02 4.26E-02
Michailidou K Nat Genet 2013 16 FTO 6.31E-02 4.26E-02
Ahsan H Cancer Epidemiol 2014 16 TOX3 8.30E-01 3.39E-01
Biomarkers Prev
Michailidou K Nat Genet 2013 17 STXBP4 8.08E-01 9.49E-04
Michailidou K Nat Genet 2013 18 CHST9 5.25E-01 6.86E-01
Purrington KS Carcinogenesis 2013 19 ANKLE1 8.06E-01 1.43E-01
Siddiq A Hum Mol Genet 2012 19 ANKLE1 8.06E-01 1.43E-01
Antoniou AC Nat Genet 2010 19 BABAMI1 7.62E-01 2.55E-01
Garcia-Closas M Nat Genet 2013 19 BABAMI1 7.62E-01 2.55E-01
Couch FJ PLoS Genet 2013 19 BABAMI1 7.62E-01 2.55E-01
Michailidou K Nat Genet 2013 19 ELL 3.94E-02 8.10E-02
Siddiq A Hum Mol Genet 2012 20 RALY 2.71E-01 5.48E-01
Michailidou K Nat Genet 2013 22 EMIDI1 4.55E-01 2.23E-01
Michailidou K Nat Genet 2013 22 MKL1 1.31E-01 3.16E-01
Lindstrom S Nat Commun 2014 22 SGSM3 6.17E-01 2.63E-01
Lindstrom S Nat Commun 2014 22 TMEM184B 6.21E-01 8.11E-01




Table 12: Most Significant Genes Identified by Logistic Regression with ER+ Tumor

Exome Chip TCGA
Gene Minor Allele Variants in p-value Minor Allele Variants in p-value
Count Gene Count Gene
ARHGAP29 23 9 9.47e-04 21631 216 2.25e-01
ARL10 14 2 2.94e-04 5050 33 1.66e-01
C12o0rf60 1666 5 4.53e-04 12083 80 2.37e-01
C9orfa7 1661 7 7.96e-04 4675 33 5.66e-01
IL1IRAP 976 5 9.24e-04 95561 761 1.42e-01
KATNA1 10 4 5.88e-04 42989 200 5.19e-01
KCNJI8 9 2 1.00e-03 397 14 5.37e-01
KLF10 13 4 7.49e-04 3667 38 1.00e4-00
LRRK1 2511 23 1.08e-03 141047 954 8.03e-01
LY6G5B 1936 5 6.06e-04 1607 25 2.97e-01
MEIS3 17 4 1.40e-05 4214 36 7.19e-03
P3H3 2884 15 2.37e-04 12076 61 1.07e-01
POU5F1 5215 6 1.05e-03 17916 95 6.13e-01
PRDM5 2531 5 2.56e-04 205478 1257 8.89e-01
QRSL1 507 6 3.74e-04 37784 242 5.62e-02
SLC25A39 1676 2 3.99e-04 4748 30 1.00e+4-00
SLC38A4 210 3 8.98e-04 39639 356 5.01le-01
TMEM209 33 6 8.42e-04 24913 171 2.75e-01
TSPYL1 583 4 9.25e-06 4728 33 5.29e-01
Table 13: Most Significant Genes Identified by Logistic Regression with PR+ Tumor
Exome Chip TCGA
Gene Minor Allele Variants in p-value Minor Allele Variants in p-value
Count Gene Count Gene
ATM1 2169 16 3.34e-05 67054 411 1.00e+4-00
BCLIL 68 8 2.44e-04 2868 41 6.70e-01
Cl2orfa2 1835 5 6.50e-04 111518 989 8.73e-01
CD68 913 5 8.33e-06 2203 15 8.79e-01
IL1IRAP 964 5 9.08e-04 95092 761 7.60e-01
LIF 43 2 9.03e-04 4224 30 3.82e-01
MON1B 72 4 5.30e-04 15354 80 4.41e-01
MPDU1 572 4 1.65e-05 1635 14 1.00e+-00
MYH6 1643 13 7.55e-04 13928 135 4.45e-01
NPM1 1554 1 9.19e-04 22640 86 4.36e-01
PCDHA4 1750 6 7.66e-04 4486 22 3.49e-02
PDIA4 118 13 4.99e-04 14658 139 6.83e-01
QRSL1 500 6 7.17e-06 37658 242 3.68e-01
RNF214 1259 2 5.71e-04 38468 274 3.76e-01
SHBG 403 4 4.25e-04 9594 68 8.89e-01
SLC4A7 2604 9 8.35e-04 81498 538 3.72e-01
TDRD5 2514 8 9.34e-04 88788 487 1.65e-01
TGFBI 46 16 2.13e-04 32096 183 6.85e-01
UBN1 141 11 7.77e-04 32105 185 1.68e-02
UTP23 540 2 2.20e-04 3557 43 2.69e-01
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Table 14: Most Significant Genes Identified by Logistic Regression with HER2+4+ Tumor

Exome Chip TCGA
Gene Minor Allele Variants in p-value Minor Allele Variants in p-value
Count Gene Count Gene

ANGPT2 14 3 1.50e-03 80784 593 9.01e-01
CERS4 720 6 1.89e-04 32624 202 1.22e-01
CPM 23 2 3.06e-04 54047 636 6.27e-01
CROCC 199 13 1.01e-03 15275 152 1.42e-01
CTSL 8 2 7.12e-04 2255 31 8.91e-01
DACT?2 515 6 5.63e-04 22474 203 4.29e-01
FAMI171B 10 3 1.47e-03 23841 190 3.39e-01
GALNT16 1100 4 9.30e-04 64711 501 4.73e-01
GPT 661 9 1.50e-03 2003 8 6.99e-01
HEATRS6 98 8 6.17e-04 2894 69 5.23e-01
MCM7T 385 8 4.03e-04 3023 28 6.73e-01
METAP1D 556 6 1.27e-03 41095 442 1.25e-01
PCYOX1 245 2 1.01e-03 6244 88 4.32e-01
PIAS3 29 5 4.16e-04 34 1 9.17e-01
PIGP 226 3 4.14e-04 6035 49 8.13e-01
RECQIL4 594 13 1.74e-04 4361 16 5.90e-01
RWDD4 291 1 7.73e-04 23355 141 2.62e-01
TFAP2B 495 4 9.89e-04 11301 131 7.63e-01
VWC2 57 5 5.61e-04 57463 576 1.00e+-00
ZNF620 59 4 8.75e-04 3274 27 5.39e-01

Table 15: Most Significant Genes Identified by Logistic Regression with High Tumor Grade
Gene Minor Allele Variants in p-value

Count Gene

C8orf37-AS1 1057 2 5.47e-04
CNTNAP3 628 1 1.09e-04
COL27A1 7713 26 1.48e-04
CTDP1 604 5 1.21e-03
GUCY2C 26 5 5.01e-04
HOXC4 1596 3 2.52e-04
NPLOC4 1863 4 7.00e-04
NSUN2 686 5 2.36e-04
PNLIPRP3 306 8 5.98e-04
PNPLAT 329 14 1.05e-03
RBM27 15 3 7.47e-04
SCG2 84 4 2.06e-05
SH2D4A 837 7 2.21e-05
SSC4D 2202 6 7.28e-04
STRAG6 2276 10 1.65e-04
TAF1C 1623 15 6.48e-04
TCTE1 1314 11 9.92e-04
TMEM132A 886 9 1.17e-03
TMEMS88B 172 2 4.66e-04
ZBTB43 14 4 9.55e-04

Tumor grade was not available for the TCGA participants

21



Table 16: Most Significant Genes Identified by Logistic Regression with High Tumor Stage

Exome Chip TCGA
Gene Minor Allele Variants in p-value Minor Allele Variants in p-value
Count Gene Count Gene
C8orf37-AS1 1057 2 5.47e-04 525417 3137 5.96e-01
CNTNAP3 628 1 1.09e-04 42217 161 8.0le-01
COL27A1 7713 26 1.48e-04 165929 986 1.46e-01
CTDP1 604 5 1.21e-03 92110 465 1.00e+00
GUCY2C 26 5 5.01e-04 14059 333 5.68e-01
HOXC4 1596 3 2.52e-04 14994 116 2.28e-01
NPLOC4 1863 4 7.00e-04 96837 387 3.65e-01
NSUN2 686 5 2.36e-04 48493 236 2.07e-01
PNLIPRP3 306 8 5.98e-04 11371 200 6.80e-01
PNPLAT 329 14 1.05e-03 20244 89 1.00e+-00
RBM27 15 3 7.47e-04 33619 222 6.18e-01
SCG2 84 4 2.06e-05 346 23 4.21e-01
SH2D4A 837 7 2.21e-05 47631 522 4.89e-01
SSC4D 2202 6 7.28e-04 27812 136 3.39e-01
STRAG6 2276 10 1.65e-04 20707 136 2.85e-01
TAF1C 1623 15 6.48e-04 15310 98 4.25e-01
TCTE1 1314 11 9.92e-04 10972 116 3.86e-01
TMEM132A 886 9 1.17e-03 16624 65 1.31e-01
TMEMS88B 172 2 4.66e-04 1058 11 7.67e-01
7ZBTB43 14 4 9.55e-04 6467 111 6.02e-02
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Table 17: Association with Tumor Characteristics of Genes Previously Associated with Breast Cancer Phenotypes

first author journal year chro- gene p-value in p-value in p-value in p-value in p-value in

mo- ER PR HER2 high grade high stage

some analysis analysis analysis analysis analysis
Michailidou K Nat Genet 2013 1 DCLRE1B 5.97E-01 8.44E-01 1.01E-01 3.88E-01 4.97E-01
Michailidou K Nat Genet 2013 1 EMBP1 7.61E-01 9.15E-01 3.36E-01 6.49E-01 5.85E-01
Thomas G Nat Genet 2009 1 EMBP1 7.61E-01 9.15E-01 3.36E-01 6.49E-01 5.85E-01
Barnett GC Radiother Oncol 2014 1 KCND3 9.61E-02 6.94E-01 5.81E-01 2.31E-01 4.48E-01
Garcia-Closas M Nat Genet 2013 1 LGR6 1.00E+-00 6.72E-01 3.17E-02 1.35E-01 5.95E-01
Garcia-Closas M Nat Genet 2013 1 MDM4 9.24E-01 8.34E-01 9.06E-01 2.17E-01 3.10E-01
Michailidou K Nat Genet 2013 1 PEX14 1.00E+4-00 8.33E-01 4.70E-01 2.94E-01 6.39E-01
Garcia-Closas M Nat Genet 2013 1 PEX14 1.00E+400 8.33E-01 4.70E-01 2.94E-01 6.39E-01
Cai Q Nat Genet 2014 1 ZC3H11A 3.42E-01 6.15E-01 2.30E-01 3.78E-01 2.41E-01
Michailidou K Nat Genet 2013 2 DIRC3 1.88E-01 1.00E+4-00 5.14E-01 1.00E+00 1.00E+00
Michailidou K Nat Genet 2013 2 DLX2 7.36E-01 7.42E-01 1.00E+00 5.79E-01 8.61E-01
Kim HC Breast Cancer Res 2012 2 ERBB4 1.86E-02 1.98E-02 3.91E-01 1.00E+00 5.71E-01
Michailidou K Nat Genet 2013 3 ITPR1 7.43E-01 2.42E-01 3.15E-01 6.48E-01 8.65E-01
Ahsan H Cancer Epi Bio Prev 2014 3 NEK10 1.22E-02 6.19E-03 7.79E-01 7.59E-03 5.61E-01
Michailidou K Nat Genet 2013 3 SLC4AT7 4.84E-03 8.35E-04 5.56 E-01 1.23E-01 8.12E-01
Fletcher O J Natl Cancer Inst 2011 3 SLC4A7T 4.84E-03 8.35E-04 5.56E-01 1.23E-01 8.12E-01
Michailidou K Nat Genet 2013 3 TGFBR2 3.52E-01 3.45E-01 8.78E-01 7.13E-01 4.49E-01
Michailidou K Nat Genet 2013 4 ADAM29 7.51E-01 6.78E-01 1.00E-+00 1.00E-+00 3.66E-01
Michailidou K Nat Genet 2013 4 TET?2 1.09E-01 2.37E-01 9.37E-02 5.52E-01 6.11E-01
Michailidou K Nat Genet 2013 5 EBF1 5.47E-01 2.81E-01 1.00E+00 1.00E-+00 3.95E-01
Ahsan H Cancer Epi Bio Prev 2014 5 MAP3K1 6.60E-01 6.16E-01 7.21E-01 6.86E-01 1.65E-03
Michailidou K Nat Genet 2013 5 PDE4D 5.95E-02 2.93E-01 5.48E-01 5.55E-02 9.01E-01
Lindstrom S Nat Commun 2014 5 PRDM6 8.60E-01 8.28E-01 5.87E-01 7.00E-01 3.93E-01
Garcia-Closas M Nat Genet 2013 5 TERT 1.75E-02 4.97E-02 1.00E+00 7.74E-01 4.62E-01
Michailidou K Nat Genet 2013 5 TERT 1.75E-02 4.97E-02 1.00E+00 7.74E-01 4.62E-01
Haiman CA Nat Genet 2011 5 TERT 1.75E-02 4.97E-02 1.00E+00 7.74E-01 4.62E-01
Michailidou K Nat Genet 2013 6 CCDC170 1.59E-01 3.26E-02 2.08E-01 5.05E-01 2.74E-01
Gold B Proc Natl Acad Sci U S A 2008 6 RNF146 1.80E-01 1.11E-01 9.48E-01 5.22E-01 6.51E-01
Long J PLoS Genet 2012 6 TAB2 5.77E-01 7.20E-01 7.86E-01 6.08E-01 5.05E-02
Easton DF Nature 2007 8 CASCS8 1.05E-01 2.47E-01 1.00E+00 2.14E-01 6.42E-01
Michailidou K Nat Genet 2013 8 CASC8 1.05E-01 2.47E-01 1.00E+00 2.14E-01 6.42E-01
Ahsan H Cancer Epi Bio Prev 2014 8 CASC8 1.05E-01 2.47E-01 1.00E+00 2.14E-01 6.42E-01
Fletcher O J Natl Cancer Inst 2011 8 CASC8 1.05E-01 2.47E-01 1.00E+00 2.14E-01 6.42E-01
Liu M Mol Endocrinol 2013 8 2.17E-01 1.37E-01 6.10E-02 1.39E-01 8.07E-01

T.OC101927066

Turnbull C Nat Genet 2010 9 CDKN2B-AS1 6.02E-01 7.27E-02 1.00E+00 3.00E-01 3.75E-01
Kiyotani K Hum Mol Genet 2011 10 Cl0orfll 7.48E-01 4.40E-01 3.62E-01 3.25E-01 4.20E-02
Low SK PLoS One 2013 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Fletcher O J Natl Cancer Inst 2011 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Michailidou K Nat Genet 2013 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Hunter DJ Nat Genet 2007 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Thomas G Nat Genet 2009 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Easton DF Nature 2007 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
LiJ Breast Cancer Res Treat 2010 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Ahsan H Cancer Epi Bio Prev 2014 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Gaudet MM PLoS Genet 2010 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
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Table 18: Association with Tumor Characteristics of Genes Previously Associated with Breast Cancer Phenotypes (Continued)

first author journal year chro- gene p-value in p-value in p-value in p-value in p-value in

mo- ER PR HER2 high grade high stage

some analysis analysis analysis analysis analysis
Michailidou K Nat Genet 2013 1 DCLRE1B 5.97E-01 8.44E-01 1.01E-01 3.88E-01 4.97E-01
Michailidou K Nat Genet 2013 1 EMBP1 7.61E-01 9.15E-01 3.36E-01 6.49E-01 5.85E-01
Thomas G Nat Genet 2009 1 EMBP1 7.61E-01 9.15E-01 3.36E-01 6.49E-01 5.85E-01
Barnett GC Radiother Oncol 2014 1 KCND3 9.61E-02 6.94E-01 5.81E-01 2.31E-01 4.48E-01
Garcia-Closas M Nat Genet 2013 1 LGR6 1.00E4-00 6.72E-01 3.17E-02 1.35E-01 5.95E-01
Garcia-Closas M Nat Genet 2013 1 MDM4 9.24E-01 8.34E-01 9.06E-01 2.17E-01 3.10E-01
Michailidou K Nat Genet 2013 1 PEX14 1.00E+4-00 8.33E-01 4.70E-01 2.94E-01 6.39E-01
Garcia-Closas M Nat Genet 2013 1 PEX14 1.00E+-00 8.33E-01 4.70E-01 2.94E-01 6.39E-01
Cai Q Nat Genet 2014 1 ZC3H11A 3.42E-01 6.15E-01 2.30E-01 3.78E-01 2.41E-01
Michailidou K Nat Genet 2013 2 DIRC3 1.88E-01 1.00E4-00 5.14E-01 1.00E-+00 1.00E-+00
Michailidou K Nat Genet 2013 2 DLX2 7.36E-01 7.42E-01 1.00E+00 5.79E-01 8.61E-01
Kim HC Breast Cancer Res 2012 2 ERBB4 1.86E-02 1.98E-02 3.91E-01 1.00E+00 5.71E-01
Michailidou K Nat Genet 2013 3 ITPR1 7.43E-01 2.42E-01 3.15E-01 6.48E-01 8.65E-01
Ahsan H Cancer Epi Bio Prev 2014 3 NEK10 1.22E-02 6.19E-03 7.79E-01 7.59E-03 5.61E-01
Michailidou K Nat Genet 2013 3 SLC4AT 4.84E-03 8.35E-04 5.56E-01 1.23E-01 8.12E-01
Fletcher O J Natl Cancer Inst 2011 3 SLC4A7 4.84E-03 8.35E-04 5.56E-01 1.23E-01 8.12E-01
Michailidou K Nat Genet 2013 3 TGFBR2 3.52E-01 3.45E-01 8.78E-01 7.13E-01 4.49E-01
Michailidou K Nat Genet 2013 4 ADAM29 7.51E-01 6.78E-01 1.00E+-00 1.00E+00 3.66E-01
Michailidou K Nat Genet 2013 4 TET?2 1.09E-01 2.37E-01 9.37E-02 5.52E-01 6.11E-01
Michailidou K Nat Genet 2013 5 EBF1 5.47E-01 2.81E-01 1.00E+00 1.00E+00 3.95E-01
Ahsan H Cancer Epi Bio Prev 2014 5 MAP3K1 6.60E-01 6.16E-01 7.21E-01 6.86E-01 1.65E-03
Michailidou K Nat Genet 2013 5 PDE4D 5.95E-02 2.93E-01 5.48E-01 5.55E-02 9.01E-01
Lindstrom S Nat Commun 2014 5 PRDMS6 8.60E-01 8.28E-01 5.87E-01 7.00E-01 3.93E-01
Garcia-Closas M Nat Genet 2013 5 TERT 1.75E-02 4.97E-02 1.00E+00 7.74E-01 4.62E-01
Michailidou K Nat Genet 2013 5 TERT 1.75E-02 4.97E-02 1.00E+-00 7.74E-01 4.62E-01
Haiman CA Nat Genet 2011 5 TERT 1.75E-02 4.97E-02 1.00E-+00 7.74E-01 4.62E-01
Michailidou K Nat Genet 2013 6 CCDC170 1.59E-01 3.26E-02 2.08E-01 5.05E-01 2.74E-01
Gold B Proc Natl Acad Sci U S A 2008 6 RNF146 1.80E-01 1.11E-01 9.48E-01 5.22E-01 6.51E-01
Long J PL.oS Genet 2012 6 TAB2 5.77E-01 7.20E-01 7.86E-01 6.08E-01 5.05E-02
Easton DF Nature 2007 8 CASCS8 1.05E-01 2.47E-01 1.00E+00 2.14E-01 6.42E-01
Michailidou K Nat Genet 2013 8 CASC8 1.05E-01 2.47E-01 1.00E+00 2.14E-01 6.42E-01
Ahsan H Cancer Epi Bio Prev 2014 8 CASCS8 1.05E-01 2.47E-01 1.00E-+00 2.14E-01 6.42E-01
Fletcher O J Natl Cancer Inst 2011 8 CASC8 1.05E-01 2.47E-01 1.00E+00 2.14E-01 6.42E-01
Liu M Mol Endocrinol 2013 8 2.17E-01 1.37E-01 6.10E-02 1.39E-01 8.07E-01

LOC101927066

Turnbull C Nat Genet 2010 9 CDKN2B-AS1 6.02E-01 7.27E-02 1.00E+00 3.00E-01 3.75E-01
Kiyotani K Hum Mol Genet 2011 10 C10orfl11 7.48E-01 4.40E-01 3.62E-01 3.25E-01 4.20E-02
Low SK PLoS One 2013 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Fletcher O J Natl Cancer Inst 2011 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Michailidou K Nat Genet 2013 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Hunter DJ Nat Genet 2007 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Thomas G Nat Genet 2009 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Easton DF Nature 2007 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
LiJ Breast Cancer Res Treat 2010 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Ahsan H Cancer Epi Bio Prev 2014 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01
Gaudet MM PLoS Genet 2010 10 FGFR2 1.95E-01 1.51E-01 4.69E-01 5.03E-02 4.98E-01




