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Supplementary Figure 1: The chromosome 2p23.2 and 1322 regions.

Manhattan Plot for the 2p23.2 (a) and 13922 (b) loci displaying the strength of genetic association (-logi, P)
versus chromosomal position (Mb), where each dot presents a genotyped or imputed SNP in the meta-analysis
(black circle), BRCAL breast cancer (blue triangle), or iCOGS/BCAC ER-negative breast cancer (brown). The
black horizontal line represents the threshold for significance (P=1x10) in the iCOGS study and the red
horizontal line represents the threshold for significance (P=5x107?) in the meta-analysis.
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Supplementary Figure 2: Conditional analysis for index SNPs in the CASP8 region.
The chromosomal position and strength of genetic association (-log;o P) is shown for each of five index SNPs
after conditioning for the other index SNPs.
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Supplementary Figure 3: Boxplot of eQTL for rs67073037 at 2p23 and TRMT61B.
Number of rs67073037 alleles (x-axis) in the iICOGS association study are plotted against TRMT61B
expression in the BC765 cohort.
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Supplementary Figure 4: cis eQTLs at 13g22.

The chromosomal position of SNPs at 13g22 (GrCh38) are plotted against cis eQTL associations (p-values) in BC765 (eQTL TCGA BC) and 93
normal breast tissues from TCGA, and against significance of associations with overall breast cancer risk in BCAC iCOGS analysis (GWAS), BCAC
iICOGS ER-negative breast cancer (GWAS ER-) and BCAC iCOGS ER-positive breast cancer (GWAS ER+).



Supplementary Figure 5

. eQTL TCGABC
« 7] GWAS
GWAS ER-
Couch Pval
,
Couch P BRCA1
.
.
wn
. 4
P - ame ¢
L
E .
b -
-
g’ - - - e -
é .
19‘ e 4 [l =
o -
g -
@
‘ ' "o sem
- .
. . . o - 0-' .*"
- (W A VPpe ol . 0 mcmpmes  Seme wess 00 nare pemam. g ¥ v
..'g‘ i -t fest ..,.3“—.'. I R TTIC si= =AGe .3 T E .
o ca®el * o . o’ K . 2 ° oo .
SEY iGN MARTR CCawion Al e, 20l L
-~ o3 e 8o ® Some ao . ® . x .
: IS 3 BT T o st Py a3 D e B PR S
Lol C8al &'e 5% o o etsowel v0q ¢ B e, ° o e e . .
’ S g . ok COSPRT  L T . ' ¢ " om
. . .o . - o
i i ~ LU g‘-., .. sees '.°-...' S, o o=t o . g’;: .- :;». v vas, s ) “'_’ ‘et
7 PR o, oo cuy oo ot e " et 0 s eV ap e N : 1
. » Dy e i . - s
» : Room quevileg tee e o8
® - - L -
. b .

201800000 202000000 202200000 202400000 202600000

pos

Supplementary Figure 5: cis eQTLs at 2q33.

The chromosomal position of SNPs at 2933 (GrCh38) are plotted against cis eQTL associations (p-values) in BC765 (eQTL TCGA BC) (red) and
against significance of associations with overall breast cancer risk in BCAC iCOGS analysis (GWAS), BCAC iCOGS ER-negative breast cancer
(GWAS ER-), BCAC iCOGS ER-positive breast cancer (GWAS ER+), ER-negative breast cancer in the meta-analysis (Couch Pval), ER-negative

breast cancer from BCAC in the meta-analysis (Couch P BCAC), and ER-negative breast cancer from BRCAL in the meta-analysis (Couch P
BRCAL).
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Supplementary Figure 6: Chromatin landscape of 2p23.2.

The locations of the lead SNPs are shown relative to chromosomal position in the region. ChlP-seq analysis of histone marks including acetylated
and methylated histone 3 lysine 4 and histone 3 lysine 27 in HMECs are shown as a series of peaks. Three regulatory regions containing SNPs are
shaded in pink.
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Supplementary Figure 7: Chromatin landscape of 2p23.2 in ER-negative breast cancer.
The locations of the lead SNPs are shown relative to chromosomal position in the region. ChlP-seq analysis of histone marks in MDA-MB-231 ER-
negative cells, MCF-7 ER-positive cells, and HMEC are shown as a series of blocks.
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Supplementary Figure 8: Influence of rs4407214 on WDR43 promoter activity.

Luciferase assays showing activity of WDR43 promoter in the tile containing SNP rs4407214 T or G alleles in
MCF10A and CAL51 cells. The T allele (red box plot) had significantly different activity from the control G allele
(brown box) in both MCF10A (P=0.044) and CAL51 (P=0.0078) cells.
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Supplementary Figure 9: Chromatin landscape of 13g22.
The locations of the lead SNPs are shown relative to chromosomal position in the non-genic 13g22 region. ENCODE DNasel hypersensitive sites
derived from MCF7 and T-47D breast cancer cell lines are shown as peaks. ChlP-seq analysis of histone 3 lysine 4 and 27 modifications are shown

as a series of peaks.
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Supplementary Figure 10: Chromatin landscape of 13922 in ER-negative breast cancer.

The locations of the lead SNPs are shown relative to chromosomal position and histone marks in MDA-MB-231 ER-negative cells, MCF-7
ER-positive cells, and HMECs.
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Supplementary Figure 11: Chromatin landscape of 2933 locus.
The locations of the lead SNPs are shown relative to chromosomal position in the 2933 region. ENCODE DNasel hypersensitive sites and histone

marks derived from HMEC cells are shown as blocks.
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Supplementary Figure 12: Chromatin landscape of 233 in ER-negative breast cancer.

The locations of the lead SNPs are shown relative to chromosomal position and histone marks in MDA-MB-231 ER-negative cells, MCF-7 ER-
positive cells, and HMECs.



SUPPLEMENTARY MATERIALS

Supplementary Table 1. Samples and genotypes included in the combined analysis

Study Cases Controls
BRCAL1 carriers 7,797 7,455
BCAC-iCOGS 7,333 42,468
BPC3 GWAS 1,998 2,305
TNBCC GWAS 1,479 3,180
BCAC GWAS 562 6,410
EBCG GWAS 900 2,475
TOTAL 20,069 64,275

Genotyping array SNPs for MA

iCOGS
iCOGS
lllumina arrays
lllumina arrays
lllumina arrays

lllumina arrays

MA: Meta analysis; MAF: Minor allele frequency

10,969,793
10,864,787
9,465,867
4,835,405
10,795,955
8,137,183
10,909,381

SNP inclusion
MAF>0.5%, r°>0.3
MAF>0.5%, r*>0.3
MAF varied, r*>0.3
MAF>5%, r*>0.9
MAF>1%, r*>0.3
MAF>1%, r*>0.3



Supplementary Table 2. Genome-wide association studies
contributing to BCAC studies

Study* Country Cases™ Controls’ ER+/ER-
cases'?
BCAC GWAS
ABCFS/kConFab  Australia 282 285 88/72 (72)
BBCS* U.K. 1609 1224 -
DFBBCS® Netherlands 464 3255 -
GC-HBOC® Germany 634 477 -
GWAS_UK2* UK. 3628 2663 361/160 (160)
HEBCS' Finland 726 1012 522/229 (145)
MARIE® Germany 652 470 567/132 (76)
SASBAC Sweden 790 756 481/109 (109)
BPC3 GWAS®**
CPS-lI USA 293 295 0/293
EPIC Europe 511 500 0/511
MEC USA 86 101 0/86
NHS2 USA 76 374 0/76
PBCS Poland 543 511 0/543
PLCO USA 255 340 0/255
NHS USA 234 184 0/234
CPS-II USA 293 295 0/293
EBCG GWAS®
BCFR (AU) Australia 593 250 368/176
BCFR (NC) USA 204 156 130/48
CFR (Ontario) Canada 668 395 404/185
GESBC Germany 553 1,071 288/179
LI us 225 275 112/53
Seattle usS 297 328 219/72
UuscC usS 983 - 662/198
TNBCC GWAS®’
ABCTB Australia 144 0 0/144
MCCS Australia 39 0 0/39
QIMR Australia 0 650 -
BBCC Germany 218 0 0/218
GENICA Germany 59 0 0/59
MARIE Germany 198 0 0/198
KORA Germany 0 215 -
DFCI USA 246 0 0/246
FCCC USA 120 0 0/120
MCBCS USA 147 0 0/147
CGEMS USA 0 947 -
POSH UK 266 0 0/266
SBCS UK 42 0 0/42
WTCCC UK 0 1368 -

For further details see Michailidou 2013°

“Numbers in brackets are numbers of ER-cases after elimination of duplicates with TNBCC.
3For further details see Garcia-Closas et al., 2013

*For further details see Siddiq et al., 2012*°

SFor further details see Ahsan et al., 2014%°

®For further details see Haiman et al., 2011

"For further details see Purrington et al., 2014"°



Supplementary Table 3: Studies contributing to the BCAC iCOGS analysis

Study* Country Cases Controls ER+/ER-
ABCFS Australia 643 551 383/204
ABCS Netherlands 2029 1815 768/282
BBCC Germany 548 458 460/67
BBCS U.K. 1507 1397 493/108
BIGGS Ireland 836 719 495/154
BSUCH Germany 848 954 548/157
CECILE France 1019 999 797/144
CGPS Denmark 2948 4534 1919/357
CNIO-BCS Spain 902 876 242/88
CTS U.S.A. 68 71 0/68
DEMOKRITOS Greece 413 95 0/413
ESTHER Germany 478 502 304/98
GENICA Germany 449 427 327/104
HEBCS Finland 1658 1233 1292/235
HMBCS Belarus 690 130 37/8
KARBAC Sweden 722 662 338/63
KBCP Finland 441 250 300/97
kConFab/AOCS Australia 575 897 152/55
LMBC Belgium 2671 1388 2071/378
MARIE Germany 1743 1788 1328/346
MBCSG Italy 488 400 149/42
MCBCS U.S.A. 1836 1931 1486/269
MCCS Australia 604 511 351/110
MEC U.S.A. 731 741 415/87
MTLGEBCS Canada 489 436 421/64
NBCS Norway 908 217 620/201
NBHS_TN U.S.A. 125 118 0/125
OBCS Finland 505 414 405/100
OFBCR Canada 1175 511 629/269
ORIGO Netherlands 354 327 208/70
osu U.S.A. 207 203 0/207
pKARMA Sweden 5429 5568 3670/701
RBCS Netherlands 599 699 323/124
RPCI U.S.A 136 126 0/136
SASBAC Sweden 397 661 198/43
SBCS U.K. 832 848 376/98
SEARCH U.K. 9293 8068 5146/1173
SKKDKFZS Germany 135 168 0/135
SZBCS Poland 365 315 165/60
UKBGS U.K. 470 470 95/22

For further details see >



Supplementary Table 4. CIMBA iCOGS studies with BRCAL carriers of European ancestry

affected or unaffected with breast cancer

Study Study location Unaffected Affected
BCFR Canada/Australia 177 286
BFBOCC Latvia/Lithuania 88 58
BIDMC USA 18 27
BMSA South Africa 23 38
BRICOH USA 114 62
CBCS Denmark 175 121
CNIO Spain/Greece 127 182
COH USA 86 139
CONSIT TEAM  ltaly 436 487
DFCI USA 79 77
DKFz Germany 79 77
DNA HEBON Netherlands 692 564
EMBRACE UK 729 725
FCCC USA 68 a7
GC-HBOC Germany 334 645
GEMO France/USA 576 791
GEORGETOWN USA 6 10
G-FaST Belgium 109 115
GOG USA 172 172
HCSC Spain 75 56
HEBCS Finland 42 55
HUNBOCS Hungary 60 83
HVH Spain 25 33
ICO Spain 114 100
IHCC Poland 392 311
INHERIT Canada 54 42
IOVHBOCS Italy 59 74
IPOBCS Portugal 60 35
KCONFAB Australia 313 418
MAGIC USA 30 17
MAGIC-UC USA 21 16
MAYO USA 138 138
MCGILL Canada 30 24
MDAND USA 44 71
MODSQUAD Czech Republic/Belgium 79 141
MSKCC USA 137 201
MUV Austria 222 224
NAROD Canada 100 46
NCI USA 113 45
NNPIO Russia 17 34
OCGN Canada 139 75
OSU CCG USA 33 54
OUH Denmark 226 141
PBCS Italy 35 45
SMC Israel 156 107
SWE-BRCA Sweden 266 220




UCSF
UKGRFOCR
UPENN
VFCTG
WCRI

USA

UK

USA
Australia
USA

59
42
174
15
158

44
18
242
44
55




Supplementary Table 5. Associations with ER-negative breast cancer for SNPs most significantly associated with overall breast cancer from known breast

cancer risk loci

iCOGS/GWAS ER-negative BRCAL carriers Meta
Chr Position rs# Alleles MAF  OR P-value® MAF  HR P-value®  P-value®
1 10566215 rs616488 AIG 0.33  0.91(0.87-0.96) 1.51x10” 0.32 096 (0.92-1.01)  0.092 2.26x10”7
1 114448389 rs11552449 CIT 0.17  1.06 (1.02-1.11) 6.01x10° 0.16  1.03(0.98-1.09) 0.23 3.80x10°°
1 121280613 rs11249433 AIG 0.40  1.00(0.97-1.03) 0.93 0.41  0.99(0.96-1.04) 0.83 0.95
1 145644984 rs12405132 CIT 0.37  0.97 (0.94-1.00) 0.082 0.35 1.01(0.97-1.06) 0.57 0.31
1 149927034 rs12048493 AIC 0.33  1.03(0.99-1.07) 0.11 0.33  1.06(1.01-1.11)  0.02 6.10x1073
1 202187176 rs6678914 GIA 041  0.91(0.88-0.94) 3.73x10° 040  0.98(0.94-1.02)  0.42 3.11x107
1 204518842 rs4245739 AIC 0.26  1.13(1.10-1.16) 5.53x10™*° 0.28  1.09(1.04-1.13) 6.83x10° 7.71x10"®
1 242034263 rs72755295 AIG 0.03  1.13(1.04-1.21) 3.91x10° 0.03  1.09(0.98-1.22) 0.11 1.30x107
2 19184284 rs12710696 CIT 0.36  1.10(1.06-1.13) 1.66x10® 0.39  1.01(0.97-1.05)  0.56 1.91x10°
2 121245122 rs4849887 CIT 0.10  0.92(0.87-0.97) 1.87x10° 0.11  1.02(0.96-1.09) 0.58 0.043
2 172972971 rs2016394 GIA 048  1.02(0.98-1.05) 0.34 047  1.01(0.97-1.06) 0.48 0.24
2 174212894 rs1550623 AIG 0.16  0.96 (0.92-1.01) 0.093 0.15 1.01(0.95-1.04) 0.72 0.27
2 202149589 rs1045485 GIC 0.13  0.94(0.90-0.98) 8.46x10° 0.12  0.94(0.89-1.00)  0.052 1.09x10°
2 217905832 rs13387042 AIG 049  0.95(0.91-0.98) 1.24x10° 047  0.98(0.95-1.02)  0.40 2.26x107
2 218296508 rs16857609 CIT 0.26  1.08(1.04-1.12) 2.46x10° 0.26  1.04 (1.00-1.09)  0.058 6.95x10°
3 4742276 rs6762644 AIG 040  1.01(0.97-1.04) 0.69 0.36  1.03(0.99-1.08) 0.11 0.19
3 27416013 rs4973768 CIT 047  1.04(1.01-1.07) 0.013 049  1.01(0.98-1.06) 0.48 0.017
3 30682939 rs12493607 GIC 0.35  1.01(0.98-1.04) 0.65 0.35  0.99(0.95-1.03) 0.72 0.90
3 46866866 rs6796502 GIA 0.10  0.95(0.90-1.01) 0.08 0.10  1.01(0.94-1.08)  0.80 0.23
3 63967900 rs1053338 AIG 0.13  1.04(0.99-1.08) 0.094 0.14  0.99(0.94-1.05) 0.77 0.27
4 106084778 rs9790517 CIT 0.22  1.04(1.01-1.08) 0.021 0.23  0.98(0.94-1.03)  0.52 0.16
4 175846426 rs6828523 CIA 0.12  0.99(0.95-1.04) 0.76 0.11  1.02(0.96-1.09)  0.45 0.82
5 1279790 rs10069690 CIT 026  1.15(1.11-1.20) 5.84x10™" 0.28  1.20(1.15-1.25) 9.17x10™® 8.70x10%
5 1282319 rs7726159 CIA 0.34  1.09(1.05-1.13) 2.19x10° 0.35  1.07(1.02-1.11) 1.8x10°  3.31x10°
5 1297488 rs2736108 CIT 0.29  0.89(0.86-0.93) 1.41x10° 0.29  0.89(0.86-0.93)  4.05x10" 3.05x10™"
5 16187528 rs13162653 GIT 045  0.95(0.92-0.99) 7.46x107 044  0.97(0.93-1.02) 0.21 4.22x10°2
5 32567732 rs2012709 CIT 047  1.02(0.99-1.06) 0.19 049  0.99(0.96-1.03) 0.78 0.40
5 44706498 rs10941679 AIG 0.25  1.041.00-1.07) 0.059 0.25  0.99(0.95-1.04)  0.66 0.25
5 56031884 rs889312 AIC 0.28  1.05(1.02-1.09) 1.88x10° 0.29  1.01(0.97-1.06) 0.52 4.63x10°°
5 58184061 rs10472076 TIC 0.37  1.05(1.02-1.08) 3.06x10° 0.37  1.01(0.97-1.05) 0.78 0.013
5 58337481 rs1353747 TIG 0.10  0.92(0.86-0.98) 7.37x10° 0.09  0.98(0.91-1.05) 0.56 0.014
5 81538046 rs7707921 AIT 0.24  0.97(0.93-1.01) 0.097 0.25  1.03(0.98-1.08) 0.21 0.60
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158244083
1318878
13722523
28926220
82128386
151918856
151948366
91630620
130667121
144074929
29509616
36858483
76230301
76417937
117209548
128355618
129194641
22062134
110306115
110888478
5886734
22032942
22315843
64278682
80841148
114773927
123093901
123337335
1909006
65583066
69331418
69331642
69379161
129461171
14413931
28155080

rs1432679
rs11242675
rs204247
rs150750171
rs17529111
rs12662670
rs2046210
rs6964587
rs4593472
rs720475
rs9693444
rs13365225
rs6472903
rs2943559
rs13267382
rs13281615
rs11780156
rs1011970
rs10759243
rs865686
rs2380205
rs7072776
rs11814448
rs10995190
rs704010
rs7904519
rs11199914
rs2981579
rs3817198
rs3903072
rs78540526
rs554219
rs75915166
rs11820646
rs12422552
rs10771399

T/IC
T/IC
AIG
G/IC
T/IC
T/G
G/IA
GIT
CIT
G/IA
CIA
AIG
TIG
AIG
G/A
AIG
CIT
GIT
C/IA
T/IG
CIT
G/A
AIC
G/A
CIT
AIG
CIT
G/A
T/IC
GIT
CIT
CIG
C/IA
CIT
G/IC
AIG

0.44
0.38
0.44
0.38
0.22
0.08
0.34
0.39
0.35
0.25
0.32
0.17
0.18
0.07
0.35
0.40
0.16
0.17
0.29
0.38
0.44
0.28
0.02
0.16
0.38
0.46
0.32
0.41
0.31
0.47
0.08
0.12
0.06
0.41
0.26
0.12

1.07 (1.04-1.10)
0.96 (0.91-0.98)
1.03 (0.99-1.06)
1.06 (1.02-1.10)
1.07 (1.03-1.11)
1.20 (1.15-1.24)
1.15 (1.12-1.19)
1.03 (0.99-1.06)
0.98 (0.95-1.02)
1.00 (0.97-1.04)
1.06 (1.03-1.10)
0.90 (0.85-0.95)
0.94 (0.90-0.99)
1.09 (1.04-1.14)
1.05 (1.02-1.09)
1.03 (1.00-1.06)
1.05 (1.01-1.09)
1.11 (1.06-1.15)
1.02 (0.99-1.06)
0.98 (0.95-1.01)
1.00 (0.97-1.03)
0.98 (0.95-1.02)
1.18 (1.08-1.27)
0.87 (0.83-0.91)
1.04 (1.01-1.07)
1.06 (1.03-1.09)
1.00 (0.97-1.04)
1.03 (0.99-1.06)
1.05 (1.02-1.09)
0.96 (0.93-0.99)
1.02 (0.96-1.09)
1.03 (0.98-1.07)
1.04 (0.97-1.12)
0.95 (0.92-0.98)
1.06 (1.02-1.10)
0.79 (0.72-0.85)

1.16x10°
1.09x10°
0.099
1.51x10°
2.47x10™
8.90x10™°
1.36x10™"
0.099
0.36

0.89
2.19x10*
1.02x10°
9.79x107
1.44x107
4.83x10°°
0.038
0.026
1.55x10°®
0.22

0.24

0.97

0.29
1.03x107
3.75x10®
0.016
8.00x10°
0.83

0.12
1.34x10°
8.59x107
0.44

0.29

0.28
3.09x107
1.61x107
3.82x10™"°

0.44
0.35
0.44
0.41
0.22
0.09
0.37
0.41
0.34
0.26
0.33
0.19
0.16
0.08
0.36
0.43
0.19
0.17
0.31
0.36
0.43
0.31
0.02
0.16
0.37
0.47
0.33
0.42
0.33
0.48
0.08
0.12
0.06
0.38
0.27
0.10

1.04 (1.00-1.08)
0.96 (0.91-1.00)
1.00 (0.96-1.04)
1.03 (0.99-1.08)
1.02 (0.97-1.07)
1.19 (1.11-1.27)
1.15 (1.11-1.20)
1.00 (0.96-1.04)
0.97 (0.93-1.01)
0.98 (0.94-1.02)
1.01 (0.96-1.05)
0.96 (0.91-1.01)
1.01 (0.96-1.06)
1.06 (0.99-1.14)
0.99 (0.94-1.03)
1.01 (0.97-1.06)
0.95 (0.91-1.00)
1.02 (0.97-1.07)
0.98 (0.94-1.03)
0.99 (0.95-1.03)
1.02 (0.98-1.06)
0.99 (0.94-1.03)
1.13 (0.99-1.30)
0.99 (0.94-1.04)
1.01 (0.97-1.05)
1.09 (1.05-1.14)
1.02 (0.98-1.07)
0.99 (0.95-1.03)
1.07 (1.03-1.12)
0.99 (0.95-1.03)
1.03 (0.96-1.11)
1.03 (0.97-1.09)
1.03 (0.95-1.12)
0.93 (0.88-0.97)
1.01 (0.97-1.06)
0.86 (0.80-0.91)

0.035
0.044
0.98
0.11
0.39
9.67x10”
6.32x10?
0.96
0.17
0.36
0.75
0.085
0.71
0.11
0.52
0.51
0.063
0.51
0.42
0.75
0.42
0.55
0.07
0.70
0.48
1.54x10°
0.27
0.80
1.09x107
0.67
0.42
0.38
0.49
5.8x10™
0.66
2.55x10°®

2.14x10°
1.34x10™
0.20
5.94x10™
7.83x10™
1.32x107°
5.90x102®
0.21

0.11
0.64
1.97x107
7.47x10°
0.072
4.91x10™
0.082
0.042
0.60
2.71x10°
0.69
0.26
0.59
0.23
2.43x10™
8.23x10°
0.02
7.58x107°
0.39

0.29
5.45x10°
0.020
0.27

0.17
0.20
8.75x10°
6.25x107
7.18x1078



12 96027759 rs17356907 AlG 0.30  0.91(0.88-0.59) 2.94x10° 0.29
12 115836522 rs1292011 AlG 0.42  0.99(0.96-1.02) 0.45 0.41
13 32972626 rs11571833 AIT 0.01  1.32(1.20-1.43) 5.84x10° 0.01
14 37132769 rs2236007 GIA 021  0.97(0.93-1.01) 0.13 0.21
14 68660428 rs2588809 cIT 0.16  0.99(0.95-1.03) 0.67 0.19
14 69034682 rs999737 cIT 0.23  0.94(0.9-0.97) 5.11x10* 0.21
14 91841069 rs941764 AIG 0.34  1.02(0.99-1.05) 0.24 0.34
14 93104072 rs11627032 TIC 027  0.91(0.87-0.95) 1.24x10° 0.28
16 52586341 rs3803662 GIA 0.27  1.13(1.10-1.17) 6.01x10™ 0.29
16 53813367 rs17817449 TIG 041  0.91(0.88-0.95) 2.83x10” 0.41
16 53855291 rs11075995 TIA 024  1.10(1.06-1.14) 3.30x10® 0.24
16 80650805 rs13329835 AIG 022  1.02(0.98-1.06) 0.26 0.23
17 29230520 chr17:29230520:D GGT/G 0.21  0.94 (0.90-0.98) 5.39x10°> 0.22
17 53056471 rs6504950 GIA 028  0.97 (0.93-1.00) 0.05 0.27
17 77781725 rs745570 AIG 050  0.93(0.90-0.96) 4.15x10° 0.49
18 24337424 rs527616 GIC 0.38  0.97 (0.94-1.00) 0.075 0.37
18 24570667 rs1436904 TIG 0.40  1.00(0.97-1.03) 0.88 0.39
18 42399590 rs6507583 AIG 0.07  0.97 (0.90-1.03) 0.32 0.07
19 17389704 rs8170 GIA 0.19  1.15(1.11-1.20) 1.35x10™* 0.19
19 17394124 rs2363956 GIT 049  1.13(1.09-1.16) 1.33x10™* 0.50
19 18571141 rs4808801 AIG 0.35  0.93(0.90-0.97) 9.44x10° 0.32
19 44286513 rs3760982 GIA 0.46  1.03(1.00-1.06) 0.082 0.46
21 16520832 rs2823093 GIA 027  0.99(0.95-1.02) 0.45 0.27
22 29121087 rs17879961 AlG 0.03  1.06(0.61-1.37) 0.75 0.01
22 29621477 rs132390 TIC 0.04  1.08(0.99-1.16) 0.084 0.03
22 40876234 rs6001930 TIC 0.11  1.10(1.06-1.15) 1.03x107 0.11

0.95 (0.91-1.00)
1.01 (0.97-1.05)
1.04 (0.84-1.28)
0.97 (0.92-1.02)
0.96 (0.90-1.01)
0.96 (0.92-1.01)
1.02 (0.98-1.07)
0.97 (0.92-1.01)
1.05 (1.01-1.09)
0.95 (0.92-0.99)
1.01 (0.97-1.06)
1.04 (0.99-1.09)
1.00 (0.95-1.05)
0.98 (0.94-1.03)
0.96 (0.92-1.00)
0.99 (0.95-1.03)
0.99 (0.95-1.03)
0.98 (0.91-1.07)
1.17 (1.11-1.23)
1.15 (1.11-1.18)
0.98 (0.94-1.02)
1.03 (0.99-1.07)
0.95 (0.91-1.00)
0.83 (0.61-1.15)
1.02 (0.91-1.14)
1.07 (1.01-1.14)

0.03
0.79

0.73

0.21

0.10

0.10

0.25

0.15
0.018
0.022
0.61
0.089
0.96

0.48
0.036
0.62

0.63

0.70
7.29x107™°
3.79x10™°
0.40

0.12
0.039
0.26

0.74
0.034

5.42x107
0.67
1.84x10™
0.048
0.17
1.71x10™
0.10
1.64x10°
1.01x10™
5.26x10®
1.56x10°
0.053
0.033
0.05
6.26x10°
0.094
0.86

0.31
6.64x10%
1.29x10%
3.32x10*
0.019
0.061
0.75

0.27
1.65x10°®

: Number of women unaffected by cancer in the analysis of breast cancer associations
Number of women affected with breast cancer in the analysis of breast cancer associations

% p-values (chi-square) from the meta-analysis of the associations between SNP and breast cancer in BRCA1 and BRCAZ2 carriers and ER-negative breast cancer

in case-control studies
* Effect allele frequency

® p-values for BRCAL carriers were estimated by a kinship-adjusted retrospective likelihood approach.

® p-values for iCOGS/GWAS were estimated by Chi-square



Supplementary Table 6. Association studies for Asian breast cancer risk loci and ER-negative breast cancer

Caucasian Asian African American
ICOGS/GWAS BRCAI1 Carriers Meta-analysis iCOGS Overall ICOGS ER-negative  iCOGS Overall Risk
Chr  Position SNP Alleles EAF OR P EAF HR P P EAF  OR P EAF OR P EAF OR P
1 203766331  rs4951011 AIG 0.15 097 0.13 0.13 0.97 0.15 0.06 0.31 1.03 0.36 0.31 1.04 0.40 0.05 1.14 0.36
5 90732225 rs10474352 CIT 0.15 099 0.71 0.15 0.97 0.36 0.40 0.44 097 0.36 0.44 0.98 0.68 0.36 1.04 0.58
15 91512067 rs2290203 G/A 0.20 096 0.03 0.21 0.98 0.36 0.02 0.49 092 1.1x10° 0.49 0.96 0.31 0.41 0.98 0.76

P-values for BRCAL carriers were estimated by a kinship-adjusted retrospective likelihood approach.
P-values for iCOGS/GWAS and for meta-analysis were estimated by Chi-square



Supplementary Table 7. ER-negative breast cancer association tests in BCAC, BRCAL1 carriers, and in a meta-
analysis for 2p23.2 SNPs

iCOGS/BCAC BRCA1 Meta-analysis
Chr Position SNP Al A2 EAF OR P EAF HR P P

024 091 3.20x10° 022 092 458107 4.76x10°
023 092 3.99x10° 021 092 4.55x10°  5.50x10”
023 091 4.46x10° 021 092 4.35x10°  6.08x10”
023 092 7.35x10° 021 091 2.87x10"  6.14x10”
023 092 509x10° 022 092 4.23x10" 6.51x10”
023 092 3.94x10° 022 092 6.02x10°  6.75x10”
023 091 6.59x10° 021 092 3.85x10°  7.59x107
023 091 4.79x10° 021 092 5.04x10°  7.63x10°
023 092 6.18x10° 021 092 4.26x10°  7.74x10°
023 091 5.63x10° 021 092 4.88x10"  8.29x10”
022 092 876x10° 021 091 3.48x10°  8.44x10°
023 092 5.04x10° 021 092 5.46x10°  8.45x10”
023 091 5.63x10° 021 092 5.15x10°  8.48x10”
023 092 554x10° 021 092 535x10°  8.62x10”
023 091 5.13x10° 021 092 5.44x10"  8.63x10”
023 092 516x10° 021 092 5.44x10"  8.63x10”
023 092 6.87x10° 021 092 3.91x10"  8.71x10”
023 092 565x10° 021 092 5.17x10"  8.74x10”
023 091 562x10° 021 092 5.17x10%  8.74x10°
023 092 5.67x10° 021 092 519x10"  8.77x10”
023 092 5.01x10° 021 092 5.68x10°  8.78x10”
023 091 6.98x10° 021 092 3.91x10"  8.94x10”
023 092 5.62x10° 021 092 5.44x10"  8.94x10”
023 092 565x10° 021 092 538x10°  9.07x10”
023 092 5.68x10° 021 092 5.38x10"  9.08x10”
023 092 56810° 021 092 539x10°  9.08x10”
023 092 57810° 021 092 535x10°  9.25x107
023 091 499x10° 021 092 6.15x10%  9.25x107
023 091 4.07x10° 021 092 7.42x10"  9.34x10”
023 091 4.20x10° 021 092 7.24x10"  9.34x10”

29119585 rs67073037
29160421 rs6734079
29136136 rs4666129
29144234 rs76728616
29164022 rs4666141
29130140 rs11695230
29146094 rs11677485
29118258 rs4407214
29151035 rs11677283
29134743 rs12053141
29149051 rs4666140
29121611 rs4438440
29136272 rs4666131
29137567 rs4666135
29120116 rs66604446
29119930 rs66768547
29144611 rs12620680
29120030 rs67873458
29119773 rs6721781
29122001 rs11689719
29127745 rs4666127
29144456 rs4666132
29136489 rs12611829
29137309 rs56289239
29138978 rs11127193
29133121 rs6728138
29140711 rs4666128
29134513 rs4389288
29129418 rs11688605
29131987 rs66692018
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29129923
29130224
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29138436
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29135979
29143425
29156360
29111099
29120733
29137773
29123191
29171085
29111060
29170623
29133600
29171544
29171381
29137632
29162904
29171288
29114372
29167692
29177823
29170676
29179452
29167678
29174105
29136653
29137687
29111106
29177344

rs57693531
rs11688844
rs11684312
rs67612857
rs4273183
rs12620770
rs12620330
rs6743535
rs12471649
rs4371318
rs12613887
rs4577244
rs4666137
rs12616009
rs12465505
rs12622122
rs11680458
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rs4666142
rs4665437
rs56194243
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rs4666144
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rs4666136
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rs4666151
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0.23
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0.24
0.23

0.91
0.91
0.92
0.92
0.92
0.92
0.92
0.92
0.91
0.92
0.92
0.91
0.92
0.91
0.91
0.91
0.92
0.92
0.91
0.92
0.91
0.92
0.92
0.92
0.92
0.91
0.92
0.92
0.92
0.92
0.91
0.92
0.92
0.92

4.06x10°
4.09x10°°
4.09x10°°
6.99x10°°
5.32x10°
7.99x10°®
7.18x10°
4.81x10°°
7.91x10°
7.85x10°°
6.36x10°°
2.52x10°
5.03x10°
6.61x10°
7.69x10°®
2.14x10°
7.79x10°
6.08x10°°
9.38x10°
9.41x10°®
6.57x10°
1.15x10°
7.91x10°®
3.24x10°
7.97x10°
6.65x10™
8.58x10°°
3.47x10°
6.38x10°
9.82x10°
1.00x10°
7.77x10°®
2.66x10°
6.94x10°°

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.23
0.21
0.21
0.21
0.23
0.21
0.22
0.21
0.21
0.21
0.22
0.21
0.22
0.21
0.22
0.21
0.22
0.22
0.22
0.21
0.21
0.22
0.22

0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.91
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.93
0.92

7.43x10™
7.44x10™
7.44x10™
4.56x10"
5.69x10™
3.83x10™
4.77x10"
6.89x10™
4.13x10"
4.35x10"
5.48x10™
1.18x10°
6.57x10™
5.51x10™
4.49x10"
1.32x10°
4.48x10™
6.12x10™
4.11x10™
4.11x10™
5.83x10™
3.38x10™
5.04x10™
1.21x10°
5.57x10™
7.35x10™
5.28x10™
1.31x10°
7.54x10™
5.17x10™
5.38x10™
6.41x10™
1.67x10°
7.88x10™

9.35x10°
9.35x10°
9.36x10°
9.36x10°
9.48x10°
9.68x10°
1.02x10°®
1.03x10°
1.04x10°
1.04x10°
1.05x10°®
1.05x10°
1.06x10°®
1.08x10°®
1.09x10°®
1.11x10°
1.11x10°
1.12x10°
1.15x10°
1.17x10°
1.20x10°
1.21x10°
1.27x10°
1.31x10°
1.37x10°
1.41x10°
1.43x10°
1.46x10°
1.49x10°
1.49x10°®
1.51x10°
1.53x10°
1.57x10°®
1.63x10°




2 29136623  rs4666133 C T 023 092 109x10° 0.1 0.92 5.12x10°  1.67x10°
2 29136685  rs12472068 T C 023 091 1.09x10° 021 0.92 5.12x10*  1.67x10°
2 29128527  chr2:29128527:.D TTC T 023 092 118x10° 0.2 0.92 4.96x10®  1.73x10°
2 29168848  rs3885709 A G 024 091 9.44x10° 021 092 657x10®  1.85x10°
2 29132034  rs66854259 C T 023 092 9.15x10° 021 0.92 7.21x10®  1.88x10°
2 29111818  rs7371404 A C 023 091 297x10° 022 093 1.67x10°  1.89x10°
2 29151714  chr2:29151714:1 A AT 023 091 153x10° 0.1 0.92 4.39x10®  1.93x10°
2 29112923  rs4666125 T C 023 091 3.22x10° 022 093 1.78x10°  2.15x10°
2 29134578  chr2:29134578:D GIC G 023 092 1.18x10° 022 092 6.33x10"  2.26x10°
2 29116710  chr2:29116710:1  C CCAGAG 023 091 3.38x10° 0.0 0.92 230x10°  2.40x10°
2 29171587  chr2:29171587:0 TIG T 024 092 1.79x10° 021 092 4.48x10®  2.53x10°
2 29142411  rs78757684 A C 023 090 8.8810° 0.0 0.92 1.15x10°  2.55x10°
2 29144512 rs13008915 C T 024 093 6.00x10° 0.28 0.92 9.61x10®  1.79x10”
2 29149048  chr2:29149048:D GA G 023 091 1.75x10° 023 093 5.65x10°  2.41x107
2 29152456  rs7421144 A G 021 094 7.93x10° 0.28 0.92 1.07x10°  2.74x10”

P-values for BRCAL carriers were estimated by a kinship-adjusted retrospective likelihood approach.

P-values for iCOGS/BCAC and for meta-analysis were estimated by Chi-square



Supplementary Table 8. ER-negative breast cancer association tests in BCAC, BRCAL1 carriers, and combined analysis for
13922 SNPs after local reimputation

iCOGS/BCAC BRCA1 Meta-analysis
Chr Position SNP A2 Al EAF OR P EAF HR P P
13 73957681 rs6562760 G A 0.23 092 1.85x105  0.24 0.88  2.85x10-6 4.98x10-10
13 73960952 rs2181965 G A 0.23 092 2.16x105 0.24 0.88  2.39x10-6 5.04x10-10
13 73964519 rs8002929 G A 0.23 093 2.52x10-5 0.24 0.88 1.71x10-6 5.35x10-10
13 73960825 rs2147513 G C 0.23 092 1.93x10-5 0.24 0.88  3.12x10-6 5.50x10-10
13 73962520 rs9600121 G A 0.23 092 2.41x105  0.23 0.88  3.01x10-6 7.00x10-10
13 73956279 rs4143044 G T 0.23 092 2.36x10>  0.23 0.88  2.97x10-6 7.09x10-10
13 73954561 rs927683 C T 0.23 092 2.48x10> 0.23 0.88  3.22x10-6 7.80x10-10
13 73806982 rs12870942 T C 0.32 1.08 2.71x107  0.31 1.06 1.01x10-2 3.75x10-8
13 73967507  rs4885096 C T 0.30 0.93 5.18x105 0.32 0.88 1.86x10-* 3.99x10-8
13 73811471 rs17181761 A C 0.32 1.08 3.44x107 0.31 1.06  9.29x10-3 4.23x108
13 73814192 rs9530172 A G 0.32 1.09 2.97x107  0.31 1.06 1.01x10-2 4.23x108
13 73814441 rs9543287 C G 0.32 1.08 3.60x10-7 0.31 1.06  9.85x10-3 4.41x108
13 73813803 rs9573140 A G 0.32 1.08 3.77x107  0.31 1.06 1.11x10-2 5.35x10-8
13 73814697  rs9530173 A G 0.32 1.08 3.68x107 0.31 1.06 1.14x10-2 5.41x10-8
13 73813413 rs7989788 T C 0.37 1.08 5.22x107 0.35 1.06 1.03x10-2 8.89x10-8
13 73813403 rs7989653 T C 0.37 1.08 4.77x107  0.35 1.05 1.17x10-2 1.09x10-7
13 73812537  rs9543285 A G 0.33 1.08 6.54x10-7 0.32 1.05 1.75x10-2 1.62x10-7

P-values for BRCAL carriers were estimated by a kinship-adjusted retrospective likelihood approach.
P-values for iCOGS/BCAC and for meta-analysis were estimated by Chi-square



Supplementary Table 9. Breast cancer
associations adjusted for most significant
SNPs in individual regions.

rs# Freq P

13922 adjusted for rs17181761
rs8002929 0.23 4.52x10°®
rs2181965 0.23 5.49x10°®
rs4143044 0.23 7.02x10°®
rs6562760 0.23 7.12x10°®
rs9600121 0.23 7.28x10°
rs927683 0.23 7.47x10°®
rs2147513 0.23 7.51x10°®
rs4885096 0.31 9.28x10”"
rs9600122 0.11 2.15x10™
rs9543357 0.10 2.48x10™
rs9543285 0.32 7.12x10®
rs7989799 0.28 0.018
rs7988505 0.28 0.019
rs9592895 0.33 0.019
rs11841589 0.27 0.021

13q adjusted for rs6562760

rs17181761 0.32 5.97x10°
rs12870942 0.31 5.97x10°
rs9543287 0.32 6.35x10°°
rs9530172 0.32 6.65x10°
rs9573140 0.32 7.38x10°
rs9530173 0.32 7.44x10°®
rs9543285 0.32 2.58x107°
rs7989788 0.36 3.08x10°
rs7989653 0.36 3.28x10°
rs9592895 0.33 3.54x10™
rs7989799 0.28 1.07x10°®
rs7988505 0.28 1.15x10°
rs11841589 0.27 1.41x10°

2p23.2 adjusted for rs67073037

chr2:28996536:D 0.29 0.056
rs7580078 0.29 0.068
rs6728459 0.29 0.088

P-values were estimated by Chi-square.



Supplementary Table 10. Association of novel loci with overall breast cancer and ER-positive breast cancer in the general population
(iICOGS/BCAC) and breast cancer in BRCA2 mutation carriers

iICOGS/BCAC breast cancer iCOGS/BCAC ER-positive BRCAZ2 carriers
locus  rs# position ref eff OR (95%CI) p OR (95%CI) p p"® HR (95%CI) P
2p23.2 rs67073037 29119585 A T  0.98(0.96-1.00)  0.069 1.01(0.99-1.03) 0.65  4.45x10°  1.01(0.94-1.09) 0.70
2933 rs115635831 201451839 A G  1.14(1.10-1.18)  4x10™ 1.06 (1.01-1.10) 0.23  2.9x10™ 1.05 (0.85-0.32) 0.65
13922 rs6562760 73957681 G A 0.97(0.95-0.99) 6.5x10°  0.98 (0.96-1.00) 0.073 0.028 0.98 (0.92-1.05) 0.51
13g22 rs17181761 73811471 A C  1.04(1.02-1.06) 6.4x10*  1.03(1.01-1.05) 0.030 5.82x10°  1.02 (0.96-1.09) 0.46

P-values for BRCA2 carriers were estimated by a kinship-adjusted retrospective likelihood approach.
P-values for ICOGS/BCAC were estimated by Chi-square.
P-values for heterogeneity (p"' — ) between ER-negative and ER-positive breast cancer in the general population (iCOGS/BCAC) were evaluated by Q test.



Supplementary Table 11. Association of novel loci with ER-negative breast cancer in the general population (iCOGS/BCAC and
GWAS) when excluding studies oversampled for bilateral cases.

SNP beta_ER-negative SE_ER-negative p-value OR LCI UClI
iCOGS ER-negative ]
rs67073037 -0.105 0.023 5.96x10°° 0.90 0.86 0.94
rs188686860 0.301 0.069 1.45x10° 1.35 1.18 1.55
rs6562760 -0.058 0.023 1.18x107? 0.94 0.90 0.99
rs12870942 0.077 0.021 1.93x10™ 1.08 1.04 1.12
iCOGS BBCS ER-negative
rs67073037 -0.176 0.183 0.33 0.84 0.59 1.20
rs188686860 0.792 0.425 0.06 2.21 0.96 5.08
rs6562760 -0.378 0.187 0.04 0.69 0.48 0.99
rs12870942 0.105 0.150 0.48 1.11 0.83 1.49
iCOGS ER-negative excluding BBCS
rs67073037 -0.104 0.023 9.37x10°® 0.90 0.86 0.94
rs188686860 0.290 0.070 3.83x10° 1.34 1.16 1.53
rs6562760 -0.054 0.023 1.86x10? 0.95 0.91 0.99
rs12870942 0.076 0.021 2.37x10™ 1.08 1.04 1.12
ER-negative meta-analysis GWAS+iCOGS
rs67073037 -0.088 0.019 2.63x10° 0.92 0.88 0.92
rs188686860 0.280 0.062 6.58x10° 1.32 1.17 1.32
rs6562760 -0.078 0.019 2.34x10° 0.93 0.89 0.93
rs12870942 0.083 0.017 7.41x107 1.09 1.05 1.09
ER-negative meta-analysis GWAS+iCOGS excluding BBCS
rs67073037 -0.087 0.019 3.94x10° 0.92 0.88 0.92
rs188686860 0.271 0.063 1.65x107° 1.31 1.16 1.31
rs6562760 -0.076 0.019 4.09x107° 0.93 0.89 0.93
rs12870942 0.083 0.017 9.08x10™" 1.09 1.05 1.09

OR: odds ratio; LCI: lower confidence interval; UCI: upper confidence interval; SE: standard error; P-values were estimated by Chi-square.



Supplementary Table 12. SNPs most significantly associated with ER-negative breast cancer among BRCA1
carriers in the three ER-negative loci

ER-positive ER-negative

Chr Location rs HR 95%CI P HR 95%CI P #P-het
2p23.2 29120733 *rs4577244 0.92 0.83-1.03 0.16 0.91 0.86-0.97 1.87x10-3 0.82
2q33 201451839 *rs115635831 0.90 0.58-1.39 0.63 1.32 1.10-1.58 2.82x10-3 0.12
13q22 73814891 rs11841589 0.95 0.85-1.06 0.33 0.92 0.87-0.97 2.45x10-3 0.62
13q22 73813803 *rs9573140 1.03 0.93-1.13 0.61 1.07 1.02-1.13 0.01 0.49
13q22 73957681 *rs6562760 0.88 0.79-0.98 0.02 0.89 0.84-0.95 1.73x10-4 0.78
13q22 73964519 *rs8002929 0.88 0.79-0.98 0.03 0.89 0.84-0.94 9.77x10-5 0.85

# p-value for the heterogeneity of associations with tumor subtypes were estimated by a kinship-adjusted retrospective likelihood approach.
* Genotyped SNPs

Supplementary Table 13. BRCA1 competing risks association test results and HR estimates for ovarian and

breast cancer for the most significantly associated genotyped SNP from each locus.

BRCA1 ovarian BRCA1 breast

Chr Location rs# r® HR (95%CI) P HR (95%) P

2p23.2 29120733  rs4577244 1.0 0.98 (0.89-1.08) 0.73  0.91 (0.87-0.96) 5.24x107
2033 201451839 rs115635831 1.0 1.04 (0.74-1.45) 0.83 1.23 (1.04-1.46) 0.016
13922 73957681 rs6562760 1.0 1.02 (0.93-1.12) 0.67 0.89 (0.85-0.94) 1.85x10°
13g22 73813803  rs9573140 1.0 0.99 (0.92-1.09) 0.96 1.06 (1.01-1.11) 0.014

P-values were estimated by a kinship-adjusted retrospective likelihood approach.



Supplementary Table 14. Assessment of interaction between index SNPs from novel loci and known
risk SNPs in BCAC/iICOGS.

Chr 2p23 Chr2g33
Adj_new adj_old Adj new Adj old
rs67073037 rs67073037 rs67073037*  rs114962751 rs114962751 rs114962751*

SNP pvalue pvalue pvalue pvalue pvalue pvalue

rs616488 9.10E-04 2.87E-05 7.60E-01 4.60E-04 4.98E-07 9.01E-01
rs12022378 2.61E-03 3.87E-02 1.82E-01 1.75E-05 9.78E-02 6.91E-01
rs11249433 1.34E-02 7.35E-01 6.02E-01 1.20E-05 7.64E-01 1.00E-01
rs12048493 7.17E-04 5.94E-01 4.71E-01 2.18E-04 1.70E-01 4.53E-01
rs12405132 1.59E-03 3.20E-01 8.03E-01 2.38E-04 3.38E-01 5.65E-01
rs4245739 3.99E-01 4.74E-07 3.43E-01 1.08E-01 1.42E-12 7.81E-01
rs6678914 5.77E-03 6.54E-04 9.28E-01 1.13E-05 4.70E-05 9.14E-02
rs72755295 1.26E-05 2.89E-02 6.13E-01 2.52E-06 1.32E-03 7.76E-01
rs12710696 2.69E-02 8.92E-05 8.42E-01 6.36E-02 1.35E-06 6.42E-01
rs4849887 2.23E-01 3.18E-02 8.19E-01 2.54E-01 3.54E-03 9.97E-01
rs1550623 4.84E-02 3.54E-01 4.68E-01 3.95E-01 9.55E-02 5.60E-01
rs2016394 5.17E-03 8.27E-01 8.49E-01 1.06E-02 8.77E-01 6.30E-01
rs1045485 1.62E-05 9.68E-02 3.41E-01 2.87E-06 2.94E-01 4.43E-01
rs13387042 4.16E-03 4.27E-02 7.31E-01 2.96E-02 1.66E-02 4.31E-01
rs16857609 4.33E-04 5.62E-03 7.80E-01 1.10E-04 1.63E-04 7.72E-01
rs6762644 2.74E-04 9.19E-01 3.18E-01 7.25E-02 5.67E-01 5.95E-02
rs4973768 9.77E-04 1.53E-01 4.12E-01 1.64E-04 8.45E-03 2.49E-01
rs12493607 4.63E-04 9.06E-01 5.56E-01 1.23E-03 5.45E-01 8.37E-01
rs6796502 1.89E-05 6.47E-02 4.86E-01 1.53E-06 1.15E-01 2.73E-01
rs1053338 4.24E-04 5.08E-02 5.04E-01 3.26E-05 5.88E-02 9.53E-01
rs9790517 1.89E-05 9.93E-01 1.99E-01 6.66E-05 2.62E-01 8.30E-01
rs6828523 3.83E-05 8.13E-01 6.38E-01 7.84E-04 7.19E-01 6.74E-02
rs10069690 2.64E-02 6.66E-12 8.10E-02 3.17E-02 9.01E-12 1.15E-02
rs2736108 4.21E-05 4.71E-07 2.14E-01 1.32E-08 1.56E-06 1.42E-03
rs7726159 5.00E-03 1.79E-04 7.13E-01 7.18E-03 2.03E-05 3.41E-01
rs13162653 2.44E-02 1.06E-01 7.13E-01 1.19E-01 1.01E-02 1.37E-01
rs2012709 1.92E-03 6.68E-01 5.12E-01 1.27E-02 3.09E-01 7.26E-01
rs10941679 3.72E-06 9.16E-01 5.13E-02 1.34E-03 1.28E-01 4.42E-01
rs10472076 3.84E-03 2.34E-02 9.34E-01 4.12E-05 2.65E-03 2.40E-01
rs1353747 2.49E-04 7.67E-02 4.20E-01 4.44E-06 6.32E-03 5.67E-01
rs889312 1.36E-01 6.75E-02 7.63E-01 9.30E-02 9.05E-03 8.53E-01
rs7707921 1.38E-01 3.13E-01 9.15E-01 5.15E-01 4.51E-01 9.33E-03
rs1432679 1.15E-01 7.57E-03 3.84E-01 8.83E-03 6.11E-05 9.56E-01
rs11242675 4.25E-01 3.83E-03 1.27E-01 2.95E-01 2.81E-02 1.49E-01
rs204247 1.67E-02 5.86E-01 9.58E-01 1.07E-04 7.09E-01 1.15E-01




rs150750171
rs17529111
rs12662670
rs2046210
rs6964587
rs4593472
1s720475
rs9693444
rs13365225
rs2943559
rs6472903
rs13267382
rs11780156
rs13281615
rs1011970
rs10759243
rs865686
rs2380205
rs11814448
rs7072776
rs10995190
rs704010
rs7904519
rs11199914
rs2981579
rs3817198
cll pos69088342
rs3903072
rs554219
rs78540526
rs11820646
rs12422552
rs10771399
rs17356907
rs1292011
rs11571833
rs2236007
rs2588809
rs999737
rs11627032
rs941764

7.11E-03
3.55E-04
7.45E-05
1.24E-04
5.79E-03
4.39E-05
2.85E-02
8.51E-02
3.09E-05
4.34E-05
4.54E-02
7.95E-03
7.82E-04
3.46E-03
3.25E-04
3.49E-04
7.41E-02
9.45E-02
2.27E-05
4.90E-01
9.52E-04
2.89E-01
4.40E-03
2.74E-03
2.45E-03
7.86E-04
1.15E-05
5.54E-03
2.94E-05
1.80E-05
6.84E-01
5.91E-05
5.71E-04
8.79E-04
1.66E-02
2.25E-05
8.55E-03
7.86E-01
3.83E-04
4.03E-05
4.00E-02

2.62E-02
1.28E-01
2.86E-07
1.02E-07
1.33E-01
2.06E-01
4.42E-01
2.86E-03
2.19E-03
1.04E-01
7.45E-02
7.89E-03
1.94E-02
2.78E-01
2.51E-04
9.67E-01
3.78E-01
3.84E-01
1.73E-02
3.91E-03
5.46E-04
5.89E-01
3.43E-02
4.83E-01
8.16E-02
3.55E-02
3.49E-01
1.33E-01
8.41E-01
6.95E-01
2.55E-03
4.22E-01
6.59E-05
8.56E-03
7.72E-01
1.61E-04
6.74E-01
5.20E-01
3.74E-02
1.62E-03
2.43E-02

7.77E-01
9.32E-01
7.49E-01
2.72E-01
8.56E-01
1.45E-01
6.02E-02
8.04E-01
4.04E-01
9.97E-01
5.05E-01
4.79E-01
4.64E-01
9.43E-01
8.41E-01
6.45E-01
6.92E-01
1.65E-01
7.51E-01
2.26E-01
3.45E-01
2.04E-01
8.17E-01
8.16E-01
3.50E-01
8.14E-01
4.61E-01
8.76E-01
5.21E-01
5.46E-01
3.33E-02
3.18E-01
3.31E-01
8.97E-01
5.77E-01
5.10E-01
1.06E-01
2.84E-01
8.98E-01
1.91E-01
1.52E-01

6.73E-01
1.02E-04
3.81E-05
1.65E-02
5.13E-03
8.09E-07
1.27E-08
3.47E-03
5.84E-06
1.35E-05
6.84E-05
2.42E-02
1.04E-07
5.60E-04
2.16E-04
2.38E-03
2.20E-04
1.62E-01
2.98E-06
8.15E-02
9.62E-04
7.35E-05
2.48E-02
2.25E-02
7.62E-03
1.21E-04
2.16E-04
1.96E-05
1.89E-04
3.12E-04
1.12E-01
3.19E-04
3.02E-06
4.70E-04
2.83E-04
1.98E-06
3.32E-05
4.02E-02
4.77E-04
1.34E-02
3.68E-04

4.65E-02
4.60E-02
1.55E-09
2.54E-13
1.01E-01
9.77E-01
9.84E-01
1.44E-04
2.85E-03
4.62E-02
1.23E-03
5.49E-03
5.48E-03
1.40E-01
1.61E-05
7.55E-01
2.76E-01
7.61E-01
6.98E-03
8.13E-03
1.03E-07
1.90E-01
7.31E-03
6.85E-01
1.61E-01
3.47E-03
1.95E-01
1.40E-01
5.74E-01
5.65E-01
4.87E-02
6.95E-02
1.59E-08
1.23E-03
4.92E-01
2.30E-05
9.52E-02
9.39E-01
9.58E-03
1.44E-03
7.84E-02

3.87E-04
9.34E-01
3.78E-01
1.62E-01
5.76E-01
2.48E-02
1.79E-03
3.75E-01
3.73E-01
7.93E-01
8.87E-03
9.54E-01
1.84E-02
6.05E-01
5.57E-01
4.24E-01
1.17E-01
4.10E-02
8.96E-01
8.32E-01
1.17E-01
6.56E-02
4.25E-01
9.67E-02
7.66E-01
5.56E-01
3.27E-02
8.30E-02
3.57E-01
6.00E-02
3.72E-01
9.45E-01
3.73E-01
9.44E-01
4.89E-01
8.00E-01
6.19E-01
4.86E-01
6.09E-01
1.15E-01
8.28E-01




rs11075995 2.59E-02 6.31E-05 5.08E-01 1.28E-03 2.06E-05 1.29E-01

rs17817449 4.33E-04 7.24E-06 4.06E-01 1.84E-03 6.63E-07 9.47E-01
rs3803662 1.94E-02 4.91E-08 5.14E-01 9.98E-03 5.26E-10 4.49E-01
rs13329835 2.43E-03 2.06E-01 4.27E-01 3.57E-04 3.71E-01 6.91E-01
chrl7.29230520.D 1.08E-04 2.93E-02 4.95E-01 1.48E-05 4.19E-02 3.82E-01
rs6504950 2.72E-03 4.06E-01 6.38E-01 3.77E-03 1.12E-01 2.72E-01
rs745570 1.45E-04 9.31E-04 1.08E-01 3.52E-05 8.72E-03 9.02E-02
rs1436904 5.72E-03 9.91E-01 8.65E-01 7.34E-02 6.83E-01 7.51E-02
rs527616 2.24E-01 1.09E-01 2.92E-01 8.25E-06 1.04E-01 1.61E-02
rs6507583 9.44E-05 6.99E-01 6.00E-01 3.96E-06 4.48E-01 6.73E-01
rs2363956 1.23E-03 2.47E-08 3.62E-01 2.17E-04 1.28E-09 2.27E-01
rs4808801 2.79E-02 7.48E-03 2.21E-01 9.18E-04 1.57E-05 9.83E-01
rs8170 1.32E-04 4.52E-05 6.95E-01 7.28E-04 1.33E-07 3.81E-01
rs3760982 5.25E-02 2.28E-01 5.60E-01 2.00E-02 4.24E-02 7.26E-01
rs2823093 1.69E-03 4.30E-01 7.64E-01 1.14E-04 2.47E-01 7.17E-01
rs132390 6.73E-02 4.08E-02 2.10E-01 4.40E-01 1.16E-01 9.35E-01
rs17879961 8.66E-06 4.64E-01 4.31E-01 2.11E-06 7.46E-01 8.55E-01
rs6001930 3.75E-04 6.06E-04 3.86E-01 1.91E-03 1.48E-03 5.31E-03
Chr 13922 Chr13g22
Adj new Adj old Adj new Adj old
rs6562760 rs6562760 rs6562760* rs12870942 rs12870942 rs12870942*

snp pvalue pvalue pvalue pvalue pvalue pvalue

rs616488 6.16E-03 2.83E-01 4.09E-01 6.52E-03 7.66E-05 6.57E-01
rs12022378 2.30E-02 9.94E-01 5.46E-01 2.08E-04 2.14E-01 8.83E-01
rs11249433 2.22E-01 3.47E-01 3.15E-01 7.00E-02 3.64E-01 1.92E-01
rs12048493 2.31E-02 4.17E-01 6.97E-01 1.87E-02 5.92E-01 5.85E-01
rs12405132 1.35E-02 9.11E-01 5.92E-01 9.28E-03 3.01E-01 6.90E-01
rs4245739 2.76E-01 7.97E-03 9.27E-01 2.96E-01 2.31E-08 5.03E-01
rs6678914 4.57E-02 1.15E-01 9.80E-01 6.84E-03 1.30E-03 9.46E-01
rs72755295 4.46E-03 4.45E-01 6.39E-01 5.49E-05 3.95E-02 7.71E-01
rs12710696 3.20E-01 2.60E-02 6.18E-01 1.89E-01 5.85E-05 4.35E-01
rs4849887 3.76E-01 6.55E-01 1.06E-01 2.28E-01 2.36E-02 8.05E-01
rs1550623 8.91E-03 2.00E-02 7.22E-02 9.54E-02 1.14E-01 6.67E-01
rs2016394 1.63E-03 1.33E-01 9.81E-02 4.08E-02 5.89E-01 5.33E-01
rs1045485 7.48E-04 3.94E-01 1.47E-01 5.40E-04 1.45E-01 5.10E-01
rs13387042 2.99E-03 6.09E-01 1.48E-01 1.16E-02 1.03E-01 9.78E-01
rs16857609 1.54E-03 9.97E-03 1.89E-01 5.21E-05 4.19E-04 2.26E-01
rs6762644 2.50E-02 5.34E-01 7.65E-01 1.52E-02 7.56E-01 6.06E-01
rs4973768 1.06E-01 5.19E-01 7.86E-01 4.34E-03 4.43E-02 7.20E-01

rs12493607 3.37E-01 1.85E-01 9.42E-02 3.33E-03 6.92E-01 9.35E-01




rs6796502
rs1053338
rs9790517
rs6828523
rs10069690
rs2736108
rs7726159
rs13162653
rs2012709
rs10941679
rs10472076
rs1353747
rs889312
rs7707921
rs1432679
rs11242675
rs204247
rs150750171
rs17529111
rs12662670
rs2046210
rs6964587
rs4593472
rs720475
rs9693444
rs13365225
rs2943559
rs6472903
rs13267382
rs11780156
rs13281615
rs1011970
rs10759243
rs865686
rs2380205
rs11814448
rs7072776
rs10995190
rs704010
rs7904519
rs11199914

7.50E-03
1.40E-02
1.89E-03
3.15E-02
1.43E-02
1.29E-02
4.78E-02
6.01E-01
3.02E-01
1.61E-02
1.95E-01
6.33E-03
8.78E-01
9.60E-01
5.96E-02
4.48E-01
1.02E-01
8.67E-03
3.69E-04
2.74E-03
1.79E-01
6.29E-03
7.04E-03
3.40E-02
1.51E-01
2.97E-03
1.08E-02
5.40E-02
1.43E-02
2.75E-04
5.51E-01
3.06E-02
6.72E-02
4.89E-02
6.18E-05
9.88E-04
1.80E-01
1.35E-03
4.06E-01
4.35E-02
4.65E-02

3.95E-01
7.65E-01
1.54E-01
3.71E-01
4.16E-03
1.06E-01
1.57E-01
2.20E-02
6.24E-01
4.94E-01
9.60E-01
2.67E-01
4.15E-02
5.44E-01
2.37E-01
8.88E-01
8.17E-01
9.03E-02
1.36E-02
6.58E-03
7.46E-02
1.29E-01
5.43E-01
5.73E-01
1.69E-01
6.59E-01
9.65E-01
4.85E-02
9.50E-01
6.72E-03
2.29E-01
3.57E-01
6.56E-01
4.16E-01
1.18E-02
1.36E-02
2.77E-01
4.39E-01
1.84E-01
2.15E-01
9.98E-01

8.33E-01
6.64E-01
2.68E-01
2.25E-01
8.19E-01
7.08E-01
8.38E-01
1.23E-01
3.48E-01
9.45E-01
3.02E-01
9.41E-01
2.34E-01
2.62E-01
7.52E-01
4.13E-01
9.95E-01
4.31E-01
6.28E-02
6.24E-01
2.95E-01
3.48E-01
4.13E-01
7.02E-01
9.32E-01
4.39E-01
4.39E-01
2.99E-01
2.42E-01
4.75E-02
6.53E-02
4.65E-01
5.16E-01
5.76E-01
7.19E-03
1.14E-01
9.18E-01
2.47E-01
4.41E-01
8.34E-01
7.68E-01

2.89E-05
3.67E-04
2.58E-04
7.29E-04
3.23E-05
3.30E-05
1.53E-03
2.75E-04
1.87E-03
6.87E-03
1.87E-03
1.21E-03
1.77E-02
6.76E-01
2.53E-02
4.67E-02
3.68E-02
3.34E-05
2.08E-04
6.96E-05
1.09E-02
5.11E-02
1.57E-03
4.81E-03
7.44E-03
5.07E-03
1.29E-04
5.21E-02
2.25E-01
9.22E-04
1.09E-02
1.07E-03
5.50E-04
7.49E-03
6.99E-03
1.24E-04
2.71E-01
9.03E-04
1.17E-02
3.05E-04
7.84E-05

4.34E-01
2.61E-01
2.98E-01
8.80E-01
4.52E-10
4.18E-03
7.42E-04
4.91E-01
2.01E-01
5.90E-01
2.57E-02
1.70E-03
1.69E-01
9.72E-01
3.04E-03
8.88E-02
5.37E-01
1.91E-03
7.61E-02
6.37E-06
4.19E-07
6.50E-01
9.25E-01
3.35E-01
2.41E-02
8.38E-04
2.35E-01
1.45E-02
8.75E-03
2.02E-01
4.28E-01
5.58E-03
5.42E-01
2.94E-01
9.66E-01
4.79E-01
1.41E-01
3.94E-05
3.73E-01
3.12E-03
1.62E-01

4.72E-01
6.84E-01
6.84E-01
3.72E-01
1.61E-01
1.41E-01
8.10E-01
1.56E-01
4.59E-01
3.56E-01
7.82E-01
1.18E-01
4.78E-01
2.29E-01
9.64E-01
9.36E-01
8.17E-01
8.00E-02
6.25E-01
9.29E-01
5.35E-01
2.35E-01
7.77E-01
4.31E-01
3.83E-01
1.32E-01
6.75E-01
5.21E-01
3.89E-01
5.34E-01
7.37E-01
5.25E-01
6.84E-01
4.98E-01
9.84E-01
6.64E-02
4.77E-01
5.18E-01
6.28E-01
2.11E-01
2.13E-01




rs2981579
rs3817198
cll pos69088342
rs3903072
rs554219
rs78540526
rs11820646
rs12422552
rs10771399
rs17356907
rs1292011
rs11571833
rs2236007
rs2588809
rs999737
rs11627032
rs941764
rs11075995
rs17817449
rs3803662
rs13329835
chr17.29230520.D
rs6504950
rs745570
rs1436904
rs527616
rs6507583
rs2363956
rs4808801
rs8170
rs3760982
rs2823093
rs132390
rs17879961
rs6001930

6.81E-01
1.76E-03
8.60E-03
1.27E-01
2.37E-02
1.05E-02
4.59E-01
1.52E-02
9.98E-04
1.49E-01
1.62E-01
2.74E-03
3.73E-02
1.60E-01
1.77E-01
1.57E-02
3.77E-02
4.96E-01
1.14E-02
9.13E-01
1.74E-03
4.38E-02
3.45E-03
7.33E-02
7.21E-02
2.06E-03
9.64E-03
5.92E-03
6.38E-03
2.75E-02
1.08E-01
3.77E-02
6.97E-01
2.65E-03
1.32E-02

8.16E-03
2.22E-02
9.58E-01
3.18E-01
5.46E-01
7.58E-01
9.31E-01
4.32E-01
3.04E-01
2.22E-02
3.31E-01
1.68E-01
2.02E-01
6.28E-01
1.10E-02
4.18E-01
5.87E-01
3.89E-02
2.26E-01
2.51E-04
1.50E-01
1.62E-01
7.09E-01
3.06E-01
7.68E-01
3.16E-02
3.59E-01
2.44E-01
4.25E-01
1.40E-01
4.14E-01
4.20E-01
5.33E-01
6.74E-01
4.42E-01

2.33E-02
1.79E-01
4.62E-01
7.07E-01
3.47E-01
4.81E-01
3.49E-01
8.87E-01
2.42E-01
2.34E-01
4.65E-01
9.38E-01
4.97E-01
6.01E-01
8.08E-02
7.77E-01
9.17E-01
6.49E-01
5.06E-01
1.54E-01
2.49E-01
5.31E-01
3.42E-01
9.57E-01
7.84E-01
6.64E-02
5.11E-01
2.18E-01
4.01E-01
5.77E-01
9.22E-01
6.98E-01
9.77E-01
7.31E-01
5.36E-01

4.32E-03
1.21E-05
1.05E-04
7.51E-03
1.88E-04
3.17E-04
1.66E-02
4.54E-05
2.70E-05
3.80E-03
2.83E-01
2.77E-05
1.68E-04
1.86E-01
7.01E-04
2.72E-03
4.31E-03
4.55E-02
6.03E-04
5.85E-01
9.47E-05
2.64E-03
7.26E-04
1.60E-02
3.83E-02
4.33E-05
3.01E-05
9.78E-04
1.04E-03
3.81E-02
5.62E-04
2.07E-04
9.00E-01
3.47E-05
7.12E-04

6.34E-01
8.25E-04
3.53E-01
2.22E-01
6.35E-01
9.63E-01
7.93E-02
2.96E-02
2.76E-04
8.29E-03
3.78E-02
3.73E-03
3.61E-01
9.71E-01
6.64E-02
2.35E-02
2.72E-01
2.73E-03
2.50E-03
4.80E-08
2.05E-01
4.21E-02
3.92E-01
2.76E-02
4.53E-01
1.29E-02
7.96E-01
1.45E-04
4.25E-03
2.99E-02
5.82E-01
7.05E-01
9.03E-02
3.09E-01
5.41E-02

4.20E-01
6.46E-02
6.17E-01
9.11E-01
9.19E-01
3.42E-01
8.11E-01
2.14E-01
4.14E-01
6.77E-01
2.80E-02
8.17E-01
6.16E-01
9.55E-01
9.94E-01
8.46E-01
8.47E-01
6.68E-01
4.03E-01
2.17E-01
4.19E-01
5.45E-01
8.12E-01
9.51E-01
3.24E-01
2.14E-02
6.12E-01
2.89E-01
6.92E-01
1.16E-02
1.94E-01
4.83E-01
4.74E-01
2.30E-01
3.11E-01

Adj: adjusted



Supplementary Table 15. Associations with ER-negative breast cancer for SNPs (p<1x10") in the 2933 region.
|iCOGS/GWAS ER-negative BRCA1 carriers Meta

Chr Position rs# Allelel Allele2 MAF OR P-value MAF HR  P-value P-value3
2 201717014 rs74943274 G A 0.015 1.34 5.89x10-¢ 0.017 1.20  0.020 6.00x107
2 201717290 rs78529534 A G 0.016 0.75 5.13x10-¢ 0.017 1.23  0.008 1.83x107
2 201723140 rs79751905 G A 0.015 1.34 4.83x10-¢ 0.016 1.20  0.020 5.02x107
2 201723695 rs150365829 C T 0.015 1.34 4.61x10-¢ 0.016 1.20  0.020 4.92x107
2 201723902 rs13415568 C G 0.015 0.75 4.26x10-¢ 0.017 1.23  0.009 1.78x10-7
2 201724391 rs41271455 T C 0.015 0.74 4.01x10-¢ 0.016 1.20  0.020 4.39x107
2 201726390 rs17467658 T C 0.015 0.74 2.68x10-¢ 0.017 1.20  0.020 3.18x107
2 201729335 rs78258606 A G 0.015 0.74 1.23x10-6 0.017 1.20 0.023 1.91x107
2 201731754 chr2:201731754:D CCAAA C 0.015 0.74 1.76x10-6 0.017 1.21  0.018 1.82x10-7
2 201732571 rs149780988 T C 0.015 0.74 1.61x10-6 0.017 1.21  0.018 1.70x10-7
2 201733341 rs188686860 C T 0.016 1.36 1.16x10-6 0.017 1.22  0.013 8.34x10-8
2 201733955 rs145445307 T C 0.015 0.74 1.54x10-6 0.017 1.21  0.018 1.67x10-7
2 201739884 rs17383151 T C 0.015 0.74 1.50x10-6 0.017 1.21  0.017 1.60x10-7
2 201743594 rs115635831 A G 0.015 0.73 1.07x10-6 0.017 1.21  0.018 1.26x107
2 201749127 rs139580051 A C 0.015 0.74 1.76x10-6 0.017 1.21  0.015 1.56x10-7
2 201750683 rs16835425 C T 0.015 1.35 2.61x10-¢ 0.017 1.20 0.019 2.77x1077
2 201773257 rs114687445 A G 0.015 0.74 1.22x10-6 0.017 1.21  0.015 1.03x10-7
2 201778911 rs192952120 C T 0.015 1.36 9.94x107 0.017 1.21  0.015 8.66x10-8
2 201779820 rs190521476 C A 0.016 1.36 1.15x10-6 0.017 1.21  0.015 1.04x10-7
2 201782763 rs17467748 A G 0.015 0.74 9.93x107 0.017 1.21  0.015 8.66x10-8
2 201786050 chr2:201786050:1 G GT 0.015 0.74 9.93x107 0.017 1.21  0.015 8.66x10-8
2 201787453 rs16835746 C T 0.015 1.36 9.93x107 0.017 1.21  0.015 8.66x10-8
2 201788479 rs76637130 A C 0.016 0.75 4.47x10-6 0.018 1.19 0.023 5.70x10-7
2 201789600 rs16835779 C G 0.016 0.75 5.34x10-¢ 0.018 1.19 0.023 6.60x10-7
2 201789638 rs148850748 C T 0.015 1.36 9.93x107 0.017 1.21  0.015 8.66x10-8
2 201793388 rs183216043 T C 0.015 0.74 9.93x107 0.017 1.21  0.015 8.66x10-8
2 201794885 rs17383256 G C 0.015 1.36 9.89x107 0.017 1.21  0.015 8.60x10-8
2 201800167 rs11895356 G A 0.016 1.33 4.85x10-¢ 0.018 1.20 0.021 5.41x1077
2 201800686 rs16835997 A T 0.015 0.74 9.92x107 0.017 1.21  0.015 8.66x10-8
2 201804562 rs16836061 A C 0.015 0.74 9.92x107 0.017 1.21  0.015 8.66x10-8
2 201805255 chr2:201805255:1 T TG 0.015 0.74 9.92x107 0.017 1.21  0.015 8.76x10-8
2 201813224 rs16836158 A G 0.016 0.75 5.73x10-¢ 0.018 1.19 0.023 7.01x10-7
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P-values for BRCAL carriers were estimated by a kinship-adjusted retrospective likelihood approach.
P-values for iCOGS/BCAC and for meta-analysis were estimated by Chi-square



Supplementary Table 16. Conditional analysis for index SNPs from five independent signals in the 2g33.1 PPIL3/CASP8 region

Overall breast cancer

ER-negative breast cancer

Adjusted Unadjusted Adjusted Unadjusted
Location Position Gene rs# OR P OR P OR P OR P
2g33.1 201717014  CLK1 rs74943274 1.14 1.44x10° 1.13  1.2x10° 1.38 1.35x10° 1.35  1.10x10”
2033.1 202036478 CFLAR rs7558475 1.06 4.24x107° 1.07 2.4x10™ 1.08 0.04 1.09 0.013
2033.1 202141838 CASP8 rs36043647 0.98 0.26 0.97 0.17 0.96 0.28 0.95 0.19
2033.1 202181247 ALS2CR12 rs1830298 0.97 3.71x10° 0.96 2.40x10° 0.98 0.32 0.96 0.083
2033.1 202379828 ALS2CR11 rs59278883 0.94 3.04x107° 0.94 1.4x10™ 0.94 0.09 0.94 0.068

iICOGS/BCAC data only. Associations for each index SNP were adjusted for the four other index SNPs.

Adjusted: Associations for each index SNP adjusted for the four other index SNPs.

Unadjusted: Associations for each index SNP without adjustment
P-values for iCOGS/BCAC and for meta-analysis were estimated by Chi-square


http://www.ncbi.nlm.nih.gov/variation/view/?q=rs74943274&chr=NC_000002.11&filters=source:dbsnp&assm=GCF_000001405.25
http://www.ncbi.nlm.nih.gov/variation/view/?q=rs7558475&chr=NC_000002.11&filters=source:dbsnp&assm=GCF_000001405.25
http://www.ncbi.nlm.nih.gov/variation/view/?q=rs36043647&chr=NC_000002.11&filters=source:dbsnp&assm=GCF_000001405.25
http://www.ncbi.nlm.nih.gov/variation/view/?q=rs1830298&chr=NC_000002.11&filters=source:dbsnp&assm=GCF_000001405.25
http://www.ncbi.nlm.nih.gov/variation/view/?q=rs59278883&chr=NC_000002.11&filters=source:dbsnp&assm=GCF_000001405.25

Supplemental Table 17. 2p23 eQTL SNPs from BC765 and BC241 tumor cohorts

eQTL BC765

Gene ePos SNP mPos N p-value ER-neg p-value
TRMT61B 29082931 rs6419696 29010339 762 1.2E-17 0.0026
TRMT61B 29082931 rs13016112 29012574 757 1.5E-17 0.0027
TRMT61B 29082931 chr2:29062249:D 29062249 753 1.8E-17 0.0022
TRMT61B 29082931 rs3190 29025479 754 2.0E-17 0.0045
TRMT61B 29082931 chr2:29019056:D 29019056 757 2.6E-17 0.0024
TRMT61B 29082931 rs4132617 29031312 763 4.4E-17 0.0029
TRMT61B 29082931 chr2:29021511:D 29021511 761 5.1E-17 0.0037
TRMT61B 29082931 rs6547873 28981983 756 6.5E-17 0.0065
TRMT61B 29082931 rs6547874 28982030 756 6.5E-17 0.0065
TRMT61B 29082931 rs7579321 28983166 756 6.5E-17 0.0063
TRMT61B 29082931 chr2:29021814:D 29021814 759 8.8E-17 0.0027
TRMT61B 29082931 rs4563180 29093695 754 9.7E-17 0.002
TRMT61B 29082931 rs4233729 29092679 756 1.1E-16 0.0023
TRMT61B 29082931 rs4611608 29064536 765 1.1E-16 0.0023
TRMT61B 29082931 rs4666122 29092850 755 1.1E-16 0.0023
TRMT61B 29082931 rs4638745 29093803 755 1.1E-16 0.0023
TRMT61B 29082931 rs7567861 29035849 759 1.2E-16 0.0027
TRMT61B 29082931 rs6709674 28989667 749 1.3E-16 0.0063
TRMT61B 29082931 rs4665436 29090227 757 1.3E-16 0.0023
TRMT61B 29082931 rs6547880 29018889 758 1.4E-16 0.0027
TRMT61B 29082931 rs11127189 28992020 754 1.7E-16 0.0057
TRMT61B 29082931 rs12475612 29030006 762 1.9E-16 0.0028
TRMT61B 29082931 rs6718662 29048758 757 2.0E-16 0.0025
TRMT61B 29082931 rs56178008 29098543 752 2.1E-16 0.0035
TRMT61B 29082931 SNP_A-8465813 28998077 765 2.1E-16 0.00075
TRMT61B 29082931 SNP_A-1900844 29061111 765 2.2E-16 0.0022
TRMT61B 29082931 rs6547878 29010066 758 2.3E-16 0.00077
TRMT61B 29082931 rs6747852 29009840 760 2.3E-16 0.00064
TRMT61B 29082931 rs6742291 29007349 761 2.3E-16 0.00064
TRMT61B 29082931 rs72784066 29081175 758 2.3E-16 0.0025
TRMT61B 29082931 rs1128416 29001691 760 2.4E-16 0.00069
TRMT61B 29082931 rs11684695 29088450 765 2.5E-16 0.0022
TRMT61B 29082931 rs6547882 29037001 750 2.7E-16 0.0021
TRMT61B 29082931 rs12714241 28969413 749 2.8E-16 0.01
TRMT61B 29082931 rs66904522 29080892 762 3.0E-16 0.0019
TRMT61B 29082931 rs10865508 29053704 762 3.2E-16 0.0025
TRMT61B 29082931 rs11685682 29056801 762 3.2E-16 0.0024
TRMT61B 29082931 rs6547877 29006591 724 4.3E-16 0.00023
TRMT61B 29082931 rs55785599 29087814 764 4.7E-16 0.002
TRMT61B 29082931 rs3768665 29005602 761 5.1E-16 0.00065
TRMT61B 29082931 chr2:28994282:1 28994282 758 5.6E-16 0.00088
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29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931

rs11127190
rs67410623
rs10174533
rs966250
chr2:29094722:1
rs57286839
rs4632298
rs11686412
rs12472549
rs10198789
chr2:29007808:D
chr2:29062248:D
rs62129843
rs4477866
rs6710080
rs6710082
rs6706858
chr2:28993652:D
rs12714242
rs4632297
rs78719787
chr2:28994284:1
chr2:29101401:D
rs4358081
rs4289133
SNP_A-8408952
rs11690571
rs4666119
rs6707848
rs4666124
rs7579277
rs6752464
chr2:29003787:D
rs12714246
rs10183665
chr2:29016262:D
rs6730321
rs12714243
rs13018031
rs2276547
rs4665432
rs11688129
rs4549034
rs4372836

29043212
29057440
28968928
28974139
29094722
29084934
29076282
28992405
28992004
28968811
29007808
29062248
29008175
29009089
28989975
28989977
28992607
28993652
28982629
29008425
28983991
28994284
29101401
29100642
29100646
29100845
29075031
28975690
28988083
29102106
28996295
28989887
29003787
29017358
28995226
29016262
29004299
28992293
29015982
28975107
28952026
28952581
28972579
28973883

758
761
749
749
742
750
756
756
755
747
759
713
712
749
752
752
753
749
730
747
729
694
713
764
764
765
738
755
752
739
751
747
744
761
759
759
763
755
763
719
764
764
764
764

5.7E-16
6.0E-16
6.3E-16
6.3E-16
6.6E-16
7.4E-16
8.4E-16
8.6E-16
8.7E-16
9.5E-16
1.0E-15
1.3E-15
1.4E-15
1.9E-15
2.2E-15
2.2E-15
2.5E-15
6.0E-15
6.7E-15
2.8E-14
3.1E-14
1.9E-13
8.9E-12
2.8E-11
2.9E-11
5.8E-11
1.1E-10
3.1E-10
8.2E-10
1.1E-09
1.1E-09
1.2E-09
1.5E-09
1.6E-09
1.7E-09
2.0E-09
2.0E-09
2.1E-09
2.1E-09
2.1E-09
2.3E-09
2.3E-09
2.3E-09
2.3E-09

0.0028
0.0023
0.012
0.012
0.0019
0.0023
0.0022
0.00052
0.00054
0.012
0.00048
0.0038
0.00055
0.0042
0.00078
0.00087
0.00057
0.00053
0.0098
0.0011
0.5
7.00E-04
0.011
0.016
0.016
0.016
0.0038
0.034
0.025
0.0054
0.014
0.013
0.0096
0.0086
0.013
0.0099
0.012
0.013
0.011
0.05
0.036
0.041
0.035
0.035




TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B

29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931

chr2:28986568:D
rs2045886
chr2:29011141:D
rs13011935
rs7475
rs6547872
SNP_A-1908574
chr2:28955848:1
rs12185717
chr2:28951498:D
rs4666123
rs4254466
SNP_A-2279820
rs12465314
rs55721532
rs4408686
rs12151717
rs6707130
rs11127188
rs62131973
rs13024443
rs4665431
SNP_A-8472586
rs62131971
rs7598876
rs7601720
chr2:29011337:D
rs11690423
rs6728459
rs72782294
rs7580078
rs111534567
chr2:28952183:D
rs4558548
rs7601934
rs13019104
rs745645
rs4580350
rs4640348
rs2169751
rs11683296
rs56240884
rs13019397
rs13009357

28986568
29010517
29011141
29014746
29023749
28978074
29005870
28955848
29069551
28951498
29102004
29009049
28951698
29102888
28938968
28940526
29004046
28973276
28972852
29044437
29046185
28938168
29150981
29044280
28974466
29032478
29011337
28951537
28999336
28953390
28997001
28949773
28952183
28985674
29032673
29094928
28931571
28965156
28965479
28966758
28925404
28940154
29016019
29041877

733
764
764
764
764
747
765
758
756
761
760
727
765
758
765
765
764
764
764
758
758
764
765
736
739
759
757
763
743
763
748
761
745
720
761
737
762
753
753
753
763
764
729
760

2.4E-09
2.4E-09
2.4E-09
2.4E-09
2.4E-09
2.6E-09
2.8E-09
3.2E-09
3.3E-09
3.3E-09
3.5E-09
3.5E-09
3.8E-09
3.8E-09
3.9E-09
3.9E-09
4.1E-09
4.6E-09
4.7E-09
4.9E-09
4.9E-09
5.0E-09
5.0E-09
5.1E-09
5.1E-09
5.3E-09
5.3E-09
5.4E-09
5.5E-09
6.0E-09
6.2E-09
6.2E-09
6.2E-09
6.3E-09
6.3E-09
7.3E-09
7.4E-09
7.4E-09
7.4E-09
7.4E-09
7.5E-09
7.7E-09
8.1E-09
8.2E-09

0.015
0.011
0.012
0.012
0.011
0.076
0.011
0.04
0.013
0.036
0.0064
0.0049
0.036
0.0069
0.027
0.027
0.01
0.043
0.039
0.012
0.012
0.024
0.013
0.014
0.034
0.012
0.0093
0.041
0.0026
0.046
0.0031
0.042
0.046
0.00047
0.014
0.0096
0.03
0.04
0.042
0.039
0.029
0.022
0.0052
0.012




TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B

29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931

rs12714249
rs6728045
chr2:29011335:D
rs4233727
rs2169748
rs13030835
rs13025081
rs6760186
rs13030945
rs10177006
rs34409160
rs13417543
rs13382966
rs7597048
rs7562170
rs2045884
rs55835850
SNP_A-2079054
rs7607844
SNP_A-2202990
rs55877710
rs55883854
rs34627117
SNP_A-1867530
rs6725177
rs10188412
chr2:28943346:D
rs6710959
rs2293553
chr2:28996536:D
rs55836936
SNP_A-2087248
rs10179580
rs11677127
rs11675572
rs4531886
rs12463507
rs72782280
rs61275598
rs12613887
rs7371404
rs12622793
rs12622122
SNP_A-1823752

29055916
29083075
29011335
28977244
28957753
29017474
29083850
29087274
29087799
29088256
28943865
29068457
29068882
29066756
28943516
28964355
28949296
28932502
28971738
29032746
28929308
28929541
28930476
29032238
29007855
29000287
28943346
28958603
28932284
28996536
28922833
29070805
29088338
28945646
28931376
28917964
29068519
28911349
28911091
29111099
29111818
29111106
29111060
29100168

762
758
702
749
763
763
765
765
765
765
761
764
764
757
761
747
741
765
749
765
760
760
761
765
762
762
757
759
764
740
755
765
743
755
754
761
726
756
735
735
742
735
728
765

8.5E-09
8.6E-09
8.7E-09
8.7E-09
9.0E-09
9.1E-09
9.6E-09
9.6E-09
9.6E-09
9.6E-09
9.7E-09
9.8E-09
9.8E-09
1.0E-08
1.0E-08
1.1E-08
1.1E-08
1.2E-08
1.2E-08
1.3E-08
1.3E-08
1.3E-08
1.4E-08
1.4E-08
1.5E-08
1.6E-08
1.6E-08
1.8E-08
2.0E-08
2.3E-08
2.5E-08
2.6E-08
2.7E-08
3.2E-08
4.1E-08
5.4E-08
7.1E-08
2.7E-07
6.4E-07
1.3E-06
1.7E-06
2.1E-06
2.6E-06
4.6E-06

0.0099
0.01
0.012
0.031
0.037
0.01
0.011
0.011
0.011
0.011
0.034
0.0098
0.0099
0.0099
0.044
0.036
0.045
0.029
0.025
0.013
0.026
0.026
0.026
0.013
0.0029
0.0029
0.039
0.039
0.035
0.0028
0.036
0.0099
0.0083
0.039
0.026
0.034
0.36
0.049
0.04
8.60E-06
6.10E-06
6.00E-06
4.40E-06
0.039




TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B
TRMT61B

29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931
29082931

rs34921009
rs60617439
rs12472404
rs7580240
rs4666151
rs72786123
*rs67073037
rs11680458
rs1131880
rs12465505
rs12477538

chr2:29171587:D

rs4666144
rs3885709
rs6734079
rs12465258
rs67612857
rs3924271
rs4666142
rs4666125
rs4666129
rs4407214
rs66604446
rs66768547
SNP_A-2170642
SNP_A-2150329
rs79226661
rs4233728
rs4438440
rs150477535
rs4371318
rs4666141
rs3924272
rs11695230
rs67873458
rs6721781
rs11677485
rs12620306
rs147684450
SNP_A-2006240
rs4666128
rs11677283

29099285
29099528
29179452
29114372
29177344
29177823
29119585
29170623
29170676
29171085
29171288
29171587
29174105
29168848
29160421
29162904
29161707
29167692
29171544
29112923
29136136
29118258
29119930
29120116
29171381
29129418
28970001
28977274
29121611
29013391
29156360
29164022
29167678
29130140
29119773
29120030
29146094
29133600
29008220
29120733
29134513
29151035

765
765
761
755
765
765
757
765
765
765
765
765
765
764
760
759
763
763
765
751
749
765
765
765
765
765
737
711
764
727
763
763
763
764
765
765
764
757
744
765
763
765

5.1E-06
5.1E-06
9.0E-06
9.9E-06
1.0E-05
1.0E-05
1.5E-05
1.8E-05
1.8E-05
1.8E-05
1.8E-05
1.8E-05
1.8E-05
1.8E-05
1.9E-05
2.6E-05
2.7E-05
2.7E-05
3.0E-05
3.1E-05
3.1E-05
3.2E-05
3.2E-05
3.2E-05
3.3E-05
3.5E-05
3.6E-05
3.9E-05
4.1E-05
4.2E-05
4.7E-05
4.7E-05
4.7E-05
4.7E-05
5.4E-05
5.4E-05
5.4E-05
5.5E-05
5.5E-05
5.6E-05
6.1E-05
6.3E-05

0.037
0.037
1.80E-06
9.90E-06
5.60E-06
5.40E-06
3.90E-06
4.70E-06
4.00E-06
4.70E-06
4.00E-06
4.70E-06
8.30E-06
5.00E-06
2.50E-06
9.70E-06
5.40E-06
4.30E-06
6.80E-06
8.80E-06
7.70E-06
7.40E-06
7.80E-06
7.80E-06
6.80E-06
4.30E-06
0.58

0.2
7.70E-06
0.48
9.30E-06
6.90E-06
6.20E-06
5.90E-06
1.10E-05
1.10E-05
6.60E-06
1.10E-05
0.5
1.30E-05
7.70E-06
5.70E-06

eQTL BC241




Gene ePos SNP mPos N P-value P1df ERneg
TRMT61B 29082931 SNP_A-8472586 29150981 765 5.04E-09 0.013
TRMT61B 29082931 rs12613887 29111099 735 1.32E-06 8.60E-06
TRMT61B 29082931 rs7371404 29111818 742 1.69E-06 6.10E-06
TRMT61B 29082931 rs12622793 29111106 735 2.12E-06 6.00E-06
TRMT61B 29082931 rs12622122 29111060 728 2.64E-06 4.40E-06
TRMT61B 29082931 rs12472404 29179452 761 8.99E-06 1.80E-06
TRMT61B 29082931 rs7580240 29114372 755 9.91E-06 9.90E-06
TRMT61B 29082931 rs4666151 29177344 765 9.97E-06 5.60E-06
TRMT61B 29082931 rs72786123 29177823 765 9.97E-06 5.40E-06
TRMT61B 29082931 rs67073037 29119585 757 1.47E-05 3.90E-06
TRMT61B 29082931 rs11680458 29170623 765 1.75E-05 4.70E-06
TRMT61B 29082931 rs1131880 29170676 765 1.75E-05 4.00E-06
TRMT61B 29082931 rs12465505 29171085 765 1.75E-05 4.70E-06
TRMT61B 29082931 rs12477538 29171288 765 1.75E-05 4.00E-06
TRMT61B 29082931 chr2:29171587:D 29171587 765 1.75E-05 4.70E-06
TRMT61B 29082931 rs4666144 29174105 765 1.75E-05 8.30E-06
TRMT61B 29082931 rs3885709 29168848 764 1.84E-05 5.00E-06
TRMT61B 29082931 rs6734079 29160421 760 1.85E-05 2.50E-06
TRMT61B 29082931 rs12465258 29162904 759 2.60E-05 9.70E-06
TRMT61B 29082931 rs67612857 29161707 763 2.74E-05 5.40E-06
TRMT61B 29082931 rs3924271 29167692 763 2.74E-05 4.30E-06
TRMT61B 29082931 rs4666142 29171544 765 3.00E-05 6.80E-06
TRMT61B 29082931 rs4666125 29112923 751 3.11E-05 8.80E-06
TRMT61B 29082931 rs4666129 29136136 749 3.11E-05 7.70E-06
TRMT61B 29082931 rs4407214 29118258 765 3.17E-05 7.40E-06
TRMT61B 29082931 rs66604446 29119930 765 3.17E-05 7.80E-06
TRMT61B 29082931 rs66768547 29120116 765 3.17E-05 7.80E-06
TRMT61B 29082931 SNP_A-2170642 29171381 765 3.29E-05 6.80E-06
TRMT61B 29082931 SNP_A-2150329 29129418 765 3.54E-05 4.30E-06
TRMT61B 29082931 rs4438440 29121611 764 4.13E-05 7.70E-06
TRMT61B 29082931 rs4371318 29156360 763 4.69E-05 9.30E-06
TRMT61B 29082931 rs4666141 29164022 763 4.69E-05 6.90E-06
TRMT61B 29082931 rs3924272 29167678 763 4.69E-05 6.20E-06
TRMT61B 29082931 rs11695230 29130140 764 4.73E-05 5.90E-06
TRMT61B 29082931 rs67873458 29119773 765 5.38E-05 1.10E-05
TRMT61B 29082931 rs6721781 29120030 765 5.38E-05 1.10E-05
TRMT61B 29082931 rs11677485 29146094 764 5.44E-05 6.60E-06
TRMT61B 29082931 rs12620306 29133600 757 5.46E-05 1.10E-05
TRMT61B 29082931 rs4577254 29120733 765 5.61E-05 1.30E-05
TRMT61B 29082931 rs4666128 29134513 763 6.10E-05 7.70E-06
TRMT61B 29082931 rs11677283 29151035 765 6.29E-05 5.70E-06
TRMT61B 29082931 rs6743535 29135979 754 6.31E-05 4.00E-06
TRMT61B 29082931 rs12471649 29143425 764 6.54E-05 6.70E-06




TRMT61B 29082931 rs4666127 29127745 765 6.73E-05 7.50E-06

TRMT61B 29082931 rs4666134 29136653 765 6.73E-05 1.30E-05
TRMT61B 29082931 rs4666137 29137773 765 6.73E-05 6.10E-06
TRMT61B 29082931 rs4273183 29138436 765 6.73E-05 7.10E-06
TRMT61B 29082931 rs11689719 29122001 764 6.99E-05 1.10E-05
TRMT61B 29082931 rs12616009 29123191 763 7.04E-05 1.30E-05
TRMT61B 29082931 rs57693531 29129682 764 7.05E-05 4.30E-06
TRMT61B 29082931 rs11688844 29129923 764 7.05E-05 4.30E-06
TRMT61B 29082931 rs11684312 29130224 764 7.05E-05 4.30E-06
TRMT61B 29082931 rs66692018 29131987 764 7.05E-05 4.20E-06
TRMT61B 29082931 chr2:29134578:D 29134578 760 7.17E-05 1.20E-05
TRMT61B 29082931 rs4666135 29137567 759 7.60E-05 7.30E-06
TRMT61B 29082931 rs55717610 29174225 747 8.76E-05 0.045

TRMT61B 29082931 chr2:29161322:1 29161322 762 8.82E-05 0.036

TRMT61B 29082931 chr2:29151714:1 29151714 759 9.18E-05 6.10E-06
TRMT61B 29082931 rs4533438 29112143 753 9.80E-05 0.026

eProbe: expression array probe for candidate gene; ePos: Location of candidate gene; mPos: Location of SNP.
Genome build GRCh37.13; N: number of samples assessed; P-value (chi-square): significance of association between SNP and gene expression.



Supplementary Table 18. Conditional analysis of top eQTL and ER-negative risk SNPs in novel loci

Chr SNP type SNP Conditional Conditional Conditional
beta SE p-value

Chr 2p23 eQTL rs6419696 8.01x107 2.40x10° 0.74
ER-negative risk  rs4577244 -9.44x10 2.85x10 9.07x10™

Chr13q22 eQTL rs67241368 -1.48x10 1.94x10° 0.44
ER-negative risk  rs6562760 5.14x10 2.30x10* 0.025
ER-negative risk  rs12870942 7.21x10 2.07x10° 4.94x10™

Chr 233 eQTL rs2136600 -5.58x107 2.36x107 0.018
ER-negative risk  rs115635831 0.36 7.15x10 4.60x10”

P-value (chi-squate): significance of association between SNPs



Supplementary Table 19. 13922 eQTL SNPs from BC765, BC241, and NB116 cohorts

eQTL BC765

Probe Gene ePos SNP mPos N P-value
RNASeq PIBF1 73473411 rs4885057 73596617 733 9.04E-06
RNASeq PIBF1 73473411 rs9543180 73521987 730 3.75E-05
RNASeq PIBF1 73473411 rs9543186 73539019 741 0.000157
RNASeq PIBF1 73473411 rs75864382 73560777 759 0.000169
RNASeq PIBF1 73473411 rs9543189 73565273 759 0.000169
RNASeq PIBF1 73473411 rs76313597 73503177 760 0.000178
RNASeq PIBF1 73473411 rs9543177 73503775 760 0.000178
RNASeq PIBF1 73473411 rs9530118 73526502 760 0.000178
RNASeq PIBF1 73473411 rs9543182 73526528 760 0.000178
RNASeq PIBF1 73473411 rs9530121 73528001 760 0.000178
RNASeq PIBF1 73473411 chr13:73551760:1 73551760 760 0.000178
RNASeq PIBF1 73473411 rs75497275 73552634 760 0.000178
RNASeq PIBF1 73473411 rs74930540 73553774 760 0.000178
RNASeq PIBF1 73473411 rs9543194 73568704 758 0.000181
RNASeq PIBF1 73473411 rs2151318 73527197 761 0.000188
RNASeq PIBF1 73473411 rs8002896 73560141 719 0.000218
RNASeq PIBF1 73473411 rs2325492 73556824 760 0.000244
RNASeq PIBF1 73473411 rs4885054 73544874 763 0.000249
RNASeq PIBF1 73473411 rs9318130 73550225 763 0.000249
RNASeq PIBF1 73473411 rs1000973 73555632 763 0.000249
RNASeq PIBF1 73473411 rs4885051 73500247 764 0.000252
RNASeq PIBF1 73473411 rs9573066 73502928 764 0.000252
RNASeq PIBF1 73473411 rs9573069 73519628 764 0.000252
RNASeq PIBF1 73473411 rs9573071 73526335 764 0.000252
RNASeq PIBF1 73473411 rs9573072 73533197 764 0.000252
RNASeq PIBF1 73473411 rs6562733 73534034 763 0.000252
RNASeq PIBF1 73473411 rs9573073 73539853 764 0.000252
RNASeq PIBF1 73473411 rs9592873 73541331 764 0.000252
RNASeq PIBF1 73473411 rs6562734 73545222 762 0.000255
RNASeq PIBF1 73473411 rs7317863 73551492 762 0.000255
RNASeq PIBF1 73473411 rs9573067 73503007 764 0.000261
RNASeq PIBF1 73473411 rs7322181 73523754 764 0.000261
RNASeq MZT1 73292216.5 rs9573170 73952698 752 0.000271
RNASeq PIBF1 73473411 rs12872054 73521703 763 0.000281
RNASeq PIBF1 73473411 rs1475688 73520224 756 0.000321
RNASeq PIBF1 73473411 SNP_A-8469710 73503847 765 0.000379
RNASeq PIBF1 73473411 rs1547286 73591805 753 0.000398
RNASeq KLF5 73642409 rs74775679 74422000 745 0.000423
RNASeq PIBF1 73473411 rs9564930 73500450 764 0.000426
RNASeq PIBF1 73473411 rs1591145 73527395 764 0.000426
RNASeq PIBF1 73473411 rs9573074 73541594 764 0.000426
RNASeq KLF12 74484107.5 rs9543449 74340075 760 0.000448
RNASeq PIBF1 73473411 chr13:73551318:D 73551318 696 0.000471
RNASeq KLF5 73642409 rs73537919 74425396 760 0.000506
RNASeq MZT1 73292216.5 rs9573172 73953498 758 0.000523
RNASeq KLF5 73642409 rs75623818 74432865 708 0.000592
RNASeq MZT1 73292216.5 rs9592908 73954363 765 0.00072
RNASeq MZT1 73292216.5 rs9600118 73954675 765 0.00072
RNASeq MZT1 73292216.5 rs9600119 73954865 765 0.00072
RNASeq MZT1 73292216.5 rs9600120 73956435 765 0.00072
RNASeq MZT1 73292216.5 rs9573173 73956666 765 0.00072
RNASeq MZT1 73292216.5 rs9573174 73956787 765 0.00072
RNASeq MZT1 73292216.5 rs9573176 73957464 765 0.00072
RNASeq MZT1 73292216.5 rs9573177 73957589 765 0.00072
RNASeq MZT1 73292216.5 rs9573178 73957620 765 0.00072
RNASeq MZT1 73292216.5 rs9573179 73957719 765 0.00072
RNASeq MZT1 73292216.5 rs9573180 73958504 765 0.00072
RNASeq MZT1 73292216.5 rs9564972 73958814 765 0.00072
RNASeq MZT1 73292216.5 rs9564973 73958923 765 0.00072
RNASeq MZT1 73292216.5 rs9564974 73959005 765 0.00072

RNASeq MZT1 73292216.5 rs9573182 73960140 765 0.00072




RNASeq MZT1 73292216.5 rs9573183 73961563 765 0.00072
RNASeq MZT1 73292216.5 rs9592911 73963492 765 0.00072
RNASeq MZT1 73292216.5 rs17090134 73966659 765 0.00072
RNASeq MZT1 73292216.5 rs17090136 73966756 765 0.00072
RNASeq PIBF1 73473411 rs9564936 73587814 733 0.000736
RNASeq PIBF1 73473411 rs9592877 73595330 756 0.000837
RNASeq PIBF1 73473411 rs9600060 73595560 756 0.000837
RNASeq PIBF1 73473411 rs9530135 73586731 746 0.000898
RNASeq KLF12 74484107.5 SNP_A-1918937 74339344 765 0.000941
RNASeq PIBF1 73473411 rs9543193 73568576 745 0.000949
eQTL BC241

Probe Gene ePos SNP mPos N P-value
A_23_P48416 DIS3 73342941.5 rs9543113 73341750 236 1.78E-05
A_23_P48416 DIS3 73342941.5 rs7332388 73349359 236 1.78E-05
A_24_P219024 DIS3 73342941.5 rs8001639 73262337 237 7.95E-05
A_24.P219024 DIS3 73342941.5 rs9543080 73268372 233 8.63E-05
A_24_P219024 DIS3 73342941.5 rs9573012 73260154 238 9.79E-05
A_24_P219024 DIS3 73342941.5 rs1073649 73264563 238 9.79E-05
A_24_P219024 DIS3 73342941.5 rs1073650 73264752 238 9.79E-05
A_24_P219024 DIS3 73342941.5 rs7328685 73265858 238 9.79E-05
A_24_P219024 DIS3 73342941.5 rs9573014 73266266 238 9.79E-05
A_24_P219024 DIS3 73342941.5 rs1440868 73267564 234 0.000108
A_24_P219024 DIS3 73342941.5 rs9543078 73267297 236 0.000116
A_24_P219024 DIS3 73342941.5 rs9573010 73255214 234 0.000119
A_24_P219024 DIS3 73342941.5 rs11148920 73280658 230 0.000161
A_23_P48416 DIS3 73342941.5 rs1318737 73341211 236 0.000207
A_23_P48416 DIS3 73342941.5 rs7332140 73349225 236 0.000207
A_24_P219024 DIS3 73342941.5 rs9318115 73285521 231 0.000231
A_24_P219024 DIS3 73342941.5 rs3850048 73258232 237 0.000244
A_23_P48416 DIS3 73342941.5 rs7333100 73343714 232 0.00028
A_23_P48416 DIS3 73342941.5 rs2043976 73367642 241 0.000293
A_23_P48416 DIS3 73342941.5 rs1372000 73369642 241 0.000293
A_23_P48416 DIS3 73342941.5 chr13:73377404:D 73377404 241 0.000293
A_23_P48416 DIS3 73342941.5 rs723944 73379684 241 0.000293
A_23_P48416 DIS3 73342941.5 rs7331370 73387699 241 0.000293
A_23_P48416 DIS3 73342941.5 rs1886659 73392190 241 0.000293
A_23_P48416 DIS3 73342941.5 rs7989157 73394217 241 0.000293
A_23_P48416 DIS3 73342941.5 rs7321471 73402193 241 0.000293
A_23_P48416 DIS3 73342941.5 rs74573585 73404149 241 0.000293
A_23_P48416 DIS3 73342941.5 rs11840575 73405652 241 0.000293
A_23_P48416 DIS3 73342941.5 rs997186 73413500 241 0.000293
A_24.P219024 DIS3 73342941.5 rs9573008 73253625 238 0.000297
A_24.P219024 DIS3 73342941.5 rs9573009 73253700 240 0.000313
A_24_P219024 DIS3 73342941.5 rs9564911 73253728 240 0.000313
A_24_P219024 DIS3 73342941.5 rs9564912 73254802 240 0.000313
A_24_P219024 DIS3 73342941.5 rs9564913 73255104 240 0.000313
A_24_P219024 DIS3 73342941.5 rs9573011 73255354 240 0.000313
A_24_P219024 DIS3 73342941.5 rs9543063 73255745 240 0.000313
A_24_P219024 DIS3 73342941.5 rs9543067 73256676 240 0.000313
A_24_P219024 DIS3 73342941.5 rs4119478 73254212 241 0.000338
A_23_P48416 DIS3 73342941.5 rs7333860 73405729 240 0.000368
A_23_P48416 DIS3 73342941.5 rs7988026 73377983 238 0.000382
A_24_P219024 DIS3 73342941.5 rs9543065 73255886 238 0.000475
A_23_P48416 DIS3 73342941.5 rs1892382 73426947 234 0.000589
A_23_P48416 DIS3 73342941.5 rs7998287 73444518 233 0.000632
A_23_P48416 DIS3 73342941.5 rs17282491 73441845 236 0.000652
A_23_P48416 DIS3 73342941.5 rs61181891 73368088 238 0.000707
A_23_P48416 DIS3 73342941.5 rs17196441 73399452 238 0.000707
A_23_P48416 DIS3 73342941.5 rs11148923 73417074 238 0.000707
A_23_P48416 DIS3 73342941.5 rs12583408 73417437 238 0.000707
A_23_P48416 DIS3 73342941.5 rs117641126 73419315 238 0.000707
A_23_P48416 DIS3 73342941.5 rs17209721 73423663 238 0.000707
A_23_P48416 DIS3 73342941.5 rs61967068 73431009 238 0.000707




A_23_P48416 DIS3 73342941.5 rs61967071 73432351 238 0.000707

A_23_P48416 DIS3 73342941.5 rs10492655 73435207 238 0.000707
A_23_P48416 DIS3 73342941.5 chr13:73436758:D 73436758 238 0.000707
A_23_P48416 DIS3 73342941.5 rs12429077 73442034 238 0.000707
A_23_P48416 DIS3 73342941.5 rs11148924 73446411 238 0.000707
A_23_P48416 DIS3 73342941.5 rs12583255 73448228 238 0.000707
A_23_P48416 DIS3 73342941.5 rs12429272 73464429 238 0.000707
A_23_P48416 DIS3 73342941.5 rs11839523 73418726 237 0.000841
A_24_P219024 DIS3 73342941.5 rs9564914 73269449 229 0.000857
eQTL NB116

Probe Gene ePos SNP mPos N P-value
A_23_P354805 KLF12 74484107 rs112349378 74034883 111 0.00104
A_23_P354805 KLF12 74484107 rs73226438 74023847 112 0.00133
A_23_P48416 DIS3 73342941.5 rs9573103 73658273 116 0.00205
A_23_P48416 DIS3 73342941.5 rs9564942 73658544 116 0.00205
A_23_P354805 KLF12 74484107 rs17090217 74039235 115 0.00222
A_23_P354805 KLF12 74484107 rs10507815 74039881 115 0.00222
A_23_P354805 KLF12 74484107 rs10507816 74039991 115 0.00222
A_24_P219024 DIS3 73342941.5 rs9543285 73812537 114 0.00229
A_24_P219024 DIS3 73342941.5 rs12870942 73806982 116 0.00234
A_24_P219024 DIS3 73342941.5 rs17181761 73811471 116 0.00234
A_24_P219024 DIS3 73342941.5 rs9573140 73813803 116 0.00234
A_24_P219024 DIS3 73342941.5 rs9543287 73814441 116 0.00234
A_24_P219024 DIS3 73342941.5 rs9530173 73814697 116 0.00234
A_24_P219024 DIS3 73342941.5 rs9530172 73814192 114 0.00353
A_23_P354805 KLF12 74484107 rs9564995 74038967 116 0.00353
A_23_P354805 KLF12 74484107 rs9564996 74039264 116 0.00353
A_24_P395317 DIS3 73342941.5 rs9573194 74004376 114 0.00383
A_24_P395317 DIS3 73342941.5 rs9564987 74006439 114 0.00383
A_24_P395317 DIS3 73342941.5 rs2093943 74007186 114 0.00383
A_24_P395317 DIS3 73342941.5 rs9573198 74008908 114 0.00383
A_24_P395317 DIS3 73342941.5 rs7332303 73850989 116 0.00591
A_24_P395317 DIS3 73342941.5 rs1576081 73852564 116 0.00591
A_24_P395317 DIS3 73342941.5 rs7987880 73853301 116 0.00591
A_24_P395317 DIS3 73342941.5 rs9543306 73853762 112 0.00669
A_23_P354805 KLF12 74484107 rs12100281 74038925 113 0.00691
A_23_P53891 KLF5 73642408.5 rs9543374 74044117 115 0.00735
A_23_P53891 KLF5 73642408.5 rs1547147 74047149 114 0.0075
A_23_P354805 KLF12 74484107 rs67393769 74211277 115 0.00751
A_23_P53891 KLF5 73642408.5 rs7327558 74007487 114 0.00767
A_23_P354805 KLF12 74484107 rs9530216 74201598 116 0.00799
A_24_P210406 KLF5 73642408.5 rs7333339 73747284 116 0.00802
A_23_P53891 KLF5 73642408.5 rs9573221 74047191 115 0.00874
A_23_P53891 KLF5 73642408.5 rs9543375 74047412 115 0.00874
A_23_P53891 KLF5 73642408.5 rs9543376 74047729 115 0.00874
A_23_P53891 KLF5 73642408.5 rs719825 74041152 116 0.00885
A_23_P53891 KLF5 73642408.5 rs719826 74041419 116 0.00885
A_23_P354805 KLF12 74484107 chr13:73780388:D 73780388 112 0.00983
A_23_P354805 KLF12 74484107 rs11840000 73780764 112 0.00983
A_23_P354805 KLF12 74484107 rs9543270 73782110 112 0.00983
A_23_P48416 DIS3 73342941.5 rs3003858 73669891 113 0.00986

eProbe: expression array probe for candidate gene; ePos: Location of candidate gene; mPos: Location of SNP. Genome build
GRCh37.13; N: number of samples assessed; P-value: Chi-square significance of association between SNP and gene
expression.



Supplementary Table 20. 2933 eQTL analysis

eQTL 2q33

BC765

Probe Gene ePos SNP mPos N P-value
RNASeq PPIL3 201744764 rs2136600 201742345 762 1.61E-83
RNASeq PPIL3 201744764 rs7559150 201754063 753 3.18E-83
RNASeq PPIL3 201744764 rs11894842 201773545 763 9.75E-83
RNASeq PPIL3 201744764 rs13412430 201774355 763 9.75E-83
RNASeq PPIL3 201744764 rs7588993 201763866 761 9.98E-83
RNASeq PPIL3 201744764 rs6435066 201766023 761 9.98E-83
RNASeq PPIL3 201744764 rs7917 201768238 761 9.98E-83
RNASeq PPIL3 201744764 rs10172647 201778950 760 1.53E-82
RNASeq PPIL3 201744764 chr2:201787159:1 201787159 762 2.69E-82
RNASeq PPIL3 201744764 rs13412214 201774182 761 4.00E-82
RNASeq PPIL3 201744764 rs6716122 201786474 746 5.75E-81
RNASeq PPIL3 201744764 rs3888610 201732117 750 9.95E-80
RNASeq PPIL3 201744764 rs7606251 201736734 750 5.22E-79
RNASeq PPIL3 201744764 rs13421776 201760902 765 2.20E-72
RNASeq PPIL3 201744764 chr2:201762893:D 201762893 764 3.94E-72
RNASeq PPIL3 201744764 rs4381763 201776988 764 3.94E-72
RNASeq PPIL3 201744764 rs73059141 201788793 765 7.90E-72
RNASeq PPIL3 201744764 SNP_A-8710249 201797676 765 7.90E-72
RNASeq PPIL3 201744764 rs6754769 201749852 754 1.27E-70
RNASeq PPIL3 201744764 chr2:201746389:1 201746389 764 1.89E-69
RNASeq PPIL3 201744764 rs73059116 201730687 749 2.20E-67
RNASeq PPIL3 201744764 rs13406545 201792123 717 9.69E-63
RNASeq PPIL3 201744764 SNP_A-2246809 201760937 765 1.08E-62
RNASeq PPIL3 201744764 SNP_A-2168433 201762147 765 2.10E-62
RNASeq PPIL3 201744764 chr2:201793024:D 201793024 759 2.91E-62
RNASeq PPIL3 201744764 rs2307358 201785657 765 3.37E-62
RNASeq PPIL3 201744764 rs113388793 201771341 763 3.92E-62
RNASeq PPIL3 201744764 rs6754564 201779932 763 4.20E-62
RNASeq PPIL3 201744764 rs4622700 201793113 760 8.95E-62
RNASeq PPIL3 201744764 rs9288314 201794173 760 8.95E-62
RNASeq PPIL3 201744764 SNP_A-1966500 201785837 765 7.10E-61
RNASeq PPIL3 201744764 rs4035022 201744352 764 3.89E-60
RNASeq PPIL3 201744764 SNP_A-4275189 201748415 765 9.83E-60
RNASeq PPIL3 201744764 rs3851973 201732878 749 6.99E-58
RNASeq PPIL3 201744764 rs73059115 201730590 752 7.66E-58
RNASeq PPIL3 201744764 rs11892119 201736112 752 1.57E-57
RNASeq PPIL3 201744764 rs7562391 201736166 752 1.57E-57
RNASeq PPIL3 201744764 rs111976464 201735042 750 4,44E-57
RNASeq PPIL3 201744764 rs138539278 201734921 741 2.50E-53
RNASeq PPIL3 201744764 chr2:201735706:1 201735706 739 3.28E-51
RNASeq PPIL3 201744764 chr2:201731757:D 201731757 725 8.74E-51
RNASeq PPIL3 201744764 rs13404596 201771801 715 1.26E-50
RNASeq PPIL3 201744764 rs13416500 201771798 702 1.43E-50
RNASeq PPIL3 201744764 rs111315781 201738724 733 2.17E-49
RNASeq PPIL3 201744764 rs57210488 201706347 719 6.87E-46
RNASeq PPIL3 201744764 rs77356501 201650853 743 5.84E-33
RNASeq PPIL3 201744764 SNP_A-2068188 201632512 765 2.31E-28
RNASeq PPIL3 201744764 SNP_A-1954909 201634161 765 3.17E-27
RNASeq PPIL3 201744764 rs75609538 201712263 724 6.70E-19
RNASeq PPIL3 201744764 rs11888596 201628314 761 1.19E-15
RNASeq PPIL3 201744764 SNP_A-8576952 201616390 765 1.10E-14
RNASeq PPIL3 201744764 SNP_A-1959884 201739327 765 2.10E-14
RNASeq PPIL3 201744764 SNP_A-2074586 201635535 765 1.00E-13
RNASeq PPIL3 201744764 rs11695319 201627921 757 1.17E-13
RNASeq PPIL3 201744764 rs2881836 201643582 758 1.76E-13
RNASeq PPIL3 201744764 SNP_A-2110387 201632988 765 2.19E-13
RNASeq PPIL3 201744764 rs115110433 201672670 758 4.70E-13
RNASeq PPIL3 201744764 rs148854467 201702007 721 6.32E-13

RNASeq PPIL3 201744764 rs78244989 201675851 758 7.43E-13
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RNASeq PPIL3 201744764 rs17383256 201794885 765 5.85E-07
RNASeq PPIL3 201744764 rs17383151 201739884 764 6.08E-07
RNASeq PPIL3 201744764 rs138860166 201740114 764 6.08E-07
RNASeq PPIL3 201744764 rs115635831 201743594 764 6.08E-07
RNASeq PPIL3 201744764 rs139580051 201749127 764 6.08E-07
RNASeq PPIL3 201744764 rs16835425 201750683 764 6.08E-07
RNASeq PPIL3 201744764 rs16835784 201790439 762 6.69E-07
RNASeq PPIL3 201744764 rs9679113 201584617 761 7.24E-07
RNASeq PPIL3 201744764 rs148324804 201752652 762 7.47E-07
RNASeq PPIL3 201744764 rs16835942 201799870 765 7.91E-07
RNASeq PPIL3 201744764 rs72927023 201644768 745 8.66E-07
RNASeq PPIL3 201744764 rs72927026 201644772 745 8.66E-07
RNASeq PPIL3 201744764 chr2:201776336:D 201776336 761 8.68E-07
RNASeq PPIL3 201744764 rs144128797 201783334 761 8.68E-07
RNASeq PPIL3 201744764 rs9679668 201584382 762 8.73E-07
RNASeq PPIL3 201744764 rs55931932 201761136 762 8.85E-07
RNASeq PPIL3 201744764 rs2348114 201582193 756 8.89E-07
RNASeq PPIL3 201744764 rs10200697 201595517 762 8.91E-07
RNASeq PPIL3 201744764 rs145079048 201752651 758 9.02E-07
RNASeq CFLAR 202009144 rs2136600 201742345 762 9.44E-07
RNASeq CFLAR 202009144 rs7606251 201736734 750 9.63E-07
RNASeq PPIL3 201744764 rs17533364 201764967 764 1.01E-06
RNASeq PPIL3 201744764 chr2:201765921:1 201765921 764 1.01E-06
RNASeq PPIL3 201744764 rs10497855 201766236 764 1.01E-06
RNASeq PPIL3 201744764 rs116798201 201771019 764 1.01E-06
RNASeq PPIL3 201744764 SNP_A-2115883 201592651 765 1.27E-06
RNASeq CFLAR 202009144 rs3888610 201732117 750 1.76E-06
RNASeq PPIL3 201744764 rs72927008 201619599 740 1.90E-06
RNASeq PPIL3 201744764 rs79579604 201613658 760 1.94E-06
RNASeq PPIL3 201744764 rs13028496 201645349 736 2.21E-06
RNASeq PPIL3 201744764 rs74943274 201717014 761 2.37E-06
RNASeq PPIL3 201744764 rs78529534 201717290 761 2.37E-06
RNASeq PPIL3 201744764 rs79751905 201723140 761 2.37E-06
RNASeq PPIL3 201744764 rs150365829 201723695 761 2.37E-06
RNASeq PPIL3 201744764 rs13415568 201723902 761 2.37E-06
RNASeq PPIL3 201744764 rs41271455 201724391 761 2.37E-06
RNASeq PPIL3 201744764 rs111321288 201697204 764 2.71E-06
RNASeq PPIL3 201744764 chr2:201750652:D 201750652 764 3.41E-06
eQTL 2q33 BC765 risk SNPs

Probe Gene ePos SNP mPos N P-value
RNASeq PPIL3 201744764 rs188686860 201733341 760 1.77E-07
RNASeq PPIL3 201744764 rs78258606 201729335 764 2.71E-07
RNASeq PPIL3 201744764 rs145445307 201733955 764 2.71E-07
RNASeq PPIL3 201744764 rs149780988 201732571 764 2.71E-07
RNASeq PPIL3 201744764 chr2:201731754:D 201731754 764 2.71E-07
RNASeq PPIL3 201744764 rs17467658 201726390 763 2.81E-07
RNASeq PPIL3 201744764 chr2:201920924:1 201920924 763 3.05E-07
RNASeq PPIL3 201744764 rs147538031 202112571 763 3.45E-07
RNASeq PPIL3 201744764 rs116782073 201994992 767 5.85E-07
RNASeq PPIL3 201744764 chr2:201786050:1 201786050 767 5.85E-07
RNASeq PPIL3 201744764 chr2:201805255:1 201805255 767 5.85E-07
RNASeq PPIL3 201744764 rs148850748 201789638 767 5.85E-07
RNASeq PPIL3 201744764 rs16835746 201787453 767 5.85E-07
RNASeq PPIL3 201744764 rs16835997 201800686 767 5.85E-07
RNASeq PPIL3 201744764 rs16836061 201804562 767 5.85E-07
RNASeq PPIL3 201744764 rs17383256 201794885 767 5.85E-07
RNASeq PPIL3 201744764 rs17467748 201782763 767 5.85E-07
RNASeq PPIL3 201744764 rs183216043 201793388 767 5.85E-07
RNASeq PPIL3 201744764 rs192952120 201778911 767 5.85E-07
RNASeq PPIL3 201744764 rs149297763 202019882 767 5.85E-07
RNASeq PPIL3 201744764 rs189192934 202027036 767 5.85E-07
RNASeq PPIL3 201744764 rs143709332 202006755 767 5.85E-07
RNASeq PPIL3 201744764 rs189252016 201892272 767 5.85E-07
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RNASeq PPIL3 201744764 rs16835425 201750683 766 6.08E-07
RNASeq PPIL3 201744764 rs144629284 201943996 764 6.54E-07
RNASeq PPIL3 201744764 rs141180406 201931057 761 6.90E-07
RNASeq PPIL3 201744764 rs16836607 201933121 767 2.17E-06
RNASeq PPIL3 201744764 rs17383298 201819228 766 2.34E-06
RNASeq PPIL3 201744764 rs13415568 201723902 763 2.37E-06
RNASeq PPIL3 201744764 rs41271455 201724391 763 2.37E-06
RNASeq PPIL3 201744764 rs78529534 201717290 763 2.37E-06
RNASeq PPIL3 201744764 rs150365829 201723695 763 2.37E-06
RNASeq PPIL3 201744764 rs79751905 201723140 763 2.37E-06
RNASeq PPIL3 201744764 rs74943274 201717014 763 2.37E-06
RNASeq PPIL3 201744764 rs16836588 201886358 757 2.83E-06
eQTL 2q33 BC241

Probes Gene ePos SNP mPos N P-value
A_23_P28213 PPIL3 201744763.5 rs2136600 201742345 241 3.18E-20
A_23_P28213 PPIL3 201744763.5 rs7606251 201736734 241 1.07E-18
A_23_P28213 PPIL3 201744763.5 rs7559150 201754063 239 1.07E-18
A_23_P28213 PPIL3 201744763.5 rs3888610 201732117 240 1.28E-18
A_23_P28213 PPIL3 201744763.5 rs6716122 201786474 240 2.10E-18
A_23_P28213 PPIL3 201744763.5 rs7917 201768238 241 2.48E-18
A_23_P28213 PPIL3 201744763.5 rs10172647 201778950 240 2.78E-18
A_23_P28213 PPIL3 201744763.5 chr2:201787159:1 201787159 240 2.78E-18
A_23_P28213 PPIL3 201744763.5 rs7588993 201763866 241 3.68E-18
A_23_P28213 PPIL3 201744763.5 rs6435066 201766023 241 3.68E-18
A_23_P28213 PPIL3 201744763.5 rs11894842 201773545 241 3.68E-18
A_23_P28213 PPIL3 201744763.5 rs13412214 201774182 241 3.68E-18
A_23_P28213 PPIL3 201744763.5 rs13412430 201774355 241 3.68E-18
A_23_P28213 PPIL3 201744763.5 rs13384245 201760937 241 9.84E-18
A_23_P28213 PPIL3 201744763.5 rs10204787 201762147 241 9.84E-18
A_23_P28213 PPIL3 201744763.5 rs113388793 201771341 241 9.84E-18
A_23_P28213 PPIL3 201744763.5 rs6754564 201779932 241 9.84E-18
A_23_P28213 PPIL3 201744763.5 rs2307358 201785657 241 9.84E-18
A_23_P28213 PPIL3 201744763.5 rs2307362 201785837 241 9.84E-18
A_23_P28213 PPIL3 201744763.5 rs4035022 201744352 241 6.17E-17
A_23_P28213 PPIL3 201744763.5 rs6747253 201748415 241 6.17E-17
A_23_P28213 PPIL3 201744763.5 rs13421776 201760902 241 1.41E-16
A_23_P28213 PPIL3 201744763.5 chr2:201762893:D 201762893 241 1.41E-16
A_23_P28213 PPIL3 201744763.5 rs4381763 201776988 241 1.41E-16
A_23_P28213 PPIL3 201744763.5 rs73059141 201788793 241 1.41E-16
A_23_P28213 PPIL3 201744763.5 rs10183261 201797676 241 1.41E-16
A_23_P28213 PPIL3 201744763.5 rs73059115 201730590 241 4.88E-16
A_23_P28213 PPIL3 201744763.5 rs3851973 201732878 241 4.88E-16
A_23_P28213 PPIL3 201744763.5 rs11892119 201736112 241 4.88E-16
A_23_P28213 PPIL3 201744763.5 rs7562391 201736166 241 4.88E-16
A_23_P28213 PPIL3 201744763.5 rs111976464 201735042 241 1.09E-15
A_23_P28213 PPIL3 201744763.5 rs6754769 201749852 237 1.33E-15
A_23_P28213 PPIL3 201744763.5 chr2:201793024:D 201793024 236 1.69E-15
A_23_P28213 PPIL3 201744763.5 rs4622700 201793113 238 1.70E-15
A_23_P28213 PPIL3 201744763.5 rs9288314 201794173 238 1.70E-15
A_23_P28213 PPIL3 201744763.5 chr2:201746389:1 201746389 241 2.04E-15
A_23_P28213 PPIL3 201744763.5 chr2:201735706:1 201735706 239 1.04E-14
A_23_P28213 PPIL3 201744763.5 rs138539278 201734921 238 1.13E-14
A_23_P28213 PPIL3 201744763.5 rs111315781 201738724 233 1.22E-14
A_23_P28213 PPIL3 201744763.5 rs73059116 201730687 238 2.20E-14
A_23_P28213 PPIL3 201744763.5 rs57210488 201706347 232 3.44E-14
A_23_P28213 PPIL3 201744763.5 rs13416500 201771798 233 5.09E-14
A_23_P28213 PPIL3 201744763.5 rs13404596 201771801 233 5.09E-14
A_23_P28213 PPIL3 201744763.5 chr2:201731757:D 201731757 236 1.61E-13
A_23_P28213 PPIL3 201744763.5 rs13406545 201792123 229 5.74E-13
A_23_P28213 PPIL3 201744763.5 c2_pos201472314 201764069 241 2.38E-08
A_24_P925996 IPO9 201825854.5 rs114537620 201601266 234 7.48E-08
A_24_P925996 IPO9 201825854.5 rs149731773 201714473 240 2.79E-07
A_24_P925996 IPO9 201825854.5 rs139246970 201704622 239 2.95E-07




A_24 P925996 1PO9 201825854.5 rs140802871 201738892 239 4.48E-07
A_23_P28213 PPIL3 201744763.5 rs77356501 201650853 233 1.79E-06
A_24_P924389 BZW1 201682738 rs193292207 201694677 238 2.30E-06
A_24_P924389 BZW1 201682738 rs139613089 201700440 238 2.30E-06
A_23_P28213 PPIL3 201744763.5 rs75609538 201712263 232 2.79E-06
A_24 P925996 1PO9 201825854.5 rs116023898 201648818 239 2.83E-06
A_24_P924389 BZW1 201682738 rs6725741 201626901 241 4.14E-06
A_24_P924389 BZW1 201682738 rs115642501 201631318 241 4.14E-06
eQTL 2q33 NB116

Probe Gene ePos SNP mPos N P-value
A_24 P3045 CASP10 202067001.5 rs149692156 201370268 115 1.43E-06
A_23_P349343 ALS2CR12 202187623.5 rs17448436 201462331 112 2.89E-06
A_23_P349343 ALS2CR12 202187623.5 rs113661102 201532836 111 3.01E-06
A_24 P713668 BZW1 201682738 rs183997345 201689544 116 3.39E-06
A_24 P713668 BZW1 201682738 rs77512390 201693141 116 3.39E-06
A_23_P415033 ARL8A 202108201 rs866208 201153257 116 9.45E-06
A_23_P28213 PPIL3 201744763.5 rs2136600 201742345 116 1.52E-05
A_23_P28213 PPIL3 201744763.5 rs7559150 201754063 115 2.42E-05
A_23_P149668 KIF14 200555243 rs17420160 201038501 111 5.15E-05
A_23_P28213 PPIL3 201744763.5 rs3888610 201732117 116 5.39E-05
A_23_P28213 PPIL3 201744763.5 rs7606251 201736734 116 5.39E-05
A_24_P257022 TNNT2 201337481.5 rs146502897 201145116 113 9.69E-05
A_23_P62959 PHLDA3 201436460 rs56118392 201782911 113 9.96E-05
A_23_P62959 PHLDA3 201436460 rs55835025 201783209 113 9.96E-05
A_23_P62959 PHLDA3 201436460 rs145470488 201783995 113 9.96E-05
A_23_P62959 PHLDA3 201436460 rs41302537 201793222 113 9.96E-05
A_32_P58913 BZW1 201682738 rs111766669 201579239 112 1.08E-04
A_23_P23296 PKP1 201277350 rs149429937 201142729 114 1.13E-04
A_23_P415033 ARL8A 202108201 rs1096598 201126552 114 1.16E-04
A_23_P28213 PPIL3 201744763.5 rs6716122 201786474 115 1.17E-04
A_24 P68649 RNPEP 201963520 rs3753969 201125551 116 1.29E-04
A_24 P68649 RNPEP 201963520 rs10920134 201117812 116 1.30E-04
A_24 P68649 RNPEP 201963520 rs58626409 201119643 116 1.30E-04
A_23_P28213 PPIL3 201744763.5 rs7588993 201763866 116 1.39E-04
A_23_P28213 PPIL3 201744763.5 rs6435066 201766023 116 1.39E-04
A_23_P28213 PPIL3 201744763.5 rs7917 201768238 116 1.39E-04
A_23_P28213 PPIL3 201744763.5 rs11894842 201773545 116 1.39E-04
A_23_P28213 PPIL3 201744763.5 rs13412214 201774182 116 1.39E-04
A_23_P28213 PPIL3 201744763.5 rs13412430 201774355 116 1.39E-04
A_23_P28213 PPIL3 201744763.5 rs10172647 201778950 116 1.39E-04
A_23_P28213 PPIL3 201744763.5 chr2:201787159:1 201787159 116 1.39E-04
A_23_P138271 ARLSA 202108201 rs77509836 201142646 114 1.78E-04
A_23_P349343 ALS2CR12 202187623.5 rs76358398 201601512 115 2.85E-04
A_23_P28213 PPIL3 201744763.5 rs13406545 201792123 111 3.01E-04
A_23_P39616 ORC2 201801658.5 c2_pos201472314 201764069 116 3.28E-04
A_23_P126888 KIF21B 200965670.5 rs9658867 201209117 112 3.40E-04
A_32_P58913 BZW1 201682738 rs13001274 201091838 114 3.41E-04
A_32_P58913 BZW1 201682738 chr2:201284458:D 201284458 114 3.41E-04
A_32_P58913 BZW1 201682738 chr2:201070317:1 201070317 113 3.68E-04
A_23_P28213 PPIL3 201744763.5 rs6754769 201749852 115 3.77E-04

eProbe: expression array probe for candidate gene; eGene: candidate gene; ePos: Location of candidate gene;

mPosHG19: Location of SNP. Genome build GRCh37.13; N: number of samples assessed;

P-value: chi-square significance of association between SNP and gene expression.



Supplementary Table 21. Probe sequences for EMSA analyses.

Probe name

Probe sequence

rs201376807_MajorCC
rs201376807_MajorGG
rs201376807_minorlF
rs201376807_minorlR

rs4407214_Major T
rs4407214_Major A
rs4407214_minor G
rs4407214_minor C
rs67073037_MajorA
rs67073037_MajorT
rs67073037_minorT
rs67073037_minorA
rs67873458_MajorT
rs67873458_MajorA
rs67873458 minorC
rs67873458 minorG
rs66604446_MajorC
rs66604446_MajorG
rs66604446_minorT
rs66604446_minorA
rs6721781_MajorG
rs6721781_MajorC
rs6721781_minorA
rs6721781_minorT
rs66768547_MajorA
rs66768547_MajorT
rs66768547_minorG
rs66768547_minorC
rs4577244 _MajorC
rs4577244 _MajorG
rs4577244_minorT
rs4577244_minorA
rs4438440_MajorG
rs4438440_MajorC
rs4438440_minorC
rs4438440_minorG
rs11689719 MajorG
rs11689719 MajorC
rs11689719 minorT
rs11689719 minorA
rs4666140_MajorC
rs4666140_MajorG
rs4666140_minorT
rs4666140_minorA
rs11677283_ MajorC
rs11677283_MajorG
rs11677283_minorT
rs11677283_minorA

CGGAGTTTCACTCTTGTTGCCCGGAGTATAATGGCGCGATCT
AGATCGCGCCATTATACTCCGGGCAACAAGAGTGAAACTCCG
CGGAGTTTCACTCTTGTTGCCCAGAGCGGAGTATAATGGCGCGATCT
AGATCGCGCCATTATACTCCGCTCTGGGCAACAAGAGTGAAACTCCG
TTGCTTCCGGACCTTCCCCCTCCTGCCCCCCCTTTGGGTGC
GCACCCAAAGGGGGGGCAGGAGGGGGAAGGTCCGGAAGCAA
TTGCTTCCGGACCTTCCCCCGCCTGCCCCCCCTTTGGGTGC
GCACCCAAAGGGGGGGCAGGCGGGGGAAGGTCCGGAAGCAA
TTTCCTAATCTCATATTAAAAGTCATAGTTTTGGATTATGT
ACATAATCCAAAACTATGACTTTTAATATGAGATTAGGAAA
TTTCCTAATCTCATATTAAATGTCATAGTTTTGGATTATGT
ACATAATCCAAAACTATGACATTTAATATGAGATTAGGAAA
TAGGTTTCAGCATCGTTTTATCTGCACTGTCTCCTTTTAAC
GTTAAAAGGAGACAGTGCAGATAAAACGATGCTGAAACCTA
TAGGTTTCAGCATCGTTTTACCTGCACTGTCTCCTTTTAAC
GTTAAAAGGAGACAGTGCAGGTAAAACGATGCTGAAACCTA
CCTCTAGAGTCATGGTGCCCCGAACTCCTGGTCAAGTGCCC
GGGCACTTGACCAGGAGTTCGGGGCACCATGACTCTAGAGG
CCTCTAGAGTCATGGTGCCCTGAACTCCTGGTCAAGTGCCC
GGGCACTTGACCAGGAGTTCAGGGCACCATGACTCTAGAGG
ACATTCCCTACTTTGAGGGTGTGTCCTCTTGGAGCATCAGT
ACTGATGCTCCAAGAGGACACACCCTCAAAGTAGGGAATGT
ACATTCCCTACTTTGAGGGTATGTCCTCTTGGAGCATCAGT
ACTGATGCTCCAAGAGGACATACCCTCAAAGTAGGGAATGT
ACTTGCACATATATTATGGTATAAAATTAAAAAGTCATATG
CATATGACTTTTTAATTTTATACCATAATATATGTGCAAGT
ACTTGCACATATATTATGGTGTAAAATTAAAAAGTCATATG
CATATGACTTTTTAATTTTACACCATAATATATGTGCAAGT
GTTTTTAGAGGGTTTTTGTACGTTATGTAGCTGAGCATTCC
GGAATGCTCAGCTACATAACGTACAAAAACCCTCTAAAAAC
GTTTTTAGAGGGTTTTTGTATGTTATGTAGCTGAGCATTCC
GGAATGCTCAGCTACATAACATACAAAAACCCTCTAAAAAC
TCAGAGTACTACTAGCCGTGGGAAGTTTCTCTGTGAAGCTT
AAGCTTCACAGAGAAACTTCCCACGGCTAGTAGTACTCTGA
TCAGAGTACTACTAGCCGTGCGAAGTTTCTCTGTGAAGCTT
AAGCTTCACAGAGAAACTTCGCACGGCTAGTAGTACTCTGA
TCCTTGGGGTATTCACTTCTGATGCCTTCAGGAATTGAGAT
ATCTCAATTCCTGAAGGCATCAGAAGTGAATACCCCAAGGA
TCCTTGGGGTATTCACTTCTTATGCCTTCAGGAATTGAGAT
ATCTCAATTCCTGAAGGCATAAGAAGTGAATACCCCAAGGA
CGTTTAAAAATTCTGTTGAACTTTAAAAAATAAATGTGAAA
TTTCACATTTATTTTTTAAAGTTCAACAGAATTTTTAAACG
CGTTTAAAAATTCTGTTGAATTTTAAAAAATAAATGTGAAA
TTTCACATTTATTTTTTAAAATTCAACAGAATTTTTAAACG
CCCAAAATCCTTTGTGGTTACTGTACATGTCTGTGCAGAGT
ACTCTGCACAGACATGTACAGTAACCACAAAGGATTTTGGG
CCCAAAATCCTTTGTGGTTATTGTACATGTCTGTGCAGAGT
ACTCTGCACAGACATGTACAATAACCACAAAGGATTTTGGG




rs35617956_majorAT
rs35617956_MajorAT
rs35617956_minor2F
rs35617956_minor2R
rs4666144 _MajorC
rs4666144 MajorG
rs4666144_minorT
rs4666144_minorT
rs4666151_MajorC
rs4666151_MajorG
rs4666151_minorA
rs4666151_minorT
rs72786123_MajorA
rs72786123_MajorT
rs72786123_minorG
rs72786123_minorC

ATGCCACTATGCCTGGCTAATTTTTTTATAGAGACAGAGT
ACTCTGTCTCTATAAAAAAATTAGCCAGGCATAGTGGCAT
ATGCCACTATGCCTGGCTAATTTTTTTTATAGAGACAGAGT
ACTCTGTCTCTATAAAAAAAATTAGCCAGGCATAGTGGCAT
TGGCTTTTCCAGTGCTCCTCCTGTGACCATTTGTGATCATG
CATGATCACAAATGGTCACAGGAGGAGCACTGGAAAAGCCA
TGGCTTTTCCAGTGCTCCTCTTGTGACCATTTGTGATCATG
CATGATCACAAATGGTCACAAGAGGAGCACTGGAAAAGCCA
GTCTTGTGAGATGAGGCTCTCACTTGGGATTCCCACACACA
TGTGTGTGGGAATCCCAAGTGAGAGCCTCATCTCACAAGAC
GTCTTGTGAGATGAGGCTCTAACTTGGGATTCCCACACACA
TGTGTGTGGGAATCCCAAGTTAGAGCCTCATCTCACAAGAC
CACGATCTCGGCTCACTGCAACCTCCACCTCCCAGGTTCAA
TTGAACCTGGGAGGTGGAGGTTGCAGTGAGCCGAGATCGTG
CACGATCTCGGCTCACTGCAGCCTCCACCTCCCAGGTTCAA
TTGAACCTGGGAGGTGGAGGCTGCAGTGAGCCGAGATCGTG

Nucleotide alterations representing major and minor alleles of each SNP are italicized in red.
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