
Table S3. SNPs associated with log E2 levels at P < 10-5 from a meta-analysis of the NHS GWAS and SIBS study GWAS among non-PMH users

SNP Chr Positiona Gene Region (+-20kb) WTb VTc MAFd βe P-valuee MAFd

rs6016142 20 37734221 C T 0.11 -0.2017 1.27E-07 0.11
rs6028593 20 37725829 T C 0.11 -0.1892 1.10E-06 0.11
rs727479 15 49321839 CYP19A1/MIR4713 A C 0.35 -0.0919 2.40E-04 0.34
rs597800 2 31385893 EHD3 G C 0.14 -0.1516 1.77E-05 0.15
rs17601876 15 49341201 CYP19A1/MIR4713 A G 0.50 0.0788 6.80E-04 0.48
rs7175531 15 49321347 CYP19A1/MIR4713 C T 0.31 -0.0939 5.00E-04 0.30
rs12595627 15 49304392 CYP19A1 C T 0.34 -0.0852 7.00E-04 0.34
rs2414097 15 49317127 CYP19A1/MIR4713 A G 0.34 -0.0857 6.40E-04 0.33
rs4775935 15 49306568 CYP19A1/MIR4713 G T 0.34 -0.0841 8.00E-04 0.34
rs644503 2 31401477 EHD3 G C 0.13 -0.1616 3.41E-05 0.12
rs12592697 15 49312465 CYP19A1 C T 0.34 -0.0850 7.20E-04 0.33
rs749292 15 49346023 CYP19A1 G A 0.46 0.0740 1.64E-03 0.44
rs2414095 15 49311584 CYP19A1/MIR4713 G A 0.34 -0.0847 7.40E-04 0.33
rs3889391 15 49345714 CYP19A1 G A 0.46 0.0739 1.68E-03 0.44
rs8039089 15 49348620 CYP19A1 T G 0.46 0.0741 1.61E-03 0.44
rs12050767 15 49344549 CYP19A1 T C 0.46 0.0735 1.77E-03 0.44
rs617163 2 31400205 EHD3 C T 0.12 -0.1559 3.92E-05 0.12
rs649509 2 31376929 EHD3 C A 0.12 -0.1480 7.03E-05 0.13
rs4774584 15 49349299 CYP19A1 G A 0.46 0.0742 1.59E-03 0.44
rs611076 2 31386554 EHD3 G A 0.12 -0.1482 7.94E-05 0.13
rs10488084 7 29856261 FKBP14/PLEKHA8 A C 0.08 0.1890 1.00E-04 0.09
rs672364 2 31391076 EHD3 G A 0.11 -0.1572 3.35E-05 0.11
rs2414101 15 49349726 CYP19A1 A G 0.46 0.0742 1.59E-03 0.44
rs622107 2 31393291 EHD3 T C 0.13 -0.1450 9.43E-05 0.13
rs6028607 20 37746719 A C 0.12 -0.1643 4.49E-06 0.13
rs671403 2 31390885 EHD3 G A 0.11 -0.1614 5.01E-05 0.10
rs654091 2 31389240 EHD3 G A 0.12 -0.1485 7.87E-05 0.12
rs11632903 15 49351633 CYP19A1 C T 0.46 0.0742 1.59E-03 0.44
rs2727261 11 61468707 BEST1/FTH1 C T 0.11 0.1532 5.91E-05 0.08
rs17793544 20 37755632 T C 0.12 -0.1641 4.52E-06 0.13
rs10254969 7 29880035 PLEKHA8 G A 0.08 0.1880 1.70E-04 0.09
rs10519299 15 49338638 CYP19A1/MIR4713 C G 0.46 0.0710 2.84E-03 0.44
rs10256675 7 29864911 PLEKHA8 C T 0.08 0.1880 1.70E-04 0.09
rs11880316 19 36602969 C A 0.01 0.4288 1.29E-05 0.01
rs17056274 18 70916034 ZNF407 A G 0.01 0.6741 3.68E-06 0.01
rs17703883 15 49317389 CYP19A1/MIR4713 T C 0.25 -0.0960 5.10E-04 0.25
rs10263852 7 29882593 PLEKHA8 G A 0.08 0.1870 1.90E-04 0.09
rs669292 2 31396983 EHD3 T C 0.13 -0.1395 1.40E-04 0.13
rs6493494 15 49337127 CYP19A1/MIR4713 G A 0.45 0.0706 3.08E-03 0.44
rs590557 2 31373046 EHD3 G A 0.12 -0.1419 1.40E-04 0.13
rs16965610 19 36585958 A C 0.01 0.4241 1.54E-05 0.01
rs6016162 20 37799365 G A 0.11 -0.1751 6.35E-06 0.11
rs10231351 7 29835797 FKBP14/PLEKHA8 A G 0.08 0.1864 2.00E-04 0.09
rs4775932 15 49285831 CYP19A1 G A 0.46 -0.0670 6.66E-03 0.45
rs12901187 15 49336829 CYP19A1/MIR4713 G A 0.45 0.0697 3.51E-03 0.44
rs12911554 15 49330049 CYP19A1/MIR4713 T C 0.44 -0.0687 4.31E-03 0.43
rs11636403 15 49336036 CYP19A1/MIR4713 C T 0.49 0.0716 3.98E-03 0.47
rs10282327 7 29834043 FKBP14/PLEKHA8 A G 0.08 0.1849 2.30E-04 0.09
rs4545755 15 49336336 CYP19A1/MIR4713 G A 0.45 0.0691 4.05E-03 0.44
rs12148604 15 49288696 CYP19A1 T C 0.46 -0.0659 7.16E-03 0.45
rs402675 3 1598393 T A 0.49 -0.0820 7.70E-04 0.51
rs10046 15 49290278 CYP19A1 A G 0.46 -0.0656 7.32E-03 0.45
rs2899472 15 49303347 CYP19A1/MIR4713 C A 0.27 0.0832 1.22E-03 0.25

NHS SIBS



rs4774583 15 49293285 CYP19A1 C T 0.46 -0.0657 7.06E-03 0.45
rs8029120 15 49292226 CYP19A1 G T 0.46 -0.0654 7.29E-03 0.45
rs17800951 20 37853256 T G 0.11 -0.1739 1.58E-05 0.12
rs437161 3 1595644 G C 0.48 -0.0804 7.90E-04 0.50
rs6493487 15 49301021 CYP19A1 A G 0.25 -0.0946 7.90E-04 0.24
rs6028642 20 37820001 G T 0.11 -0.1719 9.82E-06 0.11
rs2289105 15 49294800 CYP19A1 C T 0.46 -0.0653 7.25E-03 0.46
rs4441215 15 49344251 CYP19A1 C G 0.40 -0.0764 1.30E-03 0.44
rs6493488 15 49301214 CYP19A1 C G 0.40 -0.0738 3.31E-03 0.41
rs3784307 15 49293926 CYP19A1 A G 0.47 -0.0649 7.33E-03 0.46
rs17206293 20 37835003 A T 0.11 -0.1680 1.93E-05 0.12
rs13446281 7 29809559 SCRN1/FKBP14 C G 0.08 0.1788 3.80E-04 0.09
rs17800079 20 37818404 T C 0.11 -0.1707 1.08E-05 0.11
rs2304463 15 49295412 CYP19A1 C A 0.46 -0.0647 7.98E-03 0.46
rs1068893 6 96525375 G A 0.05 0.1716 8.90E-04 0.04
rs815656 6 96528092 T C 0.05 0.1732 1.01E-03 0.04
rs10234140 7 29788672 SCRN1 C A 0.08 0.1775 4.20E-04 0.09
rs815653 6 96524696 G T 0.05 0.1717 8.80E-04 0.04
rs292858 20 37766993 A G 0.13 -0.1524 1.42E-05 0.13
rs10495024 1 213021343 T C 0.35 -0.0985 3.43E-05 0.37
rs17829302 1 231200737 G T 0.08 0.1899 1.02E-03 0.07
rs6028637 20 37816039 C T 0.11 -0.1681 1.33E-05 0.11
aFrom NCI genome build 35. b'Wildtype' or common allele. c'Variant' or minor allele. dMinor allele frequency. eFrom analyses adjusting for age at blood draw, BMI 
 at blood draw, past PMH use, case-control status, laboratory batch, and four eigenvectors of the principal components identified by Eigenstrat. fFrom analyses adjusting for 
 age at blood draw, BMI at blood draw, past PMH use, and laboratory batch. gCombined effect sizes and P values  are calculated using a fixed-effects meta-analysis (METAL software). 



Table S3. SNPs associated with log E2 levels at P < 10-5 from a meta-analysis of the NHS GWAS and SIBS study GWAS among non-PMH users

βf P-value βg P-valueg Q I2 Pheterogeneity
g

-0.1108 9.37E-02 -0.1789 6.47E-08 1.42 30% 0.23
-0.1267 6.48E-02 -0.1740 2.79E-07 0.63 0% 0.43
-0.1466 2.73E-04 -0.1073 5.11E-07 1.33 25% 0.25
-0.1384 8.43E-03 -0.1475 5.29E-07 0.04 0% 0.84
0.1448 8.43E-05 0.0977 7.23E-07 2.29 56% 0.13
-0.1603 2.71E-04 -0.1122 1.20E-06 1.65 39% 0.20
-0.1411 2.42E-04 -0.1021 1.35E-06 1.47 32% 0.23
-0.1409 2.70E-04 -0.1022 1.36E-06 1.42 30% 0.23
-0.1405 2.23E-04 -0.1013 1.47E-06 1.52 34% 0.22
-0.1450 1.27E-02 -0.1564 1.49E-06 0.06 0% 0.81
-0.1376 2.87E-04 -0.1011 1.53E-06 1.33 25% 0.25
0.1501 5.55E-05 0.0959 1.58E-06 2.97 66% 0.08
-0.1369 2.93E-04 -0.1008 1.60E-06 1.32 24% 0.25
0.1509 5.60E-05 0.0959 1.67E-06 3.02 67% 0.08
0.1497 6.61E-05 0.0957 1.78E-06 2.90 66% 0.09
0.1516 5.70E-05 0.0956 1.84E-06 3.08 68% 0.08
-0.1426 1.41E-02 -0.1519 1.87E-06 0.04 0% 0.85
-0.1402 8.24E-03 -0.1454 1.99E-06 0.01 0% 0.90
0.1493 7.88E-05 0.0953 2.01E-06 2.83 65% 0.09
-0.1363 7.48E-03 -0.1440 2.08E-06 0.03 0% 0.85
0.1656 6.31E-03 0.1797 2.37E-06 0.09 0% 0.76
-0.1306 2.10E-02 -0.1489 2.44E-06 0.15 0% 0.70
0.1479 1.15E-04 0.0945 2.71E-06 2.68 63% 0.10
-0.1333 9.23E-03 -0.1409 2.99E-06 0.03 0% 0.85
-0.0848 1.24E-01 -0.1406 3.03E-06 1.46 32% 0.23
-0.1386 1.79E-02 -0.1542 3.05E-06 0.10 0% 0.75
-0.1270 1.10E-02 -0.1407 3.07E-06 0.12 0% 0.73
0.1471 1.40E-04 0.0941 3.13E-06 2.59 61% 0.11
0.1826 1.60E-02 0.1592 3.27E-06 0.12 0% 0.73
-0.0817 1.29E-01 -0.1387 3.42E-06 1.62 38% 0.20
0.1737 6.07E-03 0.1825 3.50E-06 0.03 0% 0.86
0.1539 6.18E-05 0.0942 3.60E-06 3.36 70% 0.07
0.1700 6.22E-03 0.1809 3.61E-06 0.05 0% 0.82
0.3482 1.01E-01 0.4144 3.63E-06 0.12 0% 0.73
0.3766 5.32E-01 0.6576 3.66E-06 0.23 0% 0.63
-0.1374 1.46E-03 -0.1082 3.74E-06 0.65 0% 0.42
0.1747 6.03E-03 0.1823 3.90E-06 0.02 0% 0.88
-0.1371 8.26E-03 -0.1387 3.90E-06 0.00 0% 0.97
0.1543 6.38E-05 0.0939 4.10E-06 3.39 71% 0.07
-0.1438 9.18E-03 -0.1425 4.16E-06 0.00 0% 0.98
0.3487 9.94E-02 0.4107 4.28E-06 0.10 0% 0.75
-0.0883 1.29E-01 -0.1482 4.62E-06 1.54 35% 0.22
0.1662 6.64E-03 0.1782 4.65E-06 0.07 0% 0.80
-0.1493 3.37E-05 -0.0936 4.83E-06 3.54 72% 0.06
0.1547 6.57E-05 0.0934 4.96E-06 3.47 71% 0.06
-0.1594 4.35E-05 -0.0940 5.01E-06 3.90 74% 0.05
0.1649 5.28E-05 0.0972 5.32E-06 3.79 74% 0.05
0.1660 6.74E-03 0.1772 5.37E-06 0.06 0% 0.81
0.1581 5.61E-05 0.0936 5.56E-06 3.73 73% 0.05
-0.1506 3.50E-05 -0.0926 5.87E-06 3.71 73% 0.05
-0.1424 1.06E-03 -0.0966 6.27E-06 1.46 32% 0.23
-0.1509 3.65E-05 -0.0923 6.36E-06 3.74 73% 0.05
0.2182 1.26E-04 0.1064 6.44E-06 4.66 79% 0.03

SIBS Joint analysis



-0.1511 3.97E-05 -0.0920 6.64E-06 3.73 73% 0.05
-0.1511 3.85E-05 -0.0920 6.73E-06 3.76 73% 0.05
-0.1043 1.10E-01 -0.1546 6.96E-06 0.82 0% 0.36
-0.1367 1.27E-03 -0.0942 7.07E-06 1.33 25% 0.25
-0.1349 1.93E-03 -0.1067 7.22E-06 0.60 0% 0.44
-0.0861 1.40E-01 -0.1454 7.46E-06 1.50 33% 0.22
-0.1509 4.40E-05 -0.0914 7.54E-06 3.73 73% 0.05
-0.1192 1.00E-03 -0.0894 7.55E-06 0.97 0% 0.32
-0.1396 2.23E-04 -0.0941 7.61E-06 2.09 52% 0.15
-0.1528 4.02E-05 -0.0913 7.64E-06 3.91 74% 0.05
-0.1004 1.14E-01 -0.1492 8.70E-06 0.81 0% 0.37
0.1658 6.84E-03 0.1736 8.83E-06 0.03 0% 0.87
-0.0834 1.43E-01 -0.1429 8.84E-06 1.60 38% 0.21
-0.1505 5.04E-05 -0.0909 9.30E-06 3.71 73% 0.05
0.4075 5.02E-04 0.2105 9.53E-06 3.39 70% 0.07
0.3976 5.03E-04 0.2130 9.57E-06 3.17 68% 0.07
0.1658 6.88E-03 0.1728 9.69E-06 0.02 0% 0.88
0.4099 5.08E-04 0.2104 9.69E-06 3.42 71% 0.06
-0.0779 1.30E-01 -0.1286 9.82E-06 1.42 30% 0.23
-0.0857 1.07E-01 -0.0963 9.83E-06 0.05 0% 0.83
0.2739 2.04E-03 0.2151 9.94E-06 0.63 0% 0.43
-0.0845 1.40E-01 -0.1418 9.94E-06 1.46 32% 0.23

aFrom NCI genome build 35. b'Wildtype' or common allele. c'Variant' or minor allele. dMinor allele frequency. eFrom analyses adjusting for age at blood draw, BMI 
 at blood draw, past PMH use, case-control status, laboratory batch, and four eigenvectors of the principal components identified by Eigenstrat. fFrom analyses adjusting for 
 age at blood draw, BMI at blood draw, past PMH use, and laboratory batch. gCombined effect sizes and P values  are calculated using a fixed-effects meta-analysis (METAL software). 






