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HNTAE N SUPPLEMENTARY INFORMATION

Supplementary Table 2 | Results of GCTA analyses to identify secondary signals at menarche loci.

1 rs2819334
3 rs3101336
4 rs2344508
5 rs11165924
7 rs466639

8 rs543874

9 rs4915387
10 rs951366
11 rs2947411
12 rs6747380
14 rs6758290
15 rs12472911
16a rs17236969
16b rs4369815
17a rs1400974
17b  rs17233066
17c rs17266097
18 rs6770162
19a rs7647973
19b  rs6762477
20 rs7642134
22 rs11715566
23 rs2687729
24 rs2600959
25 rs13067731
26 rs1482853
27 rs939317
28 rs16860328
29 rs1038903
30 rs10938397
31 rs8026

32 rs3775971
33 rs1532331
34 rs17086188
35 rs251130
36 rs13179411
37 rs740077
38 rs7701886
39 rs9647570
40 rs6555855
41 rs16896742
42 rs2479724
43 rs1393776
44 rs9475752
45 rs9447700
46a rs9321659
46b rs4840086
46¢ rs13196561
46d  rs239198
47a rs4946632
47b rs2153127
47c  rs7759938
48 rs4895808
49 rs6938574
50 rs6933660
51 rs4141153
52 rs4717903
53 rs11767400
54a  rs2688325
54b  rs7828501
54c rs7463166
55 rs16918254
56 rs7821178
57 rs1469039
59a rs7037266
59b rs913588
60 rs7865468
61 rs7853970
62a rs10816359
62b rs10453225
62c  rs10739221

Location
1-43787322
1-72523773
1-74772301
1-98148036

1-163661506
1-176156103
1-198054424
1-203951975
2-604168
2-56441253
2-105231258
2-141944979
2-156460705
2-156835210
2-199346935
2-199352283
2-199983454
3-24686017
3-49485935
3-50068213
3-86999572
3-119045126
3-129377916
3-134098154
3-138472681
3-158281167
3-185528493
3-187118379
4-28361152
4-44877284
4-95431208
4-104861369
5-43152587
5-95871610
5-110887696
5-133928412
5-137787982
5-153527602
5-167302841
5-168682315
6-30030719
6-41998960
6-54870977
6-56888700
6-77224806
6-100222813
6-100315159
6-100866891
6-101240798
6-105207901
6-105455237
6-105485647
6-126823127
6-128432673
6-151845447
7-41434471
7-73706103
7-121947978
8-3754618
8-4547489
8-4821198
8-53931766
8-78256392
8-140720961
9-6932940
9-7164673
9-10264080
9-85905386
9-107797491
9-107960041
9-108100651

179,579
182,404
179,633
174,006
179,432
179,613
175,771
179,567
179,608
182,377
167,496
182,269
162,496
174,922
179,605
168,273
179,181
179,304
179,667
138,679
182,263
179,637
179,617
174,583
179,330
179,650
179,622
179,646
179,610
179,167
138,666
179,608
179,201
176,967
179,429
179,579
179,600
179,664
179,600
179,462
171,665
179,630
179,578
178,646
179,648
182,356
179,666
182,278
179,496
132,973
182,110
179,557
179,655
178,428
182,379
174,917
174,242
179,658
182,244
179,434
179,542
179,635
179,533
174,755
179,488
182,403
179,418
169,702
169,277
179,631
179,624
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Alleles/Freq

t/c/0.63
t/c/0.39
a/g/0.56
a/g/0.68
c/t/0.87
a/g/0.8
a/g/0.51
t/c/0.6
a/g/0.17
a/g/0.17
t/c/0.51
c/t/0.21
t/c/0.14
t/g/0.93
a/g/0.64
c/t/0.93
t/c/0.42
a/g/0.51
a/gf0.26
g/a/0.44
g/a/0.61
t/c/0.5
g/a/0.27
a/g/0.34
t/c/0.16
c/a/0.6
g/a/0.74
g/a/0.42
t/c/0.73
a/g/0.57
g/a/0.4
¢/t/0.15
g/t/0.32
a/g/0.95
g/a/0.73
t/g/0.17
a/c/0.78
a/g/0.57
g/t/0.14
g/a/0.23
g/a/0.38
t/c/0.45
g/t/0.65
c/t/0.8
c/t/0.7
a/g/0.13
a/g/0.58
c/a/0.78
t/c/0.46
t/c/0.9
t/c/0.53
c/t/0.32
c/t/0.54
t/c/0.16
c/a/0.69
g/a/0.21
t/c/0.75
a/c/0.29
t/c/0.29
g/a/0.45
a/g/0.64
a/g/0.92
c/a/0.66
a/g/0.19
a/c/0.37
g/a/0.49
a/g/0.7
t/c/0.47
t/g/0.86
g/t/0.68
c/t/0.77

P-value
2.52E-09
1.10E-11
2.65E-15
1.77E-09
1.99E-24
1.10E-15
3.16E-08
1.50E-08
1.74E-19
2.83E-28
1.14E-12
7.48E-10
1.00E-08
5.48E-10
3.04E-17
1.82E-09
2.37E-16
1.09E-12
2.41E-16
2.19E-11
1.74E-16
1.98E-27
4.38E-12
4.23E-11
1.49E-09
2.63E-11
1.10E-12
9.57E-17
2.23E-11
3.36E-13
8.71E-11
5.97E-13
3.49E-09
3.57E-08
2.07E-10
5.02E-20
6.26E-14
4.03E-08
5.88E-13
9.35E-11
4.13E-10
6.65E-13
2.07E-12
9.05E-12
4.96E-09
2.94E-16
4.28E-13
3.42E-20
3.10E-15
3.11E-12
2.13E-09
1.23E-69
2.48E-12
1.54E-08
1.24E-09
9.49E-20
4.75E-12
5.96E-11
9.72E-10
2.78E-15
5.85E-09
1.43E-08
1.04E-16
3.21E-12
3.46E-09
3.84E-11
1.86E-08
3.12E-09
1.16E-12
3.52E-33
1.92E-11

Beta (se) Beta (se)
0.03 (0.005) 3.16E-09 0.03 (0.005)
0.04(0.005)  5.23E13 | 0.03(0.005)
0.04(0.005)  2.01E-16 | 0.04(0.005)
0.03 (0.006) 2.17E-09 0.03 (0.006)
0.08(0.007)  2.38E24 | 0.08(0.007)
0.05(0.006)  1.40E-15 | 0.05(0.006)
0.03(0.005)  4.96E-08 | 0.03(0.005)
0.03 (0.005) 1.75E-08 0.03 (0.005)
0.06(0.007)  1.81E19 | 0.06(0.007)
0.07(0.007)  5.556-28 | 0.07(0.007)
0.04(0.005)  6.58E-13 | 0.04(0.005)
0.04(0.006)  6.70E-10 | 0.04(0.006)
0.05(0.008)  2.59E-09 | 0.05(0.008)

0.06(0.01)  1.50E-10 | 0.06(0.01)
0.05(0.005)  8.34E-20 | 0.04(0.005)
0.09 (0.014) 6.12E-11 0.08(0.014)
0.04(0.005)  3.26E-18 | 0.04 (0.005)
0.04(0.005)  1.50E-12 | 0.04(0.005)
0.05(0.006)  1.29E16 | 0.05(0.006)
0.04(0.006)  7.83E12 | 0.04(0.006)
0.04(0.005)  3.01E-16 | 0.04(0.005)
0.05(0.005)  2.42E-27 | 0.05(0.005)
0.04(0.006)  1.04E-10 | 0.04(0.006)
0.04(0.005)  4.11E-11 | 0.04(0.005)
0.04(0.007)  1.04E09 | 0.04(0.007)
0.03 (0.005) 3.00E-11 0.03 (0.005)
0.04(0.006)  3.02E12 | 0.04(0.006)
0.04(0.005)  1.38E-16 | 0.04(0.005)
0.04(0.006)  1.96E-11 | 0.04(0.006)
0.04(0.005)  3.98E13 | 0.04(0.005)
0.04(0.006)  1.13E-10 | 0.04(0.006)
0.05(0.007)  5.71E13 | 0.05(0.007)
0.03(0.005)  3.53£-09 | 0.03(0.005)
0.07(0.013)  3.58E08 | 0.07(0.013)
0.04(0.006)  2.76E-10 | 0.04(0.006)
0.06(0.007)  3.44E-20 | 0.06(0.007)
0.04 (0.006) 1.10E-13 0.05 (0.006)
0.03(0.005)  4.51E08 | 0.03(0.005)
0.05(0.007)  1.37E11 | 0.05(0.007)
0.04(0.006)  2.40E-09 | 0.04(0.006)
0.04(0.006)  3.196-10 | 0.04(0.006)
0.03(0.005)  1.17E-12 | 0.03(0.005)
0.04(0.005)  2.06E-12 | 0.04(0.005)
0.04 (0.006) 8.28E-12 0.04 (0.006)
0.03(0.005)  5.55E09 | 0.03(0.005)
0.06(0.008)  2.50E-16 | 0.06(0.008)
0.04(0.005)  9.23E-14 | 0.04(0.005)
0.04(0.006)  8.38E-12 | 0.06(0.006)
0.03(0.005)  2.47E-08 | 0.04(0.005)
0.01(0.01) 1.41E01 | 0.07(0.01)
0.08(0.005)  5.49E59 | 0.03(0.006)
0.12 (0.005) 7.83E-110 0.11(0.006)
0.03(0.005)  4.856-13 | 0.03(0.005)
0.04(0.007)  2.39609 | 0.04(0.007)
0.03(0.005)  1.296-09 | 0.03(0.005)
0.06 (0.006) 9.81E-20 0.06 (0.006)
0.04(0.006)  6.03E-12 | 0.04(0.006)
0.04(0.006)  4.10E-11 | 0.04(0.006)
0.03 (0.006) 2.07E-09 0.03 (0.006)
0.04(0.005)  1.20E13 | 0.04(0.005)
0.03(0.005)  1.31E-08 | 0.03(0.005)
0.05(0.009)  1.42E-08 | 0.05(0.009)
0.04 (0.005) 7.26E-17 0.04 (0.005)
0.05 (0.007) 3.48E-12 0.05 (0.007)
0.03(0.005)  4.70E-09 | 0.03(0.005)
0.03(0.005)  5.83E11 | 0.03(0.005)
0.03(0.005) 1.34E-07 0.03 (0.005)
0.03(0.005)  2.29609 | 0.03(0.005)
0.04(0.008)  1.58E-08 | 0.05(0.008)
0.09(0.005)  5.78E-66 | 0.07(0.006)
0.08 (0.006) 3.95E-41 0.05 (0.007)
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Supplementary Table 2 (continued) | Results of GCTA analyses to identify secondary signals at menarche loci.

Univariant Model oint model

SUPPLEMENTARY INFORMATION gHaVZH,

Locus NP Location N Alleles/Freq
63  rs11792861 9-110849116 179,618 a/c/0.7 0.04(0.005)  1.68E-11 | 0.03(0.005) 3.58E-09 TMEM245™ Lead univariant SNP
64a  rs10980854 9-113090178 181,999  a/g/0.07 | 0.06(0.011)  1.29E-08 | 0.06(0.011) = 4.27E-09 ZNF483 /OR2K2™
64b  rs10980921 9-113319733 172,160  ¢/t/0.09 0.09(0.009)  1.726-23 | 0.09(0.009) = 4.27E-23 ZNF483 /OR2K2™  Proxy (r’=1) of lead univariant SNP
65  rs7896371 10-1719026 174,903  t/c/0.46 0.04(0.005)  3.04E-12 | 0.04(0.005) 2.96E-12 ADARB2™ Proxy (r*=0.809) of lead univariant SNP
66  rs12571664 10-121698919 = 179,629  t/c/0.79 0.04(0.006)  3.286-10 | 0.04(0.006)  1.59E-10 sec231p™ Lead univariant SNP
67  rs1915146  10-126836204 182,401  g/a/0.41 | 0.03(0.005)  3.72E08 | 0.03(0.005)  1.79E-08 ctp2™ Lead univariant SNP
68  rs6598060 11-233987 179,642  g/a/0.25 | 0.03(0.006)  3.73E-08 | 0.03(0.006) = 1.45E-08 SIRT3M Proxy (r’=1) of lead univariant SNP
69  rs4929923 11-8595776 179,343  t/c/0.36 0.04(0.005)  2.73E-12 | 0.04(0.005) 5.80E-13 TRIME6™! Proxy (r*=1) of lead univariant SNP
70 rs7951393  11-13275007 179,372 c/t/0.29 0.05(0.006)  1.87E-19 | 0.05(0.006) = 5.93E-20 ARNTL™, pTH Proxy (r°=0.735) of lead univariant SNP
71 rs2030323 11-27685115 179,632  a/c/0.21 0.04(0.006)  2.68E-11 | 0.04(0.006)  2.83E-11 BDNF, LGR4' Proxy (r’=1) of lead univariant SNP
73 rs2959104  11-46021612 179,516  a/g/0.92 | 0.07(0.009)  4.57E-13 | 0.07(0.009) = 5.34E-13 pHF21AM Proxy (r*=0.649) of lead univariant SNP
74 rs2063730 1177726172 179,293  c¢/a/0.18 | 0.05(0.007)  2.28E-12 | 0.05(0.007)  3.19E-12 6AB2"™, THRSP'  Lead univariant SNP
75  rs10895140 11-100941931 179,647  g/a/0.66 0.04(0.005)  6.71E-14 | 0.04(0.005) = 3.81E-14 TRPC6™, PGRY Lead univariant SNP
76  rs11215400 11-114557845 179,376  c/a/0.26 | 0.04(0.006)  6.78E-11 | 0.04(0.006)  8.84E-11 capm1™ Lead univariant SNP
77 rs1461503  11-122350285 179,603  c/a/0.57 | 0.05(0.005)  2.71E-26 | 0.05(0.005) = 5.17E-26 Bsx™ Lead univariant SNP
78  rs7955374  12-46166416 179,419  t/c/0.13 0.04(0.008)  9.49E-09 | 0.04(0.008) 7.12E-09 VDR Lead univariant SNP
79  rs7138803  12-48533735 174,834  g/a/0.62 | 0.04(0.005)  1.70E-12 | 0.04(0.005) = 8.16E-13 BCDIN3D™! Lead univariant SNP
80  rs6563739  13-39137785 179,667  g/t/0.34 0.03(0.005)  2.29E-11 | 0.03(0.005) 1.76E-11 coge™ Lead univariant SNP
81  rs9565072  13-73537800 179,608  c/t/0.66 0.03(0.005)  3.97E-10 | 0.03(0.005) = 2.74E-10 KkLF12™ Proxy (r=1) of lead univariant SNP
82  rs9560113  13-110981349 179,359  g/a/0.28 | 0.05(0.006)  2.10E-17 | 0.05(0.006) 1.52E-17 TEX29 Lead univariant SNP
83 rs1254331  14-59985990 179,639  g/a/0.3 0.04(0.005)  2.98E-16 | 0.04(0.005) = 2.29E-16 sixg™! Proxy (r=1) of lead univariant SNP
85a rs10144321 1499952158 179,595  a/g/0.75 | 0.04(0.006)  9.03E-15 | 0.04(0.006) 1.13E-14 DLK1', Lead univariant SNP
85b  rs7141210  14-100252223 172,034  t/c/0.34 0.03(0.005)  5.84E-09 | 0.03(0.005)  4.12E-09 pLk1 ™
86  rs12148769 1521703187 182,411  g/a/0.9 0.05(0.008)  5.22E-11 | 0.05(0.008) = 5.19E-11 NDN™, MKRN3'™  Lead univariant SNP
87  rs3743266 1558568805 182,389  t/c/0.68 0.04(0.005)  2.35E-13 | 0.04(0.005) 1.82E-13 RORAM! Lead univariant SNP
83  rs8032675 15-65746518 179,630 t/c/0.4 0.04(0.005)  2.06E-13 | 0.04(0.005) = 2.12E-13 mapP2k5™ Lead univariant SNP
89  rs12915845 1586843471 179,535  c/t/0.58 0.03(0.005)  2.75E-12 | 0.03(0.005) 4.55E-12 peT1 ™ Lead univariant SNP
90  rs1659127  16-14295806 177,717  a/g/0.33 | 0.04(0.005) = 8.97E-16 | 0.04(0.005) = 1.64E-15 MKL2™! Proxy (r*=0.837) of lead univariant SNP
91  rs12446632  16-19842890 182,401  a/g/0.13 | 0.04(0.007)  1.286-08 | 0.04(0.007)  3.09E-08 GPRcsB™ Lead univariant SNP
92 rs1129700  16-29825535 181,797  t/c/0.44 0.03(0.005)  2.34E-09 | 0.03(0.005) = 3.49E-09 kctp13™ TBX6"!  Lead univariant SNP
93 rs8050136  16-52373776 182,365  c/a/0.6 0.04(0.005)  1.73E-17 | 0.04(0.005) 1.48E-17 Fro™ Lead univariant SNP
94a  rs1364063 1668146073 182,393  c/t/0.43 0.05(0.005)  6.16E-21 | 0.04(0.005) = 4.79E-18 €064, NFATS"™  Lead univariant SNP
94b  rs929843 16-68603249 177,329  a/c/0.23 0.04(0.006)  1.21E-11 | 0.04(0.006) = 5.90E-09 coGa”, wwp2™
95  rs7215990 175975555 170,053  g/a/0.76 0.04(0.006)  1.95E-08 | 0.04(0.006) 1.60E-08 | wscD1™? ALOX158" Lead univariant SNP
96  rs9635759  17-46968784 179,649  a/g/0.32 | 0.05(0.005)  1.69E-24 | 0.06(0.005) = 2.12E-25 ca1o™ Lead univariant SNP
97  rs244293 17-50585721 179,560  g/a/0.6 0.03(0.005)  4.25E-11 | 0.03(0.005) 3.18E-12 sTxapa™? Lead univariant SNP
98  rs12607903  18-3807134 179,171 ¢/t/0.3 0.04(0.005)  5.41E-11 | 0.04(0.005) = 3.84E-11 pLap1™ Lead univariant SNP
99  rs2137289 1843006123 178,617  a/g/0.59 | 0.05(0.005)  8.24E20 | 0.05(0.005) 1.60E-19 skor2™! Lead univariant SNP
100 rs652260 19-7806562 182,356  t/c/0.54 0.03(0.005)  9.92E-09 | 0.03(0.005) = 2.91E-08 evisL™, RETN® Lead univariant SNP
101 rs889122 19-9856867 179,397 g/t/0.72 0.04(0.006)  1.63E-13 | 0.04(0.006)  6.09E-13 oLFM2™ RDH8  Lead univariant SNP
102 rs10423674  19-18678903 182,377  a/c/0.34 | 0.04(0.005)  9.15E-12 | 0.03(0.005) = 1.00E-11 crrca™ Lead univariant SNP
103 rs852069 20-17070593 182,413  g/a/0.64 | 0.04(0.005)  1.22E-13 | 0.04(0.005) 1.95E-13 pcsk2™ Lead univariant SNP
104  rs2836961  21-39548890 182,373  a/c/0.61 | 0.03(0.005)  8.22E11 | 0.03(0.005) = 1.12E-10 BRWD1™ Proxy (r*=0.805) of lead univariant SNP
105 rs13053505  22-37575564 177,596 g/t/0.81 0.04(0.007) _ 2.95E-08 | 0.04(0.007) _ 3.81E-08 NPTXR™® Lead univariant SNP

Alleles/freq refers to the menarche age increasing allele (for the univariate SNP discovery) /decreasingallele /increasing allele frequency based on the meta-analysed study estimates. Gene

annotation Nrefers to nearest gene, Crefers to candidate gene, E refers to eQTL.
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Supplementary Table 3 | Follow up of 123 menarche SNPs in the EPIC-InterAct study (n=8.869 women).

Menarche Univariate Joint Model InterAct Replication (N=8689)
raising  Other Beta (per
Signal Locus SNP Location N allele allele IAF  Beta (se) P Beta (se) P year) SE P

1 1 rs2274465 1-43894144 179348 c g 0.66 0.03(0.005) 1.7E-09 n/a n/a 0.056 0.023 1.6E-02
2 2 rs10789181 1-65589155 177560 a g 0.39  0.03(0.005) 3.5E-08 n/a n/a -0.005 0.023 8.3E-01
3 3 rs3101336  1-72523773 182404 t c 0.4  0.04(0.005) 5.2E-13 n/a n/a 0.043 0.023 6.6E-02
4 4 rs7514705 ~ 1-74779308 179631 c t 0.56 0.04(0.005) 1.8E-16 n/a n/a 0.060 0.022 7.7€-03
5 5  rs11165924 1-98148036 174006 a g 0.69 0.03(0.006) 2.2E-09 n/a n/a 0.027 0.024 2.6E-01
6 6  rs11578152 1-102349609 179433 g a 0.44 0.03(0.005) 4.5E-08 n/a n/a 0.018 0.023 4.2E01
7 7 rs466639  1-163661506 179432 c t 0.87 0.08(0.007) 2.4E-24 n/a n/a 0.084 0.034 1.2E02
8 8 rs543874  1-176156103 179613 a g 0.8  0.05(0.006) 1.4E-15 n/a n/a 0.077 0.030 9.2E-03
9 9 rs6427782  1-198064962 175785 a g 0.51 0.03(0.005) 4.6E-08 n/a n/a 0.035 0.022 1.2E01
10 10 rs951366 ~ 1-203951975 179567 t c 0.6  0.03(0.005) 1.7E-08 n/a n/a -0.004 0.023 8.5E-01
11 11 rs2947411 2-604168 179608 a g 0.17 0.06(0.007) 1.8E-19 n/a n/a 0.046 0.029 1.1E-01
12 12 rs6747380  2-56441253 182377 a g 0.17 0.07(0.007) 5.6E-28 n/a n/a 0.054 0.030 7.0E02
13 13 rs268067 259734549 179406 a g 0.8 0.04(0.006) 3.3E-08 n/a n/a 0.042 0.029 1.4E-01
14 14 rs6758290 2-105231258 167496 t c 0.5 0.04(0.005) 6.6E-13 n/a n/a 0.015 0.022 4.9E01
15 15 rs12472911 2-141944979 182269 c t 0.2 0.04(0.006) 6.7E-10 n/a n/a 0.022 0.027 4.1E01
16 16  rs17236969 2-156460705 162496 t c 0.14 0.05(0.008) 2.6E-09 0.05(0.008) 1.0E-08  -0.001 0.031 9.6E-01
17 rs4369815  2-156835210 174922 t g 0.93 0.06(0.01) 1.5E-10 0.06(0.01) 5.5E-10  0.023 0.043 6.0E-01
18 17 rs1400974  2-199346935 179605 a g 0.64 0.05(0.005) 8.3E-20 0.04(0.005) 3.0E-17 0.077 0.023 8.1E-04
19 rs17233066 2-199352283 168273 c t 0.93 0.09(0.014) 6.1E-11 0.08(0.014) 1.8E-09 0.027 0.051 6.0E-01
20 rs17266097 2-199983454 179181 t c 0.42 0.04(0.005) 3.3E-18 0.04(0.005) 2.4E-16 0.043 0.023 6.3E-02
21 18  rs6770162  3-24686017 179304 a g 0.51 0.04(0.005) 1.5E-12 n/a n/a 0.016 0.023 4.9E-01
22 19 rs7647973 3-49485935 179667 a g 0.26  0.05(0.006) 1.3E-16 0.05(0.006) 2.4E-16 0.018 0.025 4.8E-01
23 rs6762477  3-50068213 138679 g a 0.44 0.04(0.006) 7.8E-12 0.04(0.006) 2.2E-11  -0.004 0.022 8.7E-01
24 20  rs7642134  3-86999572 182263 g a 0.61 0.04(0.005) 3.0E-16 n/a n/a 0.061 0.023 7.5E03
25 21 rs9849248  3-88323964 179654 c t 0.15 0.04(0.007) 1.9E-08 n/a n/a 0.021 0.032 5.2E01
26 22 rs11715566 3-119045126 179637 t c 0.5  0.05(0.005) 2.4E-27 n/a n/a 0.066 0.022 2.9E03
27 23 rs2687729 3-129377916 179617 g a 0.27 0.04(0.006) 1.0E-10 n/a n/a 0.026 0.025 3.0E01
28 24 rs2600959  3-134098154 174583 a g 0.34 0.04(0.005) 4.1E-11 n/a n/a 0.030 0.023 1.9E-01
29 25 rs13067731 3-138472681 179330 t c 0.16 0.04(0.007) 1.0E-09 n/a n/a 0.074 0.029 1.2E-02
30 26 rs900400  3-158281469 179649 t c 0.61 0.03(0.005) 2.3E-11 n/a n/a 0.072 0.023 1.5E-03
31 27 rs939317  3-185528493 179622 g a 0.74  0.04(0.006) 3.0E-12 n/a n/a 0.031 0.026 2.4E01
32 28  rs16860328 3-187118379 179646 g a 0.42 0.04(0.005) 1.4E-16 n/a n/a 0.065 0.023 4.2E-03
33 29 rs1038903  4-28361152 179610 t c 0.73  0.04(0.006) 2.0E-11 n/a n/a 0.045 0.025 7.7E02
34 30  rs10938397  4-44877284 179167 a g 0.57 0.04(0.005) 4.0E-13 n/a n/a 0.040 0.023 7.4E02
35 31 rs13135934 495426711 178661 c g 0.4 0.03(0.005) 1.1E-10 n/a n/a 0.048 0.023 3.6E-02
36 32 rs3733631  4-104860552 179623 c g 0.15 0.05(0.007) 4.8E-13 n/a n/a 0.067 0.030 2.7E02
37 BE] rs1532331 5-43152587 179201 g t 0.32 0.03(0.005) 3.5E-09 n/a n/a 0.001 0.024 9.7E-01
38 34  rs17086188 5-95871610 176967 a g 0.94 0.07(0.013) 3.6E-08 n/a n/a 0.019 0.065 7.7€01
39 35 rs251130 5-110887696 179429 g a 0.73  0.04(0.006) 2.8E-10 n/a n/a -0.002 0.025 9.5E-01
40 36 rs13179411 5-133928412 179579 t g 0.17 0.06(0.007) 3.4E-20 n/a n/a -0.027 0.030 3.7E-01
41 37  rs17171818 5-137752902 182224 c t 0.77  0.04(0.006) 8.9E-14 n/a n/a 0.037 0.026 1.6E-01
42 38  rs7701886 5-153527602 179664 a g 0.58 0.03(0.005) 4.5E-08 n/a n/a 0.069 0.022 2.2E03
43 39 rs9647570 5-167302841 179600 g t 0.14  0.05(0.007) 1.4E-11 n/a n/a 0.084 0.034 1.3E02
44 40  rs6555855  5-168682315 179462 g a 0.23  0.04(0.006) 2.4E-09 n/a n/a 0.047 0.027 8.4E-02
45 41 rs16896742  6-30030719 171665 g a 0.38  0.04(0.006) 3.2E-10 n/a n/a - - -
46 42 rs2479724  6-41998960 179630 t c 0.45 0.03(0.005) 1.2E-12 n/a n/a 0.048 0.022 3.3E02
47 43 rs988913  6-54864267 182407 c t 0.66 0.04(0.005) 1.4E-12 n/a n/a 0.021 0.023 3.7E01
48 44 rs9475752  6-56888700 178646 c t 0.81 0.04(0.006) 8.3E-12 n/a n/a 0.030 0.027 2.7E01
49 45  rs9447700  6-77224806 179648 c t 0.69 0.03(0.005) 5.6E-09 n/a n/a 0.042 0.025 9.2E-02
50 46 rs9321659  6-100222813 182356 a g 0.13 0.06(0.008) 2.5E-16 0.06(0.008) 2.9E-16  -0.003 0.034 9.4E01
51 rs4840086  6-100315159 179666 a g 0.58 0.04(0.005) 9.2E-14 0.04(0.005) 4.3E-13  0.024 0.023 2.8E01
52 rs13196561 6-100866891 182278 c a 0.78 0.04(0.006) 8.4E-12 0.06(0.006) 3.4E20  0.027 0.027 3.0E01
53 rs239198  6-101240798 179496 t c 0.46 0.03(0.005) 2.5E-08 0.04(0.005) 3.1E-15  0.055 0.022 1.4E-02
54 47  rs4946632  6-105207901 132973 c t 0.1  0.01(0.01) 014 -0.07(0.01) 3.1E12  0.076 0.038 4.8E-02
55 rs2153127 6-105455237 182110 t c 0.52 0.08(0.005) 5.5E-59 0.03(0.006) 2.1E-09 0.039 0.022 7.8E-02
56 rs7759938  6-105485647 179557 c t 0.32 0.12(0.005) 7.8E-110 0.11(0.006) 1.2E-69 0.054 0.024 2.5E-02
57 48 rs4895808  6-126823127 179655 c t 0.54 0.03(0.005) 4.8E-13 n/a n/a 0.034 0.022 1.3E-01
58 49 rs6938574  6-128432673 178428 t c 0.16  0.04(0.007) 2.4E-09 n/a n/a 0.044 0.032 1.7E-01
59 50 rs6933660 6-151845447 182379 c a 0.69 0.03(0.005) 1.3E-09 n/a n/a 0.048 0.024 4.4E-02
60 51 rs1079866 7-41436618 172036 g c 0.15 0.07(0.007) 9.3E-24 n/a n/a 0.100 0.033 2.4E-03
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61 52 rs6964833 7-73739845 171484 t C 0.75 0.04(0.006) 5.3E-12 n/a n/a 0.039 0.026 1.4E-01
62 53 rs11767400 7-121947978 179658 a © 0.3 0.04(0.006) 4.1E-11 n/a n/a 0.001 0.024 9.8E-01
63 54 rs2688325 8-3754618 182244 t c 0.29 0.03(0.006) 2.1E-09 0.03(0.006) 9.7E-10 0.047 0.024 5.2E-02
64 rs7828501 8-4547489 179434 g a 0.45 0.04(0.005) 1.2E-13 0.04(0.005) 2.8E-15 0.054 0.023 1.6E-02
65 rs7463166 8-4821198 179542 a g 0.63 0.03(0.005) 1.3E-08 0.03(0.005) 5.9E-09 0.081 0.023 4.2E-04
66 55 rs16918254  8-53931766 179635 a g 0.92 0.05(0.009) 1.4E-08 n/a n/a 0.096 0.041 1.86-02
67 56 rs7821178 8-78256392 179533 c a 0.65 0.04(0.005) 7.3E-17 n/a n/a 0.034 0.023 1.5601
68 57 rs1469039  8-140720961 174755 a g 0.19 0.05(0.007) 3.5E-12 n/a n/a 0.000 0.031 1.0E+00
69 58 rs4875053  8-144944399 136628 g c 0.44  0.03(0.006) 1.3E-08 n/a n/a 0.011 0.023 6.2E-01
70 50 rs7037266 9-6932940 179488 a © 0.37 0.03(0.005) 4.7E-09 0.03(0.005) 3.5E-09 0.030 0.023 2.0E-01
71 rs913588 9-7164673 182403 g a 0.49 0.03(0.005) 5.8E-11 0.03(0.005) 3.8E-11 0.069 0.022 2.1E-03
72 60 rs7865468 9-10264080 179418 a g 0.7 0.03(0.005) 1.3E-07 0.03(0.005) 1.9E-08 -0.017 0.024 4.6E-01
73 61 rs7853970 9-85905386 169702 t ® 0.47  0.03(0.005) 2.3E-09 n/a n/a 0.048 0.023 3.3E-02
74 62 rs10816359 9-107797491 169277 t g 0.86 0.04(0.008) 1.6E-08 0.05(0.008) 1.2E-12 0.016 0.030 5.8E-01
75 rs10453225 9-107960041 179631 g t 0.68 0.09(0.005) 5.8E-66 0.07(0.006) 3.5E-33 0.046 0.024 5.1E-02
76 rs10739221 9-108100651 179624 c t 0.77 0.08(0.006) 3.9E-41 0.05(0.007) 1.9E-11 0.030 0.025 2.4E-01
77 63 rs11792861 9-110849116 179618 a € 0.7 0.04(0.005) 1.7E-11 n/a n/a 0.036 0.025 1.5E-01
78 64 rs10980854 9-113090178 181999 a g 0.06 0.06(0.011) 1.3E-08 0.06(0.011) 4.3E-09 0.045 0.044 3.1E-01
79 rs10980921 9-113319733 172160 c t 0.09 0.09(0.009) 1.7E-23 0.09(0.009) 4.3E-23 0.116 0.039 3.3E-03
80 65 rs1874984 10-1721871 179112 c g 0.47 0.04(0.005) 1.9E-12 n/a n/a 0.062 0.023 5.9E-03
81 66 rs12571664 10-121698919 179629 t c 0.79  0.04(0.006) 3.3E-10 n/a n/a 0.012 0.027 6.7E-01
82 67 rs1915146 10-126836204 182401 g a 0.4 0.03(0.005) 3.7E-08 n/a n/a 0.036 0.023 1.2E01
83 68 rs7104764 11-219977 179664 g a 0.25 0.03(0.006) 3.7E-08 n/a n/a 0.036 0.025 1.6E-01
84 69 rs4929947 11-8596570 179331 g c 0.36 0.04(0.005) 2.6E-12 n/a n/a 0.056 0.023 1.5E-02
85 70 rs11022756 11-13272015 179401 a c 0.29 0.05(0.006) 7.4E-20 n/a n/a 0.042 0.024 8.7E-02
86 71 rs7103411  11-27656701 179656 c t 0.21  0.04(0.006) 2.6E-11 n/a n/a -0.012 0.026 6.5E-01
87 72 rs16918636 11-29080758 182237 t c 0.79 0.03(0.006) 3.2E-08 n/a n/a 0.021 0.027 4.2E-01
88 73 rs4756059 11-46107195 179478 t c 0.92 0.07 (0.01) 4.5E-13 n/a n/a -0.041 0.041 3.1E-01
89 74 rs2063730 11-77726172 179293 c a 0.18 0.05(0.007) 2.3E-12 n/a n/a 0.020 0.028 4.8E-01
90 75 rs10895140 11-100941931 179647 g a 0.66 0.04(0.005) 6.7E-14 n/a n/a 0.039 0.023 9.6E-02
91 76 rs11215400 11-114557845 179376 c a 0.27 0.04(0.006) 6.8E-11 n/a n/a -0.016 0.026 5.4E-01
92 77 rs1461503 11-122350285 179603 © a 0.57 0.05(0.005) 2.7E-26 n/a n/a 0.037 0.023 1.0E-01
93 78 rs7955374  12-46166416 179419 t c 0.13  0.04(0.008) 9.5E-09 n/a n/a 0.012 0.034 7.3e-01
94 79 rs7138803  12-48533735 174834 g a 0.62 0.04(0.005) 1.7E-12 n/a n/a 0.020 0.023 4.0E-01
95 80 rs6563739  13-39137785 179667 g t 0.34 0.03(0.005) 2.3E-11 n/a n/a 0.002 0.024 9.2E-01
96 81 rs1324913  13-73533589 182393 g t 0.65 0.03(0.005) 3.1E-10 n/a n/a 0.004 0.023 8.7E-01
97 82 rs9560113 13-110981349 179359 g a 0.28 0.05(0.006) 2.1E-17 n/a n/a 0.054 0.025 2.9€-02
98 83 rs1254337  14-59990278 179658 t a 0.31 0.04(0.005) 2.1E-16 n/a n/a 0.046 0.024 5.1E-02
99 84 rs1958560  14-65106548 179655 a g 0.59 0.03(0.005) 3.7E-08 n/a n/a 0.026 0.023 2.5e01
100 85 rs10144321 14-99952158 179595 a g 0.75 0.04(0.006) 9.0E-15 0.04(0.006) 1.1E-14 0.039 0.026 1.3E-01
101 rs7141210 14-100252223 172034 t c 0.34 0.03(0.005) 5.8E-09 0.03(0.005) 4.1E-09 -0.019 0.024 4.4E-01
102 86 rs12148769 15-21703187 182411 g a 0.9 0.05(0.008) 5.2E-11 n/a n/a 0.029 0.039 4.6E-01
103 87 rs3743266  15-58568805 182389 t © 0.68 0.04(0.005) 2.4E-13 n/a n/a 0.022 0.023 3.5E-01
104 88 rs8032675 15-65746518 179630 t c 0.4  0.04(0.005) 2.1E-13 n/a n/a 0.048 0.023 3.6E-02
105 89 rs12915845 15-86843471 179535 c t 0.58 0.03(0.005) 2.7E-12 n/a n/a -0.003 0.023 8.9E-01
106 90 rs246185 16-14302933 177773 c t 0.33  0.04(0.006) 6.8E-16 n/a n/a 0.057 0.024 1.6E-02
107 @il rs12446632 16-19842890 182401 a g 0.13  0.04(0.007) 1.3E-08 n/a n/a 0.031 0.033 3.5E-01
108 92 rs1129700  16-29825535 181797 t C 0.44  0.03(0.005) 2.3E-09 n/a n/a -0.019 0.023 4.1E-01
109 93 rs8050136  16-52373776 182365 c a 0.6  0.04(0.005) 1.7E-17 n/a n/a 0.027 0.023 2.3E-01
110 94 rs1364063 16-68146073 182393 c t 0.43  0.05(0.005) 6.2E-21 0.04(0.005) 4.8E-18 0.063 0.023 6.2E-03
111 rs929843 16-68603249 177329 a c 0.23  0.04(0.006) 1.2E-11 0.04(0.006) 5.9E-09 0.033 0.027 2.2E-01
112 95 rs7215990 17-5975555 170053 g a 0.76  0.04(0.006) 1.9E-08 n/a n/a 0.047 0.025 6.6E-02
113 96 rs9635759  17-46968784 179649 a g 0.32  0.05(0.005) 1.7E-24 n/a n/a 0.054 0.024 2.6E-02
114 97 rs244293 17-50585721 179560 g a 0.6 0.03(0.005) 4.2E-11 n/a n/a 0.012 0.023 5.8E-01
115 98 rs12607903  18-3807134 179171 c t 0.3 0.04(0.005) 5.4E-11 n/a n/a 0.090 0.025 3.7E-04
116 99 rs2137289  18-43006123 178617 a g 0.59  0.05(0.005) 8.2E-20 n/a n/a 0.034 0.023 1.4E-01
117 100 rs652260 19-7806562 182356 t c 0.54 0.03(0.005) 9.9E-09 n/a n/a 0.022 0.022 3.3E-01
118 101 rs889122 19-9856867 179397 g t 0.72  0.04(0.006) 1.6E-13 n/a n/a 0.030 0.025 2.4E-01
119 102  rs10423674 19-18678903 182377 a c 0.34  0.04(0.005) 9.2E-12 n/a n/a 0.031 0.024 1.9€-01
120 103 rs852069 20-17070593 182413 g a 0.64 0.04(0.005) 1.2E-13 n/a n/a -0.004 0.023 8.6E-01
121 104 rs2836950  21-39526299 178602 c g 0.64 0.03(0.005) 6.2E-11 n/a n/a -0.001 0.023 9.5E-01
122 105 rs13053505 22-37575564 177596 g t 0.8 0.04(0.007) 3.0E-08 n/a n/a 0.016 0.029 5.8E-01
123 106 rs6009583  22-48063650 181839 C t 0.74 0.03(0.006) 4.6E-08 n/a n/a 0.058 0.025 2.3E-02

IAF: InterAct Allele Frequency (menarche raising allele). Univariate and joint model statistics are from the Discovery menarche GWAS meta-analysis.
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Supplementary Table 5 | Parent-of-Origin specific associations with age at menarche for loci in imprinted / non-imprinted regions, in the
DeCODE study.

Paternal Maternal
Position SNP aﬁ:lfe Beta P value Beta P value Phet Im;)tl;ttit;on I:;Z?;?‘d
ta-t00252223  rs7tanzt0 T | 800 0 2qE04 | o 020F 0 1201 | 000021 Imprinted 5976300
19-18678003  rstoaze74  C | o 0% 0 qse0s | (%09 77E02 | 000047 Notimprinted -
8140720961  rs1469039 G (_0_62'%_03) 7.4E-01 (_0_1'20_'0?0_05) 57E:06 | 0.0029 Imprinted 10 oo
1521703187  1s12148769 G (0.03'_1 i g 25506 (_0‘0%‘_)20_07) 43E-01 | 00058 Imprinted 23501546
7441436618 rs1079866  C (-o.dg'%.oz) 32801 | (o 4'9'1_0‘06) 14E-06 | 00061  NotImprinted -
1400052168 rs10144321 A | 00200y 31E05 | (000 o a7E01 | 0015 Imprinted 5070900
13-110981349  rs9560113 A | o098 o 14E08 | s gy  BE01 | 0027 Notimprinted -
1176156103 rs543874 A | oosr00s B4EON | oo ey  24E03 | 0045 Notimprinted -
3129377916 rs2687729 A (-o-.%g? o  SOE02 (_0_02'910_05) 39E:01 | 0052  NotImprinted -
3134098154  rs2600959 A (0.0(1"?3_07) 4.7E-03 (_0_030_ 003 TTEQO1 | 0073 Notimprinted -
2100083454 rs17266007  C | (o200 . d2E01 | (0% . 45605 | 0074 Notimprinted ]
543152587  rs1532331 G (_0_030_ 0oz  S4E01 0 (-)'8.%6) 25E-02 | 0099  NotImprinted -
13-73533589  rs1324913 G (_0_030_ o0z 0O @ (-)'g.%e) 3.0E-02 0.1 Not Imprinted -
6128432673 rs6938574 T (0.03'93.08) 1.6E-02 (_0‘030_ 004  BBEDI 0.11 Not Imprinted .
11-8506570  rs4920947 G (o.og'?g.os) 2.9E-03 (-0.02'910.0 g AIEO1 012 NotImprinted -
16-19842800  rs12446632 G | o000, 32801 | o700 o 14E03 0.2 NotImprinted -
1465106548 13198500 G | 000000y OSEO1 | 0 s0E02 013 NotImprinted -
1248533735  rs7138803 G (_0_0%(_)10'0 jy  B4EO1 (o.og'?g.os) 2.3E-03 0.4 NotImprinted -
2150460705 rs17236969  C | 000000 s7E01 | %0 o0E0s 045 NotImprinted -
2130526200 152836950 C | 000000 22802 | o0 o BOEOT 045 NotImprinted )
o4t008960  rs247724 T | (OO 24808 | 7%,  31E00 016  NotImprinted -
1-163661506  rs466639 T (_0.1'10'_01)_03) 12E-03 (_0163'_03_01) 1.8E-01 0.8 NotImprinted ;
1643006123 rs2137289 G | 2% o 27E0s | 0% 1eE02 0.19 mprinted 4230010
495426711 rs13135934 G (-0.0_70'-0-‘:).01 ,  1E02 (_0162'%_02) 4.8E-01 049 Not Imprinted -
259734549 rs268067 S | ocaebon E02 | (o0 0oy  S4E! 021 NotImprinted -
10-121608910  rs12571664 T | oo L 003  BSEOT (-0.02'(-)30.06) 1.2E-01 022 NotImprinted -
9-85005386  rs7853970 T o o0  OTE02 | 2% 40Em 023 NotImprinted -
1-98148036  rs11165924 A (-0.0%920.05) 1.2E-01 (_0_030_ 00z  92E01 024  NotImprinted -
18-3807134  rs12607903  C (o.og'?g.og) 29604 a (-)'((J).%e) 5.1E-02 024  NotImprinted -
3110045126 rsti7isses  C | o000 0 1sE0r | 20 0 1a4E0s 024 NotImprinted ]
2141944979 rs12472011  C (09'8%7) 5.5E-02 (o.og'?g.og) 4.6E-04 026 NotImprinted -
1146107195  rs4756059  C (_0.11?'_0_%_03) 24803 | (o1 ?'_02_02) 1.56-01 027 NotImprinted -
16-68603249 rs929843 A | oot bos  26E01 | 00100,  B3EDS 029 NotImprinted -
9-7164673 rs913588 S | oorp0s 1BEO1 | g0 pon  45E03 029  NotImprinted -
3158281469 rs900400 T | oos00y OO0 | ooipos | TEOT 0.3 Not Imprinted -
11-27656701  rs7108411  C o by 2802 | 2% s2em 032 NotImprinted .
10126836204 rstotstas A | 0292 2801 | 00000y  B7EOI 033 NotImprinted -
340485035 rstearors G | o 20 20E02 | o00% ) saE0d 035  NotImprinted -
5167302841 19847570 T | o 62%_03) 6.2E-01 @ 004 o  OBE02 035  NotImprinted -
4104860552 1s3733631 G | o 1'10‘_0_3_03) 2.5E-04 (_0_03'_0_%'0 y  21E0 036  NotImprinted ;
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444877284 110038307 A | 0% 36E03 | 002(0-005)  1.0E01 037 Not Imprinted -
2-604168 20474 A | (090 20e02 | (300 s2EmM 038 Not Imprinted -
0113310733 rstossoe2t T | o200, 7oE0s | 900 sz 038 NotImprinted -
1565746518  rs8032675 T (o.o?%m) 6.5£-03 (o.og'?g.og) 8.9E-05 039  NotImprinted -
1668146073  rs1364063 T (-0_.(())%(3)? o  4BE02 (-o_og'-of).oz) 1.4E-03 039  NotImprinted ;
6-54864267  rs988913  C 0 oo 5502 | 0% 0y asEO1 041 NotImprinted -
100850867 rsseotzz 6 | 0% 0 2am0s | (0000 saE02 | 043 Notimprinted -
630030719 rs16896742 A (_0.0';)'_0_‘:)_01 ) 98E03 (-o.dg%_m ) 14E01 044 NotImprinted ;
9107797491  rs10816359 T o ?'8_‘88) 5.0E-02 (_0‘0%(_’20_06) 3.6E-01 046 NotImprinted ;
11114567845 111215400 A | o002 24801 | o200 0 23802 047 Not Imprinted -
428361152 11038903 C | 00,0000 80E01 | 2% 0 43E01 047 Not Imprinted -
1-203951975 15951366 T | coorbos 2201 0 00  29E02 05 Not Imprinted -
1113272015 rs11022756 A (o.o?'?g.oa) 5.2E-03 © (_"8%6) 6.7E-02 0.5 Not Imprinted ;
ot054s5207 2153127 T | 002%0 e 93E08 | 0 00% )  51E04 05 Not Imprinted -
172523773 13101336 T | 07090, 29601 (0 00  45E02 051 Not Imprinted -
3138472681  rs13067731  C (_0_62'?3.01) 1.6E-01 (_0_6%%'03) 6.3E-01 0.51 Not Imprinted -
6126823127  rs4895808  C o ?‘8_%5) 8.2E-02 (0‘0(1"?3.07) 8.9E-03 053 NotImprinted ;
1746966784 1s9635759 G | (o008 o ssE05 | o0 23803 054 NotImprinted -
1198064962 16427782 G | 0000000 B7EO1 | 200 s2e01 056 Not Imprinted -
5133028412 r1s13179411 G (-o.o_f(s)lo-?).o1 ) 15E02 (_0_1'0_'(_’8_02) 1.36-03 056  NotImprinted ;
9107960041  rs10453225 G (o.og'?gjz) 24E-07 (0‘0%?70_1 | 15E05 056  NotImprinted ;
3-24686017  rs6770162 G ooag)  4eE02 | 020 23801 057 Not Imprinted -
2190346935 rsta00074 G | o02%  teE0r | O 37E02 | 059 Notimprinted -
sas21198  rorasstes A | o 0% ez | 2%, 1.0E03 059 Not Imprinted -
9110849116 rs11792861 A (_0_0‘1'?30.06) 1.1E-01 (_0‘0%(_’10_05) 4.2E-01 059  NotImprinted ;
1566843471  rs12015845  C | 0‘1'920_05) 1.1E-01 (0.0(1)'?8.06) 2.0E-02 0.6 Not Imprinted -
6105207901 reaoaeesz T | 2% 0 BaE01 | (0% seE0f 062 Not Imprinted -
3187118379  rs16860328 A (_0.0‘70'_0_‘:)'01) 6.1E-03 (-o-.%g? o  4IE0 063  NotImprinted -
6100222813 rs9321659 G (_0_63'?8.02) 2.5E-01 (-o_.%g‘-‘ o G902 063 NotImprinted ;
3185528493  rs939317 A | ooeodosy  1SE0 | oomegp | 18E0S 064  NotImprinted -
o-10264080  rs7eesses G | (00 soeoz | 2% 27E01 064 NotImprinted -
17-50585721  rs244293 A (_0_62'%.02) 3.9E-01 (_O_O'g'f’gm ) 13801 065  NotImprinted -
5137752902 rs17171818  C (0.0(1)%.08) 1.6E-02 © (_)'8_307) 7.6E-02 065  NotImprinted ;
1330197785 16563738 G | (o000, 14E02 R 7.0E-02 066  NotImprinted -
sose71610  rsi7osetss A | 00000 o s2e0r | 0% 0 7oE01 067 Not Imprinted -
7121047978 rstierao0 ¢ | 00000 sE01 | 00000 34E01 07 Not Imprinted -
20-17070593  rs852069 A (-0_.%6(3)? o  S3E02 (_0‘62'?3_0 y  1EEDT 0.71 Not Imprinted -
22-48063650  rs6009583  C @ ?‘8%6) 6.9E-02 (_0‘02'?20_06) 1.9E-01 0.71 Not Imprinted ;
6100315159 rs4840086 A | 0% o5 54E04 | 00000, 35E03 | 071 Notimprinted -
sarsaets  re2ese325 T | 0% 0 21808 | 0%,  11E02 071 NotImprinted -
14-59990278  rs1254337 A (_0_62'%.01 ) 16E01 (-o_.%g? o 5502 072 NotImprinted ;
6101240798 rs239198 c coong)  BeE02 | 0202 . 1eE01 072 Not Imprinted -
165580155 rstozeote1 A | o 0% o 23601 | 002(0-005)  9.8E02 074 Not Imprinted -
101721871 rs1874984 G (-o-.%g? o 4 (_O_dgf’gm) 1.2E-01 074 Not Imprinted -
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12-46166416  rs7955374  C cogorey 3B | 00%0,  87E02 075  NotImprinted -
6151845447 156933660 C | (00)090g 1OE01 | 003(0-007)  36E02 075  NotImprinted ;
773730845 reeoeasss T | 0% 0 ssE01 | (2% 0 eiE0l 075  NotImprinted -
6105485647 17750938 ¢ | 0% s3E0e | Pl 370 076 Not Imprinted ]
6-100866891  rs13196561  C (_0_0%(_’20_05) 3.5E-01 (_0_02'(_’%_06) 1.8E-01 077 Not Imprinted -
06032040 157037266 C | o000 29801 | o02% . 14E01 077 Not Imprinted ;
174770308 restaros 1| o000 reme2 | 8% soE02 078 NotImprinted -
380009572 rsted2t34 A | (O soeo2 | 20 10E02 078 NotImprinted ;
388320064 reosao2as  C | 0% 0 seE01 | (% o 20801 0.8 Not Imprinted -
5168682315 rsesssess 6 | o 0% 00 27E0r | o 0% 0 4sE01 0.8 Not Imprinted ;
5110887696 rs251130 G (0‘0?'%_07) 8.3E-03 (0_02'9808) 3.1E-03 082 NotImprinted -
11219977 rs7104764 G @ (_"8%7) 4.0E-02 (0'0?'%_08) 1.9E-02 084  NotImprinted -
19-7806562  rs652260 C | coostoon 1B | (00a%%4,  30EO1 084  NotImprinted -
853931766  rs16918254 A 0oy G102 | 006(0-0.11)  33E02 084  NotImprinted ;
8144944300  rsag7s0s3 € | (00000 0 saE01 | 00890 7.AE01 084  NotImprinted -
22-37575564  rs13053505 G . (_"8_‘:)8) 4.2E-02 (09-8_307) 7.9E:02 0.85  Not Imprinted ;
2199352283  rs17233066  C (_0_0%'(_’%_09) 3.1E-01 (_0_0?1'(_’%_08) 4.4E-01 0.86  NotImprinted -
1558508805 rs3743266 T | o 0% 0 33801 | 0% 0 23601 0.87  Not Imprinted -
1620826535 rstizoro0 T | 0% saeor | 3% 0 eeE01 087 NotImprinted -
176075555 rs7215990 & | 0% o 15E02 o 00n 28602 087 NotImprinted ;
gasazasy  roeassot A |08 a2z | 0% 72E02 087 NotImprinted -
11100941931  rs10895140 A (_0_0‘70'_0_‘:)_0 ;) 20502 (-o_.%g? o  34E02 089 NotImprinted ;
16-52373776  rs8050136  C (0‘03'98_08) 3.5€-04 (0_02'?308) 7.7E-04 089 NotImprinted -
2105231258 rs6758290 T (o(i'géoe) 24E-02 (0_0?%.06) 1.4E-02 089 NotImprinted -
ssooee213  rserezar7 6 | 0 000 0 ade0r | 8%, s4E01 0.9 Not Imprinted -
1-10249600  rsttszetsz A | o0% 0 qseor | 2% 0 1E01 091  NotImprinted ;
eseses00  rsearsrsz  c | 0% 0 sseor | 0% 0 27E01 0.91 mprinted 07 20380-
siss27602  rs7rotese 6 | o800, esEo1 | 2%, s4E01 092 NotImprinted -
11-29080758  rs16918636 T (_0.02'(_)%_06) 14E-01 (-0.02'9%.07) 1.1E-01 093 NotImprinted -
11122350285  rs1461503 A (_0'_%'2? o 59 (_0'_%'5?? o  BOED2 093 NotImprinted -
250441253 rsorarae0 6 | o 20 7eeos | 20 aseos 093 NotImprinted -
o-108100651  rstoraoz2t T | 0% 2eE04 | 0% 4sE0s 094  NotImprinted ;
1177726172 rs2003730 A | SOM O seeo2 | O asE02 095  NotImprinted -
2156835210  rs4369815 T (_0_02'(_":)_09) 1.2€-01 (_0_02-?‘:)_09) 1.2€-01 097  Not Imprinted ;
9113090178 rs10980854 G (-o.}oio(;‘m) 1.7E-01 (_0_‘10;0(;‘_02) 1.8E-01 097 NotImprinted -
1614302933 rs246185 T (_0‘0'70'_0_‘5_01) 5.96-03 (_0_0'70'_0_‘:)_01) 5.4E-03 098  NotImprinted -
143894144 rs2274465  C 0 0os  41E02 | 003(0-006)  44E02 099 Nt Imprinted -
67722806 1440 c | 0% 0 seeot | 0% o, 3sE01 099  NotImprinted ;
sre2se302  rsreztzs c | 0 0% 0 2se01 | 5%, 23801 1 Not Imprinted -
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Supplementary Table 6 | eQTL results across multiple tissues.
See data file
Supplementary Table 7 | eQTL results in whole blood.

See data file
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Supplementary Table 8 | Candidate genes at or near menarche loci.

Locus SNP Location Consensus Gene Gene name: function Role in
Hormone
Function
1 rs2274465 1-43894144 KDMA4A (N,C), PTPRF (E,C) i) Lysine (K)-specific demethylase 4A: Stimulates ERalpha activity. Inhibits Ras-mediated CHD5 Y
induction, reducing p53 pathway activity. ii) Protein tyrosine phosphatase, receptor type, F:
May contribute to pathogenesis ofinsulin resistance.
2 rs10789181 1-65589155 LEPR(C) Leptin receptor: Mediates adipocyte signalling on regulation of appetite and reproductive Y
function.
3 rs3101336 1-72523773 NEGR1 (N,C) Neuronal growth regulator 1: May be a trans-neural growth-promoting factor in regenerative
axons. BMlI locus
4 rs7514705 1-74779308 TNNI3K (N), TYWS3 (E) i) TNNI3 interacting kinase: MAP kinase kinase kinase. BMI locus. ii) Probable S-adenosyl-L-
methionine-dependent methyltransferase that acts as a component of the wybutosine
biosynthesis pathway
5 rs11165924 1-98148036 DPYD (N) Dihydropyrimidine dehydrogenase: Involved in uracil and thymidine catabolism.
6 rs11578152 1-102349609 OLFM3 (N) Olfactomedin 3: Possible role in brain and eye development, including cell migration and axon
growth.
7 rs466639 1-163661506 RXRG (N,C) Retinoid X receptor, gamma: Nuclear hormone receptor; mediates the anti-proliferative Y
effects of retinoic acid, and forms dimers with the retinoic acid, thyroid hormone and vitamin
D receptors.
8 rs543874 1-176156103 SEC16B (N) SEC16 homologB (S. cerevisiae): Organization of transitional endoplasmic reticulum sites and
protein export. BMI locus
9 rs6427782 1-198064962 NR5A2 (N,C) Nuclear receptor subfamily 5, group A, member 2: Expressed in ovarian granulosa cells, role in Y
steroidogenesis and ovulation. Interacts with the regulator of reproductive function NR5A1
(Steroidogenic factor 1)
10 rs951366 1-203951975 NUCKS1 (N,E), RAB7L1 (E) i)Nuclear casein kinase and cyclin-dependent kinase substrate 1: Encodes a nuclear protein
which is phosphorylated by Cdk1 during mitosis. ii) RAB7, member RAS oncogene family-like 1:
Unknown function
11 rs2947411 2-604168 TMEM18 (N,C) Transmembrane protein 18: Transcription repressor. Enhances the migration of neural stem
and precursor cells. BMI locus
12 rs6747380 2-56441253 CCDC85A(N) Coiled-coil domain containing 85A: Unknown function
13 rs268067 2-59734549 BCL11A (N[~800kb]) B-Cell CLL/Lymphoma 11A (Zinc Finger Protein): Functions as a myeloid and B-cell proto-
oncogene
14 rs6758290 2-105231258 GPR45 (N) G protein-coupled receptor 45: Possible role in central nervous system signalling
15 rs12472911 2-141944979 LRP1B (N) Low density lipoprotein receptor-related protein 1B: Member of the low density lipoprotein
(LDL) receptor gene family
16 rs17236969 2-156460705 NR4A2 (N,C) Nuclear receptor subfamily 4, group A, member 2: Transcription factor essential for
differentiation of dopaminergic neurons in substantia nigra. Mutations in Parkinson's disease
16 rs4369815 2-156835210 NR4A2 (N,C) (as above)
17a rs1400974 2-199346935 SATB2 (N) SATB homeobox 2: DNA binding protein that specifically binds nuclear matrix attachment
regions. Mutations in cleft palate and mental retardation.
17b rs17233066 2-199352283 SATB2 (N) (as above)
17c rs17266097 2-199983454 SATB2 (N) (as above)
18 rs6770162 3-24686017 THRB (N,C) Thyroid hormone receptor, beta: Nuclear hormone receptor for triiodothyronine. Mutations in Y
thyroid hormone resistance
19 rs7647973 3-49485935 WDR6 (E,C), UBA7 (C) i) WD Repeat Domain 6: Enhances serine/threonine kinase 11-induced cell growth
supporession; negative regulator of amino acid starvation-induced autophagy. ii) Ubiquitin-
Like Modifier Activating Enzyme 7: ARAR retinoic acid target that activates ubiquitin
19 rs6762477 3-50068213 WDRS (E,C), UBA7 (C) (as above)
20 rs7642134 3-86999572 POU1F1 (PIT1)(C) POU class 1 homeobox 1: Regulates pituitary development. Mutations in combined pituitary Y
hormone deficiency
21 rs9849248 3-88323964 ZNF654 (N,E,F), HTR1F (C) i)Zinc finger protein 654: May be involved in transcriptional regulation. ii) 5-
Hydroxytryptamine (Serotonin) Receptor 1F, G Protein-Coupled: Unknown physiological role
22 rs11715566 3-119045126 IGSF11 (N[~*1Mb]) Immunoglobulin Superfamily Member 11: Cell adhesion molecule. Stimulates cell growth
23 rs2687729 3-129377916 EEFSEC (N,E) Eukaryotic elongation factor, selenocysteine-tRNA-specific: Translation factor necessary for
the incorporation of selenocysteine into proteins
24 rs2600959 3-134098154 ACAD11 (E) Acyl-CoA dehydrogenase family, member 11: Exhibits maximal activity towards saturated C22-
Co-enzyme A
25 rs13067731 3-138472681 IL20RB (N) Interleukin 20 Receptor Beta: Forms receptor for interleukin-19, 20 and 24.
26 rs900400 3-158281469 LEKR1 (N,E), CCNL1 (C) i) Leucine, glutamate and lysine rich 1: Unknown function. ii) Cyclin L1: Transcriptional
regulator, role in pre-mRNAssplicing. Birth weight locus.
27 rs939317 3-185528493 EIF4G1 (N) Eukaryotic translation initiation factor 4 gamma, 1: Regulates protein synthesis. Mutations in
Parkinson's disease
28 rs16860328 3-187118379 TRA2B (N), IGF2BP2 (C) i) Transformer 2 beta homolog (Drosophila): Regulates mRNA processing, splicingand gene
expression. ii) Insulin-like growth factor 2 mRNA binding protein 2: May regulate translation of
target mRNAs.
29 rs1038903 4-28361152 PCDH7 (N[*2Mb]) Protocadherin 7: An integral membrane protein thought to function in cell-cell recognition and
adhesion
30 rs10938397 4-44877284 GNPDA2 (N) Glucosamine-6-phosphate deaminase 2: Catalyzes the conversion of D-glucosamine-6-
phosphate to D-fructose-6-phosphate. BMI locus
31 rs13135934 4-95426711 SMARCAD1 (N,E,F) SWI/SNF-Related, Matrix-Associated Actin-Dependent Regulator Of Chromatin,Subfamily A,
Containing DEAD/H Box 1: Encodes a helicase protein, with role in chromatin remodelling.
Mutations in adermatoglyphia
32 rs3733631 4-104860552 TACR3 (N,C) Tachykinin receptor 3: Receptor for neurokinin 3. Mutations in hypogonadotropic Y
hypogonadism
33 rs1532331 5-43152587 ZNF131 (N,E,C), GHR (C) i) Zinc finger protein 131: Inhibits estrogen receptor-alpha signaling. ii) Growth hormone Y
receptor. Mutations in Laron syndrome and GH insensitivity.
34 rs17086188 5-95871610 PCSK1 (N,C) Proprotein convertase type 1: Prohormone convertase. Mutations in severe obesity with Y
hormone deficiencies.
35 rs251130 5-110887696 STARD4 (N,E,C) StAR-related lipid transfer domain containing 4: Regulates intra-cellular cholesterol trafficking Y
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Supplementary Table 8 (continued) | Candidate genes at or near menarche loci.

Locus SNP Location Consensus Gene Gene name: function Rolein
Hormone
Function

36 rs13179411 5-133928412 PHF15 (N), TCF7 (E) PHD zinc finger protein transcription factor: Component of the HBO1 complex which has a
histone H4-specific acetyltransferase activity. ii) Transcription factor 7 (T-cell specific, HMG-
box): Feedback repressor of TCF7L2. Regulates self-renewal of hematopoietic stem cells.

37 rs17171818 5-137752902 KDM3B (N,C), BRD8 (C) Lysine (K)-specific demethylase 3B: Histone H3K9 demethylase. ii) Bromodomain containing 8: Y
Coactivator of hormone-activated nuclear receptors, including the thyroid hormone receptor.

38 rs7701886 5-153527602 GALNT10 (N) UDP-N-acetyl-alpha-D-galactosamine:polypeptide N-acetylgalactosaminyltransferase 10:

Involved in synthesis of oligosaccarides. BMl locus in African Americans.

39 rs9647570 5-167302841 TENM2 (N,C) Teneurin transmembrane protein 2: Expressed in developing brain, and is induced by the Y
Kallmann syndrome gene FGF8 product.

40 rs6555855 5-168682315 SLIT3 (N) Slit homolog 3: Involved in cell migration. Height locus (but not in LD with the height SNP
[rs4282339])

41 rs16896742 6-30030719 HLA-A (N) Major histocompatibility complex, class I, A: Central role inimmune regulation

42 rs2479724 6-41998960 BYSL (N,E), FRS3 (C) i) Bystin-Like: Possible role in trophinin-dependent regulation of cell adhesion duringembryo Y
implantation. ii) Fibroblast growth factor receptor substrate 3: Involved in signalling of the
Kallmann syndrome gene FGFR1 product.

43 rs988913 6-54864267 FAM83B (N), HCRTR2 (C) i) Family with sequence similarity 83, member A: Unknown function. ii) Hypocretin (orexin)
receptor 2: G-protein coupled receptor involved in the regulation of feeding behavior

44 rs9475752 6-56888700 DST(N), BENDG6 (E) i) Dystonin: Anchors neural intermediate filaments to the actin cytoskeleton. DST deficient
mice have sensory ataxia. ii) BEN domain containing 6: Unknown function.

45 rs9447700 6-77224806 IMPG1 (N) Interphotoreceptor matrix proteoglycan 1: Aneuronal proteoglycan

46a rs9321659 6-100222813 SIM1 (C), MCHR2 (C) i) Single-minded homolog 1 (Drosophila): Peak expression during neurogenesis in Drosophila. Y
Mutations in severe obesity. ii) Melanin concentrating hormone receptor 2: Orphan G protein-
coupled receptor, high affinity binding to the neuropeptide melanin-concentrating hormone
(MCH), which regulates energy homeostasis and mood via MCHR1.

46b rs4840086 6-100315159 SIM1 (C), MCHR2 (C) (as above)

46¢ rs13196561 6-100866891 SIM1 (N,C), MCHR2 (C) (as above)

46d rs239198 6-101240798 SIM1 (C), ASCC3 (N,E,F) i) Single-minded homolog 1 (Drosophila): Peak expression during neurogenesis in Drosophila.
Mutations in severe obesity. ii) Activating signal cointegrator 1 complex subunit 3: DNA
helicase, unwinds DNAto allow ALKBH3-mediated DNA repair

47a rs4946632 6-105207901 LIN28B (C) Lin-28 homologB (C. elegans): Repression of let-7 microRNAs; cell stemness factor

47b rs2153127 6-105455237 LIN28B (E,C) (as above)

47c rs7759938 6-105485647 LIN28B (N,C) (as above)

48 rs4895808 6-126823127 CENPW (N,E), NCOA7 (C) i) Centromere protein W: RNA-associated nuclear matrix protein. ii) Nuclear receptor co- Y
activator 7: Enhances transcriptional activity of ESR1, THRB, PPARG, RARA and other nuclear
receptors. T1D locus.

49 rs6938574 6-128432673 PTPRK (N) Protein tyrosine phosphatase, receptor type, K: Negatively regulates the transactivating
function of beta-catenin.

50 rs6933660 6-151845447 ESR1 (C) Estrogen receptor 1: Essential for sexual development and reproductive function. Locus for Y
Breast cancer and Bone mineral density

51 rs1079866 7-41436618 INHBA (N,C) Inhibin, beta A: Inhibitor of pituitary FSH secretion Y

52 rs6964833 7-73739845 GTF21(N,C) General transcription factor lii: Multifunctional phosphoprotein with roles in transcription and
signal transduction. Deleted in the early puberty-associated Williams-Beuren syndrome.

53 rs11767400 7-121947978 CADPS2 (N) Calcium-dependent secretion activator 2: Deletions and impairment lead to autism by
reducingaxonal BDNF release.

54a rs2688325 8-3754618 CSMD1 (N) CUB and Sushi multiple domains 1:

54b rs7828501 8-4547489 CSMD1 (N) (as above)

S54c rs7463166 8-4821198 CSMD1 (N) (as above)

55 rs16918254 8-53931766 NPBWR1 (N,C) Neuropeptides B/W receptor 1: G protein-coupled receptor for neuropeptides Band W, which Y
are implicated in feeding behavior, energy homeostasis, neuroendocrine function and stress
response.

56 rs7821178 8-78256392 PEX2 (N) Peroxisomal biogenesis factor 2: Mutations result in Zellweger syndrome and infantile Refsum
disease. Adult height locus.

57 rs1469039 8-140720961 KCNK9 (N) Potassium channel, subfamily K: Imprinted in fetal brain, preferential maternal expression.

Encodes a two-pore domain potassium channel that regulates the resting membrane
potential, firing frequency of neurons and aldosterone secretion.

58 rs4875053 8-144944399 SCRIB (N), PARP10 (E) i) Scribbled planar cell polarity protein: Mutations in the severe neural tube defect,
craniorachischisis. ii) Poly (ADP-ribose) polymerase family, member 10: Regulates gene
transcription by altering chromatin organization, possible role in cancer, diabetes, and CVD.

59a rs7037266 9-6932940 KDMA4C (N) lysine (K)-specific demethylase 4C: Histone demethylase JMJD2C

59b rs913588 9-7164673 KDMA4C (N,F,C) (as above)

60 rs7865468 9-10264080 PTPRD (N) Protein tyrosine phosphatase, receptor type, D: May promote neurite growth and regulate
neuronal axon guidance

61 rs7853970 9-85905386 RMI1 (N), NTRK2 (C) i)RecQmediated genome instability 1, homolog (S. cerevisiae): Component of the RMI
complex, limits DNA crossover formation. ii) Neurotrophic tyrosine kinase, receptor, type 2:

Receptor for BDNF. Mutations associated with obesity and mood disorders

62a rs10816359 9-107797491 TMEM38B (N) Transmembrane protein 38B: Intracellular monovalent cation channel. Regulates intracellular
calciumrelease. Mutations in osteogenesis imperfecta.

62b rs10453225 9-107960041 TMEM38B (N) (as above)

62c rs10739221 9-108100651 TMEM38B (N) (as above)

63 rs11792861 9-110849116 TMEM245 (N,E) Transmembrane protein 245: Unknown function

64 rs10980854 9-113090178 ZNF483 / OR2K2 (N) i) Zinc finger protein 483: May be involved in transcriptional regulation. ii) Olfactory receptor,
family 2, subfamily K, member 2: G-protein-coupled receptor which triggers the perception of
smell

64 rs10980921 9-113319733 ZNF483 / OR2K2 (N) (as above)

65 rs1874984 10-1721871 ADARB2 (N) Adenosine deaminase B2: Regulatory role in RNA editing. Candidate gene for longevity in

humans andin C. elegans.

WWW.NATURE.COM/NATURE

SUPPLEMENTARY INFORMATION gHaVZH,

19



HNTAE N SUPPLEMENTARY INFORMATION

20

Supplementary Table 8 (continued) | Candidate genes at or near menarche loci.

Locus SNP Location Consensus Gene Gene name: function Rolein
Hormone
Function
66 rs12571664 10-121698919 SEC23IP (N,E) SEC23 interacting protein: Facilitates endoplasmic reticulum export. Implicated in
Waardenburg syndrome
67 rs1915146 10-126836204 CTBP2 (N,C) C-terminal binding protein 2: Transcriptional repressor. Expression associated with decreased
PTEN expression and PI3-kinase pathway activation. Coactivator of RAR/RXR signalling
68 rs7104764 11-219977 SIRT3 (N,E,C) Sirtuin 3: Unknown function in humans. Induced by caloric restriction, considered to be anti-
ageing.
69 rs4929947 11-8596570 TRIM66 (N,E,F) Tripartite motif containing 66: May function as a transcription repressor. BMI locus
70 rs11022756 11-13272015 ARNTL (N), PTH (C) Aryl hydrocarbon receptor nuclear translocator-like: Forms a heterodimer with CLOCK to Y
activate circadian rhythym-associated genes. Locus for PAI-1. ii) Parathyroid hormone:
Regulates calcium metabolism.
71 rs7103411 11-27656701 BDNF (N,C), LGR4 (C) Brain-derived neurotrophic factor: Nerve growth factor. Regulation of stress response and
mood. BMI locus. ii) Leucine-rich repeat containing G protein-coupled receptor 4: key regulator
of stem cell differentiation via SOX2. Mutations in late menarche.
72 rs16918636 11-29080758 FSHB (N[*1mb],C) Follicle stimulating hormone, beta polypeptide: Beta subunit of follicle-stimulating hormone. Y
73 rs4756059 11-46107195 PHF21A(N) PHD finger protein 21A: Component of a BRAF35/histone deacetylase complex that represses
neuron-specific genes
74 rs2063730 11-77726172 GAB2 (N), THRSP (C) i) GRB2-associated binding protein 2: Encodes the principal activator of PI3-kinase. ii) Thyroid Y
hormone responsive: Biosynthesis of triglycerides with medium-length fatty acid chains. May
modeulate the activity of THRB.
75 rs10895140 11-100941931 TRPC6 (N), PGR (C) Transient receptor potential cation channel, subfamily C, member 6: PI3/PTEN pathway and Y
calcium signalling, activated by diacylglycerol. Mutations in focal segmental
glomerulosclerosis 2. ii) Progesterone receptor: Mediates the effects of the reproductive
hormone progesterone.
76 rs11215400 11-114557845 CADML1 (N) Cell adhesion molecule 1: Possible driver of synapse assembly neuronal migration, axon
growth, and pathfinding.
77 rs1461503 11-122350285 BSX (N,C) Brain specific homebox: DNA binding protein and transcriptional activator. Expressed
specificallyin mouse pineal gland, telencephalic septum, hypothalamic pre-mammillary body
and arcuate nucleus. Is necessary for postnatal growth.
78 rs7955374 12-46166416 VDR (C) Vitamin D (1,25-dihydroxyvitamin D3) receptor: Nuclear hormone receptor for vitamin D3 Y
79 rs7138803 12-48533735 BCDIN3D (N) BCDIN3 domain containing: RNA methyltransferase, regulates microRNA-145 processing. BMI
locus
80 rs6563739 13-39137785 COG6 (N,E) Component of oligomeric golgi complex 6: Maintains normal structure and activity of the Golgi
apparatus
81 rs1324913 13-73533589 KLF12 (N) Kruppel-like factor 12: Locus for phospho-and sphingolipids; overexpression represses Y
secretion of prolactin and IGFBP1
82 rs9560113 13-110981349 TEX29 (N) Testis expressed 29: Unknown function.
83 rs1254337 14-59990278 SIX6 (N) SIX homeobox 6: Homeobox protein involved in eye development. Mutations in isolated
microphthalmia with cataract type 2.
84 rs1958560 14-65106548 FUT8 (N,E) Fucosyltransferase 8: Encodes alpha-1,6-Fucosyltransferase, involved in the biosynthesis of
asparagine-linked glycoprotein oligosaccharides.
85a rs10144321 14-99952158 DLK1 (C), Delta-like 1 homolog (Drosophila): Epidermal growth factor involved in cell differentiation.
Imprinted fetal growth gene with preferential paternal expression. Maternal UPD14 is
associated with growth retardation and advanced puberty
85b rs7141210 14-100252223 DLK1 (N,E,C) (as above)
86 rs12148769 15-21703187 MKRN3 (C ), MAGEL2 (C) i) Makorin ring finger protein 3: Deletions in precocious puberty. ii) Melanoma Antigen Family Y
(MAGE) - like 2: patients with truncating mutations on the paternal allele have clinical and
behavioural features of Prader Willi syndrome. NDN, MKRN3 and MAGEL2 are imprinted genes
with paternal specific expression, in the Prader-Willi syndrome deleted region.
87 rs3743266 15-58568805 RORA(N,C) RAR-related orphan receptor A: Nuclear hormone receptor; unknown function.
88 rs8032675 15-65746518 MAP2KS5 (N) Mitogen-activated protein kinase kinase 5: Activates MAPK7/ERKS, involved in growth factor
stimulated cell proliferation. BMI locus
89 rs12915845 15-86843471 DET1 (N,E) De-Etiolated Homolog 1 (Arabidopsis): Component of the E3 ubiquitin ligase DCX DET1-COP1
complex, required for ubiquitination and degradation of target proteins.
90 rs246185 16-14302933 MKL2 (N) MKL/myocardin-like 2: Transcriptional coactivator of serum response factor. Required for
skeletal myogenic differentiation.
91 rs12446632 16-19842890 GPRC5B (N,C) G protein-coupled receptor, family C, group 5, member B: May mediate the cellular effects of
retinoic acid. BMI locus
92 rs1129700 16-29825535 KCTD13 (N), TBX6 (E,C) Potassium channel tetramerization domain containing 13: Responsible for the micro/macro-
cephaly phenotype of 16p11.2. 16p11.2 also has a mirrored obese phenotype due to SH2B1
(butis 1 Mb away).
93 rs8050136 16-52373776 FTO(N,C) Fat mass and obesity associated: 2-oxoglutarate-dependent oxygenase. BMI locus
94a rs1364063 16-68146073 COG4 (C), NFAT5 (N) i) Component of oligomeric golgi complex 4: Role in Golgi apparatus function. Mutations may
cause glycosylation defect type lij. ii) Nuclear factor of activated T-cells 5, tonicity-responsive:
Regulates gene expression induced by osmotic stress.
94b rs929843 16-68603249 COG4 (C), WWP2 (N) i) Component of oligomeric golgi complex 4: Role in Golgi apparatus function. Mutations may
cause glycosylation defect type lij. ii) WW domain containing E3 ubiquitin protein ligase 2:
Ubiquitin protein ligase for PTEN, promotes degradation of pluripotency factor OCT4 in human
embyonic stem cells.
95 rs7215990 17-5975555 WSCD1 (N,E), ALOX15B (E) i) WSC Domain Containing 1: Unknown function. ii) Arachidonate 15-Lipoxygenase:
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Supplementary Table 8 (continued) | Candidate genes at or near menarche loci.

Locus SNP Location Consensus Gene Gene name: function Rolein
Hormone
Function

96 rs9635759 17-46968784 CA10 (N) Carbonic anhydrase X: Acatalytic member of the alpha-carbonic anhydrase subgroup. May play
aroleinbrain development.

97 rs244293 17-50585721 STXBP4 (N,E) Syntaxin binding protein 4: Insulin-regulated syntaxin 4-binding protein directly involved in the
control of glucose transport and GLUT4 vesicle translocation.

98 rs12607903 18-3807134 DLGAP1 (N) Discs, large (Drosophila) homolog-associated protein 1: Part of the postsynaptic scaffold in
neuronal cells.

99 rs2137289 18-43006123 SKOR2 (N) SKI family transcriptional corepressor: Acts as a TGF-beta antagonistin the nervous system.

100 rs652260 19-7806562 EVISL (N), RETN (C) i) Ecotropic viral integration site 5-like: Functions as a GTPase-activating protein with broad Y
specificity. i) Resistin: Suppresses insulin-mediated glucose uptake by adipocytes.

101 rs889122 19-9856867 OLFM2 (N), RDH8 (C) i) Olfactomedin 2: Neuronal olfactomedin related ER localized protein. ii) Retinol
dehydrogenase 8: Visual cycle enzyme.

102 rs10423674 19-18678903 CRTC1 (N,C) CREB regulated transcription coactivator 1: Transcriptional coactivator for CREB1. Murine Y
deletions cause hyperphagia and delayed puberty.

103 rs852069 20-17070593 PCSK2 (N,C) Proprotein convertase type 2: Prohormone convertase. Y

104 rs2836950 21-39526299 BRWDL1 (N,C) Bromodomain and WD repeat domain containing 1: Involved in a variety of cellular processes Y
including cell cycle progression, signal transduction, apoptosis, and gene regulation. In the
Down syndrome critical region-2. Murine deletions cause impaired oocyte maturation.

105 rs13053505 22-37575564 NPTXR (N,E), CBX7 (C) i) Neuronal pentraxin receptor: CSF marker of degeneration. ii) Chromobox Homolog 7: Part of
the Polycomb group (PcG) of transcriptional silencers that repress the onset of reproductive
maturity via Kiss1. Pubertal onset in mice is triggered by DNA methylation of the PcG complex,
including at the Cbx7 promotor region, accompanied by decreased hypothalamic Cbx7
expression.

106 rs6009583 22-48063650 C220rf34 (N) Chromosome 22 open reading frame 34: Unknown function.

Gene refers to the consensus gene(s) reported at that locus mapped using 4 approaches: (N) Nearest, (C) Candidate, (F) 1000 Genomes missense variantin high LD (r2 >0.8),
(E) gene expression linked by eQTL.
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Supplementary Table 9 | Association of menarche signals with BMI and height in the GIANT consortium.

Consensus Gene Raising Menarche Association of menarche raising allele with BMI Association of menarche raising allele with height
Locus SNP Location Allele Other Allele N Direction p value N Direction p value
1 rs2274465 1-43894144 KDMA4A (N,C), PTPRF (E,C) c g 123824 + 0.815 133792 - 0.402
2 rs10789181 1-65589155 LEPR(C) a g 123859 - 0.023 133847 - 0.505
3 rs3101336  1-72523773 NEGR1 (N,C) t c 123796 - 2.130E-14 133721 + 0.780
4 rs7514705 1-74779308 TNNI3K (N), TYW3 (E) c t 123843 - 1.940E-09 133728 + 0.427
5 rs11165924 1-98148036 DPYD (N) a g 119717 + 0.792 127891 - 0.827
6 rs11578152 1-102349609 OLFM3 (N) g a 123849 - 0.668 133823 + 0.085
7 rs466639 1-163661506 RXRG (N,C) c t 123858 = 0.084 133844 i 0.480
8 rs543874  1-176156103 SEC16B (N) a g 123863 - 1.660E-13 133853 - 0.412
9 rs6427782 1-198064962 NR5A2 (N,C) a g 123863 i 0.269 132043 & 0.453
10 rs951366 1-203951975 NUCKS1 (N,E), RAB7L1 (E) t c 123836 - 0.027 133814 - 4.503E-04
11 rs2947411 2-604168 TMEM18 (N,C) a g 123744 = 1.350E-21 133719 = 0.305
12 rs6747380 2-56441253 CCDC85A(N) a g 123791 + 0.555 133756 + 0.314
13 rs268067 2-59734549 BCL11A (N[~800kb]) a g 123854 - 0.008 133792 - 0.780
14 rs6758290 2-105231258 GPR45 (N) t c 123838 - 0.321 133828 + 0.502
15 rs12472911 2-141944979 LRP1B (N) c t 123272 - 0.003 133224 - 0.066
16 rs17236969 2-156460705 NR4A2 (N,C) t c 120221 + 0.181 128329 + 0.086
16 rs4369815 2-156835210 NR4A2 (N,C) t g 123429 + 0.716 133404 + 0.021
17a rs1400974 2-199346935 SATB2 (N) a g 123854 + 0.883 133794 + 0.024
17b rs17233066 2-199352283 SATB2 (N) c t 118403 - 0.292 125500 + 0.939
17c rs17266097 2-199983454 SATB2 (N) t c 123849 + 0.931 132029 + 0.043
18 rs6770162  3-24686017 THRB (N,C) a g 123853 - 0.259 133787 - 0.217
19 rs6762477  3-50068213 WDRE (E,C), UBA7 (C) g a 67240 + 0.015 75788 - 0.859
19 rs7647973  3-49485935 WDRE (E,C), UBA7 (C) a g 123864 i 0.950 133847 + 0.546
20 rs7642134  3-86999572 POU1F1 (PIT1)(C) g a 123862 + 0.143 133832 + 0.675
21 rs9849248  3-88323964  ZNF654 (N,E,F), HTR1F (C) c t 123866 = 0.008 133839 = 0.573
22 rs11715566 3-119045126 IGSF11 (N[~1Mb]) t c 123863 - 0.099 133773 + 0.004
23 rs2687729 3-129377916 EEFSEC (N, E) g a 123852 = 0.353 133832 = 0.905
24 rs2600959 3-134098154 ACAD11 (E) a g 123861 - 0.166 132041 - 0.668
25 rs13067731 3-138472681 IL20RB (N) t c 123864 + 0.093 133763 - 0.009
26 rs900400 3-158281469 LEKR1 (N,E), CCNL1 (C) t c 123863 + 0.560 133748 + 0.706
27 rs939317 3-185528493 EIF4G1 (N) g a 123858 = 0.002 132038 = 0.035
28 rs16860328 3-187118379 TRA2B (N), IGF2BP2 (C) g a 123851 + 0.792 133832 + 2.569E-04
29 rs1038903 4-28361152 PCDH7 (N[~2Mb]) t c 123863 + 0.526 133824 + 0.264
30 rs10938397 4-44877284 GNPDA2 (N) El g 123849 - 4.350E-17 133824 - 0.367
31 rs13135934 4-95426711 SMARCAD1 (N,E,F) c g 123863 - 0.164 133854 + 0.757
32 rs3733631 4-104860552 TACR3 (N,C) c g 123864 + 0.691 133850 + 0.172
33 rs1532331  5-43152587 ZNF131 (N,E,C), GHR(C) g t 123551 - 0.034 133562 + 0.198
34 rs17086188 5-95871610 PCSK1 (N,C) a g 118639 - 0.028 128751 + 0.207
35 rs251130 5-110887696 STARD4 (N,E,C) g a 123855 - 0.071 133766 + 0.002
36 rs13179411 5-133928412 PHF15 (N), TCF7 (E) t g 123862 - 0.322 133784 + 0.004
37 rs17171818 5-137752902 KDM3B (N,C), BRD8 (C) c t 123853 = 9.540E-05 132033 - 0.709
38 rs7701886 5-153527602 GALNT10 (N) a g 123864 - 1.570E-05 133815 + 0.270
39 rs9647570 5-167302841 TENM2 (N,C) g t 123861 = 0.364 133852 = 0.361
40 rs6555855 5-168682315 SLIT3 (N) g a 123858 - 0.592 133755 + 0.649
41 rs16896742 6-30030719 HLA-A (N) g a 120610 - 0.383 128786 + 0.307
42 rs2479724  6-41998960 BYSL (N,E), FRS3 (C) t c 123864 + 0.262 133795 + 0.001
43 rs988913 6-54864267 FAM83B (N), HCRTR2 (C) c t 123852 + 0.013 133837 + 0.035
44 rs9475752  6-56888700 DST(N), BENDG6 (E) c t 123865 - 0.738 133855 + 0.010
45 rs9447700 6-77224806 IMPG1 (N) c t 123864 - 0.585 133851 + 0.075
46a rs9321659 6-100222813 SIM1 (C), MCHR2 (C) a g 120491 - 0.384 130475 + 0.233
46b rs4840086 6-100315159 SIM1 (C), MCHR2 (C) a g 123864 - 0.196 133837 + 0.032
46¢ rs13196561 6-100866891 SIM1 (N,C), MCHR2 (C) c a 123854 - 0.175 132863 - 0.433
46d rs239198 6-101240798 SIM1 (C), ASCC3 (N, E,F) t c 123818 - 0.506 133801 + 0.094
47a rs4946632 6-105207901 LIN28B (C) c t 123817 + 0.596 133763 + 0.055
47b rs2153127 6-105455237 LIN28B (E,C) t c 123848 - 0.415 133828 + 1.380E-07
47c rs7759938 6-105485647 LIN28B (N,C) c t 123854 - 0.823 133774 + 8.690E-18
48 rs4895808 6-126823127  CENPW (N,E), NCOA7 (C) c t 123864 - 0.974 133837 - 2.250E-14
49 rs6938574 6-128432673 PTPRK (N) t c 123863 + 0.683 133847 + 0.847
50 rs6933660 6-151845447 ESR1(C) c a 123604 - 0.030 131689 - 0.857
51 rs1079866 7-41436618 INHBA (N,C) g ® 123855 + 0.393 133842 + 0.015
52 rs6964833  7-73739845 GTF2I(N,C) t c 93255 - 0.046 102029 + 0.314
53 rs11767400 7-121947978 CADPS2 (N) a c 123858 - 0.466 133765 + 0.188
54a rs2688325 8-3754618 CSMD1 (N) t c 123862 + 0.925 133833 + 0.236
54b rs7828501 8-4547489 CSMD1 (N) g a 123852 + 0.133 133759 + 0.310
54c rs7463166 8-4821198 CSMD1 (N) a g 123860 - 0.211 133849 + 0.006
55 rs16918254 8-53931766 NPBWR1 (N,C) a g 123797 - 0.226 133782 - 0.023
56 rs7821178  8-78256392 PEX2 (N) c a 123438 + 0.881 133260 - 1.580E-06
57 rs1469039 8-140720961 KCNK9 (N) El g 123853 - 0.128 132944 + 0.124
58 rs4875053  8-144944399 SCRIB (N), PARP10 (E) g c 67234 - 0.048 73984 - 0.091
59a rs7037266 9-6932940 KDMA4C (N) El c 123863 - 0.004 133831 - 0.533
59b rs913588  9-7164673 KDMA4C (N,F,C) g a 123795 - 0.236 133768 + 0.377
60 rs7865468 9-10264080 PTPRD (N) a g 123859 - 0.570 133737 + 0.487
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Supplementary Table 9 (continued) | Association of menarche signals with BMI and height in the GIANT consortium.

Consensus Gene Raising Menarche Association of menarche raising allele with BMI Association of menarche raising allele with height
Locus SNP Location Allele Other Allele N Direction p value N Direction p value
61 rs7853970 9-85905386 RMI1 (N), NTRK2 (C) t © 123841 - 0.076 132021 + 0.167
62a rs10816359 9-107797491 TMEM38B (N) t g 123861 - 0.068 132041 + 1.000
62b rs10453225 9-107960041 TMEM38B (N) g t 123863 - 0.013 133832 + 3.022E-05
62c rs10739221 9-108100651 TMEM38B (N) c t 123863 - 0.004 133818 + 0.009
63 rs11792861 9-110849116 TMEM245 (N, E) a c 123864 + 0.023 133821 + 0.007
64 rs10980854 9-113090178 ZNF483 /OR2K2 (N) a g 123300 - 0.077 133251 + 0.176
64 rs10980921 9-113319733 ZNF483 /OR2K2 (N) c t 123805 - 0.477 133779 + 0.001
65 rs1874984 10-1721871 ADARB2 (N) c g 123841 - 0.658 132021 + 0.630
66 rs12571664 10-121698919 SEC23IP (N,E) t c 123864 - 0.636 133753 + 0.187
67 rs1915146 10-126836204 CTBP2 (N,C) g a 123836 = 0.874 133768 + 0.004
68 rs7104764 11-219977 SIRT3 (N,E,C) g a 123865 - 0.219 133845 + 0.015
69 rs4929947 11-8596570 TRIM66 (N,E,F) g c 123846 - 2.040E-06 133818 + 0.344
70 rs11022756 11-13272015 ARNTL (N), PTH (C) a c 123858 - 0.014 133837 + 0.007
71 rs7103411 11-27656701 BDNF (N,C), LGR4 (C) c t 123864 - 9.150E-13 133828 + 0.597
72 rs16918636 11-29080758 FSHB (N[~1mb],C) t c 123859 - 0.001 133787 + 0.382
73 rs4756059 11-46107195 PHF21A(N) t c 123818 + 0.506 133808 + 0.022
74 rs2063730 11-77726172 GAB2 (N), THRSP (C) c a 123865 - 0.003 132045 + 0.841
75 rs10895140 11-100941931 TRPC6 (N), PGR (C) g a 123864 - 0.624 133798 + 0.576
76 rs11215400 11-114557845 CADM1 (N) c a 116688 - 0.005 126566 + 0.746
77 rs1461503 11-122350285 BSX (N,C) c a 123863 - 0.614 133805 + 4.144€-04
78 rs7955374 12-46166416 VDR (C) t c 123118 + 0.678 131291 + 0.011
79 rs7138803 12-48533735 BCDIN3D (N) g a 123799 - 3.960E-11 133757 - 0.176
80 rs6563739 13-39137785 COG6 (N,E) g t 123864 - 0.050 133855 + 0.078
81 rs1324913 13-73533589 KLF12 (N) g t 123837 = 0.944 133756 + 0.747
82 rs9560113 13-110981349 TEX29 (N) g a 123858 - 0.098 133816 - 0.845
83 rs1254337 14-59990278 SIX6 (N) t a 123864 + 0.896 133845 + 5.050E-10
84 rs1958560 14-65106548 FUTS8 (N,E) a g 123864 - 0.087 133676 + 0.209
85a rs10144321 14-99952158 DLK1 (C), a g 123864 = 0.389 133766 & 0.039
85b rs7141210 14-100252223 DLK1 (N,E,C) t 6] 123858 = 0.981 133802 + 0.115
86 rs12148769 15-21703187 MKRNS3 (C ), MAGEL2 (C)
g El 123855 + 0.754 133745 + 0.073
87 rs3743266 15-58568805 RORA (N,C) t c 123689 - 0.908 133613 + 0.042
88 rs8032675 15-65746518 MAP2K5 (N) t c 123730 - 4.120E-07 133689 + 0.757
89 rs12915845 15-86843471 DET1 (N,E) c t 123852 + 0.913 133839 + 0.061
90 rs246185  16-14302933 MKL2 (N) c t 123849 + 0.321 132029 + 7.510E-06
91 rs12446632 16-19842890 GPRC5B (N,C) a g 123853 - 4.610E-11 133795 + 0.072
92 rs1129700 16-29825535 KCTD13 (N), TBX6 (E,C) t c 119582 - 0.206 127211 - 0.331
93 rs8050136 16-52373776 FTO (N,C) c a 123729 - 1.040E-59 133662 + 0.055
94a rs1364063 16-68146073 COG4 (C), NFATS (N) c t 123864 - 0.034 133850 + 5.913E-05
94b rs929843  16-68603249 COG4 (C), WWP2 (N) a c 123859 - 0.227 132039 + 0.001
95 rs7215990 17-5975555 WSCD1 (N,E), ALOX15B (E) g a 123848 + 0.974 133836 + 0.502
96 rs9635759 17-46968784 CA10 (N) a g 123843 - 0.122 132023 + 0.412
97 rs244293  17-50585721 STXBP4 (N, E) g a 123863 = 0.009 133808 i 0.300
98 rs12607903 18-3807134 DLGAP1 (N) c t 123855 - 0.728 132035 + 0.119
99 rs2137289 18-43006123 SKOR2 (N) a g 123862 + 0.894 133786 + 0.061
100 rs652260 19-7806562 EVISL (N), RETN (C) t c 123795 - 0.978 131952 + 0.036
101 rs889122  19-9856867 OLFM2 (N), RDH8 (C) g t 123783 = 0.508 133721 + 0.765
102 rs10423674 19-18678903 CRTC1 (N,C) a c 123825 - 0.016 131993 + 0.489
103 rs852069 20-17070593 PCSK2 (N,C) g a 123795 - 0.879 131973 - 0.621
104 rs2836950 21-39526299 BRWD1 (N,C) c g 123407 + 0.823 131459 + 0.135
105 rs13053505 22-37575564 NPTXR (N,E), CBX7 (C) g t 123900 - 0.124 132035 + 0.016
106 rs6009583  22-48063650 C220rf34 (N) C t 122954 + 0.105 132868 + 0.985
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