Supplementary Table S1. Instruments for causal estimation from BMI to BioT level.

Effe Oth Genet  Effect

ct er Chro ic allele Standar Sam
Exposur allel allel moso positi frequen Bet derror Pval ple
e Outcome SNP e e me on cy a of beta ue size
Body Bioavailabl
mass e rs10 0.01
index testosterone 0630 14099  0.25336 367 0.002269 1.7e- 461
(BMI) levels 55 T C 5 0108 5 75 91 09 460
Body Bioavailabl
mass e rs10 0.01 4.20
index testosterone 0993 14338 242 0.001989 00le 461
(BMI) levels 30 G A 8 3694 0.45285 47 07 -10 460
Body Bioavailabl
mass e rs10 -0.0
index testosterone 1607 76474 155 0.002421 1.2e- 461
(BMI) levels 69 C G 11 827 021751 862 99 10 460
Body Bioavailabl
mass e rs10 0.01 2.99
index testosterone 1695 41637 0.36313 218 0.002055 999¢ 461
(BMI) levels 94 C T 2 688 9 75 06 -09 460
Body Bioavailabl
mass e rs10 0.01 3.69
index testosterone 1824 10424  0.51222 303  0.001971 99%¢ 461
(BMI) levels 16 G A 2 2992 3 78 34 -11 460
Body Bioavailabl
mass e rs10 -0.0 3.40
index testosterone 4239 46182 0.19435 340 0.002498 017e 461
(BMI) levels 28 A T 19 304 8 136 69 -42 460
Body Bioavailabl
mass e rs10 0.01
index testosterone 5058 19288  0.86001 848  0.002870 1.2e- 461
(BMI) levels 36 C A 12 508 2 51 86 10 460
Body Bioavailabl
mass e rs10 0.01 2.19
index testosterone 5100 11865 0.24701 756  0.002298 98%¢ 461
(BMI) levels 25 T C 10 0996 3 43 86 -14 460
Body Bioavailabl
mass e rs10 0.01 3.69
index testosterone 6421 19895 0.47837 493  0.001971 999¢ 461
(BMI) levels 3 A G 2 0240 7 01 96 -14 460
Body Bioavailabl  rs10 45438 0.61223  0.01 0.002029 6.le- 461
mass e 7427 C T 11 374 9 179 61 09 460
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Supplementary Table S2. Instruments for causal estimation from BMI to estradiol level.

Eff Oth Chr Gene Effect Standa Sa

Out ect er omo tic allele rd mpl
Exposu com SN alle alle som positi freque Bet error Pva e
re e P le le e on ncy a of beta lue size
Body Estra
mass diol 1510 1409 0.0
index level 063 9010 0.2533 136 0.00226 1.7¢ 461
BMD s 055 T C 5 8 65 775 991 -09 460
Body Estra
mass diol 1510 1433 0.0 4.20
index level 099 8369 0.4528 124 0.00198 001 46l
BMD s 330 G A 8 4 5 247 907 e-10 460
Body Estra -0.
mass diol 1510 015
index level 160 7647 02175 586 0.00242 1.2e 461
BMD) s 769 C G 11 4827 1 2 199 -10 460
Body Estra
mass diol 1510 0.0 2.99
index level 169 4163 0.3631 121 0.00205 999 461
BMD s 594 C T 2 7688 39 875 506 e-09 460
Body Estra
mass diol 1510 1042 0.0 3.69
index level 182 4299 0.5122 130 0.00197 999 461
BMD s 416 G A 2 2 23 378 134 e-11 460
Body Estra -0.
mass diol 1510 034 3.40
index level 423 4618 0.1943 013 0.00249 017 461
BMD) s 928 A T 19 2304 58 6 869 e-42 460
Body Estra
mass diol 1510 0.0
index level 505 1928 0.8600 184 0.00287 1.2e 461
BMD) s 836 C A 12 8508 12 851 086 -10 460
Body Estra
mass diol 1510 1186 0.0 2.19
index level 510 5099 0.2470 175 0.00229 989 461
BMD) s 025 T C 10 6 13 643 886 e-14 460
Body Estra
mass diol 1510 1989 0.0 3.69
index level 642 5024 04783 149 0.00197 999 461
BMD s 13 A G 2 0 77 301 196 e-14 460
Body Estra 1510 4543 0.6122 0.0 0.00202 6.le 461
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Supplementary Table S3. Instruments for causal estimation from BMI to SHBG level.

Sa
Eff Ot Chr Gen Effect Standa mp
ect her om etic allele rd le

Expos SN alle alle oso posit freque Be error Pva siz

ure Outcome P le le me ion ncy ta ofbeta lue e
Sex

Body  hormone-b rsl 0.0

mass inding 006 1409 13

index  globulin 305 9010 0.2533 67 0.0022 1.7¢ 46l

(BMI) levels 5 T C 5 8 65 75 6991 -09 460
Sex

Body  hormone-b rsl 0.0 4.2

mass inding 009 1433 12 000

index  globulin 933 8369 0.4528 42 0.0019 le- 461

(BMI) levels 0 G A 8 4 5 47 8907 10 460
Sex -0.

Body  hormone-b rsl 01

mass inding 016 55

index  globulin 076 7647 02175 86 0.0024 1.2e 461

(BMI) levels 9 C G 11 4827 1 2 2199 -10 460
Sex

Body  hormone-b rsl 0.0 2.9

mass inding 016 12 999

index  globulin 959 4163 0.3631 18 0.0020 9e- 461

(BMI) levels 4 C T 2 7688 39 75 5506 09 460
Sex

Body  hormone-b rsl 0.0 3.6

mass inding 018 1042 13 999

index  globulin 241 4299 0.5122 03 0.0019 9e- 461
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Sex -0.
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(BMI) levels 8 A T 19 2304 58 6 9869 42 460
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(BMI) levels 6 C A 12 8508 12 51 7086 -10 460

Body Sex rsl 1186 0.2470 0.0 0.0022 2.1 461

mass hormone-b 051 T C 10 5099 13 17 9886 998 460
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Supplementary Table S4. Instruments for causal estimation from BioT level to BMI.

Eff Ot Chr Gen Effect Standa Sa
ect her om etic allele rd Pv  mp
Outco SN alle alle oso posit freque Bet error alu le

Exposure me P le le me ion ncy a of beta e size
-0.

Bioavaila Body rsl 02 3.1

ble mass 027 17 002

testostero  index 971 4087 0.4621 38 0.0030 7e- 178

ne levels (BMI) 5 G A 7 0935 18 8 6173 13 782
-0.

Bioavaila Body rsl 02 5.6

ble mass 073 04 001

testostero  index 870 2497 0.4306 81 0.0030 Se- 178

nelevels (BMI) 0 G A 9 3797 36 6 877 11 782

Bioavaila Body rsl 0.0 6.7

ble mass 086 1407 22 998

testostero  index 708 7472  0.4890 63 0.0030 6e- 178

ne levels (BMI) 4 C T 9 1 79 93 4395 14 782

Bioavaila Body rsl 0.0 4.4

ble mass 098 1170 47 998

testostero  index 215 8806 0.0695 70 0.0062 Te- 178

nelevels (BMI) 6 A T 9 4 45 36 2867 14 782

Bioavaila Body 0.0 4.7

ble mass rsl 18 000

testostero  index 112 2408 0.4954 24 0.0030 2e- 178

nelevels (BMI) 195 G A 3 5166 19 75 6001 10 782
-0.

Bioavaila Body rsl 04 1.2

ble mass 122 1046 94 000

testostero  index 176 4106 0.0577 98 0.0065 Se- 178

nelevels (BMI) 94 C G 4 4 3 5 6267 14 782
-0.

Bioavaila Body rsl 02 3.6

ble mass 144 49 999

testostero  index 929 7057 0.1125 09 0.0048 9e- 178

nelevels (BMI) 85 C T 4 2301 6 9 3022 08 782
-0.

Bioavaila Body rsl 05 8.6

ble mass 145 1047 28 000

testostero  index 488 0557 0.0357 06 0.0082 3e- 178

nelevels (BMI) 05 A T 4 8 8 4 9446 10 782

Bioavaila Body sl G A 4 1047 0.0119 -0. 0.0146 2.8 178
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Supplementary Table S5. Instruments for causal estimation from estradiol level to BMI.

Eff Oth Chr Gene Effect Standa Sa
Exp ect er omo tic allele rd mpl
osur Outco SN alle alle som positi freque Bet error Pva e
e me P le le e on ncy a of beta lue size
Estra Body -0.0 53
diol  mass rs10 072 002
level index 006 6997 809 0.00084 9e- 206
s (BMI) 452 C T 4 7808  0.48021 8 4823 18 927
Estra Body 1.7
diol  mass rs10 0.00 999
level index 491 3596 774 0.00121 9e- 206
s (BMI) 431 A C 5 8000 0.141 443 717 10 927
Estra Body rsll 5.6
diol  mass 288 0.02 001
level index 119 3198 0.03921 495 0.00219 S5e- 206
s (BMI) 6 G C 2 2811 2 18 839 30 927
Estra Body rsll 2.6
diol  mass 782 0.01 999
level index 655 4677 0.03397 363 0.00243 8e- 206
s (BMI) 8 T C 22 0756 1 75 043 08 927
Estra Body -0.0 2.7
diol  mass rs25 076 002
level index 472 4838 0.83478 012 0.00113 3e- 206
s (BMI) 34 C T 19 3906 1 2 891 11 927
Estra Body 6.8
diol  mass rs34 1065 -0.0 992
level index 019 2750 0.43574 116 0.00086 2e- 206
s (BMI) 140 A G 14 0 8 61 2566 42 927
Estra Body 6.5
diol  mass rs37 0.00 993
level index 515 5160 0.16693 777 0.00113 3e- 206
s (BMI) 91 G A 15 6710 1 66 687 12 927
Estra Body 2.6
diol  mass 1556 0.02 001
level index 196 2908 0.03149 090 0.00241 6e- 206
s (BMI) 860 A C 12 330 2 11 92 18 927
Estra Body -0.0 5.5
diol  mass rs65 1361 083 004
level index 715 3926  0.33886 530 0.00089 7e- 206
s (BMI) 2 A C 9 5 6 2 229 21 927
Estra Body rs71 5153 0.01 0.00088 3.5 206

diol  mass 735 T C 15 3736 0.64871 585 6215 999 927
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Supplementary Table S6. Instruments for causal estimation from SHBG level to BMI.

Sa
Eff Ot Chr Gen Effect Stand mp
ect her om etic allele ard le
Outco SN alle alle oso posit freque Bet error Pva siz

Exposure me P le le me ion  ncy a of beta lue e
Sex
hormone-b Body  rsl -0. 1.6
inding mass 002 1489 012 998
globulin index 727 8149 0.7412 553 0.0014 le- 180
levels (BMI) 5 C G 4 6 6 4 1198 21 726
Sex
hormone-b Body  rsl 0.0 8.1
inding mass 004 1226 075 999
globulin index 166 5022 0.5047 527 0.0012 3e- 180
levels (BMI) 0 C T 5 4 6 4 4541 10 726
Sex
hormone-b Body  rsl 2.8
inding mass 010 0.0 002
globulin index 718 5939 0.6632 124 0.0013 7e- 180
levels (BMI) 2 T C 8 2737 02 022 0257 22 726
Sex
hormone-b Body  rsl 43
inding mass 073 1968 -0. 003
globulin index 768 9482 0.2367 010 0.0014 le- 180
levels (BMI) 3 A G 1 9 79 124 4072 12 726
Sex
hormone-b Body  rsl -0. 1.5
inding mass 086 021 000
globulin index 808 8662 0.7444 327 0.0014 3e- 180
levels (BMI) 0 A T 9 6769 77 9 0815 57 726
Sex
hormone-b Body  rsl 9.3
inding mass 088 1372 0.0 003
globulin index 158 5607 0.2380 133 0.0014 7e- 180
levels (BMI) 2 A G 9 8 37 501 5058 21 726
Sex
hormone-b Body  rsl -0. 8.9
inding mass 089 1020 009 002
globulin index 527 8494 0.3408 615 0.0013 e-1 180
levels (BMI) 7 G A 11 0 06 47 0251 5 726
Sex Body  1sl 1514 0.2960 0.0 0.0013 8.0 180
hormone-b  mass 107 A C 16 8646 81 092 5476 001 726
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Supplementary Table S7. Instruments for causal estimation from SHBG to BioT level.

Ch Stand Sa
Eff Ot ro Gen Effect ard mp
ect her mo etic allele error le

Outcom SN alle alle so posit freque Bet of Pva siz
Exposure e P le le me ion  ncy a beta lue e
Sex Bioavail
hormone-b able rsl -0. 1.6
inding testoster 002 1489 012 998 18
globulin one 727 8149 0.7412 553 0.0014 1le- 07
levels levels 5 C G 4 6 6 4 1198 21 26
Sex Bioavail
hormone-b able rsl 0.0 8.1
inding testoster 004 1226 075 999 18
globulin one 166 5022 0.5047 527 0.0012 3e- 07
levels levels 0 C T 5 4 6 4 4541 10 26
Sex Bioavail
hormone-b able rsl 2.8
inding testoster 010 0.0 002 18
globulin one 718 5939 0.6632 124 0.0013 7e- 07
levels levels 2 T C 8 2737 02 022 0257 22 26
Sex Bioavail
hormone-b able -0. 3.6
inding testoster  rsl 011 999 18
globulin one 037 1336  0.6872 529 0.0013 9e- 07
levels levels 169 C T 11 1005 05 9 3154 20 26
Sex Bioavail
hormone-b able rsl
inding testoster 073 0.0 18
globulin one 378 6494 0.3130 492 0.0013 le- 07
levels levels 9 C T 10 8684 39 531 1963 200 26
Sex Bioavail
hormone-b able rsl 4.3
inding testoster 073 1968 -0. 003 18
globulin one 768 9482 0.2367 010 0.0014 1le- 07
levels levels 3 A G 1 9 79 124 4072 12 26
Sex Bioavail
hormone-b able rsl -0. 1.5
inding testoster 086 021 000 18
globulin one 808 8662 0.7444 327 0.0014 3e- 07
levels levels 0 A T 9 6769 77 9 0815 57 26
Sex Bioavail sl 5785 0.2361 -0. 0.0014 5.0 18
hormone-b able 087 G A 18 1763 31 009 5802 003 07
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Supplementary Table S8. Instruments for causal estimation from SHBG to estradiol level.

Eff Ot Chr Gene Effect Standa Sa

Out ect her omo tic allele rd mp

com SN alle alle som posit freque Bet error Pva le
Exposure e P le le e ion ncy a of beta lue size
Sex Estr
hormone-bi adio rsl
nding 1 002 1489 -0.0 1.69
globulin level 727 8149 0.7412 125 0.0014 981 180
levels s 5 C G 4 6 6 534 1198 e-21 726
Sex Estr
hormone-bi adio rsl 0.0
nding 1 004 1226 075 8.19
globulin level 166 5022  0.5047 527 0.0012 993 180
levels s 0 C T 5 4 6 4 4541 e-10 726
Sex Estr
hormone-bi adio rsl
nding 1 010 0.0 2.80
globulin level 718 5939 0.6632 124 0.0013 027 180
levels s 2 T C 8 2737 02 022 0257 e-22 726
Sex Estr
hormone-bi adio
nding 1 rsl -0.0 3.69
globulin level 037 1336 0.6872 115 0.0013 999 180
levels s 169 C T 11 1005 05 299 3154 e-20 726
Sex Estr
hormone-bi adio rsl
nding 1 073 0.0
globulin level 378 6494 0.3130 492 0.0013 1le-2 180
levels s 9 C T 10 8684 39 531 1963 00 726
Sex Estr
hormone-bi adio rsl
nding 1 073 1968 -0.0 4.30
globulin level 768 9482 0.2367 101 0.0014 031 180
levels s 3 A G 1 9 79 24 4072 e-12 726
Sex Estr
hormone-bi adio rsl
nding 1 086 -0.0 1.50
globulin level 808 8662 0.7444 213 0.0014 003 180
levels s 0 A T 9 6769 77 279 0815 e-57 726
Sex Estr sl -0.0 5.00
hormone-bi adio 087 5785 0.2361 098 0.0014 035 180
nding 1 177 G A 18 1763 31 407 5802 e-11 726
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Supplementary Table S9. Instruments for causal estimation from BioT level to SHBG.

Sa

Eff Ot Chr Gen Effect Stand mp

ect her om etic allele ard Pv le
Exposur SN alle alle oso posit freque Be error alu siz
e Outcome P le le me ion ncy ta ofbeta e e
Bioavail  Sex -0.
able hormone-b sl 02 3.1
testoster  inding 027 17 002
one globulin 971 4087 0.4621 38 0.0030 7e- 178
levels levels 5 G A 7 0935 18 8 6173 13 782
Bioavail  Sex -0.
able hormone-b sl 02 5.6
testoster  inding 073 04 001
one globulin 870 2497 0.4306 81 0.0030 Se- 178
levels levels 0 G A 9 3797 36 6 877 11 782
Bioavail  Sex
able hormone-b sl 0.0 6.7
testoster  inding 086 1407 22 998
one globulin 708 7472 04890 63 0.0030 6e- 178
levels levels 4 C T 9 1 79 93 4395 14 782
Bioavail  Sex
able hormone-b sl 0.0 4.4
testoster  inding 098 1170 47 998
one globulin 215 8806 0.0695 70 0.0062 Te- 178
levels levels 6 A T 9 4 45 36 2867 14 782
Bioavail  Sex
able hormone-b 0.0 4.7
testoster  inding rsl 18 000
one globulin 112 2408 0.4954 24 0.0030 2e- 178
levels levels 195 G A 3 5166 19 75 6001 10 782
Bioavail  Sex -0.
able hormone-b sl 04 1.2
testoster  inding 122 1046 94 000
one globulin 176 4106 0.0577 98 0.0065 Se- 178
levels levels 9 C G 4 4 3 5 6267 14 782
Bioavail  Sex -0.
able hormone-b sl 02 3.6
testoster  inding 144 49 999
one globulin 929 7057 0.1125 09 0.0048 9e- 178
levels levels 8 C T 4 2301 6 9 3022 08 782
Bioavail  Sex rsl 1047 0.0357 -0. 0.0082 8.6 178
able hormone-b 145 A T 4 0557 8 05 9446 000 782
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Supplementary Table S10. Instruments for causal estimation from estradiol level to SHBG.

Eff Ot Chr Gene Effect Standa Sa

Exp ect her omo tic allele rd mp

osur SN alle alle som posit freque Bet error Pva le

e Outcome P le le e ion ncy a of beta lue size
Sex

Estr  hormone-bi rsl -0.0 53

adiol nding 000 072 002

level globulin 645 6997 0.4802 809 0.0008 9e- 206

s levels 2 C T 4 7808 1 8 44823 18 927
Sex

Estr  hormone-bi rsl 0.0 1.7

adiol nding 049 077 999

level globulin 143 3596 444 0.0012  9e- 206

s levels 1 A C 5 8000 0.141 3 1717 10 927
Sex

Estr  hormone-bi rsl 5.6

adiol nding 128 0.0 001

level globulin 811 3198 0.0392 249 0.0021 Se- 206

s levels % G C 2 2811 12 518 9839 30 927
Sex

Estr  hormone-bi rsl -0.0 8.7

adiol nding 130 096 000

level globulin 479 2058 0.0689 615 0.0016 1le- 206

s levels 93 T C 18 5399 84 9 8082 09 927
Sex

Estr  hormone-bi rsl 2.6

adiol nding 178 0.0 999

level globulin 265 4677 0.0339 136 0.0024 8e- 206

s levels 58 T C 22 0756 71 375 3043 08 927
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Estr  hormone-bi -0.0 2.7
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Estr  hormone-bi 153 6.8

adiol nding 401 1065 -0.0 992

level globulin 914 2750 0.4357 116 0.0008 2e- 206

s levels 0 A G 14 0 48 61 62566 42 927

Estr  Sex rs3 0.0 6.5

adiol hormone-bi 751 5160 0.1669 077 0.0011 993 206

level nding 91 G A 15 6710 31 766 3687 3e- 927
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