Table S1. Single-nucleotide polymorphisms associated with insulin-like growth factor-1

SNP Chr EA NEA Beta SE P value Nearby gene
rs10159299 1 C T 0,0176  0,0025 5.112e-12  PLXNA2
rs1046011 1 T C 0,0209  0,0027 3.303e-14 LEPROT
rs10779509 1 C T 0,0144 0,0026 2.109¢-08 RP1-272L16.1
rs11165778 1 A G 0,0159 0,0028 1.492¢-08 HFMI
rs112436634 1 T C 0,0161 0,0027 1.749¢-09 PEX14
rs1127313 1 G A 0,0240 0,0025 1.394e-21 ADAR
rs11577063 1 T G 0,0203  0,0030 1.511e-11 AXDNDI
rs12141189 1 T C 0,0449  0,0029 4.135e-53 HLX
rs1223763 1 T G 0,0238 0,0033 8.46le-13 RP11-53A1.3
rs12723255 1 C T 0,0170  0,0026  3.229¢-11  EIF4G3
rs12749024 1 T C 0,0755 0,0036  7.72¢-100 PAPPA2
rs140604451 1 G A 0,0540  0,0082  3.524e-11 GSTM2
rs1430753 1 A G 0,0210  0,0032  7.085e-11  WLS
rs143885630 1 G A 0,0303  0,0038 1.358e-15 SMG7
rs165316 1 G A 0,0731  0,0032 9.66e-119  RPLS5P6
rs17037452 1 A G 0,0228  0,0034 1.658e-11 CLCNo6
rs17393144 1 A G 0,0155 0,0027 9.319¢-09 MIR34AHG
rs1825813 1 A G 0,0231 0,0031 1.879e-13  Clorf146
rs2075995 1 C A 0,0144  0,0025 9.790e-09 E2F2
rs2724373 1 C T 0,0186 0,0026 1.436e-12  Clorf132
rs2802330 1 G A 0,0310 0,0033 4.632¢-21  PDIKIL
rs2802951 1 A G 0,0163  0,0028 4.970e-09 RN7SL668P
rs2819336 1 T C 0,0273  0,0026  1.550e-25 PTPRF
rs3131646 1 G T 0,0155 0,0027 1.710e-08 MYCL
rs36086195 1 C T 0,0189  0,0025 1.359e-13 ARHGEF19-AS1
rs4306136 1 A G 0,0173  0,0026 1.997e-11  RP11-103C3.1
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Table S2. Sources and definition of cancers in UK Biobank

Cancer site  ICD-9 codes ICD-10 codes Self-reported cancer

Prostate 185, V10.46 C61, 785.46 1044

Breast 174,175, V10.3 C50,785.3 1002

Ovary 183.0, 183.2, 183.8, 183.9, V10.43 C56,C57.0, C57.4, Z85.43 1039

Uterus 179, 182, V10.42, C54, C55,785.42 1040

Cervix 180, V10.41 C53,785.41 1041

Bladder 188, 189.1, 189.2, V10.51, V10.53 C67, C65, C66, Z285.51, 285.54, Z85.53 1035

Kidney 189.0, V10.52 C64,785.528 1034

Head/neck 140, 141, 142, 143, 144, 145, 146, 147, 148, C00, C01, C02, C03, C04, C05, C06, C07, 1006, 1007, 1009, 1004, 1010, 1011,

149, 160, 161, V10.01, V10.02, V10.21, V10.22 C08, C09, C10, C11, C12, C13, C14,C30, 1012,1077, 1078, 1079, 1005, 1015,

C31, C32,785.21,285.22, 785.81 1016

Colorectum 153, 154.0, 154.1, V10.05, V10.06 C18, C19, C20, Z85.038, Z85.048 1020, 1022, 1023

Pancreas 157 C25,785.07 1034

Melanoma 172,V10.82 C43,785.820 1059

Leukaemia 204, 205, 206, 207, 208, V10.6 C91, C92, C93, C94.0, C94.2, C94.3, C94.4, 1048, 1055, 1056, 1074
C94.8, C95, 285.6

NHL 200, 202.0, 202.1, 202.2, 202.7, V10.71 C82, C83, C84, C85, C86, C88.0, C88.4, 1053
785.72

Lung 162, V10.1 C33, C34, C39.9, 785.1 1001, 1027, 1028, 1080
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Table S3. Power calculation for the associations of insulin-like growth factor-1 with site-specific cancers

Power to detect OR of the following magnitude

Cancer site Data source Cases Sample size 0.70 0.80 090 095 1.05 1.10 1.20 1.30
Prostate PRACTICAL 79 148 140254 1.00 1.00 1.00 0.83 0.79 1.00 1.00 1.00
Breast BCAC 122977 228951 1.00 1.00 1.00 0.96 0095 1.00 1.00 1.00
Ovary OCAC 25509 66450 1.00 1.00 098 0.50 0.47 0.96 1.00 1.00
Lung ILCCO 11348 27209 1.00 1.00 0.74 025 023 0.76 1.00 1.00
Prostate UK Biobank 7872 168 748 1.00 1.00 0.83 030 030 082 1.00 1.00
Breast UK Biobank 13666 198 838 1.00 1.00 094 041 041 093 1.00 1.00
Ovary UK Biobank 1520 198 838 095 0.66 0.22 0.09 0.09 022 0.66 0.94
Uterus UK Biobank 1931 198 838 098 0.77 0.27 0.10 0.10 027 0.76 0.98
Cervix UK Biobank 19238 198 838 098 0.77 0.27 0.10 0.10 027 0.76 0.98
Bladder UK Biobank 2588 367 586 1.00 0.87 034 0.12 006 0.06 087 1.00
Kidney UK Biobank 1310 367 586 091 0.60 0.20 0.09 0.09 020 0.60 091
Head-neck UK Biobank 1615 367 586 096 0.69 0.23 0.09 0.09 023 0.69 0.96
Colorectum UK Biobank 5486 367 586 1.00 099 0.62 020 020 0.62 0.99 1.00
Pancreas UK Biobank 1264 367 586 091 060 0.20 0.09 0.09 020 0.60 0.91
Melanoma UK Biobank 4869 367 586 1.00 0.99 0.57 0.19 0.19 0.57 0.99 1.00
Leukemia UK Biobank 1403 367 586 093 063 021 0.09 0.09 021 063 0.93
Non-Hodgkin lymphoma UK Biobank 2296 367 586 099 0.83 0.31 0.11 0.11 031 0.83 0.99
Lung UK Biobank 2838 367 586 1.00 090 037 0.13 0.13 037 099 1.00
Prostate BioBank Japan 5408 109 347 1.00 099 0.60 020 020 059 0.99 1.00
Lung BioBank Japan 4050 212 453 1.00 097 049 0.16 0.16 049 097 1.00
Colorectum BioBank Japan 7062 202 807 1.00 1.00 0.72 025 025 0.71 1.00 1.00
Esophagus BioBank Japan 1300 197 045 091 0.60 0.20 0.09 0.09 0.09 0.60 0.91
Stomach BioBank Japan 6563 202 308 1.00 1.00 0.69 023 023 0.69 1.00 1.00
Liver BioBank Japan 1866 197 611 098 0.75 026 0.10 0.10 026 0.75 0.98
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Table S4. Associations of genetically-predicted insulin-like growth factor-1 levels with colorectal, prostate and breast cancer in multivariable Mendelian
randomization analyses adjusting for height

Cancer site Data source Cases Sample size OR 95% CI P

Colorectum UK Biobank 5486 367 586 1.10 1.00-1.21  0.06
Prostate PRACTICAL 79 148 140 254 1.03  0.97-1.10 0.04
Prostate UK Biobank 7872 168 748 1.11 1.00-1.22 0.04
Breast BCAC 122 977 228 951 1.07  1.02-1.13 0.01
Breast UK Biobank 13 666 198 838 098 0.91-1.06 0.66

BCAC, Breast Cancer Association Consortium; CI, confidence interval; OR, odds ratio; PRACTICAL, Prostate Cancer Association Group to Investigate Cancer
Associated Alterations in the Genome consortium.
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Table S5. Associations of genetically-predicted insulin-like growth factor-1 levels with site-specific cancers in sensitivity analyses

Weighted median MR-Egger estimate MR-Egger intercept Contamination mixture MR-PRESSO

Cancer site Data source  Cases OR (95% CI) P OR (95% CI) P Riicker's Q Intercept P OR (95% CI) P Outliers  OR (95% CI)* P Ditset:tttli)on
Colorectum UK Biobank 5486 1.21 (1.04-1.40)  0.01 1.20 (0.98-1.47)  0.08 482.4 -0.002 (-0.007 to 0.003)  0.40 1.34 (1.16-1.52) 8.4E-5 0 1.11 (1.01-1.22) 0.03 NA
Prostate PRACTICAL 79 148 1.03 (0.97-1.09)  0.95 0.89(0.78-1.03)  0.11 896.4 0.004 (0.000 to 0.007)  0.03 0.98 (0.91-1.07) 0.50 7 1.03 (0.97-1.08) 0.36 0.991
Prostate UK Biobank 7872 1.09 (0.96-1.24)  0.20 1.13(0.92-1.38)  0.25 629.8 0.000 (-0.006 to 0.005)  0.82 1.11 (0.99-1.28) 0.08 3 1.10 (1.01-1.20) 0.04 0.919
Breast BCAC 122977  1.10(1.05-1.17)  <0.001 1.09 (0.97-1.23)  0.15 1087.8 0.000 (-0.003 to 0.003)  0.80 1.17 (1.06-1.21) 4.8E-4 12 1.09 (1.04-1.14)  5.7E-5 0.581
Breast UK Biobank 13 666 1.00 (0.90-1.10)  0.94 0.92 (0.79-1.07)  0.30 650.4 0.002 (-0.002 to 0.006)  0.28 0.89 (0.83-0.96) 0.01 5 0.99 (0.93-1.06) 0.84 0.996
Ovary OCAC 25509 1.01 (0.91-1.13)  0.80 1.02 (0.85-1.21)  0.86 548.7 -0.002 (-0.006 to 0.002)  0.39 0.99 (0.90-1.12) 0.78 1 0.99 (0.87-1.01) 0.10 0.841
Ovary UK Biobank 1520 0.99 (0.75-1.30)  0.95 1.10 (0.77-1.57)  0.61 407.2 -0.005 (-0.014 t0 0.004)  0.27 0.88 (0.71-1.17) 0.45 0 0.92 (0.78-1.08) 0.31 NA
Lung ILCCO 11348 1.04 (0.91-1.21)  0.55 1.15(0.92-1.44) 0.22 518.6 -0.003 (-0.009 to 0.002)  0.23 1.12 (0.94-1.30) 0.18 1 1.03 (0.93-1.13) 0.59 0.899
Lung UK Biobank 2838 1.19 (0.97-1.45)  0.10 1.51(1.14-1.99)  0.004 469.1 -0.009 (-0.016 to -0.002)  0.01 1.11 (0.90-1.39) 0.37 1 1.08 (0.95-1.23) 0.23 0.884
Uterus UK Biobank 1931 1.15(0.89-1.47)  0.29 1.11 (0.78-1.57)  0.56 496.8 -0.002 (-0.011 to 0.007)  0.60 1.09 (0.90-1.42) 0.32 0 1.02 (0.87-1.20) 0.80 NA
Cervix UK Biobank 1928 0.99 (0.78-1.27)  0.96 1.09 (0.77-1.54)  0.64 499.7 -0.003 (-0.012 to 0.006)  0.55 1.17 (0.88-1.52) 0.22 1 1.00 (0.85-1.17) 0.99 0.003
Bladder UK Biobank 2588 1.17 (0.95-1.45)  0.14 1.13(0.84-1.52) 0.43 489.5 -0.004 (-0.012 t0 0.003)  0.26 1.17 (0.93.1.43) 0.19 0 0.97 (0.84-1.11) 0.64 NA
Kidney UK Biobank 1310 0.99 (0.73-1.34)  0.93 1.03 (0.70-1.54)  0.87 440.7 -0.000 (-0.010 to 0.100)  0.97 1.01 (0.73-1.35) 0.91 0 1.03 (0.85-1.23) 0.78 NA
Head/neck UK Biobank 1615 1.04 (0.79-1.35)  0.80 1.02 (0.72-1.44)  0.90 3833 0.000 (-0.009 to 0.009)  0.98 0.83 (0.66-1.11) 0.23 0 1.02 (0.87-1.19) 0.83 NA
Pancreas UK Biobank 1264 0.88 (0.65-1.19)  0.40 1.27 (0.84-1.93)  0.26 469.6 -0.010 (-0.021 to 0.001)  0.06 0.84 (0.54-1.11) 0.22 0 0.89 (0.74-1.08) 0.83 NA
Melanoma UK Biobank 4869 0.99 (0.85-1.16)  0.90 1.09 (0.87-1.36)  0.72 522.7 -0.002 (-0.009 to 0.003)  0.34 0.90 (0.79-1.14) 0.64 2 1.01 (0.91-1.11) 0.89 0.08
Leukaemia ~ UK Biobank 1403 1.07 (0.81-1.43)  0.63 0.94 (0.65-1.36)  0.75 407.9 0.000 (-0.010 to 0.009)  0.87 0.89 (0.67-1.25) 0.34 0 0.91 (0.77-1.09) 0.31 NA
NHL UK Biobank 2296 1.01 (0.80-1.26)  0.96 1.10 (0.81-1.48)  0.55 445.0 -0.002 (-0.010 to 0.005)  0.54 0.71 (0.59-0.94) 0.01 0 1.01 (0.88-1.16) 0.93 NA

*Qutlier corrected results. If no outliers were identified, results are the inverse-variance weighted estimate (same as in Figure 1). BCAC, Breast Cancer Association Consortium; CI,
confidence interval; ILCCO, International Lung Cancer Consortium; MR, Mendelian randomisation; NHL; Non-Hodgkin lymphoma; OCAC, Ovarian Cancer Association Consortium;

PRACTICAL, Prostate Cancer Association Group to Investigate Cancer Associated Alterations in the Genome consortium.
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Cancer site Cases/controls OR (95% CI) Pvalue 2

Colorectum 5220/362 366 = 1.13 (1.03, 1.25) 0.01 15
Lung 2774/364 812 = 1.12 (0.98, 1.27) 0.10 14
Prostate 7708/161 040 = 1.10 (1.00, 1.21) 0.05 33
Melanoma 3502/364 084 = 1.07 (0.95, 1.20) 0.28 17
Uterus 1611/197 227 = 1.03 (0.86, 1.23) 0.75 17
Kidney 1226/366 360 = 1.02 (0.85, 1.23) 0.80 3
Head/neck 1430/366 156 = 1.02(0.86,1.21)  0.83 0
Breast 13 103/185 735 i 1.01 (0.94, 1.09) 0.73 37
Non-Hodgkin lymphoma 2215/365 371 » 1.00 (0.87,1.15)  0.99 9
Bladder 2461/365 125 = 0.97 (0.84, 1.11) 0.65 14
Cervix 827/198 011 = 0.97 (0.76, 1.23) 0.78 12
Ovary 1315/197 523 = 0.92 (0.77, 1.09) 0.34 0
Leukemia 1341/366 245 = 0.89 (0.75, 1.07) 0.21 0
Pancreas 784/366 802 = 0.87 (0.69, 1.11) 0.26 8
T T T T T T
0.65 0.8 0.9 1 1.1 1.2 1.3

OR (95% CI) per SD increase of IGF-1 levels

Figure S1. Associations of genetically predicted serum IGF-1 levels with site-specific cancers in European-descent individuals in UK Biobank in a sensitivity
analysis excluding self-reported cancer. Estimates were derived using the multiplicative random-effects inverse-variance weighted method and were based on
up to 416 single-nucleotide polymorphisms associated with IGF-1 levels at the genome-wide significance threshold. I” value is a measure of heterogeneity
among estimates from individual single-nucleotide polymorphisms.
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