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Supplemental Table 1: Summary information on breast cancer risk for the 5 genome-wide significant SNPs for Mendelian randomization
analyses from the GWAS by Doherty et al.*

SNP Effect Baseline  Coef. for SE for P-value Coef. for SE for P-value Coef. for SE for P-value
allele allele overall overall ER* ER" ER breast ER breast

breast breast breast breast cancer cancer

cancer cancer cancer cancer
rs6775319 A T -0.0012 0.0069 0.86 0.0034 0.0082 0.68 -0.0098 0.0126 0.44
rs6895232 T A 0.0026 0.0066 0.69 -0.0001 0.0079 0.99 0.0039 0.0121 0.75
rs564819152* A G -0.0413 0.0066 3.26x10°  -0.0585 0.0078 8.5x10™  0.0375 0.0122 0.002
rs2696625* G A -0.0482 0.0076 2.75x10%°  -0.0457 0.0091 5.7x10” -0.0355 0.014 0.011
rs59499656 T A -0.0077 0.0066 0.24 -0.0116 0.0078 0.14 -0.0042 0.012 0.73

Abbreviations: Coef, coefficient; ER, estrogen receptor; GWAS: genome-wide association study; SE, standard error; SNP, single nucleotide polymorphism
* 18564819152 and rs2696625 were not available in the GWAS for breast cancer risk and the two closely related SNP’s (r2>0.8) rs12779865 and rs62073157, respectively,
were used instead



Supplementary Table 2: Summary information on breast cancer risk for the 10 SNPs for Mendelian randomization analyses from the
GWAS by Klimentidis et al.?

SNP Effect Baseline Coef. for SE for P-value Coef. for SE for ER* P-value  Coef. for SE for ER” P-value

allele allele overall breast overall ER" breast breast ER breast breast

cancer breast cancer cancer cancer cancer
cancer

rs12045968 G T -0.0132 0.0078 0.09 -0.0191 0.0093 0.04 -0.0193 0.0141 0.17
rs34517439 C A -0.0104 0.0105 0.32 -0.0157 0.0126 0.21 -0.0054 0.0196 0.78
rs6775319 A T -0.0012 0.0069 0.86 0.0034 0.0082 0.68 -0.0098 0.0126 0.44
rs12522261 G A 0.0016 0.0066 0.81 -0.0015 0.0079 0.85 0.0036 0.0121 0.77
rs9293503 T C -0.0102 0.0101 0.31 -0.0194 0.0121 0.11 -0.0248 0.0182 0.17
rs11012732 A G -0.0416 0.0066 2.3x10%°  -0.0586 0.0078 7.2x10™  0.0384 0.0121 0.002
rs148193266 C A -0.0072 0.0186 0.7 -0.0035 0.0223 0.87 -0.0228 0.034 0.5
rs1550435 T C -0.0101 0.0063 0.11 -0.0099 0.0075 0.19 -0.0096 0.0115 0.41
rs55657917 G T -0.0483 0.0076 2.3x10°  -0.0441 0.0091 1.4x10°  -0.0394 0.0139 0.005
rs59499656 T A -0.0077 0.0066 0.24 -0.0116 0.0078 0.14 -0.0042 0.012 0.73

Abbreviations: Coef, coefficient; ER, estrogen receptor; SE, standard error; SNP, single nucleotide polymorphism



Supplementary Table 3: Summary information on colorectal cancer risk for the 5 genome-wide significant SNPs for Mendelian
randomization analyses from the GWAS by Doherty et al.*

SNP Effect Baseline Coef. for SE for P- Coef. forcrc  SE for crc P- Coef. for crc SE for crc P-

allele allele overall crc overall crc value  cancer in cancer in value  cancerin cancer in value
cancer cancer men men women women

rs6775319 A T 0.0005 0.0105 0.9609 -0.0149 0.0148 0.3144 0.0161 0.015 0.2822

rs6895232* T A -0.0019 0.0102 0.851  0.0057 0.0145 0.6914 -0.0099 0.0145 0.4924

rs564819152* A G -0.0257 0.0105 0.014  -0.0278 0.0148 0.06 -0.025 0.0149 0.093

rs2696625* G A -0.0189 0.0119 0.113  0.0167 0.0168 0.3194 -0.0513 0.0169 0.0024

rs59499656 T A -0.0154 0.0101 0.125  -0.0153 0.0142 0.282  -0.0111 0.0143 0.436

Abbreviations: Coef, coefficient; crc, colorectal; GWAS: genome-wide association study; SE, standard error; SNP, single nucleotide polymorphism
* 1$6895232, rs564819152 and rs2696625 were not available in the GWAS for colorectal cancer risk and the three closely related SNP’s (r2>0.8) rs4958571, rs12779865
and rs62073157 respectively were used instead



Supplementary Table 4: Summary information on colorectal cancer risk by subsite for the 5 genome-wide significant SNPs for
Mendelian randomization analyses from the GWAS by Doherty et al.*

SNP Effect Baseline Coef. SE for P- Coef. for SE for P- Coef. for SE for P- Coef. SE for P-
allele allele for colon value proximal proximal value distal distal value for rectal value
colon cancer colon colon colon colon rectal cancer
cancer cancer cancer cancer cancer cancer
rs6775319 A T 0.0074 0.0127 056  0.0055 0.0161 0.73  -0.0001 0.0166 1.00 0.001 0.0167  0.95
rs6895232* T A 0.0003 0.0123 0.98 -0.0072 0.0154 0.64  0.0007 0.016 0.96  -0.002 0.016 0.90
rs564819152* A G -0.0245 0.0124 0.05 -0.0212 0.0157 0.18 -0.0249 0.0161 0.12  -0.0484 0.0161  0.003
rs2696625* G A -0.0166 0.014 0.24 -0.014 0.0176 042 -0.0248 0.0182 0.17  0.0015 0.0183  0.93
rs59499656 T A -0.0301 0.0122 0.01 -0.0231 0.0154 0.13  -0.0488 0.0159 0.002 -0.0044 0.0159 0.78

Abbreviations: Coef, coefficient; SE, standard error; SNP, single nucleotide polymorphism
* 156895232, rs564819152 and rs2696625 were not available in the GWAS for colorectal cancer risk and the three closely related SNP’s (r2>0.8) rs4958571, rs12779865
and rs62073157 respectively were used instead



Supplementary Table 5: Summary information on colorectal cancer risk for the 10 SNPs for Mendelian randomization analyses from
the GWAS by Klimentidis et al.2

SNP Effect Baseline Coef. for SE for P-value Coef. for SE for crc P- Coef. for crc SE for crc P-value
allele allele overall crc overall crc crccancer  cancerin value cancerin cancer in
cancer cancer in men men women women

rs12045968 G T -0.0117 0.0114 0.31 0.0018 0.0161 0.91 -0.0251 0.0162 0.12
rs34517439 C A -0.0068 0.0169 0.69 -0.0081 0.024 0.74 -0.0065 0.0239 0.79
rs6775319 A T 0.0005 0.0105 0.96 -0.0149 0.0148 0.31 0.0161 0.015 0.28
rs12522261 G A -0.0052 0.0102 0.61 0 0.0145 1.00 -0.0111 0.0145 0.44
rs9293503 T C -0.0331 0.015 0.03 -0.0091 0.0211 0.67 -0.059 0.0213 0.006
rs11012732 A G -0.0265 0.0105 0.011 -0.0268 0.0147 0.07 -0.0275 0.0149 0.06
rs148193266 C A -0.075 0.0268 0.01 -0.0657 0.0378 0.08 -0.0755 0.0381 0.05
rs1550435 T C -0.0072 0.0096 0.45 0.0002 0.0136 0.99 -0.0124 0.0137 0.36
rs55657917 G T -0.0192 0.0119 0.11 0.016 0.0168 0.34 -0.0512 0.0169 0.002
rs59499656 T A -0.0154 0.0101 0.13 -0.0153 0.0142 0.28 -0.0111 0.0143 0.44

Abbreviations: Coef, coefficient; crc, colorectal; SE, standard error; SNP, single nucleotide polymorphism



Supplementary Table 6: Summary information on colorectal cancer risk by subsite for the 10 SNPs for Mendelian randomization analyses
from the GWAS by Klimentidis et al.?

SNP Effect Baseline Coef. SE for P-value  Coef. for SE for P-value Coef. SE for P-value  Coef. for SE for  P-value
allele  allele for colon proxima proximal for distal rectal rectal
colon cancer I colon colon distal colon cancer cancer
cancer cancer cancer colon cancer
cancer

rs12045968 G T -0.0224 0.0139 0.11 -0.0228 0.0176 0.19 -0.0216  0.0181 0.23 0.0203 0.018 0.26
rs34517439 C A -0.0161 0.0199 0.42 -0.0113 0.025 0.65 -0.0231 0.0259 0.37 -0.0146 0.0259 0.57
rs6775319 A T 0.0074 0.0127 0.56 0.0055 0.0161 0.73 -0.0001 0.0166 1.00 0.001 0.0167 0.95
rs12522261 G A -0.0023 0.0123 0.85 -0.0064 0.0154 0.68 -0.0052 0.016 0.74 -0.0066 0.016 0.68
rs9293503 T C -0.033 0.0175  0.06 -0.0353 0.022 0.11 -0.0349 0.0227 0.12 -0.0239 0.0231 0.30
rs11012732 A G -0.0257 0.0124 0.04 -0.0222 0.0157 0.16 -0.0256 0.0161 0.11 -0.0491 0.0161 0.002
rs148193266 C A -0.0609 0.0318 0.06 -0.0564 0.0402 0.16 -0.0749 0.0418 0.07 -0.0716 0.0418 0.09
rs1550435 T C -0.0161 0.0116  0.17 -0.0058 0.0146 0.69 -0.0265 0.0151 0.08 -0.0125 0.0152 0.41
rs55657917 G T -0.0156  0.014 0.26 -0.0117 0.0176 0.51 -0.0246 0.0182 0.18 -0.0004 0.0183 0.98
rs59499656 T A -0.0301 0.0122 0.01 -0.0231 0.0154 0.13 -0.0488 0.0159 0.002 -0.0044 0.0159 0.78

Abbreviations: Coef, coefficient; SE, standard error; SNP, single nucleotide polymorphism



Supplementary Table 7: Sample size and power calculations in Mendelian randomization study
of physical activity and risk of breast and colorectal cancer for the genetic instrument identified
from the GWAS by Doherty et al.!

Selected scenarios”

Outcome Sample size Proportion of cases OR=090 OR=0.85 OR=0.80 OR=0.75

Breast cancer

Overall 228,951 0.54 0.20 0.42 0.67 0.88
ER™® 175,475 0.40 0.16 0.31 0.52 0.75
ER™"® 127,442 0.17 0.09 0.15 0.24 0.35
Colorectal cancer

Overall 98,715 0.53 0.11 0.21 0.35 0.53
Men 50,411 0.56 0.08 0.13 0.20 0.31
Women 48,304 0.51 0.08 0.13 0.20 0.30
Colon 74,104 0.38 0.09 0.16 0.25 0.38
Proximal colon 58,647 0.21 0.07 0.11 0.15 0.22
Distal colon 60,303 0.23 0.08 0.11 0.16 0.23
Rectal 60,000 0.23 0.08 0.11 0.16 0.23

Abbreviations: ER, estrogen receptor; OR, odds ratio
Type 1 error of 5% and a proportion of variance explained equal to 0.2% are assumed



Supplementary Table 8: Sample size and power calculations in Mendelian randomization study
of physical activity and risk of breast and colorectal cancer for the genetic instrument identified
from the GWAS by Klimentidis et al.?

Selected scenarios”

Outcome Sample size Proportion of cases OR=090 OR=0.85 OR=0.80 OR=0.75

Breast cancer

Overall 228,951 0.54 0.36 0.69 0.93 0.99
ER™® 175,475 0.40 0.27 0.55 0.81 0.95
ER™"® 127,442 0.17 0.14 0.26 0.42 0.60
Colorectal cancer

Overall 98,715 0.53 0.18 0.37 0.61 0.82
Men 50,411 0.56 0.12 0.21 0.36 0.54
Women 48,304 0.51 0.11 0.20 0.34 0.52
Colon 74,104 0.38 0.14 0.27 0.44 0.64
Proximal colon 58,647 0.21 0.10 0.16 0.26 0.38
Distal colon 60,303 0.23 0.10 0.17 0.28 0.41
Rectal 60,000 0.23 0.10 0.17 0.28 0.41

Abbreviations: ER, estrogen receptor; OR, odds ratio
Type 1 error of 5% and a proportion of variance explained equal to 0.4% are assumed



Supplementary Table 9: Summary information on BMI for 8 SNPs™ used as genetic instruments for the multivariable Mendelian randomization
analyses for the genetic instrument identified from the GWAS by Klimentidis et al.?

SNP Effect Baseline  Coef. BMI overall SE BMI overall Coef. BMI men SE BMI men Coef. BMI women SE BMI women
allele allele

rs12045968 G T 0.0065 0.0044 0.0054 0.006 0.0088 0.0055
rs6775319° A T -0.0089 0.0041 -0.0071 0.0055 -0.01 0.0052
rs12522261 G A 0.0078 0.004 0.0023 0.0053 0.0126 0.005
rs9293503" T C 0.0057 0.0063 0.0014 0.0085 0.0094 0.008
rs11012732° A G -0.0127 0.0042 -0.0085 0.0057 -0.0156 0.0052
rs1550435 T C -0.003 0.0038 -0.001 0.0052 -0.0061 0.0049
rs55657917" G T 0.0034 0.0047 -0.0018 0.0062 0.0075 0.0059
rs59499656" T A -0.012 0.004 -0.0028 0.0053 -0.0209 0.005

Abbreviations: BMI, body mass index; Coef, coefficient; SE; standard error

" 15148193266 and rs34517439 were excluded since they were unavailable in the BMI GWAS and no good proxies (r>0.8) were found

" These SNP were unavailable in BMI GWAS and proxies were used instead (rs4390955 proxy for rs6775319; rs10067451 proxy for rs9293503; rs7084454 proxy for rs11012732;
rs11079724 proxy for rs55657917; rs2052607 proxy for rs59499656)



Supplementary Table 10: Mendelian randomization estimates between accelerometer-measured physical activity and breast cancer risk, a
sensitivity analysis excluding outlying SNPs detected by MR-PRESSO, for the genetic instrument identified from the GWAS by Klimentidis

etal?

Overall breast cancer ER™ subset ER™ subset

(exclude rs11012732, rs55657917) (exclude rs11012732) (exclude rs11012732)

OR 9% Cl  P-value P-value for OR 95% ClI P-value P-value for OR 95% ClI P- P-value for
pleiotropy or pleiotropy or value pleiotropy or
heterogeneity heterogeneity heterogeneity

Inverse- 0.80 0.67, 0.02 0.85 0.64 0.48, 0.002 0.04 0.64 0.48,0.87 0.004 0.7
variance 0.96 0.85
weighted

0.83 0.37, 0.65 0.94 0.42 0.11, 0.20 0.51 0.34 0.09,1.35 0.13 0.36
MR-Egger 1.84 1.58
Weighted 0.76 0.61, 0.02 0.66 0.50, 0.004 0.69 0.47,1.02 0.07
median 0.96 0.88

Abbreviations: ER, estrogen receptor; OR, odds ratio



Supplementary Table 11: Evidence of association (p<5*10®) of the 5 SNPs used as genetic instruments from the
GWAS by Doherty et al.! for Mendelian randomization analyses of physical activity and risk of breast and colorectal
cancer

SNP Chr Gene Diseases & traits

rs6775319 3 SATB1-AS1 Body fat percentage (UK Biobank), trunk fat percentage (UK Biobank), arm fat percentage
(UK Biobank), leg fat percentage (UK Biobank);

rs6895232 5 LINC01470 Getting up in morning (UK Biobank)

rs564819152 10 SKIDA1 Waist circumference (UK biobank, SNP in LD: rs12779865), Hip circumference (UK

biobank, SNP in LD: rs12779865), BMI (UK biobank, SNP in LD: rs12779865), Weight (UK
biobank, SNP in LD: rs12779865),

Breast cancer (PMID:29059683, SNP in LD: rs7098100), Meningioma (PMID: 21804547,
SNP in LD: rs11012732), Ovarian cancer (PMID: 28346442),

Sodium in urine (UK biobank, SNP in LD: rs12779865), Creatinine in urine (UK biobank,
SNP in LD: rs61850044)

rs2696625 17 KANSL1-AS1 Red blood cell count (PMID: 27863252)
Ovarian cancer(PMID: 28346442)
Height (UK biobank, SNP in LD: rs62073157)
Parkinson’s disease (PMID: 21292315, SNP in LD: rs2668665)
Alcohol intake frequency (UK biobank, SNP in LD: rs62073157)

rs59499656 18 SYT4 BMI (UK biobank)
Weight (UK biobank)

Abbreviations: Chr, chromosome; PMID, Pubmed ID; SNP, single nucleotide polymorphism



Supplementary Table 12: Evidence of association (p<5*10®) of the 10 SNPs used as genetic instruments from the
GWAS by Klimentidis et al.? for Mendelian randomization analyses of physical activity and risk of breast and
colorectal cancer with secondary phenotypes

SNP Chr Gene Diseases & traits
rs12045968 1 ZNF362 None found
rs34517439 1 DNAJB4 Lung cancer (PMID: 28604730), Diastolic blood pressure (PMID: 30224653)
Height (UK biobank), Basal metabolic rate (UK biobank), Weight (UK biobank)
Hip circumference (UK biobank), Waist circumference (UK biobank)
BMI (UK biobank), Creatinine in urine (UK biobank)
Psoriasis (PMID: 28537254)
rs6775319 3 LOC105376976 Body/trunk fat percentage (UK biobank)
rs12522261 5 LINCO01470 Getting up in morning (UK Biobank)
Morning or evening person (UK Biobank, SNP in LD: rs12517065)
rs9293503 5 LINCO00461 None found
rs11012732 10 MLLT10 Meningioma (PMID: 21804547), Ovarian cancer(PMID: 28346442)
Breast cancer (PMID:29059683, SNP in LD: rs7098100), Waist circumference (UK biobank)
Hip circumference (UK biobank), BMI (UK biobank), Weight (UK biobank)
Sodium in urine (UK biobank), Creatinine in urine (UK biobank SNP in LD: rs61850044)
rs148193266 11 RP11-681H10.1 None found
rs1550435 15 PML Height (UK biobank and other GWAS), BMI (UK biobank, SNP in LD: rs9479)
rs55657917 17 CRHR1 Height (UK biobank)
Alcohol intake frequency (UK biobank)
Systolic blood pressure (UK biobank)
Parkinson’s disease (PMID: 21292315, SNP in LD: rs2942168)
Red blood cell count (PMID: 27863252)
Ovarian cancer(PMID: 28346442)
rs59499656 18 RIT2/SYT4 BMI (UK biobank)

Weight (UK biobank)

Abbreviations: Chr, chromosome; PMID, Pubmed ID; SNP, single nucleotide polymorphism



Supplementary Table 13: Mendelian randomization estimates” between accelerometer-measured physical activity and breast cancer risk
using the 5 SNP genetic instrument from the GWAS by Doherty et al.%, a sensitivity analysis leaving one SNP out at a time

Excluded Overall breast cancer ER+ve subset ER-ve subset
SNP OR 95% CI P- P-value P-value OR 95% CI P- P-value P-value OR 95% CI P- P-value P-
value het' inter* value het' inter? value  het' value
inter*
rs6775319 045 0.22,0.95 0.03 3.92x10” 0.31 0.38 0.16,0.90 0.03 4.77x107 0.66 1.01 0.39,2.62 0.98 1.08x10° 0.12
rs6895232 0.43 0.22,0.87 0.02 3.47x10°® 0.35 0.38 0.15,0.95 0.04 1.43x107  0.69 0.91 0.35,2.39 0.85 9.40x10* 0.23
rs564819152 0.62 0.32,1.21 0.16 1.30x10° 5.72x107 | 0.63 0.33,1.18 0.15 1.03x10° 1.08x10* | 0.68 0.42,1.10 0.12 0.26 0.06
rs2696625 0.64 0.31,1.30 0.22 5.71x10° 0.17 0.53 0.19,1.46 0.22 1.75x10% 0.21 1.29 0.61,2.73 0.50 0.03 0.55
rs59499656 0.47 0.21,1.03 0.06 5.70x10° 0.28 041 0.15,1.13 0.09 6.00x10° 0.59 0.97 0.36,2.60 0.96 8.67x10* 0.20

Abbreviations: CI, confidence interval; ER, estrogen receptor; het, heterogeneity; inter, intercept; OR, odds ratio; SNP, single nucleotide polymorphism
“ The estimates are derived from a random effects Mendelian Randomization analysis due to the large heterogeneity based on Cochran’s Q test
" P—value of Cochran’s Q test
*p—value of the intercept term from the MR-Egger’s regression



Supplementary Table 14: Mendelian randomization estimates” between accelerometer-measured physical activity and breast cancer risk

using the 10 SNP genetic instrument from the GWAS by Klimentidis et al.?, a sensitivity analysis leaving one SNP out at a time

Excluded Overall breast cancer ER+ve subset ER-ve subset
SNP OR 95% Cl P-value  P-value P-value | OR  95% ClI P-value  P-value  P- OR  95%ClI P- P- P-value
het' intert het' value value value intert
inter! het'
rs12045968 0.59 0.40,0.87 7.6x10° 2.8x107  0.94 053 0.33,0.85 8.9x10° 1.2x107 001 0.82 051,131 041 001 0.23
rs34517439  0.58 0.40,0.85 5.4x10° 3.9x107 0.86 052 0.33,0.83 6.4x10° 15x107  0.96 0.78 048,126 031 001 0.24
rs6775319 056 0.39,0.82 25x10° 1.6x10° 0.93 049 032,076 1.3x10° 28x10° 0.71 0.80 049,129 035 001 0.24
rs12522261 056 0.39,0.80 1.7x10°  3.3x10° 0.81 05 0.32,0.79 2.8x10° 6.7x107  0.69 075 047,121 025 001 0.33
rs9293503 058 0.39,0.85 5.0x10° 4.7x107  0.79 052 0.33,0.84 7.2x10° 1.4x107  0.96 0.82 051,132 041 001 0.33
rs11012732  0.67 0.50,0.90 8.8x10° 8.2x10* 0.52 064 049,085 1.8x10° 0.04 0.52 0.64 048,087 0.004 0.70 0.36
rs148193266 0.58 0.40,0.84  4.0x10° 6.5x107 0.54 051 0.32,0.80 35x10° 4.1x107  0.68 0.79 049,128 034 001 0.17
rs1550435 0.59 0.40,0.87 7.2x10°  3.0x107  0.99 052 0.32,0.83 6.3x10° 1.6x107 0.79 0.80 049,129 036 001 0.17
rs55657917  0.68 0.50,0.93 1.7x10° 3.9x10* 0.61 059 0.37,0.92 2.1x10% 1.8x10° 066 091 059,139 065 005 0.43
rs59499656  0.58 0.39,0.85 5.3x10° 4.6x107 1 052 0.32,0.83 6.5x10° 1.6x107 0.86 078 048,126 031 001 0.27

Abbreviations: CI, confidence interval; ER, estrogen receptor; het, heterogeneity; inter, intercept; OR, odds ratio; SNP, single nucleotide polymorphism

“ The estimates are derived from a random effects Mendelian Randomization analysis due to the large heterogeneity based on Cochran’s Q test
T P—value of Cochran’s Q test
Y p_value of the intercept term from the MR-Egger’s regression



Supplementary Table 15: Mendelian randomization estimates between accelerometer-measured physical activity and
colorectal cancer risk overall and by sex using the 5 SNP genetic instrument from the GWAS by Doherty et al.}, a

sensitivity analysis leaving one SNP out at a time

Excluded SNP Both sexes Men Women

OR 95% ClI P-value OR 95% CI P-value OR 95% CI P-value
rs6775319 0.60 0.42,0.85 0.004 0.84 0.51,1.38 0.49 0.45 0.27,0.73 0.001
rs6895232 0.61 0.43,0.86 0.01 0.71 0.43,1.17 0.18 0.55 0.33,0.90 0.02
rs564819152 0.74 0.52,1.05 0.09 0.93 0.57,1.53 0.79 0.62 0.37,1.01 0.06
rs2696625 0.68 0.47,0.98 0.04 0.62 0.37,1.04 0.07 0.76 0.45,1.27 0.29
rs59499656 0.68 0.48,0.97 0.03 0.85 0.52,1.40 0.52 0.55 0.33,0.91 0.02

Abbreviations: Cl, confidence interval; OR, odds ratio;



Supplementary Table 16: Mendelian randomization estimates between accelerometer-measured physical activity and
colorectal cancer risk overall and by sex using the 10 SNP genetic instrument from the GWAS by Klimentidis et al.?, a
sensitivity analysis leaving one SNP out at a time

Excluded SNP Both sexes Men Women
OR 95% ClI P-value OR 95% CI P-value OR 95% ClI P-value

rs12045968 0.59 0.46, 0.76 3.92x10°  0.74 0.52,1.05 0.09 0.50 0.35,0.71 1.02x10™
rs34517439 0.58 0.46, 0.75 1.89x10°  0.76 0.54, 1.07 0.12 0.47 0.33,0.66 2.04x10°
rs6775319 0.57 0.44,0.73 7.66x10°  0.79 0.55, 1.12 0.18 0.42 0.30, 0.60 1.95x10°®
rs12522261 0.58 0.45, 0.75 1.89x10°  0.74 0.52,1.05 0.09 0.47 0.33,0.68 3.49x10°
rs9293503 0.62 0.48, 0.80 2.06x10*  0.76 0.53,1.08 0.12 0.53 0.37,0.76 5.38x10™
rs11012732 0.63 0.49, 0.81 3.04x10*  0.83 0.58,1.17 0.29 0.50 0.35,0.72 1.55x10™
rs148193266 0.64 0.50, 0.82 3.40x10*  0.82 0.57,1.15 0.25 0.51 0.36,0.72 1.64x10™
rs1550435 0.59 0.46, 0.75 2.66x10°  0.74 0.52, 1.05 0.09 0.48 0.34,0.68 4.23x10°
rs55657917 0.60 0.46, 0.78 9.34x10°  0.68 0.47,0.97 0.04 0.55 0.38,0.78 1.04x107
rs59499656 0.60 0.47,0.78 8.01x10°  0.79 0.55, 1.13 0.19 0.47 0.33, 0.67 3.25x107

Abbreviations: Cl, confidence interval; OR, odds ratio;



Supplementary Table 17: Mendelian randomization estimates between accelerometer-measured physical activity and colorectal cancer risk by
subsite using the 5 SNP genetic instrument from the GWAS by Doherty et al.’, a sensitivity analysis leaving one SNP out at a time

Excluded SNP  Colon cancer Proximal colon Distal colon Rectal cancer

OR 95% CI P-value OR 95% CI P-value OR 95% ClI P-value OR 95% CI P-value
rs6775319 0.55 0.36,0.84 0.01 0.58 0.34,0.98 0.04 0.44 0.26,0.75  0.003 064 037,111 0.11
rs6895232 0.58 0.38,0.88 0.01 0.64 0.38,1.08 0.09 0.43 0.25,0.75  0.003 0.66 0.38,1.13 0.13
rs564819152 0.71 0.47,1.08 0.11 0.71 042,121 0.21 0.53 0.31,0.92 0.02 097 0.56,1.67 0.90
rs2696625 0.64 0.41,1.00 0.05 0.65 0.37,1.13 0.3 0.50 0.28,0.89 0.02 0.61 0.34,1.08 0.09
rs59499656 0.75 049,114 0.18 0.73 043,124 0.24 0.65 0.38,1.13 0.13 0.66 0.38,1.15 0.15

Abbreviations: Cl, confidence interval; OR, odds ratio;



Supplementary Table 18: Mendelian randomization estimates between accelerometer-measured physical activity and colorectal cancer risk by

subsite using the 10 SNP genetic instrument from the GWAS by Klimentidis et al.?, a sensitivity analysis leaving one SNP out at a time

Excluded SNP  Colon cancer Proximal colon Distal colon Rectal cancer
OR 95% ClI P-value OR 959% ClI P-value OR 95% ClI P-value OR 95% CI P-value

rs12045968 0.56 0.42,0.76  1.60x10* 0.62 0.43,0.90 0.012 0.44 0.30,0.65 3.52x10° 0.60 0.41, 0.89 0.01
rs34517439 0.55 0.41,0.73  5.84x10° 0.59 0.41,0.86  0.006 0.44 0.30,0.64  2.43x10° 0.68 0.46, 0.99 0.05
rs6775319 0.51 0.38,0.68  6.89x10° 0.56 0.38,0.81  0.002 0.41 0.28,0.60 5.93x10° 0.65 0.44, 0.95 0.03
rs12522261 0.53 0.39,0.71  2.33x10° 0.59 0.40,0.85  0.005 0.42 0.28,0.62  1.01x10° 0.67 0.45, 0.98 0.04
rs9293503 0.57 0.42,0.77 2.44x10* 0.63 0.43,0.92 0.017 0.45 0.30,0.66  5.79x10° 0.69 0.47,1.02 0.07
rs11012732 0.58 0.43,0.78  3.03x10* 0.62 0.43,091 0.013 0.45 0.31,0.67 6.20x10° 0.79 0.54,1.17 0.25
rs148193266 0.57 0.43,0.77 2.20x10™ 0.62 0.43,090 0.012 0.46 0.31,0.68  7.50x10° 0.72 0.49, 1.06 0.10
rs1550435 0.56 0.42,0.75 1.20x10* 0.59 0.40,0.85  0.005 0.46 0.31,0.67  7.59x10° 0.68 0.46, 1.01 0.06
rs55657917 0.54 0.40,0.73  7.48x10° 0.58 0.40,0.86  0.006 0.44 0.29,0.65  4.17x10° 0.63 0.43, 0.95 0.03
rs59499656 0.59 0.44,0.79  5.28x10* 0.63 0.43,091 0.015 0.50 0.34,0.74  4.92x10* 0.66 0.44,0.97 0.04

Abbreviations: Cl, confidence interval; OR, odds ratio;



Supplementary Table 19: Mendelian randomization estimates between accelerometer-
measured physical activity and cancer risk using the genetic instrument from the
GWAS by Klimentidis et al.? excluding adiposity related SNPs (n=5)

Estimates P-value for pleiotropy’
Methods (OR)" 95%Cl P-value or heterogeneity*
Overall Breast Cancer
Inverse-variance weighted® 0.60 0.35, 1.01 0.053 1.3x10™
MR-Egger 0.43 0.04, 5.05 0.50 0.78
Weighted median 0.72 0.51, 1.02 0.07
ER™® subset
Inverse-variance weighted® 0.56 0.36, 0.87 0.01 0.02
MR-Egger 0.50 0.06, 4.19 0.53 0.92
Weighted median 0.58 0.39, 0.86 0.008
ER™® subset
Inverse-variance weighted 0.56 0.38,0.84 0.005 0.37
MR-Egger 0.29 0.05,1.81 0.19 0.47
Weighted median 0.53 0.31,0.91 0.02
Colorectal Cancer
Inverse-variance weighted 0.55 0.39,0.76 3.1x10™ 0.45
MR-Egger 0.16 0.04, 0.61 0.007 0.07
Weighted median 0.59 0.38,0.93 0.02
Colorectal Cancer in men
Inverse-variance weighted 0.92 0.58, 1.47 0.74 0.4
MR-Egger 0.29 0.04,1.93 0.2 0.22
Weighted median 1.02 0.56, 1.84 0.96
Colorectal Cancer in women
Inverse-variance weighted 0.33 0.21, 0.53 4.1x10° 0.64
MR-Egger 0.11 0.02,0.72 0.02 0.23
Weighted median 0.29 0.15, 0.53 7.3x10°
Colon Cancer
Inverse-variance weighted 0.55 0.37,0.82 0.003 0.68
MR-Egger 0.23 0.05, 1.13 0.07 0.27
Weighted median 0.50 0.30, 0.82 0.006
Proximal Colon Cancer
Inverse-variance weighted 0.55 0.34,0.91 0.02 0.87
MR-Egger 0.29 0.04, 2.17 0.23 0.52
Weighted median 0.50 0.27,0.92 0.03
Distal Colon Cancer
Inverse-variance weighted 0.49 0.29, 0.81 0.006 0.86
MR-Egger 0.17 0.02,1.35 0.09 0.3
Weighted median 0.48 0.26,0.92 0.03
Rectal Cancer
Inverse-variance weighted 0.80 0.48,1.34 0.40 0.32
MR-Egger 0.17 0.02,1.34 0.09 0.13
Weighted median 0.82 0.42, 1.60 0.56

Abbreviations:Cl, confidence intervals; MR: Mendelian Randomization; OR: odds ratio; SNPs: Single
nucleotide polymorphisms

" The estimates correspond to a standard deviation increase in physical activity

T P-value or pleiotropy based on MR-Egger intercept

* p-value for heterogeneity based on Q statistic

S The estimates were derived from a random-effects model due to the presence of heterogeneity based on
Cochran’s Q statistic



Supplementary Table 20: Multivariable Mendelian randomization estimates between
accelerometer-measured physical activity and cancer risk using the genetic instrument

from the GWAS by Klimentidis et al.? and adjusting for BMI

Cancer type Estimates (OR) 95% ClI P-value
Overall Breast Cancer

Inverse-variance weighted" 0.57 0.36, 0.90 0.02
ER+ subset

Inverse-variance weighted" 0.51 0.30, 0.89 0.02
ER- subset

Inverse-variance weighted" 0.73 0.44,1.22 0.22
Overall Colorectal Cancer

Inverse-variance weighted 0.63 0.48,0.82 0.001
Colorectal Cancer in men

Inverse-variance weighted 0.91 0.62, 1.35 0.66
Colorectal Cancer in women

Inverse-variance weighted 0.46 0.32, 0.67 5.1x107
Colon Cancer

Inverse-variance weighted 0.58 0.42,0.80 0.001
Proximal Colon Cancer

Inverse-variance weighted 0.61 0.41,0.91 0.02
Distal Colon Cancer

Inverse-variance weighted 0.48 0.32,0.72 4.6x10™*
Rectal Cancer

Inverse-variance weighted 0.79 0.52, 1.20 0.26

Abbreviations: BMI, body mass index CI, confidence intervals; OR: odds ratio; SNPs: Single nucleotide

polymorphism

" The estimates correspond to a standard deviation increase in physical activity

" The estimates were derived from a random-effects model due to the presence of heterogeneity based on Cochran’s

Q statistic



Supplementary Table 21. Mendelian randomization estimates between accelerometer-
measured physical activity and cancer risk using 5 BMI adjusted genome-wide
significant SNPs from the GWAS by Doherty et al.*

BMI adjusted SNPs

Methods Estimates P-value for pleiotropy’ or
[0) .
(OR)* %% Cl P-value heterogeneity*

Breast Cancer

Inverse-variance weighted® 0.52 0.24,1.12 0.09 1.35x10°
MR-Egger 0.91 0.01,99.5 0.97 0.81
Weighted median 0.75 0.48,1.17 0.21

ER™® subset

Inverse-variance weighted® 0.46 0.18,1.22  0.12 1.29x10%°
MR-Egger 2.89 0.01,7351 0.71 0.51
Weighted median 0.65 0.39, 1.09 0.1

ER™® subset

Inverse-variance weighted® 0.88 0.38, 2.02 0.76 0.002
MR-Egger 0.02 0.00, 0.35 0.007 0.008
Weighted median 0.8 0.45,1.42 0.44

Colorectal Cancer

Inverse-variance weighted 0.66 0.47,0.93 0.02 0.25
MR-Egger 1.96 0.22,17.5 0.55 0.32
Weighted median 0.67 0.43,1.06 0.09

Colorectal Cancer in men

Inverse-variance weighted 0.82 0.50, 1.34 0.43 0.18
MR-Egger 22.2 1.51,304.9 0.02 0.01
Weighted median 0.85 0.46, 1.57 0.61

Colorectal Cancer in women

Inverse-variance weighted 0.55 0.34,0.91 0.02 0.28
MR-Egger 0.21 0.00, 17.3 0.49 0.66
Weighted median 0.64 0.30, 1.34 0.24

Colon Cancer

Inverse-variance weighted 0.65 0.43,0.98 0.04 0.11
MR-Egger 2.89 0.13,63.4 0.5 0.33
Weighted median 0.72 0.41,1.26 0.25

Proximal Colon Cancer

Inverse-variance weighted 0.66 0.39,1.11 0.11 0.64
MR-Egger 1.97 0.12,32.8 0.63 0.43
Weighted median 0.7 0.37,1.34 0.28

Distal Colon Cancer

Inverse-variance weighted 0.5 0.29, 0.87 0.01 0.11
MR-Egger 2.91 0.05,181.3 0.61 0.39
Weighted median 0.62 0.30,1.31 0.21

Rectal Cancer

Inverse-variance weighted 0.73 0.43,1.26 0.26 0.1
MR-Egger 17.5 0.90,337.0 0.06 0.03
Weighted median 0.97 0.50, 1.88 0.94

Abbreviations:Cl, confidence intervals; MR: Mendelian Randomization; OR: odds ratio; SNPs: Single nucleotide
polymorphisms



“ The estimates correspond to a standard deviation increase in physical activity

T P-value or pleiotropy based on MR-Egger intercept

* p-value for heterogeneity based on Q statistic

¥ The estimates were derived from a random-effects model due to the presence of heterogeneity based on
Cochran’s Q statistic



Supplementary Figure 1: Mendelian randomization analysis for individual SNPs associated with accelerometer-measured
physical activity in relation to breast cancer risk using the genetic instrument from the GWAS by Klimentidis et al.? The x axis
corresponds to a log OR (black filled circle) per one unit increase in the physical activity based on the average acceleration (milli-
gravities). 95% confidence interval (95% CI), black lines.
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Supplementary Figure 2: Scatter plots showing the correlation of genetic associations of accelerometer-measured physical
activity with genetic associations with breast cancer using the genetic instrument from the GWAS by Klimentidis et al.?.
Coloured lines represent the slopes of the different regression analyses.
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Supplementary Figure 3: Funnel plots of risk estimates of accelerometer-measured physical activity and breast cancer against
instrumental strength using the genetic instrument from the GWAS by Klimentidis et al.?
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Supplementary Figure 4: Mendelian randomization analysis for individual SNPs associated with accelerometer-measured
physical activity in relation to colorectal cancer risk (overall, colon, rectal) using the genetic instrument from the GWAS by
Klimentidis et al.? The x axis corresponds to a log OR (black filled circle) per one unit increase in the physical activity based on the
average acceleration (milli-gravities). 95% confidence interval (95% CI), black lines.
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Supplementary Figure 5: Mendelian randomization analysis for individual SNPs associated with accelerometer-measured
physical activity in relation to colorectal cancer risk (overall and by anatomical subsite) using the genetic instrument from the
GWAS by Doherty et al.’. The x axis corresponds to a log OR (black filled circle) per one unit increase in the physical activity based
on the average acceleration (milli-gravities). 95% confidence interval (95% CI), black lines.
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Supplementary Figure 6: Mendelian randomization analysis for individual SNPs associated with accelerometer-measured
physical activity in relation to colorectal cancer risk (overall and by anatomical subsite) using the genetic instrument from the
GWAS by Klimentidis et al.?. The x axis corresponds to a log OR (black filled circle) per one unit increase in the physical activity

based on the average acceleration (milli-gravities). 95% confidence interval (95% CI), black lines.
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Supplementary Figure 7: Scatter plots showing the correlation of genetic associations of accelerometer-measured physical
activity with genetic associations with colorectal cancer using the genetic instrument from the GWAS by Klimentidis et al.%.
Coloured lines represent the slopes of the different regression analyses.
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Supplementary Figure 8: Funnel plots of risk estimates of accelerometer-measured physical activity and colorectal cancer
against instrumental strength using the genetic instrument from the GWAS by Klimentidis et al.?
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