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Figure S1. Body shape phenotypes (PCL1 - 4) loadings by different ancestries available
in UK Biobank (Caucasian in red, Asian in green, African in blue, and Chinese in
orange). Ncaucasians = 460,198, Nafrican = 7,269, Nasian = 9,751 and Nchinese = 2,359. PC,

principal component.
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Figure S2. Venn diagram showing the number of genetic variants
associated to each body shape phenotype (PC1 - 4) and the genetic variants
they share. PC, principal component.
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Figure S3. Q-Q plots of body shape phenotypes (PC1 - 4) genome-wide association study
(GWAS) summary statistics. PC, principal component.
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Figure S4. Specific t
component.



Body Shape CRC OR(95%Cl)  p-value
PC1 Owerall 1.10(1.07-113} =000
1.90(1.01-1.20} 0.025
111 {107 =116 ) =0.001
Owerall (Men) 111 (1.06-1.15) =0.001
141 (088 -125) 0.075
1.42(1.05-1.18}  =0.001
Overall (Women| 1.09(1.05-113} <000
111 (1.00-124) 0.06
Legend 1.10(1.04-1186) 0.001

vw

Colen I Eeger regression 1.12(1.08-1.16}  <0.00M
VEEE 142 (1.01 - 1.24) 0.028
1.10(1.04-115) <0.001
Distal colon 1.40(1.05-1.15) =0.001
1.00(0.96 - 1.24} 016
1.08(1.01=1.15} 0.027
Proximal colon 1.13(1.08-1.18) <0.001
1.4 ( 1.00-1.29 ) 0.044
1.08(1.02-1.15} 0.014
Rectal 1.06(1.02-1.11} 0.004
1.05(0.893~-1.19} 0.397
1.05(0.88-1.12 ) 0.141
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Figure S5. Mendelian randomization (MR) estimates between body shape phenotype PC1 and
colorectal cancer (CRC) risk, by sex, and subsites using IVW (blue), MR Egger regression (red)
and weighted median (green) MR approaches. Cl, confidence interval; OR, odds ratio; PC, principal

component.

Body Shape CRC OR (95% Cl) p-value
PC3 Owerall 1.12(1.06 - 1.19) <0.001
114 (0.97 - 1.33) 0.116

1.10(1.01-1.20) 0.038

Owerall {Men) 1.05(087 - 114) 0.207
1.03(0.84-1.27) 0.77

1.07(085-1.21) 0.294

Owerall (Women) 148(1.10-128)  <0.001

Lefjv'v‘d 1.22(1.00 - 1.48) 0.051

FE 1.15(1.03-1.30) 0.018

Weighted median

Colon 1.11(1.03 - 1.18) 0.004

1.17(0.98 - 1.40) 0.086

112 (1.01 - 1.24) 0.031

Distal colon 1.10(1.01 - 1.19) 0.035

1.17(0.94 - 1.46) 0.17

107 (084-122) 0.31

Proximal colon 1110102 -121) 0.016

1.13(0.91 - 1.40) 0.279

1.13(089-1.29) 0.067

Rectal 141 (1.02-121) 0.021

» 1.21{087-151) 0.093

1.13(0.99-1.29) 0.075
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Figure S6. Mendelian randomization (MR) estimates between body shape phenotype PC3 and
colorectal cancer (CRC) risk, by sex, and subsites using random-effects inverse-variance weighted
(IVW) (blue), MR Egger regression (red) and weighted median (green) MR approaches. Cl,
confidence interval; OR, odds ratio; PC, principal component.



Body Shape CRC OR (95% ClI) p-value
PCZ Overall 1.03({1.00-1.06) 0.068
L 1.00(0.584-1.07) 0.958

1.00 (0.96 - 1.04 ) 0.864

Overall (Men) 1.01 {087 -105) 0.657
—— 0897 (0B9-1.06) 0.533

0.95(0.89-1.00) 0.068

Creerall (Women) 1.04 (1.00=1.08) 0.034
—— 102{083-1.11) 0.661

Legend 1.03({0.87-1.09) 0.289

vw

Colon I Egger regression 104 (1.01-1.08) 0.013
Weighted median 1.03 {ﬂ o5 -1.12 ] 0.407

1.02{087-1.08) 0.38

Distal colon 1.04 (1.00-1.09) 0.055
1.01(082-111) 0.771

1.03(0.897-1.10) 0.355

Proximal colon 1.04 { 1.00 =109 ) 0.055
——— 106({0B6-115) 0.258

1.03(0.96-1.08) 0.431

Rectal 1.00(0.96 - 1.04) 0.976
—B— 0.95(0.87-1.04) 0.207

084 (083-1.01) 0.074
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Figure S7. Mendelian randomization (MR) estimates between body shape phenotype PC2 and
colorectal cancer (CRC) risk, by sex, and random-effects inverse-variance weighted (IVW)
(blue), MR Egger regression (red) and weighted median (green) MR approaches. Cl, confidence

interval; OR, odds ratio; PC, principal component.

Body Shape CRC OR (95% CI) p-value
PC4 Overall 1.05( 0.68 - 1.62 ) 0.839
0.71({012-4.02) 0.697
098 (063-153) 0.935
QOverall (Men) 1.25(0.74-212) 0.399
0,61 0.08 - 4.0d ) 0.645
123(067-225) 0.506
Crverall (Women) 0.80 (053 -1.52) 0.668
0.79(0.10-6.38) 0.827
0.79 (042 -148) 0472
Colon 0.96 (0,59 - 1.54) 0.853
0.64 [ 010 -4.24 ) 0.644
1.02 (060 -1.71) 0.848
Distal colon 1.06 ( 0.60 - 1.87 ) 0.853
B 147(015-1427) 0.738
1.04 (053 -2.04 ) 0.907
Proximal colon 0.81(0.54 -1.55) 0.731
0.26 (003 - 2.08 ) 0.203
0.88 [ 0.46 - 1.68 ) 0.703
Legend
VW
[ e Rectal 115 (062 - 214 ) 0.664
Weighted median TAG (0.0 - 13.83 } 0.908
0.96 [ 0.48 - 1.85 ) 0.915
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Figure S8. Mendelian randomization (MR) estimates between body shape phenotype PC4 and
colorectal cancer (CRC) risk, by sex, and subsites random-effects inverse-variance weighted
(IVW) (blue), MR Egger regression (red) and weighted median (green) MR approaches. ClI,

confidence interval; OR, odds ratio; PC, principal component.
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Figure S9. Scatter plot depicting the genetic associations of the body shape PC1 related instruments with the

risk of overall colorectal cancer. PC, principal component.
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Figure S10. Scatter plot depicting the genetic associations of the body shape PC2 related instruments with the

risk of overall colorectal cancer. PC, principal component.
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Figure S11. Scatter plot depicting the genetic associations of the body shape PC3 related instruments with the
risk of overall colorectal cancer. PC, principal component.
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Figure S12. Scatter plot depicting the genetic associations of the body shape PC4 related instruments with

the risk of overall colorectal cancer. PC, principal component.
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Figure S13. Number of genetic variants included in the tissue-specific MR analysis

that are shared between tissues of each body shape phenotype (PC1 —4). PC1 in

blue, PC2 in green, PC3 in red, and PC4 in yellow.




Body Shape CRC OR (95% CI) p-value
FC1 Brain 1.12 (1.05-1.19 0.000
Legend 1.27 (1.03 - 1.56 0.025
W 114 (1.07 - 123 0.000
- I Egger regression
PITL.IIT,EFY V\?:ightegd median j1 gg ?g? : 211 ég gg%
114 (1.04 - 1.25 0.006
PC2 Blood Vessel 1.03 ( 0.97 - 1.09 0.379
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Merve - Tibial a _gi g_gg - 1.3& g_gg;
1.01 (094 - 1.08 0.804
Ovary 1.12 (1.00 - 1.26 0.050
0.95(0.73-1.23 0.682
1.07(0.94 - 1.20 0.306
Uterus 1.15(0.99 - 1.35 0.067
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1.10( 0.63 - 1.30 0.282
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Uterus 1.06 ( 0.81 - 1.39 0.648
0.92 (042 - 2.03 0.842
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Figure S14. Mendelian randomization (MR) estimates between body shape phenotypes (PCL1 - 4) grouped gene
sets and overall colorectal cancer (CRC) risk using random-effects inverse-variance weighted (IVW) (blue),
MR Egger regression (red) and weighted median (green) MR approaches. Cl, confidence interval; OR, odds

ratio; PC, principal component.
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Figure S15. Clustering of individuals by ethnicity. Plot of genetic principal component (PC) 1 and PC2 for all
the individuals included in the genetic analysis (n= 460,198). Based on self-reported information (White, other,
mixed, or missing) and the clustering, 5 (White, mixed/others, African, Asian, and Chinese) and 4 (White,
African, Asian, and Chinese) ethnic groups are represented in the left and right figures, respectively.
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Figure S16. Extended directed acyclic graph (DAG) depicting the assumed causal relationship between body
shape phenotypes and colorectal cancer risk with its confounding and mediating paths.

Socioeconomic factors: age, sex, recruitment center, the Townsend deprivation index, and education; ethnicity:
White, Mixed, Asian/British Asian, Black/Black British, Chinese, other; lifestyle factors: tobacco smoking, physical
activity, sedentary behavior, adherence to a healthy diet score, milk intake, alcohol intake frequency; medication
use: nonsteroidal anti-inflammatory drugs (NSAID) and hormone therapy in postmenopausal women; bowel cancer
screening, and family history of colorectal cancer (father and/or mother).

We did not adjust for comorbidities such as type 2 diabetes, because we assumed that in the pathway from body
shapes to colorectal cancer this comorbidity would rather be a mediator than a confounder.

Unmeasured (known) confounders: inflammatory bowel syndrome and Lynch syndrome. Both phenotypes are
difficult to diagnose clinically and data availability in the UK Biobank is therefore limited. However, as indicated in
the DAG, we assumed that the confounding paths for both phenotypes are at least partly blocked by accounting for
family history of colorectal cancer.



Baseline UK Biobank Study (2006-2010)
(n=502,384)

Prevalent cancer cases
(n=36,939)

A 4

Dataset
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information on exposures
(n=3,123)
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N

(n=160,732) (n=169,096)

Women

Figure S17. Flowchart of the UK Biobank study population.



Observational Analysis PC1 PC2 PC3 PC4
Height 0.081 0.853 0.417 0.023

Weight 0.478 0.218 -0.078 0.509

BMI 0.471 -0.154 -0.288 0.471

HC 0.448 0.180 -0.404 -0.606

wWC 0.488 -0.109 0.167 -0.388

WHR 0.323 -0.395 0.739 -0.020
Proportion of variance 0.662 0.194 0.123 0.020
Cumulative Proportion 0.662 0.856 0.979 0.999
Genetic Analysis PC1 PC2 PC3 PC4
Height 0.072 0.865 0.399 0.020

Weight 0.478 0.217 -0.082 0.512

BMI 0.472 -0.152 -0.279 0.469

HC 0.448 0.172 -0.406 -0.604

wWC 0.488 -0.101 0.168 -0.391

WHR 0.323 -0.376 0.751 -0.019
Proportion of variance 0.663 0.192 0.125 0.019
Cumulative Proportion 0.663 0.855 0.980 0.999

Table S1. Principal components (PC) loadings, proportion of variance and cumulative
proportion for the individuals included in observational and genetic analyses. Sample
size in observational analysis = 329,828 and in genetic analysis = 460,198 participants. BMI,
body mass index; HC, hip circumference; WC, waist circumference; WHR, waist-to-hip
ratio.




PC1 PC2 PC3 PC4
Men Women Men Women Men Women Men Women
Height | 0.042 0.113 0.851 0.842 0.448 0.414 0.022 0.050
Weight | 0.481 0.475 0.226 0.208 -0.086 | -0.070 | 0.489 0.492
BMI 0.479 0.463 -0.106 | -0.195 | -0.272 | -0.289 0.479 0.502
HC 0.457 0.440 0.181 0.197 -0.354 | -0.444 | -0.609 | -0.584
WC 0.489 0.485 -0.110 | -0.109 0.184 0.137 -0.399 | -0.398
WHR 0.300 0.344 -0.410 0.398 0.747 0.724 0.028 -0.063

Table S2. Principal components (PC) loadings by sex (genetic analyses sample size). BMI,
body mass index; HC, hip circumference; WC, waist circumference; WHR, waist-to-hip ratio.




Men (n=160,732)

Women (n=169,096)

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Qs Q4 Q5
Mean (SD) or % Mean (SD) or %
No. (%) 32,121 31,902 32,419 32,017 32,273 | 33,791 34,019 33,897 33,682 33,707
(20.0) (19.8) (20.2) (19.9) (20.1) (20.0) (20.1) (20.0) (19.9) (19.9)
Age at recruitment (years) ©5 G2 62 Gy 60 | e) ey e) 08 08
Median follow-up time (years) 10.9 10.9 10.9 10.9 10.9 10.9 11.0 10.9 11.0 10.9
Anthropometric variables
Weight (kg) 69.7 78.2 84.2 91.1 106.0 56.1 63.2 68.6 75.4 91.5
(5.7) (4.3) (4.4) (4.9) (11.5) (4.6) (3.9) 4.2) (4.9) (12.0)
Height (cm) 173.6 175.2 176.1 177.0 178.0 161.5 162.8 163.1 163.2 163.5
(6.6) (6.5) (6.5) (6.6) (6.8) (6.0) (6.2) (6.3) (6.3) (6.3)
Body mass index (kg/m?) 23.2 255 27.2 29.1 335 215 23.9 25.8 28.3 34.3
(1.8) (1.5) (1.5) .7 (3.6) .7 (1.5) (1.6) (1.9) (4.5)
Waist circumference (cm) 83.0 90.6 95.6 101.1 112.4 69.7 76.6 82.2 88.9 102.1
4.7) (3.1) (3.1) (3.4) (8.2) (3.8) (3.1) (3.4) 4.1 (8.8)
Hip circumference (cm) 95.5 99.8 102.6 105.8 113.0 92.5 97.7 101.3 105.9 117.1
(3.9 (3.3) (3.3) (3.5) (7.0) (4.3) (3.9) 4.2) 4.7 (9.5)
Waist-to-hip ratio 0.9 0.9 0.9 1.0 1.0 0.8 0.8 0.8 0.8 0.9
(0.1) (0.1) (0.1) (0.1) (0.1) (0.1) (0.1) (0.1) (0.1) (0.1)
Caucasian ethnicity (%6) 94.2 95.0 95.7 96.2 96.5 95.7 96.1 95.7 95.0 93.9
Townsend deprivation index -1.4 -1.6 -1.6 -1.6 -1.2 -1.5 -1.7 -1.7 -1.4 -0.9
(3.1) (3.0) (2.90) (3.0) (3.1) (2.9) (2.9) (2.8) (2.9) (3.2)
Regular NSAID use (%0) 21.4 25.1 27.2 30.7 36.3 20.1 22.4 24.8 27.5 32.1
Hormone replacement therapy (%6) 0 0 0 0 0 32.8 35.2 37.7 39.0 36.0
Family history of CRC (%0) 6.5 6.8 7.1 6.9 6.6 5.8 5.6 6.0 5.7 5.4
Bowel cancer screening (%6) 31.6 32.2 32.5 32.5 31.1 28.1 28.1 29.5 29.9 28.9
Highest qualification (%)
College/University degree 44.9 41.4 38.3 34.3 30.3 42.5 39.0 35.6 32.5 29.7
A-levels/AS-levels or equivalent 22.7 23.9 24.6 25.6 26.1 21.9 21.8 22.6 23.4 23.7
O-levels/GCSEs or equivalent 20.7 22.6 23.9 25.6 27.2 25.9 28.2 28.9 29.7 30.9
None (of the above) 11.8 12.1 13.2 145 16.4 9.8 11.0 12.9 14.5 15.6
MET (min/week) 3153.9 29256 27843 26715 23228 | 2891.9 27299 2568.8 2422.0 2085.4
(2992.8) (2850.6) (2801.7) (2795.6) (2656.5) | (2590.9) (2483.4) (2409.5) (2366.6) (2252.0)
Sedentary behavior (hday) (323) (3:2) (2:52» (2:2) (623:3) (ig) {ii& (g:g) (g:?) (2:2)
Highest diet score (%0)
Lowest 0.3 0.2 0.3 0.3 0.4 0.0 0.0 0.1 0.1 0.1
Low 1.9 1.8 1.9 2.3 3.0 0.5 0.5 0.5 0.7 1.1
Low/medium 8.5 8.8 10.1 11.2 13.0 3.6 3.8 4.2 4.5 6.3
Medium 26.5 29.4 30.5 32.3 34.6 18.3 20.2 21.3 23.0 25.5
Medium/high 38.4 39.4 39.2 37.8 35.3 46.0 47.8 47.2 47.0 44.8
High 20.8 18.0 16.1 14.7 12.4 27.0 24.2 23.5 21.8 19.8
Highest 3.6 2.4 2.0 1.5 1.3 4.6 3.5 3.1 2.9 2.5
Milk intake >300ml/day (%0) 74.1 75.0 73.3 72.9 70.8 68.8 71.8 73.4 72.5 70.7
Smoking status (%
Neverg ) 57.8 53.6 51.0 46.8 43.6 64.7 61.9 60.1 58.5 57.7
Previous 29.3 35.4 38.1 42.2 45.1 27.1 30.4 32.1 33.3 34.0
Current 12.9 11.0 10.9 11.0 11.3 8.3 7.8 7.8 8.2 8.4
Alcohol intake (%
Daily or almoét d?aily 27.3 28.0 27.6 26.6 23.1 20.5 19.2 18.5 16.4 11.4
3-4 times per week 26.7 28.4 28.6 28.3 245 24.2 24.9 23.1 215 16.4
1-2 times per week 24.2 25.1 25.3 25.8 27.6 254 26.8 27.0 26.5 25.0
1-3 times per month 8.4 7.9 8.0 8.3 10.7 111 11.6 12.5 13.5 16.1
Special occasions only 7.0 5.8 5.6 6.0 8.0 11.0 10.9 12.0 14.0 20.0
Never 6.4 4.8 4.8 4.9 6.2 7.7 6.8 6.9 8.2 11.2

Table S3. Baseline characteristics of participants according to sex-specific quintiles of loadings of principal
component 1 in the UK Biobank (observational analysis sample size). Sex-specific quintiles of loadings of
principal component 1 were defined by their distribution (20th quantile, 40th quantile, 60th quantile, 80th

quantile); for men: 20th quantile=-0.76, 40th quantile=-0.32, 60th quantile=0.10, 80th quantile=0.65; for women:

20th quantile=-0.91, 40th quantile=-0.45, 60th quantile=0.03, 80th quantile=0.71. CRC: colorectal cancer;
NSAID: non-steroidal anti-inflammatory drug.




Com

lete case

PC1

PC2

PC3

PC4

Cases (n) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)
TOTAL (n=329,828)
Colon 2443 1.16 (1.11-1.21) | 0.97 (0.93-1.01) | 1.10 (1.06-1.14) | 0.99 (0.95-1.03)
Colon distal 966 1.15 (1.07-1.23) | 0.97 (0.91-1.04) | 1.10(1.03-1.17) | 0.96 (0.90-1.03)
Colon proximal 1370 1.17 (1.11-1.24) | 0.97 (0.91-1.02) | 1.11(1.05-1.17) | 1.00 (0.94-1.05)
Colorectal 3728 1.13 (1.09-1.17) | 0.98 (0.94-1.01) | 1.09 (1.05-1.13) | 0.99 (0.96-1.03)
Rectum 1285 1.07 (1.01-1.14) | 0.99 (0.93-1.04) | 1.07 (1.01-1.14) | 1.00 (0.95-1.06)
MEN (n=160,732)
Colorectal | 2239 | 1.17(1.11-1.23) | 0.97 (0.93-1.02) | 1.09 (1.04-1.15) | 0.98 (0.94-1.02)
WOMEN (n=169,096)
Colorectal | 1489 | 1.09 (1.03-1.15) | 0.97 (0.92-1.03) | 1.08 (1.03-1.13) | 1.00 (0.94-1.05)
Never smokers
TOTAL (n=183,679)
Colon 1207 1.16 (1.09-1.23) | 0.96 (0.91-1.02) | 1.11(1.05-1.17) | 1.01 (0.96-1.07)
Colon distal 468 1.12 (1.01-1.23) | 0.99 (0.90-1.09) | 1.05(0.96-1.15) | 1.01 (0.92-1.11)
Colon proximal 683 1.19 (1.10-1.29) | 0.94(0.87-1.02) | 1.14 (1.06-1.23) | 1.00 (0.93-1.08)
Colorectal 1787 1.13 (1.07-1.19) | 0.95(0.90-1.00) | 1.09 (1.04-1.14) | 1.00 (0.95-1.05)
Rectum 580 1.08 (0.98-1.18) | 0.93 (0.85-1.01) | 1.06 (0.97-1.15) | 0.96 (0.88-1.05)
MEN (n=81,263)
Colorectal | 949 | 1.20(1.11-1.29) | 0.91 (0.86-0.98) | 1.12 (1.04-1.20) | 0.97 (0.91-1.04)
WOMEN (n=102,416)
Colorectal 838 [ 1.07 (1.00-1.15) | 0.98 (0.92-1.06) | 1.07 (1.00-1.14) | 1.00 (0.93-1.08)
Follow-up time > 2 years
TOTAL (n=324,431)
Colon 2087 1.17 (1.12-1.23) | 0.97 (0.93-1.02) | 1.10 (1.05-1.15) | 1.00 (0.95-1.04)
Colon distal 802 1.14 (1.06-1.23) | 0.96 (0.89-1.03) | 1.10 (1.02-1.18) | 0.97 (0.90-1.04)
Colon proximal 1206 1.18 (1.11-1.26) | 0.97 (0.91-1.03) | 1.10 (1.04-1.17) 1.02 (0.96-1.08)
Colorectal 3173 1.14 (1.10-1.18) | 0.97 (0.94-1.01) | 1.09 (1.05-1.13) | 1.00 (0.97-1.04)
Rectum 1086 1.08 (1.01-1.15) | 0.99 (0.93-1.05) | 1.07 (1.00-1.14) | 1.01 (0.95-1.08)
MEN (n=157,710)
Colorectal | 1875 | 1.17(1.11-1.23) | 0.98 (0.93-1.02) | 1.09 (1.03-1.15) | 0.98 (0.94-1.03)
WOMEN (n=166,721)
Colorectal | 1298 | 1.11(1.05-1.18) | 0.97 (0.91-1.03) | 1.08 (1.03-1.14) | 1.01(0.96-1.07)
Crude model
TOTAL (n=329,828)
Colon 2443 1.18 (1.13-1.23) | 0.98 (0.94-1.02) | 1.11 (1.06-1.15) | 0.99 (0.95-1.03)
Colon distal 966 1.16 (1.09-1.24) | 0.98 (0.92-1.04) | 1.11 (1.04-1.18) | 0.96 (0.90-1.03)
Colon proximal 1370 1.19 (1.12-1.25) | 0.98 (0.93-1.03) | 1.12 (1.06-1.18) 0.99 (0.94-1.05)
Colorectal 3728 1.14 (1.10-1.18) | 0.98 (0.95-1.02) | 1.10 (1.06-1.14) | 0.99 (0.96-1.02)
Rectum 1285 1.07 (1.01-1.14) | 0.99 (0.94-1.05) | 1.09 (1.02-1.15) | 1.00 (0.95-1.06)
MEN (n=160,732)
Colorectal | 2239 | 1.18(1.13-1.24) | 0.98 (0.94-1.02) | 1.11 (1.05-1.16) | 0.97 (0.93-1.02)
WOMEN (n=169,096)
Colorectal | 1489 | 1.10(1.04-1.16) | 0.99 (0.93-1.04) | 1.08 (1.03-1.14) | 1.00 (0.95-1.05)

Table S4. Associations between body shape phenotypes (PC1 - 4) per 1 SD increment and colorectal
cancer (CRC) incidence in the complete case dataset (n=329,828), in never smokers (n=183,679), after
further excluding the initial 2 years of follow-up (n=324,431), and as a crude model (n=329,828). Hazard
ratios per 1 SD increment in each PC from Cox proportional hazards regression using age as the underlying time
metric. Stratified by sex, age in 5-year categories, and center. Adjusted for ethnicity, Townsend deprivation
index, intake of non-steroidal anti-inflammatory drugs, education, smoking status, alcohol status and intake
frequency, MET Min/week, sedentary behavior, healthy diet score, milk intake, hormone replacement therapy,
family history of CRC, bowel cancer screening. All four principal components were mutually adjusted. Crude
hazard ratios per 1 SD increment in each PC from Cox proportional hazards regression using age as the
underlying time metric in the complete case dataset (n=329,828). Stratified by sex, age in 5-year categories, and
center. All four principal components were mutually adjusted. Bold font indicates statistical significance (p-
value < 0.05). PC, principal component.




Oligas E e Heterogeneity Egger intercept
Cochran’s Q df p-value Estimate 95% CI p-value

PC1 999.099 671 | <0.001 0.000 | -0.003,0.003 | 0.898
overall PC2 3043.754 1773 | <0.001 0.001 | -0.001,0.002 | 0.382
PC3 1139.40 733 | <0.001 0.000 | -0.003,0.003 | 0.892
PC4 450.8924 192 | <0.001 0.002 | -0.007,0.012 | 0.649
PC1 894.842 671 | <0.001 0.000 | -0.004,0.004 | 0.923
Overall PC2 2408.643 1773 | <0.001 0.001 | -0.001,0.003 | 0.354
(Men) PC3 960.500 733 | <0.001 0.000 | -0.003,0.004 | 0.832
PC4 326.4463 192 | <0.001 0.004 | -0.007,0.016 | 0.487
PC1 778.338 671 0.003 -0.001 | -0.004,0.003 | 0.764
Overall PC2 2587.901 1773 | <0.001 0.001 | -0.001,0.003 | 0.554
(Women) PC3 888.611 733 <0.001 -0.001 | -0.004,0.003 | 0.763
PC4 325.8687 192 | <0.001 0.001 | -0.011,0.012 | 0.903
PC1 950.152 671 | <0.001 0.000 | -0.004,0.003 | 0.954
Colon PC2 2789.540 1773 | <0.001 0.000 | -0.002,0.002 | 0.738
PC3 1025.401 733 | <0.001 -0.001 | -0.004,0.002 | 0.541
PC4 373.7163 192 | <0.001 0.002 | -0.008,0.013 | 0.668
PC1 866.015 671 | <0.001 0.000 | -0.004,0.004 | 0.964
Distal colon PC2 2424.078 1773 | <0.001 0.001 | -0.002,0.003 | 0.513
PC3 919.797 733 | <0.001 -0.001 | -0.005,0.003 | 0.550
PC4 317.9822 192 | <0.001 -0.002 | -0.014,0.011 | 0.766
PC1 898.1401 671 | <0.001 0.000 | -0.004,0.004 | 0.948
Proximal PC2 2493.266 1773 | <0.001 0.000 | -0.003,0.002 | 0.773
colon PC3 936.479 733 | <0.001 0.000 | -0.004,0.003 | 0.878
PC4 289.055 192 | <0.001 0.007 | -0.004,0.019 | 0.221
PC1 803.636 671 | <0.001 0.000 | -0.004,0.005 | 0.871
Rectal PC2 2372.954 1773 | <0.001 0.001 | -0.001,0.004 | 0.248
PC3 921.793 733 | <0.001 -0.002 | -0.006,0.002 | 0.392
PC4 376.2022 192 | <0.001 0.000 | -0.014,0.014 | 0.995

Table S5. Heterogeneity test and Egger intercept results for body shape phenotypes
(PC1 - 4) and overall colorectal cancer risk, subsites and by sex. CI, confidence interval;

PC, principal component.




PC Tissue Heterogeneity Egger intercept
Cochran’s Q df p-value Estimate 95% ClI p-value
PC1 Brain 394.3695 203 | <0.001 -0.005 | -0.012,0.003 | 0.207
Pituitary 205.2431 109 <0.001 -0.007 | -0.017,0.002 | 0.118
Blood vessel 1169.7420 600 | <0.001 0.002 | 0.000,0.005 | 0.089
pC2 Nerve - Tibial 1092.7574 591 | <0.001 0.003 | -0.000,0.005 | 0.080
Ovary 341.2845 143 | <0.001 0.005 | -0.002,0.011 | 0.161
Uterus 212.7641 88 <0.001 0.001 | -0.008,0.010 | 0.817
Adipose tissue 453.8644 277 <0.001 0.005 | 0.001,0.010 0.018
Blood Vessel 393.5795 258 | <0.001 0.001 | -0.004,0.006 | 0.648
oCa Breast 241.6158 153 | <0.001 0.007 | 0.000,0.013 | 0.039
Nerve - Tibial 440.7192 266 | <0.001 0.005 | 0.000,0.011 | 0.039
Ovary 100.4234 64 0.0025 0.007 | -0.002,0.017 | 0.145
Uterus 67.2299 39 0.0033 0.003 | -0.011,0.016 | 0.707
Adipose tissue 167.2578 82 <0.001 -0.006 | -0.020,0.008 | 0.425
. Blood Vessel 147.6044 78 <0.001 0.003 |-0.012,0.017 | 0.703
Muscle 146.9878 67 <0.001 0.000 | -0.017,0.017 | 0.966
Uterus 16.8309 12 0.1561 0.001 | -0.030,0.031 | 0.971

Table S6. Heterogeneity test and Egger intercept results for body shape phenotypes
(PC1 - 4) grouped gene sets and overall colorectal cancer risk. Cl, confidence interval,

PC, principal component.




PC1 PC2
50 | 950 | Difference | oo-Unit 5t 95" | Difference SD-unit
difference difference
BMI (kg/m?) | 20.6 | 39.5 18.9 3.9 29.2 | 26.1 3.1 -0.6
Weight (kg) | 56.1 | 112.3 56.2 35 72.6 | 86.6 14.0 0.9
Height (cm) | 165.0 | 168.7 3.7 0.4 157.4 | 181.8 24.4 2.7
WHR 0.8 0.9 0.1 1.0 0.9 0.8 -0.1 -1.0
WC (cm) 70.2 | 117.8 47.6 35 94.4 | 88.9 -5.5 -0.4
HC (cm) 90.2 | 125.8 35.6 3.9 100.1 | 107.5 7.4 0.8
PC3 PC4
50 | o5t | Difference | oo UMt 5t 95" | Difference SDHLi
difference difference
BMI (kg/m?) | 33.1 | 26.9 -6.2 -1.3 28.2 | 31.2 3.0 0.6
Weight (kg) | 86.8 | 79.3 -7.5 -0.5 79.2 | 90.0 10.8 0.7
Height (cm) | 161.8 | 171.3 9.5 1.0 168.1 | 169.4 1.3 0.1
WHR 0.8 1.0 0.2 2.0 0.9 0.9 0.0 0.0
WC (cm) 92.6 | 97.2 4.6 0.3 99.1 | 92.4 -6.7 -0.5
HC (cm) 116.4 | 99.9 -16.5 -1.8 111.3 | 102.5 -8.8 -1.0

Table S7. Mean values and the difference in standard deviation (SD) units of each anthropometric
trait for study participants in the top and bottom 5% of each body shape phenotypes (PC1 - 4). 1
SD unit for BMI in the study population corresponded to 4.8 kg/m?, weight = 15.9 kg, height = 9.2 cm,
WHR = 0.1, WC = 13.5 cm, HC = 9.2 cm. For instance, the difference between 95th and 5th percentile in
PCL1 corresponds to 3.9 SD BMI-units difference (18.9 / 4.8 = 3.9). BMI, body mass index; HC, hip
circumference; PC, principal component; WC, waist circumference; WHR, waist-to-hip ratio.

Men Women
PC1 0.015 (1.86) -0.028 (2.08)
PC2 0.042 (1.09) 0.043 (1.03)
PC3 0.008 (0.76) -0.001 (0.93)
PC4 0.003 (0.34) 0.002 (0.34)

Table S8. Mean and standard deviations of principal
component (PC) scores for each body shape phenotypes (PC1
- 4) and by sex. PC, principal component.




General tissue Specific tissue Sample size
Adipose Tissue _ Subcutaneous 581
Visceral (Omentum) 469
Aorta 387
Blood Vessel Coronary 213
Tibial 584
Amygdala 129
Anterior cingulate cortex (BA24) 147
Caudate (basal ganglia) 194
Cerebellar Hemisphere 175
Cerebellum 209
Cortex 205
Brain Front Cortex (BA9) 175
Hippocampus 165
Hypothalamus 170
Nucleus accumbens (basal ganglia) 202
Putamen (basal ganglia) 170
Spinal cord (cervical c-1) 126
Substantia nigra 114
Breast - Mammary Tissue 396
Muscle - Skeletal 706
Nerve -Tibial 532
Ovary 167
Pituitary 237
Uterus 129

Table S9. GTEXx data sample sizes by specific tissue.




Num. genetic

Body shape | General tissue Specific tissue RS
Amygdala 40
Anterior cingulate cortex (BA24) 55
Caudate (basal ganglia) 87
Cerebellar Hemisphere 113
Cerebellum 135
Cortex 105
Brain Front Cortex (BA9) 89
PC1 .
Hippocampus 58
Hypothalamus 56
Nucleus accumbens (basal ganglia) 84
Putamen (basal ganglia) 74
Spinal cord (cervical c-1) 47
Substantia nigra 30
Pituitary 110
Aorta 418
Blood Vessel Coronary 181
Tibial 550
PC2 Nerve-Tibial 592
Ovary 144
Uterus 89
. . Subcutaneous 258
Adipose Tissue Visceral (Omentum) 180
Aorta 181
Blood Vessel Coronary 75
PC3 Tibial 231
Breast — Mammary Tissue 154
Nerve-Tibial 267
Ovary 65
Uterus 40
. . Subcutaneous 79
Adipose Tissue Visceral (Omentum) 55
Aorta 54
PC4 Blood Vessel Coronary 28
Tibial 73
Muscle — Skeletal 68
Uterus 13

Table S10. Genetic variants mapped in each specific tissue included as genetic

instruments in the specific-tissue MR analysis. PC, principal component.




Supplementary data legend

Data S1. Summary statistics for the genetic association with body shapes PC1-4.
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