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Item Section

Checklist item

Page Relevant text from manuscript

No. No.
1 TITLE and Indicate Mendelian randomization (MR) as the study’s design in the title and/or the Title
ABSTRACT abstract if that is a main purpose of the study
INTRODUCTION
2 Background Explain the scientific background and rationale for the reported study. What is the et hs 2-4
exposure? Is a potential causal relationship between exposure and outcome e
plausible? Justify why MR is a helpful method to address the study question
3 Objectives State specific objectives clearly, including pre-specified causal hypotheses (if any). ]
State that MR is a method that, under specific assumptions, intends to estimate Introduction - paragraphs 4-6
causal effects
METHODS
4 Study design and  Present key elements of the study design early in the article. Consider including a
data sources table listing sources of data for all phases of the study. For each data source
contributing to the analysis, describe the following:
a) Setting: Describe the study design and the underlying population, if possible. Methods - anthropometric GWAS data,
Describe the setting, locations, and relevant dates, including periods of recruitment, colorectal cancer GWAS data
exposure, follow-up, and data collection, when available.
b) Participants: Give the eligibility criteria, and the sources and methods of selection of Methods - anthropometric GWAS data,
participants. Report the sample size, and whether any power or sample size colorectal cancer GWAS data, statistical analysis (par. 3)
calculations were carried out prior to the main analysis ’ )
c) Describe measurement, quality control and selection of genetic variants Methods - statistical analysis (par. 2)
d) For each exposure, outcome, and other relevant variables, describe methods of N/A
assessment and diagnostic criteria for diseases
e) Provide details of ethics committee approval and participant informed consent, if Ethics approval and consent to participate
relevant
5 Assumptions Explicitly state the three core IV assumptions for the main analysis (relevance, o ]
independence and exclusion restriction) as well assumptions for any additional or Methods - statistical analysis (par. 3)
sensitivity analysis
6 Statistical Describe statistical methods and statistics used
methods: main
analysis


FreeText
Title

FreeText
Introduction - paragraphs 2-4

FreeText
Introduction - paragraphs 4-6

FreeText
Methods - anthropometric GWAS data, 
colorectal cancer GWAS data

FreeText
Methods - anthropometric GWAS data, 
colorectal cancer GWAS data, statistical analysis (par. 3)

FreeText
Methods - statistical analysis (par. 3)

FreeText
Ethics approval and consent to participate

FreeText
Methods - statistical analysis (par. 2)

FreeText
N/A


Describe how quantitative variables were handled in the analyses (i.e., scale, units,
model)

Methods - statistical analysis (par. 5)

i. Provide justification of the similarity of the genetic variant-exposure associations
between the exposure and outcome samples

b) De§crib§ how genetic variants were handled in the analyses and, if applicable, how Methods - statistical analysis (par. 2)
their weights were selected
c) Describe the MR estimator (e.g. two-stage least squares, Wald ratio) and related o .
statistics. Detail the included covariates and, in case of two-sample MR, whether the Methods - statistical analysis (par. 2)
same covariate set was used for adjustment in the two samples
d) Explain how missing data were addressed Not applicable
e) If applicable, indicate how multiple testing was addressed Not applicable
7 Assessment of Describe any methods or prior knowledge used to assess the assumptions or justify L -
assumptions their validity Methods - statistical analysis (par. 3)
8 Sensitivity Describe any sensitivity analyses or additional analyses performed (e.g. comparison
analyses and of effect estimates from different approaches, independent replication, bias analytic Methods - statistical analysis (par. 3,4)
additional techniques, validation of instruments, simulations)
analyses
9 Software and pre-
registration
a) Name statistical software and package(s), including version and settings used Methods - statistical analysis (par. 5)
b) State whether the study protocol and details were pre-registered (as well as when .
and where) Not applicable
RESULTS
10 Descriptive data
a) Report the numbers of individuals at each stage of included studies and reasons for
exclusion. Consider use of a flow diagram N/A
b) Report summary statistics for phenotypic exposure(s), outcome(s), and other relevant
variables (e.g. means, SDs, proportions) N/A
c) If the data sources include meta-analyses of previous studies, provide the
assessments of heterogeneity across these studies N/A
d) For two-sample MR:

Methods - colarectal cancer GWAS data,
statistical analysis (par. 1)
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Methods - statistical analysis (par. 3)
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Methods - statistical analysis (par. 3,4)
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Methods - statistical analysis (par. 5)
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Methods - colorectal cancer GWAS data, 
statistical analysis (par. 1)


ii. Provide information on the number of individuals who overlap between the
exposure and outcome studies

Methods - colorectal cancer GWAS data

11 Main results
a) Report the associations between genet'lc variant and exposure, and between genetic Supplementary Tables 2,3
variant and outcome, preferably on an interpretable scale
b) Report MR estimates of the relationship between exposure and outcome, and the Results - Associations of body shape with CRC,
measures of uncertainty from the MR analysis, on an interpretable scale, such as Associations of body size with CRC, figures 2-4,
odds ratio or relative risk per SD difference suppl. table 1
c) If releyant, c_on5|der_translat|ng estimates of relative risk into absolute risk for a Not applicable
meaningful time period
d) Consider plots to visualize results (e.g. forest plot, scatterplot of associations between .
. . : . Figures 2-4
genetic variants and outcome versus between genetic variants and exposure)
12 Assessment of
assumptions
a) Report the assessment of the validity of the assumptions Results _.e.valuat'on of MR assumptions, secondary
and sensitivity analyses
b) Report any additional statistics (e.g., assessments of heterogeneity across genetic
variants, such as /2, Q statistic or E-value) Supplementary Table 1
13 Sensitivity
analyses and
additional
analyses
a) Report any sensitivity analyses to assess the robustness of the main results to Results '_e_Vf'i|U3ti0n of MR assumptions, secondary
violations of the assumptions and sensitivity analyses
b) Report results from other sensitivity analyses or additional analyses Res“.'FS.' evaluation O.f MR assumption and
sensitivity analyses, figures 2-4, suppl. tables 5-6
c) Report any assessment of direction of causal relationship (e.g., bidirectional MR) Not applicable
d) When relevant, report and compare with estimates from non-MR analyses Discussion - par. 3-5
e) Consider additional plots to visualize results (e.g., leave-one-out analyses) Figures 2-4
DISCUSSION
14 Key results Summarize key results with reference to study objectives Discussion - par. 1
15 Limitations Discuss limitations of the study, taking into account the validity of the IV assumptions,

other sources of potential bias, and imprecision. Discuss both direction and
magnitude of any potential bias and any efforts to address them

Discussion - par. 8
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Methods - colorectal cancer GWAS data
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FreeText
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Figures 2-4
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Discussion - par. 3-5

FreeText
Discussion - par. 1

FreeText
Discussion - par. 8


FreeText
Figures 2-4


16 Interpretation

a) Meaning: Give a cautious overall interpretation of results in the context of their Discussion - par. 9
limitations and in comparison with other studies '

b) Mechanism: Discuss underlying biological mechanisms that could drive a potential
causal relationship between the investigated exposure and the outcome, and whether
the gene-environment equivalence assumption is reasonable. Use causal language Discussion - par. 5,6
carefully, clarifying that IV estimates may provide causal effects only under certain
assumptions

c) Clinical relevance: Discuss whether the results have clinical or public policy Di . 9
relevance, and to what extent they inform effect sizes of possible interventions ISCussion - par.
17 Generalizability Discuss the generalizability of the study results (a) to other populations, (b) across

other exposure periods/timings, and (c) across other levels of exposure Discussion - par. 8

OTHER
INFORMATION
18 Funding Describe sources of funding and the role of funders in the present study and, if .
applicable, sources of funding for the databases and original study or studies on Funding paragraph
which the present study is based
19 Data and data Provide the data used to perform all analyses or report where and how the data can .
sharing be accessed, and reference these sources in the article. Provide the statistical code Methods - anthropometric GWAS data,
needed to reproduce the results in the article, or report whether the code is publicly colorectal cancer GWAS data
accessible and if so, where
20 I(:::::(I;:tts of All authors should declare all potential conflicts of interest il ot e
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GECCO Funding/acknowledgements

Genetics and Epidemiology of Colorectal Cancer Consortium (GECCO): National Cancer Institute,
National Institutes of Health, U.S. Department of Health and Human Services (U01 CA137088, RO1
CA059045, R0O1 201407). Genotyping/Sequencing services were provided by the Center for Inherited
Disease Research (CIDR) contract number HHSN2682017000061 and HHSN268201200008I . This research
was funded in part through the NIH/NCI Cancer Center Support Grant P30 CA015704. Scientific
Computing Infrastructure at Fred Hutch funded by ORIP grant S100D028685.

ASTERISK: a Hospital Clinical Research Program (PHRC-BRD09/C) from the University Hospital Center of
Nantes (CHU de Nantes) and supported by the Regional Council of Pays de la Loire, the Groupement des
Entreprises Francaises dans la Lutte contre le Cancer (GEFLUC), the Association Anne de Bretagne
Génétique and the Ligue Régionale Contre le Cancer (LRCC).

The ATBC Study is supported by the Intramural Research Program of the U.S. National Cancer Institute,
National Institutes of Health, Department of Health and Human Services.

CLUE Il funding was from the National Cancer Institute (U01 CA086308, Early Detection Research
Network; P30 CA006973), National Institute on Aging (U01 AG018033), and the American Institute for
Cancer Research. The content of this publication does not necessarily reflect the views or policies of the
Department of Health and Human Services, nor does mention of trade names, commercial products, or
organizations imply endorsement by the US government.

Maryland Cancer Registry (MCR)

Cancer data was provided by the Maryland Cancer Registry, Center for Cancer Prevention and Control,
Maryland Department of Health, with funding from the State of Maryland and the Maryland Cigarette
Restitution Fund. The collection and availability of cancer registry data is also supported by the
Cooperative Agreement NU58DP006333, funded by the Centers for Disease Control and Prevention. Its
contents are solely the responsibility of the authors and do not necessarily represent the official views
of the Centers for Disease Control and Prevention or the Department of Health and Human Services.

ColoCare: This work was supported by the National Institutes of Health (grant numbers R0O1 CA189184
(Li/Ulrich), U0O1 CA206110 (Ulrich/Li/Siegel/Figueiredo/Colditz, 2P30CA015704- 40 (Gilliland), RO1
CA207371 (Ulrich/Li)), the Matthias Lackas-Foundation, the German Consortium for Translational Cancer
Research, and the EU TRANSCAN initiative.

The Colon Cancer Family Registry (CCFR, www.coloncfr.org) is supported in part by funding from the
National Cancer Institute (NCI), National Institutes of Health (NIH) (award U01 CA167551). Support for
case ascertainment was provided in part from the Surveillance, Epidemiology, and End Results (SEER)
Program and the following U.S. state cancer registries: AZ, CO, MN, NC, NH; and by the Victoria Cancer
Registry (Australia) and Ontario Cancer Registry (Canada). The CCFR Set-1 (lllumina 1M/1M-Duo) and
Set-2 (lllumina Omnil-Quad) scans were supported by NIH awards U01 CA122839 and R01 CA143237 (to
GC). The CCFR Set-3 (Affymetrix Axiom CORECT Set array) was supported by NIH award U19 CA148107



and RO1 CA81488 (to SBG). The CCFR Set-4 (lllumina OncoArray 600K SNP array) was supported by NIH
award U19 CA148107 (to SBG) and by the Center for Inherited Disease Research (CIDR), which is funded
by the NIH to the Johns Hopkins University, contract number HHSN268201200008I. Additional funding
for the OFCCR/ARCTIC was through award GL201-043 from the Ontario Research Fund (to BWZ), award
112746 from the Canadian Institutes of Health Research (to TJH), through a Cancer Risk Evaluation
(CaRE) Program grant from the Canadian Cancer Society (to SG), and through generous support from the
Ontario Ministry of Research and Innovation. The SFCCR Illlumina HumanCytoSNP array was supported in
part through NCI/NIH awards U01/U24 CA074794 and RO1 CA076366 (to PAN). The content of this
manuscript does not necessarily reflect the views or policies of the NCI, NIH or any of the collaborating
centers in the Colon Cancer Family Registry (CCFR), nor does mention of trade names, commercial
products, or organizations imply endorsement by the US Government, any cancer registry, or the CCFR.

COLON: The COLON study is sponsored by Wereld Kanker Onderzoek Fonds, including funds from grant
2014/1179 as part of the World Cancer Research Fund International Regular Grant Programme, by Alpe
d’Huzes and the Dutch Cancer Society (UM 2012-5653, UW 2013-5927, UW2015-7946), and by
TRANSCAN (JTC2012-MetaboCCC, JTC2013-FOCUS). The Ngplus study is sponsored by a ZonMW
investment grant (98-10030); by PREVIEW, the project PREVention of diabetes through lifestyle
intervention and population studies in Europe and around the World (PREVIEW) project which received
funding from the European Union Seventh Framework Programme (FP7/2007—-2013) under grant no.
312057; by funds from Tl Food and Nutrition (cardiovascular health theme), a public—private partnership
on precompetitive research in food and nutrition; and by FOODBALL, the Food Biomarker Alliance, a
project from JPI Healthy Diet for a Healthy Life.

COL02&3: National Institutes of Health (RO1 CA060987).

Colorectal Cancer Transdisciplinary (CORECT) Study: The CORECT Study was supported by the National
Cancer Institute, National Institutes of Health (NCI/NIH), U.S. Department of Health and Human Services
(grant numbers U19 CA148107, RO1 CA081488, P30 CA014089, R01 CA197350; P01 CA196569; RO1
CA201407; RO1 CA242218), National Institutes of Environmental Health Sciences, National Institutes of
Health (grant number T32 ES013678) and a generous gift from Daniel and Maryann Fong.

CORSA: The CORSA study was funded by Austrian Research Funding Agency (FFG) BRIDGE (grant
829675, to Andrea Gsur), the “Herzfelder’sche Familienstiftung” (grant to Andrea Gsur) and was
supported by COST Action BM1206.

CPS-1I: The American Cancer Society funds the creation, maintenance, and updating of the Cancer
Prevention Study-Il (CPS-11) cohort. The study protocol was approved by the institutional review boards
of Emory University, and those of participating registries as required.

CRCGEN: Colorectal Cancer Genetics & Genomics, Spanish study was supported by Instituto de Salud
Carlos lll, co-funded by FEDER funds —a way to build Europe— (grants PI14-613 and P109-1286), Agency
for Management of University and Research Grants (AGAUR) of the Catalan Government (grant
2017SGR723), Junta de Castilla y Ledn (grant LE22A10-2), the Spanish Association Against Cancer (AECC)
Scientific Foundation grant GCTRA18022MORE and the Consortium for Biomedical Research in



Epidemiology and Public Health (CIBERESP), action Genrisk. Sample collection of this work was
supported by the Xarxa de Bancs de Tumors de Catalunya sponsored by Pla Director d’Oncologia de
Catalunya (XBTC), Plataforma Biobancos PT13/0010/0013 and ICOBIOBANC, sponsored by the Catalan
Institute of Oncology. We thank CERCA Programme, Generalitat de Catalunya for institutional support.

Czech Republic CCS: This work was supported by the Grant Agency of the Czech Republic (21-04607X,
20-03997S), by the Grant Agency of the Ministry of Health of the Czech Republic (grants AZV NU21-07-
00247 and AZV NU21-03-00506), and Charles University Research Fund (Cooperation 43-Surgical
disciplines)

DACHS: This work was supported by the German Research Council (BR 1704/6-1, BR 1704/6-3, BR
1704/6-4, CH 117/1-1, HO 5117/2-1, HE 5998/2-1, KL 2354/3-1, RO 2270/8-1 and BR 1704/17-1), the
Interdisciplinary Research Program of the National Center for Tumor Diseases (NCT), Germany, and the
German Federal Ministry of Education and Research (01KH0404, 01ER0814, 01ER0815, 01ER1505A and
01ER1505B).

DALS: National Institutes of Health (RO1 CA048998 to M. L. Slattery).
EDRN: This work is funded and supported by the NCI, EDRN Grant (U01-CA152753).

EPIC: The coordination of EPIC is financially supported by International Agency for Research on Cancer
(IARC) and also by the Department of Epidemiology and Biostatistics, School of Public Health, Imperial
College London which has additional infrastructure support provided by the NIHR Imperial Biomedical
Research Centre (BRC). The national cohorts are supported by: Danish Cancer Society (Denmark); Ligue
Contre le Cancer, Institut Gustave Roussy, Mutuelle Générale de I’'Education Nationale, Institut National
de la Santé et de la Recherche Médicale (INSERM) (France); German Cancer Aid, German Cancer
Research Center (DKFZ), German Institute of Human Nutrition Potsdam- Rehbruecke (DIfE), Federal
Ministry of Education and Research (BMBF) (Germany); Associazione Italiana per la Ricerca sul Cancro-
AIRC-Italy, Compagnia di SanPaolo and National Research Council (Italy); Dutch Ministry of Public Health,
Welfare and Sports (VWS), Netherlands Cancer Registry (NKR), LK Research Funds, Dutch Prevention
Funds, Dutch ZON (Zorg Onderzoek Nederland), World Cancer Research Fund (WCRF), Statistics
Netherlands (The Netherlands); Health Research Fund (FIS) - Instituto de Salud Carlos Il (ISCIII), Regional
Governments of Andalucia, Asturias, Basque Country, Murcia and Navarra, and the Catalan Institute of
Oncology - ICO (Spain); Swedish Cancer Society, Swedish Research Council and and Region Skane and
Region Véasterbotten (Sweden); Cancer Research UK (14136 to EPIC-Norfolk; C8221/A29017 to EPIC-
Oxford), Medical Research Council (1000143 to EPIC-Norfolk; MR/M012190/1 to EPIC-Oxford). (United
Kingdom).

EPICOLON: This work was supported by grants from Fondo de Investigacidn Sanitaria/FEDER (P108/0024,
P108/1276, PS09/02368, P111/00219, PI111/00681, P114/00173, P114/00230, P117/00509, 17/00878,
P120/00113, PI20/00226, Accién Transversal de Cancer), Xunta de Galicia (PGIDITO7PXIB9101209PR),
Ministerio de Economia y Competitividad (SAF07-64873, SAF 2010-19273, SAF2014-54453R), Fundacidn
Cientifica de la Asociacién Espafiola contra el Cancer (GCB13131592CAST), Beca Grupo de Trabajo
“Oncologia” AEG (Asociacion Espafiola de Gastroenterologia), Fundacion Privada Olga Torres, FP7



CHIBCHA Consortium, Agéncia de Gestié d’Ajuts Universitaris i de Recerca (AGAUR, Generalitat de
Catalunya, 2014SGR135, 2014SGR255, 2017SGR21, 2017SGR653), Catalan Tumour Bank Network (Pla
Director d’Oncologia, Generalitat de Catalunya), PERIS (SLT002/16/00398, Generalitat de Catalunya),
CERCA Programme (Generalitat de Catalunya) and COST Action BM1206 and CA17118. CIBERehd is
funded by the Instituto de Salud Carlos Il

ESTHER/VERDI. This work was supported by grants from the Baden-Wirttemberg Ministry of Science,
Research and Arts and the German Cancer Aid.

Harvard cohorts: HPFS is supported by the National Institutes of Health (P01 CA055075, UM1 CA167552,
U01 CA167552, R01 CA137178, RO1 CA151993, and R35 CA197735), NHS by the National Institutes of
Health (PO1 CA087969, UM1 CA186107, R01 CA137178, RO1 CA151993, and R35 CA197735), and PHS by
the National Institutes of Health (R0O1 CA042182).

Hawaii Adenoma Study: NCI grants RO1 CA072520.

HCES-CRC: the Hwasun Cancer Epidemiology Study—Colon and Rectum Cancer (HCES-CRC; grants from
Chonnam National University Hwasun Hospital, HCRI15011-1).

Kentucky: This work was supported by the following grant support: Clinical Investigator Award from
Damon Runyon Cancer Research Foundation (CI-8); NCI RO1CA136726.

LCCS: The Leeds Colorectal Cancer Study was funded by the Food Standards Agency and Cancer
Research UK Programme Award (C588/A19167).

MCCS cohort recruitment was funded by VicHealth and Cancer Council Victoria. The MCCS was further
supported by Australian NHMRC grants 509348, 209057, 251553 and 504711 and by infrastructure
provided by Cancer Council Victoria. Cases and their vital status were ascertained through the Victorian
Cancer Registry (VCR) and the Australian Institute of Health and Welfare (AIHW), including the National
Death Index and the Australian Cancer Database. BMLynch was supported by MCRF18005 from the
Victorian Cancer Agency.

MEC: National Institutes of Health (R37 CA054281, P01 CA033619, and R01 CA063464).

MECC: This work was supported by the National Institutes of Health, U.S. Department of Health and
Human Services (R01 CA081488, R01 CA197350, U19 CA148107, RO1 CA242218, and a generous gift
from Daniel and Maryann Fong.

MSKCC: The work at Sloan Kettering in New York was supported by the Robert and Kate Niehaus Center
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Department of Health Bankhead-Coley Grant 09BN-13, and the University of South Florida Oehler
Foundation. Moffitt contributions were supported in part by the Total Cancer Care Initiative,
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Institute, a National Cancer Institute-designated Comprehensive Cancer Center (grant number P30
CA076292).
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