STROBE-MR Checklist
Strengthening the Reporting of Observational Studies in Epidemiology using Mendelian Randomization (Skrivankova et al., JAMA 2021;326:1614-1621)
Manuscript: "Phenotype-resolved cis-eQTL Mendelian Randomization and Colocalization Prioritize MAPK3 and UQCC1 in Two Selected Osteoarthritis Candidate Regions"
This checklist maps each of the 20 STROBE-MR items to the section heading in the manuscript where the information is reported. Because the manuscript body uses named section headings rather than numbered subsections, locations are given by heading name (Methods, Results, Discussion, or Declarations) rather than by section number. "Table Sx" / "Figure Sx" refer to items in Additional file 1.
TITLE AND ABSTRACT
	Item
	STROBE-MR recommendation
	Reported in manuscript

	1
	Indicate Mendelian randomization (MR) as the study’s design in the title and/or abstract if that is a main purpose of the study.
	Title (“...Mendelian Randomization...”); Abstract, Methods sentence (“Evidence was integrated using cis-eQTL Mendelian randomization (MR)...”).

	2
	Structured summary of study design, methods, data sources, and results.
	Abstract (Background / Methods / Results / Conclusions structure).



INTRODUCTION
	Item
	STROBE-MR recommendation
	Reported in manuscript

	3
	Background: explain the scientific background and rationale for the reported study. What is the exposure? Is a causal effect of exposure on outcome plausible? Justify why MR is a helpful method to address the study question.
	Introduction, paragraphs 1–3 (background on OA and genetically anchored target discovery; rationale for combining GWAS, eQTL, and MR).

	4
	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 causal effects.
	Introduction, final paragraph (“In this focused follow-up, we evaluated 14 genes...”); Methods, “Study design” section (new sentence stating that this MR study relies on three core instrumental variable assumptions to estimate a directional effect).



METHODS
	Item
	STROBE-MR recommendation
	Reported in manuscript

	5
	Study design and data sources: (a) Present key elements of the study design early. (b) When applicable, describe eligibility criteria and data sources for each sample. (c) For each exposure, outcome, and other relevant variables, describe methods of assessment and diagnostic criteria. (d) Provide details of ethics approval, including participant informed consent, if applicable.
	Methods, “Study design” section (14 × 4 = 56 gene–phenotype grid); “Candidate-region and gene selection” section (region/gene provenance); “Data sources and instrument selection” section (eQTLGen and GO consortium data sources, sample sizes); Declarations, “Ethics approval and consent to participate.”

	6
	Assumptions: explicitly state the three core instrumental variable (IV) assumptions for the main analysis (relevance, independence and exclusion restriction) as well as assumptions for any additional or sensitivity analysis.
	Methods, “Study design” section (new sentence explicitly naming relevance, independence, and exclusion restriction, and how each was addressed); “Data sources and instrument selection” section (relevance operationalized via p < 5×10⁻⁸ instrument selection); “Statistical methods” section (MR-Egger intercept test as a check on independence/exclusion restriction).

	7
	Instrumental variables: (a) Give clear definitions of the genetic instruments (e.g., type of variants). Clarify how genetic variants are related to the exposure. (b) Describe technical details on obtaining genetic association estimates for exposure and outcome. Clarify the genome build.
	Methods, “Data sources and instrument selection” section (cis-eQTL SNP definition, p < 5×10⁻⁸, LD clumping in PLINK, genome build hg19/GRCh37); Table 1 (“Genomic build GRCh37”).

	8
	Data sources and measurement: for each variable of interest, give sources of data and details of methods of assessment. Describe comparability of assessment methods across samples.
	Methods, “Data sources and instrument selection” section (eQTLGen whole-blood cis-eQTL data; GO consortium GWAS Catalog accessions GCST90061021–GCST90061039, single build).

	9
	Statistical methods: (a) Describe statistical methods to obtain estimates. (b) Describe methods for pre-planned and additional analyses (subgroups/interactions/sensitivity). (c) Explain how missing/measurement error handled. (d) Describe assumptions of any additional / sensitivity analyses.
	Methods, “Statistical methods” section in full (MR: IVW, MR-Egger, weighted median; coloc.abf priors; coloc.susie fine-mapping; SMR and HEIDI; targeted post hoc sensitivity analyses; evidence-grading framework; software versions).

	10
	Assess assumptions: describe any methods or prior knowledge used to assess the assumptions or justify their validity.
	Methods, “Statistical methods” section (MR-Egger intercept test for directional pleiotropy; HEIDI test for a single shared causal variant); Results, “Sensitivity and conditional analyses” section.



RESULTS
	Item
	STROBE-MR recommendation
	Reported in manuscript

	11
	Descriptive data: (a) Report descriptive information for exposure/outcome samples. (b) If applicable, provide information on selection of participants. (c) If relevant, report similar information for cases and non-cases, or exposed and unexposed. (d) Provide information about missing data.
	Methods, “Data sources and instrument selection” section (sample size and case proportion for eQTLGen and each of the four OA phenotypes, added in this revision); Results, “Overview of the 56-cell evidence grid” section (48 of 56 cells with an MR result; ROMO1 and SPAG4 had none); Additional file 1, Tables S1–S2. No participant-level missingness (summary-level data only).

	12
	Main results: (a) Report the associations between genetic IV and exposure, and between genetic IV and outcome, preferably on an interpretable scale. (b) Report MR estimates of the causal effect and the measures of uncertainty. Consider interpretation and translation onto other scales as appropriate.
	Results, “MAPK3: a protective candidate across OA phenotypes” and “UQCC1: a phenotype-dependent risk candidate” sections; Figures 2–3 (forest plots, OR per SD with 95% CI); Table 1.

	13
	Assessment of assumptions: (a) Report results of any assessments of assumptions. (b) Report the results of any sensitivity analyses.
	Results, “Sensitivity and conditional analyses” section (window, leave-one-out, and conditional COJO checks); “Fine mapping (coloc.susie)” section; Additional file 1, Tables S7–S9.

	14
	Additional analyses: report any other analyses performed, e.g., comparison with other methods, subgroups, and sensitivity analyses, or use of negative controls.
	Results, “Other genes in the two regions” section (the remaining 12 genes, including null and PP.H3-dominated outcomes); “Evidence synthesis and reproducibility” section (two-seed reproducibility re-execution).



DISCUSSION
	Item
	STROBE-MR recommendation
	Reported in manuscript

	15
	Key results: summarize key results with reference to study objectives.
	Discussion, “Principal findings” section.

	16
	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, “Strengths and limitations” section (selection bias/winner's curse, whole-blood vs. disease tissue, possible sample overlap, out-of-sample LD reference and coloc.susie non-convergence, UQCC1 instrumented by only 3 cis-eQTLs, no external replication, palindromic SNPs not excluded, European-ancestry-only).

	17
	Interpretation: give a cautious overall interpretation of results in the context of their limitations and in comparison with other studies.
	Discussion, “Interpretation of MAPK3” and “Interpretation of UQCC1 and the adjacent GDF5 locus” sections.

	18
	Generalizability: discuss the generalizability of the study results (a) to other populations, (b) across other time periods, and (c) across other exposure phenotypes.
	Discussion, “Translational implications and future validation” section; “Strengths and limitations” section (restriction to European-ancestry data).



OTHER INFORMATION
	Item
	STROBE-MR recommendation
	Reported in manuscript

	19
	Funding: describe sources of funding and the role of funders in the present study and, if applicable, in the original genome-wide association study on which the present study is based.
	Declarations, “Funding” section (funding sources and grant numbers); “Role of the funding source” section, added in this revision (“The funding sources had no role in the study design; collection, analysis, or interpretation of data; preparation of the manuscript; or the decision to submit the manuscript for publication.”).

	20
	Data and data sharing: provide the data used to perform all analyses or report where and how the data can be accessed, and reference these sources in the article. Provide the analytic code used to perform all analyses.
	Declarations, “Availability of data and materials” section.



Reference: Skrivankova VW, Richmond RC, Woolf BAR, et al. Strengthening the Reporting of Observational Studies in Epidemiology Using Mendelian Randomization: The STROBE-MR Statement. JAMA. 2021;326(16):1614-1621. doi:10.1001/jama.2021.18236. PMID:34698778.
