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	Section / Topic
	Item #
	Checklist item
	Location in manuscript / Reported

	TITLE
	1
	Title: Identify the report as a systematic review
	Title, page 1

	ABSTRACT
	2
	Abstract: See the PRISMA 2020 for Abstracts checklist
	Abstract, pages 1-2 (structured: Background, Methods, Results, Conclusions)

	INTRODUCTION
	3
	Rationale: Describe the rationale for the review in the context of existing knowledge
	Section 1. Background, pages 2-3

	
	4
	Objectives: Provide an explicit statement of the objective(s) or question(s) the review addresses
	End of Section 1. Background (last paragraph), page 3

	METHODS
	5
	Eligibility criteria: Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses
	Section 2.2 Eligibility Criteria, page 4 (grouping by biological mechanism specified in Section 2.7)

	
	6
	Information sources: Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted
	Section 2.3 Search Strategy, page 4 (PubMed/MEDLINE, Cochrane Library [CENTRAL Trials + Reviews], Embase via Ovid/BVSSPA, Web of Science via FECYT/BVSSPA; all searches run on 20 April 2026 in two consecutive passes, the first covering 1 Jan 2020 - 31 Dec 2025 and the second 1 Jan - 31 Mar 2026 after the protocol amendment; supplementary sources - citation searching and journal hand-searching - described in the same section and in Figure 1)

	
	7
	Search strategy: Present the full search strategies for all databases, registers and websites, including any filters and limits used
	Section 2.3 Search Strategy, page 4 and Supplementary Methods (four databases; date range 1 Jan 2020 - 31 Mar 2026; languages EN/ES/PT/IT/FR; first-pass retrieval counts, 1 Jan 2020 - 31 Dec 2025: PubMed/MEDLINE 196, Web of Science 84, Embase 55, Cochrane Library 15, subtotal 350; second pass, 1 Jan - 31 Mar 2026, same four databases and identical strategies: 13 records; total identified from databases 363). PRESS peer review of the search strings was NOT conducted (acknowledged in Section 4.7 and in the Supplementary Methods)

	
	8
	Selection process: Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process
	Section 2.4 Study Selection, page 4 (two reviewers, J.O. and A.G.H., screened titles, abstracts and full texts independently; discrepancies reconciled by consensus; duplicate records were identified and removed in Zotero; no screening-automation software was used). Cohen's kappa was NOT computed because per-reviewer decision logs were not preserved retrospectively; acknowledged in Section 4.7 and in the Supplementary Methods

	
	9
	Data collection process: Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process
	Section 2.5 Data Extraction, pages 4-5

	
	10a
	Data items: List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought, and if not, the methods used to decide which results to collect
	Section 2.5 Data Extraction (outcomes: germline variant-toxicity associations with OR/HR/RR and p-value)

	
	10b
	Data items: List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information
	Section 2.5 Data Extraction (study design, NSCLC sample size, disease stage, ancestry, treatment modality, toxicity grading system); Supplementary Table S1

	
	11
	Study risk of bias assessment: Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process
	Section 2.6 Quality Assessment, page 5 (Newcastle-Ottawa Scale; two reviewers, A.G.H. and J.O., assessing independently, discrepancies resolved by consensus)

	
	12
	Effect measures: Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results
	Sections 2.5 and 2.7 (odds ratios, hazard ratios and risk ratios with 95% CI, reported as published and not interconverted)

	
	13a
	Synthesis methods: Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis)
	Section 2.7 Data Synthesis and Statistical Reporting, page 5 (narrative synthesis grouped a priori by biological mechanism); Supplementary Table S1

	
	13b
	Synthesis methods: Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions
	Sections 2.5 and 2.8 (rs identifier verification via dbSNP; allele frequencies from gnomAD v4.1 and AFND v3.0; standard errors for the winner's-curse analysis derived from published confidence intervals)

	
	13c
	Synthesis methods: Describe any methods used to tabulate or visually display results of individual studies and syntheses
	Tables 1-3; Figures 1-3; Supplementary Figures S1-S4; Supplementary Tables S1-S3

	
	13d
	Synthesis methods: Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used
	Section 2.7 Data Synthesis and Statistical Reporting, page 5: narrative synthesis structured by biological mechanism. Meta-analytic pooling was pre-specified only where endpoints, populations and effect-measure scales were concordant; the observed heterogeneity did not satisfy these conditions, so no pooled estimates are reported and this deviation from the registered protocol is stated in Section 2.7. All p-values are nominal and no global multiplicity correction was applied. Limitation acknowledged in Section 4.7

	
	13e
	Synthesis methods: Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression)
	Sections 3.6 and 4.6 (Spearman rank correlation between absolute log effect size and log sample size, with a 10,000-resample bootstrap interval; descriptive examination of design, ancestry, treatment modality, grading system and endpoint definition); Supplementary Figures S3 and S4

	
	13f
	Synthesis methods: Describe any sensitivity analyses conducted to assess robustness of the synthesized results
	Section 2.7 and Supplementary Table S3 (two winner's-curse estimators reported as primary analysis and sensitivity analysis). No meta-analysis was performed, so no meta-analytic sensitivity analysis applies

	
	14
	Reporting bias assessment: Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases)
	Sections 2.7, 3.6 and 4.6 (formal funnel plot, Egger's test and trim-and-fill were NOT applied because no marker-outcome combination reached ten independent studies and effect measures were heterogeneous; small-study effects assessed by the effect-size versus sample-size relationship). Capture-recapture coverage assessment was NOT performed (acknowledged in Section 4.7 and in the Supplementary Methods)

	
	15
	Certainty assessment: Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome
	Section 2.7 (no formal outcome-level certainty assessment, e.g. GRADE, was applied, and the reason is stated) and Section 2.8 (benchmarking of the priority variants against the CPIC and PharmGKB evidence hierarchies)

	RESULTS
	16a
	Study selection: Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram
	Section 3.1 Study Selection; Figure 1 PRISMA 2020 flow diagram (363 records identified from the databases, 294 screened, 36 reports of 35 included studies)

	
	16b
	Study selection: Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded
	Section 3.1 Study Selection (exclusion reasons given by stage in Figure 1)

	
	17
	Study characteristics: Cite each included study and present its characteristics
	Section 3.2 Study Characteristics; Table 1 and Supplementary Table S1 (35 included studies reported in 36 reports; Li 2024 and Cheung 2025 describe the same 42-patient cohort and are counted as one study)

	
	18
	Risk of bias in studies: Present assessments of risk of bias for each included study
	Section 3.3 Quality Assessment; Supplementary Figure S2 and Supplementary Table S1 (NOS score per study)

	
	19
	Results of individual studies: For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots
	Table 1 (all 34 associations with effect estimates and p-values); Figure 2 (29 variant-cohort rows with 95% CI); Sections 3.4.1-3.4.5

	
	20a
	Results of syntheses: For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies
	Section 3.4 subsections (drug metabolism and transport, DNA repair and cell cycle, immune regulation, target pathway signaling, non-characterized loci); Table 1 (all 34 associations with effect estimates) and Supplementary Table S1 (per-study NOS score and independent-validation [IV] status). 5 of 35 studies (14.3%) met the four-criterion validation definition in Section 2.4.1

	
	20b
	Results of syntheses: Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect
	Not applicable as a meta-analysis (narrative synthesis, no pooled estimates). Per-study effect estimates are presented in Table 1 and Figure 2; the two quantitative analyses that were performed are reported in Section 3.6 and Supplementary Table S3

	
	20c
	Results of syntheses: Present results of all investigations of possible causes of heterogeneity among study results
	Section 3.6 Small-Study Effects and Effect-Size Inflation; Section 4.6; Supplementary Figures S3 and S4

	
	20d
	Results of syntheses: Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results
	Supplementary Table S3 (conditional maximum-likelihood and conditional median-unbiased corrections; conclusions unchanged across estimators)

	
	21
	Reporting biases: Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed
	Section 3.6 and Supplementary Figure S3 (effect size against sample size for the 27 associations reporting both a ratio estimate and an NSCLC-specific sample size; explicitly not a funnel plot). Formal reporting-bias testing was not applicable (Section 3.6)

	
	22
	Certainty of evidence: Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed
	Section 3.5 and Section 4.8.2 (benchmarking of the twelve priority variants against the CPIC and PharmGKB evidence hierarchies; Table 3). No outcome-level GRADE assessment was performed (rationale in Section 2.7)

	DISCUSSION
	23a
	Discussion: Provide a general interpretation of the results in the context of other evidence
	Sections 4.1-4.6 Discussion

	
	23b
	Discussion: Discuss any limitations of the evidence included in the review
	Section 4.7 Limitations (first two paragraphs)

	
	23c
	Discussion: Discuss any limitations of the review processes used
	Section 4.7 Limitations (third paragraph) and Supplementary Methods (six reporting-process limitations)

	
	23d
	Discussion: Discuss implications of the results for practice, policy, and future research
	Section 4.8 Clinical Translation Roadmap (Sections 4.8.1-4.8.4, including the four-phase plan)

	OTHER
	24a
	Registration and protocol: Provide registration information for the review, including the register name and registration number, or state that the review was not registered
	Section 2.1 Protocol and Registration, page 4: PROSPERO registration CRD420261364865

	
	24b
	Registration and protocol: Indicate where the review protocol can be accessed, or state that a protocol was not prepared
	Section 2.1: protocol accessible through the PROSPERO public registry

	
	24c
	Registration and protocol: Describe and explain any amendments to information provided at registration or in the protocol
	One amendment and one deviation. Amendment (Section 2.1 and Supplementary Methods S5): the registered search window ended on 31 Dec 2025 and was extended to 31 Mar 2026 on 20 April 2026, the day the searches were run and before screening began; the amendment was filed in PROSPERO CRD420261364865 and the additional 2026 records were retrieved with identical strategies in the same four databases. Deviation (Section 2.7): the conditionally pre-specified meta-analysis was not performed because the observed heterogeneity did not satisfy the pre-specified conditions. No other element of the registered protocol was changed

	
	25
	Support: Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review
	Declarations - Funding

	
	26
	Competing interests: Declare any competing interests of review authors
	Declarations - Competing interests

	
	27
	Availability of data, code and other materials: Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review
	Declarations - Availability of data and materials (extracted data in Table 1, Table 2 and Supplementary Tables S1-S3; PROSPERO protocol publicly available)
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