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Extended data Figure 1 | Workflow of genotyping, quality control, and analysis pipeline.
Overview of the study design and analytical workflow. Peripheral blood samples from participants were genotyped using the Taiwan Precision Medicine Initiative (TPMI) SNP array comprising 684,406 markers. Standardized quality control procedures were applied at both the sample and variant levels, including the exclusion of variants with call rate <95% or Hardy–Weinberg equilibrium P < 1 × 10⁻⁶, and samples with missing genotype rate >5%. High-quality genotypes were then phased and imputed to increase variant density and genome-wide coverage. Subsequent analyses included genome-wide association studies (GWAS) for longevity across three case groups (≥85, ≥90, and ≥95 years), cross-trait correlation analyses, and construction of polygenic risk score (PRS) models, which were externally validated in an independent longevity cohort.

Extended Data Figure 2 | Mirror Manhattan plots of discovery and validation genome-wide association studies (GWAS) across longevity groups.
Mirror Manhattan plots displaying GWAS results for the three longevity case groups (≥85, ≥90, and ≥95 years) compared with middle-aged controls. The upper panel represents the discovery GWAS, and the lower panel shows results from the validation GWAS. Each point denotes a single nucleotide polymorphism (SNP) plotted by chromosomal position (x-axis) and –log₁₀(P) value (y-axis). Expanded Manhattan plots for each longevity group (≥85, ≥90, and ≥95 years) illustrates distinct and age-dependent association patterns. Fewer overlapping loci across thresholds suggest dynamic genetic influences that shift with advancing age. The ≥95 group displayed enrichment for rare, large-effect variants, potentially reflecting resilience mechanisms unique to exceptional longevity.

