SUPPLEMENTARY FIGURES

Cohort study - UK Biobank

Mendelian randomization study

Exposure: Baseline plasma levels of phenylalanine and tyrosine
Measured: High-throughput NMR-based metabolic
biomarker profiling platform
Outcome: All-cause mortality
Death identification: Death records
Censoring date: 19 Dec 2022

GWAS for phenylalanine and tyrosine
UK Biobank, European ancestry (n = 420,531)
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Included in the analysis: Participants with death records,
measurement of phenylalanine and tyrosine,
and information on confounders.
Overall (n = 272,475)
Sex-specific: Men (n = 125,359), Women (n = 147,116)

Genetic instruments for phenylalanine and tyrosine
SNPs that are genome-wide significant (P <5 x10%)
and independent (> < 0.001).

All have F-statistic > 10.
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Identified deaths
Overall (n = 23,964)
Sex-specific: Men (n = 14,230), Women (n = 9,734)

QOutcome: Lifespan
Overall
UK Biobank, European ancestry (n = 389,166)

Sex-specific
UK Biobank, European ancestry
Father’s attained age (n = 415,311)
Mother’s attained age (n =412,937)
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Cox regression
Confounder adjustment: age, sex, Townsend index, smoking status,
alcohol consumption, physical activity, self-reported ethnicity,
education and body mass index.

Y

Mendelian randomization
+ Inverse variance weighting
* Weighted median, weighted mode, MR-Egger, MR-PRESSO
* Multivariable MR

Supplementary Figure 1. Flow chart of study design.
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Supplementary Figure 2. Association of phenylalanine with all-cause mortality using restricted cubic splines.
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Supplementary Figure 3. Association of tyrosine with all-cause mortality using restricted cubic splines.
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Supplementary Figure 4. Q-Q plot on the genome-wide association study of phenylalanine and tyrosine in overall people,
men and women. (A) Q-Q plot for phenylalanine in overall people; (B) Q-Q plot for phenylalanine in men; (C) Q-Q plot for phenylalanine
in women; (D) Q-Q plot for tyrosine in overall people; (E) Q-Q plot for tyrosine in men; (F) Q-Q plot for tyrosine in women.
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Supplementary Figure 5. Scatter plots on the associations of each SNP with amino acids and with lifespan in overall

people, men and women. (A) Scatter plot for phenylalanine in overall people; (B) Scatter plot for phenylalanine in men; (C) Scatter plot
for phenylalanine in women; (D) Scatter plot for tyrosine in overall people; (E) Scatter plot for tyrosine in men; (F) Scatter plot for tyrosine
in women.
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Supplementary Figure 6. Leave-one-out analysis on the associations of phenylalanine and tyrosine with lifespan. (A) Leave-
one-out analysis for phenylalanine in overall people; (B) leave-one-out analysis for phenylalanine in men; (C) leave-one-out analysis for
phenylalanine in women; (D) leave-one-out analysis for tyrosine in overall people; (E) leave-one-out analysis for tyrosine in men; (F) leave-

one-out analysis for tyrosine in women.
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