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Supplementary Figure 1. Manhattan plot of methylation—age interaction P-values derived from Cox proportional hazards
model adjusted for age, smoking status, sex, clinical stage, and study cohort in lung adenocarcinoma (LUAD) patients in the

discovery phase. Red line represents Bonferroni adjusted P<0.05.Blue dot represents one CpG probe identified in this study, with
Bonferroni adjusted P<0.05in the discovery phase, P<0.05in the validation phase, and consistent effect direction across both phases.

Leave-one-out cohort N HR . .n(95% CI) P Value

Harvard —.— 728 0.981(0.974-0.987) 1.27x10°®

Norway — . 691 0.981(0.975-0.988) 3.51x10®

Spain L 641 0.984(0.976-0.992) 1.62x10™*

Sweden — 744 0.983(0.977-0.989) 5.30x10°®

TCGA —— 492 0.982(0.976-0.989) 1.11x107
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Supplementary Figure 2. Association results of lung adenocarcinoma (LUAD)-specific cg14326354 propy—age interaction using
leave-one-out method for validation. Size ofeachboxrepresents the sample size of each cohort. Hazardratio (HR) of cg14326354 pgop

5% perdecrement of methylation level and P-value ofinteraction term derived fromthe Cox proportional hazards model adjusted for age,
smoking status, sex, clinical stage, and study cohortin LUAD patients when leaving one cohort out.
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N HR (95% Cl) P Value

interaction

Cohort

Harvard 96 0.979(0.964-0.995) 7.92x107%

Norway 133 0.987(0.968-1.006) 1.72x10™

Spain 183 0.985(0.973-0.997) 1.75%107%2

e
=
—
Sweden 80  0.983(0.959-1.008) 1.77x10<"
TCGA —B— 332 0.981(0.966-0.997) 2.02x10-
—_— =
~—

Fixed effect model 824 0.983(0.976-0.990) 3.95x10°

Random effect model 824  0.983(0.976-0.990) 3.95x10*
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Supplementary Figure 3. Meta-analysis of interaction between DNA methylation of cg14326354,;0py and age for lung
adenocarcinoma (LUAD) patients from five cohorts. Fixed effect and random effect models were both applied, and effect
heterogeneity among five cohorts was tested. Size of each box represents the sample size of each cohort, and diamond re presents the overall
effect ofcg14326354pz0py in five cohorts. Hazard ratio (HR) of cg14326354 popy 5% per decrement of methylation level and P-value of
interactionterm derived fromthe Cox proportional hazards model adjusted for age, smoking status, sex, clinical stage, and study cohortin
LUAD patients in each of the five cohorts.

€g14326354,,,,, per 5% decrement

Age subgroup N HR(95% CI) P Value

Age<55 —&— 112 1.26(1.06-1.50) 8.80x10*
55<Age<60 —&—— 106 1.23(1.02-1.47) 2.64x10%
60=Age<65 —a— 143 0.95(0.79-1.13) 5.58x10™
65<Age<70 —— 140 0.86(0.75-0.99) 3.64x10*
70<Age<75 —— 158 0.89(0.78-1.02) 9.25x10*
75<Age<80 —— 101 0.75(0.60-0.93) 9.83x107%
Age=80 : - : | 64  0.66(0.51-0.87) 2.72x10%

0.50 0.71 1.0 1.41

Supplementary Figure 4. Association results of the cg14326354pp0py effect on lung adenocarcinoma (LUAD) survival in
different age subgroups. Size ofeach boxrepresents the sample size of each cohort. Hazard ratio (HR) of cg14326354pz0p4 5% per
decrement of methylation |evel and P-value derived from the Cox proportional hazards model adjusted for age,smokingstatus, sex, clinical
stage, and study cohortin LUAD patients in each age subgroup.
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Supplementary Figure 5. Results of correlation analysis between tumor mutational burden (TMB) and PRODH methylation
as well as expression. Correlation coeffident (r)and P-value were derived from Pearson correlation analysis. TMB as well as gene
expression were log2-transformed before correlation analysisdue toviolation of normal distribution assumption before data transformation.
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Supplementary Figure 6. Quality control procedures for epigenome-wide DNA methylation data.
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After normalization
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Supplementary Figure 7. Boxplot of gene expression distribution across all samples after normalization. Gene expression values
were log,-transformed.
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