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Extended Data Fig. 6 | See next page for caption.
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Extended Data Fig. 6 | Somatic mutations in human tissues. a) Bar chart of the 
number of mice of each strain (n = 50 strains, n = 882 mice). b) Kaplan–Meier 
survival curve for each strain in (a). c) Scatter-plot comparing the maximum 
lifespan of each strain on the chow diet (CD, x axis) to the high-fat diet (HFD, 
y-axis, n = 29 strains profiled for lifespan and RNA-seq on both diets). d) Kaplan–
Meier survival curve for mice of all strains on the CD (n = 498 mice) compared to 
the HFD (n = 522 mice). The dark line and shaded area indicate the proportion 
of mice surviving to a particular age and the 95% confidence interval of this 
survival estimate, respectively. Dashed lines indicate the median survival of each 
group. e) Box plots of the distribution of DREAM complex activity in mice of each 

strain fed the HFD (n = 120 mice profiled for liver gene expression). f) Similar 
to (e) but for mice fed the CD (n = 150 mice profiled for liver gene expression). 
g) Correlation of the standardized values of each covariate with principal 
component 1 (that is, “PC1 loading”, n = 270 mice, Methods). h) Kaplan–Meier 
survival curve of CD fed mice belonging to strains with the highest vs lowest 
20% of DREAM complex activities (purple vs. pink, n = 132 mice, n = 15 strains). 
The dark line and shaded area indicates the proportion of mice surviving to 
a particular age and the 95% confidence interval of this survival estimate, 
respectively. Dashed lines indicate the median survival of each group. P value 
calculated from a two-sided log-rank test.
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Extended Data Fig. 7 | See next page for caption.
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Extended Data Fig. 7 | Duplex sequencing. a) Barplot indicating the mean and 
95% confidence interval of the number of somatic mutations identified in each 
cell per year (normalized to haploid genome size, Methods) grouped by cell type 
(n = 803,122 cells, n = 90 individuals). b-f) Line plots comparing the number of 
somatic mutations per year identified by “this study” compared with previous 
estimates using DNA sequencing. Dark points indicate the mean mutation rate 
for a single cell type in a particular study, while the colored points indicate the 
mean and 95% confidence interval of these mutation rates. The x axis lists the 
study from which the respective data came. g) Heatmap depicting the pairwise 
Spearman correlations of DREAM complex activity in different brain regions of 
the same individual (n = 1,101 individuals, 2,776 samples, mean 2.4 ± std 1.0 brain 
regions per individual). All pairwise correlations are significant (p < 0.0004). 

h) Histogram showing the distribution of hazard ratios from Cox proportional 
hazards models predicting age at AD diagnosis (using the same covariates as 
Fig. 6g, n  = 1,101 individuals, Methods) using the ssGSEA enrichment of 500 
randomly chosen sets of genes. HR of DREAM-regulated gene expression is 
shown for reference (red, dashed, vertical line). P value shown for two-sided one 
sample t-test. i) Similar to (h), but selecting gene sets randomly from all cell-cycle 
genes annotated by KEGG101 or Gene Ontology102 (n = 1,801 cell cycle genes). 
j) Violin plots showing the distribution of DREAM-associated activity values 
in individual samples (n = 1,101 individuals), Z-score normalized within each 
brain tissue, stratified by the duration each individual had AD before death. No 
pairwise comparisons between AD duration groups (violin plots) were significant 
(p < 0.05) based on two-sided Mann–Whitney U tests.
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Extended Data Fig. 8 | The association of DREAM-related pathways with 
lifespan and somatic mutation burden. a-c) Associations between covariates 
and single-base substitution (SBS) mutations per cell from negative binomial 
regression (Methods). Points and whiskers show incidence rate ratios (IRR) 
with 95% CIs. Model 1 (e) includes DREAM K.O. status, read families (per million) 
and coverage (per 10 Mb). Model 2 (f) adds age (months). Model 3 (g) further 
includes a read families × coverage interaction. P values are from two-sided 
Wald tests. Less-negative log-likelihood indicates better fit. d-f) Similar to (a-c), 

but for insertion/deletion (ID) mutations. g–i) Per-mouse mutation burden and 
outlier diagnostics by mutation type. Each point is one mouse; colors denote 
mutation class, with outlier sample S225 labeled. (g) Total mutations per mouse 
(log10 scale). (h) Z-scores used to assess outlier status – the dashed line marks the 
Z-score threshold of 3. (i) Cook’s distance from the regression model (log10 scale) 
– the dashed line marks the Cook’s distance threshold of 1. Samples above the 
thresholds on all mutation classes are considered outliers.
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