UGSF

University of California
San Francisco

Dept. of Psychiatry & Behavioral Sciences, UCSF | “Northern California Institute for Research and Education | *Dept. of Biostatistics, Data Science &

Epigenetic Clock Trajectories and Brain Health in Midlife

Ana I. Boeriu', Shea J. Andrews’, Tina Hoang?, Sejong Bae?, Kristine Yaffe'-*

CARDIA

Epidemiology, Augusta University | *Dept. of Neurology & Dept. of Epidemiology, UCSF

RESULTS

BACKGROUND

* Not all individuals age at the same rate. DunedinPACE, a
DNA-methylation clock, measures the pace of biological
aging — linked to cognitive decline and Alzheimer's disease
(AD) risk

THE GAP

* Single-timepoint clock measures conflate sustained
acceleration with transient variation.

* Most cohorts focus on older adults, missing the midlife
window when interventions may still alter trajectories.

AIM & HYPOTHESIS
Do 15-year DunedinPACE trajectories in midlife predict

cognition and plasma AD biomarkers 15-20 years later?
faster aging will be associated with worse outcomes.

METHODS

e Cohort— 2,833 CARDIA adults (mean age 40; 59% female,
44% Black) with 23 DunedinPACE measures (baseline to 15
years later).

e Aging trajectories — Linear mixed-effects model (random
Intercept + slope) 2 individual rate of DunedinPACE change.

e Grouped as mean + 1SD Fast, Slow, Typical.

e Outcomes — 5 cognitive domains (assessed 15 -20 years
later); plasma AD biomarkers NfL, p-tau217, AB42/40
(measured 20 years later).

e Models — Linear regression vs. Typical Agers, adjusted for
age, sex, race, education, physical activity, APOE*e4 (+
eGFR for biomarkers).

SAMPLE CHARACTERISTICS

Slow Agers Typical Agers Fast Agers

N=2,833 (n =404) (n=2,033) (n =406) p
Age, y 40.8 +3.4 40.3 + 3.6 39.8+3.8 0.004
1,169
F | 4 (75.29 ’ 185 (45.69 <0.001
emale 304 (75.2%) (57.8%) 85 (45.6%) 0.00
Black 118 (29.2%) 888 (43.9%) 240(59.1%) <0.001
Education, y 15.7 £ 2.5 15.0+ 2.5 14.6 £ 2.5 <0.001

Continuous: mean + SD; categorical: n (%). p from one-way ANOVA (continuous) and
Pearson x? (categorical).

* Random-slope distributions classified
participants into slow, typical, and fast
aging trajectory groups

* Three trajectory groups remained
distinct across 15 years of midlife.
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* Faster epigenetic aging was associated with worse cognition and lower AB42/40 levels;
slower aging was associated with cognitive resilience.

Cognition Biomarkers
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Direction of harm differs by marker

INTERPRETATION & CONCLUSION

e Amyloid (AB42/40) may be the earliest detectable marker of differential biological aging in
midlife, preceding tau and neurodegeneration.

e Faster epigenetic aging tracks worse brain health well before the typical age of cognitive
Impairment.
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