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People are living longer

Remaining Years of Life Expectancy at Age 62, 1960-2040 Age Distribution of the Population, 1980-2040
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A need to promote healthy aging

“the process of developing and maintaining the functional ability that enables
wellbeing in older age.”

This includes a person’s ability to:

— meet their basic needs;

— learn, grow and make decisions;

— be mobile;

— build and maintain relationships; and
— contribute to society.

https://www.who.int/news-room/questions-and-answers/item/healthy-ageing-and-functional-ability
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Operationalize IC in midlife cohort

and export to DNAm tool

.G)‘ Model IC phenotype in midlife
§ Develop DNAm algorithm to estimate
IC

Validate DNAm-IC algorithm in external

cohorts
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The Dunedin Study

. N=1,037
. Bornin1972-73 in Dunedin, NZ

. Followed from birth-present (age 52)
. >90% retention




Data collection timepoints

1972 2024
Birth 3 5 7 9 11 13 15 18 21 26 32 38 45 52
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For each participant:

* Derive Latent Variable score for each of 6 IC domains
e Standardize all Latent Variable scores

oot Tl 8| Pog s e 5% on * Sum standardized LV scores to create IC composite

.G)‘ Model IC phenotype in midlife
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§ Develop DNAm algorithm to estimate IC

:
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Comparison of IC Phenotype and DunedinIC
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e n=1,309 with
DNAmM

e Age: 26-86
(M=54.0)

|e Age: 45
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'DunedinlIC is associated with functional outcomes in MIDUS
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Higher DunedinlC predicts reduced risk of mortality
HR 0.57 [0.45-0.73], on 98 deaths, mean follow-up time 11.59 years
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Why do we need ANOTHER epigenetic algorithm?



Correlations between biological age clocks and Intrinsic
Capacity are moderate, and patterns of associations with IC
domains and/or functional capacity are inconsistent

IC
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e.g. Valenzuela et al. (2025) GeroScience;48(1):973—-984;
LaCroix et al. (2026) medRxiv 2026.03.11.26348107;
Sdnchez-Sdnchez et al. (2025) Journal of Cachexia, Sarcopenia and Muscle 16, no. 4 (2025): e70046 17

———————

DunedinIC DunedinPACE

GrimAge

Association between biological age acceleration according to different aging clocks and intrinsic capacity

N Model 1 Model 2
B (95% CI) p-value f(95% CI) p-value
Chronological age 189 - 0.323 (- 0.560 to - 0.086) 0.008 - 0.280 (- 0.514 to - 0.046) 0.020
Horvath 69 0.124 (- 0.075t0 0.323) 0218 0.131(-0.071t0 0.332) 0.201
Horvath 2 69 0.296 (- 0.078 to0 0.671) 0.119  0.317 (- 0.053 to 0.687) 0.092
Hannum 69 0.147 (- 0.227 t0 0.520) 0436 0.168 (- 0.218 to 0.555) 0.387
Hannum 2 69 0.179 (- 0.396 t0 0.754) 0536  0.220 (- 0.351t0 0.791) 0.444
PhenoAge 69 -0.021 (- 0.285t0 0.242) 0.873 -0.039 (- 0.3091t0 0.231) 0.773
PhenoAge 2 69 0.006 (- 0.316t0 0.329) 0.968 -0.014 (- 0.336t00.309) 0.933
GrimAge 69 -0.059 (- 0.608 to 0.490) 0.831 -0.056 (- 0.612t00.499) 0.840

Valenzuela et al. (2025)



DunedinIlC complements, but does not replace, DunedinPACE
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DunedinlC complements, but does not replace, DunedinPACE

Measure ¢ DunediniC ¢ DunedinPACE
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This is not the first
DNAmM measure of
Intrinsic Capacity

nature aging
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% Check for updates Age-related decline in intrinsic capacity (IC), defined as the sum of an

individuals physical and mental capacities, is a cornerstone for promoting
healthy aging by prioritizing maintenance of function over disease
treatment. However, assessing IC is resource-intensive, and the molecular
and cellular bases of its decline are poorly understood. Here we used the
INSPIRE-T cohort (1,014 individuals aged 20-102 years) to construct the

IC clock, a DNA methylation-based predictor of IC, trained on the clinical
evaluation of cognition, locomotion, psychological well-being, sensory
abilities and vitality. In the Framingham Heart Study, DNA methylation IC
outperforms first-generation and second-generation epigenetic clocks in
predicting all-cause mortality, and it is strongly associated with changes in
molecular and cellularimmune and inflammatory biomarkers, functional
and clinical endpoints, health risk factors and lifestyle choices. These
findings establish the IC clock as a validated tool bridging molecular
readouts of aging and clinical assessments of IC.
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DunedinIC correlates more strongly with function-related
measures than DNAmIC

DunedinIC DunedinPACE Measure ¢ DunediniC ¢ DNAmIC
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DunedinIC correlates more strongly with function-related

measures than DNAmMIC MIDUS
i DNAmIC
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Conclusions

— New tool to assess Intrinsic Capacity, DunedinIC

— Captures variation in IC-related outcomes independent of established
biological and pace of aging clocks

— Complements existing tools

Future directions
— Continue validation of DNAmM-IC tool in datasets with DNAmM data

— Mortality
— Frailty
— Health & well-being indicators



. Thank you!

Contact:
karen.sugden@duke.edu
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