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i OVERALL AIM: To elucidate the molecular intersection of longevity
and disease for healthy aging strategies.
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REVIEW PROCESS & QUERY

» Study Type: Structured Narrative Review

» Search Terms: "metabolic health,"
g "longevity," "shared genetic determinants,”
"DNA repair fidelity," "FOX0," "mTOR,"

"metabolic flexibility pathway," “insulin
sensitivity."

* Inclusion Criteria: Original studies,

/ systematic reviews, meta-analyses,

\ 2021-2026 publications.

* Exclusion Criteria: Irrelevant topics,
duplicates, non-peer-reviewed articles.
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GENETIC DETERMINANTS OF LONGEVITY

MATERIALS & METHODS: STRUCTURED NARRATIVE REVIEW
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Partial overlap between genetic
determinants of exceptional
longevity and reduced
susceptibility to age-related
diseases.

Overlapping
Determinants
—p

" MULTIVARIATE GWAS & |
SHARED COMPONENT

» Multivariate GWAS identified a
shared genetic component.

* Termed mvARD
(metabolic/vascular
aging-related disease).

* Includes 263 independent
variants across 180 loci.
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PRS & SPECIFIC
MECHANISMS
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» Meta-PRS (Polygenic Risk Score)
achieved an AUC of 0.64 (p =
6.45 x 10™13) for major age-
related diseases.

» Specific pathways enriched:
Extracellular matrix remodeling
and insulin signaling.

» Key genes identified: KEAPT,
SIRT1, a-Klotho, GFM1, and
RICTOR.
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SHARED GENETIC
ARCHITECTURE
LINKS EXCEPTIONAL
LONGEVITY TO REDUCED
AGE-RELATED
DISEASE RISK.
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2. KEY
MECHANISMS
IDENTIFIED

PATHWAYS LINKING
GENETICS TO
LONGEVITY &

DISEASE.
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Regulates stress
response, apoptosis,
 metabolism.
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Modulates cell growth,
autophagy, metabolisrrl

INSULIN/IGF-1
REGULATION &
OXIDATIVE STRESS
RESPONSE PATHWAYS
ARE ALSO RELEVANT.
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3. CLINICAL
TRANSLATION
GOALS

FUTURE RESEARCH
DIRECTIONS FOR
HEALTHY AGING

STRATEGIES.

* Develop validated
polygenic risk scores
(PRS) with higher AUC.

» Validate models
in multi-ancestry
cohorts.

» Translate findings
for ‘Compression
of Morbidity’ and
targeted interventions.
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