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Centenarians are a model of successful aging
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Biological Mechanism of Healthy Longevity
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Phenotypic approach:

Centenarians vs. General Population Control

Cross-sectional analysis Retrospective analysis

Prevalence of Abdominal Obesity Maximum BMI and Prevalence of Overweight/Obesity
During the Lifetime in Females

8.9 33.7 BMI (kg/m?) Centenarians NHANES |

(n=249) (n=7,924)

Maximum, 25.0+3.5 24.9+5.4 0.90
mean *=SD
<25.0 56.2 58.8 0.33
>25.0 43.8 41.2 0.71
= Centenarians
= <100 years
Fu S et al. Cellular and Molecular Immunology 2020 Rajpathak SN et al. J Am Geriatr Soc 2011
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Genetic Approach to Exceptional Longevity

—d— Aging or “killing” genotypes
—g— LOongevity genotypes

Genes not associated with lifespan
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Genetic Approach to Exceptional Longevity:

IGF/Insulin Signaling Pathway

Genetic Centenarians Controls
variation (n=384) (n=312) )
induced
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Suh Y et al. PNAS 2008 0.05
Aging hallmarks Gene sets O Burden test A SKAT nll:“FDR
_ " DNA repair - Fay Q
Genomicinstabilly |y oniial genome maint 4 &
- Telomere capping o AO
Telomers aftiion Reguiation of aciiy 4 A ©
Histona mathylation 4 o A
Epigenstic alterations DNA methylafion or demathylation - le] & 5 5 . B
Chromatin remodsling - A o Functional and recessive beg Ry Ariants
Autophagy - o A (raw P=159 x 107 5.57 xgf ° FDR = 0.0M0.012)
Loss of protecstasis Proteasome on
Chaperone-ma diated protein folding - oh
Insulin signaling < Q
- . AMPK signaling 4 o
Dereguiated nuirent sensing mTORsignaling 4 A "
Sirtuin 4 oA
" . y Mitophagy ¥l
Mitochondril dystunction Raactive oxygen species pathway - fu's]
Gallular senescenca Cellular senescence fa) o
j Stem cell populstion maintenance 1 A 4]
Stem call axhaustion Wit 4 @
Altored intercellular communication Inflammatory respanse od
0 1 2 3
—logyg(P)

- -
e ..
°
O 1]
Non-carrier Carrier

:
Lin JR et al. Nat Aging 2021; in press




Phenotypic approach:

Centenarians’ Offspring vs. General Pop Control
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Centenarians and their offspring have lower

prevalence of age-related diseases
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Plasma proteomic profile of age in

Offspring (OPEL) vs. Control (OPUS
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Plasma proteomic profile of age in

Offspring (OPEL) vs. Control (OPUS)

Module-trait relationships
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Conclusions

- Centenarians are a model of delayed biological aging

- At end of life, centenarians’ biochemical phenotype may
not always reflect longevity, but be a marker of aging

» Centenarians’ offspring should be used for identifying
healthy aging and resilience biomarkers

- Centenarians and their offspring are valuable for
identifying genetic determinants of delayed aging
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