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Environment Genetic



C-C association Trend Buffering Phenotyp
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Publication

CETP X X X X JAMA 2003

APOC3 X X X PLoS B. 2006

Adiponectin X X X J. Geron. 2008

TSH X X JCEM 2009

MTP X(-) X(-) X(-) X(-) J. Geron. 2012

d3GHR X X X Science Adv. 2017

Candidate gene approach: Proven longevity 

associated genes
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Case Control analysis Trend analysis
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Buffering analysis



Gene polymorphism Delay age associated disease

CETP CVD and cerebrovascular events, Hypertension, 

Cognition and Alzheimer Disease

APOC3 CVD, Pre-diabetes and Hypertension

Adiponectin Not determined

TSH Not determined

MTP (-) Triglyceride, VLDL and Chylomicron

d3GHR Diabetes, Cancer

Longevity associated genes effect



Sebastiani et al. J Gerontol A Biol Sci Med Sci. 2017;72(11):1453-1464

Manhattan plot displaying the meta-analysis of 

four extreme longevity cohort GWAS

SNP positions by chromosomes 
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Comparison of median values of ClinVar SNPs 

between offspring, control and centenarians

Gutman et al. J. of Agingcell in review 2019
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Comparison of median values of disease associated

SNPs between offspring, control and centenarians
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Monthly health care expenditures within

1 year of death



Centenarian and their Offspring are healthier





Rajpathak SN. et al. J Am Geriatr Soc. 2011

Exceptional Longevity and life style 

43.8  vs. 41.2   

p=NS



Rajpathak SN. et al. J Am Geriatr Soc. 2011 . 

Exceptional Longevity and life style, con. 

• Smoke and drink the same as 70 years younger control

• Doesn't exercise

• No special diet

• Almost half, are either obese or overweight





Cognitive function and longevity

Aging & Mental Health, 2015

• Personality as well as self-rated health

may play important roles in cognitive

function in advanced age.

• Centenarians in both self- and

informant-report groups tended to be

optimistic, easygoing, and outgoing

and to consider laughter as an

important part of their life

• Positive attitudes/affect and favorable

personality in conjunction with self-

rated health may play an important

role in mental health outcomes in

advanced age.



ControlCentenarian

++Disease Prevalence

++Life Style

++Physical Activity

+Spiritually

++Cognition

++Appearance

Longevity Summary

Centenarians are resilience to environmental effects 



Environment Genetic

20-30% of phenotypic 

variance.

? 70-80%

Environment X Genetic = Epigenetic

Environment vs. Genetics



DNA

DNA-Environment interaction



Hannum G et al. Molecular Cell, 2013.

Methylation with age



y = 0.2208x + 13.879
r=0.36, p<0.005
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Methylation with age con.



Epigenetic may play a crucial role in the way

we all aged especially in healthy cognitive

long life demonstrated by centenarian.

Conclusion:



Few suggestions

Eat healthy: fish, vegetable
Drink red wine

Use olive oilEat pasta

Eat Yogurt
Exercise

Be happy

Cigar

Green tea and jinsengStress
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