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Does each tissue age independently? 
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Evolutionary changes in molecular error regulation across tissues can explain rapid evolutionary 

changes in longevity. This implies that aging across tissues is synchronized through intracellular 

error regulation
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Human and Chimp 

genomes are 96% identical

~ 10 times more variants 

than between two humans

Evolutionary change is mostly 

based on variation in gene 

regulatory regions (about 10% 

of the genome)

Rapid life span changes can involve many, many traits



The force of natural selection declines with age

Flatt and Partridge, BMC Biology 2018



Evolution can rapidly alter life span through mutations 

at many traits

Annual Review of Physiology, 1961

Aging is a generalized phenomenon and reflects a diversity of physiological 

and anatomical changes across tissues as dictated by many late acting 

deleterious genes

(Williams, 1957)



Aging rate varies at multiple levels

Rando and Wyss-Coray, Nature Aging 2021



Co-regulation of age-related gene expression in different human tissues

Yang J et al., Scientific Reports 2014



Conclusions

◼ Tissues provide function in an integrated, 

manner optimized for early life

◼ Late-life diversity in aging rate among tissues 

arises through stochastic effects of genetic, 

epigenetic and environmental factors

◼ Inter-tissue diversity does not preclude 

accurate estimates of chronological age, 

possibly by measuring error regulation 


