
Announcements 

• Course evalua0on and survey 
• Town hall mee0ng Aug 18, when 
where? 

• Class picture a=er lecture 
• Prize(s) for highest aging signature 







Some notable elders 
•  Sophocles ‐ Playwrite (wrote Electra at the age of 82)  

495 BC.  lived to be +/‐ 90 

•  Hippocrates ‐ Physician ("Father" of Modern Medicine)    
460 BC.      lived to be 90 or 100 

Maximal human lifespan is about 
100 years 



Top 10 Leading Causes of Death [*] 
           Numbers of Deaths  

1.  Heart Disease      652,091 
2.  Cancer      559,312 
3.  Stroke (Cerebrovascular Events)   143,579 
4.  Chronic Respiratory Diseases (COPD)  130,933 
5.  Accidents (unintentional injuries)   117,809 
6.  Diabetes        75,119 
7.  Alzheimer's Disease       71,599 
8.  Pneumonia (Flu)       63,001 
9.  Nephritis, Nephrotic Syndrome, and Nephrosis   43,901 
10. Septicemia        34,136 
Ref.: CDC; National Center for Health Statistics (NCHS); 2005 
* Does not distinguish intrinsic vs. extrinsic causes of death, which blurs 
the distinction between Longevity-Determination Genes and Entropy. 



World’s Oldest Human 

Jeanne Calment  
of Arles, France 

1855-1977 
122 yrs 



Reichert Family!

From Gross L., 2006 



Supercentenarian Genome 
Project 

Stuart Kim (Stanford); Stephen Coles (SRF); Lee Hood (ISB) 
David Galas (ISB) 

April 25, 2010 
Supercentenarians 



Soledad Mexia,  50th oldest person in the world 
born Aug. 13, 1899, 110 yo 



April  25, 2010 
Supercentenarians 

Numbers Surviving by Age  
 AGE   NUMBER Graphs by Greg Fahy, Ph.D 
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Numbers of Supercentenarians 

April 25, 2010 
Supercentenarians 



Survival (Logis0c Func0on) 

April 25, 2010 
Supercentenarians 



Aging: beyond the force of natural 
selection 

Beyond force of natural selection Natural selection 

Modern society 

Pre-history 

Age 



Aging is beyond the force of natural 
selec0on 

Cell Cycle 

Cell Signaling 

Evolved Processes 



Insulin-like signaling pathway and aging 



daf‐2 (IL receptor) mutants live longer 



FOXOA3   
Willcox et al., PNAS, 2008 

•  Start with healthy male Japanese in 1991 
•  402 died before age 81 = average life Japanese 
•  213 lived to 2007 = old Japanese 
•  Look at genotype of FOXO3A to see if there is 
a difference 
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FOXO3A odds ra0o 

•  For long‐lived, GG/TT is 26/81 = .32 
•  For average‐lived, GG/TT is 26/223 = .11 
•  Odds ra0o is .32/.11 = 2.75 



FOXO3A odds ra0o 

•  For long‐lived, GT/TT is 106/81 = 1.30 
•  For average‐lived, GT/TT is 153/223 = .686 
•  Odds ra0o is 1.30/.686 = 1.89 
•  Stuart is GT (yay) 



IGF1R  
Suh et al., PNAS, 2008 

Cent.  Non‐Cent. 

rs34516635  244G>A  2 het./384  0 het/312 

1355G>A  7 het./384  1 het/312 



APOC3 

•  APOC3 is a major component of very low 
density lipoproteins and chylomicron 
remnants; it is also a minor component of HDL 

•  At rs2542052, the C allele is associated with 
lower expression compared to the T allele 



(Stuart is AC)  



APOC3(CC) associates with befer 
insulin sensi0vity and lower 

hypertension 

(Stuart is AC)  









•  801 centenarians in group 1, 254 in group 2 
•  926 controls 
•  295,000 SNPs 
•  Found 33 SNPs associated with longevity 





33 SNPs associated with extreme 
longevity 

Stuart = AA 



Aging signature 

•  254 centenarians, 926 control 
•  Calculate aging signature 
•  77% of centenarians have good aging 
signature 

•  23% of controls have good aging signature 



Aging signature 



Stuart’s Aging Signature 


