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Diversity Outbred and Collaborative Cross

Balanced population structure
400+ recombinations per animal
High heterozygosity
Each animal is unique

5 common lab + 3 wild-derived strains
45 million+ SNVs, 2 million+ indels

Reproducible genomes
High genetic diversity
Fewer recombinations per line



Aging Studies with 
 Outbred Mice



Lifespan

Healthspan

• Metabolism
• Immunology
• Frailty

Individual 
variation • Genetics

Clocks
• Lifespan 

predictionPlasma & 
Tissues

• Biomarkers
• Mechanism

AL
1D 
IF

2D 
IF

20
% 

CR

40
%

CR

960 DO mice

Dietary 
Intervention
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Traits that 
predict lifespan RDW – red cell distribution width
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Lifespan QTL on Chr 18 

Variance Explained
Diet                           6.6%
BW_6                       1.0%
Chr 18                      4.5%
Genetics (adj)     15.7%

Genetic Mapping of Lifespan



Lifespan QTL on Chr 18 

Genetic Mapping of Lifespan

Variance Explained
Diet                          6.6%
BW_6                       1.0%
Chr 18                      4.5%
Genetics (adj)       15.7%

Lifespan QTL

RDW QTL



Lifespan QTL on Chr 18 
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 Inbred Mice



Liao et al, 2010

Rikke et al, 2010

Power and Reproducibility in GxE Lifespan Studies



Effect of Strain, Sex and Diet on lifespan of CC strains 



10 Month Fat 22 Month Fat Delta Fat

CC Lifespan by Adiposity



Aging Studies with 
 Hybrid Mice
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Is Aging Programmed in our Genes?
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