
Emerge III 
 

Sequence!   
 

Why? 



Rare Variation Taking Center Stage 
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Minor Allele Frequency 

Most genetic variation in  
the population is rare 
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Log Minor Allele Frequency 

 Most GWAS Chips 

Most genetic variation in  
the population is rare 

Emerge III 



Most deleterious variation is rare and 
young in the population 

Fu et al Nature 2013 



Deleterious variants are individually rare 
collectively common 

 7 to 12% of the population carry a potentially major 
damaging rare variant in a common drug metabolizing CYP 

 



The case for sequencing 

The vast majority of variation is rare  
 and previously unknown. Although  
 individually rare, collectively common. 
 
The most impactful variants are not only   
 rare but young in ancestry – family  
 specific? – thoughts on families? 
 
Seque from GWAS from EMERGE I & II 
 



ENCODE – enables an understanding of non-coding variants 





Surveyed 110 M medical records looking for connections 

 between Mendelian disorders and complex traits 

Uncovered thousands of associations between Mendelian 

 and complex disease  

Explore how mendelian disease gene variants interact to 

 contribute to common complex diseases/traits 

 

CELL 155: 70, 2013 



Genetics in Medicine 15: 565-574,2013 



  

Exploring the 
spectrum of 

actionable variants 
in the sequence will 

help to explore 
disease associations 



Sequence! 
 

Selected Targets, such as ROR targets   
 

Exome – coding regions  
 

Genome $1,000 - coding plus non-coding 
perfect seque for EMERGE 

 
 



The case for sequencing 

The vast majority of variation is rare  
 and previously unknown. Although  
 individually rare, collectively common. 
 
The most impactful variants are not only   
 rare but young in ancestry – family  
 specific? – thoughts on families? 
 
Careful selection of phenotypes will be  
 key to uncovering new insights 
 



Sequencing the tails?  

LOW LDL HIGH LDL 

Example Extremes of a Trait 
 

Early onset disease    
  



PCSK9 

High 

Low 

High 

Low 

LDLR Tails of LDL (0.1%) 

Cristen Willer (UM) and Leslie Lange (UNC) 



Discussion? 
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