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"I think there is a world 
market for maybe five 
computers.“ 

"We don't like their sound, 
and guitar music is on the 
way out” 

"The concept is interesting and well-
formed, but in order to earn better 
than a 'C,' the idea must be feasible." 

A Yale University management professor in 
response to Fred Smith's paper proposing 
reliable overnight delivery service. (Smith 
went on to found Federal Express Corp.) 

Thomas Watson, chairman of 
IBM, 1943 

Decca Recording Co.  
rejecting the Beatles, 1962. 



What if everybody’s 
genome was 

available in their 
medical record? 
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The problem(s) with short reads 



The human reference sequence 



The human reference sequence contains  
highly validated risk alleles 

PLoS Genet 7(9): 
e1002280 
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Creating synthetic reference sequences 



Family based care: inheritance state analysis 

Science 328, 636 (2010) 
PLoS Genet 7(9): e1002280 



Towards a medical grade genome - 
reducing error 

• HMM is a powerful tool 

• For novel reference, greatest 
where it matters most 

– Some improvement in alignment 

– Significant improvement in MIE 

– Significant improvement in 
variant calling 

• New approaches 

– NHLBI Exome upgrade 

– Null 

– indels 

– Alternate allele aware assembly 

• Lookup vs ‘aware’ 

233 calls at disease  
associated positions  

differed among the quartet 

188 available on  
orthogonal genotyping  

platform 

Major allele  
reference 

Hg19 

161/188 (86%)  
concordant 

68/188 (36%)  
concordant 



Inheritance of potential  
risk alleles for thrombophilia 



All family members are homozygous for the 
most common CYP2C9 allele (CYP2C9*1) 
associated with normal warfarin 
pharmacokinetics, and heterozygous for the 
allele at VKORC1- 1639 (rs9923231) 
associated with therapeutic prolongation of 
the international normalized ratio at low 
doses of warfarin. We used this variant data 
and clinical data to predict the father’s exact 
empirically-determined dose of warfarin (5 
mg) using the International Warfarin 
Pharmacogenetics Consortium dosing 
algorithm . 



The genome has arrived 
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Conclusion  

• In the future, we will 
not be limited by the 
availability of genetic 
information 

• We need to decide how 
to use this information 
for the improvement of 
our patients lives 



Troponin T (R173W) 
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