
Using Genomic Variants  
to Guide Treatment 

Workshop on Sequencing in  
Cohort Studies and Large Sample Collections 

NHGRI Bethesda MD 
June 29th 2012 

 
 

Mike Murray, MD 
Clinical Chief, Genetics Division 
Brigham and Women’s Hospital 

Harvard Medical School  



Michael F. Murray, MD 
Disclosure of Financial Relationships 

Genzyme Corporation 
Educational and Research Grants  

 
Generation Health 

Advisory Board 
 

Coriell Personalized Medicine Project 
Advisory Board 



Using Genomic Variants to Guide Treatment 

 





Using Genomic Variants to Guide Treatment 

• PCSK9 
• APOL1 
• FBN1, TGFBR1 and 2 
• Pharmacogenomics 

 



Reason for Workshop 

 
• …intended to get everyone on board with why 

we’re really doing all this sequencing in 
complex diseases-- to reduce disease and help 
patients.  



The Primary Outputs of Workshop 

• The key questions that can be addressed by genome 
sequencing 
 

• The criteria for selecting samples to sequence that 
address each question. 



Clinical Genotype Phenotype Correlation 

 



Known Autosomal  
Dominant Disease 

Samples Sent for WGS 

36 year old patient 



http://www.brighamandwomens.org/Departments_and_Services/medicine/services/genetics/services/genome_svs.aspx  

http://www.brighamandwomens.org/Departments_and_Services/medicine/services/genetics/services/genome_svs.aspx


Known Autosomal 
Dominant Disease

Trio Consented and Samples Sent for WGS

36 year old patient

Skeletal change and 
lympoma

Sisters with skeletal anomalies and T-cell lymphoma

Pedigree Analysis = Autosomal Recessive



Integration of Whole Genome Sequencing into Clinical Medicine 

N=200 



Integration of Whole Genome Sequencing into Clinical Medicine 

N=200 



Deep Phenotyping and Unreported Genotype 
Phenotype Correlations 

 
Create a low threshold mechanism for reporting cases that 

directly annotate the genome. 
 
Align the motivations so that clinicians report associations. 
 





2011-2020 



We are not in control of the pace of  
Genomic Medicine’s incorporation into 

clinical medicine 

 



http://www.genome.gov/sequencingcosts 



How much DNA Sequence 
does $10 get you? 

 
 

• 1985 $10  1 base 

• 1991 $10  10 bases 

• 2001  $10 2,000 bases 

• 2011  $10 100,000,000 bases 

 

http://www.dartmouth.edu/~cbbc/courses/bio4/bio4-1997/16-HumanGenome.html  



TIME’s Best Invention of 2008 





Threats to Genomic Medicine 

• Primarily Economic 
• Possibly political 





Acting on False Positives 

• CFTR 
– I148T 

• BRCA 
– Surgical intervention 

• Others? 
 



2011-2020 

Improving the 
effectiveness of 

healthcare 



2011-2020 

Improving the 
effectiveness of 

healthcare 



Priorities in Choosing Targets for which Genomic 
Medicine can/should Guide Treatment? 

• Things we are really bad at taking care of in clinic 
care arena. 

• Things that drive significant healthcare spending. 
• Things where moderate impact could lead to 

significant improvements in health. 
• Things that effect a lot of people. 
• Obviously, things with a strong genomic basis. 

 



Picking Targets for which Genomic 
Medicine can/should Guide Treatment 

 
• Smoking Cessation 

 
 
 
 
 



A Large Cohort needs a Grand Vision 

• We will understand the genomic basis of 
____________ and we anticipate that this 
understanding will contribute to the 
development of significant therapies to 
control ________ by the end of this decade.  



2000 

Obesity Trends* Among U.S. Adults 
BRFSS, 1990, 2000, 2010 

(*BMI ≥30, or about 30 lbs. overweight for 5’4” person) 

2010 

1990 

No Data          <10%           10%–14%     15%–19%           20%–24%          25%–29%           ≥30%   





 
Worldwide obesity has more than doubled since 1980.  
 

In 2008, more than 1.4 billion adults, 20 and older, were overweight.  
 

Of these over 200 million men and nearly 300 million women were obese.  
 

65% of the world's population live in countries where overweight and  
obesity kills more people than underweight.  
 

More than 40 million children under the age of five were overweight in 2010.  
Obesity is preventable.  
 

http://www.who.int/topics/obesity/en/ 

World Health Organization 



A Large Cohort needs a Grand Vision 

• We will understand the genomic basis of 
human obesity and we anticipate that this 
understanding will contribute to the 
development of significant therapies to 
control obesity by the end of this decade. 
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