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Human Genome Sequence Costs 

• Full genome sequence ~£5,000 [10/2011] 
• Dropping in price 10x every 2-4 years 
• Existing clinical genetic test ~£1,000 (UKGTN) 

 
• Disk cost to store raw sequence ~£100 
• Disk cost to store individuals variations ~10p 



Towards Genomic Medicine in UK 

• 2006 Creation of OSCHR (Office for Strategic 
coordination of Health Research) to increase 
coordination of MRC and NHS research 

• 2007 Creation of OSCHR E-health board: enabling 
research over health records 

• 2009 House of Lords report on Genomic Medicine 
• 2010 Creation of UK Government Human Genomic 

Strategy Group (HGSG) 
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ICT Components for Genomic Medicine 
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Handling other genomic data 

• Cancer 
– can still reduce genomes to summary files, but need to 

store more information: ~100Mb? 
• normal + potentially multiple cancer genome sequences (samples 

over time) 
• data about genome amplifications / deletions as well as genome 

sequence 

• Pathogens / Microbiome 
– smaller genomes, more variable, many per individual, 

changing over time 
• reduction to summary data possible where reference genome 

known 



Variant / Phenotype vs  
Health Economics 

• Research databases: 
– Millions of single nucleotide polymorphisms (SNPs) and 

other variants catalogued 
– Thousands of variants linked to phenotypes at gene level 

• Clinical databases: 
– Small number of variants known to have clinical effect; 

stored in geographically distributed locus specific 
databases (LSDB); not systematic 

– Very limited number of variants commissioned for clinical 
use (pharmacogenomics, stratified medicine) 

What is the potential health economic value? 



Cost benefit analysis 

Time 

Cost 

Obtaining / storing 
whole Genome  
of individual 

Health benefit to  
Individual / society 
from analysis of  
genomic variants 
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Beyond Genomic Medicine 

For more information: 
Website: http://www.itfom.eu 
Email: info@itfom.eu 
Twitter: @itfom 
Facebook: I.T. Future of Medicine 
LinkedIn: IT Future of Medicine 

EU FET Flagship pilot: IT Future of Medicine (ITFoM) 
 
The project outcomes will enable the prediction of health, 
disease, therapy and its effects for individual patients and 
through application in the clinic will change the future of 
medicine. 
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Summary - practicality 

• feasible to capture unique features of an individual 
genome in small variant file and easily reuse 
– store as attachment to electronic health record (eHRs) 

within existing systems 
– real time comparison to reference set of annotated 

variants via lightweight secure web services 

• aggregated data stored for research will eventually 
be large, but still manageable 
– information in variant files will need to be reorganised to 

allow complex analysis; results will feed into databases of 
annotated variants 



www.pharmgkb.org 



www.pharmgkb.org 



www.pharmgkb.org 



www.pharmgkb.org 

• As of 12/10/11 
– 412 variants associated with drug 
– 66 drugs with variants associated with them 

 

• What would be the health economic benefit 
of using these variants across a population? 
– Currently unknown 

 

 



Summary – policy 

• Clinical Services to analysis whole genomes require a 
database of variants 
– validated for clinical effect and health economics value 

• Network of open, federated national databases is appropriate 
– nationally specific (linked to National drug lists; genetic population 

structure) but can build on internationally data 
– Free data access will incentivize service development (c.f. UK mapping 

data) and enable international data sharing 

• The health value of variants in the database will increase 
– Requires research over Health records and associated genetic data 





Application areas 

1. Personal genome sequence 
– Explain rare genetic defects (now: low resolution arrays) 
– Personalise drug prescription, dose (now: rarely done) 
– Assessment of disease risk (now: single gene tests; entertainment) 

2. Cancer genome sequence 
– Design treatment based on exact genetic defect (now: expression 

microarrays / correlations) 
– Watch for reoccurrence 

3. Pathogen genome sequences 
– Identifying cause of illness (now: lengthy culture) 
– Tracking evolution and spread of epidemic (now: culture based) 
– Treatment that takes into account personal gut flora (now: unknown) 



Starting point for  
Personal Genome Sequence: 

• Will be as cheap to obtain and store full genome 
sequence as carry out any existing specific test 

• Subsequent ‘tests’ will have negligible cost (IT costs 
alone) and be near instant 
– Changes health economics and practicality of ‘tests’ for 

clinical decision making 

 
What is needed to enable this? 
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