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Medical Genomics: Drivers and Potential for 

Disruptive Change 

Time Period Genomes Turn-around 

time 

FTEs Cost per genome 

1998-2003 1. NIH reference 

2. Celera reference 

 

~5 years ~2,000 ~$2-3 billion 

2003-2009 ~10 additional 
 

~6 months Dozens $300,000Ÿ38,000 

2010-2011 103-104 4-6 weeks 3-4 $ 6,000 exome 

$ 9,500 genome 

 

2012-2014 105 

 
2 weeks 2 $5,000Ÿ$1,000 

2015-2020 Millions Hours? <1 <$1,000 
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Broad Scale 
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& 
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Futuristic Paradigm for Cancer Care 

Boguski MS, Arnaout R, Hill C. Customized care 2020: how medical sequencing and network 

biology will enable personalized medicine. F1000 Biol Rep. 1:7 doi:10.3410/B1-73, 2009 



The Future is Now! 



Steven Jones, CSH Personal 
Genomes, September, 2010 

Å 78 y/o male, no prior H/O Ca, presented with throat discomfort 

ï Biopsy revealed papillary adenocarcinoma 

Å Laser resection and lymph node dissection, 3/21 nodes positive 

ï 60 Gy adjuvant radiation therapy administered 

Å 4 months later, PET-CT revealed numerous small bilateral pulmonary mets 

ï No Rx protocol (rare tumor); immunohistochemistry indicated 2+ EGFR 

Å Erlotinib (Tarceva®) started 

ï Lack of response and tumor progression 

Å Diagnostic Whole Genome and Transcriptome Analyses 
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Case History No. 1 



Steven Jones, CSH Personal 
Genomes, September, 2010 

ÅGenome sequencing and analysis: 

ïComparing tumor genome sequence to peripheral blood 
lymphocyte (normal, somatic) genome 

ïMutation detection 

ÅTranscriptome analysis: 

ïDigital gene expression profiling of tumor 

ÅSearch of DrugBank.ca 

ïRelate mutations and gene expression data to drugs with 
known therapeutic targets and mechanisms of action 
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Sequence Analyses of Tumor to Guide Therapy 

ñWhole Genome Analysisò  

requires a variable data package of genome or exome +/- 

transcriptome depending upon  

clinical indication and diagnostic goals  
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Sequence Analyses of Tumor to Guide Therapy 

ñWhole Genome Analysisò  

requires a variable data package of genome or exome +/- 

transcriptome depending upon  

clinical indication and diagnostic goals  



Pathology Report 

Steven Jones, CSH Personal 
Genomes, September, 2010 

Patient was switched to Sunitinib (Sutent®) 



Clinical Course  

In cancer, whole genome analysis will be done not once,  

but multiple times during the course of the disease for tumor 

subtyping, monitoring response to therapy and diagnosing 

the reasons for recurrences or therapeutic failures. 
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Conclusion: 

ñéwhole genome characterization will become a  

routine part of cancer pathology.ò 



Boguski MS, Arnaout R, Hill C. Customized care 2020: how medical sequencing and network biology will 
enable personalized medicine. F1000 Biol Rep. 1:7 doi:10.3410/B1-73, 2009 

Futuristic Paradigm for Cancer Care? 

Standard of Care sooner than you think 



Pathologistôs New ñMicroscopeò 

WTF? 

http://www.pacificbiosystems.com/
http://www.completegenomics.com/


Data Production Data Interpretation Data Annotation 

ά{ŜƴŘ ƻǳǘǎέ Report generation 

http://www.pacificbiosystems.com/
http://www.completegenomics.com/


Data Production Data Interpretation Data Annotation 

ά{ŜƴŘ ƻǳǘǎέ Report generation 

Cloud Computing  
Services 

http://www.pacificbiosystems.com/
http://www.completegenomics.com/


Pathologistôs New ñMicroscopeò 

? 

Urgently Needed: 
! άŎƭƛƴƛŎŀƭ ƎǊŀŘŜέ 
Knowledge Base 

http://www.pacificbiosystems.com/
http://www.completegenomics.com/


Potential Workforces for  

Personalized Genomic Medicine 



GenomicMedicineInitiative.org 



Banbury Summit on Genome-Era Pathology 

October 13-15, 2010 



Am J Clin  Pathol 2011; 135:668-672 



Banbury Center Meeting on Genome-Era Pathology 

Oct 13-15, 2010: 27 stakeholders from govôt, academe, é 
Å Industry (PMC, Aetna, Medco, et al.) and  

Å Pathology professional organizations (CAP, AMP, ASCP, USCAP) 

 

Action Plan:  Seven ñBlue Dotò* pilot projects with 2-20 month 
timelines 
1. Establish nationwide program for residency training by July 2012 

2. Compile and analyze current genetic, newborn and molecular pathology 
tests and create a WGA ñreplacement mapò 

3. Establish a prototype ñclinical gradeò disease variant database for one 
disease area by December 2011 

4. Identify and validate operational models for WGA 

5. Formulate the regulatory guidelines to conduct WGA test accreditation 

6. Define the concept of the ñprimary care pathologistò in genome-era 
medicine 

7. Address reimbursement issues 

 
 
 

 
*E D. Green et al. Charting a course for genomic medicine 
from base pairs to bedside.  Nature 470, 204-213 (2011)          



Training Residents in Genomics (T.R.I.G) 
Co-chairs: R. Haspel (BIDMC) and Debra Leonard (Weill Cornell)  



Å60 year-old man with a long history of alcohol and tobacco 
abuse presents with difficulty breathing and heart palpitations 

ÅPhysical examination revealed palpable right supraclavicular 
lymph nodes; a biopsy revealed metastatic squamous cell 
carcinoma originating in the esophagus 

ÅStandard cytotoxic chemotherapy was initiated 

ÅThe tumor genome was sequenced along with the genome of 
the patientôs peripheral blood lymphocytes 

ÅFollowing analysis of the data, cytotoxic chemotherapy was 
discontinued and the patient was started on Imatinib (and 
prayer) 
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Case History No. 2  



Evangelical Christian uses ñThe Language of 

Godò to Diagnose and Treat Atheist's Cancer 

Christopher Hitchens Francis Collins, M.D., Ph.D. 

www.medpagetoday.com/Blogs/25732 

http://www.medpagetoday.com/Blogs/25732




Implications for future practice and  

business models 

 

V The disruptive  emergence of precision 

diagnostics will shift the emphasis from 

evidence-based medicine to precision 

medicine  

V Precision diagnostics will lead to money 

back  guarantees on the efficacy of certain 

therapeutics 


