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Outline 
 Components of the Partners Center For Personalized Genetic Medicine 
 Laboratory for Molecular Medicine (LMM) 
 Whole Genome Sequencing for clinical use 
 GeneInsight Lab and Clinic 
 Acknowledgements 
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Laboratory for Molecular Medicine (LMM) 

GEM

Marfan

Noonan

Hearing Loss

Cardiomyopathy

Cardiomyopathy 
Known Cancer

 CLIA certified lab licensed 
through  Massachusetts General 
Hospital, opened in Nov 2003 
 Offers high complexity Genetic 
tests (LDTs – laboratory developed 
tests) 

  Exempt from FDA approval 
but require validation of 
performance characteristics by 
the lab 
  Main testing platforms are 
capillary and array-based 
sequencing 
  Launched Next Gen 
Sequencing Tests for 
Cardiomyopathy in July 2011 
200 genes, >4000 tests/year 

Testing Areas at the LMM 
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Predicting Treatment Response Lung Cancer 

  3 Months 

Test available to patients 

Science, August 27, 2004 

Discovery Clinical  
Validation 

Merge Molecular, 
Clinical Data 

Patient 

Study by Massachusetts General Hospital 

Study by Dana Farber Cancer Institute 

May 20/June 4, 2004 
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Targeted Genotyping 
Test 

1 or 2 Gene 
Sequencing Test 

Established 

10-20 Gene 
Sequencing Test 

Established 

“Category” Tests 
20-200 Genes 

Established 

Just 
Entering 
Use 

Whole Genome 
Sequencing 

Warfarin, 
Sickle cell  

BRCA1/2, 
Cystic fibrosis 

HCM CardioChip, 
OtoChip 

Growing 

CardioScan, 
MR Panels 

Context:  Evolution of Clinical Genetic Testing 

First 2 insurance 
reimbursements have 
occurred 
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We Anticipate WGS Will Render Targeted 
NGS Obsolete In About 4 Years 

Pre-NGS 
Launch 

Post-NGS 
Launch 

% of 
LMM 
Volume 

Percentage of LMM Tests Involving > 10 Genes 
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Patient 
Workup, 

Consent and 
Test Order 

Whole Genome 
Sequencing 

Data Analysis 

Interpretation 
and Reporting 

Whole 
Genome 

Sequencing 
Process 

BWH and MGH Clinics 

Under Development at the 
LMM, PCPGM 

Initially  
Outsource  
To CLIA  
WGS sites 

Existing  
Infrastructure 

at LMM 
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Context:  The Clinician’s Perspective 

 Whole genome sequencing will generate 2-5 million variants per patient 
tested 

 New information can emerge on any variant at any time 
 New forms of support are already needed to stay up to date on the limited 

number of variants identified by today’s category tests 
 Infrastructure dependent clinical processes need to be established to: 

– Enable clinicians to receive and manage genetic results 
– Link clinicians to experts capable of determining the implications of each 

patient’s genetic profile 
– Keep the up to date 

This Creates Significant Opportunities  
Along Multiple Dimensions for PHS 
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A Key Challenge in Personalized Medicine 

Geneticist Constantly 
Signs out Cases 

Constant 
Flow of 
Cases 

Treating Clinicians 
Consume Reports 

Picture of 
Treating 
Clinician 

Continuously Grows 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Case 
History 

Evolving 
Knowledgebase 

Leveraged and 
maintained as each 
case is signed out 

Updating Reports When 
New Information Emerges 
on a Variant is Critical … 
But Unreimbursed 
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Driving Cost Out of the System 

Geneticist Constantly 
Signs out Cases 

Cases / 
Identified 
Variants 

Treating Clinician 
Consumes Reports 

Picture of 
Treating 
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Continuously Grows 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Picture of 
Treating 
Clinician 

Case 
History 

Occurs Automatically on Knowledgebase Update 
No Case Level Work Required 

GeneInsight 

Report Generation Engine 

Knowledgebase 

Reports 

New Variant Assessments 
and Knowledge Base 
Updates 
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GeneInsight Clinic 

 Enables management of patient genetic profiles 

 Delivers alerts as new variant information emerges 

Provides Direct and Indirect Links to Clinician Desktops 
Thereby Creating a Very Powerful Distribution Channel  
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