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‹› Targeted Treatments Coming Fast 
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‹› New Paradigm Needed for Genomic Tests 

• Number of actionable alterations will increase 
• Many alterations are present at low frequency across multiple 

tumors  
– “Lung panel”, “Colon panel” will be outdated  

• The amount of tissue per biopsy is decreasing 
• Thus, a genomic test will need to : 

– Be able to assess many potential alterations at one time 
– Demonstrate high sensitivity to actionable mutations that are 

present at lower frequency 
– Work on limited amounts of FFPE tissue 

• And the test will need to be of “clinical grade” 
– Minimize false positive results 
– Produce results in a clinically meaningful turn-around time 
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Mission and Vision 

Vision 

Mission 

We envision a transformation in cancer care, where each patient’s 
treatment is informed by a deep understanding of the genomic 
and other molecular changes that contribute to their disease.  

Foundation Medicine is dedicated to the health and well-being of 
cancer patients.  

 
Our mission is to help oncologists and their patients choose the 
right treatment, informed by a comprehensive analysis of each 

patient’s cancer genome and other molecular changes linked with 
the most relevant scientific and medical knowledge.  



‹› Challenges Of Sequencing Clinical Cancer Samples 

• Low purity – cancerous cells may only be a minor 
fraction of total sample 

• Heterogeneity – multiple sub-clones of cancer may 
be present in one tumor sample 

– mutation of interest (e.g., a resistance mutation) may be 
present in a low abundance sub-clone 

• Aneuploidy – chromosomal gains and losses may 
modify mutation abundance  

Relevant mutations may be 
rare in the pool of sequenced DNA 

7 



‹› 

In Clinical Samples a Biologically Relevant Mutation Can 
Be Present With Low Mutant Allele Frequency 

A high proportion of the lung needle biopsies that we 
receive are ~20% tumor purity 

Tumor Purity Clonal Heterozygous Substitution Equal Sub-Clones 

100% 50% 25% 

50% 25% 12.5% 

20% 10% 5% 

10% 5% 2.5% 
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‹› Lower Coverage Misses Relevant Mutations 

Mutant Allele frequency spectrum of known mutations found in a series of clinical samples 
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‹› 

Low-depth sequence coverage may miss many 
actionable mutations 

Mutant Allele frequency spectrum of known mutations found in a series of clinical samples 
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Increasing coverage to 500x allows for >99% sensitivity to detect 
mutant alleles >5%, with no false positive mutation calls 

Sensitivity vs Allele Frequency at 500X Coverage (1Mb panel) 
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Deep coverage is necessary for clinical grade samples 
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Increasing coverage to 500x allows for >99% sensitivity to detect 
mutant alleles >5%, with no false positive mutation calls 

Sensitivity vs Allele Frequency at 500X Coverage (1Mb panel) 

Deep coverage is necessary for clinical grade samples 
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‹› Comprehensive Cancer Genomic Test: 200+ Genes 
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<14 days 



‹› Performance Characteristics 

• Performance characteristics include:  

– Next-generation sequencing platform on FFPE 

– Depth of coverage at a median of 500x, up to >1000x 

– Sensitivity of 99% with alterations of 10% frequency 

– Ability to identify alterations with frequencies of <1% 

– Requirements of 50 ng of DNA or < 40 microns of tissue  
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Proof-Of-Principle Study For FMI Test: Series of 
Lung, Colon and Melanoma FFPE Tissues 

• Goals:  

– Demonstrate sustained feasibility of entire test process 

– Evaluate concordance to reference lab KRAS/EGFR/BRAF 
testing 

– Explore additional information from multi-cancer gene 
NGS-based testing  

 

• Design: 

– DNA libraries from 79 (mostly) colorectal & lung (NSCLC) 
FFPE tissue samples 

– Sequence exons of 145 cancer genes to high depth   

CONFIDENTIAL 15 15 
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Cancer Type 
# of 

cases 

Average # of known and 

likely somatic mutations 

detected 

Average # of other 

variants detected  

Colorectal 49 3.2 7 

Lung 22 2.4 8 

Melanoma 4 1.5 4 

All Types 75 2.9 7 

  16 

Only ~20% could be identified by “HOTSPOT” analysis  

Multiple mutations appeared across tumor types 

Performed on FFPE samples with high depth of coverage 

Mutation Calling Results Summary   
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‹› Gene Distribution of Mutations 
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‹› Classes of Somatic Mutation Per Sample 

Colorectal cancer 
  

(49 samples) 

 
 
 
 
 
 
 
 
 
 

156 mutations 

Base 
substitutions 

 

58% 

INDELs 
 

28% 

Rearrangements 
 

1.3% 

CN alterations 
 

12.7% 
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‹› Colorectal Cancer Gene Mutation Frequencies 

Known Driver mutation 
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‹› Mutations That Could Potentially Aid Treatment Decision  

Known Driver mutation 
 

May predict sensitivity or resistance to targeted therapy 
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‹› 55% Of Colorectal Cancers Tested Had Such Mutations 

Known Driver mutation 
 

May predict sensitivity or resistance to targeted therapy 
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‹› 55% Of Colorectal Cancers Tested Had Such Mutations 

Known Driver mutation 
 

May predict sensitivity or resistance to targeted therapy 
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Known Driver mutation 
 

May predict sensitivity or resistance to targeted therapy 
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55% Of Colorectal Cancers Tested Had Such Mutations 
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‹› SUMMARY 

• The number of genomic alterations potentially treatable by 
targeted therapies is growing rapidly 

• Many of these targets are present in <10% of DNA in clinically 
relevant samples 

• A new paradigm for genomic testing is needed due to constraints of 
decreasing tissue amounts, increasing mutation numbers, and low 
mutation frequency with need for high depth of coverage  

• We present today evidence of a platform that can use small 
amounts of FFPE tissue to perform deep targeted gene sequencing 
on 200+ genes 

• Many of the alterations discovered are actionable 
• Massively-parallel sequencing as performed by Foundation 

Medicine is a path forward for clinical cancer genome analysis 
– Allows comprehensive characterization of all relevant mutation types 

(inaccessible to hotspot analysis) 
– Affords high sensitivity for somatic mutations in broad range of 

routine samples  
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Thank You 
Foundation Medicine 

One Kendall Square, Suite B3501 

Cambridge, MA 02139 

617-418-2200 
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