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Cancer. What are the Challenges? 

Prevention 
 Understanding (and modulation of) cancer risk factors to 
decrease incidence 

 

Early Detection 
 Many cancers are far more treatable in their early stages 
than in their more advanced stages 
 Understanding risk factors (including genetic) to promote 
targeted disease surveillance 

 

Personalized / Targeted Therapy 
 How can you define what therapy a patient will respond to? 



‘omic’ technologies: revolutionizing 
today’s medical advances 
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Molecular insights to targeted 
therapeutics:  
Developing precision power tools for oncologists 
 

Recent advances to characterize and target the 
molecular pathology operating in aggressive 
subtypes of breast cancer and ovarian cancer.  
 
  • Triple negative breast cancer 

  • Small cell ovarian cancer 
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Therapeutic decisions in breast cancer 
 



EFGH)FG) *<G)

Despite decades of research, there are few molecular 
markers that currently impact prognosis prediction and 
therapeutic decision making in breast cancer 
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Markers for prognosis and treatment 
selection 

L)L)L)
10-25% of invasive breast cancers are “triple negative” 
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AR+ TNBC was statistically significantly more common in older patients and had 
a higher propensity for LN metastasis.  No difference in survival. The data 
suggests AR+ TNBC has a unique clinical behavior. 
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Molecular insights to targeted 
therapeutics:  
Developing precision power tools for oncologists 
 

Recent advances to characterize and target the 
molecular pathology operating in aggressive 
subtypes of breast cancer and ovarian cancer.  
 
  • Triple negative breast cancer 

  • Small cell ovarian cancer 
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•! Across all published studies to date, mutations in SMARCA4 have 
been identified in 64 of 69 cases including 2 cell lines (93%). Protein 
loss in 54 of 61 (89%) cases by IHC 

•! SMARCA4 protein loss was observed in only 2/485 (0.4%) of other 
primary ovarian tumors  

•! Loss of SMARCA4 is thus an important marker to aid in differential 
diagnosis of SCCOHT 

•! The majority of SMARCA4 mutations are truncating, frameshift, 
deletion or splice-site mutations 
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•! SMARCA4 (BRG1) is a transcription factor with helicase and ATP activity. 
•! Part of the of the ATP-dependent chromatin remodeling complex SNF/SWI that 

remodel nucleosome structure. Allows dymanic access to packaged DNA, and 
transcriptional activation of genes normally repressed by chromatin. 
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Euchromatin 

Heterochromatin 

Review: You and Jones (2012), Cancer Cell 22, 9-20    

SMARCA4 
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•!Defining the molecular basis of rare tumours 
frequently sheds light on effective treatments in 
other tumour indications found to harbour a 
similar molecular aberration (converging on the 
same biology), and improves our fundamental 
understanding of all cancers.  

•!Rare tumors tend to have a more simple etiology 
(for example, retinoblastoma, angiosarcoma), 
which when understood can provide insight into 
the etiology of common, more complex cancers.  
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Genomics-Enabled Medicine!

 
• Discovery of new drug targets 

 • Clinical trial design - patient stratification 
 • Knowledge based-therapeutic options  

Use of genomic technologies is a rational approach to 
increase the options  available to oncologists for treating 
cancer patients, namely those who fail standard of care 
with persistent, recurrent, drug-resistant disease. 
 

• Discovery of new drug targets 
• Clinical trial design - patient stratification 
• Knowledge based-therapeutic options

Use of genomic technologies is a rational approach to 
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• Discovery of new drug targets 
• Clinical trial design - patient stratification 
• Knowledge based-therapeutic options  

Use of genomic technologies is a rational approach to 
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Successful use of powerful technologies in 
cancer research requires access to high-
quality biospecimens 

“The lack of high-quality, 
clinically annotated human 
specimens is the #1 limiting 
factor for translational cancer 
research worldwide”  
 
Carolyn C. Compton, M.D., Ph.D. 
Director, Office of Biorepositories and 
Biospecimen Research, NCI 
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