
IMPAKT 2015 

Which mutations are relevant?  

Strategies for identification 

Serena Nik-Zainal 
 

Wellcome-Beit Fellow & Wellcome Trust Intermediate Clinical Research 

Fellow 

& Honorary Consultant in Clinical Genetics 

http://cancer.sanger.ac.uk/cosmic/signatures 
www.mutationsignatures.org 

http://cancer.sanger.ac.uk/cosmic/signatures
http://www.mutationsignatures.org


IMPAKT 2015 

Fertilised 
egg 



IMPAKT 2015 

Fertilised 
egg 



IMPAKT 2015 

Fertilised 
egg 



IMPAKT 2015 

Fertilised 
egg 



IMPAKT 2015 

Fertilised 
egg 



IMPAKT 2015 

Fertilised 
egg 



IMPAKT 2015 

Fertilised 
egg 



IMPAKT 2015 

Fertilised 
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68% cells 
Del 13 

100% cells 
26,700 mutations 

10 CN changes 
PIK3CA, TP53, GATA3, 
SMAD4, NCOR1 muts 

 

65% cells 
Del 13 & 

15,600 muts 

18% cells 
11,000 muts 

14% cells 
Loss of 6, 8,  
9, & 21  

Nik-Zainal et al, Cell, 2012b 



IMPAKT 2015 

• Genomic scenario 

 
• ERBB2 Amplification  

– (Breast Cancer) 
 

• BCR-ABL  
– (CML) 

 
• EGFR  

– (NSCLC) 
 

• EML4-ALK  
– (NSCLC) 

 
• KRAS-negative  

– (colorectal cancer) 
 

• BRAF(V600E)  
– (Metastatic Melanoma) 

• Targeted drug 
 

• Herceptin & Lapatinib 
 

• Imatinib (and others) 
 

• Erlotinib, Gefitinib 
 

• Crizotinib 
 
• Cetuximab 
 
• Vemurafenib 

Driver mutations in cancer genes 
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Wagle et al. JCO, 2011 

Pre-treatment  15 Weeks  23 Weeks 

Driver mutations in cancer genes 
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TP53, GATA3, SMAD4 
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Copy number changes 

Point mutations 

ER positive ER negative 

Driver mutations in cancer genes 
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Multiple mutational processes added 

together 
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They are all relevant 

• Drivers Cancer genes 

• Passengers Mutation signatures 

• Drivers & Passengers Cancer Evolution 
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• All mutations identified in human cancers have potential significance and 
contribute to the overall understanding of each patient’s cancer 

 

• Drivers (not just the clonal ones) are important to recognise 

• Passengers are important to analyse 

• Integrative work is necessary to extract maximum understanding 

 

• Potential clinical relevance 
– These integrative analyses reveal individuals carrying germline predisposition alleles 

–  They potentially identify individual cancers that could have sensitivity to specific 
chemotherapeutic agents 

 

 

 

 

 

Summary 
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