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ÅSome Key Concepts in Cancer 

üOncogenes 

üTumor Suppressor Genes 

ÅDefining the hallmarks of cancer 

ÅIntegrating the hallmarks of cancer 

to Radiobiology 

  

Outline  Outline  



Timing of the somatic mutations acquired by the cancer cell 

MR Stratton et al. Nature 458, 719-724 (2009) doi:10.1038/nature07943 

Driver mutations: Confers growth advantage, cause a clonal expansion  
Passenger mutations: No growth advantage, Do not cause cancer 

Processes Contributing to Somatic Mutations 

Cancer arises when a single cell acquires  

a series of mutations through a multistep process  



ÅProto-oncogenes are a group of genes that 

encode proteins involved in normal 

biological processes during development 

and maintenance of tissues and organs 

(e.g., cell proliferation, or protection from 

cell death)  

ÅMutations that increase the expression level 

or activity of proto-oncogenes convert them 

into oncogenes (e.g, increased cell division 

and escape from cell death)  
Chial, H. (2008) Proto-oncogenes to oncogenes to cancer. Nature Education 1(1):33 

From Proto-oncogenes to 
Oncogenes  



 

Hitting the "gas pedal" to accelerate 

cell growth and division  

 

ñDriver Mutationsò: Oncogenes 

Chial, H. (2008) Proto-oncogenes to oncogenes to cancer. Nature Education 1(1):33 



Tumor suppressor genes (TSGs ) 

Responsible for maintaining homeostasis  

 Prevent from progressing to cancer  

PROMOTE INHIBIT 



Loosing the ñBreakò: Tumor Suppressor genes (TSGs) 

Tumor suppressor genes =  

ñBrakesò that protect cells from carcinogenesis .  




