
  How Does Cancer Develop? 

Cancer is a genetic disease—that is, it is caused by changes to genes that control 
the way our cells function, especially how they grow and divide. 

Genetic changes that cause cancer can happen because: 

• of errors that occur as cells divide.  

• of damage to DNA caused by harmful substances in the environment, 
such as the chemicals in tobacco smoke and ultraviolet rays from the 
sun. (Our Cancer Causes and Prevention section has more information.)  

• they were inherited from our parents.  

The body normally eliminates cells with damaged DNA before they turn cancerous. 
But the body’s ability to do so goes down as we age. This is part of the reason why 
there is a higher risk of cancer later in life. 

Each person’s cancer has a unique combination of genetic changes. As the cancer 
continues to grow, additional changes will occur. Even within the same tumor, 
different cells may have different genetic changes. 

Types of Genes that Cause Cancer 

The genetic changes that contribute to cancer tend to affect three main types of 
genes—proto-oncogenes, tumor suppressor genes, and DNA repair genes. These 
changes are sometimes called “drivers” of cancer. 

Proto-oncogenes are involved in normal cell growth and division. However, when 
these genes are altered in certain ways or are more active than normal, they may 
become cancer-causing genes (or oncogenes), allowing cells to grow and survive 
when they should not. 

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045693&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045671&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045934&version=Patient&language=en
https://www.cancer.gov/about-cancer/causes-prevention
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045098&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000641134&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046657&version=Patient&language=English


Tumor suppressor genes are also involved in controlling cell growth and division. 
Cells with certain alterations in tumor suppressor genes may divide in an 
uncontrolled manner. 

DNA repair genes are involved in fixing damaged DNA. Cells with mutations in 
these genes tend to develop additional mutations in other genes and changes in 
their chromosomes, such as duplications and deletions of chromosome parts. 
Together, these mutations may cause the cells to become cancerous. 
As scientists have learned more about the molecular changes that lead to cancer, 
they have found that certain mutations commonly occur in many types of 
cancer. Now there are many cancer treatments available that target gene 
mutations found in cancer. A few of these treatments can be used by anyone with 
a cancer that has the targeted mutation, no matter where the cancer started 
growing. 

 

 

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046063&version=Patient&language=en
https://www.cancer.gov/about-cancer/treatment/types/targeted-therapies
https://www.cancer.gov/about-cancer/treatment/types/targeted-therapies
https://www.cancer.gov/news-events/cancer-currents-blog/2020/fda-pembrolizumab-tmb-approval-genomic-testing
https://www.cancer.gov/news-events/cancer-currents-blog/2020/fda-pembrolizumab-tmb-approval-genomic-testing

