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Chapter 7 

Genetic Technologies  
 
7.1 The Human Genome
7.2 Genetic Testing
7.3 Cancer
7.4 DNA Technology
7.5 Genetically Engineered Mosquitoes
7.6  Genome Editing with CRISPR-Cas9
7.7 Concerns about DNA Technology

7.3  Cancer

Cell division is normally a carefully orchestrated process controlled by the proteins produced by a large 
number of genes. Cancer occurs when mutations in these genes lead cells to divide out of control. A 
mutation in a single gene is not usually enough to produce cancer—mutations in many important genes 
are typically required.

Cancer tends to strike older people more often than younger people because mutations have had 
more time to accumulate in their cells. People who have been exposed to mutation-causing agents 
accumulate mutations more rapidly, making cancer more likely to develop. Finally, some people are 
prone to developing certain types of cancers because they have inherited mutations in cancer-related 
genes. For example, mutations in the BRCA genes (named for BReast CAncer) are linked to aggressive 
breast and ovarian cancers. 

In a deadly cancer, tumor cells do more than divide out of control. Cancers are said to have metastasized 
if tumor cells have developed the ability to spread around the body and give rise to secondary tumors. 
This is a crucial point in disease progression because cancers typically become much harder to treat once 
they have metastasized. 

Environmental Causes of Cancer
Although cancer is a genetic disease, its causes are usually environmental. For example, when people 
migrate from one place to another, their risk of developing cancer is determined largely by the place they 
move to, rather than the place they moved from. In fact, a person’s environment is probably responsible 
for about 80%–90% of the mutations that result in cancer, with inherited genetic factors accounting for 
the other 10%–20%. 

Environmental factors that increase the risk for cancer include smoking, diet, radiation, ultraviolet 
light, chemicals, and infection by certain viruses and bacteria. The roles of factors such as smoking and 
radiation are well understood: Scientists know how and why these things increase genetic mutations. 
The roles of other factors are still being studied. For example, scientists know that diet is important in the 
development of many cancers. However, people’s diets are such complicated mixes of nutrients that it 
can be hard to connect cancer with any particular foods. Yet, most of the research shows that a diet rich 
in fruits and vegetables can help protect against cancer.
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A well-known environmental risk factor for skin cancer is ultraviolet (UV) light, which is abundant in sunlight. 
The ozone in Earth’s upper atmosphere protects life by absorbing most of this UV light from our Sun. In 
the 1980s, large holes in the atmospheric ozone over the polar regions of our planet were discovered. 
Ozone loss was associated with the use of chemicals called chlorofluorocarbons (CFCs) in refrigerants and 
aerosol sprays. The chlorine in CFCs speeds up the breakdown of ozone, causing it to become depleted. An 
international agreement to phase out the use of CFCs has succeeded in shrinking the ozone hole. This is 
considered one of the world’s major environmental successes. Staying out of sunlight and using sunscreen 
also help reduce exposure to UV light (Figure 7.3). 

READING CHECK

If cancer is usually caused by environmental factors, why is it considered a genetic disease? 

CHECK YOUR ANSWER 

Cancer is a genetic disease because it is the result of genetic mutations. But, unlike other genetic diseases, 
cancer is not usually an inherited genetic disease. The mutations that cause cancer are not usually inherited 
from one’s parents. Instead, they are caused mainly by environmental factors. 

You can learn more about cancer at the website for the National Cancer Institute: 

https://www.cancer.gov/about-cancer/understanding/what-is-cancer

FIGURE 7.3 
Reducing exposure to UV light, including by 
using hats, sunglasses, and sunscreen, will 
help you avoid skin cancer. 
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