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Background reading for “Let’s Cure Cancer! MEA”

Overview of Cancer
Normal human cells grow and divide to form new cells as the body needs them, especially during early development. There is a rapid increase in cell numbers when an embryo is growing and developing and until a child reaches adulthood. Also, when cells grow old or tissues are damaged, new cells take their place. When cancer develops, however, this orderly process breaks down. Cancer cells continue to divide and proliferate without following normal regulation of cell division. As cells become more and more abnormal, old or damaged cells survive when they should die, and new cells form when they are not needed. 
Cancer is not a disease
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Cancer is a collection of diseases that all are caused by uncontrolled cell division. Some cancers form solid tumors, which are masses of tissue. Cancers of the blood, such as leukemias, generally do not form solid tumors. Often, but not always, cancerous tumors become malignant and spread into nearby tissues. In addition, as these tumors grow, some cancer cells can break off and travel to distant places in the body through the blood or the lymph system and form new tumors far from the original tumor. This is called metastasis.

Differences between Cancer Cells and Normal Cells
Cancer cells differ from normal cells in many ways that allow them to over-proliferate and to become invasive. One important difference is that cancer cells are less specialized than normal cells. That is, whereas normal cells mature into very distinct cell types with specific functions, cancer cells do not. In addition, cancer cells are able to ignore signals that normally tell cells to stop dividing or that begin a process known as programmed cell death, or apoptosis, which the body uses to get rid of damaged or unneeded cells. 

How Cancer Arises
Cancer is a genetic disease—that is, it is caused by mutations and changes to genes that control the way our cells function, especially how they grow and divide. Mutations that lead to cancer commonly accumulate during a person’s lifetime as a result of random errors during cell division or damage caused by certain environmental exposures. Cancer-causing environmental exposures include substances, such as the chemicals in tobacco smoke, and radiation, such as ultraviolet rays from the sun. 
A central feature of today's molecular view of cancer is that cancer does not develop all at once, but across time, as a long and complex succession of genetic changes. This explains why cancer incidence increases with age. Typically the genetic changes that contribute to cancer tend to affect three main types of genes—proto-oncogenes, tumor suppressor genes, and DNA repair genes. 
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Direct DNA damage


1. 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.
2. 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. 
3. DNA repair genes are involved in fixing damaged DNA. Cells with mutations in these genes tend to develop additional mutations in other genes. Together, these mutations may cause the cells to become cancerous.
When Cancer Spreads
[image: ]  In this figure, a mutation in a single cell leads to an overabundance of cells forming a tumor; in invasive cancer, cells break away from where they first formed (primary site), travel through the blood or lymph system, and form new tumors (metastatic tumors) in other parts of the body. The metastatic tumor is the same type of cancer as the primary tumor.


Types of Cancer
There are more than 100 types of cancer. Types of cancer are usually named for the organs or tissues where the cancers form. For example, lung cancer starts in cells of the lung, and brain cancer starts in cells of the brain. Cancers also may be described by the type of cell that formed them, such as an epithelial cell or a squamous cell. See the NIH National Cancer Institute site for information about specific cancers. (Cancer types). 
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Cell Division and Cancer
Steps in cell division are tightly controlled by the cell so that the process is accurate and timely. When cancer does occur, it is usually related to loss of control of the cell cycle leading to overproduction of cells. Thus, the events and the components of normal and abnormal cell division are good candidates for chemotherapies. 
Treatment Options
Oncologists use a wide variety of treatments with their cancer patients. Thanks to recent discoveries in cell biology research, more details about the regulation of mitosis and cell division have been identified, paving the way for hope for many cancer patients and their families.
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Vocabulary Terms Related to Cancer to be Familiar with:
1. Cancer
2. Proliferate
3. Cell division
4. Tumors
5. Leukemia
6. Malignant
7. Metastasis
8. Apoptosis
9. Mutations
10. Proto-oncogenes
11. Tumor suppressor genes
12. DNA repair genes
13. Primary site
14. Metastatic tumor
15. Cell cycle
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