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Cell Di n & Cancer

Overview

The cell cycle is carefully regulated to ensure that daughter cells are
exact copies of the parent cell. If a cell doesn't fulfill all of the requirements
to continue the cycle and enter S phase, it will exit the cell cycle into the Gy
resting state (Fig. 1).
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Figure 1. Cell exits G; checkpoint into the Gy resting state.

Sometimes cells do follow the normal rules of cell division. These 'rogue’
cells are known as cancer. Let's see how cancer cells are able to act
differently from normal cells during the cell cycle.

Cancer Cells

Cell division in cancer cells is distinguished from cell division in normal
cells in several ways. Normaly, a cell must receive some sort of external
‘growth signal in order to replicate. Cancer cells can divide without the
need of such a growth signal. This leads to unregulated growth. An
example s a form of breast cancer in which the cells no longer respond to
the growth factor estrogen.

A normal cell will stop dividing if it detects that its DNA is damaged.
Cancer cells will continue to divide in the presence of damaged DNA. The
daughter cells of cancer cells then will contain damaged DNA, and may be
even more abnormal than the parent cells. Thus, as cancer growth
progresses, the cells may become increasingly abnormal.
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Normal cells will stop dividing if they feel they are being crowded by
surrounding cells. However, cancer cells wil continue to divide, causing a
pileup of cells. This pileup of cells becomes a tumor.

Cancer cells often grow faster than normal cells, invading the
surrounding tissue. In so doing, they absorb vital nutrients meant for the
normal cells. Also, cancer cells can break away from the tissue they've
invaded. If they find their way to the bloodstream, they can spread
throughout the body. This can lead to the formation of tumors in multiple
parts of the body.

DNA Mutations

Cancer results from damage to the cell DNA which causes mutations in
its genetic code. These DNA mutations cause cells to ignore normal cell
division signals. Such mutations can occur naturally, or they or can result
from external sources such as ultraviolet light, hazardous chemicals,
radioactive emissions, and X-rays. Some cancers are caused by infection by
viruses that contain a mutated form of DNA that regulates cell growth. A
cell infected with the virus thinks that it is being sent growth signals. This
causes it to enter the cell cycle from Gy resting state.
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Figure 2. Some causes of cell DNA mutations.
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The instability of DNA in cancer cells can help them be more resistant to
cancer-fighting drugs. A drug may initially be successful against a certain
type of cancer cell. However, subsequent mutations in the cancer daughter
cells can create cells that are no longer affected by the drug. The continual
changes in these cancer cells makes it necessary to combat the disease
with a combination of different drugs.

Summary

Cancer cells ignore the rules of normal cell division (Fig. 3). They divide
with damaged DNA, they ignore normal external signals to stop growing,
and they are not inhibited by cell crowding.
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Figure 3. A cancer cell breaks the rules of cell division.

Al of this leads to out-of-control cell division and the formation of a tumor.
The tumor grows at a faster rate than normal cells and steals nutrients
from them. Furthermore, cancer cells can break free and travel through the
bloodstream in order to spread throughout the body.




