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" Drivers of 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.

A CLOSER LOOK AT

THE “DRIVERS”

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,
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they may become cancer-causing genes
(or oncogenes), allowing cells to grow
and survive when they should not.

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
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mutations in other genes. 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. Because of this, cancers
are sometimes characterized by the
types of genetic alterations that are
believed to be driving them, not just
by where they develop in the body and
how the cancer cells look under the
microscope.

In metastasis, cancer cells break away
from where they first formed (primary
cancer), 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.

A cancer that has spread from the
place where it first started to another
place in the body is called metastatic
cancer. The process by which cancer
cells spread to other parts of the body is
called metastasis.

Metastatic cancer has the same name
and the same type of cancer cells as
the original, or primary, cancer. For
example, breast cancer that spreads to
and forms a metastatic tumor in the
lung is metastatic breast cancer, not
lung cancer.
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Treatment may help prolong the lives
of some people with metastatic cancer.
In general, though, the primary goal

of treatments for metastatic cancer is

to control the growth of the cancer

or to relieve symptoms caused by it.
Metastatic tumors can cause severe
damage to how the body functions, and
most people who die of cancer die of
metastatic disease.

TISSUE CHANGES THAT

ARE NOT CANCER

Not every change in the body’s tissues
is cancer. Some tissue changes may
develop into cancer if they are not
treated, however. Here are some
examples of tissue changes that are
not cancer but, in some cases, are
monitored:

Hyperplasia occurs when cells within
a tissue divide faster than normal and
extra cells build up, or proliferate.

However, the cells and the way the
tissue is organized look normal under
a microscope. Hyperplasia can be
caused by several factors or conditions,
including chronic irritation.

Dysplasia is a more serious condition
than hyperplasia. In dysplasia, there is
also a buildup of extra cells. But the cells
look abnormal and there are changes in
how the tissue is organized. In general,
the more abnormal the cells and tissue
look, the greater the chance that cancer
will form.

Some types of dysplasia may need to
be monitored or treated. An example
of dysplasia is an abnormal mole (called
a dysplastic nevus) that forms on the
skin. A dysplastic nevus can turn into
melanoma, although most do not.

An even more serious condition 1s
carcinoma in situ. Although it is

sometimes called cancer, carcinoma in
situ 1s not cancer because the abnormal
cells do not spread beyond the original
tissue. That is, they do not invade
nearby tissue the way that cancer cells
do. But, because some carcinomas

in situ may become cancer, they are
usually treated.

Normal cells may become cancer cells.
Before cancer cells form in tissues

of the body, the cells go through
abnormal changes called hyperplasia
and dysplasia. In hyperplasia, there 1s
an increase in the number of cells in
an organ or tissue that appear normal
under a microscope. In dysplasia, the
cells look abnormal under a microscope
but are not cancer. Hyperplasia and
dysplasia may or may not become
cancer.
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