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Gene therapy and its role in preventive medicine
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Gene therapy is designed to introduce genetic
material into cells to compensate for abnormal
genes or to make a beneficial protein. If a mutated
gene causes a necessary protein to be faulty or
missing, gene therapy may be able to introduce a
normal copy of the gene to restore the function of
the protein.

A gene that is inserted directly into a cell usually
does not function. Instead, a carrier called a vector
is genetically engineered to deliver the gene.
Certain viruses are often used as vectors because
they can deliver the new gene by infecting the cell.
The viruses are modified so they can't cause disease
when used in people. Some types of virus, such as
retroviruses, integrate their genetic material
(including the new gene) into a chromosome in the
human cell. Other viruses, such as adenoviruses,
introduce their DNA into the nucleus of the cell, but
the DNA is not integrated into a chromosome.

The vector can be injected or given intravenously
(by IV) directly into a specific tissue in the body,
where it is taken up by individual cells. Alternately,
a sample of the patient's cells can be removed and
exposed to the vector in a laboratory setting. The
cells containing the vector are then returned to the
patient. If the treatment is successful, the new gene
delivered by the vector will make a functioning
protein.

Researchers must overcome many technical
challenges before gene therapy will be a practical
approach to treating disease. For example,
scientists must find better ways to deliver genes
and target them to particular cells. They must also
ensure that new genes are precisely controlled by
the body.

A new gene is inserted directly into a cell. A carrier
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called a vector is genetically engineered to deliver
the gene. An adenovirus introduces the DNA into
the nucleus of the cell, but the DNA is not integrated
into a chromosome.

Current gene therapy research has focused on
treating individuals by targeting the therapy to
body cells such as bone marrow or blood cells. This
type of gene therapy cannot be passed to a person’s
children. Gene therapy could be targeted to egg and
sperm cells (germ cells), however, which would
allow the inserted gene to be passed to future
generations. This approach is known as germline
gene therapy.

The idea of germline gene therapy is controversial.
While it could spare future generations in a family
from having a particular genetic disorder, it might
affect the development of a fetus in unexpected
ways or have long-term side effects that are not yet
known. Because people who would be affected by
germline gene therapy are not yet born, they can’t
choose whether to have the treatment. Because of
these ethical concerns, the U.S. Government does
not allow federal funds to be used for research on
germline gene therapy in people.
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