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Gene Therapy

Recently, medical scientists discovered how to alter the genes of people who have inherited diseases. This is called
gene therapy. Severe combined immunodeficiency (SCID) is an inherited disease. The immune (self-defense)
system of children with this disorder is unable to fight infections effectively. Such children can become seriously ill
and die from infections that have little or no effect on most people. There are two forms of the illness. One is caused
by the inheritance of a pair of recessive alleles, which can be controlled with regular injections of drugs. Gene
therapy provides a longer-term answer. Early attempts in the 1990s proved only partially successful. But by 2002 a
team of Italian and Israeli doctors had managed to establish a healthy immune system in two patients, who now lead
normal lives.

The other, more common form occurs only in boys. It is caused by a mutation on the X chromosome and cannot be
treated with injections. Sufferers have to live in an “air bubble” that keeps them away from as many infectious
organisms as possible. Recent advances in gene therapy techniques by French scientists may help sufferers. The
researchers take blood stem cells—cells that will eventually become blood cells but have yet to become them.
Healthy genes are inserted into the stem cells. Then the cells are returned to the patient. So far nine boys have
been treated. Most of them are healthy, although there are concerns that this treatment may lead to a high risk of
leukemia.

Problems with Gene Therapy

Human gene therapy may one day revolutionize the treatment of inherited disorders. But various factors make it an
extremely tricky process to undertake. Most human genes are large, and they are difficult to deliver to target cells.
They usually work in concert with a host of other genes. Most importantly, the new genes must be accepted by the
target cells before they are able to function.

The Potential for Gene Therapy

Despite slow progress so far, the outlook for gene therapy is very exciting. The human genome was sequenced in
detail by 2003, and researchers have found dozens of genes involved in genetic disease. It is possible that gene
therapy will one day treat many of the 4,000 or so known human genetic diseases. Gene therapy can also be used
to treat diseases that are not necessarily inherited, such as certain forms of cancer. Genes inserted into cancerous
cells could switch off the growth of the cell or could make the cells more sensitive to drugs designed to kill them.

Future Efforts

Most of the gene therapies currently under research involve only the patient’s nonreproductive body cells.
Corrections to the genes of these cells cannot be passed on to children. However, gene therapy would be more
powerful if a person’s reproductive cells could be treated. This process is called germ-line therapy. A mother or
father with genes for a known genetic disorder could receive germ-line therapy. They would then know that they
could not pass on the disorder to their children.
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The Slippery Slope?

Many people are concerned that tampering with human reproductive cells in germ-line therapy would alter the
genetic destiny of entire families. Some see this approach to treating disease as a first step toward designer babies
—a step they do not want to see taken. After all, they argue, if you can make your child disease free, why should it
stop there? People might begin inserting genes for greater height or strength, features such as eye or skin color, or
maybe even increased intelligence.
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