Key breast cancer gene found

Joint McGill-McMaster discovery may lead to drugs with few side effects
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Canadian researchers have identified a new gene that they say drives tumour growth in breast cancer - a discovery that might lead to a drug therapy with minimal side effects.

The gene in question, beta1-integrin, plays a key role in the formation of embryos. In some women, however, beta1-integrin is hyperactive and can cause breast cancer, one of the researchers explained yesterday.

"This is a fairly important discovery in the field," said Dr. William Muller, of the molecular oncology group at the McGill University Health Centre.

"We've found a gene that is potentially very critical for tumour induction in breast cancer, but we probably think it has general application to other cancers as well."

Among the other malignancies in which beta1-integrin has been found are prostate, colon and ovarian cancers.

Researchers from McGill and McMaster University in Hamilton, Ont., "knocked out" the gene in more than a dozen breast-cancer-prone mice.

First, they showed the removal of the gene did not harm the normal mammary development of the lab animals.

To their astonishment, they also found the absence of the gene prevented the swelling tumours from growing.

"The cancer cells just stopped," Muller said.

"They weren't dead. They simply stayed there and they appeared not to be capable of dividing any further."

In their experiments, the researchers conducted biopsies on the mice to extract bits of tumour. Using sophisticated recombinant genetic technology, they then knocked out the gene from the biopsied tissue. The findings were published in this month's journal, Cancer Cell.

"This is an exciting time in breast-cancer research," said Donald White, a McGill and McMaster graduate student who worked on the study.

"The more players (in cancer cells) we identify, the more likely we are to cure this disease."

Breast cancer is the most common malignancy in women. It ranks as the second-leading cause of female cancer fatalities, after cancer of the lung.

Last year in Canada, doctors diagnosed 21,000 cases, and 5,300 women died from the disease.

The gene discovery is part of a revolution in cancer research in the last decade that is based on a much better understanding of the molecular biology and genetic underpinnings of cancer cells.

The next step is to develop an effective drug therapy - a goal that could be achieved within five years, Muller said.

Given that the removal of beta1-integrin doesn't appear to affect breast development, a drug therapy that blocks the gene would probably have few side effects, he suggested.

"This is actually designing specific therapeutics that will hopefully have minimal impact on normal physiological functions," Muller said.

"Now, with things like Herceptin (a popular breast-cancer drug), one of the problems with it is cardio toxicity. That's related to the fact that the gene that's targeted, erb/2, is very important for some normal physiological processes."

Technically, beta1-integrin is a "proto-oncogene" - a gene that, in effect, activates another gene that in fact causes cancer.

In the lab experiments, the oncogene was the HER2/neu/erbB2 gene. Muller and his colleagues learned that without beta1-integrin, the oncogene could not function. Hence, the cancer became dormant.

Beta1-integrin, like all genes, produces enzymes for chemical reaction. One such enzyme is focal adhesion kinase (FAK). Muller said he suspects that if a drug were to bind to FAK, it would disable the beta1-integrin gene and, indirectly, halt the proliferation of the cancer.

One wildly successful cancer drug, Gleevec, works in precisely this manner.

It binds to a tyrosine kinase enzyme that is overproduced by a mutant gene, Bcr-Abl, that causes a rare cancer of the blood, chronic myelogenous leukemia.

Muller estimated that beta1-integrin might be indirectly responsible for up to 50 per cent of breast cancers.
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