Breast-Cancer Cells Low in Protein Found to Suppress Growth
DECEMBER 31, 2004
DENVER — A protein known as cdk6 inhibits proliferation of some cell types and may play a role in the development of
breast cancer, according to a report by researchers at National Jewish Medical and Research Center. Joseph Lucas,
PhD, Erwin Gelfand, MD, and Joanne Domenico, report in the February issue of Molecular Cancer Research, that
breast-cancer cells have low to nonexistent levels of cdk6, while normal cells have relatively high levels. Cell growth in
two tumor-cell lines dropped significantly when levels of cdk6 were increased inside the cells.

"These findings suggest a new and promising avenue of breast-cancer research," said Lucas, Associate Professor in
the Pediatrics Department, Division of Cell Biology, at National Jewish. "Many researchers have thought that the cdk
proteins only promote cell growth. But our findings support an emerging model of the cell cycle, which holds that
some of them, such as cdk6, actually suppress growth of some cell types."
Lucas, Gelfand and Domenico compared normal human breast cells with 10 breast-cancer cell lines. All 10 tumorcell lines had significantly less cdk6 than the normal breast cells, with seven of the 10 having little or no cdk6.
Because cell lines can differ from cells in bodies, the researchers also looked at cdk6 levels in normal and tumor
breast tissues taken from patients. Staining of the tissue samples indicated that normal tissue had much more cdk6
than did tumor tissue, especially in the cell nuclei, where cdk6 functions.
When these investigators inserted genes coding for cdk6 in two of the tumor-cell lines, cell growth rates dropped by
about 68%. One of the tumor-cell lines lost the inserted cdk6 gene and resumed a rapid growth rate.
Additional data indicated that cdk6 may regulate a molecule known as p130, which is known to suppress cell growth.
In fact, a promising class of cancer drugs, known as histone deacetylase inhibitors, may also act on p130. The
researchers are now studying the effect that one of these drugs, suberoylanilide hydroxamic acid (SAHA), has on cdk6.
"These data place cdk6 as a major regulator of breast epithelial growth," said Dr. Gelfand, Chairman of Pediatrics at
National Jewish. "They suggest that if we can keep cdk6 levels up in breast tumors, we may be able to prevent the
malignant cells from dividing. Secondly, we might be able to use cdk6 as a diagnostic tool by determining if cells are
normal or malignant depending upon the amount of cdk6 found in them."
National Jewish has applied for a patent on the use of cdk6 as a marker for cancer and as a target to control cell
growth.

National Jewish Health is the leading respiratory hospital in the nation. Founded 120 years ago as a nonprofit hospital,
National Jewish Health today is the only facility in the world dedicated exclusively to groundbreaking medical research and
treatment of patients with respiratory, cardiac, immune and related disorders. Patients and families come to National
Jewish Health from around the world to receive cutting-edge, comprehensive, coordinated care. To learn more, visit the
media resources page.
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