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Cancer Gene BRAF Involved in Pilocytic Astrocytomas

Call it a case of mothers’ intuition.


In May 2004, two mothers of children with rare brain tumors called pilomyxoid astrocytomas came to Hopkins pathologist Peter Burger, M.D., requesting that he research cures, or try to identify pathways that could be used to potentially treat the tumors with available drugs. At the time, very little was known about the molecular changes promoting the formation or growth of the tumors, which are noncancerous but can grow rapidly, causing cognitive or motor problems.

After the moms and other affected families they met helped raise over $175,000 for the research, Burger and colleague Charles Eberhart, M.D., Ph.D., set out to investigate the genomic alterations of pilocytic astrocytomas, a related, less aggressive form of the tumors. 
“Because the pilocytic tumors don’t grow rapidly and most children survive, they had not been a big research priority,” explains Eberhart, an associate professor of pathology, ophthalmology and oncology. “I originally told (the moms) that there was a fairly low chance of finding a pathway that could be treated with existing medications.”
Still, Eberhart, Burger and associates Eli E. Bar, Alex Lin and Tarik Tihan used sensitive laboratory equipment, including oligonucleotide array comparative genomic hybridization, to scrutinize small segments of DNA from tissue taken from 25 pilocytic astrocytomas.

Their findings, published in the September issue of the Journal of Neuropathology and Experimental Neurology, showed the mothers’ instincts were correct.


The scientists discovered that seven of the tumors had significant genetic changes, including gains or losses of entire chromosomes. In addition, most of the tumors showed extra copies of a small region of DNA located at chromosome 7q34, occurring within the confines of a well-known cancer-causing gene called BRAF. They also documented activation of the proteins MEK and ERK, which function downstream of BRAF in most pilocytic astrocytomas.

“The fact that the BRAF signaling pathway seems to play a central role in the growth of pilocytic astrocytomas is particularly exciting because inhibitor medications affecting several proteins in this cascade have been developed,” Eberhart says. “Some of these drugs already have been used in human clinical trials and might well inhibit the growth of pilocytic astrocytomas.”


The drugs could potentially be used in managing patients with pilocytic or pilomyxoid tumors that occur in locations that make surgical removal impossible, Eberhart says.


The research team is now trying to pinpoint more specifically how BRAF is activated by the astrocytomas’ molecular changes.
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