
 

Spread of deadly eye cancer halted in cells
and animals
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Green retinoblastoma cells in a zebra fish eye. Credit: David White, Jeff Mumm

By comparing genetic sequences in the eye tumors of children whose
cancers spread with tumors that didn't spread, Johns Hopkins Medicine
researchers report new evidence that a domino effect in cells is
responsible for the cancer spreading. Their experiments suggest that
blocking part of the chain of events—which they successfully
accomplished in zebra fish and human cells—stops the growth and
spread of the eye tumor cells.
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The new findings, the researcher say, offer a tempting target for treating
the most common eye cancer in children—retinoblastoma—that
originates in the retina. According to the World Health Organization, the
cancer affects an estimated 7,000-8,000 children and kills up to 4,000
worldwide each year.

A report on the experiments was published Nov. 6th in the journal 
Oncogene.

"There is no effective treatment for retinoblastoma that spreads," says
Laura Asnaghi, Ph.D., M.Sc., a research associate faculty member in the
Department of Pathology at the Johns Hopkins University School of
Medicine. "However, there is a chance for us to treat this deadly cancer
if caught early before the tumors spread. Therefore, we looked into the
causes for the tumor invasion, which can help us develop targeted
therapies to prevent invasion."

To uncover the series of molecular actions involved in tumor spread, the
Johns Hopkins researchers started by analyzing tissues from 10
patients—five of the patients had invasive tumors and five had tumors
that were not invasive. The researchers compared the RNA profiles of
these two groups and found a twofold to threefold increase in RNA
levels for the gene that codes for activin A receptor type 1C (ACVR1C)
in invasive retinoblastoma cells compared to noninvasive cells. This
finding stood out because the activin receptor gene is already known to
have a role in other cancers, including gallbladder and breast cancer.
Researchers considered that the activin receptor may be a key target for
suppressing cancer spread and growth in retinoblastoma.
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Apoptosis induced by drug: Cell deaths (in red) induced by drug. Credit: Laura
Asnaghi, Charles Eberhart

Normally, when the activin receptor detects a growth signal, it triggers
cells to grow and divide. The researchers treated cells with the drug
SB505124, which blocks the activin receptor from detecting other
growth signals, to see what would happen. They put the cells with the
drug on a filter and measured invasion by looking at how many cells
moved through the filter. Results showed that the growth, proliferation
and invasion of retinoblastoma cells treated with the drug were
suppressed by 60 to 80 percent.

After confirming the activin receptor's role in spreading retinoblastoma
in cells, the researchers wanted to see whether this worked in live
animals. They next pursued experiments in embryonic zebra fish, since
this convenient model hasn't quite developed its immune systems yet and
won't reject other types of cells transplanted into it. The researchers
injected human retinoblastoma cells into 2-day-old zebra fish eyes, and
they monitored the growth and spread of the cancer cells by measuring
the diameters of eye tumors over the next four to six days.
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Then they administered the same drug (SB505124) used to inhibit the
activin in the zebra fish eyes. According to the researchers, they saw a
55 percent reduction in the diameter of eye tumors compared to zebra
fish eyes not injected with the drug. Overall, Asnaghi says, the
experiments show that blocking the activin receptor could be effective in
suppressing the growth and spread of invasive retinoblastoma cells in
people.

"We hope our findings will provide new therapies for retinoblastoma,
and lead to preserving vision and improving outcomes in a greater
number of children affected by retinoblastoma both in the United States
and worldwide," says Asnaghi. "We are cautiously optimistic though,
because we need to do more research before any related therapies can be
safely developed or tested for patients."
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