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Lay Summary:

This application seeks funding for a special new microscope which can image drugs and
cancer cells in tissues of living organisms and can be used to explore mechanisms of
cancer cell signaling and invasion within the body and to test new therapeutic drugs.
Research projects within the grant fall into three areas. In the first, the microscope will
be used to explore mechanisms of increased tumor cell invasiveness in isolated cells and
in live animals. One of these mechanisms involves the RON receptor, which is a highly
expressed protein in many tumors. RON is involved in signaling that turns on the ability
of a cancer cell to spread to other tissues. The microscope will also be used to investigate
special structures in cancer cells, called invadopodia, which are used by cancer cells to
break out of their original tissue. In a second line of research, the microscope will be
employed by a series of investigators to explore anticancer effects of drugs. The
investigators, once demonstrating anticancer effects on tumor cells grown outside the
body, will monitor the effects of the test agents on tumor cell function and survival in
animals. Agents will be screened as well for preventive effects. Finally, in a third group of
experiments, the microscope will be used to explore tumor cell invasion and disruption of
the brain. The brain is one of the most difficult organs to treat in cancer, because once
tumor cells have invaded the brain from other organs, they show very poor response to
most therapeutic drugs. Researchers will use the microscope to explore mechanisms by
which tumor cells invade the brain and investigate new means of getting drugs into brain
to treat these tumors. The microscope will be supported and maintained by researchers
and administration through an equipment core and a dedicated user oversight group.


