
 

Agent clears toxic proteins and improves
cognition in neurodegeneration models

July 16 2017

Researchers have found cell receptors abnormally overexpressed in post-
mortem brains of those with Parkinson's and Alzheimer's diseases, and
that they can be inhibited in animal models to clear toxic protein
buildup, reduce brain inflammation, and improve cognitive
performance.

These dual findings, presented by Georgetown University Medical
Center (GUMC) researchers at the Alzheimer's Association International
Conference in London, mark the first time that the receptors, discoindin
domain receptors (DDRs), have been understood to play a role in
Parkinson's and Alzheimer's diseases. (They are primarily known as
potential targets against cancer.)

"Activation of these cell receptors appear to prevent brain cells from
cleaning out the trash - the toxic buildup of proteins, such as alpha-
synuclein, tau and amyloid, common in neurodegenerative diseases,"
says the study's senior author, neurologist Charbel Moussa, MBBS, PhD,
director of Georgetown's Laboratory for Dementia and Parkinsonism,
and scientific and clinical research director of the GUMC Translational
Neurotherapeutics Program.

When DDRs are over-expressed, their actions become destructive. One
reason may be that DDRs are protein enzymes known as tyrosine kinases
that act as on and off switches of the cell self-cleaning process known as
autophagy. Excess DDRs activation may switch off autophagy, resulting
in build-up of toxic proteins inside brain cells and possibly breakdown of
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the blood-brain barrier, common in neurodegenerative diseases, he says.

DDRs inhibition with a tyrosine kinase inhibitor appears to insulate the
brain via blood-brain barrier repair, which prevents harmful immune
cells that circulate in the body from getting into the brain where they can
indiscriminately attack and kill healthy and sick neurons, like those that
have been unable to perform autophagy to "take out their trash," says
Moussa.

"We studied an experimental tyrosine kinase inhibitor that enters the
brain and inhibits DDRs," explains Moussa, associate professor of
neurology. "Inhibition of these receptors with a low dose of the agent,
LCB-03-110, or reduction of DDRs expression in several models of
Parkinson's and Alzheimer's disease, allows nerve cells to switch on
autophagy to clear toxic proteins and help the brain insulate itself from
circulating inflammatory cells. This led to cognitive improvement in our
animal models."

Moussa has found other agents that target the process of autophagy. One
such agent nilotinib (Tasigna by Novartis), used to treat leukemia, is
being studied in patients with Parkinson's and Alzheimer's diseases.

Study collaborators include, from Moussa's lab Michaeline Hebron, MS,
Monica Javidnia, and Irina Lonskaya, PhD, a postdoctoral researcher.

Georgetown has filed a patent application related to use of certain DDR
inhibitors for the treatment of neurodegenerative diseases. Moussa is the
named inventor of the intellectual property protected. Also, Georgetown
holds an issued US patent on related technology for the use of nilotinib
for the treatment of certain neurodegenerative diseases and has other
pending patent applications in US and foreign jurisdictions. Moussa is
also the named inventor on this related intellectual property, which the
university has licensed to a company for further development and
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commercialization.
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