
 

New therapy targets cause of adult-onset
muscular dystrophy
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Scripps Research graduate student Angel Angelbello and chemistry professor
Matthew D. Disney, PhD, report promising data about their RNA-binding
myotonic dystrophy type 1 compound in PNAS. Credit: Scripps Research
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People diagnosed with myotonic dystrophy type 1 have difficulty
unclenching muscles due to a genetic defect that generates toxic material
within their cells. There is currently no treatment. In a new report
published in the Proceedings of the National Academy of Sciences on
Monday, a group at Scripps Research in Florida reports making a
potential drug that targets its key disease-causing RNA. In mouse and
cellular models of myotonic dystrophy type 1, it improved the muscle
defects with no apparent side-effects.

The study appeared on line Friday in PNAS. More work lies ahead
before testing in people will be possible, but "the results look better than
we could have imagined," says lead author Matthew Disney, Ph.D., a
Scripps Research chemistry professor.

"The results suggest that our technology can be used to treat myotonic
dystrophy type 1 and similar categories of inherited diseases, and
without unintended, off-target effects," Disney says, adding, "There is
great potential for drugging RNA in all disease settings."

The most common form of muscular dystrophy in adults, myotonic
dystrophy type 1 has been estimated to affect around 1 in 8,000 people,
although the Myotonic Dystrophy Foundation, based in San Francisco,
reports that misdiagnosis is common, likely leading to underreporting.
Genetic studies suggest the actual numbers are more than three times
higher, around 1 in 2,500, says Molly White, CEO of the foundation.

The disease is inherited. Symptoms emerge in late teens or early
adulthood as genetic changes accumulate. They include muscle
clenching, lock-jaw, early-onset cataracts, brain fog, muscle wasting and
weakness, digestive difficulties, and sudden cardiac death, White says.
Severity and rate of progression depend on factors including the nature
of the genetic defect.
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Myotonic dystrophy type 1 occurs when a sequence of three nucleotides,
CTG, is repeated too many times within a gene called DMPK. Toxic
protein clumps generate further genetic defects, resulting in muscle
weakness and other symptoms. A healthy person could carry between 5
and 35 repeats of CTG within that gene without experiencing obvious
difficulty. But symptomatic people may have 50, 100 or even up to
4,000 repeats of the CTG sequence.

The drug Disney's group designed, called Cugamycin, works by
recognizing the toxic RNA repeats and destroying the garbled gene
transcript. Significantly, in treated animals, the drug left the healthy
version of the gene transcript intact. The results were consistent in both
the mouse model of myotonic dystrophy type 1 and in human patient-
derived muscle fibers called myotubes.

Cugamycin was made by attaching an RNA-binding molecule to an
existing drug called bleomycin, which cleaves nucleic acids.

"Analysis of the tissue from a pre-clinical disease model showed more
than 98 percent of the disease defects are improved, with no detectable
off-targets." Disney says.

So far, the results have been excellent, but these studies are still in their
early stages, says Alicia Angelbello, the study's first author and a Scripps
Research graduate student.

"A key next question will be to evaluate the effectiveness of our
compound over a longer period of time," she adds. In the current study,
the treated mice experienced fewer instances of "myotonic discharges"
in their muscles—occasions when it takes longer than usual for a
contracted muscle to relax—compared to untreated mice, Angelbello
says.
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"Once given the Cugamycin at a dose of 10 milligrams per kilogram, the
frequency of the myotonic discharges was reduced by 50 percent, which
is a significant improvement," Angelbello says. "The fact that we can
improve the muscular and genetic defects in DM1 mice with the
molecules we have made in the lab is a significant step in learning about
how to treat this disease," she says. The Myotonic Dystrophy Foundation
has supported Disney's work for many years.

"Matt Disney is super-committed to making a treatment for this disease,"
says White, CEO of the Myotonic Dystrophy Foundation. "It's clear that
many people think his lab is on the right track. We're thrilled at the
progress he is making."

  More information: Alicia J. Angelbello et al, Precise small-molecule
cleavage of an r(CUG) repeat expansion in a myotonic dystrophy mouse
model, Proceedings of the National Academy of Sciences (2019). DOI:
10.1073/pnas.1901484116
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