
 

Preclinical study of therapeutic strategy for
Lafora disease shows promise
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A team led by Dr. Matthew Gentry has published preclinical data on a promising
new therapeutic strategy for treating Lafora Disease, a fatal form of childhood
epilepsy Credit: UK Office of Public Relations

A team of scientists have designed and tested in mice a novel and
promising therapeutic strategy for treating Lafora Disease (LD), a fatal
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form of childhood epilepsy. This new type of drug—called an antibody-
enzyme fusion or AEF—is a first-in-class therapy for LD and an
example of precision medicine that has potential for treating other types
of aggregate-based neurological diseases.

LD is an inherited epilepsy and neurodegenerative disorder caused by
intracellular carbohydrate aggregates in the brain. LD patients develop
normally until the teen years when seizures begin. Epileptic episodes
become increasingly severe and more frequent, followed by rapid
cognitive decline and a vegetative state. LD patients typically die within
10 years of diagnosis.

"LD is devastating for patients and their families, and currently there are
no effective treatments," said Dr. Matthew Gentry of the University of
Kentucky College of Medicine and a lead scientist on the study. "We've
been working to define exactly what causes the disease and to develop
effective therapies."

It is now understood that LD is caused by toxic carbohydrate aggregates
called Lafora bodies. Structurally, the aggregates resemble plant starch,
the major source of carbohydrates in the human diet.

"Amylase is an enzyme that our bodies naturally secrete in saliva and in
the gut to break down the starch in our food," Gentry said. "A study
from the 1970s suggested that amylase could also degrade Lafora bodies.
However, we needed a way to get the amylase into brain cells, where the
Lafora bodies are found."

The Gentry laboratory collaborated with Valerion Therapeutics, a
clinical-stage biotechnology company with a novel antibody-based
delivery platform capable of carrying active biotherapeutics into cells.

"We fused human amylase to our proprietary antibody fragment for
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intracellular delivery of enzyme into cells of mice genetically engineered
to develop LD," said Dr. Dustin Armstrong, Valerion's Chief Scientific
Officer.

This antibody-amylase fusion, called VAL-0417, virtually eliminated the
Lafora bodies in LD mouse brains and other tissues.

"A seven-day continuous infusion of VAL-0417 directly into the brain
restored normal brain metabolism in the LD mice, suggesting VAL-0417
could reverse the disease in humans," said Gentry. "I've been working to
define the basic mechanisms of LD for nearly 15 years and it's truly
amazing to see this science translated into a potential therapeutic."

Epilepsy is a heterogeneous condition with multiple genetic,
environmental, and sporadic causes that affects 50 million people
worldwide. One-third of these patients have drug-resistant seizures,
demonstrating an urgent need for personalized therapeutic strategies.

Dr. Kathryn Brewer, also of the UK College of Medicine and co-
investigator on the study, noted that the study results have potential
treatment applications beyond this ultra-rare disease.

"Lafora Disease belongs to a family of human diseases called glycogen
storage disease," she said. "GSDs are caused by mutations in genes that
result in glycogen mis-regulation and cause pathogenic consequences in
various tissues, and the Valerion technology is a promising drug platform
to treat a range of GSDs."

The study was published in the July 25th edition of Cell Metabolism.

  More information: M. Kathryn Brewer et al, Targeting Pathogenic
Lafora Bodies in Lafora Disease Using an Antibody-Enzyme Fusion, 
Cell Metabolism (2019). DOI: 10.1016/j.cmet.2019.07.002
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