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Introduction

Muscular dystrophy, a group of disorders of the muscular system, is characterized by weakness and muscle
atrophy (wasting of skeletal muscle). Muscle atrophy can result from a number of factors such as prolonged bed
rest, cast immobilization, trauma, or disease. Although it is known that disruptions of electrical activity in myofiber,
including denervation, lead to muscle atrophy, the mechanisms that regulate muscle atrophy are still poorly
understood. Research to date shows that changes in the pattern of electrical activity regulate expression of
proteins involved in synaptic transmission, contraction, and metabolism. There is a need for a better
understanding of the genes and factors that potentially participate in the regulation of muscle growth and
prevention of muscle atrophy. In addition, a more accurate diagnosis of patients with muscle atrophy is also
needed.

Description of the Project

As outlined in this patent, Drs. Burden and Littman identified that induction of runx1, a gene regulated by
electrical activity, is required to maintain the structural integrity of muscle. Using a mouse model with the runx1
gene inactivated only in muscle, they were able to demonstrate that Runx 1 is required to sustain denervated
muscle and to minimize muscle wasting. Furthermore, inactivation of runx7 in denervated myofibers leads to
structural aberrations found in a variety of congenital myopathies and in critical illness myopathy. These structural
abnormalities include muscle cell autophagy, which is responsible for the bulk degradation of long-lived proteins,
the loss of thick filaments and the disorganization of Z-discs. These observations suggest that autophagy
contributes to the severe wasting of denervated runx1 mutant myofibers, and that runx1 is required to prevent
autophagy and muscle wasting.

Applications

This invention has the following applications:

1. Treatment of patients suffering from, or at risk for, congenital myopathies or critical illness myopathies by
stimulating muscle growth or inhibiting muscle atrophy via the administration of an agent capable of stimulating
runx1 gene expression or activity in a muscle cell. Examples of diseases covered could potentially include
skeletal muscle disorders resulting from injury or neuropathy, treatment with neuromuscular blockers and/or
dexamethasone, and smooth muscle disorder such as arterial sclerosis.

2. Screening, diagnosis, or prognosis of diseases characterized by muscle atrophy in a subject by utilizing
the DNA or polypeptide sequence information of runx1 gene. In addition, the same method can be used to
determine if a subject is at risk for developing a myopathy.

3. Identification of candidate compounds that regulate muscle mass or function by testing the effect of the
compound on the activation of runx1, or targets of runx1, gene. The candidate compound can either be a small
molecule or a biologic comprising the runx1 nucleic acid or polypeptide.
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