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What is Duchenne muscular dystrophy?

Duchenne muscular dystrophy (DMD) is a genetic condition caused by changes
in the DMD gene that prevent the production of dystrophin, a protein that
helps protect muscle fibres from damage during normal muscle activity.
Without dystrophin, muscles become progressively damaged, leading to
muscle weakness, loss of walking ability, and heart and breathing difficulties.

Approximately 10% of people with DMD have duplications, where part of the
DMD gene is copied more than once. The authors state that, before this study,
no rat model accurately reproduced this type of mutation.

What was the aim of this study?

The researchers aimed to develop a rat model carrying a duplication of Dmd
duplication mutation of exons 10-17, corresponding to a type of mutation
found in people with DMD.

They also wanted to understand how the disease develops in this model by
examining whether the model closely reflects the muscle, heart and breathing
problems seen in DMD and comparing them with healthy rats.

How was the study carried out?

Using CRISPR/Cas9 genome editing, the researchers created rats with a
duplication in part of the Dmd gene. CRISPR/Cas9 is a gene editing technique
that make precise changes to DNA. It is often described as ‘molecular scissors’
that can find specific parts of a gene and cut it. This allows researchers to
remove, alter or disable specific genetic elements.

They examined the rats at 6 and 10 months of age, evaluating:

e dystrophin production,

e muscle structure,

e muscle function,

e breathing muscle (diaphragm) function,



e heart function,
e body weight,
e and survival.

The results were compared with healthy littermates.

What did the researchers find?

The researchers successfully established a new rat model called R-DMDdup10-
17. They found that the duplication caused dystrophin deficiency, preventing
the rats from producing normal dystrophin protein, similar to what happens
in DMD.

At both 6 and 10 months of age, skeletal muscles, the diaphragm and the
heart showed features of muscular dystrophy. These included:

e loss of muscle fibres,
e fibrosis (replacement of muscle tissue with scar tissue),
e and widespread structural abnormalities in muscle tissue.

These changes were associated with:

e reduced body weight,

e muscle weakness,

e impaired diaphragm function,

e and electrical abnormalities in the heart.

Why is this research important?

Before new treatments can be tested in people, they are often evaluated in
animal models that closely resemble the human condition.

This study created the first rat model designed to mimic a severe DMD-causing
duplication mutation. Because the rats develop many of the key features seen
in Duchenne muscular dystrophy, the model could help researchers better
understand how this type of mutation causes disease.

The model may also provide an important tool for testing new therapies aimed
specifically at correcting duplication mutations in the DMD gene.

What are the next steps?

The researchers believe that this rat model can now be used to evaluate
targeted gene therapies designed to correct DMD duplication mutations. In
particular, it may help support the preclinical evaluation of this type of
genetic therapy before these approaches move into clinical trials.



For more detailed information, you can refer to the full research article
published in Skeletal Muscle: https://pubmed.ncbi.nlm.nih.gov/40490752/
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