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About the project

Around 55 children are diagnosed with rhabdomyosarcoma each year in the UK. But unlike adult
cancers, which are caused by an accumulation of genetic errors (DNA) acquired over decades,
some types of rhabdomyosarcoma are caused by a single genetic fault.

Around 25% of patients with rhabdomyosarcoma have a genetic error where two normal genes have
fused together to become one abnormal gene. This fusion causes the cancer. This is known as the
‘fusion-positive’ subtype and has the worst survival rates. Fusion-positive rhabdomyosarcoma patients
have one of two fusion genes, PAX3::FOX01 or PAX7::FOXO01.

These fusion gene errors make abnormal instructions for proteins. More than just sequences of the genetic
code, these instructions (called mRNA) also fold into complex 3D shapes. The correct shapes are critical
for producing the protein.

Dr Darrell Green at the University of East Anglia has recently discovered that the 3D shapes of fusion
gene mRNA are a central driver of fusion-positive rhabdomyosarcoma. He believes this could be critical
in understanding how the cancer develops, spreads around the body, and responds to treatment. In
the future, he hopes to create targeted medicines that can affect the 3D mRNA so that it can no longer
produce the cancer-causing protein.

In this project, Dr Green hopes to confirm the importance of 3D shape and discover what changes

between different fusion genes and in different patients. His research team will:

1. Create the world’s first 3D computer models of the shape of the two fusion genes.

2. Compare the tumours of each variant in lab models and patient samples to see how the mRNA’s
3D shape affects the cancer’s spread around the body.

3. Look at whether shape-modifying medicines can stop the tumours from spreading.

The 3D models will be invaluable for companies developing and testing new shape-modifying drugs to
treat gene mutations. Because the drugs would target fusion genes, which only the cancer cells have, Dr
Green hopes that there would be no damage to healthy cells. The long-term goal for this project is

to deliver a Phase 1 clinical trial of a new fusion gene targeting drug within five years.



Progress

The researchers have continued investigating how the PAX3::FOXO1 fusion gene behaves inside
rhabdomyosarcoma cells. They have successfully mapped the 3D shape of the gene’s RNA instructions in
living cancer cells and identified regions that appear flexible and potentially vulnerable. Building on their
earlier work, the team are now developing ways to interfere with the processes that maintain these RNA
structures. This could prevent the cancer cells from producing the PAX3::FOXO1 protein, which helps drive
tumour growth. They hope this will reveal whether targeting the RNA before the protein is made could
form the basis of a new treatment approach.

What'’s next?

The next step is to test whether blocking the processes that maintain the PAX3::FOXO1 3D structures
affects how rhabdomyosarcoma cells grow and survive. The researchers will use specially developed
laboratory models to explore whether blocking these processes changes the amount of PAX3::FOXO1
protein produced by cancer cells. They will also continue investigating whether this approach could work

across different forms of the fusion gene.
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