Research update on the ataxias – Professor Massimo Pandolfo, Service de Neurologie, Hôpital Erasme, Brussels

Lay summary

The first scientific talk of the day was given by an eminent researcher in the ataxia field, Professor Massimo Pandolfo who works at the Hôpital Erasme in Brussels. He gave an overview of recent developments in research on the inherited ataxias. He highlighted how there have been many new genes found that cause ataxia, meaning it will be easier to get a diagnosis for a specific type of ataxia. He reported how the gene causing the dominantly inherited ataxias SCA5 and SCA13 had been found within the last year and how the gene causing SCA11 had just been found by a team in the UK led by Dr Giunti and Professor Wood (still not published). All this information is also very important in order to establish the disease mechanisms and identify potential medications. 

Professor Pandolfo also discussed the importance of measuring ataxia using specific rating scales, in order to measure the progression in each individual with ataxia and to help assess the effect of treatments. He reported on the successful completion of a new rating scale called ‘SARA’ that was developed by a number of groups around Europe, including the UK, as part of the large European Commission funded project (euroSCA). Assessments of the scale were carried out in different countries to ensure reliability of the scale and its effectiveness at measuring ataxia.

The next section of his talk focused on the work his team has been doing on a mouse model of SCA1. They found that nerve impulses are impaired in these mice and they discovered the precise reason for this being an increase in potassium influx through what are known as potassium channels. This kind of information is important in the development of targets for intervention.

He then focused on some of the recent developments in Friedreich’s ataxia (FA) research. Having explained that FA is caused by an extension in the responsible gene that causes a reduction in the protein frataxin, he went on to discuss the various therapeutic approaches being explored. The use of antioxidants such as Coenzyme Q10 and idebenone was briefly mentioned but these were discussed in more detail in a later talk.

He then described recent findings in research that aims to increase the levels of frataxin by acting on the gene causing FA, focusing on research carried out by his team, the team of Professor Festenstein in London and that of researchers in the Scripps Research Institute in California. 

The rationale for this research stemmed from a theory described by Professor Festenstein in a paper in 2003. As mentioned above it is already known that an extension in the frataxin gene is responsible for Friedreich's ataxia. This extension is in the form of repeated sequences of DNA ('repeats'). The theory was that these 'repeats' may induce silencing of the gene using a specific mechanism that involves the packaging of neighbouring DNA into a dense structure that prevents access to the gene. It is important for a number of proteins to access genes in order for genes to work. 

This theory has now been proven correct by Professor Festenstein’s team [in an Ataxia-UK funded project]. This means that there is a rationale for testing modifying drugs that are known to act on such densely packaged DNA to enable access to the frataxin gene. A number of drugs, from a group of drugs known as histone deacetylase inhibitors, were tested by the researchers in California in blood cells taken from FA patients and grown in the lab. They found that one drug in particular caused an increase in frataxin in these cells, suggesting that it must have worked in switching the gene on again. This drug was then modified in a number of ways by a chemist in the team and one of the modifications led to an even better drug that caused an even greater increase in frataxin levels. He showed an example of cells taken from a person with FA who had 30% frataxin compared to a non-affected carrier, and after 48 hours treatment with the drug this increased to 80% of the carrier. This is a striking increase that has been confirmed in a number of patient cells. This exciting news was published in the journal Nature Chemical Biology in August. 

Prof Pandolfo’s team and Dr Festenstein’s have been collaborating with the US researchers and are now planning more experiments to confirm the results and test the effect of this drug in a mouse model of FA. Crucially, it is important to establish whether this drug can be given to humans, or if it is too toxic. All this research is now taking place in the different laboratories to try and answer these important questions before any human trials can take place. 

