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Vienna, 31 May 2022

More than 87,000 people in Austria living with autism
How modern genetic research is aiming to improve treatment in fu-
ture

In many cases, the causes of neurodevelopmental disorders such as autism, epilepsy
and mental disabilities are genetic. With the help of genetic models based on mouse
models as well as stem cells, detailed research is being conducted into 15 special
genes and the brain mechanisms behind them, with a view to developing new thera-
pies. The research centring on the BCKDK gene proved to be a success story. This
and other scientific breakthroughs in the field of human genetics will be under discus-
sion at the 2022 European Society of Human Genetics (ESHG) Conference from 11 to
16 June at the Austria Center Vienna.

“Usually, neurodevelopmental disorders such as autism, epilepsy and mental disabilities are
not discovered until children miss specific milestones in their cognitive development — such
as learning to walk or talk — entirely or only reach them with a significant delay. In many
cases, the causes are genetic. And this is exactly where we start with our research to find out
which genes are responsible for neurodevelopmental disorders. It is only once we know what
exactly is happening in the brain and we understand the mechanisms that take place there
that individual therapies can be developed as personalised treatments, which will also help to
bring about a significant improvement in the children’s cognitive functioning,” explained Prof.
Gaia Novarino, Vice President of Science Education at the Institute of Science and Technol-
ogy Austria (ISTA) and keynote speaker at the ESHG 2022 Conference.

Success story - the BCKDK gene: from initial discovery to nutrition therapy

A major research breakthrough in the field of neurodevelopmental disorders was the discov-
ery of the BCKDK gene, which can be found on the sixteenth chromosome. BCKDK is short
for branched chain ketoacid dehydrogenase kinase. “This gene can cause an amino acid
metabolism disorder which subsequently leads to neurodevelopmental disorders. Specifi-
cally, the BCKDK gene normally encodes an enzyme that is responsible for regulating spe-
cific amino acids and which builds up proteins. People with the BCKDK genetic anomaly
break down these particular amino acids more,” Novarino confirmed. In the case of BCKDK,
a simple and effective therapy was identified that involved increased intake of these special
amino acids through nutrition or infusion, which significantly improved the cognitive functions
of children affected by this form of autism and epilepsy.

Basic research into 15 genes using mini brains
Research into the causes of neurodevelopmental disorders and the development of thera-
pies to treat them continues to prove challenging in many cases, as both causes and forms
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can vary hugely from one case to the next. “As a result, we focus on smaller groups of very
similar cases. At present, in my research group we are looking at 15 different genes which
are also representative of various gene types. Some genes regulate proteins, while others
are responsible for transcription — in other words, the process governing how a segment of a
gene’s DNA is copied before being translated into a protein.” Another focus of the research is
not just to look at the gene in isolation, but to understand what it does on various different
levels — molecular, cellular, in neurological networks and in the brain. To help achieve this,
researchers are using genetic models from mice and stem cells to create neurons and mini
brains that show how the human brain works. “Since genetic research is such a new science,
it is extremely difficult to say when findings might eventually lead to specific therapeutic appli-
cations,” said Novarino.

Genetic research the key to personalised medicine

“It is only when we really understand what is happening with the genes and what is going on
in the brain that we can develop effective treatments as we take the next step towards preci-
sion medicine,” Novarino noted. This is particularly important as many development disor-
ders of the nervous system are resistant to treatment. While some neurodevelopmental dis-
orders such as various types of epilepsy can be treated with drugs, getting the dose right still
involves an amount of trial and error and they often end up suppressing other brain activities.
Novarino hopes that genetic research will help to bring about significant improvements in
treatment outcomes. After all, close to 2 in 100 children in Austria have autism. The
Dachverband der dsterreichischen Autistenhilfe an umbrella organisation providing support
for autism sufferers, puts the total number of people living with an autism spectrum disorder
in Austria even higher at 87,000. An additional 80,000 Austrians are estimated to suffer from
epilepsy.

About IAKW-AG

Internationales Amtssitz- und Konferenzzentrum Wien, Aktiengesellschaft (IAKW-AG) is
responsible for maintaining the Vienna International Centre (VIC) and operating the Austria
Center Vienna. The Austria Center Vienna is Austria’s largest conference centre, with 19
halls, 180 meeting rooms, and some 26,000 m? of exhibition space, and is one of the top
players on the international conference circuit.
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