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The power of big data and cutting-edge gene 

technology are being harnessed by a Luminesce 

Alliance-funded study looking at speeding up and 

streamlining the discovery of new drugs to treat 

childhood cancers.

Outcomes for children with the most difficult-to-treat 

cancers remains dismal due to the lack of effective 

standard treatment options. By combining big data, 

computational strategies and novel experimental 

approaches in the laboratory, the project aims to 

identify molecular drivers of childhoods cancers, 

potentially leading to new treatments targeting 

specific genes.

The study, led by A/Prof Paul Ekert, Co-Head of the 

Personalised Medicine Theme at CCI, will address a 

critical gap in this process by using computational 

biology to sift the vast amount of genetic information 

being generated about childhood cancers.

“Over the last four years, the Institute has collected 

and profiled the genetic make-up of over 500 high-

risk paediatric tumours through ZERO,” A/Prof Ekert 

says.

“This provides us with an unprecedented dataset, 

from which we can gain insight into the specific 

molecular features and potential drivers of some of 

the most intractable paediatric cancers.”

A/Prof Ekert and his team will sift through the vast 

amount of genetic information gathered about 

childhood cancers, including the data from ZERO and 

from cancer cells lines developed in laboratories.

“We want to know which genes are expressed 

differently in paediatric cancer samples and which 

ones would be potentially good drug targets,” he 

explains.

Big data modelling
Utilising a model developed by Dr Antoine de Weck, 

Group Leader of the Computational Drug Discovery 

Biology Group at CCI, the team has identified 100 

genes from the human genome that show signs of 

playing an important role in childhood cancers.

They include genes that have not been explored 

previously as potential targets for drug therapies.

“It’s really intriguing. It suggests the possibility 

that there are potentially good specific targets for 

childhood cancers,” A/Prof Ekert says. “It could also 

lead to discoveries that have implications for the 

treatment of adult as well as paediatric cancers.”

The benefit of working at scale with such large 

datasets is that the chances of finding real biological 

phenomena are vastly improved.

The study will also involve investigating targeted 

genes with gene-editing tools, to try to tease out the 

likelihood of treatments being developed that can 

switch off or silence the cancer-causing mechanisms.
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Lifting the lid on genes to streamline           
discovery of new targeted treatments for 
childhood cancers
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Genomics – lifting the lid on   
cancer cells
A/Prof Ekert is excited at the potential of genomics 

to speed up drug discovery in paediatric cancer 

treatment.

“It’s like opening the hood of the car and seeing 

there are some things that make the car drive and 

some less important things, like the water for the 

windscreen wipers,” he says.

“We can now look at a granular level and ask ourselves 

what’s really important here? What makes this car – or 

these cancer cells – go? What could I pull out of this 

engine that will stop this car, stop it being cancer?”

Just like car engines, cancer-causing genetic 

changes might share similar mechanics, but operate 

differently.

“If there’s one thing that we’ve learned through ZERO, 

it’s that there’s more diversity than we had imagined 

in these molecular features of paediatric cancers,”    

A/Prof Ekert says.

“There are much more granular and refined classes of 

tumours than we’ve appreciated before. And there’s a 

whole lot going on with the genes and the genomes 

that we do not yet understand.”

The long-term goal of the study is development of 

novel drugs targeting the specific molecular drivers 

identified and validated for sarcoma and other 

paediatric cancers. The first step is to identify a small 

set of genes that deserve further investigation.

Collaboration is the key

“Collaboration is the future of cancer research without 

question,” says A/Prof Ekert. “We need to bring 

together not only those who can do cell biology, but 

also those who can think about large datasets – the 

mathematics solvers of cancer – and those who can 

think about immunological perspectives.

“One of the aims of this pilot is to start to assemble 

that pipeline that could take us from prioritisation 

of a target gene, through validation, and on to the 

chemistry of drug discovery.”


