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Rare diseases affect 1 in 12 people amounting to a cumulative burden of over 

300 million individuals worldwide costing $7 trillion annually. Nearly 70% of 

rare diseases are childhood cancers and due to their “rare” designation, 

progress towards better diagnostics, treatments and outcomes has stagnated 

compared to adult cancers where introduction of newer therapeutic modalities 

has seen unprecedented improvements in survival. 

The mainstay of current treatments for many rare childhood cancers remains 

surgery, chemotherapy and radiotherapy. While these therapies are highly 

effective, the use of untargeted cytotoxic therapies during the developmental 

window  of  childhood   can  cause   
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rare, highly aggressive childhood cancers. Over the past 12 months with the support of the ALCCRF, my 

team and I have made progress towards this goal:  

Expansion of childhood cancer model atlas multi-omics 

Expanding on our initial cell line resource, we have now completed whole cell proteomics on 231 cell 

lines (Fig 1B). By generating this resource, we are able to integrate the data with existing “multi-omic” 

data to construct an even more comprehensive portrait of cell identity which is key in understanding the 

underlying biology of cancer. In collaboration with leading bioinformatic teams, we are working to 

integrate artificial intelligence models to process and understand this data better. 

Generation of a companion childhood tumour proteomic atlas 

To bridge the gap between cell lines and clinical reality, we have gradually accumulated tumour 

specimens from across Australia, working in close collaboration with several leading biobanks to where 

we now have ~322 tumour specimens. This collection represents the largest collection of childhood 

tumour specimens which we are currently processing for proteomic characterisation, enabling us to 

construct a companion tumour atlas to our cell line atlas. In addition, we have made sure to work closely 

with leading international research centres and are including “controls” which allow harmonisation 

between this Australian led effort and international efforts to characterise childhood cancers. 

Better therapies for childhood cancer: antibody-drug conjugates 

Antibody-drug conjugates (ADCs) represent a promising class of precision therapies, enabling the 

selective delivery of potent cytotoxics (payloads) to cells expressing specific surface antigens. ADCs 

offer several advantages, including enhanced drug accumulation in tumour cells, reduced systemic 

toxicity through targeted delivery, and improved payload stability. Demonstrating the potential of this 

approach, fourteen ADCs are currently approved for clinical use by the FDA with hundreds more in 

development. Notably, there are no ADCs currently approved for use in solid, high grade childhood 

cancers. 

A computational pipeline to identify target antigens for childhood cancer: Using the CCMA, we have 

established a robust multi-step computational workflow to identify surface antigens amenable for ADC 

development which includes, i) generation of a surface proteome reference set (CSPA5, Cirfess6, HPA7); 

ii) evaluation of marker expression across ~4,100 tumour samples (OpenPedCan v158); iii) assessment of 

expression in “normal” tissues using ~16,704 non-malignant samples (GteX9); iv) validation of marker 

enrichment in corresponding cancer cell line models. Using this rigorous approach, we identified 118 

candidate cell surface antigens across 11 childhood cancer types which may be suitable for ADC targeting 

(Fig. 1C). Several, including DLL3 and CD70, are high-priority antigens with ADCs actively being 

developed and/or in clinical trials for many adult cancers, presenting an immediate opportunity for 

repurposing available ADCs for use in highly aggressive childhood cancers. Others are novel target 

representing opportunities for drug development programs. 

Pre-clinical validation of novel ADC: We have engaged with industry partners who have next-generation 

ADCs targeting key targets for childhood cancer. In collaboration with them, we have set up a pre-clinical 



in vivo pipeline allowing us to test these new therapeutics on childhood cancer models. We are currently 

performing in vitro and in vivo validation of a CD56 targeted ADC with the plan to use this data to 

support initiation of phase-I clinical trials in the next few months. 

Repurposing existing ADC for childhood cancers: As previously mentioned, the identification of target 

antigens which are shared across adult and childhood cancer means that for many targets there are 

existing development programs or ADCs which are available but not yet tested for childhood indications. 

A good example of this is CD70; we have found that CD70 is highly expressed in a type of bone sarcoma 

called Chordoma. We have shown that existing CD70 ADC are effective in treating chordoma in vitro and 

in collaboration with the Chordoma foundation are currently performing in vivo tests in several chordoma 

PDX models to prove that this treatment is effective in a biological system. This will pave the way for 

either repurposing existing CD70 ADC for chordoma as well as providing proof of concept for ADCs in 

chordoma such that emerging therapies targeting CD70 will be expanded to include chordoma as a target 

indication. 

Better therapies for childhood cancer: targeted drugs 

We have completed high throughput drug screening on ~250 childhood cancer cell lines using our 

bespoke drug library of 723 FDA approved and experimental drugs. The generation of this resource 

represents a key step towards expanding availability of certain drugs to rare childhood cancer indications. 

In addition, we identified a key vulnerability of glioma to fatty acid processing and have performed in 

vitro validation of a key therapeutic which is effectively able to exploit this in childhood brain cancers. 

Ongoing work will aim to expand our evidence base to hopefully repurpose this drug for childhood brain 

cancers in the future. 

Better therapies for childhood cancer: targeted drugs 

In 2025, two of my students received awards for outstanding achievements in their studies.  

Eleanor McLean is a current Monash University medical student who undertook an honours year with me 

in 2025. Eleanor was responsible for driving our chordoma project forward and the overall mark she 

received for her honours thesis was the highest across all of Monash University health sciences. She loved 

honours so much she delayed medical school for a couple more years and is now doing a PhD with me. 

Shazia Adjumain has been my student since 2020 where she did her honours (2020) then a PhD (2021-

2025). She received several awards during her studies however most recently, graduated with her PhD 

where she was awarded the best translational finding for her work identifying a biomarker for use of 

MCL1 inhibitors in childhood cancer.  

Future direction 

The support of the ALCCRF over the past 12 months has been integral to myself and my team to 

complete much of the data collection and collaborative work outlined above. Our goals over the next 12 

months build upon the momentum where we hope to 

 Validate repurposed CD70 ADCs as a therapeutic for chordoma in vivo 

 Complete pre-clinical testing of novel CD56 ADC in childhood brain cancers 



 Establishment of an ADC development program through competitive grants from philanthropic 

and government funding programs 

 Publication of our high-throughput drug screening and antibody-drug conjugate work 


