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What  omics are relevant to radiotherapy

• Transcriptomics 
• Radiomics
• Dosomics
• Epigenomics

• NOT:  Proteomicsphenomics/cellomics, connectomics and interactomics, secretomics, matrisomics, exosomics, angiomics, 
chaperomics and epichaperomics, phosphoproteomics, ubiquitinomics, metalloproteomics, terminomics, degradomics
and metadegradomics, adhesomics, stressomics, microbiomics, immunomics, salivaomics, materiomics and other biomics.

• n=27
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Multiomics



What is the goal ……………..
• Identify subpopulations within any tumour group with different radiation 

response characteristics

• Personalised radiotherapy ………….
• dose, 
• volume, 
• fractionation, 
• sensitiser, 
• chemorads ……………

• Identify those better treated with other modalities





Anatomical and functional imaging 
Can identify the DIL







N=178  HDR BT monotherapy – 19Gy
5 (3%) strictures identified
Case control comparison of MR radiomics features



Conclusions
• Most use MRI features
• Most perform well in detection and GS discrimination
• Fragility and poor reproducibility emphasised
• Further research on radiomics sensitivity and robustness required
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Transcriptomics

……..the study of cellular RNA

Hypoxia signature

Radiation sensitivity index (RSI)
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Prognostic but NOT predictive









What is the goal ……………..
• Identify subpopulations within any tumour group with different radiation 

response characteristics

• Personalised radiotherapy ………….
• dose, 
• volume, 
• fractionation, 
• sensitiser, 
• chemorads ……………

• Identify those better treated with other modalities ……….PREDICTIVE

……….PREDICTIVE





• Predictive omic biomarkers needed to define changes in treatment

• Rigorous validation and qualification in prospective trials needed

• Problems:
• No universal predictive signatures identified
• Current signatures appear tumour and even cohort specific
• Statistical trawling vs Hypothesis driven signatures 

Omics driven radiotherapy approaches
Great potential but ……………….



Future application of ‘omics’ to radiotherapy

-omics


