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INTRODUCTION

death in women.

are risk involved

Breast Cancer (BCa) is a Global Public Health Concern

 Worldwide 1in 6 cancer deaths is due to Bca.
* Leading cause of death in European women.
* Radiotherapy has increased survival, but there

* Severe side effects from treatment:
e Cardiovascular toxicity REQUITE GenOtype Data
* Pulmonary toxicity
e Secondary cancers

* Radiation safety tools are necessary to

Target Phenotypes for

PRS

personalize treatment for patients.
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Fig 1: REQUITE Genotype Data
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Predicting Risk is Key for Personalizing Radiation Treatment for BCa patients

* Breast Cancer (Bca) is the leading cause of cancer Qpjective: We will use the REQUITE genetic data to calculate the PRS for traits associated with severe side
effects from radiotherapy. Our results will be one feature to build the digital-twin for European BCa patients.

« What are the three components required for risk prediction for Bca patients?

Published GWAS:

Pre-computed
SNPs & Effect Weights /

PRS: quantifies the cumulative effect of numerous genetic variants associated with disease susceptibility

Fig 2: Target Phenotypes for PRS
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Fig 3: How is PRS calculated using the PLINK software?
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Trait-specific PRS in REQUITE computed with PLINK
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Instrument support iScan or HiScan Dilated cardiomyopathy Genotype one patient GWAS waights
Sample throughput? 5,760 samples / week PRS=0+-0.20+ 010
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Fig 4A: Resulting Pipeline for PRS Calculation Fig 4B. PRS Curves for select traits Fig 5: Clinical Guidelines for PRS Application
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Collister 2022 et al., Frontier Genetics

Principle component analysis using 1000 genomes as the truth set
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Fig 6: Population Matching to remove non-European patients

o *°< These five subjects were removed
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Fig 7: Potential Application of 1000 Genomes as Reference Population
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W is the mean in a reference population mm*m*

e REQUITE cohort o is the standard deviation in that population

® 3A5

0.03

The PRS is centered around O relative to the reference population and is
scaled, where 1 unit is equal to 1 o from the L.

Would it be possible to use 1000 Genomes as a reference population?

DISCUSSION

This project has received funding

Training Programme (EURATOM)

nder Estom Research HORIZON- EURATOM-2023-NRT-01
erant D 1OTISREY Grant Agreement number: 101166699

The incorporation of PRS into clinical workflows enables earlier surveillance and personalized prevention strategies, potentially
improving patient outcomes across all cancers treated with radiotherapy. Challenges remain in finding an appropriate reference
population to transform the PRS value. Overall, our findings support the translational value of PRS in Radiation Oncology and

highlight its relevance for public health initiatives globally.
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