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RESEARCH HIGHLIGHTS

2025 was a landmark year for the Computational Oncology Group, 
defined by the publication of our major study in Nature Genetics. 
We demonstrated that chromosomal instability (CIN) signatures 
can accurately predict resistance to standard-of-care cytotoxic 
chemotherapy across multiple cancer types. This work provides a 
long-sought framework for personalising treatment in high-grade 
serous ovarian cancer and beyond. To ensure this reaches the 
clinic, we welcomed Bruna Calsina to lead our Ministerio para la 
Transformación Digital y de la Función Pública NextGenEU-funded 
AI initiative. Her work is focused on the clinical translation and 
accreditation of our chemotherapy resistance test, in collaboration 
with Hospital Universitario 12 de Octubre.

The team also expanded its focus on cancer interception. Greyson 
Wintergerst joined the lab as a Fulbright scholar for a year before 
starting medical school in the USA. He is currently building an 
AI-enabled computational pipeline to predict neoantigens from 
complex structural variants, a critical step toward developing 
personalised cancer vaccines.

We celebrated the graduation of David Gómez- Sánchez, 
who successfully completed his PhD and transitioned to a 
postdoctoral position at Memorial Sloan Kettering Cancer Center 
in New York. David’s work on extracting copy number profiles 
remains foundational to our pipeline. To further strengthen our 
computational efforts in this area, we welcomed Juan Maria Roldán-
Romero as a Red.es AI postdoc.

Finally, our international collaborations achieved a significant 
milestone with the acceptance of the first of three Pan-Prostate Cancer 
Group studies in Nature, slated for publication in 2026. This integrated 
signature approach identifies the specific mutational processes 
driving prostate cancer evolution. Together, these achievements 
represent our commitment to turning genomic complexity into 
actionable clinical intelligence (Figure 1). s

OVERVIEW

In the Computational Oncology Group, we tackle some of the 
deadliest cancers by targeting the causes of chromosomal instability 
(CIN). Our goal is to transform complex, chaotic genomic data into 
actionable clinical targets to improve patient outcomes. Our main 
research areas include:

	ɗ Predicting therapy response using CIN signatures in patient 
biopsies.

	ɗ Developing AI-enabled computational pipelines for neoantigen 
prediction.

	ɗ Using single-cell sequencing for ultrasensitive CIN detection.
	ɗ Modelling tumour evolution to enable early cancer interception.

We aim to apply these technologies at the earliest stages of tumour 
development in patients with premalignant lesions, with the goal 
of preventing aggressive, difficult-to-treat cancers. By integrating 
AI with high-resolution genomics, we are bridging the gap between 
evolutionary theory and clinical practice.

“Our publication in Nature 
Genetics marks a turning 
point where we move from 
describing genomic chaos to 
predicting clinical resistance, 
bringing us closer to truly 
personalised oncology.”

Geoff Macintyre
Junior Group Leader
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FIGURE 1 Predicting chemotherapy 
resistance using CIN signatures. We have 
developed an AI-based framework that 
deconvolves chromosomal instability 
into specific signatures. These signatures 
identify tumours likely to resist cytotoxic 
treatments, enabling better clinical 
stratification.
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