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OVERVIEW

In the Computational Oncology Group, we are tackling some
of the deadliest cancers by targeting the causes of chromosomal
instability (CIN). By therapeutically targeting CIN, we aim
to improve patient outcomes.

Our main research areas include:

- Using model systems to develop therapeutic strategies to
target CIN.

- Predicting therapy response using CIN signatures in patient
biopsies.

- Developing single cell sequencing approaches for
ultrasensitive CIN detection.
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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.
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RESEARCH HIGHLIGHTS

2022 was a great year for the Computational Oncology Group.
We welcomed a new lab member and saw our senior staff
scientist, Maria José Garcia, move to CSIC as a PI! Another
key highlight was seeing our CIN signature study published
in Nature. We also secured the front cover artwork with an
abstract interpretation of the research painted by Geoft’s
cousin Julian Aubrey Smith (FIGURE 1). This study was the
culmination of years of computational work during the
pandemic period in collaboration with the University of
Cambridge. We developed a framework to evaluate the diversity
and origin of chromosomal instability pan-cancer, identifying 17
genomic signatures of different types of CIN. Barbara was
crucial to the success of the project demonstrating that the
signatures can predict drug response and identify new drug
targets. The work attracted significant press coverage, including
appearing on the front page of El Pais. Barbara is now extending
this technology to work at single cell resolution to enable a
number of other projects in the lab.

Angel joined the lab as a computational PhD student to
understand how CIN contributes to tumour evolution. Working
closely with Barbara, they have recently developed an approach
to forecast oncogenic amplification in tumours using the CIN
signatures. David is combining this approach with his new
method to extract robust copy number profiles from targeted
gene sequencing data to forecast MET amplification-driven
resistance to EGFR inhibitors in lung cancer.

Maria and Blas were busy performing single cell DNA
sequencing of organoids and KO cell lines — expect exciting
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FIGURE1 Our CIN signature article on the cover
of Nature.

results in 2023! Two masters’ students also completed their
projects: Diego developed a new method for mis-match repair
deficiency prediction, and Sara uncovered new patterns of
CINin premalignant oesophageal lesions.

Much of this work will be submitted in 2023 for publication,
so hopefully there will be another great year ahead! W
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