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RESEARCH HIGHLIGHTS

In 2025, our Unit conducted several high-impact research and 
coordination activities at national and international levels.

We performed a long-read sequencing study demonstrating that 
acquired DNA hypermethylation of BCMA and FCRL5 regulatory 
regions drives epigenetic silencing and resistance to targeted 
immunotherapies in multiple myeloma. This work highlights the 
role of clonal evolution under therapeutic pressure and underscores 
the potential of advanced sequencing technologies for personalised 
treatment design and early detection of therapeutic resistance (Haertle 
L et al., 2025). In parallel, we conducted a pan-cancer integrative single-
cell transcriptomics analysis to study intratumoral heterogeneity 
and its impact on drug response. We curated and integrated data 
from 1.8 million cells across 34 cancer types to identify ten recurrent 
therapeutic clusters, including one associated with poor prognosis. 
This revealed shared transcriptional vulnerabilities and drug-specific 
sensitivities, contributing to improved patient stratification strategies 
(Figure 1).

Our Unit maintains an active leadership role in national and 
European collaborative initiatives. We are core members of the 
Spanish National Network on Brain Metastases (RENACER) 
(https://renacerbrainmet.org/) and lead PT2 of the ISCIII IMPaCT-
Data2 project (https://impact-data.bsc.es/). We also co-lead WP3 
and WP5 of the IMPaCT-VUSCan project, focused on the analysis 
of genetic variants influencing hereditary cancer predisposition, 
and co-lead the iTironet Consortium (https://itironet.com/), 
which investigates tumoral heterogeneity and the immune 
microenvironment in thyroid cancer. At the European level, we 
co-lead WP5 of the EOSC4Cancer project (https://eosc4cancer.eu/), 
contributing to the development of a federated and interoperable 
infrastructure for secure access and analysis of cancer genomic 
data across Europe. This initiative connects research centres, 
hospitals, and supercomputing facilities to accelerate data-driven 
cancer research.

Finally, our MSc in Bioinformática y Ciencia de Datos en Medicina 
Personalizada de Precisión y Salud has received the ISCB Degree-
Granting Endorsement from the International Society for 
Computational Biology (ISCB), recognising it as a programme of 
international excellence in bioinformatics education. s

OVERVIEW

Bioinformatics plays a pivotal role in understanding cancer genomics 
and guiding therapies. By transforming vast biological datasets into 
integrative models, it reveals genotype–phenotype relationships 
crucial for identifying cancer-driving alterations and therapeutic 
targets.

The CNIO Bioinformatics Unit (BU; https://bioinformatics.cnio.
es/) is a multidisciplinary team that applies computational methods 
to develop tools for integrating biological and clinical data, analyse 
cancer genomes, uncover biomarkers and mechanisms of drug 
response, provide bioinformatics support and data analysis, maintain 
CNIO’s scientific computing infrastructure, and offer specialised 
training, including co-directing the MSc in Bioinformática y Ciencia 
de Datos en Medicina Personalizada de Precisión y Salud (https://
masterbioinformatica.com/). BU is an active INB/ELIXIR-ES node 
(https://inb-elixir.es/), also leading the Cancer Data Community 
to advance cancer data analysis across Europe.

“Using long-read sequencing, 
we showed that acquired 
DNA hypermethylation of 
BCMA and FCRL5 drives 
epigenetic silencing and 
therapeutic resistance in 
multiple myeloma.”

Fátima Al-Shahrour
Unit Head

Research Scientist
Michael Tress

Post-Doctoral Fellows
Dido Carrero, Óscar Lapuente (until 
June)

Graduate Students
Mohmed Abdalfttah (until October), 
María González, José Manuel Lamas 

(until March), Miguel Maquedano (until 
June)

Bioinformaticians (TS) *

Ruth Álvarez, Daniel Cerdán, Elias 
Miguel Da Costa (until June), Tomas 
Di Domenico, Gonzalo Gómez, Beatriz 
Ocaña, Pablo González (until August), 

Elena Piñeiro, Ignacio Sanz (since 
March), Laura Serrano, Francisco J 
Soriano (until August), Francisco J 
Villena
*Titulado Superior (Advanced Degree)

Master’s Student
Cristina Pastor (since June) (Master’s 

Prog. in Bioinformatics, ENS-ISCIII, 
Madrid, Spain)

Visiting Scientists
Carlos Carretero (Hosp. 12 de Octubre, 
Madrid, Spain), Marcos Rubio (Hosp. 
12 de Octubre, Madrid, Spain), 
Guillermo Miguel Sánchez-Cid (Fund. 
Parque Científico de Madrid, Spain)

FIGURE 1 Overview of the Therapeutic 
Cancer Cell Atlas (TCCA). Integration of 
single-cell data with drug response profiles, 
genetic alterations, and microenvironment 

features provides a framework to explore 
tumour heterogeneity and therapeutic 
vulnerabilities across cancer types.
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