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RESEARCH HIGHLIGHTS

Rare XDH variants explain additional risk of thiopurine-
induced myelotoxicity. Thiopurines are antimetabolite drugs, 
including azathioprine and mercaptopurine, that interfere with 
purine synthesis and DNA replication. They are widely used as 
immunosuppressive agents in autoimmune and inflammatory 
diseases, and they also play a key role in oncology, particularly 
in the treatment of acute lymphoblastic leukaemia. However, 
thiopurine-induced myelotoxicity (TIM) is a major dose-limiting 
adverse effect. Approximately half of TIM cases are not explained 
by established pharmacogenetic markers in TPMT and NUDT15, 
indicating that additional genetic factors remain unidentified. By 
whole-exome sequencing, we identified a significant enrichment 
of rare deleterious variants in xanthine dehydrogenase (XDH), 
an enzyme involved in purine metabolism, among TIM cases, 
supported by functional evidence demonstrating reduced enzymatic 
activity. Carriers of these damaging variants had a significantly 
higher risk of TIM, implicating XDH as an additional contributor to 
thiopurine toxicity. These findings expand the pharmacogenomic 
framework beyond TPMT and NUDT15 (Tejera-Pérez H et al., 
Biomed Pharmacother 2025).

Participation in the Genome of Europe (GoE) Project. The Unit 
contributes to the Genome of Europe (GoE) initiative and the 
PMP24 GoIMPaCT project in collaboration with ISCIII, CIBER, and 
CNAG. GoE seeks to build a European reference genome database 
to strengthen public health research and implementation. This 
effort will facilitate a more accurate characterisation of genetic 
diversity across European populations, thereby enhancing variant 
interpretation and the assessment of genetic risk. In 2025, the Unit 
launched the DNA extraction phase for participants in the Spanish 
Cohort IMPaCT and initiated library preparation and whole-
genome sequencing. Furthermore, the Unit plays an active role in a 

dedicated working group focused on integrating pharmacogenetic 
data and polygenic risk scores, promoting the translation of genomic 
knowledge into clinical practice.

Analysis of more than 400,000 women provides case-control 
evidence for BRCA1 and BRCA2 variant classification. This 
large-scale study analysed germline sequencing data from more 
than 400,000 women, including 96,691 breast cancer cases and 
302,116 controls, to generate robust case–control evidence for 
the classification of BRCA1 and BRCA2 variants. Using case-
control likelihood ratios (ccLR) as a quantitative framework, the 
study evaluated 11,207 unique variants and demonstrated high 
concordance with existing ClinVar classifications for pathogenic 
and benign variants, achieving strong sensitivity and specificity for 
both genes. Importantly, the analysis provided clinically actionable 
evidence for hundreds of variants previously classified as variants 
of uncertain significance (VUS), including many with moderate or 
strong benign evidence and a subset with strong pathogenic support 
sufficient to inform reclassification. These findings support the 
systematic integration of large-scale population data into variant 
interpretation frameworks, improving diagnostic accuracy and 
clinical management in breast cancer (Zanti M et al., Nat Commun 
2025). s

OVERVIEW

Our Unit delivers advanced genotyping and sequencing services 
tailored to diverse research needs, continuously adapting to 
emerging technological and scientific developments. With the 
incorporation of the NovaSeq X Plus System, the Centre has further 
strengthened its high-throughput sequencing capacity, enabling 
faster turnaround times, increased data output, and more cost-
efficient genomic services while maintaining state-of-the-art 
standards.

The research mission of the Unit is to leverage population genomics to 
strengthen accurate cancer risk prediction, early detection, and early 
intervention strategies, while also supporting improved diagnosis and 
treatment. To achieve these goals, the Unit integrates state-of-the-
art biomedical technologies, including multi-omics profiling, large-
scale genotyping and sequencing, big data analytics, and predictive 
computational modelling.

“We aim to refine 
population-based cancer risk 
assessment, strengthen early 
detection efforts, and 
support the implementation 
of precision health and 
personalised therapeutic 
strategies.”

Anna González-Neira
Unit Head
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