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RESEARCH HIGHLIGHTS

The Genomics Unit provides researchers with expertise, support, 
and access to advanced genomic technologies to address biological 
complexity and the genetic basis of disease. These approaches 
support tumour composition studies, identification of therapeutic 
targets, treatment response assessment, and prediction of disease 
progression. Using next-generation sequencing (NGS) as a core 
tool, the Unit offers both bulk and single-cell analyses, enabling 
high-resolution characterisation of tissues and cellular diversity. 
Applications include genome and exome tumour profiling, analysis of 
DNA–protein interactions, chromatin structure, and transcriptional 
landscapes. Single-cell workflows, requiring specialised preparation, 
are available for both cell suspensions and tissue sections. The 
Unit provides two microdroplet-based platforms for large-scale 
single-cell analysis: the widely adopted 10xGenomics system and 
the cost-effective Illumina PIPseq, each capable of processing tens 
of thousands of cells per sample. For spatial transcriptomics—
mapping gene expression within tissue architecture—the Visium 
HD platform from 10xGenomics is employed.

Our contributions have played a substantial role in scientific 
findings and reports and are sometimes acknowledged through 
publication authorship, as in the following examples. In 2025, 
Aguilar-Garrido et al., from Miguel Gallardo’s group, demonstrated 
that overexpression of the nuclear ribonucleoprotein HNRNPK 
disrupts ribosomal activity, impairing translation, and leading to 
ribosomopathies associated with bone marrow failure, cell cycle 
arrest, and senescence via p53 activation. Transcriptomic analysis by 
the Unit was instrumental in elucidating the molecular cascade and 
pathways regulated by HNRNPK. Similarly, Ballesteros-González 
et al., from Matthias Drosten’s group, reported that lung tumour 
development driven by KRAS/p53 mutations, and resistance to 
MAPK pathway inhibitors, is promoted by inactivation of the 
transcriptional repressor CIC. Gene expression analysis performed 
at the Unit was key to identifying changes facilitating tumour growth 
and resistance mechanisms, leading to proposals for alternative 
therapeutic strategies. s

OVERVIEW

The Genomics Unit is a core facility offering centralised research 
services and expert support across the broad field of genomics. These 
services span a wide range of applications, from basic to cutting-
edge genomic technologies, helping researchers uncover biological 
complexity, therapeutic targets, and prognostic biomarkers. By 
leveraging the ability to analyse entire genomes and their activity, 
these technologies reveal the full spectrum of structural and 
functional features, including mutation landscapes, protein binding 
sites, chromatin architecture, and molecular programmes, either in 
bulk within a tumour or at single-cell resolution. Next-generation 
sequencing (NGS) is a staple technology across these approaches. 
In addition, the Unit operates a genotyping service for genetically 
modified mice widely used by research groups across the CNIO 
research community, ensuring comprehensive support for projects 
involving animal models.

“Our range of generic and 
customised services in 
genomics and genetic 
technologies is designed to 
support CNIO scientists at 
every stage of their research 
journey—from initial 
consultation to advanced 
explorations of biological 
complexity.”
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FIGURE  1 Spatial transcriptomics 
links tissue architecture with localised 
molecular activity. A metastatic 
pheochromocytoma tissue section was 
placed on a spatially barcoded Visium 

HD array, where NGS‑based spatially 
resolved gene expression quantification 
enabled downstream identification of cell 
types across the sample. Data courtesy 
of Milton E. Salazar, Robledo’s lab, CNIO.
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