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OVERVIEW

Proteomics plays an increasingly important role in biomedical
research by providing direct insight into the functional state of
cells and tissues. As mass spectrometry technologies continue
to improve, the field is moving towards larger, deeper, and more
complex datasets thatrequire equally robust strategies for analysis
and interpretation.

For the CNIO Proteomics Core Unit, 2025 was defined by this
transition. Building on the implementation of the Orbitrap Astral
platform, the Unit has strengthened its capacity for large-scale,
high-resolution proteomics while advancing the computational
tools needed to process and interpret these data efficiently.

RESEARCH HIGHLIGHTS

Orbitrap Astral as a turning point in proteomics workflows

The incorporation of the Orbitrap Astral has marked amajor advance
in the activity of the Unit, significantly increasing both throughput
and analytical depth. Its combination of speed, sensitivity, and
proteome coverage has expanded the scale and complexity of the
experiments we can routinely undertake.

Internal benchmarking and method development showed improved
proteome coverage across cells, tissues, and plasma, together with a
marked increase in phosphoproteome depth. These improvements
were achieved with shorter acquisition times while maintaining
robust quantitative performance. This has enabled the Unit to
move towards larger and more complex studies, particularly in
plasma proteomics, extracellular vesicle analysis, and integrative
multi-omics projects, where sample numbers and depth of
coverage are critical for biological interpretation. The Astral has
also strengthened the development of specialised workflows in
glycoproteomics and immunopeptidomics, supporting CNIO
research in tumour immunology, biomarker discovery, and the
identification of new therapeutic vulnerabilities.

From data generation to biological insight

During 2025, efforts have focused on streamlining proteomics data
analysis to keep pace with the scale and complexity of datasets
generated by Astral acquisition (Figure 1). As a result, data
interpretation has become the main limiting step in the workflow.
In response, we have continued developing a modular, desktop-
based graphical user interface that organises the analysis workflow
from database searches to downstream pipelines within a single
environment. Conceived as ajob execution and monitoring platform,
itenables standardised execution, real-time tracking, and simpler
navigation of complex analyses. A central analytical component of
this framework is Protea, our in-house R- and Python-based pipeline
for statistical analysis, functional annotation, and data visualisation
across global proteomics, interactomics, proof-of-concept studies,
and phosphoproteomics. Together, these developments are moving
the Unit towards a more integrated and reproducible workflow,
linking high-throughput acquisition to biologically oriented data
analysis. W

FIGURE 1 Overview of the modular
proteomics data analysis workflow, from
job submission and raw file monitoring
to automated analysis execution and
result visualisation.
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