ANNUAL REPORT 2025 31

Inés Mufioz

PROTEIN CRYSTALLOGRAPHY

UNIT

STRUCTURAL BIOLOGY PROGRAMME

OVERVIEW

The Protein Crystallography Unit provides unique expertise and
capabilities that are not available elsewhere within the institution. It
brings together a comprehensive portfolio of advanced synchrotron-
based imaging and structural biology techniques within a single,
integrated multiscale workflow, enabling the study of cancer
across biological scales ranging from whole tumours to atomic-
level molecular targets. This workflow combines Phase-Contrast
X-ray Tomography (PCXT), Cryo-Soft X-ray Tomography (CSXT),
Fourier Transform Infrared Spectroscopy (FTIR), Small-Angle
X-ray Scattering (SAXS), and Macromolecular Crystallography
(MX), allowing non-destructive, label-free, three-dimensional
(8D) characterisation of tumours, cells, and macromolecules.
Together, these approaches provide a coherent view linking tissue
architecture, cellular organisation, biochemical states, and the
atomic structures of therapeutic targets. Through coordinated
access to major European synchrotron facilities, the Unit supports
high-impact research on tumour biology, therapeutic targets,
and mechanisms of drug action and resistance, enabling both

“Understanding structure-
function relationships across
biological scales, from tissues
to macromolecules, is
fundamental to modern life
sciences, drug discovery, and
precision medicine.”

comprehensive 3D analysis of tumours and their microenvironment,
and detailed structural characterisation of proteins and complexes
directly involved in cancer progression and therapy.

RESEARCH HIGHLIGHTS

The Unit played a central role in multiple internal collaborations
with CNIO research and clinical groups, including: the Experimental
Oncology Group; the Kinases, Protein Phosphorylation and Cancer
Group; the HMRIB-CNIO Cancer Immunotherapy Clinical Research
Unit; and the H120-CNIO Lung Cancer Clinical Research Unit.
By delivering high-value PCXT, FTIR, SAXS, and MX data, the
Unit enabled multiscale analyses that directly contributed to
understanding tumour architecture, cellular organisation, and the
molecular mechanisms underlying cancer progression, therapeutic
response, and drug discovery.

FIGURE 1 (1) Synchrotron phase- and antibody-treated samples. (2)

contrast X-ray tomographic sections of
control and trimerbody-treated mouse
breast tumours: (1a) 3D rendering
(Dragonfly) of an intact tissue punch;
(Tb-c) representative sections showing
compact tumour masses in control

Synchrotron Fourier Transform Infrared
analysis of four different cell lines
derived from PDAC tumours. Spectral
data were analysed using Quasar. (3)
Crystal structure of the kinase domain
of c-Src (orange) complexed with an

Throughout 2025, the Unit continued to advance its own scientific
projects while maintaining active collaborations with external
partners, including the Department of Crystallography and
Structural Biology at IQF-CSIC (Madrid, Spain) and the Department
of Pharmacology and Therapeutics at Roswell Park Cancer Institute
(Buffalo, USA). &

inhibitor (blue). The image was generated
with PyMOL. All measurements were
performed at the FAXTOR, MIRAS,
and XALOC beamlines of the ALBA
Synchrotron (Cerdanyola del Valles,
Spain).
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