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SPECTROSCOPY AND 
NUCLEAR MAGNETIC 
RESONANCE UNIT

RESEARCH HIGHLIGHTS

The Unit provides a broad range of instrumentation for the 
biophysical characterisation of biomolecules and their interactions, 
including spectrophotometers, a fluorimeter, a nanoDSF 
(Differential Scanning Fluorimetry) device, isothermal titration and 
differential scanning calorimeters, a circular dichrograph, dynamic 
(DLS) and multi-angle static light scattering (MALS) equipment. 
Two biosensor instruments are also available: surface plasmon 
resonance (SPR) and biolayer interferometry (BLI), alongside 
a multiple-well microplate reader with numerous technologies, 
including absorbance, fluorescence intensity and polarisation, 
time-resolved fluorescence, luminescence, and AlphaScreen, for 
in-solution and adherent cell measurements. Research Groups 
mostly from the Structural Biology Programme—but also including 
Experimental Oncology; Growth Factors, Nutrients and Cancer; Cell 
Division and Cancer; and Melanoma Groups, as well as the Protein 
Production Unit and the HMarBCN-CNIO Cancer Immunotherapy 
Clinical Research Unit—have used these technologies throughout 
the year.

The Unit hosts a 700 MHz NMR spectrometer equipped with probes 
and a sample changer to run up to 120 samples automatically. This 
provides medium throughput for the screening of small molecule 
protein binders (together with the Experimental Therapeutics 
Programme), as well as for metabolite quantification. In 2025, these 
were conducted in collaboration with the Epithelial Carcinogenesis; 
Growth Factors, Nutrients and Cancer; Metabolism and Cell 
Signalling; Telomeres and Telomerase; and Transformation and 
Metastasis Groups, and the former Cell Division and Cancer Group 
(Molecular Oncology Programme). Collectively with our client 
groups, we will continue implementing sample preparation protocols 
and developing spectroscopic and analytical tools to characterise 
metabolites present in different biological samples. For example, 
in collaboration with the Growth Factors, Nutrients and Cancer 
Group, we characterised the metabolic profiles of mouse serum, 
liver, and macrophages (Figure 1). The quantification of different 
metabolites, including glutamate and glutamine, complements other 
methods to establish the role of glutamate in liver regeneration. s

OVERVIEW

This Unit focuses on the technical and scientific management of 
Nuclear Magnetic Resonance (NMR) spectroscopy and molecular 
biophysics instrumentation available at the Structural Biology 
Programme. It provides CNIO researchers with equipment and 
experimental support for biophysical techniques in studies of 
molecules involved in cancer. This includes the in vitro characterisation 
of the structure and dynamics of proteins by NMR, and of the affinity 
and kinetics of protein interactions with other biopolymers and small 
molecules of physiological relevance or that could represent initial 
hits in drug discovery and research compounds for biophysical and 
functional studies. Furthermore, we use NMR to screen libraries 
of fluorinated fragments against macromolecular targets, and to 
characterise the metabolic profiles of biofluids, cell growth media, 
and cell and tissue extracts from both animal models of cancer and 
human samples.

“In 2025, in collaboration with 
the Growth Factors, Nutrients 
and Cancer Group, we used 
NMR to measure metabolites 
in cells, liver extracts, and 
blood serum from diverse 
mouse models to help unveil a 
glutamate-mediated control 
of the immune system in liver 
regeneration.”

Ramón Campos-Olivas
Unit Head

Technician
Clara M. Santiveri (TS)*

*Titulado Superior (Advanced Degree)

F I G U R E   1   N M R  m e t a b o l i t e 
quantifications supporting the role 
of glutamate in regulating liver 
regeneration. (A) Representative 
metabolite level changes (log2 colour 
scale) in URI-deleted (+/Δ) and 
overexpressed (+/KI) mouse liver extracts 
with respect to control (REF) livers 
illustrate the role of URI in activating 
glutamine synthase (GS), resulting 
in increased glutamine (GLN) and 
decreased glutamate (GLU) levels. Other 
metabolites shown are aspartate, lysine, 
choline, and niacinamide. (B) Example 

of metabolite concentrations measured 
in the blood serum of these mouse 
models. From left to right: phenylalanine, 
tyrosine, creatine, glucose (1% shown), 
citrate, glutamine, 3-hydroxybutyrate, 
and acetate. (C) Concentrations of 
glutamate and glutamine in the liver 
after hepatectomy reveal a high early 
increase in glutamate. (D) Concentrations 
of glutamate and glutamine (10× shown) 
in model macrophages upon treatment 
with GLU, with an inhibitor of GS (INH), 
and with the double treatment.
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