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RESEARCH HIGHLIGHTS

The Unit provides state-of-the-art equipment and software packages 
in flow cytometry and collaborates with CNIO investigators in 
setting up and optimising flow cytometry techniques relevant to 
their research projects. Applications developed and validated at 
our Unit include:

	ɗ Cell proliferation studies (CFSE, Cell Trace Violet, BrdU or 
EdU, DNA content, etc.)

	ɗ Apoptosis studies (Annexin V, Mitochondrial Membrane 
Potential, Caspase 3, etc.)

	ɗ Multicolour immunophenotyping panels (B and T cell 
development, Tregs, inflammation, etc.)

	ɗ Functional assays (side population detection, Ca2+ flux, 
intracellular pH, etc.)

	ɗ Cytometric bead arrays to measure several cytokines from cell 
extracts and plasma

	ɗ Platelet studies
	ɗ Extracellular vesicles detection (microvesicles and exosomes)
	ɗ CTC detection and isolation
	ɗ Single cell sorting for omics analysis

We keep pushing forward cytometry-related projects within the 
CNIO community. Thanks to a grant from the Spanish Research 

Agency, the Unit acquired a FACSDiscover S8 that combines spectral 
cell sorting with imaging capabilities. This new disruptive technology 
has proved useful in:

	ɗ CAR-T studies by allowing us to look at immune synapses and 
sort these cells for further characterisation.

	ɗ The deeper characterisation of macrophages, as it enables us 
to better identify and more precisely sort single cell subtypes, 
thanks to the possibility of visualising cells of interest in real 
time while looking for changes in morphology, co-localisation, 
internalisation and/or aggregation.

We continue to optimise our multicolour flow cytometry panels 
by incorporating new dyes with improved performance for 
the characterisation of the immune response in samples from 
haematopoietic tissues, pancreas, skin, liver, lung and brain, as 
well as from different tumour types. Single cell deposition using 
index sorting into 96- or 384-well PCR plates to perform single 
omics techniques is now part of our routine portfolio. We keep 
expanding our training capacity with workshops and small practical 
analysis sessions to provide our users with the tools to successfully 
perform their flow cytometry experiments and gather relevant 
information. s

OVERVIEW

Flow Cytometry is a fast, multiparametric technology indispensable 
in the oncology field. It allows for the identification, quantification, 
and isolation of defined subpopulations based on the expression 
levels of fluorescent markers at the single cell level.

Our aim is to provide CNIO groups with technical and scientific 
advice on the use of flow cytometry to answer their biological 
questions.

We currently have 4 analysers and 3 high-speed cell sorters with 
different optical configurations, plus other small instruments to 
help standardise sample preparation. We offer extensive training so 
users can independently operate analysers, while Unit staff operate 
cell sorters, which can separate up to 4- or 6- defined populations 
simultaneously, depending on the nozzle type, as well as perform 
single cell cloning and index sorting. We can accept human samples 
for sorting under BSL-2 regulations.

“Thanks to a grant from the 
Spanish Research Agency, we 
acquired a FACSDiscover S8 
allowing us to identify and 
sort cell subsets based on the 
correlation of fluorescent 
markers plus imaging 
features (e.g., CAR-T).”

Lola Martínez
Core Unit Head
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FIGURE  1 Flow Cytometry (FC) is 
an indispensable tool to elucidate the 
role that the immune system plays in 
cancer. In this study, in collaboration with 
the Melanoma Group, multiparametric 
high-dimensional FC was used to 
quantitatively profile dendritic cell (DC) 
subsets, revealing their reprogramming 
by a tumour-secreted growth factor and 
the suppression of antigen-presenting 
cells.
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