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All tumours, even those of the same type and sharing a similar 
fate, are different and heterogeneous at the genetic level. By 
employing a distinct set of methodologies with the capacity 
to analyse a wide number of genetic loci, or even whole genomes 
in a single assay, genomics reveals basic molecular programmes 
and helps to dissect biological mechanisms. The Genomics 
Unit, with its array of molecular services, contributes to the 
dissection of these biologically complex mechanisms in 
research projects conducted by multiple CNIO research groups.

For genomic-wide level analysis, we use NGS-based 
technologies, performed mainly on the Illumina platform. 
NGS constitutes the final readout for a great variety of different 
explorations at both the structural and functional levels, 
including detailed genome or exome tumour characterisations, 
mutation repertoires, location of bound protein factors, 
variations in chromatin folding, or on/off functional states. 
Transcriptional profiles reflect functional choreographies at 
the genomic level and are useful to decipher tumour 
compositions, uncover therapeutic targets, or predict disease 
outcome and guide treatment decisions. Transcriptomes are 
characterised either from tissue — even from archived FFPE 

samples — or from cell culture extracts. Transcriptomes can 
also be obtained at single cell resolution, through prior 
separation of individual cells in microdroplet emulsions using 
the  10xGenomics Chromium platform. A recent 
implementation at single cell resolution is the multiomic 
profiling of gene expression and open chromatin regions, 
opening up new perspectives into the underlying gene 
regulatory mechanisms that drive cell differentiation and 
development.

At the single locus level, we provide other services. A traditional 
DNA capillary sequencing service, based on a 3730xl DNA 
Analyzer from Applied Biosystems, is being used to find and 
confirm mutations in candidate genes, or to verify cloned 
genes or inserts. A relatively simple cell authentication service 
provides confidence in the identity of the cell lines used for 
experimentation. The Unit oversees a transgenic mouse 
genotyping service as well. Its current catalogue includes 
over 150 genetic modifications, all assayed by custom allele-
specific, real-time PCR for a quick and efficient turnaround 
time. s
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The Genomics Unit provides core technological services in 
the fields of genomics and genetics. Seeking to uncover 
biological mechanisms, therapeutic targets or prognostic 
biomarkers, our services cover a broad range of applications. 
These technologies, with the capacity to interrogate whole 
genomes and their activities in a single assay, can reveal the 
entire package of structural features ( mutation landscapes, 
chromosomal protein location, or chromatin structure ) and 
molecular programmes ( transcriptomic RNA profiles ), even 
at the single-cell level. Next-generation sequencing ( NGS ) is 
a staple among them. More traditional methodologies like 
Sanger capillary DNA sequencing are also available. As a 
side activity, we oversee a genetically engineered mouse 
genotyping service.
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“ Our technology portfolio responds 
to the needs of CNIO’s scientists in 
the genetics and genomics fields 
and contributes to the 
understanding of disease and 
homeostasis at different levels of 
biological complexity.”

FIGURE Neural differentiation 
spotted at two time points for both 
wild type ( wt ) and Cdc14a/b-null 
(  mut ) embryonic stem cells. 
Simultaneous detection of chromatin 
accessibility patterns ( ATAC ) and 
mRNA transcriptomes ( GEX ) in the 
same individual cells, shown as dots 
clustered according to their 

similarities, illustrate the coordinated 
cel lu lar  fates of  dynamical 
epigenomic and transcriptomic 
profiles uncovering gene regulatory 
programmes. Arrows indicate 
changes in cell subpopulations ’ states 
between days 0 and 5. Data courtesy 
of Carolina Villarroya, Malumbres Lab, 
CNIO.
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