
Summary
The most abundant types of genetic variations are single 
nucleotide polymorphisms (SNPs), however, structural 
variation changes including copy number variants (CNVs) 
are proving more common than expected. Both types 
of variants play an important role in the inter-individual 
differences observed in relation to disease susceptibility and 
response to drug therapy. 

The advancement of high-throughput and cost-effective 
methods to measure genetic variation in thousands as well 
as millions of variants is allowing researchers to perform this 
analysis at a genome-wide level. This new approach offers a 
more comprehensive analysis of genetic factors associated 
with cancer risk and drug effi cacy.

Main Objectives
• Establish and validate new high-throughput methods to 

measure genetic variation

• Provide bioinformatics support for data management, data 
analysis, and interpretation of results

• Identify genetic factors infl uencing the effi cacy and toxicity 
of anticancer drugs
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Figure: Allele-specifi c expression (ASE) analysis in heterozygous samples for CDD 
polymorphism (C/-). (A) Example of peaks obtained for the deleted allele (blue) and the 
C allele (black), for cDNA (left) and for genomic DNA (gDNA; right). (B) The ASE ratio 
was calculated by normalising the ratio between the peak areas of the two alleles in 
cDNA for the same ratio in the genomic DNA. The average value of ASE ratio for the 
deleted allele versus the C allele was 5.7 (range of 3.9-7.7; standard deviation=0.83).

Highlights
The Unit has implemented a variety of high-throughput 
methods and covers an entire spectrum of projects offering: 

º Whole-genome genotyping – microarrays of up to 
millions of markers for genome-wide association studies, 
copy number analysis, LOH analysis and whole genome 
methylation measurement. These arrays are used not 
only in normal tissue but also in tumour tissue

º Medium-density genotyping – targeted/custom assays 
for SNP genotyping as well as quantitative methylation 
measurements in specifi c genes, in human and other species

º Low-density genotyping – assays individual loci or small 
sets of genes by allelic discrimination

The Unit also advises researchers on study design and 
statistical analysis, offering support for marker selection in 
custom arrays and tools for SNP and CNV analysis.

Our research is focused on the identifi cation of genetic factors 
infl uencing effi cacy and toxicity of anticancer drugs. Recently 
we studied the association between the appearance of 
severe hand-food syndrome (HFS) – one of the most relevant 

dose-limiting adverse effects of capecitabine treatment – and 
polymorphisms in genes from drug metabolic pathways. We 
showed that increased allele-specifi c expression of a deletion 
in the cytidine deaminase promoter was signifi cantly 
associated with an increased risk of capecitabine-induced HFS 
(OR= 0.51, 95%CI 0.27-0.95, p=0.028). We are currently 
validating this fi nding in an independent group of patients 
enrolled in a clinical trial of capecitabine (in collaboration 
with M. Martin, Head of Oncology Services, the Hospital 
Gregorio Marañón, Madrid, and Roche Company).

In addition, thanks to funding support from the Asociación 
Española contra el Cancer (AECC), we have developed 
the Spanish Pharmacogenetics Network for Paediatric 
Oncology. Ten major Spanish paediatric hospitals in the 
network are registering Adverse Drug Reaction (ADR) cases 
with highly relevant clinical data.
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