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Abstract. Pharmacogenomics explores the impact of individual genomic varia-
tions in health problems such as adverse drug reactions. Records of millions of 
genomic variations, mostly known as Single Nucleotide Polymorphisms (SNP), 
are available today in various overlapping and heterogeneous databases. Select-
ing and extracting from these databases or from private sources a proper set of 
polymorphisms are the first steps of a KDD (Knowledge Discovery in Data-
bases) process in pharmacogenomics. It is however a tedious task hampered by 
the heterogeneity of SNP nomenclatures and annotations. Standards for repre-
senting genomic variants have been proposed by the Human Genome Variation 
Society (HGVS). The SNP-Converter application is aimed at converting any 
SNP description into an HGVS-compliant pivot description and vice versa. 
Used in the frame of a knowledge system, the SNP-Converter application con-
tributes as a wrapper to semantic data integration and enrichment. 

1   Introduction 

One of the great challenges in the post-genomic area consists in exploring the in-
volvement of individual genomic variations in biological processes. Technical  
advances in high-throughput genotyping enable rapid sampling of thousands of geno-
types. Among the large amount of individual variations (more than 10 millions dis-
playing a frequency higher than 1% in studied populations) dispersed all along the 
genome, very few are known to have an obvious pathological effect. These are named 
mutations. More general terms, such as polymorphism or variant, are preferred to 
characterize the general concept of variation [1]. Around 90% of the genome varia-
tions are limited to one-nucleotide substitutions (for example a guanine replaces a 
thymine at a given position in the genome) designated as single nucleotide polymor-
phism or SNP.   

The challenge mentioned above, i.e. to explore the involvement of individual ge-
nomic variations in biological process, can be considered as a data mining problem. 
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Knowledge discovery in databases (KDD) is a process aimed at extracting from large 
databases information units that can be interpreted as knowledge units [2]. This proc-
ess comprises three major steps: (i) the selection and preparation of data, (ii) the data 
mining operation, and finally (iii) the interpretation of the extracted units. Various 
integration problems may arise along the process. The first step often requires to inte-
grate data from public and private databases in order to guide the selection step or to 
enrich the selected set of data. The last step also necessitates to assess the extracted 
information units with respect to existing knowledge [3]. In both cases, integration 
tasks will consist in establishing equivalence, consistency or discrepancy between 
data or concepts, as well as classifying new data or concepts among existing ones. 
This type of integration should therefore rely on a semantic conceptual frame in 
which reasoning mechanisms are available. Indeed, ontologies contribute to build  
such an environment [4].  

An ontology is a formalization of a conceptualisation [5], that is to say the defini-
tion and the representation for a given domain of concepts and their relationships  
allowing human and machine agents to share knowledge about this domain, and to 
reason with respect to this knowledge. By providing a semantic conceptual frame to a 
data mining process, an ontology should play a valuable role to facilitate data integra-
tion as well as knowledge acquisition.  

Pharmacogenomics is a multi-dimensional domain where genome variations, phe-
notypic data and drug properties can be mined together in order to find out possible 
associations of variations with individual good or adverse drug responses [6]. More 
and more pharmaceutical firms are willing to include the exploration of particular 
genomic variants in their drug clinical trials in order to detect relationships between 
the following three summits of the pharmacogenomics triangle (Figure 1): (1) drug 
(properties and administration), (2) phenotype (biological and clinical data), and (3) 
genotype (genome variations).  

Integration of the genotype dimension in clinical trials is not straightforward par-
tially because of the large number of variants present all along the genome. Indeed 
many genes contain more SNPs than can be conceivably genotyped in current studies. 
Thus the choice of a relevant subset of SNPs to be included in studies should be 
somehow guided. A  knowledge base called PharmGKB participates in this effort by 
offering a repository for storing experimental data sets related to pharmacogenomic 
studies [7]. 

Drug
e.g. drug properties, drug administration

Genotype Phenotype
e.g. individual genetic variations e.g. clinical data, molecular analysis  

Fig. 1. Triangular schematization of the pharmacogenomics domain 


