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Abstract

As the developments in high throughput technologies have become
more common and more accessible it is becoming usual –and affordable–
to take different simultaneous approaches to study the same problem.
In practice this means that different sets of data of different types (ex-
pression, proteins, metabolites...) may be available or generated for
the same study, highlighting the need for methods and tools to use
them in a combined way.

In recent years there have been developed many methods that in-
tegrate the analysis of different types of data. Corresponding to a
certain tradition in bioinformatics many methodologies are rooted in
machine learning tools such as bayesian networks, support vector ma-
chines or graph-based methods. In contrast with the high number of
applications from these fields, another that seems to have contributed
less to genomic data integration is multivariate statistics, which has
however a long tradition in being used to combine and visualize mul-
tidimensional data. In this work we discuss the application of mul-
tivariate statistical approaches to integrate bio-molecular information
by combining several multivariate statistical approaches such as princi-
pal components analysis, simple and multiple correspondence analysis
and canonical correlation analysis and its variants. The techniques
are applied to a real unpublished data set consisting of four different
data types: DGGE bands, expression microarrays, high-throughput
sequence data and clinical variables.

We show how these statistical techniques can be used to perform
reduction dimension and then visualize data of one type useful to ex-
plain those from other types. Whereas this is more or less straightfor-
ward when we deal with two types of data it turns to be more compli-
cated when the goal is to visualize simultaneously more than two types.
Comparison between the approaches shows that the information they
provide is complementary suggesting their combined use yields more
information than simply using one of them.
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