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� Data Clustering analysis, which performs unsupervised data grouping into classes of
relative similarity (dendogram) and can process various samples or experiments.

� Significant Gene Selection through Significance Analysis of Microarrays (which, based
on statistical analysis of data permutations, calculates relative differences between
transcript concentration levels) or through pairwise T-test analysis.

LifeScience Kraków Klaster is a network of more than 80 entities – institu-
tions from Kraków and the Małopolska Region collaborating on the deve-
lopment and deployment of market innovations in the field of life sciences.
These organizations represent six areas of interest: biotechnology and

life science industry, R&D, science and education, healthcare, business support and local
government, actively guiding and facilitating cooperation at a regional level. The main goal of
the Klaster initiative is to foster coordination and integration of activities and resources across
the sector, enabling interdisciplinary collaboration and innovative thinking.

A perfect example of such interdisciplinary work is an advanced microarray analysis web tool
that enables to compare and analyze RNA-seq data with DNA expression microarray data,
developed within the scope of the PLGrid Plus project, as a result of cooperation between
LifeScience Kraków Klaster and ACC Cyfronet AGH. As part of the service, users receive
access to low-level (normalization, background correction, etc.) and high-level (associations,
clustering, predictors, etc.) analysis tools within an environment, which allows correlating
genomic data and interpreting it by means of functional enrichment or gene set methods. The
service is a unique web application, which supports a range of complex analyses, including:

� Quality control and normalization for the most popular microarray types (Affymetrix and
Agilent), ensuring that differences in intensities are indeed due to differential expression,
and not merely printing, hybridization, or scanning artifacts (see Figure 1).

Gene expression microarrays have been extensively applied over the past decade to
measure the expression levels of large gene pools. As the cost of sequencing
decreases, researchers have begun to turn to RNA sequencing for gene expression
analysis. To enable users to compare RNA-seq and DNA microarray data, it is
necessary to develop a program, which will provide sequencing results in a format,
which mimics DNAmicroarray output.
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A multitude of DNA microarray types are in use throughout the scientific community and each
study deploys unique means and approaches. As such, we do not leave users to their own
devices. With biology, statistics and computer science experts on board we (the PLGrid Plus
Life Science Team project) are ready to assist you with your own gene expression analysis.

The service is integrated with the public ArrayExpress database, published by The European
Bioinformatics Institute. Users are able to import microarray experiments from the database
either for learning purposes or to validate the published results, using our tool.

� Artificial Neural Net-
work (ANN) analysis,
capable of creating and
training a neural model
(a perceptron), and sub-
sequently using it to dis-
tinguish healthy and ab-
normal tissue based on
gene expression profile
data (see Figure 2).

� Principal Component
Analysis (PCA), which
helps reduce the di-
mensionality of data by
extracting variables
(coordinates) with the
highest variance, as-
sumed to represent the
variability within the
data set under analysis.

� Gene network and
pa thway ana l ys i s ,
which is the next step
following determination

of genes involved in the biological process under investigation, mapping these genes to
known pathways/gene ontology terms and determining (among others), which pathways
are overrepresented in a given set of genes.

� Integromics analysis, which combines gene expression data with lipidomic or proteomic
information in order to find interesting correlations, patterns and associations.

Figure 1. Graphical representation of data from six DNA microarrays before and after normalization.

The tool is accessible at (available in Polish and English).https://lifescience.plgrid.pl

Furthermore, if you are interested in developing, exploring and expanding your
computational capabilities, please contact us at .plgrid@lifescience.pl

Figure 2. Schematic representation of a sample artificial neural network,
developed for classifications based on gene expression profiles.

Our tool is free of charge for Polish scientists and their foreign collaborators. To test or use it,
you first need to register in the PL-Grid Infrastructure and apply for the service. Please consult
the tool web site, which contains further information about the procedure.

A related project concerning the Next Generation Sequencing (NGS) is also being developed
within the PLGrid Life Science domain and due for release in 2014.

Integromics is developed and published as a cooperation of: LifeScience Kraków Klaster
(lifescience.pl) (cyfronet.pl), Academic Computer Centre CYFRONETAGH , Katedra Biochemii
Klinicznej Collegium Medicum UJ .(www.diagnostyka-molekularna.cm-uj.krakow.pl)


