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Co 2 Vis: A Visual Analy/cs Tool for Mining Co--Expressed and Co--Regulated Genes Implied in HIV Infec/ons

hQp://www.lirmm.fr/genes_visualiza/on/ Email: arnaud.sallaberry@lirmm.fr One of the key challenges in human health is the iden>fica>on of disease--causing genes like AIDS (Acquired ImmunoDeficiency Syndrome). Numerous studies have addressed this challenge through gene expression analysis. Due to the amount of data available, processing DNA microarrays in a way that makes biomedical sense is s>ll a major issue.

Sta>s>cal methods and data mining techniques play a key role in discovering previously unknown knowledge. However, applying such techniques in this context is difficult because the number of measurement points (i.e., gene expression levels) is much higher than the number of samples resul>ng in the well--known curse of dimensionality problem also called the high feature--to--sample ra>o [1].

We propose a combina>on of data mining and visual analy/cs methods to iden>fy and render groups of genes implied in HIV infec>ons and sharing common behaviors.

Temporal changes of the expression levels of about 19,000 genes on three HIV strains (HIV--2, HIV--1 : X4 and R5), were evaluated at 04h, 08h, 24h, 48h and 72h amer infec>ons. BioVis 2013

Introduc>on

Visualiza>on Temporal paVerns

This step consists in iden>fying co--regulated genes, i.e. groups/ trajectories of genes sharing frequently a similar level of expression (incremental approach GET_MOVE [3,4]): ({o1,o2}{t1,t3,t4}) Annota>on: each trajectory (e.g. the group C in the previous example) is labeled by a set of func>ons extracted from the gene ontology website (hVp://www.geneontology.org/).

Data

  This step consists in iden>fying co--expressed genes, i.e. sequen>al paVerns of genes extracted according to their level of expression [2(on the lem): DAG drawing algorithm [5] Temporal paVerns (on the right): --Interac>ve graphic chart. The list (on the lem) shows the set of func>ons. The diagram (on the center) shows the number of trajectories grouped by their main func>ons along >me. The histogram (on the right) shows the distribu>ons of the func>ons for each trajectory of a selected rectangle in the diagram. --Parallel sets visualiza>on [6] (on the boVom). Clusters of genes for each >me step (computed for the temporal paVern extrac>on process).