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Take-home message
DNA microarray is a powerful technology which allows the analysis of complex networks of genes in a single test. Today, gene profiling is used to revisit a number of liver diseases, to predict their outcomes, to classify liver tumors according to their molecular and genetic signatures and to identify both relevant biomarkers and new therapeutical targets. 

Whereas previously it was possible to study few genes at a time, DNA microarray technology allows the simultaneous assessment of the expression of thousands of genes within a cell population or tissue at a single time. Putting the whole human genome onto a single chip is now a reality.

DNAmicroarrays have been used to profile gene expression in cancers and other diseases, including chronic liver diseases leading to liver cancers. Thus, differential gene expression associated with virological and cirrhotic features and primary biliary cirrhosis have identified up-regulated genes involved in inflammation, fibrosis and regeneration. In addition, different gene expression profiles were described in hepatocellular carcinomas, depending on virus infection.

DNA microarray profiling can been applied to reclassify tumors, to discover previously unrecognized subtypes of cancer, to predict clinical outcome of patients and to identify candidate targets for innovative therapies. It is expected that, as data analysis and data mining become more and more sophisticated, the information acquired will provide better correlations between patient data and diagnosis, enabling clinicians to better select responder and non-responder patient groups to known treatments. Alternatively, these informations should help to propose other therapeutical strategy, e.g. liver transplantation to patients with low risk of  hepatocellular carcinoma recurrence.  

DNA microarray technology may help to understand the complex pathogenesis of chronic liver diseases. Due to the heterogeneity of tissue lesions, analysis of gene profiles in fibrotic, cirrhotic and premalignant liver tissues and hepatocellular carcinomas requires caution in the interpreation of data and the use of sophisticated methods, such as laser microdissection to better characterize cells displaying changes in gene profiling. As the technology become more and more reliable, DNA microarray should allow us to determine the role of the different genetic profiles in determining different disease outcomes, in the near future. This will help to identify new biomarkers, leading to the development of more pathologically relevant models. This goal requires to establish networks of skilled clinicians, pathologists, and scientists from the bedside to the bench and to bioinformatics and computational biology. A main concern is the assurance quality of the process. Assurance quality and traceability procedures are mandatory for sampling cells, tissues and animal models which are analyzed, as well as relevant clinical and biological informations linked to these materials. These procedures should also apply to the storage and dissemination of data generated by DNA microarray analyses. 

 KEY-WORDS
Micoarrays (“DNA chips”) : tools for analyzing the expression profiles of all transcripts under multiple conditions. Microarrays contain thousands of spots of either cDNA fragments corresponding to each gene or short synthetic oligonucleotide sequence. By hybridizing labeled mRNA or cDNA from a sample to the microarray, transcipts from all expressed genes can be assayed simultaneously. 

Gene ontology :  Gene ontology (GO) is a controlled vocabulary consisting of structured networks of defined terms that are used to describe the attributes of gene products in terms of molecular function, biolgical process and cellular components. www.geneontology.org
Bioinformatics : Large data bases contain resources for genome annotation, i.e. the process of identifying all genes and ascribing functions to the proteins that they encode, e.g. NCBI www.ncbi.nlm.nih.gov. Data bases of non-redundant DNA, RNA and protein sequences for major model organims are available through websites, e.g. NCBI RefSeq www.ncbi.nlm.nih.gov/RefSeq/ , the Riken Institute , Wellcome Trust’s Ensembl project www.ensembl.org. Sophisticated machine-learning algorithms can assign genes to transcriptional co-regulation groups. These groups are matched to predicted functional categories, using GO to predict gene function.

Biological resources centres : BRCs consist of service providers and repositories of the living cells, genomes of organisms, and information relating to heredity and the functions of biological systems. BRCs contain collections of culturable organisms, e.g. micro-organisms, plant, animal and human cells, replicable parts of these, e.g. genomes, plasmids, viruses, cDNAs, viable but not yet culturable organisms cells and tissues, as well as data bases containing molecular, physiological and structural information relevant to these collections and related bioinformatics. www.crb-france.org
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