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Bioinformatics and Genomics for Health. RNA Bioinformatics With the advent of new broadband sequencing technologies, it is important to have fast and efficient in silico methods for analysing at large-scale genomic sequences. Among the biological objects targeted in genomes, non-coding RNAs (ncRNAs) are one of the most important ones, as they are involved in many diseases. ncRNAs are genes that do not encode functional proteins, and possess structures that imply specific functions. MicroRNAs (miRNAs) for instance are small ncRNAs that play roles in the regulation of gene expression by targeting messenger RNAs (mRNAs) via translational inhibition or message degradation. The dysregulation of miRNAs causes a wide range of diseases such as hereditary progressive hearing loss, growth and skeleton defects, cancers, heart diseases, Alzheimer disease, etc. NcRNAs is therefore a very important task for both biological and medical sciences. and RNAs are at the heart of much research. Bioinformatics plays a critical role in the identification of these RNAs and in the prediction of their structures. We will present our research work in the field of bioinformatics RNAs. We will discuss the various algorithms and software we developed, all are available on our software platform EvryRNA (http://EvryRNA.ibisc.univ-evry.fr). References: 1- Ludovic Platon, Farida Zehraoui, Abdelhafid Bendahmane, Fariza Tahi. IRSOM, a reliable identifier of ncRNAs based on supervised self-organizing maps with rejection. Bioinformatics, Volume 34, Issue 17, 1 September 2018, Pages i620 - i628. https://doi.org/10.1093/bioinformatics/bty572 2- Legendre A, Angel E, Tahi F. Bi-objective integer programming for RNA secondary structure prediction with pseudoknots. BMC Bioinformatics. Jan 15 ;19(1) :13. 2018. https://doi.org/10.1186/s12859-018-2007-7 3- Boucheham A, Sommard V, Zehraoui F, Boualem A, Batouche M, Bendahmane A, Israeli D, Tahi F. IpiRId: Integrative approach for piRNA prediction using genomic and epigenomic data. PLoS One. 2017 Jun 16 ;12(6) :e0179787. PLoS One. Jun 16 ;12(6) :e0179787. 2017. https://doi.org/10.1371/journal.pone.0179787 4- Tav C, Tempel S, Poligny L, Tahi F. miRNAFold : a web server for fast miRNA precursor prediction in genomes. Nucleic Acids Res. Jul 8 ;44(W1) :W181-4. 2016. https://doi.org/10.1093/nar/gkw459 5- Tran VD, Tempel S, Zerath B, Zehraoui F, Tahi F. miRBoost : Boosting support vector machines for microRNA precursor classification. RNA. A Vol. 21, No. 5, 2015. https://doi.org/10.1261/rna.043612.113 6- Brayet J, Zehraoui F, Jeanson-Leh L, Israeli D, Tahi F. Towards a piRNA prediction using multiple kernel fusion and support vector machine. Bioinformatics, 30(17) :i364-70, 2014. https://doi.org/10.1093/bioinformatics/btu441 7- Tempel S, Pollet N, Tahi F. ncRNAclassifier : a tool for detection and classification of transposable element sequences in RNA hairpins. BMC Bioinformatics vol. 13, no 246, 2012. https://doi.org/10.1186/1471-2105-13-246 8- Tempel S, Tahi F. A fast ab-initio method for predicting miRNA precursors in genomes. Nucleic Acids Res. 40(11) : e80, 2012. https://doi.org/10.1093/nar/gks146 9- Engelen S, Tahi F. Tfold : efficient in silico prediction of non-coding RNA secondary structures. Nucleic Acids Res. 38(1) : 2453-66, 2010. https://doi.org/10.1093/nar/gkp1067
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