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Developing a transcriptomic approach dedicated to autotrophs in periphytic biofilms
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Periphyton are complex and dynamic microbial communities playing an essential role in river processes such as primary production, nutrient recycling… Since the last decade, -omics tools have been developed to characterize the functional groups of heterotrophic and fungal communities while -omics application dedicated to microalgae and diatoms were mostly restrained to diversity assessment (e.g. based on 18S rRNA or rbcL genes). To characterize autotrophs functions in periphyton and to understand better contaminant effect on microalgae and diatoms, we aimed to design a microarray targeting functional genes of diatoms and microalgae in periphyton. Ecotoxicomic, Lyon, France, 21-24 Novembre 2017 

  available from the different species Kalign software Select homologous sequences : more than 60 bp homology between at least 2 species eArray software For each gene 2 probes (60mer oligonucleotides) were designed based on homologous sequences Microarray printing -4 x 44K format, Agilent technologies Unique probes printed in duplicate Probes design workflow Periphytic biofilms contain humic acids and polysaccharides from extracellular polymeric substances (EPS) which are likely to interfere with RNA extraction, purification or labelling. Specific steps were added to ensure RNA extraction from this complex matrix. Pathways targeted by the designed probes in the microarray ■ Hybridisation at different temperatures (55, 60, 65 °C) of RNA from biofilms and from reference species : C. reinhardtii, S. vacuolatus ■ Microarray scanning at 5 µm resolution (GenePix 4400A Scanner) ■ Low impact of hybridisation temperature on signal distribution and intensities ■ High variability in the percentage of probes detected per gene ■ RNA biofilm hybridized to most of the genes, even under high stringency conditions (65°C)Following the method used for the design of a Functional Gene Array (FGA) dedicated to bacteria and fungi (He et al. 2010), the design of the probes of the microarray was based on consensus sequences found in the genome of various microalgae. Thus, genome information from 6 autotroph species found in periphyton (4 chlorophytes: Chlamydomonas reinhardtii, Scenedesmus vacuolatus, Oedogonium cardiacum, Stigeoclonium helveticum and 2 diatoms : Phaeodactylum tricornutum, Thalassiosira pseudonana), was used to design probes targeting 83 genes coding for 57 enzymes involved in various metabolic pathways.