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Saturday Sept 27; 14:15 – 15:00
RNA repair by oxidative demethylation

Pål Ø. Falnes1,2, Erwin van den Born1, Vibeke Leihne1, Rune Ougland2, Arne Klungland2, and Anders Bekkelund1

1Department of Molecular Biosciences, University of Oslo, P. O. BOX 1041, Blindern, 0316 Oslo, Norway 

2Centre for Molecular Biology and Neuroscience, Rikshospitalet-Radiumhospitalet HF, University of Oslo, Norway 

Methylation damage in DNA is generally very harmful, and living organisms possess a number of proteins dedicated to repairing such damage. The E. coli AlkB protein was a few years ago found to directly reverse methyl lesions such as 1-methyladenine and 3-methylcytosine by an oxidative mechanism(1). Interestingly, both E. coli AlkB and a mammmalian AlkB homologue, ABH3, are able to remove methyl lesions also from RNA(2). Repair of damaged tRNA and mRNA is accompanied by the functional reactivation of these molecules in vitro(3), and, moreover, ABH3-mediated reactivation of methylated mRNA can be observed in mouse cells.

Interestingly, an AlkB-domain is encoded by the genome of numerous single-stranded, plant-infecting RNA viruses. We recently performed a characterization of AlkB proteins from three plant viruses, showing that viral AlkBs represent functional RNA repair enzymes with a likely role in maintaining the integrity of the viral RNA genome(4).

1. 
Falnes, P. O., Johansen, R. F., and Seeberg, E. (2002) Nature 419, 178-182


2. 
Aas, P. A., Otterlei, M., Falnes, P. O., Vagbo, C. B., Skorpen, F., Akbari, M., Sundheim, O., Bjoras, M., Slupphaug, G., Seeberg, E., and Krokan, H. E. (2003) Nature 421, 859-863


3. 
Ougland, R., Zhang, C. M., Liiv, A., Johansen, R. F., Seeberg, E., Hou, Y. M., Remme, J., and Falnes, P. O. (2004) Mol. Cell 16, 107-116


4. 
van den Born, E., Omelchenko, M. V., Bekkelund, A., Leihne, V., Koonin, E. V., Dolja, V. V., and Falnes, P. O. (2008) Nucleic Acids Res., Aug 21. [Epub ahead of print]



Saturday Sept 27; 15:00 – 15:45
An integrative approach to RNA structure

Benoît Masquida
Architecture et réactivité de l¹ARN, IBMC-CNRS, Université Louis Pasteur,
Strasbourg, France

RNA molecules adopt precise three-dimensional structures in order to carry out their functions. It means that RNA sequences not only encode architectural information but also the informations that allow them to fold, recognize molecular partners and to eventually act as catalysts. The folding of RNA molecules is dictated by the interactions between nucleotides and specifically by their base moiety that lead to the secondary structure collapse and subsequently to the native state through the formation of tertiary interactions. Although the rules governing the association of nucleotides that form canonical (Watson-Crick) pairs have been known for half a century, the ones that form non-canonical pairings have just started to be unravelled recently with the help of the 315 RNA crystal structures from the nucleic acid database. Non canonical interactions contribute significantly to the overall architecture among which A residues play a major role. The understanding of these interactions is thus a prerequisite for building realistic models of large RNAs and RNPs. Homology modelling of discrete RNA motifs greatly improves the models that can be used to tackle mechanistic and/or evolutionary pathways between different large RNAs. Recent models will be presented to illustrate these concepts.

Saturday Sept 27; 16:00 – 16:45
The GIR1 branching ribozyme
Henrik Nielsen 

Department of Cellular and Molecular Medicine, The Panum Institute, University of Copenhagen, Copenhagen, Denmark

Twin-ribozyme introns contain a branching ribozyme (GIR1) followed by a homing endonuclease (HE) encoding sequence embedded in a peripheral domain of a group I splicing ribozyme (GIR2). GIR1 catalyze a cleavage reaction in cis that leave the 3’-cleavage fragment with the first and the third nucleotide linked by a 2’, 5’ phosphodiester bond [1]. This structure is referred to as a lariat cap and believed to be a functional substitution of a conventional me7G-cap necessitated by the origin of the HE mRNA from a processed RNA polymerase I transcript [2]. Modeling of GIR1 based on biochemical and mutational data demonstrate the similarity to the Azoarcus splicing ribozyme [3]. The two ribozymes have a similar architecture but with topological differences at the catalytic core consistent with the different reactions catalysed. The modeling furthermore suggests that GIR1 could be derived from an Azoarcus-like splicing ribozyme by sequence drift and strand mispairing. GIR1 catalyse a reaction that is chemically similar to the first step of spliceosomal splicing. Thus, the evolution of GIR1 suggests a simple path for steps in the evolution of modern genes from ancient group I introns. 

[1]
H. Nielsen et al., Science 309 (2005) 1584-7.

[2] H. Nielsen et al. in “Ribozymes and RNA Catalysis” (eds. D.M. Lilley and F. Eckstein), pp. 229-252 (2008).

[3]
B. Beckert et al. EMBO J. 27 (2008) 667-78.

Saturday Sept 27; 16:45 – 17:00

Intermolecular interaction between the GIR1 ribozyme and mRNA

Ása B. Birgisdottir1, Henrik Nielsen1,2, Bertrand Beckert3, Benoit Masquida3, and Steinar D. Johansen1  
1 Institute of Medical Biology, University of Tromsø, Norway; 2 The Panum Institute, University of Copenhagen, Denmark; 3 Institute de Biologie Moleculaire et Cellulaire, CNRScientifique, Universite Pasteur, Strasbourg, France

The Didymium GIR1 branching ribozyme (DiGIR1) and associated homing endonuclease gene (I-DirI HEG) is found as an insertion in a regular group I splicing ribozyme of the twin-ribozyme intron Dir.S956-1. DiGIR1 generates a 2’,5’ lariat cap at the 5' end of the homing endonuclease mRNA by catalysing self-cleavage at an internal processing site. Upon realease, the 5' end of the I-DirI mRNA forms a distinct hairpin structure, termed HEG P1, that harbours a GNRA tetraloop receptor-like motif. The L9 GAAA tetraloop of DiGIR1 could be engaged in an intermolecular tertiary interaction with HEG P1. We have used a bimolecular approach based on the Tetrahymena ribozyme to test wether HEG P1 is able to bind a GAAA tetraloop. Furthermore, we also investigated in vitro the tertiary association between the post-cleavage form of DiGIR1 RNA and a trans HEG P1 RNA hairpin. We conclude that the 11-nt HEG P1 motif  (UCUAAG-CAAGA) represents a new and specific GAAA tetraloop receptor. The biological role of this interaction is probably linked to I-DirI homing endonuclease expression by promoting post-cleavage release of the 2’,5’ capped mRNA.
Saturday Sept 27; 17:15 – 18:00
RNase P ribozyme

Sidney Altman

Molecular, Cellular and Developmental Biology, Yale University, New Haven, Connecticut, USA

A brief review of new substrates and results on catalysis by RNase P will be presented.  New results on the use of the EGS technology to study the regulation of RNase P function in mammalian cells and to inactivate dangerous bacterial pathogens will also be described
Sunday Sept 28; 10:00 – 10:45
Staphylococcus aureus regulatory RNAs : adaptation and virulence

Geissmann Thomas, Chevalier Clément, Fechter Pierre, Marzi Stefano, Lioliou Efhtimia, Gaspin Christine+, Vandenesch François§ & Romby Pascale.
Architecture et Réactivité de l’ARN- CNRS, Université Louis Pasteur, IBMC, 15 rue R. Descartes F-67084 Strasbourg; §INSERM U851, Université Lyon 1, Centre National de Référence des Staphylocoques, Lyon, F-69008 ; +Unité de Biométrie et Intelligence Artificielle, INRA-UR875, F-31326 Castanet-Tolosan

A large variety of RNA-based mechanisms have been uncovered in all living organisms to regulate gene expression in response to internal and external changes, and to rapidly adapt cell growth in response to these signals. This is particularly the case for bacteria, which inhabit numerous ecological niches and experience rapidly varying life conditions. Furthermore, pathogenic bacteria have evolved a plethora of sensory systems that turn on/off the expression of virulence genes in response to both environmental and host signals. Obviously, transcriptional regulation, often governed by two component systems, is responsible for much of this regulation. However, one of the latest concepts to have emerged is the ability of bacteria to use regulatory RNAs in adaptive responses. With the development of bioinformatic tools and genetic screens, novel riboswitches and small non coding RNAs  (sRNAs) have been discovered in Escherichia coli and many other bacteria. These RNAs bring the missing links in the regulatory pathways that allow the bacteria to sense the population density, to modulate the cell surface composition in response to various stress, to adjust the metabolism during cell growth, and to regulate virulence gene expression. In E. coli and closely related bacteria, many of these regulatory events occur at the translational level and involve conformational changes of the mRNA (Marzi et al., 2008). The docking and unfolding of these mRNAs on the 30S ribosomal subunit are also critical steps in the initiation process directly modulating and timing translation. The variety of mRNA regulatory signals and of trans-acting regulators (proteins, sRNAs, metabolites, ions) allows the bacteria to integrate a large range of internal and external signals. Several examples that illustrate the diversity of these RNA-based mechanisms will be presented. We will also discuss how mRNA-RNA interactions can be decisive for Staphylococcus aureus pathogenicity (Boisset et al., 2007).

- Marzi et al. (2008) RNA switches regulate initiation of translation in bacteria. Biol. Chem. 389: 585-598.
- Boisset et al. (2007) Staphylococcus aureus RNAIII coordinately represses the synthesis of virulence factors and the transcription regulator Rot by an antisense mechanism. Genes & Dev. 21: 1353-1366.

Sunday Sept 28; 10:45 – 11:00
A conserved 3’ extension in unusual group II introns is important for the second step of splicing

Fredrik B. Stabell, Nicolas J. Tourasse, and Anne-Brit Kolstø

Laboratory for Microbial Dynamics (LaMDa), Department of Pharmaceutical Biosciences, School of Pharmacy, University of Oslo, Norway

Group II introns are mobile genetic RNA retroelements capable of splicing out of mRNAs and inserting into new DNA sites. Typical group II intron RNAs fold into 6 structural and functional domains. However, we previously identified a group II intron (B.c.I4) in Bacillus cereus ATCC 10987 that splices 56 nucleotides downstream of the expected 3' splice site in vivo and in vitro, and harbors an unusual 3’ extension which is an integral part of the intron RNA molecule[1,2]. Here, we report the discovery in a B. thuringiensis strain of four additional group II introns with a similar 3’ extension of 53-55 bases, which all splice in vivo. Strikingly, phylogenetic analysis and five-way comparative sequence and structure analysis revealed that the introns are only 47-61% identical to each other, and even though they belong to the same subclass, they are located on different evolutionary branches which correlate with changes in the secondary structure. Extensive mutational analyses of the 3’ extension in B.c.I4, coupled with time-course kinetic analysis, indicated that a conserved asymmetric internal loop and its surrounding bases are important sites for the second step of splicing in vitro. Interestingly, these sites are analogous to those of tetraloop receptors, which are common structures involved in tertiary interactions in RNAs. Therefore, the conserved 3’ extension of these unusual introns may act in a similar fashion to bring the remote 3’ splice site in close proximity of the catalytic intron core for the second splicing step and exon ligation. The new introns reported here suggest that the evolution and structure of group II introns are more complex than previously recognized. 

[1] Tourasse NJ et al. 2005, J. Bacteriol. 187:5437-5451.

[2] Stabell FB et al. 2007, Nucl. Acids Res. 35:1612-1623.
Sunday Sept 28; 11:30-12:15

Yeast genomics

Bernard Dujon

Unité de Génétique moléculaire des levures (URA2171 CNRS and UFR927 Univ. P. M. Curie) Institut Pasteur, 25 rue du Dr Roux F-75724 Paris CEDEX 15, France

The baker's yeast Saccharomyces cerevisiae was the first eukaryotic organism sequenced more than 10 years ago and it has plaid an important role for the rapid development of functional genomics since then. Today, the genomes of many eukaryotic species have been sequenced and comparative genomics and evolutionary studies are developing at a rapidly accelerating pace, thanks to novel DNA sequencing technologies.
From our earlier comparative genomic studies (1), we discovered that hemiascomycetes, the group of budding yeasts that includes S. cerevisiae, span a very broad evolutionary range unsuspected from their similar life-style and biological properties. Nearly three dozens of hemiascomycetous species are now sequenced, a large part of them thanks to the Génolevures initiative, and this wealth of information, coupled to experiments using S. cerevisiae, proved particularly useful to unravel molecular mechanisms of eukaryotic genome evolution (2).
I will summarize recent results obtained by the Génolevures Consortium from the analysis and comparisons of novel hemiascomycetous yeast genomes, focusing on aspects of genome organization and mechanisms involved in evolutionary dynamics. Special features suggesting roles for RNA molecules will be mentioned.

1- Dujon et al., (2004) Genome evolution in yeasts. Nature 430: 35-44.

2- Dujon (2006) Yeasts illustrate the molecular mechanisms of eukaryotic genome evolution. Trends in Genetics 22: 375-387.

Sunday Sept 28; 15:30 – 16:15

RNA interference and innate immune response 

Mouldy Sioud 

Department of Immunology, The Norwegian Radium Hospital, Montebello N-310, Oslo, Norway. 

The discovery that double-stranded RNA (dsRNA) molecules of 21-23 nt (short interfering RNAs, siRNAs) can silence targeted genes through sequence-specific cleavage of the cognate RNA transcript has led to the rapid adaptation of this technology for the analysis of gene function. The technique has also the potential to be developed into human therapeutics. However, non-specific effects of siRNAs, including activation of type I interferons and proinflammatory cytokines, remain an outstanding concern regarding use of these agents in humans. For example, in immune cells such as peripheral blood mononuclear cells, siRNAs exert immunotimulatory effects characterized by increased TNF-, IFN- and IL6 gene expression. These effects are mediated by RNA-sensing receptors, particularly TLR7 and TLR8. Strategies to address the activation of immunity by siRNAs and to separate immunostimulation from RNA interference will be presented and discussed.
Sunday Sept 28; 16:15-17:00

RNA informatics – from prediction to design

Ebbe Sloth Andersen

Department of Molecular Biology, Faculty of Science, University of Aarhus, Denmark

RNA informatics deals with developing and applying computational tools in the prediction, modelling, and design of RNA structures. State-of-the-art methods for predicting RNA structures are introduced, and it is discussed how to extend these methods to deal with large-scale evolutionary changes in RNA structure.1,2 A study of HIV RNA is given as an example of using secondary structure predictions to construct 3D models that are constrained by low-resolution biophysical data. The techniques of Atomic Force Microscopy (AFM) and Small-Angle X-ray Scattering (SAXS) allow inherently flexible RNA molecules to be characterized and modelled. At last, tools for designing artificial DNA and RNA structures are described. A revolutionary method, called DNA origami,3 allows the precise construction of self-assembled DNA nanostructures in the megadalton size-range. Examples of design and characterization of DNA/RNA origami structures are shown e.g. a DNA dolphin with a flexible tail.4 To ease the access to RNA informatics tools we are developing Java and Web applications with a common and expanding toolbox, all available at www.rna.dk.1,2,4
References

1.
Andersen, E.S., Lind-Thomsen, A., Knudsen, B., Kristensen, S.E., Havgaard, J.H., Torarinsson, E., Larsen, N., Zwieb, C., Sestoft, P., Kjems, J., Gorodkin, J. 2007, 'Semiautomated improvement of RNA alignments', RNA, vol. 13, pp. 1850-1859.

2.
Andersen, E.S., Rosenblad, M.A., Larsen, N., Westergaard, J.C., Burks, J., Wower, I.K., Wower, J., Gorodkin, J., Samuelsson, T., Zwieb, C. 2006, 'The tmRDB and SRPDB resources', Nucleic Acids Res., vol. 34(Database issue), pp. D163-8.

3.
Rothemund, P. W., 'Folding DNA to Create Nanoscale Shapes and Patterns'. Nature 2006, vol. 440, pp. 297-302.
4.
Andersen, E.S., Dong, M., Nielsen, M.M., Jahn, K., Lind-Thomsen, A., Mamdouh, W., Gothelf, K.V., Besenbacher, F., Kjems, J. 2008, 'DNA Origami Design of Dolphin-Shaped Structures with Flexible Tails', ACS Nano, vol. 2 no. 6, pp. 1213-1218.
Sunday Sept 28; 17:30-18:15

Altered miRNA repertoire in the simplified chordate, Oikopleura dioica.


Eric Thompson

Sars Centre for Marine Molecular Biology, University of Bergen, Norway


Recent studies suggest a correlation between miRNA innovation and increased developmental complexity. This is supported by expansion of the miRNA inventory in vertebrates, a lineage where genome duplication has played a significant evolutionary role. Urochordates, the closest extant group to the vertebrates, exhibit an opposite trend to genome and morphological simplification. We show that the urochordate, larvacean, Oikopleura dioica, possesses the requisite miRNA biogenic machinery. miRNAs isolated by small RNA cloning were expressed throughout the short life cycle, a number of which were stocked as maternal determinants prior to rapid embryonic development. We identify sex-specific miRNAs that appeared as male/female gonad differentiation became apparent and were maintained throughout spermatogenesis. Whereas 80% of mammalian miRNAs are hosted in introns of protein-coding genes, the majority of O. dioica miRNA loci were located in anti-sense orientations to such genes. Including sister group ascidians in analysis of the urochordate miRNA repertoire, we find 16 highly conserved bilaterian miRNA families have been lost or derived to the point they are not recognizable in urochordates. Subsequent to this loss/derivation, at least 33 novel miRNA families have been acquired in larvaceans. This suggests a profound reorganization of the miRNA repertoire integral to evolution in the urochordate lineage.

Monday Sept 29; 10:00-10:45

RISC Enzymology: miRNA-mRNA interactions

Stefan Ameres, Lukas Rajkowitsch, Javier Martinez* and Renée Schroeder
Max F. Perutz Laboratories, University of Vienna, Austria; *: IMBA, Vienna, Austria 

RNA molecules require the help of proteins to efficiently find their targets or to reach their active conformations. These proteins display a vast range of activities and have been collectively termed “proteins with RNA chaperone activity”. These proteins can either facilitate RNA-RNA interactions in a reaction termed RNA annealing, or they can resolve non-functional inhibitory structures.  These two activities can be clearly distinguished. I will discuss two examples how RNA-RNA annealing can be accelerated: 1. The global bacterial regulator protein Hfq is required for many bacterial regulatory RNAs to recognize and efficiently bind their target RNAs. Hfq accelerates annealing of two RNAs by simultaneously binding both molecules suggesting a “crowding” or matchmaking function.  2. The second example is the RNA-Induced Silencing Complex (RISC). RISC is a ribonucleoprotein particle composed of a single-stranded short interfering RNA (siRNA) and an endonucleolytically active Argonaute protein, capable of cleaving mRNAs complementary to the siRNA. In the course of target recognition, RISC transiently contacts single-stranded RNA non-specifically and promotes siRNA-target RNA annealing. Furthermore, the 5’-part of the siRNA within RISC creates a thermodynamic threshold that determines the stable association of RISC and the target RNA. I will discuss mechanistic insights by revealing features of RISC and target RNAs that are crucial to achieve efficiency and specificity in RNA interference.

Monday Sept 29; 10:45-11:30
Cooperative microRNA targeting and regulation
Pål Sætrom 

Department of Cancer Research and Molecular Medicine, NTNU Trondheim, Norway

MicroRNAs (miRNAs) have the potential to regulate thousands of genes. For microRNAs (miRNAs), the number of potential target sites within an mRNA's 3' untranslated region (UTR) is an important determinant for the miRNA's regulatory potential. Multiple target sites within a 3' UTR can give synergistic down-regulation, but our results show that this depends on the distance between consecutive target sites. Such synergistic interactions are not only important for predicting miRNA targets and cooperative and combinatorial miRNA regulation. Some off-target effects for short interfering RNAs are caused by synergistic interactions with endogenous miRNAs. Moreover, siRNAs that target optimally spaced miRNA-like target sites can give potent knockdown. Consequently, this result has implications for siRNA design.

Monday Sept 29; 11:45-12:30
MicroRNAs in zebrafish development

Anders Fjose 

Department of Molecular Biology, University of Bergen, Norway
Studies of miRNAs in zebrafish have contributed important knowledge regarding their conservation and function in vertebrates, particularly with respect to developmental processes. Currently, more than 400 distinct miRNAs are known in zebrafish, which can be grouped into 44 families on the basis of seed sequence identity. Many of these miRNAs have been shown by in situ hybridization to exhibit tissue specific patterns of expression during development. However, members of only a few of the miRNA families are expressed before the end of gastrulation. This suggests that the majority of zebrafish miRNAs are not involved in early patterning processes, but may instead have functional roles in differentiation or maintenance of tissue identity. The largest miRNA family in zebrafish, miR-430, contains 72 members mainly located in two clusters on the same chromosome. Importantly, members of this family are the only abundant miRNAs in the blastula and gastrula stages, and when correctly processed they promote deadenylation and degradation of maternal mRNAs. This clearance of maternal mRNAs is essential for the normal transition from maternal to zygotic gene expression that occurs at the mid-blastula transition stage. Hence, inhibition of miR-430 processing in Dicer mutants has been shown to cause developmental defects. Similarly, we have recently shown that treatment of zebrafish embryos with siRNA causes a significant reduction of the endogenous levels of processed miR-430, leading to unspecific developmental defects. This observation may help to explain the abnormalities generally observed in siRNA treated zebrafish embryos. Hence, the effects of siRNA possibly reflect competition for binding to Dicer and/or other limiting factors required for miRNA processing and function in RISC. Further studies are required to determine whether the miRNA pathway in mammals, under some experimental conditions, may be affected in a similar way by siRNA treatment.
Poster Abstracts

Spicing and editing of transcripts in parasitic plants

Helena T. Funk1, Uwe G. Maier1, Kirsten Krause2
1Cell Biology, Philipps University, Karl-von-Frisch-Strasse, D-35032 Marburg, Germany

2Department for  Biologi, University of Tromsø, 9037 Tromsø, Norway
The holoparasitic plant genus Cuscuta comprises species with photosynthetic capacity and functional chloroplasts as well as achlorophyllous species and intermediate forms with restricted photosynthetic activity and degenerated chloroplasts. We have sequenced the genomes of the chloroplast compartment from two parasitic flowering plant species, C. reflexa and C. gronovii, and compared the DNA sequence to cDNA sequences derived from plastid RNAs. A comparison of these sequence data with those of known plastid genomes and transcriptomes provided a phylogenetic correlation between the gene matK and the occurrence of group IIa introns of plastid transcripts. Moreover, a plastid wide screen for RNA editing sites revealed that there might be a bias towards a loss of RNA editing with the increasing dependency of the Cuscuta parasites from their hosts. This bias might be explained by higher-than-normal mutation rates in the Cuscuta plastid genomes. 
Lariat capping of an E. coli mRNA
Annekatrin Wernstedt and Henrik Nielsen 

Department of Cellular and Molecular Medicine, The Panum Institute, University of Copenhagen, Copenhagen, Denmark

The GIR1 branching ribozyme is a naturally occurring ribozyme that catalyze cleavage by branching immediately upstream of a protein-coding sequence. The reaction creates a 3-nt lariat at the 5’-end of the mRNA referred to as a lariat cap. Most of the ribozyme sequence, including the catalytic core, is located upstream of the branching site suggesting that GIR1 can be placed upstream of other RNAs and modify these in a similar way as its natural substrate. In prokaryotes, RNA turnover of mRNA is mostly initiated by the endonuclease RNase E that has a requirement for a 5'-phosphate. Thus, a lariat cap should render the mRNA stable towards RNase E degradation. In the current project, we wish to explore the effect of lariat capping on the expression of a GFP reporter gene in E. coli. Our experiments show that GIR1 catalyze the formation of a lariat cap in E. coli and suggest that the lariat capped mRNA is translated. The cleavage efficiency is relatively low and steps have been taken create a variant of GIR1 that is more active when transferred to a new context. Using molecular modeling, we have designed a variant that incorporates stabilizing peripheral elements from a related ribozyme. The initial characterization of the variant will be presented.
Multi-genetic clustering analysis utilising bulk sequencing technologies

Bård Ove Karlsen1,2, Tomasz Furmanek3, Keijo Luukko3, Steinar D. Johansen1,2 and Truls Moum2 
1 Department of Molecular Biotechnology, IMB, University of Tromsø; 2 Department of Fisheries and Natural Sciences, Bodø University College; 3Division of Anatomy and Cell Biology, Department of Biomedicine, University of Bergen
We have created a heuristic tool for integration and clustering of molecular data from large scale sequencing, e.g. 454 sequencing projects.

The novel 454 sequencing technology allows for bulk sequencing of the entire genome, transcriptome, and small RNA complement of tissues, organisms, communities, and so on. The data lends itself to interesting comparative analyses at several levels of organisation. However, in utilising the huge amounts of sequence data that is now becoming available, there is a need for efficient tools for database handling, integration among databases, and clustering analysis.  

The purpose of the clustering analysis is to identify: 

· the presence/absence of gene families, pathways

· evolution of gene families, pathways

· clustering of gene families, pathways

· evolutionary affinities among species

The main concept implies the integration of huge amounts of annotated and novel sequence data in several databases, producing a supercluster, and the subsequent breakdown of this supercluster in for example the classical line up for first subclustering of EST data. 

In implementing the software development, we ran a local BLAST of 17 000 human genes and 800 human immunology genes against EST data from 35 species. BLAST results were stored as XML files and parsed with biopython. All hits with sequences and gene information were stored in a mysql database. The primary database consists of 98.439.268 hits and approx. 62.8 GB of data.

The best hit based on score for each species against all human genes were stored in a secondary database that was used for data mining and interspecies comparisons. The result from the secondary database was visualized as an interactive image array where each gene for each species was visualized as a pixel and the score was visualized as intensity in the green channel. 

Evolutionary trees were generated based the presence of absence of particular genes in each species, which in turn was based on BLAST scores and e-values. The 17 000 genes were categorized by function to enable interspecies comparisons on a subset of genes. The image array that represents what genes a species has based on score and e-value thresholds can be zoomed and sorted on basis of gene name and function. The secondary database with best BLAST hits is linked to the primary database containing all hit information for each gene to enable more detailed analysis of data from the image array based on interspecies comparison.

Our technology will also include the clustering of mitochondrial (mt) transcripts, based on isolation of mitochondria, and then large scale analysis of mtRNA.

The procedure applies to cellular RNA of all types, providing an integrated analysis of what is going on in the tissue/population. The novel technology enables the comprehensive analysis of transcription in the cell, including the possibility to cluster with respect to SNPs, truncation, missing/turned off genes, miRNA/ncRNA profiles, gene fusion, and so on.  
New insight into function and evolution of mitochondrial group I introns in sea anemones

Åse Emblem 1, Bård Ove Karlsen 1,2, Dag Coucheron 1 , Steinar D. Johansen 1,2
1 Department of Molecular Biotechnology, IMB, University of Tromsø; 2 Department of Fisheries and Natural Sciences, Bodø University College

Group I introns are transcribed into autocatalytic RNAs, which have the ability to catalyse their own excision without assistance of essential protein factors. Most group I introns are selfish elements parasiting on the host, but in some cases this intron-host relationship may turn symbiotic or even host-essential. Group I introns are widespread in nature, but rare in Metazoans. We have sequenced the complete mitochondrial genome of three sea anemones; Urticina, Metridium, and Aiptasia. All include two group I introns, interrupting the nd5 and coI genes. The nd5 intron, which is present in all hexacorals studied, is an intergraded part of the mitochondrial genome, embedding several mitochondrial genes within the intron. This implies that the nd5 intron is obligatory, has probably a vertical inheritance pattern, and may contributes to regulatory advantages of the mitochondrial genome. The coI intron codes for a homing endonuclease gene (HEG) and is incorporated into some, but not all hexacorals, indicating horizontal inheritance. In Urticina an extended HEG runs from the start of the coI gene and throughout the complete intron. We argue that Urticina is actively expressing the HEG by a fusion-protein approach, while other hexacorals have pseudo-HEGs where proteins no longer are selected for.
RNA Biology & Genomics            


Steinar D. Johansen, Dag H. Coucheron, Kari Haugli, Anita Ursvik, Åsa B. Birgisdottir, Tonje Fiskaa, Morten Andreassen, Yunjia Tang, Ragna Breines, Bård-Ove Karlsen, Satish Nandipati and Åse Emblem

RNA group, Department of Molecular Biotechnology, Institute of Medical Biology, University of Tromsø, Norway

The RNA group performs experimental research on different aspects in RNA biology and in genomics. At September 2008 the research group consists of two permanent faculty members (Johansen & Coucheron), two senior technicians (Haugli & Ursvik), three postdocs (Birgisdottir, Fiskaa & Andreassen), and five PhD students (Tang, Breines, Karlsen, Nandipati & Emblem).
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The presence of a novel small, non-coding RNA in vibrios is glucose dependent and mutually exclusive to Spot 42

Geir Åsmund Hansen1, Rafi Ahmad1, Corinne Krentz1, Nils-Peder Willassen1,2, Peik Haugen1

1Department of Molecular Biotechnology, Institute of Medical Biology, Faculty of Medicine, University of Tromsø, N-9037, Tromsø, Norway

2The Norwegian Structural Biology Centre, University of Tromsø, N-9037, Tromsø, Norway

Small non-coding RNAs from bacteria, commonly known as sRNAs, make up a new and interesting group of regulatory RNAs involved in stress responses, metabolism, quorum sensing, motility and more. Even though data on sRNA function is accumulating, there are still large gaps in our understanding of their biological roles in bacteria. In this study, we focused on three sRNAs encoded by genes in two neighboring intergenic regions of vibrios. The sRNAs are the well characterized RyhB involved in iron homeostasis and Spot 42 involved in sugar metabolism, and a previously undescribed sRNA, which was named VsRNA2. All three sRNA genes are highly conserved among vibrios, and presence of the new VsRNA2 was confirmed in Vibrio cholerae, V. fischeri and V. salmonicida. Using V. salmonicida as the model, the expression of sRNAs was monitored under different growth conditions, including stimulation with chemicals, and high or low temperatures. Interestingly, we found that expression of VsRNA2 is highly dependent on glucose, and its presence is mutually exclusive to Spot 42. Expression of VsRNA2 is not affected by iron limitation, hydrogen peroxide, superoxide, high or low temperatures, two different homoserine lactones and ethanol.
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