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1 PUBLISHABLE EXECUTIVE SUMMARY EURASNET 
 
 

 
 
 
 
 
   http://www.eurasnet.info/ 

 
 
The EURANET Network of Excellence set out to pursue the following project objectives: 
 
To carry out an ambitious program of joint research that will elucidate the regulatory mechanisms and 
significance of alternative splicing, at the molecular, cellular and organismal level. 
 
To create a communication structure that will facilitate the exchange of information, procedures, reagents and 
personnel, as well as sharing resources and establishing fluent interdisciplinary dialogue among the members 
of the network.  
 
To implement a competitive, externally-reviewed “Young Investigator” Program that will facilitate the 
establishment of new research groups throughout Europe.  
 
To explore and exploit the applicability of the activities of the network, particularly in the area of biomedical 
applications.  Also, to include efforts that increase the profile and awareness of the RNA field within European 
society, bringing understanding to the public, policy makers and other stakeholders. 
 
Parties to the EURASNET contract: 
 
(1) Max Planck Gesellschaft zur Förderung der Wissenschaften e.V. 
EURASNET  COORDINATOR 
Prof. Reinhard Lührmann, Research Director 
Phone: +49-551-2011407 FAX: +49-551-2011197 
Max Planck Institute for Biophysical Chemistry, Göttingen, Germany 
Department of Cellular Biochemistry 
Am Fassberg 11, 37077 Göttingen 
Dr. Karla Neugebauer, Max Planck Institute of Molecular Cell Biology and Genetics, Dresden 
 (2) Centre de Regulació Genòmica, Barcelona, Spain 
Dr. Juan Valcárcel 
(4) Uppsala University, Uppsala, Sweden 
Prof. Göran Akusjärvi 
(5) European Molecular Biology Laboratory, Heidelberg, Germany 
Dr. Peer Bork, Associate Programme Coordinator EMBL Heidelberg, Germany 
Dr. Rolf Apweiler, EBI Sequence Database Group, Hinxton, UK 
(6) Tel Aviv University Medical School, Tel Aviv, Israel 
Gil Ast, PhD 
(7) International Centre for Genetic Engineering and Biotechnology, Trieste, Italy 
Prof. Francisco E. Baralle 
(8) Medical University Vienna, Vienna, Austria 
Prof. Andrea Barta 
(9) The University of Edinburgh, Edinburgh, UK 
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Prof. Jean Beggs 
(10) Consiglio Nazionale delle Ricerche, Rome Italy 
Dr. Giuseppe Biamonti, Istituto di Genetica Molecolare - CNR, Pavia 
Prof. Glauco Tocchini-Valentini, Istituto di Biologia Cellulare - CNR, Monterotondo Scalo (Roma) 
 (11) Justus Liebig Universität Giessen, Giessen, Germany 
Prof. Albrecht Bindereif 
(12) Centre National de Recherche Scientifique, Paris, France 
Prof. Jamal Tazi, , Institut de Genetique Moleculaire (JRU 5535 CNRS-UMII) Montpellier 
Dr. Bertrand Séraphin, Centre de Genetique Moleculaire (CGM), UPR2167 CNRS Gif-sur-Yvette, France 
Dr. Christiane Branlant, Maturation des ARN et Enzymologie Moléculaire MAEM UMR 7567 CNRS-UHP, 
Vandoeuvre les Nancy 
 (13) University of Berne, Bern, Switzerland 
Prof. Daniel Schümperli 
(14) Scottish Crop Research Institute, Dundee, UK 
Prof. John W.S. Brown 
(15) Medical Research Council, MRC Human Genetics Unit, Edinburgh, UK 
Dr. Javier Fernando Cáceres 
(16) Instituto de Medicina Molecular, Lisbon, Portugal 
Prof. Maria Carmo-Fonseca 
(17) University of Leicester, Leicester UK 
Prof. Ian Eperon 
(18) Adam Mickiewicz University in Poznan, Poznan, Poland 
Dr. Artur Jarmolowski 
(19) University of Aarhus, Aarhus, Denmark 
Prof. Jorgen Kjems 
(20) Universidad de Buenos Aires, Buenos Aires, Argentina 
Prof. Alberto R. Kornblihtt 
Dr. Anabella Srebrow 
(21) Université de Genève, Geneva 4, Switzerland 
Prof. Angela Krämer 
(22) University of Dundee, Dundee, UK 
Prof. Angus Lamond 
(23)  The Chancellors, Masters and Scholars of the University of Cambridge, Cambridge UK 
Dr. Christopher Smith 
(24) The Hebrew University of Jerusalem, Jerusalem, Israel 
Prof. Hermona Soreq 
(25) Centre Européen de Recherche en Biologie et Médicine - 
Groupement d'Intérêt Economique, Illkirch, France 
Dr. James Stévenin 
(29) Eidgenössische Technische Hochschule Zürich, Zürich, Switzerland 

Prof. Frédéric Allain 

(30) International Institute of Molecular and Cell Biology 

Prof. Janusz Bujnicki 

(31) Universitat Pompeu Fabra 

Dr. Eduardo Eyras 
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(32) University of Southampton 

Dr. Diana Baralle 

 
 
 
 
 
 
 
 
EURASNET presents the activity report for the fourth year of integrated research on alternative splicing. 100 

research papers have been published and are testimony to the progress which has been made in alternative 

splicing research throughout all research work packages of the network. New and important insights into the 

structure and function of single spliceosomal factors and regulators, RNA motives and complex multi-

component RNA-protein assemblies (RNPs) have been achieved. In the fourth year, EURASNET was able to 

collect the fruits of its patient evaluation, during recent years, of  available array-technologies.  

As part of the dissemination and integration activities an  attractive workshop and IFM program in 2009 was 

particularly successful in establishing new links to the medical community.  

EURASNET is now preparing for the Second International Conference on Alternative Splicing in 2011, a 

conference  which will showcase EURASNET achievements over the five year period and demonstrate the 

network's strong standing in the world of alternative splicing. 
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2 OVERVIEW OF WORK PACKAGE ACTIVITIES AT MONTH 48 
 
 
WP1 The EURASNET Web site 
 
In 2009, we have maintained up-to-date website content and information on EURASNET and have published 
information as soon as it is available; new articles on alternative splicing/disease have been prepared and 
various EURASNET information documents added to the website. The front page of the website has been made 
more attractive through the use of new banner images. 
 
WP2 Sharing resources, technology and reliable protocols 
 
A book with the working title “Methods in alternative pre-mRNA processing” and containing 50 contributions 
from EURASNET labs is in the final steps of production. 
 
WP4 The alternative splicing database 
 
EURASNET-generated databases, ASTD and Fast-DB have been maintained and improvements have been 
made.    
 
The EURASNET-supported ASTD data are now hosted in the Ensembl database and data are made available for 
larger audiences. ASTD data have been provided to other bioinformatics facilities (DBASS5, DBASS3) 
developed by Dr. Igor Vorechovsky at the University of Southampton in collaboration with participant 7 
(Francisco Baralle’s group).  
 
The EURASNET member Stefan Stamm (Participant 3) published a method to calculate a statistical value (PU 
value) that expresses whether a given nucleotide in an RNA is single or double stranded. A graphic 
representation of this algorithm has been incorporated in the EURASNET-supported database Fast-DB. 
 
WP5 Ensuring durability 
 
The Network´s leading participants have maintained close contact with the EU with the goal of promoting the 
field of RNA Biology as a strategic priority in FP7. Several EURASNET members have applied to regional and 
international initiatives that may support further European cooperative research and innovation in the field of 
RNA splicing. EURASNET members have engaged in regular informal discussions to launch new initiatives 
aiming at promoting RNA splicing research and appreciation of the significance of RNA splicing for health and 
disease. The Coordinator Reinhard Lührmann participated in the 2009 ESF Conference in Granada, a 
conference which provided the opportunity to discuss future RNA related research developments with EC 
officials. 
 
WP6 In silico approaches to alternativ splicing 
 
Group 3 (Stamm) has identified a snoRNA regulating the processing of an mRNA expressed from a gene 
located on a different chromosome. Group 28 (Zavolan) has developed a server of miRNA target predictions. 
Group 5A (Bork) developed a framework for the prediction of conserved alternative transcripts and identified 
some in as distant organisms as human and fly. Group 6 (Ast) has examined a profile of over 40 different 
splicing factors, their evolution, evolution of their binding sites across 40 different human tissues and across 48 
different organisms. Group 31 (Eyras) has developed a computational method to predict the location and 
strength of the branch-sites. Group 30 (Bujnicki) has constructed models of spliceosomal helicase Brr2 from 
yeast. Group 14 (Brown) has tested over 40 putative snoRNA-mRNA targets in an Arabidopsis. 
 
WP7 Molecular characterization of splicing substrates 
 
Pre-mRNA 2D structure and RNA-protein interactions involved in alternative splicing regulations 
Groups 25 (Stévenin) and 12c (Branlant) have shown that by competing hnRNP H and TDP-43 binding to the 
SC35 pre-mRNA terminal exon, protein SC35 retro-controls its own expression at the splicing step. Groups 
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12a (Tazi), 12c (Branlant) and 25 (Stévenin) found that point mutations that alter lamina pre-mRNA splicing 
in progeria strongly increases the accessibility of the cryptic 5’ splice sites in exon 11, which reinforces their 
utilization. They showed that protein ASF/SF2, SRp40 and SRp55 favours utilization of the normal 5’ splice 
site. Group 12c (Branlant) identified the splicing regulatory elements responsible for partial inclusion of exon 
5 in hcTNT pre-mRNA and those involved in its increased inclusion in DM patients. Three new MBNL1 
binding sites involved in the deregulation by CUG repeats were identified. Groups 25 (Stévenin) and 12c 
(Branlant) now identify transacting factors involved in regulation of exon 5 splicing. ASF/SF2 strongly 
activates exon 5 inclusion. Group 12c completed the characterization of the various types of MBNL1 RNA 
targets. One RNA motif identified several times by SELEX folds into a stem-loop structure and has a strong 
affinity for MBNL1. It functionally replaces authentic MBNL1 binding sites in hcTNT pre-mRNA and is able to 
compete MBNL1 binding on CUG repeats. Group 23 (Smith) analyzed the role of MBNL1 in regulating 
splicing of tpm1 exon 3. Replacement of CUG clusters on either side of exon 3 by MS2 sites led to the loss of 
exon skipping, and this could be restored by addition of MBNL1-MS2 fusion proteins. The N-terminal part of 
MBNL1 retained full splicing repressor activity and by both site-directed mutagenesis and in cellulo FRET 
assays, Group 23 showed that the PTB and MBNL1 N-terminal regions interact together. Group 7 (F Baralle) 
continued to characterize alterations of pre-mRNA HEXB 2D structure in link with HEXB pre-mRNA miss-
splicing in the Sandhoff disease. Group 23 (Smith) and 7 (F Baralle) together with D Baralle investigated the 
importance of U1 snRNP binding to the donor site of NF1 exon 37. Group 7 (Baralle) previously identified a 
CERES element in the CFTR exon 12 which mutations affect exon 12 splicing. Group 7 now identified the 
protein partners of this CERES element (ASF/SF2, SRp55 and hnRNP A1). Groups 12c (Branlant) and 25 
(Stévenin) in collaboration with Group 7 (F Baralle) decrypted the molecular mechanism of a yet unidentified 
regulation at the HIV-1 site A3. This regulation implies the competition between the DAZAP1and 9G8 proteins. 
The negative effect of DAZAP11 is very strong in HIV-1 isolates with very low multiplication capabilities that 
carry a C>T mutation downstream from site A3. Group 12c found that protein hnRNP K has an activator 
property for several HIV-1 acceptor sites. Group 19 (Kjems) continued to dissect regulation and disease linked 
deregulation of MCAD exon 5 utilization. They showed that SRp20 recognizes the enhancer of exon 5 and this 
recognition is disrupted in the c.362C>T variant. Group 19 also showed that hnRNP A1 recognizes the silencer 
and identified three novel regulatory elements in exon 5: two putative hTra2-beta binding sites and one putative 
hnRNP H responsive G-rich sequence encompassing the 5’ splice site. Human EGF Receptor 4 (HER4) is 
alternatively spliced into the CYT1 and CYT2 isoforms.CYT1 CYT2 have opposite activity Group 19 (Kjems) 
started a new project in the view to characterize the mechanism behind the alternative splicing of HER4. In a 
search for nuclear target for miRNA 671 Group 19 (Kjems) characterized a non coding RNA undergoing a 
highly unusual splicing event: The RNA is almost exclusively trans-spliced from a downstream 5’ splice to an 
upstream 3’ splice site, forming a circular RNA (cRNA). This cRNA positively regulates the expression of an 
intron less gene coded from the other strand of the DNA. 
  
Development of new biophysical methods and 3D structure determinations 
Group 12c (Branlant) contributed to the development of conditions for studying RNP complexes formed 
between one pre-mRNA splicing regulatory region and recombinant splicing factors and/or hnRNP proteins by 
non denaturing mass spectrometry analysis in collaboration with A van Dorsealler (Strasbourg). Group 17 
(Eperon) developed the use of single molecules methods to follow the stoichiometry of factors in splicing 
complexes, in particular U1 snRNP and U2AF binding to substrates with alternative splice sites. Group 17 built 
a sophisticated new microscope. Groups 17 (Eperon) and 23 (Smith) completed the study of PTB binding on 
alpha-tropomyosin pre-mRNA at the level of single molecules. The number of PTB molecules bound on both 
the wild-type repressed RNA and on de-repressed mutant substrates were determined. Group 29 (Allain) in 
collaboration with Group 25 (Stévenin) determined the 3D structure of the RRM of SC35 in complex with 
RNA. Group 29 (Allain) further investigated the NMR structures of RRM2, RRM3 and RRM4 of hnRNP L in 
complex with CA-tract. RRM2 and RRM4 are primarily responsible for CA-tract recognition. Group 29 also 
determined the crystal structure ofthe RNA free and bound form of the hnRNP L RRM3 and RRM4 of hnRNP 
L. Groups 12c (Branlant), and 29 (Allain) started a new project in the view to solve the structure of factors 
involved in U4 snRNP assembly. Group 12c (Branlant) together with the YIP Group (Bertrand) found that 
the R2TP complex and the Hsp90 chaperone are involved in assembly of RNPs, which like U4 snRNP, contain 
proteins of the L7Ae family. The R2TP complex contains 4 proteins denoted Rvb1, Rvb2, Tha1 and Phi1 in 
yeast. Group 12c (Branlant) and 29 (Allain) solved the 3D structure of the N-terminal domain of the yeast 
Tha1 protein. The solved N-terminal structure corresponds to a TPR (Tetratrico Peptide Repeat) domain. It 
binds Hsp90.and the Tah1 amino acids in contact with Hsp90 were identified by NMR titration assays.  
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WP8 Genome-wide analyses of splicing regulation 
 
Group 24 (Soreq) has used both ExonArrays and HJAY arrays to study genome-wide alterations in AS in nucleated 
blood cells of Parkinson’s patients ranked according to the severity of symptoms and also in response to deep brain 
stimulation therapy. The therapeutic efficacy of brain surgery was reflected in dynamic changes in leukocyte 
splicing, suggesting new avenues for basic and clinical research and diagnostics. Group 11 (Bindereif) has worked 
for some time on human junction arrays, using RNAi knockdown of hnRNP L-like in PMA-stimulated monocyte 
cell line (THP-1).  However target detection was hindered, with the available number of arrays, due to great 
variation caused by the PMA stimulation.  In the meantime, we have changed our strategy and switched from 
microarrays to high-throughput sequencing (Solexa RNA-Seq). Currently we are analyzing 76-nucleotide reads 
from two experiments: First, a zebrafish knockout mutant in U1C vs. wildtype; second, human B-cell with hnRNP 
L-like overexpression. Group 16 (Carmo-Fonseca) is performing a genome-wide identification of U2AF35 targets 
using both Affymetrix Exon Arrays and Junction Arrays. To reduce the levels of U2AF35 (the small subunit of U2 
auxiliary factor U2AF), we used shRNA-expressing lentiviruses. Briefly, primary human fibroblasts were seeded at 
a density of 1.8x105 cells per well in a 24 well plate, infected with 20µl of unconcentrated shRNA lentivirus 
supernatant from the 96-well plate viral production, incubated for 48h before addition of 5µg/ml puromycin for 
selection and harvested after 3-4 days of selection. Analysis of Exon Array data revealed 377 genes with differential 
expression between U2AF35-depleted and control samples. Most mRNAs (n=263; 70%) were overrepresented, 
whereas 30% (n=114) are underrepresented. Concerning the splicing pattern, we identified 339 alternative splicing 
events (ASE) (44% exon inclusion and 56% exon exclusion). According to Ingenuity Pathway Analysis (IPA), the 
more significant pathways affected by differential expressed genes are cell cycle, and cell death. In contrast, 
alternative splicing events affect predominantly genes involved in cellular assembly and organization. Analysis of 
data obtained with Junction Arrays is currently in progress. Group 6 (Ast) has used whole-transcriptome data 
derived from a novel exon-junction array ("Expression of 24,426 human alternative splicing events and predicted cis 
regulation in 48 tissues and cell lines" by Castle et al.) to reveal alternative splicing regulatory elements. By 
conducting a correlations analysis of the changes in a wide variety of alternative splicing events across tissues with 
the expression of a wide variety of genes across the same tissues we were able to construct a list of predicted 
splicing factors that operate in a tissue specific manner and their corresponding possible binding sites. 
Group 26 (Auboeuf) has used a single source of high-density microarray data to perform both splicing factor and 
exon expression profiling across 11 normal human tissues. We provide a list of more than 10,000 exons being 
differentially expressed across normal human tissues. In addition, a freely available web interface permits after 
registration to display tissue dataset from any gene, which provides access to splicing variant expression profile 
across normal tissues of query genes (www.fast-db.com/cgi-bin/easana/index.pl). We also analyzed and provide the 
expression profile of 45 splicing regulatory factors across normal tissues, which can be extended to any queried gene 
thanks to the freely available web interface. In addition to providing a unique resource on expression profiling of 
alternative splicing variants and splicing factors across human tissues, this study demonstrates that the higher 
prevalence of alternative splicing in a subset of tissues (including cerebellum and testis) originates from the larger 
number of genes, including splicing factors, being expressed than in other tissues (Nucleic Acids Research, in 
revision). Group 1B Neugebauer used mouse junction arrays (MJAY) to identify 385 and 556 “high confidence” 
targets of SRp75 and Srp20 respectively. With the inclusion of additional target events for which only exon-
probesets were informative, these numbers increased to 1941 and 1731 respectively.  In agreement with previous 
RIP-Chip data there was surprisingly little overlap between the target genes of the two SR proteins.  This work is 
now completed and submitted for publication.  Group 23 (Smith) in collaboration with Group 6 (Ast) has followed 
up the junction array analysis of PTB/nPTB knockdown HeLa cells and found that exons that are repressed or 
activated by PTB show different patterns of motif enrichment consistent with position-dependent activity of PTB.  
The more common group of repressed exons have PTB binding motifs upstream and within the exon, while PTB-
activated exons show enrichment of binding motifs downstream.  The major achievements of the plant groups 8, 14, 
18 (Barta, Brown, Jarmolowski) are 1) the publication of the effects of cap-binding proteins on alternative splicing 
showing that the CBP influences alternative 5’ splice selection at the first intron for some introns and that it can 
influence alternative splicing of some internal or distal introns; 2) the establishment of genomic SELEX for analysis 
of RNA targets for splicing factors; 3) the development (still ongoing) of statistical methods to analyse the changes 
in relative abundance of multiple AS isoforms and 4) the analysis of NMD/upf mutants showing the extent of AS 
transcripts turned over by NMD.  Group 10b (Tocchini-Valentini) has developed specific methodologies, for 
application of the original cis- and trans- Archaeaexpress technology to novel experimental analysis of splicing 
variants of biomedically relevant membrane receptor genes, in mouse cell lines and other eukaryotic model systems. 
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WP9 Complexity of spliceosomal proteomes 
 
Lührmann’s group in collaboration with Urlaub studied exon recognition and the transition from a cross-exon to 
cross-intron spliceosomal complex. Complexes were formed in Hela nuclear extract on a MINX- or β-globin-
derived construct containing an anchoring sequence, branchpoint, polypyrimidine tract, 3’ splice site, exon 2 and a 
downstream 5’ splice site plus three MS2 stem loops at its 3’ end for affinity purification. Cross-exon complexes 
formed on either construct and subsequently affinity-purified under mild conditions contained not only U1 and U2, 
but also the U4/U6.U5 tri-snRNP. Psoralen crosslinking revealed that, similar to the situation in the B complex, 
which forms across an intron, tri-snRNP recruitment to cross-exon complexes also involves formation of U2-U6 
RNA helix II. Mass spectrometry identified all known snRNP proteins, plus most other non-snRNP proteins 
typically present in cross-intron A complexes. hPrp19/CDC5 complex proteins appeared to be underrepresented, 
and other B complex-specific proteins were completely absent. The transition from cross-exon to cross-intron 
recognition appears to be initiated by the recruitment of the tri-snRNP to the U2 snRNP, which is stably bound to 
the 3’ SS by cross-exon interactions involving ESEs and the downstream 5’SS. (Schneider et al., 2010).  
In collaboration with Mikko Frilander (University of Helsinki, Finland), the Lührmann lab discovered that U11 
snRNP can act as an activator of alternative splicing. Specifically, they showed that 5’ splice site sequences (5’ss) 
of U12-type introns, when repeated in tandem, form a U11 snRNP-binding splicing enhancer, USSE. U11 
functions, not only in 5’ss recognition in conventional splicing, but also as an activator of U2-dependent alternative 
splicing and as a regulator of the U12-dependent spliceosome (Verbeeren et al., 2010).  
In collaboration with Uli Stelzl (Max Planck Institute for Molecular Genetics, Berlin) the Lührmann lab started to 
systematically characterize human spliceosomal protein-protein interactions. A yeast two-hybrid matrix screen 
revealed more than 400 putative protein-protein interactions. The Lührmann lab investigated the protein-protein 
contacts in the purified human Prp19/CDC5L complex by chemical crosslinking with Sulfo-MBS. These studies 
reveal an initial insight into the molecular architecture of the human Prp19/CDC5L complex (Grote et al., 2010) 
(collaboration with H. Urlaub).  
Lührmann and Urlaub  investigated protein-protein contacts in the purified human Bact complex by chemical 
crosslinking with Sulfo-MBS. The 2D map revealed several additional spots derived from putatively crosslinked 
Bact complex proteins. The Lührmann lab purified in vitro assembled, precatalytic spliceosomal complex B, 
activated Bact, and step1 complex C from Saccharomyces cerevisiae. Mass spectrometry, carried out together with 
H. Urlaub, revealed that yeast spliceosomes contain significantly fewer proteins than metazoans. They identified, 
altogether, ~90 proteins in the three complexes that were purified and characterized. Dramatic compositional 
changes convert B to Bact, which is composed of ~40 evolutionarily conserved proteins that organize the catalytic 
core. Additional remodelling occurs concomitant with step1, during which nine proteins are recruited to form 
complex C. Electron microscopy revealed high-quality images of yeast spliceosomes at defined functional stages. 
Nearly all of the identified yeast splicing factors are evolutionarily conserved in humans. Thus, the yeast splicing 
machinery likely represents the evolutionarily conserved core design of the spliceosome (Fabrizio et al., 2009). 
Capitalizing on the results of the proteomic studies for the yeast spliceosome, they succeeded in establishing an in 
vitro complementation system, which allowed the reconstitution of both steps of yeast pre-mRNA splicing with 
purified spliceosomal components (Warkocki et al., 2009). They could show that the yeast protein Cwc25 is 
required for efficient catalysis of the first step of pre-mRNA splicing. To learn more about the dynamics of protein 
recruitment and dissociation during the activation step of the human B complex, i. e. during the B to Bact complex 
transition, the Lührmann lab purified and biochemically characterized the human Bact complex for the first time, 
employing a similar procedure as described for the yeast Bact complex. The protein composition of the activated 
spliceosome was determined by mass spectrometry (in collaboration with H. Urlaub). During conversion of yeast 
spliceosomal complexes B to Bact, 12 splicing factors are recruited. Most of these factors are essential and 
evolutionarily conserved in humans. The Lührmann lab used a depletion/reconstitution system to study Cwc2 
which contains an RNA recognition motif (RRM). Depletion of Cwc2 from extracts prepared from a strain carrying 
TAP tagged Cwc2 blocks splicing prior to step 1. The block can be reversed by the addition of recombinant Cwc2. 
UV cross linking experiments showed that U6 snRNA and pre mRNA are contacted by Cwc2 in Bact. The human 
homologue of the yeast Cwc2 protein, RBM22, also interacts in a dynamic manner with U6 snRNA and the pre-
mRNA during catalytic activation of the human spliceosome.  
 
 
The Beggs lab published a paper in RNA (Grainger et al., 2009), describing a role for Cwc21p in the catalytic 
centre of spliceosomes, interacting with two key proteins, Prp8p and Snu114p. 
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WP10 Post-translational modification and dynamic regulation 
 
Group 4 (Akusjärvi) is studying the role of adenoviral  proteins  in  the modulation of alternative splicing.  Group 3 
(Stamm) has shown that Protein phosphatase 1 (PP1) binds to  the RNA  recognition  motif  of  several  splicing  
factors   and   regulates alternative  splicing.  Groups  16  ( Carmo-Fonseca)  have  used  FRET/FLIM 
microscopy  to   analyze   interactions   among   different   spliceosome components. Group 22 (Lamond) has 
identified novel interactions  between hnRNP M and two spliceosomal proteins, CDC5L and PLRG1 in human cells 
and has established a role for hnRNP M in  alternative  splicing  regulation. Group 12D (Bertrand) is studying the 
binding of U1-specific proteins  to the transcription site of the HIV-1 reporter RNA. Group 15 (Caceres)  has been 
defining the RNA translational targets of the shuttling SR  protein, SF2/ASF. Group 12A (Tazi) has described a 
novel mechanism by which the SR protein B52 recruits DNA topoisomerase I, influencing gene expression and 
genome stability. Group 10A (Biamonti) has continued the studies of the alternative splicing of the c-Ron proto-
oncogene. This group has  focused on the regulatory mechanisms that control the level  of  splicing  factor SF2/ASF 
during epithelial to mesenchymal transition. Group 20b  (Srebrow) has study the role of the SR protein SF2/ASF in 
the SUMO pathway. 
 
WP11 Function of splicing factor isoforms 
 
Good progress has been made in the different activities of Workpackage 11. The goal of the WP is   to assess the 
impact of alternative splicing on a family of proteins of particular interest for the EURASNET consortium, the 
splicing   factors and regulators that modulate the splicing process. As a consequence of the identification of a 
snoRNA as a regulator of alternative splicing by the Stamm group, the function of various RNA isoforms of this 
snoRNA have also been analyzed. The picture coming  from these studies is that of a complex network of 
regulatory interactions involving the activities of the splicing factors  themselves and connections with key 
pathways related to cell proliferation and apoptosis. It is fair to say, however, that the function of the vast majority 
of isoforms remains a goal for the future, as illustrated by  the apparent dispensability and difficulty to identify 
differential effects of evolutionarily conserved isoforms. Major achievements during this period include mounting 
evidence for regulatory feedback loops for SR proteins and paralogs of key regulatory factors like PTB. Major 
achievements by the plant groups are the analysis of a series of mutants and over-expression lines of SR proteins 
and a particular link between SR expression and sensitivity to UV, and the demonstration that two PTB-like 
proteins suppress splicing in transient systems and may compete with U2AF65 as found in animal systems. 
 
 
WP12 Mis-splicing and disease 
 
Group 4 (Akusjarvi) has just finished characterizing two short RNA polymerase III transcripts from the Human 
Adenovirus type 5 which resemble micro-RNA precursors. They have found that these RNAs are processed into 
small RNAs (mivaRNAs) that are incorporated into RISC.  
 
Group 7 (Baralle F.) has completed the full characterization of the splicing regulatory elements in CFTR exon 12 
demonstrated a combinatorial mechanism involving the whole exon and briefly analyzed the evolutionary changes 
in these elements. In addition the laboratory has made significant progress in the study of the molecular 
mechanisms which promote/inhibit the inclusion of a pseudoexon sequence in the ATM gene. In parallel, the 
characterization of the TDP-43 is proceeding especially with regards to its involvement in microRNA production, 
autoregulation mechanisms, and the role played in some new splicing systems (ie. BRCA1 gene). 
 
Group 10A (Biamonti) has successfully completed its study on the regulation of the ASF/SF2 splicing factor by 
the protein Sam68 and the results are being prepared for submission. 
 
Group 11 (Bindereif) has recently reported that hnRNP L is capable of autoregulating its expression by 
controlling the expression of a small "poison exon" within its intron 6. Interestingly, this mechanism is also used 
by hnRNP L to regulate the expression of the closely related hnRNP L-like protein. In addition, they have looked 
at snRNP assembly in Trypanosomes and have identified novel roles of the Trypanosoma SMN protein in snRNP 
assembly. 
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Group 12A (Tazi) has accomplished the goal of using indole derivatives compounds (IDC), that target the action 
of individual serine-arginine-rich (SR) proteins, to compromise assembly of HIV infectious particles in cell 
cultures. They have evaluated the efficiency of these IDCs on an animal model of retroviral pathogenesis using a 
fully replication-competent retrovirus and have tested several IDC for their ability to interfere splicing and virus 
spreading as well and for protective effects in vivo. Two of these IDCs were particularly efficient, strongly 
supporting further assessment of inhibitors of SR protein splicing factors as a new class of antiretroviral 
therapeutic agents. 
 
Group 12c (Branlant) have searched three Pyrococcus genomes to identify novel H/ACA sRNAs and predict 
their target sites in rRNAs. They have identified several of them (7) and their results have shed light on structural 
constraints in archaeal H/ACA sRNPs 
 
Group 16 (Carmo-Fonseca) has completed the analysis of large-scale data to systematically address the issue of 
combinatorial effects on splicing decisions by the different splicing factors expressed in a given tissue/organism. 
Using a computational approach to analyze microarray-based gene expression profiles of splicing factors from 
mouse, chimpanzee and human tissues they have shown that brain and testis, the two tissues with highest levels of 
alternative splicing events, have the largest number of splicing factor genes that are most highly differentially 
expressed. They have also identified several SR protein kinases and small nuclear ribonucleoprotein particle 
(snRNP) proteins among the splicing factor genes that are most highly differentially expressed in particular 
tissues. These results indicate the great promise of generating signature-based predictions o a global scale to better 
understand tissue-specific alternative splicing regulatory mechanisms. 
  
Group 19 (Kjems) have examined the connections between transcription and pre-mRNA splicing. Using cell lines 
stably expressing HIV-1 or beta-globin mRNAs, harboring wild-type or various 5' splice site mutations, they have 
demonstrated a strong positive correlation between splicing efficiency and transcription activity. Chromatin 
immunoprecipitation experiments have shown enhanced promoter docking of transcription initiation factors 
TFIID, TFIIB, and TFIIH on a gene containing a functional 5' splice site.  
 
Group 25 (Stevenin) has recently partecipated to test the nuclear RNA binding proteins RBMY, Tra2beta, and 
hnRNP G-T as testis-specific splicing regulator proteins. They have also identified a novel testis-specific cassette 
exon TLE4-T within intron 6 of the human transducing-like enhancer of split 4 (TLE4) gene which makes a more 
transcriptionally repressive TLE4 protein isoform (TLE4-T). This isoform is normally repressed in somatic cells 
because of a weak 5' splice site and surrounding splicing-repressive intronic regions. 
 
Group 26 (Auboeuf) successfully achieved his studies on genome wide analysis of alternative splicing using 
Affymentric Exon Arrays on microdissected tumor and normal tissue specimens. Additionally, the group 
collaborated with the Robert Debré Hospital (Paris) and demonstrated that three patient received, during 
transplantation, hematopoietic stem cells bearing a polymorphism responsible of the alteration of the CD45 
alternative splicing. This alteration was associated with chronic-graft versus host disease with unusual severity and 
sclerodermiform aspect (manuscript in preparation). Analysis of CD45 polymorphism could be necessary prior 
hematopoietic stem cells transplantation. 
 
Group 27 (Gabellini) The results of the splicing microarrays analyses conducted in FRG1 mice are currently 
analyzed by bioinformatics approaches and validated by RT-PCR. Large scale systemic delivery of FRG1 shRNAs 
by AAV tail injections are currently performed in the mouse model of FSHD. 
 
Group 32 (Baralle D.) has completed the characterization of the trans-acting factors regulating a NF-1 gene 
pseudoexon activaton event and of disease mutations in NF-1 exon 29, paying particular attention to the 
peculiarities of this exon's donor site. 
 
 
WP13 Co-transcriptional mechanisms of alternative splicing 
 
In 2009, WP13 has seen many successes, in terms of progress, completed deliverables and the initiation of either 
new collaborative projects or individual projects that have clearly benefited from the exchange of knowledge 
and/or technical expertise. At the annual reporting meeting in 2007, members of WP13 agreed to combine efforts 
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to enable the transfer of key techniques to multiple projects. It is evident that this effort is started to pay off in 
2009:  

1) The transfer of splicing factor ChIP, previously undertaken only in the Neugebauer lab, to the study of 
co-transcriptional splicing in yeast and mammalian cells. Since the inception of the network, the following labs 
have initiated projects that utilize ChIP as a core technique: Beggs, Kjems, Kornblihtt, Carmo-Fonseca, Aubeouf, 
Bertrand, and Smith. Collaborations between the Neugebauer lab and the latter three labs have established the 
concept of “model genes” expressed from integrated constructs or from their endogenous loci. Many of the 
planned model genes have now been constructed and are producing results. Aside from sharing the splicing factor 
ChIP protocol and technology for expressing GFP-tagged versions of splicing factors introduced into cells under 
the control of their own promoters on BACs, these interactions have led to new fluorescent assays explored in the 
Carmo-Fonseca, Kjems and Bertrand labs.  

2) Cellular surveillance mechanisms that detect incorrect pre-mRNA splicing events and lead to either 
retention of transcripts at the site of transcription or nonsense-mediated decay (NMD) have become a focus for the 
Seraphin and Carmo-Fonseca labs. Although these labs have not directly collaborated, their projects have evolved 
in part from discussions within the group. Progress on the current deliverables and commitment to new 
deliverables on this topic shows that this area is successful part of our WP.  

3) The impact of transcription initiation and elongation rate on co-transcriptional splicing and splicing 
outcome is a continuing topic, now being addressed more mechanistically by Kornblihtt & Bertrand, Beggs, 
Neugebauer, Kjems, and Aubeouf. Particularly gratifying has been the introduction by one of our YIPs of an in 
vivo fluorescent method that can detect the rate of Pol II elongation (Bertrand) in mammalian cells; in parallel, the 
Beggs lab has developed a novel elongation assay in living yeast. Collaborations between Bertrand & Neugebauer 
and Bertrand & Kjems promises to extend that theme in future.  

These concrete examples demonstrate the effectiveness of the WP and the network as a whole, by 
creating new approaches for understanding the co-transcriptional nature of alternative pre-mRNA splicing. 
 
WP13 Publications (acknowledging EURASNET): 
Alló, M., Buggiano, V., Fededa, J. P., Petrillo, E., Schor, I., de la Mata, M., Agirre, E., Plass, M., Eyras, E., Abou 
Elela, S., Klinck, R., Chabot, B. & Kornblihtt, A. R. Control of alternative splicing through siRNA-mediated 
transcriptional gene silencing. Nature Struct. Mol. Biol. 16, 717-724 (2009). 
 
Muñoz MJ, Pérez Santangelo MS, Paronetto MP, de la Mata M, Pelisch F, Boireau S, Glover-Cutter K, Ben-Dov 
C, Blaustein M, Lozano JJ, Bird G, Bentley D, Bertrand E, Kornblihtt AR. (2009) DNA damage regulates 
alternative splicing through inhibition of RNA polymerase II elongation. Cell 137(4):708-20. 
 
Sapra, AK, M-L Änkö, I Grishina, M Lorenz, M Pabis, I Poser, J Rollins, E-M Weiland and KM Neugebauer. 
(2009) SR protein family members display diverse activities in the formation of nascent and mature mRNPs in 
vivo. Molecular Cell: 34:179-190. 
 
Schor, I. E., Rascovan, N., Pelisch, F., Alló, M. & Kornblihtt, A. R. (2009) Neuronal cell depolarization induces 
intragenic chromatin modifications affecting NCAM alternative splicing. Proc. Natl. Acad. Sci. USA 106, 4325-
4330.  
 
Schor, I. E. & Kornblihtt, A. R. (2009) Playing inside the genes: Intragenic histone acetylation regulates 
alternative splicing in response to membrane depolarization of neural cells (Addendum article). Commun. Integr. 
Biol. 2, 341-343. 
 
 
WP14 Chemical biology and therapeutics 
 
Development of useful mice models and validation of the efficacy of novel synthesized compounds  
 
Partner 12a  (TAZI) has evaluated the efficiency of several indole derivatives (IDC) on viral replication of HIV-1 in 
PBMC infected cells. Despite apparent specificity and cellular safety observed for some compounds, optimization 
of IDC hits turns out to be necessary before further assessment of IDCs in humanized mouse model that are 
reconstituted with PBMCs and infected with HIV 1 (final results are delayed).  
 



 

14 

 

Partner 13 (Schümperli) has showed that a bifunctional U7 snRNA that stimulates exon 7 inclusion, when 

introduced by germ-line transgenesis, can efficiently complement the most severe mouse SMA model. These results 
are significant for the development of a somatic SMA therapy, but may also provide new means to study patho-
physiological aspects of this devastating disease. To this aim, Partner 13 is completing a study on the ultrastructure 
of neuromuscular junctions in SMA mice with very interesting results regarding an early affection of the diaphragm 
and the involvement of a poorly known cell population, the perisynaptic Schwann cells, in the pathology. 
Moreover, the partner is on track for the development of somatic transfer vectors and for setting up studies on the 
transcriptome (in spinal cord motoneuron isolated by laser microdissection) and proteome in various cell lines 
where SMA levels are experimentally manipulated. 
 
 
Eperon’s group in collaboration with Matthew Wood, a new member of EURASNET who has done some very 
impressive work regarding oligonucleotides delivery in DMD, started to work on improved delivery of modified 
oligonucleotides. 
 
In collaboration with N. Levy (clinician in Marseille) Partner 12a (Tazi) has developed a mouse model in which 
mouse LMNA gene was replaced by a mutated version of the gene harbouring the GGC>GGT G608G single-base 
substitution, thus reproducing the Hutchinson-Gilford progeria syndrome mutation. This model is useful not only to 
test the efficacy of active molecules but also to determine tissue specific expression of LMNA aberrant splicing in 
correlation with the abundance of different SR proteins. The group is completing the characterization of this Knock-
in model which will shed light on patho-physiological aspects of aging. 
 
Development of clinically useful drugs that direct the splicing pathway. 
 
Through an extensive screen, Partner 6 (AST) had identified two small molecules (potential drugs) that raised the 
inclusion level of exon 20 in the endogenous IKAP mRNA in FD cells. Additional molecules that affect the same 
pathways in the cell as one of the potential drugs are also being tested. In addition, a food supplement was also 
found to affect the IKAP mRNA, and can be used as a safe, potential drug. 
   
Partner 3 (Stamm) has characterized 15 cantharidin derivatives on their effect of alternative splicing, especially 
promotion of SMN exon 7. These novel compounds have unusual characteristics: they inhibit PP1 but activate 
PP2a. One new compound lacks detectable phosphatase activity, but still promotes inclusion of the SMN2 exon 7. 
This compound has almost no toxicity for the cells. 
Partner 10b (Tocchini-Valentini) has applied the original Archaea-express technology (Deidda et al., 2003; 
Tocchini-Valentini et al., 2005-2009), for development of tRNA-derived molecules that direct alternative splicing 
events and their targeted post-transcriptional modification. This technology has been successfully tested in S. 
cerevisiae yeasts and in mouse cell lines and tissues 
Partner 12a (Tazi) has used IDCs to potentiate the action of AAV vectors harbouring U7 antisense designed to 
promote skipping of exon 51 of Dystrophin pre-mRNA. This strategy can now be used in animal model for 
Duchenne muscular dystrophy (DMD). A similar strategy has been used to correct aberrant splicing of LMNA gene 
in the case of Hutchinson-Gilford progeria syndrome  
Partner 13 (Schümperli) developed U7-based method to correct SMA in mice. 
Partner 17 (Eperon) has tested about 40 modified TOES oligonucleotides for their ability to rescue SMN2 splicing 
in vitro and in cultured patient-derived fibroblasts. This group has also screened their abilities to bind activating 
proteins, their toxicity to cells, their effects on protein expression and, in representative examples, their uptake and 
stability. 
Partner 19 (Kjems) has investigated the possibilities of correcting mis-splicing of the c.362C>T mutation in exon 5 
of the MCAD gene. Several approaches have been tested, including: (1) the use of synthetic LNA containing 
bifunctional oligonucleotides, (2) steric block LNA antisense oligonucleotides, (3) expression of bifunctional RNAs 
in cell culture, (4) use of snRNA delivery cassettes for bifunctional oligonucleotides (U7smOPT and HSUR1), (5) 
expression of bifunctional RNAs containing attachment sites to intronic regions and BP and PPT sequences. 
Approach (1), (3), and (4) results in promising correction levels either in vitro (1) or in vivo (3) and (4). Further 
characterisation of regulatory elements present in MCAD exon 5 has been performed, which opens up for new 
potential antisense targets in exon 5 and surrounding introns.  
Partner 24 (Soreq) has discovered a micro-RNA, miR-132 which targets one specific 3'-splice variant of 
acetylcholinesterase mRNA, AChE-S mRNA. This group demonstrated that inflammatory stimuli induce leukocyte 
over-expression of the AChE-targeting miR-132. Injected LNA-modified anti-miR-132 antisense oligonucleotide 
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depleted miR-132 levels while elevating AChE in mouse circulation and tissues.  In transfected cells, a mutated 
3'UTR miR-132 binding site increased AChE mRNA expression, whereas cells infected with a lentivirus expressing 
pre-miR-132 showed suppressed AChE. Transgenic mice over-expressing 3'UTR-null AChE showed excessive 
inflammatory mediators and impaired cholinergic anti-inflammatory regulation, in spite of substantial miR-132 up-
regulation in brain and bone marrow. The findings identify the AChE-S mRNA-targeting miR-132 as a functional 
regulator of the brain-to-body resolution of inflammation, opening new avenues for study and therapeutic 
manipulations of the neuro-immune dialogue (Shaked et al, Immunity in press).  
 
 
WP15 Development of Enabling Technologies 
 
The Lamond lab used mass spectrometry in combination with isotope labeling and cell fractionation to get a 
“picture” of protein location in cells and to follow modification in protein location as external conditions change. 
The results have been submitted for publication. 
Several high-throughput sequencing run have been performed to analyze alternative splicing. This includes for 
example the analysis by the Bindereif lab of 76-nucleotide reads (Solexa RNA-Seq)  from zebrafish knockout 
mutant in U1C vs. wildtype; second, human B-cell with hnRNP L-like overexpression. To detect more complicated 
alternative splicing patterns and hnRNP L-like targets in B-cells, algorithms are being further developed. 
 
 
WP16 Conferences and meetings 
 
A complete program of workshops and IFMs was successfully delivered in 2009. 
 
WP17 Staff exchange and training 
 
Twenty staff exchanges took place in 2009, resulting in 15.4 PMT. Lab members of 12 groups in Argentina, 
France, Italy, Poland, Spain, Switzerland, the UK and USA (2, 3/associate member, 12a, 12c, 13, 14, 18, 20a, 20b, 
27, 29 and 30) visited 15 groups in Austria, France, Germany, Poland, Portugal, Spain, Switzerland and the UK (1a, 
2, 5a, 8, 12a, 12c, 13, 14, 15, 16, 22, 25, 29, 30 and 31) for purposes of training and/or collaborations.  
 
Travel bursaries for the following EURASNET meetings were requested by 46 participants from 19 network 
laboratories: “RNA-UK 2009 Workshop” in the Lake District, UK (32); EURASNET IFM “Mouse models for 
alternative splicing” in Assisi, Italy (18, 21, 22, 27 and 29); “Fourth annual Eurasnet Meeting” in Assisi, Italy (18, 
19, 21, 22 and 29); EURASNET IFM “Deciphering the splicing code: the role of protein-RNA interactions” in 
Stockholm, Sweden (1b, 6, 7, 11, 16, 21, 29, 30 and 31); EURASNET practical course on “RNA-protein 
interactions in pre-mRNA splicing” in Barcelona, Spain (20a, 30 and 32); EURASNET workshop on “Alternative 
splicing and disease” in Montpellier, France (6 and 20b); EURASNET IFM “Splicing in Cell Biology” in Lisbon, 
Portugal (1b, 6, 19, 23 and 25); EURASNET Intra-Workpackage meeting on “Plant AS research” in Vienna, 
Austria (14); “French workshop on RNA splicing and genetic diseases” in Paris (6). These activities added up to 3.6 
PMT. 
In 2009 Eurasnet group members were moreover reimbursed for attendance of meetings that were not organized 
by Eurasnet (a maximum of two group members per lab). Thirty-one members from 20 groups took advantage of 
this possibility and attended the following meetings: “14th annual meeting of the RNA Society” in Madison, USA 
(16, 22 and 30); “Eukaryotic mRNA processing” meeting in Cold Spring Harbor, USA (1b, 6, 9, 10a, 11, 12b, 12d, 
17, 20a, 23, 25, 26, 27, 29 and 30); “RNA-protein interactions in development and cancer” in Baeza, Spain (12a); 
“2nd EMBO Conference Series - Ubiquitin and ubiquitin-like modifiers in health and disease” in Riva del Garda, 
Italy (20b); “Messenger RNA 3' ends and gene expression” in Oxford, UK (20a); “The 6th Solanaceae genome 
workshop” in New Delhi, India (18). These activities resulted in 4.9 PMT. 
 
At the 4th annual EURASNET meeting in Assisi it was decided to provide each YIP group with a one-time student 
bursary of 3,000 €, to extend the salary of a lab member involved in a EURASNET project. In 2009 groups Urlaub 
(1c), Bertrand (12d), Auboeuf (26), Gabellini (27), Zavolan (28), Allain (29) and Baralle (32) requested such 
bursaries, resulting in 10 PMT. 
 
Thus, a total of 33.9 PMT were achieved in staff exchange and training in 2009. 
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WP18 Career development 
 
The system of joint PhD committees was extended. 
 
WP19 Public understanding of RNA biology 
 
2009 was an exiting and very successful year for EURASNET. A lot of things like organization of events for the 
public, Open house or visits to schools, seminars and talks for a broader audience, press releases, articles and 
interviews in local media or magazines happened during this year (see the more detailed WP 19 description). 
Many publications of EURASNET members came up last year and they were published (at least the abstracts) 
as well on the EURASNET webpage. Numerous publications are collected or linked on the webpage for 
detailed information. In addition, the second and third Newsletter was sent out (PDF document) informing 
EURASNET members and other RNA researches about the highlights of EURASNET activities. These 
Newsletters elicited a very positive response from the readers. The extended version of the EURASNET 
brochure (40 pages up to now) is now published in German language. Another highlight in 2009 was the 
European researchers’ night 2009 in Vienna. The event was located in the “Rinderhallen St. Marx” and was 
organized by “Dialog Gentechnik” and supported by “2 WAYS” presenting a newly created GEN-PUZZLE to 
explain “Alternative Splicing” to the general public.  
 
 
WP21 Reachout to the broader RNA community 
 
In 2009, our main achievements have been in linking the Website, Broader outreach and Public Understanding of 
Science work-packages to be more efficient in disseminating information to different audiences including non-
EURASNET RNA biologists in Europe and reduce redundancy of effort. Secondly, the breadth of activities in 
which EURASNET members are involved particularly in their interactions with RNA scientists world-wide has 
increased and has required greater effort to capture and record the activities of the network. 
 
WP22 Management 
 
Participant 1A (R. Lührmann) coordinated the Network's scientific, financial and administrative actions. He was in 
permanent contact with SAB, Network members (in particular the Steering Committee) and the EC. He provided 
logistic support for various workshops, meetings and IFMs and prepared the Annual Report 2009. Participant 2 (J. 
Valcárcel) as one of the Deputy Coordinators and as member of the Steering Committee together with Chris Smith 
(23) supervised major parts of the Network's activities in the field of micro-arrays. His team, together with G. 
Tocchini-Valentini (10B), organized the Assisi IFM. Participants 9 (J. Beggs), 14 (J. Brown), 15 (J. Cáceres), 16 
(M. Carmo-Fonseca), 21 (A. Krämer) and 22 (A. Lamond) acted as members of the Steering Committee.  
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3 PROJECT OBJECTIVES AND MAJOR ACHIEVEMENTS DURING THE 
REPORTING PERIOD 
 
RESEARCH: To carry out an ambitious programme of joint research that will elucidate the 
regulatory mechanisms and significance of alternative splicing, at the molecular, cellular and 
organismal level. 
 
Researchers of Work package 6 continued to develop and publish improvements in computer-assisted 
prediction and modelling of RNA-protein and RNA-RNA interactions and their validation as well. 
WP8, Genome-wide analyses of splicing-regulation, made ground-breaking contributions in the 
evaluation of array-technologies dedicated to splicing. They are now using the best technology 
available and most recently opened a second frontline where they look into the benefits splicing 
research could earn from deep-sequencing technology. WP9 in 2009 made dramatic progress in our 
understanding of the set of proteins which constitute the basic splicing machinery, with  immediate 
consequences for new approaches in functional studies and the understanding of the evolutionary 
history of splicing. Work package 10 investigated and published on several key regulatory elements in 
splicing. WP11 currently is investigating about 10 different proteins or protein families which are 
impacting on splicing events. WP12 could successfully complete the full set of deliverables connected 
to their set of disease models under investigation. WP13 continued to study the connection between 
transcription and alternative splicing in various model systems. Work from Work package 14 further 
extended the set of components with therapeutic potential. The validation of existing approaches 
continued . 
 
INTEGRATION: To create a communication structure that will facilitate the exchange of 
information, procedures, reagents and personnel, as well as sharing resources and establishing 
fluent interdisciplinary dialogue among the members of the network.  
 
Content of the EURASNET website is curated by members 8 and 14. Webmaster, Integration manager 
and PSO collect data from members.  Staff exchange and training program (WP17), now also available 
for IFMs and non-EURASNET RNA-focussed meetings continued to integrate students and postdocs 
from participating labs and also made a significant contribution to the job market for students and 
postdocs. 
A 44 page brochure about EURASNET was published. EURASNET members continued to give 
presentations about the EURASNET NoE during various national and international meetings.  
 
TRANSLATION AND DISSEMINATION: To explore and exploit the applicability of the activities 
of the network, particularly in the area of biomedical applications.  Also, to include efforts that 
increase the profile and awareness of the RNA field within European society, bringing 
understanding to the public, policy makers and other stakeholders. 
 
Many EURASNET members are involved in national and regional European RNA networks. 2009 saw 
major efforts from  the part of EURASNET to establish even closer links with the medical community. 
The 2009 IFM in Trieste on Alternative and Aberrant Splicing in neuromuscular degenerative 
processes, the 2009 Paris workshop on AS and Clinical Diagnostics, the 2009 workshop Splicing & 
Disease in Montpellier and a joint meeting in London with the Medical Genetics Section of the Royal 
Society of Medicine all successfully brought together EURASNET researchers and members of the 
medical community.  
 
MANAGEMENT: To organize a management scheme that will ensure the implementation of the 
other three  objectives.  
 
Coordination of scientific, financial and legal matters is efficiently organized and controlled from the 
Coordinator's location.  
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4.1 TABLE OF MILESTONES JPA MONTH 37-54 
 

Milestones for months 37 - 54 
 

No Title Month 
22 Fourth Annual Conference of EURASNET, 

Assisi 2009 
40 achieved 

23 Fourth annual workshop program completed 48 achieved 
24 Four interdisciplinary focus meetings 2009 48 achieved 
25 Annual NoE Meeting Lisbon, March 2010 52 achieved 
 
 
 
 
 
 
 
 
 
 
4.2 TABLE OF PERFORMANCE INDICATORS 
 
 
JOINT RESEARCH 
 
 
• Number and quality of publications resulting from EURASNET 
• Number of publications in peer reviewed journals 
• Number of joint posters and meeting abstracts  
• Number of collaborative publications 

 
Publications acknowledging EURASNET - 2009 

 
Activity Number 

Refereed publications from one EURASNET lab  100 
Refereed publications from interactions between more than one 
EURASNET lab  

16 

Conference proceedings involving one EURASNET lab 78 
Conference proceedings from interactions between more than one 
EURASNET lab  

36 

 
 
• Number of presentations at international meetings 

EURASNET members presented their work during the Annual EURASNET 
conference in Assisi, Italy the Interdisciplinary Focus Meetings 2009 in Lisbon 
(Portugal), Stockholm (Sweden), Trieste (Italy) and Valencia (Spain), during Eurasnet 
workshops and countless other international international meetings. Detailed reports 
of all EURASNET financed events were sent to the Network's Scientific Officer. 
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Broader outreach to the wider RNA community - 2009 
  

Activity Number 
Presentations at workshops 29 
Presentations at national RNA groups or meetings 20 
Organisation of national/international meetings 14 
Presentations at national/international meetings 66 
Invited seminars 50 
Presentations/consultancy to industry/SMEs 6 
Consultancy to therapeutic groups 5 
Education of RNA focused students 17 

 
 

• Number of shared resources newly established  
The network-wide database of antibodies, cell lines, plasmids and protocols continued 
to grow during 2009. EURASNET members have access to a new Affymetrix 
technology access agreement . 

• Number of methodologies developed within the NoE 
New methodologies unique to research and application in alternative splicing like 
bioinformatics approaches, microarrays, biochemical purifications, electrophoresis 
systems, electron microscopy techniques and analytical mass spectrometry continue 
to be developed in the network. 

• Number of identified new regulatory factors in alternative splicing  
Due to stepped up efforts in array experiments the number of potential regulatory 
factors has continued to grown beyond the original number of 240 factors in 2006.  

• Number of disease models under investigation 
Retinitis pigmentosa, Ron oncogene, spinal muscular atrophy SMA, AIDS, FSHD, 
CFTR, β-thalassemias, contribution of alternative splicing to various nervous system 
diseases and to cancers. 

• Number of organisms under investigation 
human cells, yeast, plants, viral systems, Drosophila melanogaster, C. elegans, mouse 

• Press coverage of the network's output 
see details in WP 19 report. 

• Attendance of workshop programme 
Detailed quantification of each workshop attendance is provided in the individual 
reports.  

• Number of exchanged reagents 
Numerous plasmids, constructs, extracts, antibodies, cell lines etc are distributed 
throughout the network. 

 
SHARING RESOURCES, RELIABLE PROTOCOLS 
 
• Use of joint network facilities 

Set-up of joint micro-array experiments under uniform and controlled conditions now 
provides all EURASNET members with access to the best technology on the market. 
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• Research manager to maintain updated catalogue of shared technologies, 
resources and protocols 

 The Integrating Manager in Dundee (participant 14 Brown) surveys the collections. 
 A book of curated EURASNET protocols is now in the last steps of assembly and 

proofreading. 
  
 
YI PROGRAM 
 
• Number of publications of YIs and success in future career 

26 publications.  
• Integration of YIs into the network 
 Integration is excellent, all YIPs are involved in collaborative projects. 
 
 
EURASNET WEB SITE 
 
• Progress with setting up and using the website in all its aspects 

The new EURASNET website is functional in all its important modules awaiting 
further input from member contributions. The reorganisation and redesign of the site 
enhanced functionality. Website organizer and Integration Manager (participant 14) 
and PSO (participant 8) are closely cooperating. 

• Number of "site-hits" 
 No information available. 
• User feedback and user satisfaction evaluation 
 No statistical information available. 
 
STAFF MOBILITY AND TRAINING 
 
• Number of labs participating in exchange program 

20 labs participated in the lab to lab exchange program.  
• Number of short- and long-term visits between labs and their outcome 
 A total of twenty exchanges was recorded. 
• Annual total of offered PMT 

In summary, 33.9 PMT have been performed in 2009. (15.4 PMT lab to lab 
exchanges, 3.6 PMT from EURASNET meetings and workshops, 4.9 PMT from non-
EURASNET meetings, 10 PMT from extra bursaries to YIPs; for detail see WP 17 
report). 

 
 
 
 
CAREER DEVELOPMENT 
 
• Number of people moving between EURASNET laboratories 

2009 saw twenty short term visits (see report for WP17) among EURASNET labs. 
• Number of joint PhD students and postdocs 
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 At least 17 registered cases. 
 
CONFERENCES AND MEETINGS 
 
• Number of participants during Annual Conference 2009 

Of the 40 research groups in the network, 37 were present with their respective 
principal investigator or an authorized legal representative. Five of the seven 
Scientific Advisory Board members were present. The European Commission was 
represented by the external reviewer Prof. Philip Avner, Institut Pasteur, France and 
Scientific Officer Christina Kyriakopoulou. 

• Feedback from participants and SAB members 
The Annual Conference 2009 , IFMs and workshops all successfully brought together 
participants and SAB members in the most fruitful way. EURASNET is increasingly 
recognized in the scientific community and industry as a serious player in AS-related 
research. In 2009 the contacts with the medical community made a big step ahead. 

• Attendance of Interdisciplinary Focus Meetings 
For detailed participant lists of EURASNET/non-EURASNET members we refer to 
the respective detailed IFM reports: Lisbon 29, Stockholm 85, Trieste 66 

• Attendance of Interdisciplinary Focus Meeting dedicated to splicing and disease 
For a detailed participant list of EURASNET/non-EURASNET members (total 66) 
we refer to the respective detailed IFM report (IFM Trieste 2009). 

 
SMEs AND TECHNOLOGY TRANSFER 
 
• Number of EURASNET links to industry 

A contract between EURASNET and Affimetrix had been finalized providing 
privileged access to array technology for EURASNET members. 
 

• Number of patent applications 
 None 
• Establishment of partnerships with a drug discovery company 
 None.  
 
PUBLIC SCIENCE ACTIVITIES 
 
• EURASNET brochure  

An extended format was published in 2009 (in German). The English version and 
other languages will follow in 2010. 

• Webpage for Science and Society "site-hits" 
 unknown 
• Number of lay articles published 
 one 
 
DURABILITY 
 
• Number of additional funds used to perpetuate the network 
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EURASNET funding provides only a minute amount of the funds required to carry 
out the agreed upon Joint Program of Activities. For each participating lab the major 
part of funding therefore relies on other grants and/or institutional funding. The 
coordinator and several network members and participant groups are actively seeking 
and evaluating additional funding from EU and other sources for the time after 
EURASNET cessation. 

• Number of successful joint grant applications 
Currently statistics on such grant applications are not available, although we know 
that such successful applications exist. 

• Integration of the broader European RNA community 
Workshops and IFMs served as suitable tools to bring EURASNET and the broader 
RNA community into close contact. The EURASNET program  of workshops and 
IFMs in 2009 established numerous new and intensified already existing contacts with 
the medical community (IFM Meeting on Alternative and Aberrant Splicing in 
Neuromuscular and Neurodegenerative Processes, Trieste 2009; Alternative gene 
splicing - new insights for clinical medicine, London 2009; RNA splicing and genetic 
diseases, Paris 2009). In each case national organizations of medical professionals 
were involved. The Assisi meeting provided a platform for the long sought contact the 
field of mouse genetics.  

• Number of NoE activities sponsored by industry 
The Montpellier workshop and the Stockholm IFM received sponsoring from 
industry. 

 
 
GENERAL MANAGEMENT 
 
• Reports by the managers for approval 

Amendments for 3rd party status CERBM, the leaving of Partner 3 (Stamm), 3 month 
extension of the network  were submitted to EC and approved. 

• Efficient information flow within NoE 
 was achieved through e-mails and telephone/video conferences.  
• Efficient execution of committee decisions 

Major decisions executed in swift time related to meetings, workshops and funding 
for high-throughput enabling technologies. 

• Attendance of board meetings 
Five of seven board members attended Annual meeting in Assisi. 

• Smooth and timely flow of resources according to budget 
EC payment for the 4th period was received in August 2009 and immediately 
distributed.  

• Steering committee meeting minutes 
 on file 
• Timely reporting to the EC 

The scientific part of the Annual Report 2009 was submitted Feb 01, 2010 ahead of 
the final report. The final report (including financial reporting) will be submitted only 
after the Lisbon 2010 meeting (March 1-5, 2010). This is primarily due to slow 
processing of financial report forms within members' financial departments. 
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5.1 WORK PACKAGE REPORTS 
 
 
Work Package 1 The EURASNET Web site  
 
Lead Participant: John Brown  

 

   month 
   planned achieved 
deliverables: 149 Liaise with targeted audiences and prepare appropriate 

content (month 42) 
42 42 

 150 Tools and resources repository updated (month 42). 42 42 

 273 Prepare further content on splicing-related diseases with 
input from clinicians (month 54) 

54 On target 

 274 Maintain up-to-date website content/news etc. on 
EURASNET activities (month 54) 

54 On target 

 275 Liaise with EURASNET clinical contacts to develop 
further targeted information for this group (month 54). 

54 On target 

 276 150 continued)  Continue to develop members-only area 
and update tools and resources repository (month 54). 

54 On target 

 
 
Objectives of the work package 
• To establish, curate and maintain a EURASNET website as a tool to promote European research on alternative splicing by 
concentrating all available information, facilitating the exchange of information between NoE members and by 
disseminating the activities of the NoE to the wider scientific community and public interest groups 
 
Short description of activities 
149 Liaise with targeted audiences and prepare appropriate content (month 42). We have interacted with non-scientist 
colleagues to discuss how to present information for the general public. We have a procedure whereby articles destined for 
the general public or education are prepared by our webmaster who is a molecular biologist and then modified to be 
understandable by our web manager who is a non-scientist.  We liaise with EURASNET scientists involved in clinical work 
for the preparation of articles on human diseases. 
 
150 Tools and resources repository updated (month 42). The tools and resources on the original EURASNET website (pre-
2008) have been reorganized and the database reprogrammed. The reagent database will be accessed from the EURASNET 
webpage. An important aspect of Tools and Resources highlighted by the Review in April 2009 was to link “Protocols” from 
the front page of the website. This has been done and the number of protocols available will increase greatly when short 
versions from the EURASNET book “Methods in alternative pre-mRNA processing” become available. 
 
273  Prepare further content on splicing-related diseases with input from clinicians (month 54). Further content has been 
prepared and is available on the website. We will continue to mount such articles. 
 
274  Maintain up-to-date website content/news etc. on EURASNET activities (month 54). The EURASNET website has 
been maintained and kept up to date. Information such as Meetings has been put on the website as soon as details are made 
available to the web team. We have also changed some of the website to increase its attractiveness to the casual browser. 
 
275 Liaise with EURASNET clinical contacts to develop further targeted information for this group (month 54). We have 
had discussions with EURASNET members who are involved in clinical aspects of alternative splicing and have used 
information received to prepare material for the website, in particular, on various diseases involving splicing factors or 
altered splicing/alternative splicing. 
 
276 (150 continued)  Continue to develop members-only area and update tools and resources repository (month 54). The 
members-only area continues to be developed with EURASNET annual reports, commercialization information and staff 
exchange and training information. It will also be used to deposit full protocols from the “Methods in alternative pre-mRNA 
processing” prior to publication for use by members. 
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Problems and explanations for delays, postponements etc. 
##   

 
 
 
 
Detailed list of tasks for EURASNET website completed in 2009 
 
1. Maintained up-to-date website content/news on EURASNET activities including info on meetings, 

workshops, new publications, job posts. New information is published on the website within 48 hours 
from receiving it. Meeting information is also sent to CORDIS. 

 
2. Prepared ‘Career development’ pages with the resources compiled by Jorgen Kjems and Carol 

Featherstone. 
 
3. Prepared new content on Alternative Splicing and Disease, covering: 

• Deficiency of the MCAD enzyme 
• Familial Dysautonomia 
• Hutchinson-Gilford Progeria Syndrome 
• Spinal muscular atrophy (SMA) 
• Frontotemporal dementia with Parkinsonism linked to Chromosome 17. 
 
(These articles were based on ‘Alternative splicing and disease’ Tazi, J., Bakkour, N., Stamm, S. 
Biochimica et Biophysica Acta. 2009 Jan;1792(1):14-26) 
 

4. Network of Excellence members’ login area of the website has been developed. New content added 
includes: 
• EURASNET annual reports 
• Commercialisation facts file with useful ideas if you are considering engaging in commercial 

activity (by Angus Lamond) 
• Staff exchange and training information (WP17) with procedures for exchange and training 

including participation of group members at intra-workpackage meetings and EURASNET 
workshops (by Angela Kraemer) 

 
5. EURASNET newsletters highlighting the work of the network are sent out regularly and have been 

added to the website as pdf files. 
 
6.        The EURASNET publications list has been regularly updated plus the section has been also extended by 

addition of the official EURASNET materials: the pamphlet and the newest poster advertising 
EURASNET. 

 
7.  Prepared new pages with links for: 

• Alternative splicing databases 
• Societies 
• Spin-off companies 
Links are accessible from the EURASNET homepage for scientists. 

 
8. New banner images mounted on website. 
 
9. EURASNET members profile pages have been updated on a regular basis and pages with profiles of 

two new associate members have been added to the website. 
 

10.  The reagent database is reprogrammed and will son be available via a link from the main website.  
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Work Package 2 Sharing Resources, Technology and Reliable 
Protocols 
 
Lead Participant: Stefan Stamm/John Brown 

 

   month 
   planned achieved 
deliverables: 263 Manuscript of a book working title : “ Methods in 

alternative pre-mRNA processing” (month 48) 
(continuation of 153) 

48 50 

 
 
Objectives of the work package 
• To create a seamless, integrated network that allows each lab to draw upon the knowledge and resources available in other 
labs.  
• To promote and encourage shared use of already existing facilities belonging to individual institutes whenever this is 
compatible with existing on site work loads and work flows.  
• To actively ensure transfer of a technology fully developed in one laboratory to another participating laboratory still 
lacking this technology. 
 
Short description of activities 
263 Manuscript of a book working title : “ Methods in alternative pre-mRNA processing”  
All the 50 chapters have been collected and undergo now editing. We are redesigning the Figures with the help of a graphics 

illustrator. 
The current manuscript can be seen online at www.eurasnet.info/book 
The password and login is Eurasnet and Stamm.  
The book will be published by Wiley, all the agreements for publishing have been signed. 
 
Problems and explanations for delays, postponements etc. 
##   

 
 
Work Package 3 The Young Investigator Programme (YIP) 
 
Lead Participant: Reinhard Lührmann 

 

deliverables:  The deliverables in this Work Package planned for the life 
span of this network have all been achieved in time and the 
WP has been archived. The winners of the 2nd YIP round 
started their contracts Jan 1, 2008. 
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Work Package 4 The Alternative Splicing and Transcript 
Diversity (ASTD) Database 
 
Lead Participant: Ewan Birney 

 

   month 
   planned achieved 
deliverables: 155 Integration of an algorithm that computes the likelihood of 

sequences to be single stranded (PU) values into FAST DB 
(month 42). 

42 42 

 156 The EURASNET member Stamm published a method to 
calculate a statistical value (PU value) that expresses 
whether a given nucleotide in an RNA is single or double 
stranded. Experimental data show that exonic regulatory 
elements are preferably in single stranded conformation. 
We will implement a graphic representation of this 
algorithm in the FAST DB database (Hiller, M., Zhang, Z., 
Backofen, R., and Stamm, S. (2007). pre-mRNA secondary 
structure and splice site selection. PLOS Genetics 3, 2147-
2155) (month 42). 

42 42 

 277 Maintenance and implementation of improvements in 
ASTD (month 54). 

54 On target 

 
 
Objectives of the work package 
• To maintain, update and expand the alternative splicing database (ASD) hosted at the EBI. 
 
Short description of activities 
155 Integration of an algorithm that computes the likelihood of sequences to be single stranded (PU) values into FAST DB 
(month 42). 
156 The EURASNET member Stamm published a method to calculate a statistical value (PU value) that expresses whether a 
given nucleotide in an RNA is single or double stranded. A graphic representation of this algorithm in the FAST DB 
database has been implemented. 
277 Maintenance and implementation of improvements in ASTD (month 54). 
Alternative splicing events computations in ASTD have been transferred to the Ensembl framework. This aims at extending 
the coverage of the alternative splicing computations in the vertebrate referenced genomes and in other species from the 
metazoan kingdom (flies, worms, etc.), and plants. It’s possible to get information about alternatively spliced events 
(cassette exons, intron retention, alternative 5’/3’ splice sites, mutually exclusive exons) through the Ensembl API and 
BioMart. The alternative Poly(A) pipeline used in ASTD has been rewritten and works on ESTs/cDNAs datasets. This 
pipeline will be extended to cope with RNA-Seq and integrated in the Ensembl release cycle for model species. 
 
Problems and explanations for delays, postponements etc. 
##   
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Work Package 5 Ensuring Durability 
 
Lead Participant: Maria Carmo-Fonseca 

 

   month 
   planned achieved 
deliverables: 278 Maintain and further expand the information 

package/forum within the EURASNET website and 
meetings with updated announcements on funding 
possibilities. (month 54, continuation of  157) 

54 48 

 279 Maintain and further expand the liaison with relevant 
bodies at both national and EU level. (month 54, 
continuation of  158) 

54 48 

 
Objectives of the work package 
• To ensure a durable, functional alternative splicing network that will serve as a model for cooperative research and 
innovation in the field of RNA splicing and RNA biology in Europe long beyond the NoE funding period. 
 
Short description of activities 
278 Maintain and further expand the information package/forum within the EURASNET website and meetings with updated 
announcements on funding possibilities. (month 54, continuation of 157).  

This is an ongoing task and new informations are uploaded regularly. 

279 Maintain and further expand the liaison with relevant bodies at both national and EU level. (month 54, continuation of  
158) 
At the 2009 annual EURASNET meeting a forum was held where updated announcements on funding possibilities were 
presented and discussed. Several members of EURASNET have submitted applications to regional and international 
initiatives that may support further European cooperative research and innovation in the field of RNA biology.  
 
Problems and explanations for delays, postponements etc. 
##   
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Work Package 6 In silico approaches to alternative splicing 
 
Lead Participant: Gil Ast 

 

   month 
   planned achieved 
deliverables: 160 The Zavolan lab implemented a snoRNA-mRNA binding 

model, and applied this method to the prediction of 
snoRNA targets in mouse (in collaboration with Stamm). 
They will apply this method to other systems such as 
plants. These latter predictions will be tested by the Brown 
lab in the plant Arabidopsis thaliana. In addition they will 
improve the quality of the miRNA target predictions, and 
will develop automated methods to update the predictions 
as more genomes and transcripts become available. Finally, 
they will develop methods to relate changes in mRNA 
expression to changes in the expression of miRNAs (month 
42). 

42 42 

 162  The Ast lab will compare splice sites and splicing factors 
that bind these sites among the entire eukaryotic kingdom 
(in collaboration with Eyras). They will compare the 
evolution of genes, exon-intron structure, intron gain and 
loss, and the effect of transposed elements in vertebrates 
and invertebrates (month 42). 

42 42 

 163 The Eyras group in collaboration with the Smith group will 
study the splicing regulation of introns in which the branch 
site sequence located more than 100 nucleotides from the 
3’ss.  They will use comparative methods to extract 
possible regulatory sequences and secondary structres that 
may be involved in the regulation. They will also identify 
the cases that are related to disease. In colaboration with 
the Ast group they will compare the splicing mechanism in 
eukaryotes. Using multiple eukaryotic species, they will 
compare the properties of protein factors and snRNAs 
involved in splicing. They will investigate the role of the 
SR and hnRNPs proteins in the origin of regulated splicing 
(month 42). 

42 42 

 280 Continue to investigate putative mRNA targets of orphan 
snoRNAs (JBrown). 

54 48 

 281 Computational structural model of splicing regulators. 54 48 

 282 Comparative analysis of the gene landscape. 54 on target 
 283 A unified browser for all known splicing regulatory 

sequences in exons and their flanking introns. 
54 42 

 
 
Objectives of the work package 

• Improved identification of known regulatory sequence motifs 
• Computational prediction of novel regulatory motifs 
• Computational prediction of regulatory proteins and RNAs 

• Investigation of correlations between promoter structure and alternative splicing 
• Investigations on the evolution of alternative splicing 
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Short description of activities 
160 Refined miRNA-mRNA binding model. The Ast group developed (and published) a server that presents yearly updates 
of miRNA target predictions for human, mouse, rat, zebrafish, fly and worm. The Stamm group used the prediction methods 
to identify targets of the snoRNA HBII-52 and HBII-85. They experimentally verified five more hits for HBII-52 and four 
more hits for HBII-85. The verification was done in transgenic mice and overexpression systems. 
 
162 Compare splice sites and splicing factors that bind these sites among the entire eukaryotic kingdom. We have examined 
(and published) a profile of over 40 different splicing factors, their evolution, evolution of their binding sites across 40 
different human tissues and across 48 different organisms. 
 
163 Splicing regulation of introns in which the branch site sequence located more than 100 nucleotides from the 3’ss. We 
have developed a computational method to predict Branch-sites (BSs) . On a set of mapped BSs, our method shows higher 
accuracy than previous methods. , in particular, in distant branch-sites. This work is in preparation for  publication.  
In collaboration with the Ast group, we have described the evolution of the TIA1 protein, it’s interaction with the U1 snRNP 
and its role in 5’ splice-site selection across eukaryotes. This work has been accepted for publication. 
 
280 Continue to investigate putative mRNA targets of orphan snoRNAs (JBrown). We have tested over 40 putative 
snoRNA-mRNA targets in an Arabidopsis mutant  knock-out line of a novel orphan snoRNA – 2 mRNA targets show a 
change in splicing pattern and ca. 15 show significant changes in transcript level between mutant and wild-type. Further 
snoRNA targets are being analysed and selected targets will be analysed by mini-gene construction. By analyzing 
mammalian snoRNAs, Stamm unexpectedly found that the snoRNAs MBII-52 and MBII-85 are processed into smaller 
RNAs. These smaller RNAs function more like nuclear miRNAs. The findings indicate that orphan snoRNAs are precursors 
for other smaller nuclear RNAs. 
 
281 Computational structural model of splicing regulators. We constructed (and published) models of spliceosomal helicase 
Brr2 from yeast and snRNP assembly protein SMN from Trypanosomes. 
 
282 Comparative analysis of the gene landscape. This is an ongoing project, in which the initial results show a promising 
results regarding evolution of gene landscape structure across 48 organisms. 
 
283 A unified browser for all known splicing regulatory sequences in exons and their flanking introns. This was published 
and it is also available at: http://sroogle.tau.ac.il/. 
In collaboration with the EURASNET members Soreq the Stamm group showed that hnRNPG binds to CC(A/C) –rich 
single stranded RNA regions. These data will be incorporated into the splicing browser. 
Heinrich, B., Zhang, Z., Raitskin, O., Hiller, M., Benderska, N., Hartmann, A.M., Bracco, L., Elliott, D., Ben-Ari, S., Soreq, 
H., Sperling, J., Sperling, R. et al. (2009) hnRNP G regulates splice site selection by binding to CC(A/C)-rich regions in pre-
mRNA. J. Biol. Chem., 284, 14303-14315. 
 
Problems and explanations for delays, postponements etc. 
160  During a study of over 70 experimental data sets of mRNA changes upon miRNA transfection we concluded that none 
of the miRNA target prediction methods is sufficiently accurate to enable us to explain mRNA changes in terms of the 
miRNA binding sites. For this reason we have pursued two alternative approaches: we developed an experimental method to 
directly identify miRNA binding sites (collaboration with the Tuschl group, The Rockefeller University). The method relies 
on in vivo crosslinking of Argonaute proteins to mRNA targets, followed by immunoprecipitation and sequencing of target 
sites. The second approach is to experimentally investigate the dynamics of mRNA expression changes following miRNA 
transfection. For this purpose we are generating a cell line that stably expresses a transcript that carries miRNA binding sites 
and can also be induced to express the cognate miRNA. We will use this cell line to study the time-dependent changes in 
mRNA and protein levels that are induced by the miRNA. Understanding the timing of these events, will enable us to more 
accurately interpret the experimental data in order to uncover miRNA targets. 
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Work Package 7 Molecular Characterization of Splicing 
Substrates 
 
Lead Participant: Christiane Branlant 

 

   month 
   planned achieved 
deliverables: 284 Group 12c (Branlant) will complete the analysis of lamin 

A pre-mRNA secondary structure, and study in 
collaboration with Group 12a (Tazi) and Group 25 
(Stévenin) the influence of this structure on patterns of 
alternative splicing and binding of regulatory splicing 
factors.  The importance for splicing regulations of the 2D 
structures established for the SC35 terminal exon and the 
hcTNT exon 5 and its bordering intronic sequences will be 
investigated (collaboration with group 25). For a better 
understanding of Tau pre-mRNA deregulations linked to 
DM1 and DM2, the secondary structure of the Tau pre-
mRNA region containing the alternative exons 2 and 3 will 
be established. 

54 On target 

 285 Group 7 ( F Baralle) will continue to study of the 
influence of the 2D structure of regulatory elements in 
fibronection EDA gene on alternative splicing, and the 
possible effects of alterations of pre-mRNA HEXB 2D 
structure in link with the Sandhoff disease. 

54 On target 

 286 Group12c (Branlant) in collaboration with Group 10a (G 
Biamonti) will determine the 2D structure of Sat III 
repeated RNAs which are expressed in several stress 
conditions, and are responsible for nuclear stress body 
formation, where some of the splicing regulatory proteins 
(SR and hnRNPs, especially ASF/SF2) are concentrated. 

54 On target 

 287 Group 7 (F Baralle) will continue in collaboration with 
Group 32 (D Baralle) to identify transacting factors for 
exon 37 inclusion in  NF1 mRNA. 

54 48 

 288 Groups 12a (C Branlant) will continue to identify proteins 
involved in regulations of HIV-1 RNA, SC35 and lamin A 
pre-mRNA splicing in collaboration with Groups 25 
(Stévenin), Group 12a (Tazi), Group 19 (Kjems) and 
Group 1 (Lührmann). Study on the role of MBNL1 and 
the possible involvement of other splicing regulatory 
factors on the regulation of hcTNT exon 5 inclusion, in 
link with DM1, will be continued. 

54 On target 

 289 Group 19 (Kjems) will complete the search for factors 
involved in regulation of MCAD exon 5 utilization. 

54 48 

 290 Group 7 (F Baralle) will complete the study of interaction 
of splicing regulatory factors with CERES elements. 

54 48 

 291 Group 12c (Branlant) in collaboration with Group 10a 
(Biamonti) will study the interaction of sat III RNA with 
ASF/SF2 and other splicing regulatory factors. 

54 On target 

 292 Group 12c will continue to study how MBNL1 interacts 
with CUG and CCUG repeated sequences and the influence 
of other nuclear factors on this binding. Both experimental 
and computer based 3D structure analyses of the interaction 
will be achieved. 

54 On target 

 293 Group 12a (Branlant) will study binding of MBNL1 to its 
normal regulatory elements in hcTNT and Tau pre-mRNAs 
by site-directed mutagenesis, footprinting assays, FRET 

54 On target 
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experiments and native mass spectrometry. 
 294 Group 23 (Smith) will perform deletion and point 

mutations to define the minimal repressor domain of 
MBNL1 by MS2 tethering downstream of Tpm1 exon 3. 
The defined domain will be analyzed for interaction with 
other proteins and with RNA.   
 

54 48 

 295 Group 12a will made an extensive analysis of hnRNP K 
and hnRNP A1 binding on HIV-1 splicing regulatory 
regions using the same approach as for MBNL1. 

54 On target 

 296 Group 12a (Branlant) will use the method developed in 
collaboration with A van dorsealler (Strasbourg) for  study 
of native RNP complexes reconstituted from in vitro 
transcribed RNAs and purified recombinant splicing 
factors. 

54 On target 

 297 Group 17 (Eperon) will develop the use of single 
molecules methods to follow the stoechiometry of factors 
in splicing complexes and start to build a new TIRF system 
to encompass the use of more lasers simultaneously. 

54 On target 

 298 Group 17 (Eperon) and 23 (Smith) will continue to study 
binding of protein PTB on alpha-tropomyosin pre-mRNA 
at the level of single molecule. 

54 On target 

 299 Group 29 (Allain) will investigate the structure of CUG-
BP2 and SC35 (collaboration with J. Stévenin) in complex 
with RNA 

54 On target 

 
 
Objectives of the work package 
• To develop a strategy with selected pre-mRNA substrates that would provide a complete description of what the 
spliceosomal components encounter when they come into proximity with the pre-mRNA and how they are directed to splice 
sites. 
 
Short description of activities 
284 Group 12c (Branlant) will complete the analysis of lamin A, SC35 and hcTNT pre-mRNA secondary structure, and 
study in collaboration with group 12a (Tazi) and group 25 (Stévenin) the influence of this structure on patterns of 
alternative splicing and binding of regulatory splicing factors. 
 
Lamin A pre-mRNA and progeria. 
Three point mutations, in exon 11 of the lamin A pre-mRNA, are responsible for progeria, because they generate utilization 
of cryptic 5’ splice sites. Group 12c (Branlant) already found that mutations 1824C>T and 1822 G>A, which increase 
utilization of the cryptic 5’ splice site I, increase the accessibility of site I within the pre-mRNA 2D structure. A second 
cryptic 5’ splice site II is used in the presence of mutation 1868 C>G, group 12c now showed that this mutation also 
increases the accessibility of the cryptic 5’ splice site II within the pre-mRNA structure. In addition, in collaboration with 
group 25 (Stévenin) and 12a (Tazi), group 12c (Branlant) showed that the 1824C>T substitution abolishes ASF/SF2 
binding at the 5’ cryptic site I. Group 12a also showed a decreased association of SRp55 at the cryptic 5’ splice site I in the 
presence of this mutation. By in vitro and in cellulo splicing assays group 12c (Branlant) and 12a (Tazi) showed a positive 
effect of increased amounts of proteins ASF/SF2 , SRp40 and SRp55 on the utilization of the normal splice site both in the 
absence and the presence of the point mutations found in progeria patients. This finding opens new possibility to develop 
therapeutic approaches, see report on WP14. All together, the data reveal that mutations responsible for 5’ splice site 
utilization result in improvement of U1 snRNA complementarity with the cryptic 5’ splice sites and also in a strong increase 
of their accessibility within the pre-mRNA. These data are used as a basis to screen for chemical compounds able to correct 
the splicing defect (WP14).  One manuscript is in preparation. 
 
SC35 retrocontrol 
Group 25 (Stévenin) in collaboration with group 12c (Branlant) has completed the determination of the sequences and 2D 
structural motifs needed for SC35 retrocontrol at the splicing step and the identification of their protein partners. The data 
confirm that hnRNP H and TDP-43 proteins antagonize the binding of SC35 on the terminal exon. This is the molecular 
basis for the alternative inclusion of the SC35 terminal intron. Its inclusion leads to SC35 mRNA un-stability, because of 
degradation by the NMD process. One common paper is in press (Dreumont N., Hardy S., Behm-Ansmant I., Kister L., 
Argentini M., Branlant C., Stevenin J. and Bourgeois C.F, 2009,. TDP-43, hnRNP H and SC35 regulate the splicing of SC35 
terminal intron in an opposite manner. Nucleic Acid Res., in press). 
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hcTNT premRNA and DM 
The human cardiac Troponin T (hcTNT) exon 5 is normally only partially included in the hcTNT pre-mRNA. DM1 or DM2 
patients have long CUG or CCUG repeats located in the DMPK or the ZNF9 pre-mRNA, respectively. These long repeats 
capture the MBNL1 splicing factor. In these conditions, the hcTNT exon 5 is almost completely included, which leads to 
severe cardiac defects. Group 12c (Branlant) in collaboration with the team of N sergeant (INSERM, Lille, France) had 
previously delineated the hcTNT pre-mRNA region which is required for partial inclusion of hcTNT exon 5 and for its 
abnormal almost total inclusion in DM1 and DM2 patients. The 2D structure of the required 400-nt long sequence had been 
established by group 12c, as described in the previous report. Using these data, group 12c identified enhancers and silencer 
sequences present in this 400-nt long region. By footprinting assays using recombinant MBNL1 protein and site-directed 
mutagenesis, group 12c identified a total of six MBNL1 binding sites in the intron sequences that border the hcTNT exon 5. 
In previously published work by the Cooper’s and Swanson’s teams, the three MBNL1 binding site located 100 nt 
downstream from exon 5 had not been detected. 
By site-directed mutagenesis and in cellulo splicing assays, group 12c  showed that these three MBNL1 sites are essential 
for partial inclusion of exon 5 and also for the up-regulated inclusion of exon 5 in the presence of CUG repeats.  
In collaboration with group 25 (Stévenin), group 12c (Branlant) identified other splicing factors and hnRNP proteins 
involved in the regulation of exon 5 utilization. In particular, ASF/SF2 was found to activate exon 5 inclusion. As an 
abnormal increased inclusion is found in patients, drugs directed against ASF/SF2 activity, which were already characterized 
by group 12a (Tazi), may be useful for DM therapy (See WP14). 
In collaboration with the team of N Sergeant (Lille, France), group 12c (Branlant) is currently identifying the sequences of 
the Tau pre-mRNA responsible for deregulations of exons 2 and 3 splicing in DM1 and DM2, patients 
 
285 Group 7 ( F Baralle) will continue to study of the influence of the 2D structure of regulatory elements in fibronection 
EDA gene on alternative splicing, and the possible effects of alterations of pre-mRNA HEXB 2D structure in link with the 
Sandhoff disease. 
Group 7 (F Baralle) continued to characterize alterations of pre-mRNA HEXB 2D structure in link with HEXB pre-mRNA 
miss-splicing in link with the Sandhoff disease. 
 
286 Group12c (Branlant) in collaboration with group 10a (G Biamonti) will determine the 2D structure of Sat III repeated 
RNAs which are expressed in several stress conditions. 
SatIII RNAs are expressed at high level in several stress conditions including heat chock, oxidative stress and DNA damage. 
They can trap splicing factors which should alter splicing regulations. Group12c (Branlant) in collaboration with group 
10a (G Biamonti)) has produced the constructs needed for Sat III RNA 2D structure analysis and structural analysis is 
underway. 
 
287 Group 7 (F Baralle) will continue in collaboration with group 32 (D Baralle) to identify transacting factors for exon 
37 inclusion in NF1 mRNA. 
In collaboration with group (D Baralle) and group 23 (Smith), group 7 (F Baralle) previously identified transacting 
factors binding to a pseudoexon sequence in exon 31 of the NF-1 pre-mRNA and has now in collaboration with the YIP 
group (D Baralle) investigated the importance of U1 snRNP binding to the donor site of NF1 exon 37 (FEBS Journal, 2009, 
276, 2060-2073). 
 
288 Groups 12c (C Branlant) will continue to identify proteins involved in regulations of HIV-1 RNA, SC35 and lamin A 
pre-mRNA splicing in collaboration with Groups 25 (Stévenin), 12a (Tazi), 19 (Kjems) and 1 (Lührmann). 
For identification of factors involved in SC35 and lamin A pre-mRNA splicing regulation see deliverable 284 where data on 
pre-mRNA secondary structure studies and implication of secondary structure on the binding of splicing factors is described. 
HIV-1 
Splicing plays a key role in regulation of HIV-1 protein expression and in viral multiplication. Acceptor site A3 in HIV-1 
RNA is essential for tat mRNA production, Groups 12c (Branlant) in collaboration with groups 25 (Stévenin) and group 
7 (F Baralle) has decrypted the molecular mechanism of a yet unidentified regulation at site A3. By mass spectrometry we 
identified DAZAP1 as a partner of the A3 regulatory region. By using clones and antibodies for DAZAP1 given by group 7 
(F Baralle), we showed an inhibitory effect of DAZAP1 on site A3 utilization and this silencer activity was increased in 
HIV-1 RNA carrying a C>T mutation found in HIV-1 viruses with a low multiplication capability. This point mutation 
which strongly limits HIV-1 multiplication strongly reinforces DAZAP1 binding. We showed that 9G8 counteracts the 
silencer activity of protein DAZAP1 in a WT context because of their overlapping binding sites downstream from site A3. 
The 9G8 activation was found to be increased by ASF/SF2 that binds very close to 9G8. A manuscript describing these data 
is in preparation. 
Altogether, our present and past work show that site A3 is positively regulated by 4 SR proteins: i) ASF/SF2 and 9G8 act at 
the ESEt splicing enhancer and counteract the negative effects of DAZAP1, ii), proteins SC35 and SRp40 counteract hnRNP 
A1 binding at the ESSE2 splicing silencer. In addition, hnRNP H competes with U2AF binding at the ESS2P splicing 
silencer. A review on HIV-1 RNA splicing has been written by groups 12a and 12c Tazi J, Bakkour N, Marchand V, Ayadi 
L, Aboufirassi A and Branlant C (2009) Alternative splicing: regulation of HIV-1 multiplication as a target for therapeutic 
action FEBS J In press  
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289 Group 19 (Kjems) will complete the search for factors involved in regulation of MCAD exon 5 utilization. 
A point mutation (c.362C>T) in an enhancer sequence of Medium Chain Acyl-CoA Dehydrogenase (MCAD) leads to 
MCAD deficiency. Group 19 (Kjems) has completed the search for factors involved in regulation and disease linked 
deregulation of MCAD exon 5 utilization. MS/MS analysis showed that SRp20 specifically recognizes the enhancer of exon 
5 and that this recognition is disrupted in the c.362C>T variant. Group 19 also showed that hnRNP A1 recognizes the 
silencer and identified three novel regulatory elements in exon 5. They include two putative hTra2-beta binding sites and one 
putative hnRNP H responsive G-rich sequence encompassing the 5’ splice site. A manuscript describing the data has been 
prepared for submission. 
Group 19 (Kjems) also started two new projects 
- Alternative mRNA splicing of the human EGF receptor HER4 
The epidermal growth factor (EGF) system is of importance in relation to development and growth of many types of cancers 
and drugs targeting these receptors are emerging. Human EGF Receptor 4 (HER4) is alternatively spliced into the isoforms 
CYT1 and CYT2. Compared to CYT1 CYT2 lacks exon 26. CYT1 is able to activate the PI3K/Akt pathway, whereas CYT2 
is not. It has been shown that the CYT1 isoform is associated with cell growth, whereas the CYT2 isoform is associated with 
apoptosis. Group 19 (Kjems) started a new work in the view to characterize the mechanism behind the alternative splicing 
of HER4 into CYT1 and CYT2 isoforms in WP7. Understanding the mechanism of alternative splicing of HER4 will be of 
importance for the understanding of the role of the two variants, CYT1 and CYT2, in development of cancer and resistance 
towards anti-cancer drugs. 
- Characterization of mechanism for exon circularization of human non-coding RNA: In a search for nuclear target for 
miRNA 671 Group 19 (Kjems) has recently characterized a non coding RNA undergoing a highly unusual splicing event: 
The RNA is almost exclusively trans-spliced from a downstream 5’ splice to an upstream 3’ splice site, forming a circular 
RNA (cRNA). This cRNA positively regulates the expression of an intron less gene coded from the other strand of the DNA. 
Other examples from the human genomes are under investigation. Group 19 will characterize the molecule determinants 
underlying the mechanism for exon circularization. 
 
290 Group 7 (F Baralle) will complete the study of interaction of splicing regulatory factors with CERES elements. 
CERES are short RNA elements spread over the human genome, that can induce either enhancer or silencer activities when 
their sequence is altered. Group 7 (Baralle) had characterized a CERES element in the CFTR exon 12 that carries mutations 
capable of affecting the splicing of exon 12. Group 7 has now completed the analysis of the protein partners of the CERES 
element in CFTR exon 12 (ASF/SF2, SRp55 and hnRNP A1). The results are in press in Nucleic Acids Res. (Haque et al. 
NAR, 2009, in press). 
 
291 Group 12c (Branlant) in collaboration with Group 10a (Biamonti) will study the interaction of sat III RNA with 
ASF/SF2 and other splicing regulatory factors.  
This work is started in parallel with satIII RNA 2D structure determination. 
 
292 Group 12c will continue to study how MBNL1 interacts with CUG and CCUG repeated sequences and the influence of 
other nuclear factors on this binding. 
Group 12c has completed the characterization of the various types of MBNL1 RNA targets. The different types of RNA 
targets identified by SELEX experiments were characterized (2D structure, affinity for MBNL1, ability to replace 
functionally authentic MBNL1 splicing sites in hcTNT pre-mRNA, capability to compete MBNL1 binding on CUG repeats). 
The affinities of these RNAs for the various MBNL1 isoforms produced by alternative splicing of the MBNL1 pre-mRNA 
were compared. One peculiar RNA motif identified by SELEX is of particular interest. It contains a stretch of 11 nucleotides 
which is highly conserved in the characterized SELEX RNAs. This conserved stretch of sequence is involved in stem-loop 
structure formation and base compensatory mutations are detected among SELEX RNAs. This peculiar RNA motif has a 
strong affinity for MBNL1.both in vitro and in vivo. It can functionally replace authentic MBNL1 binding sites in hcTNT 
premRNA and is able to compete MBNL1 binding on CUG repeats, which may have therapeutic applications. A manuscript 
is in preparation. 
Nucleotides of this peculiar RNA motif which are in contact with MBNL1 in complexes formed with the recombinant 
protein, as wall as amino acids of MBNL1 in contact with the RNA in these complexes are currently identified using 
crosslinking agents and mass spectrometry identification in collaboration with the YIP Group (Urlaub). 
 
293 Group 12c (Branlant) will study binding of MBNL1 to its normal regulatory elements in hcTNT and Tau pre-mRNAs 
by site-directed mutagenesis, footprinting assays, FRET experiments and native mass spectrometry. 
Data concerning site-directed mutageneses and footprinting assays are described in deliverable 284. Conditions for using 
FRET experiments and for native mass spectrometry analysis have been settled. 
 
294 Group 23 (Smith) will perform deletion and point mutations to define the minimal repressor domain of MBNL1 by 
MS2 tethering downstream of Tpm1 exon 3.  
Group 23 (Smith) analyzed the role of MBNL1 in regulating splicing of tpm1 exon 3. Replacement of CUG clusters on 
either side of exon 3 by MS2 sites led to the loss of exon skipping, and this could be restored by addition of MBNL1-MS2 
fusion proteins. Deletion analysis showed that the N-terminal part of MBNL1, encompassing the four CCCH Zn finger 
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domains, retained full splicing repressor activity. Pull down analysis using GST-PTB showed that both full length MBNL1 
and the N-terminal region interacted with PTB. This interaction was confirmed by fluorescence lifetime imaging FRET of 
cells transfected with Venus and Cherry- tagged PTB and MBNL1. The MBNL16PTB interaction was found to require the 
N-terminal regions of each protein. 
 
295 Group 12c will made an extensive analysis of hnRNP K and hnRNP A1 binding on HIV-1 splicing regulatory regions 
using the same approach as for MBNL1. 
Group 12c has completed the study on the effect of protein hnRNP K on all HIV-1 acceptor sites 
 
296 Group 12c (Branlant) will use the method developed in collaboration with A van dorsealler (Strasbourg) for  study of 
native RNP complexes reconstituted from in vitro transcribed RNAs and purified recombinant splicing factors. 
Group 12c (Branlant) contributed to the development of conditions for studying RNP complexes formed between one pre-
mRNA splicing regulatory region and recombinant splicing factors and/or hnRNP proteins by non denaturing mass 
spectrometry analysis in collaboration with A van Dorsealler (Strasbourg). 
 
297 Group 17 (Eperon) will develop the use of single molecules methods to follow the stoechiometry of factors in splicing 
complexes and start to build a new TIRF system to encompass the use of more lasers simultaneously. 
Group 17 (Eperon) developed the use of single molecules methods to follow the stoichiometry of factors in splicing 
complexes, in particular following U1 snRNP and U2AF binding to substrates with alternative splice sites. In addition, we 
have built a sophisticated new microscope and are merely awaiting the arrival and installation of the lasers. 
 
298 Group 17 (Eperon) and 23 (Smith) will continue to study binding of protein PTB on alpha-tropomyosin pre-mRNA at 
the level of single molecule. 
Group 17 (Eperon) and 23 (Smith) continued to study binding of protein PTB on alpha-tropomyosin pre-mRNA at the 
level of single molecules. This work is now complete, has been submitted for publication and is being revised in response to 
comments from reviewers. We established the number of PTB molecules bound in splicing conditions on both the wild-type 
repressed RNA and on de-repressed mutant substrates. This enabled us to apply algorithms that incorporated the binding 
preferences of PTB established by group 29 to identify the binding sites of PTB and to propose models for the mechanisms 
of binding and repression. 
 
299 Group 29 (Allain) will investigate the structure of CUG-BP2 and SC35 (collaboration with J. Stévenin) in complex 
with RNA 
Group 29 (Allain) has determined the structure of the RRM of SC35 in complex with RNA (collaboration with J. 
Stévenin). Interestingly, the bound RNA adopts a structure similar to that found for RNA bound to SRp20 (Hargous et al, 
2006). However, unlike in SRp20, the N-and C-extension of the RRM of SC35 interact with the RNA. Group 29 (Allain) 
has further investigated the NMR structures of RRM2, RRM3 and RRM4 of hnRNP L in complex with CA-tract. We found 
RRM2 and RRM4 are primarily responsible for CA-tract recognition. We also recently determined a crystal structure of 
RRM3 and RRM4 of hnRNP L in its free form and in its bound form (with only RRM4 being bound). Functional study for 
hnRNP L will be performed in collaboration with the group of A. Bindereif.  
New project started :in collaboration with group 12c (Branlant), group 29 (Allain) started a collaboration in order to 
solve the structure of factors involved in U4 snRNP assembly. Recently, Group 12c (Branlant) together with the YIP 
group (Bertrand) found that the R2TP complex and the Hsp90 chaperone are involved in assembly of RNPs that contain 
proteins of the L7Ae family. This is the case for the spliceosomal U4 snRNP which contains protein 15.5 kD. The R2TP 
complex contains 4 proteins denoted Rvb1, Rvb2, Tha1 and Phi1 in yeast. Group 12c succeeded to produce protein Tah1 in 
large scale and in a soluble form and collected NMR data in the view to establish its 3D structure. During its stay in the Lab 
of group 29 (Allain) one student of group 12c solved the 3D structure of the N-terminal domain of the yeast Tha1 protein 
under the supervision of members of group 29. The solved N-terminal structure corresponds to a TPR (Tetratrico Peptide 
Repeat) domain. It binds Hsp90.and the Tah1 amino acids in contact with a peptide of Hsp90 that was previously shown to 
interact with Tha1 were identified by NMR titration assays. The data also reveal a strong flexibility of the C-terminal part of 
tah1. One manuscript is in preparation. 
 
Problems and explanations for delays, postponements etc. 
##   
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Work Package 8 Genome-wide Analyses of Splicing 
Regulation 
 
Lead Participant: Chris Smith 

 

   month 
   planned achieved 
deliverables: 176 Exon Array (and junction array, if available) 

microarray analysis of effects of SF1 knockdown 
upon alternative splicing (Krämer, month 42) 

42 Delayed 

 180 Application of deep sequencing to CLIP tags of SF1 
and U2AF65 (Krämer, month 42) 

42 Delayed 

 184 Continue to complete analyses of Arabidopsis NMD 
mutants and hyl1; SR protein  overexpressor and 
mutant lines (month 42) 

42 Delayed 

 185 The plant groups (will establish collaborations with 
other groups to analyse proteins which affect 
alternative splicing (month 42) 

42 42 

 262 Genomewide analysis of alternative exons in a 
collection of 11 human tissues using publicy 
available Affymetrix datasets. (month 42, 
Auboeuf,). 

42 42 

 264 Development of methods for analysis of HJAY and 
MJAY array data (month 48, Ast, Bindereif, Soreq) 

48 48 

 265 CLIP mapping of hnRNP L targets in HeLa cells, 
through Solexa sequencing; comparison with 
previous exon array data. (month 48, Bindereif) 

48 Delayed 

 266 Prepare a database of the 300 AS events on the RT-
PCR panel (month 48) 

48 Delayed 

 271 Comparison of HJAY and ExonArray analysis of at 
least two further experiments e.g. hSlu7 knockdown 
(Ast), U2AF35 knockdown (Carmo-Fonseca), 
Parkinson’s disease patients (Soreq).  (month 50) 

50 On target 

 300 MJAY analysis of P19 cells in which SRp20 and/or 
SRp75 have been depleted by shRNAs (month 54, 
Neugebauer). 

54 48 

 301 Further testing of ability of Solexa sequencing to 
provide quantitative profiling of alternative splicing, 
incorporating reads that map to exon-exon junctions 
(month 48, Smith, Valcarcel) 

54 48 

 302 Continue to exploit the AS RT-PCR panel to 
analyse function of splicing and RNA-interacting 
factors from EURASNET members and other plant 
scientists (month 54) 

54 On target 

 303 Examine the utility of using new generation 
sequencing to identify and quantify alternative 
splicing in plants (month 54) 

54 On target 

 304 Genomic SELEX for RNAs binding to plant 
splicing factor (month 54) 

54 On target 

 
 
Objectives of the work package 
• To develop and share relevant expertise, techniques and reagents. 

• To test the feasibility of and to optimize key techniques e.g. splicing factor ChIP, CLIP, iTRAQ analysis of alternative 
splicing. Where possible, to coordinate such tests within common model systems. 

• To develop a co-ordinated strategy for genome-wide investigation of splicing factor activity, aiming to maximize 
complementarity and minimize overlap between participants, particularly in the area of mammalian splicing factor activity, 
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where the majority of participants are active. To identify and eliminate major “gaps” (e.g. important splicing factors not 
currently being analyzed).  
 
 
Short description of activities 
176 Exon Array (and junction array, if available) microarray analysis of effects of SF1 knockdown upon alternative splicing 
(Krämer, month 42) 
See explanations for delays.  
 
180 Application of deep sequencing to CLIP tags of SF1 and U2AF65 (Krämer, month 42) 
See explanations for delays.  
 
184 Continue to complete analyses of Arabidopsis NMD mutants and hyl1; SR protein  overexpressor and mutant lines 
(month 42) 
Despite the delay due to the sequence analysis of novel RT-PCR products/AS isoforms and the establishment of statistical 
methods for analysis of multiple bands, the RT-PCR panel is producing accurate quantitation of RT-PCR products and the 
relative levels of AS isoforms and a great deal of interesting data has been generated. Although not yet completely analysed 
the NMD analysis now shows that almost a third of the 951 RT-PCR products may be turned over by NMD. These include a 
number of AS isoforms of SR proteins, PTB and other RNA-interacting protein genes. Analysis of SR protein over-
expression lines and mutants similarly is generating information about the alternative splicing of these splicing factor genes 
themselves and potential targets (e.g. DNA repair genes). The above research has involved regular contact between the PIs, 
post-docs and PhD students from all three labs, exchanges for training in the use of the AS RT-PCR and valuable intranet 
workshops. The AS analysis of the hyl1 mutant has been completed. 
 
185 The plant groups will establish collaborations with other groups to analyse proteins which affect alternative splicing 
(month 42) 
Presentation of the application of the AS RT-PCR panel to studying alternative splicing in plants has evoked interest from a 
number of plant biology groups and we have used the system to address questions on whether splicing is affected in 
particular mutants. We currently have collaborations with Prof. Csaba Concz (Cologne) on the Arabidopsis orthologue of the 
spliceosomal protein, PRL1; Prof. D. Staiger (Bielefeld) on GRP7 and GRP8, RNA-binding proteins involved in circadian 
clock regulation; Prof. A. Kornblihtt (EURASNET) and Dr. Marcelo Yanovsky (Buenos Aires, Argentina) on light effects 
on alternative splicing and alternative splicing associated with the circadian clock in Arabidopsis; Prof. A. Jerzmanowski 
(Warsaw) on chromatin remodelling factors; Dr. A. Maule (Norwich) on heat shock factors; Dr. G. Simpson (Dundee) on 
flowering time control, Dr. M. Prymakowska-Bosak (Warsaw) on abiotic stresses. We are examining co-ordinated 
alternative splicing by analyzing AS events in genes involved in lateral root formation and cold stress response with Prof. M. 
Bennett (Nottingham) and Prof. M . Knight (Durham) and have recently started a project on core circadian clock genes with 
colleagues in Edinburgh, Glasgow and Liverpool. We will continue to communicate the utility of the AS RT-PCR panel to 
the wider plant community and establish collaborations. 
 
 
262 Genomewide analysis of alternative exons in a collection of 11 human tissues using publicy available Affymetrix 
datasets. (month 42, Auboeuf,). 
It has been shown that alternative splicing is especially prevalent in brain and testis when compared to other tissues. To test 
whether there is a specific propensity of these tissues to generate splicing variants, we used a single source of high-density 
microarray data to perform both splicing factor and exon expression profiling across 11 normal human tissues. We provide a 
list of more than 10,000 exons being differentially expressed across normal human tissues. In addition, a freely available 
web interface permits after registration to display tissue dataset from any gene, which provides access to splicing variant 
expression profile across normal tissues of query genes (www.fast-db.com/cgi-bin/easana/index.pl). We also analyzed and 
provide the expression profile of 45 splicing regulatory factors across normal tissues, which can be extended to any queried 
gene thanks to the freely available web interface. In addition to providing a unique resource on expression profiling of 
alternative splicing variants and splicing factors across human tissues, this study demonstrates that the higher prevalence of 
alternative splicing in a subset of tissues (including cerebellum and testis) originates from the larger number of genes, 
including splicing factors, being expressed than in other tissues (Nucleic Acids Research, in revision). 
 
264 Development of methods for analysis of HJAY and MJAY array data (month 48) 
The Soreq group sorted 7 Parkinson's disease (PD) patients as per their symptoms severity (ranged between 6-32%). We 
then compared the individual exon profiles of leukocyte RNA from each patient to an averaged exon profile of 6 matched 
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healthy controls. The computer-driven order of patients by their transcript differences from the averaged control profile 
matched precisely that of their clinical score: the larger the scores and the severity of PD symptoms, the higher the transcript 
differences from healthy controls. Thus, the initial severity of symptoms reflected the measured extent of detected 
transcription and splicing changes (from healthy controls to patients, respectively) in leukocyte transcripts. When clustered 
as per their expression levels, junction array transcripts from 3 PD patients segregated completely separately from those 
derived from 3 matched healthy controls. Also, control samples showed exceedingly limited variability in their splice 
junction profiles, reflecting a robust pattern of splicing events, considerably less variable than that of leukocytes from the 
tested patients. Exon array transcripts again showed parallel, albeit less sharply separated profiles in patients and controls. 
Corresponding principal component analysis (PCA) profiles presented distinct segregation patterns of the screened 
transcripts from PD patients to control leukocytes, with the distances being larger for the junction as compared to exon array 
populations and with the exon array profiles of healthy controls showing much more limited variability than that observed 
for the patients. The MJAY arrays were employed to explore the effects of acute stress on gene expression and splicing in 
specific brain regions. Analysis is ongoing. 
 
265 CLIP mapping of hnRNP L targets in HeLa cells, through Solexa sequencing; comparison with previous exon array 
data. (month 48, Bindereif) 
The CLIP procedure has been optimized, which took longer than expected due to problems with our immunoprecipitation 
protocol; initial runs have been carried out, and tested by conventional cloning/sequencing. Currently we are adjusting the 
procedure to Solexa deep sequencing. First results are expected for month 54.  
 
271 Comparison of HJAY and ExonArray analysis of at least two further experiments e.g. hSlu7 knockdown (Ast), U2AF35 
knockdown (Carmo-Fonseca), Parkinson’s disease patients (Soreq).  (month 50) 
The Soreq group  has carried out two experiments comparing Exon Arrays and Junction arrays (see also 262).  
Deep brain stimulation (DBS) is an adjustable neurosurgical method for focally and reversibly modulating PD motor 
symptoms, but how this stimulus works is yet unclear. We employed RNA from blood cells, using junction and exon arrays 
to study the DBS effects on splicing and gene expression. We found robust and rapidly changeable DBS-induced changes in 
gene expression and mRNA splicing which faithfully reflected the therapeutic efficacy of DBS-ameliorated PD motor 
symptoms. Surprisingly, the DBS stimulus induced 3 times more changes than the disease itself. Furthermore, switching off 
the DBS stimulus reversed, within one hour, much of the PD-associated changes in blood cells splicing and gene expression 
while rapidly re-inducing motor symptoms. In-depth analysis revealed DBS-reversible alternative splicing changes in PD-
associated transcripts including -Synuclein and Parkin. Validation tests are ongoing. That the therapeutic efficacy of brain 
surgery is reflected in dynamic changes in leukocytes splicing opens new venues for basic and clinical research and 
diagnostics.  When clustered by their expression levels, junction array transcripts from post-DBS patients segregated 
completely separately from those derived from the same patients at the pre-operation stage. Exon array transcripts showed 
parallel, albeit less sharply separated profiles, compatible with the technical difference between these two array platforms. 
Remarkably, leukocytes derived following one hour off-stimulus showed a third and conspicuously different exon profile 
from either of the pre-or post-DBS ones, demonstrating that the retrieval of the tremor symptoms in such patients was 
accompanied by dramatic, rapid expression changes, but not simple reversal of those leukocyte transcripts which responded 
to the neurosurgical treatment.  Correspondingly, PCA showed distinct segregation patterns of the screened transcripts from 
pre-to post-DBS leukocytes, with the distances being larger for the junction as compared to exon arrays; and the OFF-
stimulus population of transcripts segregated yet differently from the ON-stimulus one. 
Group 16 (Carmo-Fonseca) is performing a genome-wide identification of U2AF35 targets using both Affymetrix Exon 
Arrays and Junction Arrays. To reduce the levels of U2AF35 (the small subunit of U2 auxiliary factor U2AF), we used 
shRNA-expressing lentiviruses. Briefly, primary human fibroblasts were seeded at a density of 1.8x105 cells per well in a 24 
well plate, infected with 20µl of unconcentrated shRNA lentivirus supernatant from the 96-well plate viral production, 
incubated for 48h before addition of 5µg/ml puromycin for selection and harvested after 3-4 days of selection. Analysis of 
Exon Array data revealed 377 genes with differential expression between U2AF35-depleted and control samples. Most 
mRNAs (n=263; 70%) were overrepresented, whereas 30% (n=114) are underrepresented. Concerning the splicing pattern, 
we identified 339 alternative splicing events (ASE) (44% exon inclusion and 56% exon exclusion). According to Ingenuity 
Pathway Analysis (IPA), the more significant pathways affected by differential expressed genes are cell cycle, and cell 
death. In contrast, alternative splicing events affect predominantly genes involved in cellular assembly and organization.  
Analysis of data obtained with Junction Arrays is currently in progress. 
 
 
300 MJAY analysis of P19 cells in which SRp20 and/or SRp75 have been depleted by shRNAs (month 54, Neugebauer). 
MJAY analysis identified 385 and 556 “high confidence” targets of SRp75 and Srp20 respectively. With the inclusion of 
additional target events for which only exon-probesets were informative, these numbers increased to 1941 and 1731 
respectively.  In agreement with previous RIP-Chip data there was very little overlap between the target genes of the two SR 
proteins.  This work is now completed and submitted for publication.  
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301 Further testing of ability of Solexa sequencing to provide quantitative profiling of alternative splicing, incorporating 
reads that map to exon-exon junctions (month 48, Smith, Valcarcel) 
In collaboration with R. Guigo (CRG, Barcelona) the Smith and Valcarcel groups have used Solexa RNA-Seq to analyse 
changes in alternative splicing between control and PTB/nPTB knockdown HeLa cells.  A total of approximately, 40M 32 
base reads were obtained for each condition.  These were obtained from three datasets (single end reads, paired end short and 
long fragment reads).  Reads were mapped to known UCSC genes.  For quantitative profiling, uniquely reads associated 
with annotated alternative splicing events were partitioned into those informative for inclusion or skipping of a cassette exon 
(or other AS segment).  Predictions were ranked by the p-value associated with the difference in splicing index between 
knock-down and control conditions for the largest data-set (paired end long).  The ranking correlated with the number of 
data-sets supporting each prediction.  Overall, we obtained 199 predictions.  Many of the higher ranking predictions had 
already been observed by junction array analysis and many were already validated by qPCR.  The lower ranking predictions, 
arising from only one of the three datasets were validated at a very low rate (1/6).  This left 50 predictions that were 
supported by two or more datasets, 15 of which had not been observed by the junction array analysis.  However, the junction 
array analysis was able to identify 226 events which were validated at a 95% rate, suggesting that it is currently a more cost-
effective platform for quantitative profiling of annotated alternative splicing events.   
In line with advice from the SAB and reviewer at the 2008 reporting meeting, the Biindereif group has changed strategy and 
switched completely from microarrays to high-throughput sequencing (Solexa RNA-Seq). Currently we are analyzing 76-
nucleotide reads from two experiments: First, a zebrafish knockout mutant in U1C vs. wildtype; second, human B-cell with 
hnRNP L-like overexpression.  
Plants 
Barta, Brown, Jarmolowski 
266 Prepare a database of the 300 AS events on the RT-PCR panel (month 48) 
Although delayed by the necessity of sequencing of an unexpected number of RT-PCR products for the AS events on the 
panel, the sequences so far obtained show that many of the products are bona fide AS isoforms associated with the genes of 
interest. This demonstrates that a great deal of alternative splicing in Arabidopsis is yet to be identified and characterized.  
 
302 Continue to exploit the AS RT-PCR panel to analyse function of splicing and RNA-interacting factors from 
EURASNET members and other plant scientists (month 54) 
In the last 12 months we have used the RT-PCR panel to examine effects on splicing of hypoxia which caused relocation of 
the exon junction complex protein from diffuse nucleoplasmic to nucleolus to speckles. Since significant changes in AS in 
the hyl1 mutant have been observed, we are analyzing other mutants in proteins which are involved in microRNA biogenesis 
(SERRATE, DCL1), are currently preparing other over-expression and mutant lines (e.g. PTB), and are using the panel to 
assess how alternative splicing is affected by stress conditions. 
 
303 Examine the utility of using new generation sequencing to identify and quantify alternative splicing in plants (month 54) 
We have established a pipeline for the analysis of Solexa sequencing data and a PhD student has been trained for one month 
at the EMBL-EBI, Cambridge in analysis software for annotating short reads for alternative splicing discovery. This was a 
collaborative project within EURASNET between Andrea Barta’s lab and the EBI. In addition, we have been investigating a 
graphical display programme called TABLET to visualize Solexa reads. 
 
304 Genomic SELEX for RNAs binding to plant splicing factor (month 54) 
We have now successfully established genomic SELEX for plant RNA binding proteins by using high throughput 
sequencing (454)  to analyse binding sites for SR proteins and other RNA-binding proteins. Pattern search programs are used 
to identify consensus sequences which are currently tested in in vitro and in vivo experiments. 
Problems and explanations for delays, postponements etc. 
  
176, 180.  Two key staff members became pregnant and took maternity leave during the course of the year.  Both 
deliverables are being carried forward with a revised target date of month 60.  
184 and 266  Experimental analysis has been completed. However, in analyzing the 300 alternative splicing events on the 
RT-PCR panel, we have identified around 400 unexpected RT-PCR products. For some AS events, as many as eight new 
products have been found. We have therefore been engaged in cloning and sequencing of these new AS isoforms to confirm 
that they are derived from the cognate gene and to determine the AS event and consequence. In addition, our original 
statistical analysis was found to be unable to deal with multiple products and we have therefore had to establish statistical 
methods to identify statistically significant changes in the relative levels of the multiple products. The NMD data has now 
been statistically analysed and the SR protein data is undergoing analysis. The database is being established but requires 
analysis of novel events. 
265.  Optimization of immunoprecipitation step for CLIP took longer than anticipated.  
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Work Package 9 Complexity of Spliceosomal Proteomes 
 
Lead Participant: Reinhard Lührmann 

 

   month 
   planned achieved 
deliverables: 190 MS based proteomics of Brr2 contain complexes (month 

42) 
42 delayed 

 191 Establishing of stable cell line L4-33K and studying 
cellular and viral protein–protein complexes containing 
L4-33K including subcellular localization. (month 42) 

42 48 

 305 Isolation of selected samples of regulated and semi-
quantitative characterization of their proteins. 

54 48 

 306 Establishing interaction maps among human spliceosomal 
proteins using high-throughput yeast two-hybrid screening 
methods. 

54 48 

 307 Chemical crosslinking of proteins within purified 
spliceosomes. 

54 48 

 308 Characterisation of the yeast spliceosomal proteome 54 48 

 309 Characterisation of protein-RNA contact, obtained by UV-
irradiation or formaldehyde crosslinking within purified 
human and/or yeast spliceosomal complexes. 

54 48 

 310 Characterization of protein complexes associated with 
various regulated adenovirus 3' splice sites. 

54 discontinued 

 311 Mutagenesis of candidate phosphorylation sites in yeast 
Cwc21p and search for a potential role in splicing under 
stress conditions. 

54 48 

 312 Wider utilization of the methods developed this year for 
analysis of the stable core, protein-protein interactions, 
protein stoechiometry within splicing regulatory RNP 
complexes. 

54 on target 

 
 
Objectives of the work package 
• Determine the composition of enhanceosomes assembled on different pre-mRNA substrates containing defined cis-acting 
regulatory elements. 

• Elucidate qualitative and quantitative changes in the composition of spliceosomes formed under different physiological 
conditions (i.e., after viral infection or heat shock), in different cell types, and at different stages of the cell cycle. 
 
Short description of activities 
Lührmann 
305 Isolation of selected samples of regulated and semi-quantitative characterization of their proteins. 
In collaboration  with F. E. Baralle and J. Tazi we set out to investigate the spliceosomal complex formation on two 
regulated pre-mRNAs, namely ATM and LMNA. The ATM pre-mRNA contains a pseudoexon between exons 20 and 21, 
which was identified in a patient with ataxia-telengiectasia. The pseudoexon was included upon a four nucleotide deletion 
that occurred within a high affinity U1 snRNP binding site acting as an exonic splicing repressor. Together with F. E. 
Baralle, we investigated spliceosome formation on the ATM wildtype pre-mRNAs, as well as on the pre-mRNA containing 
the described deletion (Dhir et al., EMBO J. 2010). Preliminary mass spectrometry analysis of both spliceosomes revealed 
some interesting differences, primarily with respect to U2 snRNP related proteins and certain SR proteins which, however, 
need to be consolidated in future studies.  
Mutations in the lamin A (LMNA) gene cause Hutchinson-Gilford Progeria Syndrome. The most common mutation is a 
point mutation in LMNA exon 11, which activates a cryptic splice site that is located 5 nucleotides upstream of the mutation. 
Together with J. Tazi, we set out to compare spliceosome formation on the wildtype and mutated pre-mRNAs. However, 
during our in vitro studies we observed a low splicing efficiency of the LMNA pre-mRNA, regardless of the mutation. Due 
to the low amounts of spliceosomal complexes that could be purified, we were not yet able to study the differences between 
wildtype and mutant conditions in detail. However, improvement of the in vitro assays should allow us to characterize these 
regulated spliceosomes in more detail in the future. Interestingly, in the course of these studies, it was observed that in 
nuclear extracts, from which the majority of U1 snRNPs was depleted, efficient splicing occurred between exon 10 and exon 
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12. In future studies we will also investigate the composition of early spliceosomes assembled onto LMNA pre-mRNA 
constructs in U1-depleted extracts. 
 
In a separate study, Lührmann’s group in collaboration with Urlaub, characterized spliceosomal complexes assembled across 
exons. In metazoans, exon definition is thought to occur initially via cross-exon interactions between the U1 and U2 snRNP, 
mediated by SR proteins, and first in subsequent steps, cross-intron interactions are established. To study exon recognition 
and the transition from a cross-exon to cross-intron spliceosomal complex, complexes were formed in Hela nuclear extract 
on a MINX- or β-globin-derived construct containing an anchoring sequence, branchpoint, polypyrimidine tract, 3’ splice 
site, exon 2 and a downstream 5’ splice site plus three MS2 stem loops at its 3’ end for affinity purification; the β-globin 
exon 2 contained additionally three SRp55 ESEs. Interestingly, cross-exon complexes formed on either construct and 
subsequently affinity-purified under mild conditions contained not only U1 and U2, but also the U4/U6.U5 tri-snRNP, with 
the downstream 5’SS playing only a minor role in formation of these complexes. Psoralen crosslinking revealed that, similar 
to the situation in the B complex, which forms across an intron, tri-snRNP recruitment to cross-exon complexes also 
involves formation of U2-U6 RNA helix II. Mass spectrometry identified all known snRNP proteins, plus most other non-
snRNP proteins typically present in cross-intron A complexes. hPrp19/CDC5 complex proteins appeared to be 
underrepresented, and other B complex-specific proteins were completely absent. It was previously shown by others that in 
the presence of nuclear extract, addition of a short 5’ SS oligonucleotide that binds the U6 ACAGA box (Genes & Dev. 
(1994) 8: 1962-73), to a 3’ SS RNA substrate (similar to those used in this work), leads to a low level of trans-splicing. 
Interestingly, addition of such a 5’ SS oligo to the cross-exon complex stabilized tri-snRNP association, and lead to 
increased amounts of hPrp19/CDC5 complex proteins and the association of ~10 proteins typically found in cross-intron B 
complexes. Based on these results we propose a model where the transition from cross-exon to cross-intron recognition is 
initiated by the recruitment of the tri-snRNP to the U2 snRNP, which is stably bound to the 3’ SS by cross-exon interactions 
involving ESEs and the downstream 5’SS. This cross-exon bound U2/U4/U6/U5 tetra-snRNP may then serve as a docking 
site for the interaction with the upstream 5’ SS/U1 snRNP complex, and subsequently allow stable recruitment of the 
Prp19/CDC5 complex and additional cross-intron B complex proteins prior to catalytic activation (Schneider et al., 2010).  
 
In collaboration with Mikko Frilander (University of Helsinki, Finland), we discovered that U11 snRNP can act as an 
activator of alternative splicing. Specifically, they showed that 5’ splice site sequences (5’ss) of U12-type introns, when 
repeated in tandem, form a U11 snRNP-binding splicing enhancer, USSE. Binding of U11 snRNP to the USSE regulates 
alternative splicing of U2-type introns by activating an upstream 3’ss. The U12-type 5’ss-like sequences within the USSE 
have a regulatory role and do not function as splicing donors. USSE’s, present both in animal and plant genes encoding the 
U11/U12 di-snRNP-specific 48K and 65K proteins, create sensitive switches that respond to intracellular levels of functional 
U11 snRNP and alter the stability of 48K and 65K mRNAs. We conclude that U11 functions, not only in 5’ss recognition in 
conventional splicing, but also as an activator of U2-dependent alternative splicing and as a regulator of the U12-dependent 
spliceosome (Verbeeren et al., 2010). 
 
306 Establishing interaction maps among human spliceosomal proteins using high-throughput yeast two-hybrid screening 
methods. In collaboration with Uli Stelzl (Max Planck Institute for Molecular Genetics, Berlin) we started to systematically 
characterize human spliceosomal protein-protein interactions. A yeast two-hybrid matrix screen examining all pair wise 
interactions between ~ 180 spliceosomal or spliceosome associated proteins, represented by ~ 405 cDNA clones, was carried 
out. The screen revealed more than 400 putative protein-protein interactions. Most of the interactions are novel; however 
about 30% of the current PPI knowledge in the literature was recapitulated. Analysis of the PPI network and integration with 
complex purification data provides novel insight into the spliceosomal assembly cycle. This includes e.g. hints to how the 
Prp19 complex is recruited to the B complex, the assembly of B-complex specific proteins or the interaction of step2 
proteins such as Prp16 with protein components of the core C complex. It also suggests important roles for some of the 
previously uncharacterized spliceosomal proteins. Selected protein-protein interactions are now being analyzed on the 
domain level and validated in co-immunoprecipitation experiments in mammalian cells. 
 
307 Chemical crosslinking of proteins within purified spliceosomes. In a pilot study, we have previously started to 
investigate the protein-protein contacts in the purified human Prp19/CDC5L complex which comprises the proteins Prp19, 
CDC5L, AD-002, SPF27, Hsp73 and CTNNBL1 by chemical crosslinking with Sulfo-MBS. Crosslinked proteins were 
identified subsequent to 1D PAGE by Western blotting with peptide-specific antibodies or by 2D gel electrophoresis. These 
studies have now been complemented by co-immunoprecipitation studies using either bacterially expressed proteins or in 
vitro translated proteins. These studies reveal an initial insight into the molecular architecture of the human Prp19/CDC5L 
complex (Grote et al., 2010) (collaboration with H. Urlaub). 
 
We have also set out to investigate protein-protein contacts in the purified human Bact complex by chemical crosslinking 
with Sulfo-MBS. Following treatment with Sulfo-MBS the total mixture of Bact complex proteins were separated by a novel 
2D gel electrophoresis which we have recently established in our laboratory. The 2D map revealed several additional spots 
derived from putatively crosslinked Bact complex proteins. These are currently under investigation by mass spectrometry 
(collaboration  with H. Urlaub). 
 
308 Characterisation of the yeast spliceosomal proteome. 
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Metazoan spliceosomes exhibit an elaborate protein composition required for canonical and alternative splicing. Thus, the 
minimal set of proteins essential for activation and catalysis remains elusive. We therefore purified in vitro assembled, 
precatalytic spliceosomal complex B, activated Bact, and step1 complex C from Saccharomyces cerevisiae. Mass 
spectrometry, carried out together with H. Urlaub, revealed that yeast spliceosomes contain significantly fewer proteins than 
metazoans. For example, the human and Drosophila B complexes isolated under similar mild conditions contain ~110 
proteins whereas the yeast B complex comprises ~60 proteins. Differences between the C complex from the different 
organisms are even more significant, with ~110 proteins in metazoans versus ~50 in yeast. We identified, altogether, ~90 
proteins in the three complexes that we purified and characterized. Moreover, dramatic compositional changes convert B to 
Bact, which is composed of ~40 evolutionarily conserved proteins that organize the catalytic core. Additional remodelling 
occurs concomitant with step1, during which nine proteins are recruited to form complex C. Electron microscopy reveals 
high-quality images of yeast spliceosomes at defined functional stages, indicating that they are well-suited for three-
dimensional structure analyses. Although the number of splicing factors found associated with purified human spliceosomes 
is much larger than those found in yeast spliceosomes, nearly all of the identified yeast splicing factors are evolutionarily 
conserved in humans. Strikingly, more than 85% of the yeast splicing factors have a clear evolutionarily conserved 
counterpart. Only a handful of proteins do not have an obvious human counterpart. Thus, the yeast splicing machinery likely 
represents the evolutionarily conserved core design of the spliceosome (Fabrizio et al., 2009). 
 
Capitalizing on the results of our proteomic studies for the yeast spliceosome, we recently succeeded in establishing an in 
vitro complementation system, which allowed us to reconstitute both steps of yeast pre-mRNA splicing with purified 
spliceosomal components (Warkocki et al., 2009). Among others, we could show that the yeast protein Cwc25 is required 
for efficient catalysis of the first step of pre-mRNA splicing. 
 
We recently showed by mass spectrometry of purified human B and C complexes that a dramatic exchange of proteins 
occurs during the B to C complex transition approximately 35 proteins are lost and about 30 associate with the spliceosome 
(Bessonov et al., Nature 2008). To learn more about the dynamics of protein recruitment and dissociation during the 
activation step of the human B complex, i. e. during the B to Bact complex transition, we have now purified and 
biochemically characterized the human Bact complex for the first time, employing a similar procedure as described for the 
yeast Bact complex (Fabrizio et al., 2009). Specifically, we stalled spliceosome assembly at the activation stage, by 
performing splicing with a pre-mRNA lacking a 3‘ SS and 3’ exon, and containing a shortened (10 -20 nt) polypyrimidine 
tract. Affinity purified human Bact complexes contained unspliced pre- mRNA and solely U2, U5, and U6 snRNA, indicating 
that they are indeed activated. The protein composition of the activated spliceosome was determined by mass spectrometry 
(in collaboration with H. Urlaub). In good agreement with the absence of U1 and U4 snRNAs, proteins associated with U1 
and the U4/U6 snRNPs were lost from the Bact complexes. In contrast, stoichiometric amounts of 17S U2 proteins, the 
majority of U5 proteins, Prp19-complex proteins and related factors, and a number of Bact specific proteins were found. 
Overall, the protein composition of the human Bact complex is very similar to its yeast counterpart, suggesting a high 
evolutionary conservation of the activation step of the splicing machinery between yeast and human. 
 
309 Characterisation of protein-RNA contact, obtained by UV-irradiation or formaldehyde crosslinking within purified 
human and/or yeast spliceosomal complexes. As described in deliverable 308 and in Fabrizio et al. (2009), dramatic 
compositional changes convert yeast spliceosomal complexes B to Bact whereby 12 splicing factors are recruited at the time 
of activation (i.e. present in yeast Bact while absent from B). Most of these factors are essential and evolutionarily conserved 
in humans. Little is known about the role of these proteins in establishing and/or stabilizing the U2/U6 base-pairing 
interaction in Bact. We have focused our studies on Cwc2 since it contains an RNA recognition motif (RRM). To learn more 
about its function we have set out to establish an in vitro depletion/reconstitution system. We show that depletion of Cwc2 
from extracts prepared from a strain carrying TAP-tagged Cwc2 blocks splicing prior to step 1. The block can be reversed by 
the addition of recombinant Cwc2. To study Cwc2-RNA interactions in purified Bact and C complexes, we used UV 
cross-linking experiments. After UV irradiation, spliceosomal RNA-protein interactions were disrupted and cross-linked 
RNA-protein species were immunoprecipitated with antibodies against the TAP-tag. Northern blot analysis showed that U6 
snRNA and pre-mRNA were contacted by Cwc2 in Bact. Primer extension analysis revealed that Cwc2 interacts with 
nucleotides in close proximity to highly conserved sequences of U6 snRNA in Bact and that this interaction is stabilized after 
step 1 of splicing in the C complex. 
Using similar experimental strategies as described above for yeast spliceosomes, we further showed that the human 
homologue of the yeast Cwc2 protein, RBM22, also interacts in a dynamic manner with U6 snRNA and the pre-mRNA 
during catalytic activation of the human spliceosome. Moreover, Cwc2 and RBM22 can be crosslinked to similar sites in U6 
snRNA in yeast and human spliceosomes, respectively, indicating an evolutionarily conserved role for both proteins in pre-
mRNA splicing. 
 
Publications: 
Dhir, A., Buratti, E., van Santen, M. A., Lührmann, R., and Baralle, F. E. (2010) The intronic splicing code: multiple factors 
involved in ATM pseudoexon definition. EMBO J., accepted for publication. 
 
Verbeeren, J., Niemelä, E. H., Turunen, J. J., Will, C. L., Ravantti, J. J., Lührmann, R., and Frilander, M. J. (2010) 
An ancient mechanism for splicing control: U11 snRNP as an activator of alternative splicing Mol. Cell, in press. 
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Grote, M., Wolf, E., Will, C. L., Lemm, I., Agafonov, D., Schomburg, A., Fischle, W., Urlaub, H., and Lührmann, R. (2010) 
The molecular architecture of the human Prp19/CDC5L complex. Mol. Cell Biol., accepted for publication. 
 
Warkocki, Z., Odenwälder, P., Schmitzova, J., Platzmann, F., Stark, H., Urlaub, H., Ficner, R., Fabrizio, P., and Lührmann, 
R. (2009) Reconstitution of both steps of S. cerevisiae splicing with purified spliceosomal components. Nature Struct. Mol. 
Biol. 16, 1237-1243. 
 
Fabrizio, P., Dannenberg, J., Dube, P., Kastner, B., Stark, H., Urlaub, H., and Lührmann, R. (2009) The evolutionarily 
conserved core design of the catalytic activation step of the yeast spliceosome. Mol. Cell 36, 593-608. 
 
Manuscripts: 
Schneider, M., Will, C. L., Anokhina, A., Tazi, J., Urlaub, H., and Lührmann, R. (2010) 
Cross-exon splicing complexes contain the U4/U6.U5 tri-snRNP and can be directly converted into a B-like complex. 
Manuscript under revision. 
 
Akusjärvi 
191 Establishing of stable cell line L4-33K and studying cellular and viral protein–protein complexes containing L4-33K 
including subcellular localization. (month 42) The stable cell line after considerable technical problems was finally 
established. 
310 Characterization of protein complexes associated with various regulated adenovirus 3' splice sites. Our efforts in mass 
spectrometry analyses of spliceosomal complexes from adenovirus infected cells were discontinued because we did not 
succeed in purifying sufficiently pure spliceosomes using the IIIa 3' splice site and L4-33K. A direct comparison of this 
transcript and the MINX transcript obtained from the Lührmann lab showed that the efficiency of spliceosome formation on 
our transcript was less that 5% compared to MINX. The vast majority of the transcript is still in the H-complex.  
 
 
Beggs 
190 MS based proteomics of Brr2 contain complexes (month 42). We have not been able to obtain useful mass spectrometric 
data to date. The amounts of the potentially interesting Brr2 complex(es) are very small and gave poor results, so it may be 
an unstable complex. We will attempt this once more but it may not be worth further effort beyond that. Instead, we doing 
protein-RNA crosslinking analyses of Brr2 in growing yeast cells, analysing the crosslinks by a recently developed cross-
linking and cloning (CRAC) method. We found extensive crosslinking of Brr2p to U4 and U6 snRNAs, supporting a role for 
Brr2p in unwinding the U4:U6 hetero-duplex. In addition, crosslinks were found between Brr2p and complementary regions 
of U2 snRNA that suggest the existence of previously undetected secondary structure in yeast U2 snRNA. We are 
performing genetic studies to test the existence of the proposed new structure for U2 snRNA. 
 
 
311 Mutagenesis of candidate phosphorylation sites in yeast Cwc21p and search for a potential role in splicing under stress 
conditions. We recently published a paper in the RNA journal (Grainger et al., 2009), describing a role for Cwc21p in the 
catalytic centre of spliceosomes, interacting with two key proteins, Prp8p and Snu114p. Cwc21p is an ortholog of human 
SRm300, a member of the SR family of splicing factors, and we have identified putative kinase target sequences that are 
conserved near the N-termini of these proteins. Deletion of a candidate kinase in yeast affected the interaction of Cwc21p 
with both Prp8p and Snu114p, suggesting a possible mechanism for regulating Cwc21p function. We have mutated several 
conserved serines and again found effects on these protein interactions. However, the results are complex, with 
phosphomimic mutations at some sites increasing the interactions, but at another site decreasing them, suggesting the 
possible involvement of more than one kinase, having opposite effects. Deletion of CWC21 and ISY1 causes a synthetic 
genetic interaction, and microarray analyses of the cwc21Δ/isy1Δ double mutant showed a widespread splicing defect, 
although not all transcripts are affected equally (Grainger et al., 2009). More recently, we have found that cwc21Δ, alone, 
causes certain transcripts to be spliced using novel 3’ splice sites. This is an important result, suggesting that Cwc21p is 
either a splicing fidelity factor or may regulate alternative splicing events. As no regulated alternative splicing events are 
known in budding yeast the latter would be very novel. Conceivably, the regulation of fidelity and alternative splicing could 
be closely related events, and Cwc21p orthologs in higher eukaryotes may have more complex functions that the yeast 
protein. 
 
Branlant 
312 Wider utilization of the methods developed this year for analysis of the stable core, protein-protein interactions, protein 
stoichiometry within splicing regulatory RNP complexes. The Branlant lab tried to improve the utilization of non-denaturing 
mass-spectrometry for investigating the binding stoichiometries of  hnRNPs and splicing activators. They also extensively 
used more conventional approaches in order to complete the analysis of HIV-1, SC35, lamin A and hcTNT alternative 
splicing regulations.     Considerable efforts were made to understand the RNP assembly mechanisms of both C/D box 
snoRNPs and the U4 snRNP. After having identify numerous factors involved, they are trying to decipher their mode of 
action.     
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Problems and explanations for delays, postponements etc. 
190 Delayed due to scarcity and instabilities of BRR2 complexes. 
310 Discontinued due to low assembly efficiencies. 
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Work Package 10 Post-translational Modification and 
DynamicRegulation 
 
Lead Participant: Javier Cáceres 

 

   month 
   planned achieved 
deliverables: 90 Use the tap-tagged SRp30 protein to select and MS-analyze 

ribonucleoprotein complexes in nSBs (month 42) 
42 Delayed 

 194 Bertrand will analyze in detail the binding of U1-specific 
proteins to the transcription site of the HIV-1 reporter RNA 
by FRAP, including (i) interpretation of the FRAP curves 
with a diffusion-reaction model, (ii) analysis of the binding 
of U1 proteins on reporter RNA containing mutation in 
their splice donor sequence (either stabilizing or 
destabilizing U1 binding), (iii) analysing the binding of 
mutant proteins, unable to bind U1 snRNP or other 
partners. He will determine the recruitment of splicing 
factors characteristic of a given spliceosomal complex (e.g. 
A, B, or C) on the transcription site of wild-type and 
mutant MINX reporter RNAs, and initiating the analysis of 
their binding dynamic by FRAP. (month 42) 

42 40 

 198 Carmo-Fonseca will perform FRET analysis of splicing 
factor interactions in the spliceosome. She will use stable 
cell lines expressing a tandem array of transgenes tagged 
with the MS2-binding sequence. In these cells, co-
transcriptional spliceosome assembly is visualized as a 
single fluorescent focus.  (month 42) 

42 40 

 199 Lührmann will develop a more detailed picture of the 
mode of action of hPrp4 in the splicing machinery with 
particular respect to possible interaction partners. 
Lührmann and Urlaub will establish the phosphoproteom 
of human and yeast splicesomes. Lührmann will use 
phosphor-peptide specific antibodies for in situ localization 
of active spliceosomes (month 42) 

42 48 

 200 Stamm will determine how PP1 regulates the interaction of 
RNA with the splicing factos SF2/ASF, tra2-beta1 and 
SRp30c.  (month 42) 

42 38 

 202 Srebrow will investigate the role of Akt as a novel SR 
protein kinase. The subcellular localization of SR proteins 
will be evaluated by observation of SR-GFP fusions in the 
presence of siRNA against AKT, and other established SR 
protein kinases, such as SRPK or CLK. (month 42) 

42 Delayed 

 313 Bertrand will study the functional relevance of the 
dynamic behavior of U1C and U1-70K in alternative 
splicing. For this, he will stabilize the binding of U1C to 
U1 by genetically fusing it to U1-70K. Upon stable 
expression in cells, the splicing pattern of a small set of 
gene will be analyzed by RT-PCR. Second, they will 
explore the dynamic of spliceosomal complexes by 
measuring the dynamic of Prp16 and Prp19 by FRAP, at 
the transcription sites of MINX reporters, in both wild-type 
and variants containing mutation at the splice donor or 
splice acceptor sites. 

54 On target 

 314 Akusjarvi will perform a structure - function analysis of 
PKA phosphorylation of L4-33K. The post-translational 
modification and functional significance of the amino-
terminus of L4-33K will be investigated. This part of the 
protein is shared between the L4-22K and L4-33K proteins. 

54 On target 

 315 Lamond will use a FLIM-FRET based assay to identify the 
regions of highly condensed and decondensed chromatin 
within interphase nuclei of live mammalian cells and use 
this approach to compare chromatin organization in vivo 

54 48 
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with the concentrations of spliceosomal proteins. This will 
provide novel information on the topological relation 
between higher order chromatin organization and gene 
expression. 

 316 Caceres will identify the translational targets of the SR 
protein SF2/ASF. A combination of sucrose gradients and 
deep-sequencing will be used to follow polysomal shifts of 
RNA that are bound and activated at the translational level 
by SF2/ASF. 

54 On target 

 317 Carmo-Fonseca will perform kinetic measurements of 
molecular interactions in the spliceosome using live-cell 
imaging techniques. 

54 On target 

 318 Luhrmann will focus on the characterization of the role of 
reversible phosphorylation in selected spliceosomal 
proteins during pre-mRNA splicing. Together with Urlaub 
they will also perform a comparative characterization of the 
phosphoproteome of yeast spliceosomes 

54 48 

 319 Stamm will identify the mechanism by which PP1 causes 
the release of RNA from the tra2-beta1 RRM. 

54 On target 

 320 Tazi has identified the Drosophila brain tumor (brat) gene 
among the proteins that suppress the deleterious 
developmental effect of B52 overexpression. This gene 
encodes a member of the conserved NHL family of 
proteins, which appears to regulate differentiation and 
growth in a variety of organisms. Current studies about the 
mechanism by which Brat interfere with the function of 
B52, revealed that Brat is required for translational 
repression of the proto-oncogene dmyc, whose expression 
is under the control of B52. Ongoing experiments are 
aimed at deciphering the mechanism by which B52 
modulate the expression of dmyc. 
 

54 On target 

 321 Srebrow will continue her reseach on the role of Akt as a 
novel SR protein kinase. They will also pursue the study of 
the connection between SUMOylation and splicing factors, 
focusing on how SR protein activity regulates global 
protein SUMOylation. 

54 On target 

 
Objectives of the work package 
• The aim of this work package is to characterize molecular interactions that play a function role in linking signal 
transduction pathways and the regulation of alternative splicing.  

• Study how post-translational modifications of protein splicing factors affect their activity and/or subcellular localization. 

• Assess using mutational studies the functional role of specific modifications in regulating alternative splicing pathways. 
The ultimate goal is to understand how extracellular signals modulate gene expression through mechanisms involving 
changes in alternative pre-mRNA splicing. 
 
 
 
Short description of activities 
90 Biamonti has pursued the characterization of RNAs and proteins associated with the nuclear stress bodies (nSBs). They 
have focused on the analysis of SatIII sequences present in nSBs.  
 
194 Bertrand has observed that U1-70K has a faster dynamics on the HIV-1 reporter, which splices post-transcriptionally, 
than on the MINX reporter, which splices co-transcriptionally. This suggests that U1-70K dissociates quickly from the pre-
mRNA in absence of spliceosome assembly, possibly reflecting the behavior of U1 RNA itself. In contrast, the binding of 
U1-A and U1-C is similar in both cases, and both protein exchange faster than U1-70K. This indicates that U1C and U1A 
constantly come on and off U1 RNA. 
 
198 Carmo-Fonseca has performed FRET analysis of splicing factor interactions in the spliceosome and found that tbe 
splicing factors SF1 and U2AF associate in extraspliceosomal complexes, before and after taking part in the assembly of 
catalytic spliceosomes. 
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199 Reversible protein phosphorylation has an essential role during pre-mRNA splicing. Lührmann in cooperation with 
Urlaub identified two novel phosphoproteins in the human spliceosomal B complex, namely the pre-mRNA processing 
factors PRP6 and PRP31, both components of the U4/U6 U5 tri- snRNP. They provide evidence that PRP6 and PRP31 are 
directly phosphorylated by human PRP4 kinase (PRP4K) concomitant with their incorporation into B complexes. 
Immunodepletion and complementation studies with HeLa splicing extracts revealed that active human PRP4K is required 
for the phosphorylation of PRP6 and PRP31 and for the assembly of stable, functional B complexes. Thus, the 
phosphorylation of PRP6 and PRP31 is likely to have a key role during spliceosome assembly. Our data provide new 
insights into the molecular mechanism by which PRP4K contributes to splicing. They further indicate that numerous 
phosphorylation events contribute to spliceosome assembly and, thus, that splicing can potentially be modulated at multiple 
regulatory checkpoints (Schneider, M., Hsiao, H. H., Will, C. L., Giet, R., Urlaub, H., and Lührmann, R. (2010) Human 
PRP4 kinase is required for stable tri-snRNP association during spliceosomal B complex formation. Nature Struct. Mol. 
Biol., in press.) 
 
 
200 Stamm has shown that Protein phosphatase 1 binds to the RNA recognition motif of several splicing factors and 
regulates alternative pre-mRNA processing (Novoyatleva et al. (2008))  
 
202 Srebrow has previously shown that while Akt overexpression stimulates fibronectin EDA exon inclusion, Clk 
overexpression exerts the opposite effect. Current preliminary results show that inhibiting endogenous Clk activity with the 
pharmacological inhibitor TG003 does not alter basal EDI exon inclusion levels.  Furthermore, neither the effect of 
overexpressing an active Akt on EDI alternative splicing nor the phosphorylation levels of Akt seemed to be affected by 
inhibiting endogenous Clk activity with the mentioned inhibitor. 
 
313 Bertrand is studying the functional relevance of the dynamic behavior of U1C and U1-70K in pre-mRNA splicing. For 
this, he has constructed a fusion of U1C to U170K to stabilize its binding to U1 snRNA. He is analyzing the consequences of 
this more stable U1C binding in pre-mRNA splicing. 
 
314 Akusjarvi has continued his studies of the adenoviral protein L4-33K, which is translated from an mRNA containing an 
intron that interrupts the protein reading frame, and functions a splicing factor stimulating Major Late alternative splicing. 
The unspliced L4 mRNA is translated into a protein called L4-22K and functions as a transcription factor stimulating the 
adenovirus Major Late Promoter. The two proteins share the 105 amino-terminal amino acids. They have characterized the 
L4-22K responsive DNA element and searched for additional promoters activated by the viral protein. They have also 
identified the domains in the two proteins required for transcription activation and RNA splicing respectively (month 41).  
 
315 Lamond has performed FRET analysis of cell lines expressing fluorescently tagged histones on separate nucleosomes. 
This study has led to the conclusion that variations in chromosome compaction occur during mitosis. These data are also 
consistent with extensive higher order folding of chromatin fibers taking place during anaphase (Lleres et al. (2009)). They 
have started to characterize the function of hnRNP M in alternative splicing (Denegri et al., submitted) 
 
316 Caceres has used a combination of sucrose gradients and deep-sequencing technology to monitor polysomal shifts of 
RNAs that are bound and activated at the translational level by SF2/ASF. Once completed this analysis will identify 
translational targets of SF2/ASF. Furthermore, the identification of RNA targets that are regulated by SF2/ASF both at the 
alternative splicing and translation levels will be an indication of the coupling between those two cellular processes. 
 
317 Carmo-Fonseca has been developing tools to visualize in real-time the dynamics of co-transcriptional splicing and 
spliceosome assembly. Her group has engineered human osteosarcoma-derived cell lines (U2-OS) that stably express a 
series of tetracycline-inducible β-globin transgenes integrated in tandem in the genome. Multiple copies of the MS2 coat 
protein binding site were inserted in exon 3 and intron 2 of the human transgene. Expression of the MS2 coat protein fused 
to the red fluorescent protein Cherry (MS2-Cherry) allows the transcribed β-globin RNA to be visualized. Real-time 
transcription is monitored in the same cell lines by transient expression of green fluorescent protein (GFP) fused to an �-
amanitin – resistant mutant of Pol II large subunit. Kinetic analysis is performed using photobleaching and photoactivation 
microscopy techniques.  
 
318 Lührmann’s group has analysed the sub-nuclear location of splicing relative to the sites of pre-mRNA transcription and 
chromatin by immunofluorescence employing a phosphor-specific antibody directed against phosphoepitopes that are 
present in the U2 snRNP associated SF3b155 splicing factor only during splicing catalysis. In the cell nucleus, active 
spliceosomes localized to a region between dense chromatin and speckles, where they formed web-like structures around the 
speckles. These structures completely disappeared upon blocking transcription or splicing. Immunofluorescence studies 
revealed that active spliceosomes colocalize with elongating RNA polymerase II, but also with poly(A)+ RNA. 
Independently, we detected poly(A)+ RNA associated with active spliceosomes in immunoprecipitates from cell extracts 
using our antibodies, demonstrating that splicing can also occur decoupled from transcription. Surprisingly, all active 
spliceosomes were associated with the chromatin fraction in fractionated cell extracts. Thus, independent of co- or post-
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transcriptional splicing, the pre-mRNA remains chromatin associated while splicing is in progress (Girard, C., Lemm, I., 
Peng, J., Makarov, E. M., Kastner, B., Urlaub, H., Hartmuth, K., and Lührmann, R. (2010) Splicing of pre-mRNA occurs 
both co-and post-transcriptionally in subnuclear domains surrounding speckles. Manuscript in preparation). 
 
The groups of H. Urlaub and R. Lührmann previously analyzed the phosphoproteome of purified human spliceosomes and 
characterized ~700 phosphorylation sites within ~100 distinct spliceosomal proteins. The same groups have now started to 
investigate the phosphoproteome of purified yeast spliceosomes, initially focussing on the activated Bact complex. 
Phosphorylation sites were primarily found in U2 SF3a and SF3b proteins, the U5 proteins Brr2 and Snu114, most of the 
NTC complex proteins and several of the proteins which are recruited to the spliceosome during the B to Bact complex 
transition. A comparison with the human Bact complex revealed that most of the human homologues of the yeast 
phosphoproteins were also phosphorylated in the human Bact spliceosome, however, the phosphorylation sites were not 
generally conserved. Currently, these studies are expanded to the analyses of phosphoproteins comprised in purified yeast B 
and C complexes. 
 
319 The Stamm group found that C6 ceramide changes alternative splicing of exons that share  characteristic sequence 
motifs. In collaboration with the Luhrmann group they showed that C6 ceramide blocks spliceosomal C complex 
formation. These groups are investigating what proteins  
are involved in this regulation and what are the common features of C6 ceramide-dependent exons. 
 
320 Tazi has uncovered a novel mechanism by which the SR protein B52 influences gene expression and genomic stability 
through the recruitment of Topo I (Tuduri et al. (2009). He has also found that B52 is involved in the transcriptional 
regulation of the dmyc proto-oncogene. 
 
321 Srebrow has continued her study on the connection between SR proteins and the SUMO pathway. They found that the 
SR protein SF2/ASF is a novel SUMO E3 ligase and additionally, unlike the previously characterized E3 enzymes of the 
SUMO pathway, SF2/ASF interacts with the SUMO E3 ligase PIAS1 regulating its function. This activity is independent of 
SF2/ASF role in splicing. They have also shown that depletion of SF2/ASF alters the sumoylation status of specific 
substrates, altogether pointing to the biological relevance of this novel SF2/ASF activity. 
 
 
 
 
Problems and explanations for delays, postponements etc. 
Deliverable 90 (Biamonti) using a tap-tagged SRp30c protein to select and MS-analyze ribonucleoprotein complexes in 
nSBs has not been achieved due to technical problems, nostly with solubility of the SRp30c protein. New experimental 
strategies will be used. 
 
Deliverable 202 (Srebrow) is delayed. This group came across the extremely interesting observation that the splicing factor 
SF2/ASF is a novel SUMO E3 ligase and affects global protein sumoylation. They have focused almost entirely on this very 
exciting avenue and as a consequence this deliverable was not fully achieved. Nonetheless, some progress has been made 
(see short description of activities) 
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Work Package 11 Function of Splicing Factor Isoforms 
 
Lead Participant: Juan Valcárcel 

 

   month 
   planned achieved 
deliverables: 204 Description of isoform diversity and changes in core 

spliceosomal components in different tissues (month 42) 
42 42 

 205 Analysis of effects of SF1 isoform overexpression on 
alternative splicing events identified by CLIP (month 42) 

42 42 

 206 Investigate the role of U2AF35 isoforms and U2AF35-
related proteins on splicing regulation / cell cycle 
progression (month 42) 

42 42 

 208 Analyze SR protein and PTBL over-expression and mutant 
lines using the 384 AS RT-PCR panel (month 42) 

42 42 

 322 Functional analysis of brain-amd muscle-specific isoforms 
of the splicing regulator Fox-1(month 54) 

54 48 

 323 Selective targeting of CBP20 isoforms to verify if they 
provide an essential function (month 54) 

54 48 

 324 Targeting of SR proteins to their own genes (month 54) 54 48 
 325 Determine the RNA isoforms generated from the snoRNA 

HBII-52 and determine their influence on six target genes 
(month 54) 

54 48 

 326 Functions of adenovirus L4 protein isoforms (month 54) 54 48 
 327 HITS-CLIP of SF1 isoforms (month 54) 54 On target 
 328 Analysis of  consequences of alternative splicing upon the 

activity of isoforms of ROD1 and QKI (month 54) 
54 48 

 
Objectives of the work package 
• To analyse functional differences between alternatively spliced isoforms of splicing factors and regulators. 
 
Short description of activities 
204 Isoform diversity and changes in core spliceosomal components in different tissues. 
 
By mass spectrometry of SF1 immunoprecipitated from HeLa cell lysates  (in collaboration with Henning Urlaub) the 
Krämer group has identified novel SF1 isoforms containing sequences encoded by intron 1, due to an alternative 5’ splice 
site in the intron. This results in the insertion of a 125-amino acid Gly/Pro-rich region immediately N-terminal of the nuclear 
localization signal and the U2AF65 interaction domain of SF1. Using a commercially available plasmid encoding a GFP-
tagged Pro-rich SF1 isoform containing the insertion, it was found that these sequences did not affect the sub-nuclear 
localization of SF1 nor the SF1-U2AF65 interaction. Detection of SF1 mRNAs containing intron 1 sequences by RT-PCR 
has been diffcult, most likely due to the high GC content of the intron sequences. 
To continue cataloguing SF1 isoforms at the protein level, antibodies have been generated against Ala-rich isoforms of SF1 
and the intron 1-encoded sequences (in collaboration with Dundee Cell Products). The specificity of the antibodies is 
currently being tested with transiently transfected SF1 proteins and affinity-purified antibodies will be used to continue 
cataloguing SF1 isoforms in different cell lines and tissues. 
 
205  SF1 isoform overexpression 
 
The Krämer group has carried out experiments to detect differential effects of overexpression of distinct SF1 isoforms by 
CLIP. So far no effects have been detected. The com plication is that SF1 is expressed in many isoforms and, at the present 
time, there is not sufficient information on specific functions of SF1 isoforms. Another problem is that over-expression of a 
single isoforms ,superimposed on a background of many endogenous isoforms, may not change the splicing repertoire in a 
detectable fashion. 
 
206 Role of U2AF35 isoforms and U2AF35-related proteins. 
 
With the goal of identifying genes that are regulated by the major isoform of splicing factor U2AF35, the expression profile 
of primary human fibroblasts treated with either control shRNA or shRNAs targeting U2AF35 was analyzed. As previously 
seen with HeLa cells, knockdown of U2AF35 in fibroblasts blocks cell cycle progression during mitosis. We used 
Affymetrix Human Exon 1.0 ST arrays. We identified 377 differentially expressed genes. Most mRNAs (n=263; 70%) were 
overrepresented, whereas 30% (n=114) are underrepresented. Concerning the splicing pattern, we identified 339 alternative 
splicing events (ASE) (44% exon inclusion and 56% exon exclusion). The pathways that are most significantly affected by 
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differently expressed genes include Cell cycle, Cell Death, Small Molecule Biochemistry and also Gene Expression, DNA 
replication and repair. In contrast, genes that show alternative splicing cluster into distinct pathways: Cellular Assembly and 
Organization, Cell Morphology, Molecular transport and RNA trafficking. In parallel, we compared expression profiles in 
fibroblasts taken from young and old individuals, based on our previous observation that the levels of U2AF35 protein 
decreases with aging. We identified 396 differentially expressed genes (upregulated n=203; 51%; downregulated n=196; 
49%) and 561 alternative splicing events (60% exon inclusion and 40% exon exclusion). The most affected pathways in both 
cases are Cell cycle, Cell Growth and Proliferation, Cellular Movement and Cell-to-Cell signaling. Although very few genes 
(<10) were commonly affected by U2AF35 depletion and aging, there is a striking convergence of cellular pathways altered, 
particularly Cell Cycle, and Cell Growth and proliferation. We are currently validating the array results by RT-PCR. We 
have in parallel used Splicing junction arrays to compare alternative splicing events. 
 
208 SR protein and PTBL over-expression and mutant lines. 
 
The three EURASNET plant labs (Barta, Brown, Jarmolowski) have carried out experimental analysis of a series of over-
expression and mutant SR protein lines. These analyses have been completed. The analysis compares the effects of over-
expression of three SR proteins representing different plant SR protein families. In addition, knockout mutants of these 
genes have been analysed including one double mutant (created by crossing individual mutants) to remove two related 
genes. An effect of changing SR protein levels on alternative splicing of DNA repair genes has been confirmed by 
phenotypic analysis of the mutant lines indicating a link to the stress responsive alterations of the over-expressing lines. 
Over-expression of two PTB proteins have been characterized using transient systems and the AS RT-PCR panel. 
 
322 Functional analysis of brain-amd muscle-specific isoforms of the splicing regulator Fox-1 (month 54) 
 
The Gabellini group has investigated the expression and alternative splicing of Fox family proteins in WT mice, 
FRG1 mice (candidate for facioscapulohumeral muscular dystrophy) and mdx mice (mouse model of Duchenne 
muscular dystrophy). Expression of Fox-1 was found reduced while expression of Fox-2 was found slightly 
increased selectively in FRG1 mice. The same was confirmed in muscle cells over-expressing FRG1. No 
alteration of Fox family splicing pattern was found.. Because several genes mis-spliced in FRG1 mice and cells 
display putative Fox family binding sites near the splicing event considered, a possible role for Fox-1 or Fox-2 
was hypothesized.  
To test this, stable cells with Fox-1 knockdown or with Fox-1 over-expression or with Fox-2 over-expression were 
generated. Interestingly, 100% of the genes displaying putative Fox family binding sites tested displayed similar splicing 
alterations in cells over-expressing FRG1 or in cells with altered Fox family members. Collectively, the results suggest that 
altered Fox family expression could be responsible for some of the splicing changes caused by FRG1 over-expression. 
 
323 Selective targeting of CBP20 isoforms to verify if they provide an essential function (month 54) 
 
In order to pursue the potential function of a short form of CBp20 lacking the RNA binding domain, the Neugebauer group 
has knocked down both CBP20 isoforms. CBP20 knockdown leads to a cell proliferation defect, which could not be rescued 
by the short form CBP20S. Moreover, specific targeting of CBP20S (not CBP20L) did not lead to the cell proliferation 
defect. We conclude that the CBP20S isoform is not essential. These data are included in a manuscript currently in 
preparation (Pabis and Neugebauer). 
 
324 Targeting of SR proteins to their own genes (month 54) 
 
It has been computationally observed that ultraconserved regions within SR protein genes representing  "poison cassette" 
exons, which -- if included in mRNA -- would lead to nonsense mediated decay due to the presence of premature stop 
codons.The Neugebauer group has found that expression of two SR proteins from bacterial artificial chromosomes (BACs) 
in stable cell lines results in constant expression of each mRNA and protein, suggesting an autoregulatory feedback loop 
involving alternative splicing of the poison cassette exon. We have used chromatin immunoprecipitation to show that each 
SR protein associates with each of these alternative exons in the resective gene, supporting the feedback loop model. These 
data are included in a submitted manuscript (Änkö, Morales, Beyer, and Neugebauer).   
 
325 Determine the RNA isoforms generated from the snoRNA HBII-52 and determine their influence on six target genes 
(month 54) 
 
The Stamm group has identified MBII-52-derived RNAs of shorter length and identified their boundaries in connection with 
the functional domains of the snoRNA by 454 sequencing and colony hybridization. They also characterized their abundance 
by Northern blot and Rnase protection experiments. Their potential secondary structures have been studied. The most 
abundant RNA appears to be the likely active form that regulates serotonin receptor splicing. A manuscript reporting these 
findings has been submitted for publication to tne journal Human Molecular Genetics. 
 
326 Functions of adenovirus L4 protein isoforms (month 54) 
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The Akusjarvi group has carried out a detailed analysis of the function of the L4-22K isoform. L4-22K encodes a viral 
transcription factor. The cis-acting element required for major late promoter activation has been characterized and shown 
directly to bind the L4-22K protein. Interestingly, our data also show that the L4-22K functions as a transcriptional repressor 
protein of adenovirus E1A transcription. Thus, this protein functions as both an transcriptional enhancer protein (major late 
promoter) and repressor protein (E1A). Both promoters contain binding sites for the L4-22K protein. The cis-acting 
regulatory elements required for this shift in L4-22K activity are being actively studied. 
 
327 HITS-CLIP of SF1 isoforms (month 54) 
 
The Krämer group has cloned three SF1 isoforms into vectors to transiently express SF1 containing an N-terminal Strep-His 
tag in 293T cells. After cross-linking of  transfected cells, RNP complexes were purified by successive affinity 
chromatography on StrepTactin and Ni-coated beads. Although in principle this procedure works, the efficiency of binding 
of SF1-RNA complexes to StrepTactin beads is inefficient and we are trying to improve the protocol. In parallel we will use 
anti-GFP antibodies (provided by Karla Neugebauer) to purify RNP complexes containing GFP-tagged SF1 isoforms. 
 
328 Analysis of  consequences of alternative splicing upon the activity of isoforms of ROD1 and QKI (month 54) 
 
Group 23 (Smith) analyzed the potential consequences of alternative splicing of ROD1 and QKI.  In the case of QKI, 
different isoforms were overexpressed as GFP fusion proteins and the effects upon alternative splicing events within 
endogenous QKI pre-mRNA were analyzed.  No significant effects were observed, even though one of the alternative 
splicing events was a potential QKI target.  In the case of the PTB paralog ROD1, we have found that PTB and nPTB 
repress the inclusion of ROD1 exon 2.  When exon 2 is included the encoded ROD1 initiates at AUG1 and consists of a 
conventional full length protein similar to PTB and nPTB.  Upon PTB induced exon 2 skipping the ORF starting at AUG1 is 
now only 19 codons in length.  Analysis in reticulocyte extract shows that the resulting mRNA is translated less efficiently 
(due to the uORF) and initiates at AUG4, producing an N-terminally truncated protein lacking part of the nuclear 
localization signal.  However, in transfected cells the major protein isoform arising from this mRNA initiates at AUG7, 
thereby giving rise to an N-terminally truncated protein that initiates half way through the first RRM domain. We anticipate 
that this isoform will have significantly different structural and functional properties due to the lack of the known nuclear 
export sequences and the disruption of RRM1. 
 
Problems and explanations for delays, postponements etc. 
Excellent progress has been made to fulfill the objectives of this Workpackage. Advances have been made in all 
Deliverables, including six Deliverables scheduled for month 54 that have already been achived at month 48. One 
Deliverable remains on target for month 54.  
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Work Package 12 Mis-splicing and Disease 
 
Lead Participant: Francisco Baralle 

 

   month 
   planned achieved 
deliverables: 211 In depth characterization of trans-acting factors of 

particular interest with regards to their functionality, 
biochemical properties, and general importance for the 
cellular metabolism particularly in the development of 
tumors (Biamonti) (month 42) 

42 42 

 267 GROUP 16 (CARMO-FONSECA) is planning to identify 
cancer-specific splicing factor gene expression signatures 
and novel cancer-specific alternative splicing events 
(planned for month 48). 

48 48 

 329 GROUP 7 (F. BARALLE) will continue to focus on the 
relationship between mutations-trans-acting factors and 
disease. In particular, they will continue in the analysis of 
the effect of splicing mutations in a variety of genes (NF-1, 
ATM, Herg, BRCA1, CFTR) and in the collaboration with 
other groups to identify disease-mutations affecting the 
splicing process. Particularly, GROUP 19 (Kjems) and 
GROUP 32 (Baralle D.). Currently, GROUP 19 is focusing 
on elucidating the splicing regulation of HER4 (a human 
EGF receptor), an important gene in cancer development 
and anti-cancer drug resistance. GROUP 32, on the other 
hand, is currently characterizing the splicing mechanisms 
of the NDE1 gene, an important regulator of neuronal 
complexity through its interaction with DISC1, a risk factor 
for schizophrenia and related illnesses. 
 In addition, one line of research that will be substantially 
increased in the near future will regard the investigation of 
nuclear factor TDP-43 and its relationship with 
neurodegenerative diseases. This will be performed using a 
new Drosophila melanogaster transgenic animal model that 
is currently developed at ICGEB obtained by engineering 
the knockout of TBPH (TDP-43 homologue in Drosophila). 
This model will be used to characterize the potential 
defects in genes known to be important for neuronal 
development and their eventual relationship with the 
human situation. In parallel, the group will focus on better 
characterizing the properties of the human TDP-43 protein 
itself by performing, in collaboration with other groups, 
CLIP analysis to identify the in vivo RNA binding targets 
of TDP-43 in neuronal cells. Finally, the group will also 
express several TDP-43 recombinant proteins carrying the 
most representative amino acids substitutions associated 
with disease to better understand how these changes might 
affect the basic molecular properties of the wild-type 
protein.  

54 48 

 330 GROUP 11 (BINDEREIF) will continue our collaboration 
with the Sprecher’s group in Israel, characterizing the role 
of RBM28 in human disease, and exchanging materials 
(patient cell lines, antibodies) as well as special expertise 
(by month 54) 
In addition, a new collaboration developed recently with 
the immunology group of Hans-Martin Jaeck (Division of 
Molecular Immunology, Nikolaus-Fiebiger-Center for 
Molecular Medicine, Klinikum of the University of 
Erlangen), with the aim to characterize the role of hnRNP 
LL in different cell types of the immune system (month 
54).  
 

54 48 
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Objectives of the work package 
* Identifying the connection between derangements in RNA splicing and disease 
* Dissemination of splicing technology and knowledge to patient care through the establishment of a task force to bring to 
the attention of practicing clinicians the role of RNA splicing derangements in disease. The Human Genetic Societies 
meetings and other relevant gatherings will be the target of this activity. WP 16 and 21 can assist with this. 
* Setting up best practice protocol for the interpretation of nucleotide changes seen in diagnostic sequencing 
 
 

 330 GROUP 11 (BINDEREIF) will continue our collaboration 
with the Sprecher’s group in Israel, characterizing the role 
of RBM28 in human disease, and exchanging materials 
(patient cell lines, antibodies) as well as special expertise 
(by month 54) 
In addition, a new collaboration developed recently with 
the immunology group of Hans-Martin Jaeck (Division of 
Molecular Immunology, Nikolaus-Fiebiger-Center for 
Molecular Medicine, Klinikum of the University of 
Erlangen), with the aim to characterize the role of hnRNP 
LL in different cell types of the immune system (month 
54).  
 

54 48 

 331 GROUP 25 (STEVENIN) will continue to characterize 
further the alternate binding of splicing regulators to the 
region of LMNA transcripts, which is mutated in HGP 
Progeria patient, with Partner 12a and 12c. 
They will also analyze, in collaboration with A. Martins et 
M. Tosi (INSERM, Rouen, France), the involvement of 
factors which are implicated in splicing of wild-type MSH2 
exon 5 and MLH1 exon 10 versus mutant exons from 
HNPCC patients (hereditary nonpolyposis colorectal 
cancer). 
 

54 48 

 332 GROUP 26 (AUBOEUF) is currently working towards 
what could be a new deliverable for month 42 on “Genome 
wide analysis of alternative splicing using Affymetrix Exon 
Arrays on microdissected tumor and normal tissue 
specimens”. 

54 48 

 333 GROUP 27 (GABELLINI) will: 
1) focus on validation of splicing-sensitive microarrays 
results by performing RT-PCR using RNA extracted from: 
a) muscle of FRG1 and WT mice different from the one 
used to perform the microarrays; 
b) muscle of mdx mice (mouse model of Duchenne 
muscular dystrophy) to determine which changes are due to 
secondary effects of the dystrophic process; 
c) C2C12 muscle cells over-expressing FRG1 and controls 
to determine which changes are directly due to FRG1 over-
expression; 
d) muscle of healthy subjects, patients affected by FSHD 
and patients affected by other muscular dystrophies to 
determine which changes are specific of FSHD; 
2) search for conserved binding sites around the 
exon/intron regions of pre-mRNA affected by FRG1 over-
expression; 
3) determine which are the GO categories preferentially 
affected by FRG1 over-expression; 
4) perform functional studies on selected FRG1 pre-mRNA 
targets; 
5) evaluate safety and efficacy of shRNAs specific for 
FRG1 systemically delivered by rAAVs as a possible 
therapeutic approach for FSHD. 
 

54 48 
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Short description of activities 
211 Trans-acting factors in the development of tumors. 
 
AS and tumor. The main topic is to understand the regulatory circuit that control Alternative splicing programs in normal 
cells and their alteration during tumor progression. This needs the identification of the relevant signal transduction cascades. 
We have used an in vitro model of EMT based on colon adenocarcinoma SW480 cells. At low density (L) SW480 cells 
show morphological and molecular markers of mesenchymal cells whereas at high density (H) they behave as epithelial 
cells. This behavior is probably related to the fact that SW480 cells express the constitutively active K-Ras V12 mutant and 
TGF-beta, namely two factors that are known to cooperate to induce EMT.  
We found that the expression of SF2/ASF during in vitro EMT is controlled through unproductive splicing in the 3’-UTR 
associated with the NMD-mediated degradation of the RNA. Full-length SF2/ASF transcripts (FL) are the prevailing form in 
L-cells whereas NMD-sensitive SF2/ASF RNAs (NMD+) are generated in H-cells.  
The choice between these two splicing profiles is controlled by the splicing regulator Sam68. Phosphorylation of Sam68 by 
Erk1/2 inhibits splicing of the alternative intron in the 3’-UTR and induces the production of FL RNAs. The same result is 
obtained by over-expressing Sam68. Interestingly, Sam68 over-expression that occurs in several cancers, prevents the 
acquisition of the epithelial phenotype in H-cells. We wondered whether this regulatory circuit could be associated with cell 
density in general, and with cell proliferation that is inhibited by cell density.   
1-    The fraction of replicating SW480 cells progressively decreases with cell density and this is accompanied by a switch in 
the splicing profile of SF2/ASF. 
2-    FL SF2/ASF transcripts are the preferred choice in colon adenocarcinoma HT-29 cells that show an epithelial 
phenotype. Interestingly these cells show constitutive activation of ERK due to the expression of a B-raf mutant which once 
more involves Erk in SF2/ASF splicing. However, in these cells constitutive activation of Erk is unrelated to EMT.    
 
267 GROUP 16 (CARMO-FONSECA) is planning to identify cancer-specific splicing factor gene expression signatures and 
novel cancer-specific alternative splicing events (planned for month 48). 
 
The Carmo-Fonseca group performed a large-scale computational analysis of expression profiles in cancer for 262 genes 
encoding proteins shown to be involved in the splicing process. We analysed 14 microarray expression data sets containing 
cancer samples from bladder, brain, breast, colon, esophagus, head and neck, kidney, lung, neuroblastoma, prostate, thyroid 
and vulva, and corresponding normal tissue. In total, 192 splicing-related genes were found to be misregulated in cancer. 
The genes with expression variations encoded for the major splicing protein families snRNPs, hnRNPs, SRs, SR-kinases, 
RNA-helicases-like and other splicing regulators. Cancers presenting the highest proportion of misregulated splicing-related 
genes included bladder, brain, kidney, lung and vulva. The majority of misregulated splicing factors were up-regulated in 
cancer, and some splicing-related genes (including hnRNPs and SR proteins) were commonly misregulated in several cancer 
types. Next, we searched for misregulated splicing events using splicing-sensitive microarray data. To reduce false positive 
predictions of alternative splicing events, filtering steps were applied to the data prior statistical analysis. To evaluate the 
quality of the alternative splicing events selected we compared our results with previous exon-microarray studies where 
validations were performed by RT-PCR. Although colon and lung cancers presented common misregulated genes at 
transcript and alternative splicing level, colon cancer presented higher number of genes with changes only at alternative 
splicing but no variation at transcript level. The next goal is to further develop computational approaches to mine microarray 
datasets in order to identify additional cancer-specific alternative splicing events and correlate them with mis-regulated 
expression of splicing factors. 
 
329 GROUP 7 (F. BARALLE) will continue to focus on the relationship between mutations-trans-acting factors and disease.  
 
F. Baralle’s group has continued to study several regulatory elements in the genes of interest (CFTR, NF-1, HERG, 
BRCA, and ATM) from the point of view of their RNA-protein and RNA-RNA interactions. In parallel, PID7 is 
investigating the effect of knocking down interesting proteins such as TDP-43 a splicing factor involved in several 
neurodegenerative diseases (recently reviewed by us in Buratti and Baralle, Adv.Gen., 2009, 66:1-34). We have developed 
a Drosophila model of neurodegenerative disease by knocking down TBPH, the homologue of human TDP-43 (Feiguin et 
al., FEBS Letters, 583:1586-92) and are currently better characterizing its disease phenotype (that possesses several 
similarities with the human disease). In parallel, we have started a series of in depth investigations with regards to the 
possible effects of TDP-43 on the splicing processes. In particular, we are planning to investigate in this Drosophila model 
system potentially interesting transcripts that have been identified in the ongoing and soon to be completed CLIP analysis 
performed by Jernej Ule (MRC, Cambridge) to identify in vivo binding targets of TDP-43. With regards to the previously 
described approach of investigating TDP-43 mutants, we are currently making stable cell lines that can conditionally 
express siRNA resistant TDP-43 mutants following knockdown of the endogenous TDP-43 protein. The mutant TDP-43 
proteins have been designed to lose particular functions of the protein (ie. RNA binding ability, known protein-protein 
interactions, etc.). As a result, these cell lines will be very useful in identifying TDP-43 specific targets. Finally, with 
regards to the effect of TDP-43 mutations on disease we are refining our previous analysis of the binding region of hnRNP 
A/B (D'Ambrogio et al., 2009, 37: 4116-4126) to better assess the potential impact of disease-associated mutations 
described to occur in patients affected by sporadic or familial forms of ALS. During this year, this group has also 
collaborated in a number of projects aimed at identifying TDP-43 mutations in Italian patients affected by familial and 
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sporadic ALS and FTD (Hum.Mut. 2009, 30: 688-694 and Hum.Mut. 30: E974-E983), the presence of TDP-43 aggregates 
in skeletal muscle of patients affected by ALS (Am.Lat.Scl., 2009, in press, ePub in process) and its recruitment in stress 
granules (J.Neurochem., 2009, 111:1051-1061). 
As part of this deliverable, it should also be reported that the project of GROUP 19 (Kjems) on the characterization of the 
splicing process of the MCAD gene has to be considered concluded. This group will now focus on studying the splicing 
mechanisms of the HER4 gene, focusing in particular on ways of re-directing it in order to use this knowledge as a 
potentially new therapeutic approach for cancer treatment. 
Finally, also GROUP 32 (Baralle D.) has concluded the analysis of disease-associated, splicing mutations in NF-1 exon 29 
(FEBS Journal, 2009, 276: 2060-2073). The experience accumulated in this study has been used to write a recent Viewpoint 
on EMBO Reports on the subject of identifying disease mutations (EMBO Reports, 2009, 10: 810-816.) and will now focus 
on the splicing mechanisms of the NDE1 gene, a potentially very important factor in neuronal development. 
 
330 GROUP 11 (BINDEREIF) will continue our collaboration with the Sprecher’s group in Israel, characterizing the role of 
RBM28 in human disease, and exchanging materials (patient cell lines, antibodies) as well as special expertise (by month 
54) 
 
This collaboration is still ongoing. After obtaining patient-derived cell lines from the Israeli group, we have analyzed their 
snRNP profiles and detected significant differences in the abundance of the U4/U6 snRNPs. Currently we are pursuing these 
observation further, including other approaches such as immunofluorescence 
 
In addition, a new collaboration developed recently with the immunology group of Hans-Martin Jaeck (Division of 
Molecular Immunology, Nikolaus-Fiebiger-Center for Molecular Medicine, Klinikum of the University of Erlangen), with 
the aim to characterize the role of hnRNP LL in different cell types of the immune system (month 54).  
 
This collaboration is also still ongoing. This year a panel of human B-cell lines has been obtained from the Erlangen group, 
which we have characterized for hnRNP L and L-like levels; in addition, immunopurified mouse B-cell populations in 
different stages have been obtained, also for hnRNP L-like analysis. 
 
 
331 GROUP 25 (STEVENIN) will continue to characterize further the alternate binding of splicing regulators to the region 
of LMNA transcripts, which is mutated in HGP Progeria patient, with Partner 12a and 12c. 
 
The contribution of Partner 25 to the two collaborative projects regarding LMNA transcripts (with Partners 12a and 12c) and 
MSH2 and MLH1 transcripts (with A. Martins and M. Tosi) is completed. Specific factors exhibiting a differential binding 
profile to wild-type versus mutant transcripts have been identified, and their functional validation is under investigation by 
our collaborators. These projects are being finalized prior to be submitted for publication.  
 
Partner 25 has also continued the study of the RBMY protein, a germline-specific hnRNP protein, the absence of which is 
associated with cases of male infertility and which is involved in the control of spermatogenesis. In collaboration with David 
Elliott (University of Newcastle-upon-Tyne, UK), we demonstrated that RBMY regulates alternative splicing through 
specific interactions with a subset of SR proteins. Although these findings were obtained using a heterologous cellular 
system, the identification of a testis-specific exon (in the transducing-like enhancer of split 4 (TLE4) gene), which is 
specifically activated by RBMY through a similar mechanism suggests that this may indeed reflect the activity of the protein 
in the germline during spermatogenesis. These results have been published in two articles in J. Cell Science and PLoS 
Genetics. 
 
In collaboration with Elisa Caffarelli (IBPM-CNR, Rome, Italy) and Irene Bozzoni (Sapienza University and Pasteur 
Institute, Rome, Italy), Partner 25 is analysing the protein expression pattern of about 15 splicing regulators (various SR and 
hnRNP proteins) during neuronal differentiation of a neuroblastoma-derived cell line. This study aims to understand the 
mechanisms of regulation of alternative processing of TrkC/NTRK3 transcripts, which generates two alternative isoforms of 
a tyrosine-receptor kinase with pivotal functions in the control between proliferation and differentiation of these tumoural 
cells. Preliminary results indicate some variations in the levels of specific factors, and possibly a modulation of the 
phosphorylation level of some SR proteins. 
 
332 GROUP 26 (AUBOEUF) is currently working towards what could be a new deliverable for month 42 on “Genome wide 
analysis of alternative splicing using Affymetrix Exon Arrays on microdissected tumor and normal tissue specimens”.  
 
Group 26 developed tools in analyzing Affymetrix Exon Arrays and previously reported the identification of splicing 
variants associated with metastasis in breast cancer using a mouse model of tumor progression (see WP8 report 2008 and 
manuscript in revision in Cancer Research). As large variations in human tumors can result from individual variations and 
tumor heterogeneity (e.g. stromal cell contamination), RNAs prepared from 12 human microdissected cervix tumors were 
compared to the normal tissue from the same patients (“paired comparisons”). This analysis identified 968 genes with at 
least one exon being differentially expressed between cervix tumors and normal tissues. This is the first analysis of 
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alternative splicing alterations using microdissected tumors and paired comparisons, which strengthen the potential role of 
alternative splicing in cancer. Remarkably, 39 of these genes were also altered in breast tumors. Further analyses are 
required to determine whether alterations of splicing of these genes play a general role in human cancer and whether the 
altered splicing variants can be used as diagnosis or prognosis markers. 
 
333 GROUP 27 (GABELLINI) will: 
1) focus on validation of splicing-sensitive microarrays results by performing RT-PCR using RNA extracted from: 
a) muscle of FRG1 and WT mice different from the one used to perform the microarrays; 
b) muscle of mdx mice (mouse model of Duchenne muscular dystrophy) to determine which changes are due to secondary 
effects of the dystrophic process; 
c) C2C12 muscle cells over-expressing FRG1 and controls to determine which changes are directly due to FRG1 over-
expression; 
d) muscle of healthy subjects, patients affected by FSHD and patients affected by other muscular dystrophies to determine 
which changes are specific of FSHD; 
2) search for conserved binding sites around the exon/intron regions of pre-mRNA affected by FRG1 over-expression; 
3) determine which are the GO categories preferentially affected by FRG1 over-expression; 
4) perform functional studies on selected FRG1 pre-mRNA targets; 
5) evaluate safety and efficacy of shRNAs specific for FRG1 systemically delivered by rAAVs as a possible therapeutic 
approach for FSHD. 
 
A brief summary of the work done for deliverable 333: 
- AS microarrays analysis on vastus lateralis and biceps brachii of 4-week old and 13-week old FRG1 over-expressing mice 
and control littermates has been completed 
- general analysis indicate more AS alterations correlates with the severity of disease in different muscles and at different 
ages 
- analysis of GO categories and splicing factors binding sites is ongoing. 
- validation of selected genes by RT-PCR is ongoing; preliminary results indicate good validation rate 
 
Problems and explanations for delays, postponements etc. 
##   
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Work Package 13 Co-transcriptional Mechanisms of Alternative 
Splicing 
 
Lead Participant: Karla Neugebauer 

 

   month 
   planned achieved 
deliverables: 215 To determine the molecular basis for the effect of Prp45p 

on transcription, Beggs will analyse the effects of prp45 
mutant alleles on the recruitment of CTD kinases and 
chromatin remodeling factors to the ASC1 gene by in vivo 
ChIP assay, and the interaction of these proteins with 
Prp45p will be tested in pull-down assays in vitro. (month 
42) 

42 42 

 216 Aubeouf and Neugebauer will collaborate to establish 
splicing factor ChIP in MCF7 cell lines. These breast 
cancer cells are responsive to estradiol, which stimulates 
transcription of cyclin D1, PS2 and other genes. This 
cellular model will allow us to test the splicing process on 
gene products made in response to hormones. We will 
establish stable cell lines with integrated copies of BACs 
expressing GFP-tagged versions of U1 70K, U2AF65, 
Prp8, CBP80 and members of the SR protein family, in 
order to investigate the interplay between transcription, co-
transcriptional spliceosome assembly and AS outcome. 
(month 42) 

42 42 

 219 Bertrand and Neugebauer will collaborate to determine 
whether splicing of HIV nascent transcripts is co-
transcriptional, using a model gene comprising a split MS2 
reporter. ChIP of the MS2 binding protein will indicate 
when and where along the gene splicing catalysis occurs. 
(month 42) 

42 delayed 

 334 The group of Carmo-Fonseca has previously shown that 
mutant beta-globin pre-mRNAs that are defective in 
splicing and 3’ cleavage fail to be released from the 
transcription site in the nucleus of mammalian cells. We 
now report that transcription of processing-defective 
mutant globin genes is strongly inhibited, suggesting a 
checkpoint mechanism that reduces the wasteful synthesis 
of abnormal mRNAs. Although less transcribed, unspliced 
beta-globin RNA accumulates at transcription foci in the 
nucleus and persists after transcriptional shutoff. Retention 
of unspliced RNA at the transcription site was no longer 
observed following depletion of the human exosome 
component Rrp6 by RNAi. Consistent with previous 
findings in yeast and Drosophila, we detected recruitment 
of human Rrp6 to nascent transcripts from both wild-type 
and mutant globin genes. Our future goal is to characterize 
in more detail the role of mammalian Rrp6 in co-
transcriptional RNA surveillance. 

54 on target 

 335 The Beggs lab will repeat former Prp45 analyses with new 
faster kinetic assays and prepare a publication on this work. 
We will extend our analyses of the prp45 mutants to other 
genes, including intronless genes and, search for evidence 
of a transcriptional pause on intron-containing genes in 
wild-type yeast cells. 

54 on target 

 336 Regulation of NCAM alternative splicing in neuronal cells. 
The Kornblihtt lab will search for physiological pathways 
affecting alternative splicing through its kinetic coupling 
with transcription in neuronal cells. We found that 
membrane depolarization of neuronal cells triggers the 
skipping of exon 18 from the neural cell adhesion molecule 
(NCAM) mRNA. This exon responds to RNA pol II 

54 48 
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elongation, because its inclusion is increased by a slow pol 
II mutant. We will investigate if depolarization affects the 
chromatin template by generating new epigenetic marks in 
a specific way and whether these change affect pol II 
elongation rates and subsequently NCAM alternative 
splicing. 

 337 Role of the RES complex in pre-mRNA splicing 
surveillance steps. 
The RES complex has been shown to affect pre-mRNA 
leakage into the cytoplasm, suggesting a role in a 
surveillance process that potentially involves early steps of 
intron recognition. The Seraphin lab is currently using the 
yeast system to define the molecular function of the RES 
complex and how it affects pre-mRNA leakage. 
 

54 on target 

 338 Role of the U1 snRNP in “reverse coupling” of HIV 
transcription and splicing. 
The Kjems lab has continued their investigation of the 
mechanisms underlying “reverse coupling” in gene 
expression from RNA splicing back on transcription. It has 
been established that the splicing factor SR2 stimulates 
transcription of the HIV-1 genome through a mechanism 
that involves U1 recruitment to the proximal splice site. 
This does in turn lead to a stimulation of the transcription 
initiation process at a step post general promoter 
nucleosome remodelling, and prior to early transcription 
pre-initiation complex (PIC) assembly [Damgaard, C.K., 
Lykke-Andersen, S., Kahns, S., Nielsen, A.L., Jensen, T.H. 
and Kjems, J.: A proximal 5’ splice site stimulates 
transcriptional initiation in vivo. Mol. Cell 29:271-78 
(2008)]. The new deliverable aims to incorporate artificial 
binding sites for U1 snRNP components at mutated 5’ 
splice sites via MS-2 to investigate the role of individual 
U1 snRNP associated components. Using a similar system 
we will analyse the distance effect between the promoter 
and active U1snRNP components upon RNA transcription. 
 

54 on target 

 339 Establishment of “model genes” to monitor co-
transcriptional spliceosome assembly in mammalian cells 
in vivo. 
A series of model genes, based on the mouse c-fos gene 
contained on a BAC are under construction in the 
Neugebauer lab. The model genes have a variable number 
of introns, from zero to three. Single intron model genes 
will be employed to visualize patterns of recruitment of the 
U1, U2 and U4/U6-U5 trisnRNPs co-transcriptionally in 
response to the transcription of splice junction sequences.  
 

54 on target 

 340 Feasibility study, targeting PTB regulation of AS to model 
genes by introduction of MS2 stem loops in intronic 
positions (replaces deliverable 218) 
The Smith and Neugebauer labs have initiated a 
collaboration, in which MS2 stem loops will be introduced 
in introns up- and downstream of an internal alternative 
exon. A protein consisting of the PTB-RRM2 fused with 
the MS2 protein will be expressed in cells harboring the 
model gene and co-transcriptional spliceosome assembly 
will be monitored. The Smith lab has already shown in 
preliminary results that the PTB-RRM2-MS2 protein is 
capable of mediating PTB regulation on a minigene, by 
virtue of the interaction between PTB-RRM2 and Raver1. 
Expectations from current models of PTB function are that 
RRM2 targeting up- and/or downstream of the alternative 

54 on target 
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exon will reduce association of the U1 and U2 snRNPs 
with the splice junctions immediately flanking the 
alternative exon. If feasible, this model will be testable 
directly in vivo. 
 

 341 Measure splicing rates in real-time with the MS2-GFP 
technique. For this, the Bertrand lab will generate a reporter 
RNA containing MS2 sites within the MINX intron, derive 
stable cell lines expressing the resulting RNA, and 
determine the kinetic of splicing by photobleaching MS2-
GFP at their transcription site. 

54 48 

 
Objectives of the work package 
• Analysis of the coupling between transcriptional and splicing regulation in order to ultimately explain how alternative 
mRNAs are expressed in vivo. The overall aim is to optimize and extend key techniques. A particular focus of this period 
will be exchanging expertise and reagents, such as Pol II mutants, antibodies, and newly established cell lines, for 
application among the experimental systems. 
 
Short description of activities 
215 Molecular basis for the effect of Prp45p on transcription. 
Using the fast kinetic ChIP sampling technique with the intron-containing ASC1 and ACT1 genes, we have shown that the 
transcriptional elongation defect associated with the prp45-113 mutant allele is due to a defect in the recruitment of the 
Bur1/Bur2 kinase complex. Furthermore, the in vivo interactions between prp45-113 mutant protein and both Bur1p and 
Bur2p are severely decreased. This suggests that the RNA pol II CTD Ser2 phosphorylation defect seen in the prp45-113 
mutant is due to impaired recruitment of the Bur1/Bur2 kinase complex. Moreover, recent data from our lab has added 
another dimension to this work. Wild-type Prp45p interacts physically both through yeast two-hybrid and co-IP assays with 
the chromodomain containing Eaf3p component of the histone deacetylase Rpd3s complex. Bur1 and Rpd3s have opposing 
functions in elongation, with the Rpd3s complex having a negative effect on elongation. Eaf3p interacts more strongly with 
Prp45p in the prp45-113 mutant strain and is also recruited to ASC1 to much higher levels in the mutant strains compared to 
wild-type. Taken together, these results suggest a highly complex transcriptional pause involving histone 
acetylation/deacetylation, histone methylation and protein phosphorylation. 
 
216 Establish splicing factor ChIP in MCF7 cell lines.  
MCF7 stable cell lines with integrated copies of BACs expressing GFP-tagged versions of U1 70K, U2AF65, Prp8, CBP80 
and SC35 have been established in KN’s lab and splicing factor ChIP in MCF7 cell lines has been set up in DA’s lab. DA’s 
lab previously reported that a subset of (but not all) estradiol-regulated genes were co-transcriptionnally spliced (Bittencourt 
et al, MCB 2008). ChIP of GFP-U2AF65 in MCF7 cells indicates that U2AF65 is recruited on genes that are or not co-
transcriptionnally spliced, indicating that downstream steps of splicing factor recruitment might be necessary for co-
transcriptional splicing. Therefore the established cell lines constitute an important tool to better understand the mechanisms 
involved in co-transcriptional splicing. 
 
219 Co-transcriptional splicing of HIV nascent transcripts. 
This deliverable is delayed. The Bertrand lab has established two cell lines containing HIV model genes: one which the MS2 
stem loop has been inserted into the intron and one in which the MS2 stem loop has been “split” by the same intron. These 
two reporter systems should indicate the presence of the intron (MS2BP-GFP visualization at transcription sites) and intron 
removal (generation of MS2BP-GFP signal at transcription sites). This part of the deliverable is achieved, but due to the time 
required to produce the cell lines and characterize them by fluorescence microscopy, the ChIP assay has not yet been 
performed. Preliminary results from the fluorescence assay indicate that this intron is not well co-transcriptionally spliced, 
but ChIP analysis will provide an alternative means of quantitating co-transcriptional intron removal. Therefore, we include 
a new deliverable 428 to carry out the planned ChIP analysis. 
 
334 Use of FISH microscopy assays and ChIP analysis to determine the molecular basis for the effect of mammalian Rrp6 
on co-transcriptional RNA surveillance (month 54) 
The group of Carmo-Fonseca has previously shown that mutant beta-globin pre-mRNAs that are defective in splicing and 3’ 
cleavage fail to be released from the transcription site in the nucleus of mammalian cells. Since this original observation, it 
has been unclear how are these RNAs tethered into discrete foci or dots within the nucleus. Studies in S. cerevisiae suggest 
that errors in the mRNP biogenesis pathway lead to exosome-dependent post-transcriptional retention of RNAs within dots 
that are adjacent to but distinct from their transcription site. To investigate the molecular mechanisms involved in quality 
control of deficiently processed pre-mRNA in mammalian cells, we reduced the levels of Rrp6 by RNA interference. We 
observe that Rrp6 is required for retention of unprocessed globin RNA at the site of transcription, but loss of Rrp6 is not 
sufficient to trigger export of unspliced RNA to the cytoplasm. ChIP analysis further reveals that unprocessed transcripts are 
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not efficiently terminated and remain stalled in association with Pol II with at the 3’-end of the mutant gene. In contrast, in 
the absence of Rrp6, Pol II and unprocessed transcripts are released from the DNA template. Taken together these results 
suggest a novel link between nuclear RNA surveillance, the exosome and Pol II transcriptional termination. 
 
335 Role of splicing factor Prp45 in transcriptional elongation and pausing (former deliverable 101)  
Using our fast kinetic sampling technique for both RT-qPCR and ChIP assays, we have found evidence of a rapidly induced 
transcriptional pause on all tested intron-containing genes but not with intronless genes. In all intron-containing genes tested 
via ChIP in the prp45-113 mutant strain, transcription pauses at or slightly downstream of the 3’ splice site. This result has 
been confirmed by RT-qPCR, showing a drastic decrease in exon 2 signal downstream of the 3’ splice site. Furthermore, we 
have developed a more sensitive transcription run-on assay using 4-thio-uracil to measure the rate of transcription in 
permeabilised yeast cells. This assay has been used to confirm that the prp45-113 allele indeed causes a transcription 
elongation defect with all intron-containing yeast genes tested but less so with intronless genes. We are currently preparing a 
manuscript on this work 
 
336 Regulation of NCAM alternative splicing in neuronal cells. 
In search for physiological pathways affecting alternative splicing through its kinetic coupling with transcription, we found 
that membrane depolarization of neuronal cells triggers the skipping of exon 18 from the neural cell adhesion molecule 
(NCAM) mRNA. We show that this exon responds to RNA pol II elongation, because its inclusion is increased by a slow 
Pol II mutant. Depolarization affects the chromatin template in a specific way, by causing H3K9 hyperacetylation, restricted 
to an internal region of the NCAM gene surrounding the alternative exon. This intragenic histone hyperacetylation is not 
paralleled by acetylation at the promoter, is associated with chromatin relaxation and is linked to increases in pol II 
processivity and H3K36 tri-methylation. The effects on acetylation, pol II processivity and splicing are fully reverted when 
the depolarizing conditions are withdrawn and can be both duplicated and potentiated by the histone deacetylase inhibitor 
trichostatin A. Our results place the kinetic coupling of pre-mRNA processing and transcription in a physiological context by 
demonstrating how an external signal modulates this coupling through intragenic epigenetic changes on a gene that is 
relevant for the differentiation and function of neuronal cells. 
 
Papers published in 2009 on this deliverable: 
- Schor, I. E., Rascovan, N., Pelisch, F., Alló, M. & Kornblihtt, A. R. Neuronal cell depolarization induces intragenic 
chromatin modifications affecting NCAM alternative splicing. Proc. Natl. Acad. Sci. USA 106, 4325-4330 (2009). 
- Schor, I. E. & Kornblihtt, A. R. Playing inside the genes: Intragenic histone acetylation regulates alternative splicing in 
response to membrane depolarization of neural cells (Addendum article). Commun. Integr. Biol. 2, 341-343 (2009). 
 
337 Role of the RES complex in pre-mRNA splicing surveillance steps. 
Deletion of RES complex subunits has been shown to enhance pre-mRNA leakage suggesting a role of this splicing factor in 
early steps of intron recognition. To understand the role of the RES complex in splicing, we have performed various 
analyses in vivo and in vitro. First, we determined the step at which RES complex join the spliceosome during its assembly 
in vitro. Surprisingly, the RES complex appears to join the spliceosome at a relatively late step. This is not consistent with a 
role in early intron recognition but corroborate the analyses of the composition of the various forms of the human 
spliceosome reported by the Lührmann lab. Further support for this observation was obtained by in vivo analyses using 
mutated splicing reporters and by assaying for genetic interaction between splicing factors. To gain further insights in the 
role of the RES complex, we have also initiated a structure-function analysis of the RES subunits. Our results confirm a late 
joining of the RES complex to the spliceosome and suggest an alternative hypothesis explaining leakage of the pre-mRNA to 
the cytoplasm in RES mutants. 
 
338 Role of the U1 snRNP in “reverse coupling” of HIV transcription and splicing. 
Kjem’s lab has continued their investigation of the mechanisms underlying “reverse coupling” in gene expression from RNA 
splicing back on transcription. It has been established that the U1snRNP association with the proximal 5’ splice site 
stimulates association of transcriptional initiation factors with the promoter. They found a clear reverse correlation between 
the distance between promoter and active U1snRNP components and the level RNA transcription. It suggests a loop 
interaction between the two sites. It was also found that active polyadenylation stimulated transcriptional initiation 
(manuscript submitted). The attempt to clone MS sites into the HIV-1 construct to tether U1snRNP associated protein factors 
has so far failed. It is not trivial to design the construct due to several enhancer sequences near the 5’ splice signal. 
 
339 Establishment of “model genes” to monitor co-transcriptional spliceosome assembly in mammalian cells in vivo 
A series of model genes, based on the mouse c-fos gene (FOS) contained on a BAC have been constructed in the 
Neugebauer lab. The model genes have a variable number of introns, from zero to three. The intronless and single intron 
model genes are being employed to determine patterns of recruitment of the U1, U2 and U4/U6-U5 tri-snRNPs co-
transcriptionally by splicing factor ChIP. Preliminary results confirm recruitment in response to the transcription of splice 
junction sequences; however, addition probably chromatin-related recruitment mechanisms were detected particularly for U2 
and U4/U6-U5 trisnRNPs on the intronless gene, suggesting a bimodal mechanism for recruitment and stabilization. 
 
340 Feasibility study, targeting PTB regulation of AS to model genes by introduction of MS2 stem loops in intronic 
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positions. 
The Neugebauer lab is generating HeLa cell lines with a 2-intron model gene based on mouse c-fos (FOS) harboring MS2 
stem loops in the first intron or second exon. Preliminary evidence suggests that the stem loops at position -60 and -40 to the 
branch point do not alter splicing outcome, suggesting that these model genes will be useful to test the function of PTB in 
splicing repression of the internal exon. The Smith lab has provided MS2-PTB plasmids, which we will begin testing as soon 
as the model gene cell lines are fully characterized. 
 
341 Measure splicing rates in real-time with the MS2-GFP technique. 
We have shown that the MINX reporter splices nearly entirely co-transcriptionally. We have measured by FRAP the 
recovery rate of the MS2-GFP bound to the intron, and determined that splicing occurs in less than three minutes. The 
resulting curve has been fitted to several models. One that fits nicely corresponds to the so-called molecular memory model, 
in which the reaction occurs in several steps of similar rates, imposing a more deterministic time for the splicing reaction. 
The consequences of this model on the regulation of alternative splicing are being been explored. 
 
 
Problems and explanations for delays, postponements etc. 
##  
Deliverable 219 is delayed and replaced by 428 (see above).  
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Work Package 14 Chemical Biology and Therapeutics 
 
Lead Participant: Jamal Tazi 

 

   month 
   planned achieved 
deliverables: 220 Identification of novel molecules based on luciferase 

model substrates for DMD exon 51 skipping and LMNA 
aberrant splicing. (month 42) 

42 45 

 221 Validation of the efficacy of novel synthesized compounds 
in model mice for: Mo-MLV, HIV-1, DMD, Breast 
metastic cancer and HGPS (month 42) 

42 delayed, see 
deliverable 
348 

 222 Validation of modified U7 cassetes to correct SMN 
expression in a mouse model for SMA (month 42) 

42 42 
 

 223 Development of clinically useful drugs that direct the 
splicing pathway: both Antisense olinucleotides and small 
chemical molecules (month 42) 

42 42 

 224 Schümperli's group will further exploit the mouse SMA 
model mentioned above to: (i) determine the time point 
when SMN production is critical and requires therapeutic 
boosting; (ii) study the ability of mutant SMN to 
counteract the SMA phenotype; (iii) study the role of SMN 
in motoneurons; (iv) develop ways to deliver the 
therapeutic U7 transgene to motoneurons. Additionally 
they will further improve their U7-based exon skipping 
strategy. 
Concerning the analysis of the role of PTB in pseudoexon 
splicing, the group has just started a study to look at 
whether PTB-nPTB or other neuron-specific splicing 
regulators affect the splicing of agrin, a protein important 
for synapse establishment and/or maintenance. (month 42) 
 

42 For clarity 
this 
deliverable 
is replaced 
by 
deliverable 
345. 
Part of this 
deliverable 
is 
discontinued  

 225 Eperon's group will investigate the possibility of using 
TOES to stimulate splicing of exons damaged by mutation 
in cystic fibrosis (collaboration with Baralle lab) and of 
undamaged skipped exons in genes with roles in the 
development of leukaemia. (month 42) 
 

42 delayed 

 342 Tazi’s group will continue to screen novel synthesized 
molecules on luciferase reporter  which reproduces the 
effect of the LMNA mutation on splicing and exon 
skipping of exon 51 of Dystrophin. Stable cell lines 
expressing this reporter are used to screen splicing 
inhibitors either alone or in combination with AAV vectors 
harbouring U7 antisense that mask the mutated sequence. 

54 on target 

 343 Tazi’s group in collaboration with Splicos, a start up 
company, is setting up a screen of splicing inhibitors that 
prevent cancer cell motility in 2-D and 3-D set up. 

54 45 

 344 Ast’s group will screen additional molecules that affect the 
splicing pattern of the IKAP mRNA in FD cells.  In 
addition, a food supplement was also found to affect the 
IKAP mRNA, and can be used as a safe, potential drug. 

54 on target 

 345 Schümperli’s group is planning to test the inducible U7 
system by transgenesis in the SMA mice and to intensify - 
through collaborations - efforts to find a somatic delivery 
route for the therapeutic U7 cassette and to improve its 
expression in mouse cells and tissues. Additionally this 
group will analyse the global changes in splicing and 
protein expression induced in human SMA patient 
fibroblasts or SMA mouse spinal cord and their 
modulation by the bifunctional U7 cassette. 

54 on target 

 346 Eperon’s group is planning to test a subset of modified 54 on target 
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TOES oligonucleotides in SMA mice as drug-like 
stimulators of specific splicing events. 

 347 Eperon's group just started in collaboration with Baralle’s 
group to investigate the possibility of using TOES to 
stimulate splicing of exons damaged by mutation in cystic 
fibrosis  and of undamaged skipped exons in genes with 
roles in the development of leukaemia. 

54 on target 

 348 Tazi’s group in collaboration with Splicos is planning 
validation of selected molecules in mice models for HGPS, 
DMD and in humanized mouse model that are 
reconstituted with PBMCs and infected with HIV 1 

54 on target 

 
 
Objectives of the work package 
• Characteriziation of the five novel inhibitors of pre-mRNA splicing regarding their mode of action and molecular target 

• Final optimization and implementation of the high-throughput screening for inhibitors of in vitro pre-mRNA splicing using 
large libraries (up to 100,000 compounds) 

• Development of indole based probes for the comprehension of their mode of interaction with SR proteins, and RNA 

• Compound library synthesis using alternative scaffolds-pharmacological profiling 

• Validation of the efficacy of novel synthesized compounds 

• Validation of the efficacy of U7 modified vectors for SMA treatment 

• Development of clinically useful drugs that direct the splicing pathway. 
• Characterization of mice models for Progeria and SMA 
. 
 
Short description of activities 
220 Identification of novel molecules based on luciferase model substrates for DMD exon 51 skipping and LMNA aberrant 
splicing.  
As target for gene therapy, Duchenne muscular dystrophy (DMD) presents many obstacles but also unparalleled prospect for 
correction by alternative splicing. The majority of mutations in the dystrophin gene occur in the region encoding the 
spectrin-like central rod domain, which is largely dispensable. Exon 51 is one of the most mutated exon of encoding the 
spectrin-like central rod domain in DMD patients. The skipping of exon 51 can generate a shortened but in-frame transcript, 
permitting translation of a partially functional dystrophin protein. Tazi’s group has tested this idea using stable cell lines 
expressing a luciferase reporter in which exon 51 and flanking introns were inserted in the middle of the luciferase cDNA.  
Because exon 51 was constitutively included between luciferase halves no luciferase activity was detected in these stable 
cell lines. In contrast in the presence of AAV vectors harbouring U7 antisense designed to promote skipping of exon 51, 
luciferase activity was restored. This system has been used to screen molecules able to potentiate the efficacy of AAV 
vectors. Among 200 compounds tested 7 showed a two fold increase of luciferase activity compared to AAV vector alone. 
These molecules are, therefore, potent therapeutic agent for DMD treatment.    
 
Tazi’s group has now applied the same strategy to mRNA alterations affecting the normal expression of the LMNA gene 
and leading to Hutchinson-Gilford progeria syndrome. In a genomic and transcriptional analysis of LMNA in children 
affected with HGPS, C to T transitions at nucleotide 1824 in exon 11 of the coding sequence have been revealed. This 
substitution has no effect on the translated amino acid, Gly608. However, it reveals a cryptic splice site resulting in a 
truncated transcript encoding a protein that is 50 amino acids shorter. A luciferase reporter which reproduces the effect of the 
LMNA mutation on splicing has been constructed. Stable cell lines expressing this reporter are used to screen splicing 
inhibitors either alone or in combination with AAV vectors harbouring U7 antisense that mask the mutated sequence.  
 
Schümperli’s group who is leader in the oligonucleotide-based or snRNP based approaches to correct splicing, has adapted 
the U7 tools to a regulatable system that relies on a doxycycline-sensitive version of the Krüppel-associated box 
(KRAB)/KAP1 transcriptional silencing. Co-transduction of target cells with two lentiviral vectors, one carrying the KRAB 
protein and the other the regulatable U7 cassette, allows a tight regulation of the modified U7 snRNA. No leakage is 
observed in the repressed state, whereas full induction can be obtained with doxycycline in ng/ml concentrations. Only a few 
days are necessary for a full switch, and the induction/repression can be repeated over several cycles without noticeable loss 
of control. Importantly, the U7 expression correlates with splicing correction, as shown for the skipping of an aberrant beta-
globin exon created by a thalassaemic mutation and the promotion of exon 7 inclusion in the human SMN2 gene, an 
important therapeutic target for spinal muscular atrophy (Marquis  et al. Gene Ther  2008) 
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221 Validation of the efficacy of novel synthesized compounds in model mice for: Mo-MLV, HIV-1, DMD, Breast metastic 

cancer and HGPS. 

Indole derivatives compounds (IDC) have been discovered in the frame of EURASNET network as new class of splicing 
inhibitors that have a selective action on exonic splicing enhancers (ESE)-dependent activity of individual serine-arginine-
rich (SR) proteins by Tazi’s group. Some of these molecules have been shown to compromise assembly of HIV infectious 
particles in cell cultures by interfering with the activity of the SR protein SF2/ASF and by subsequently suppressing 
production of splicing-dependent retroviral accessory proteins. For all replication-competent retroviruses, a limiting 
requirement for infection and pathogenesis is the expression of the envelope glycoprotein which strictly depends on the host 
splicing machinery. Tazi’s group has evaluated the efficiency of IDC on an animal model of retroviral pathogenesis using a 
fully replication-competent retrovirus. In this model, all newborn mice infected with a fully replicative murine leukemia 
virus (MLV) develop erythroleukemia within 6 to 8 weeks of age. Several IDC have been tested for their ability to interfere 
ex vivo with MLV splicing and virus spreading as well as for their protective effect in vivo. Two of these IDC, IDC13 and 
IDC78, selectively altered splicing-dependent production of the retroviral envelope gene, thus inhibiting early viral 
replication in vivo, sufficiently to protect mice from MLV-induced pathogenesis. The apparent specificity and clinical safety 
observed here for both IDC13 and IDC78 strongly supports further assessment of inhibitors of SR protein splicing factors as 
a new class of antiretroviral therapeutic agents (Keriel et al. 2009 PLoS One).  
 
Optimization of IDC hits turns out to necessary before they can be tested by Tazi’s group in humanized mouse model that 
are reconstituted with PBMCs and infected with HIV 1 (final results are expected by the end of June 2010). 
 
Schümperli’s group has previously developed two strategies to inhibit HIV-1 multiplication. One was a short hairpin RNA 
targeting the host factor cyclophilin A implicated in HIV-1 replication. Additionally, an antisense derivative of U7 small 
nuclear RNA was designed to induce the skipping of the HIV-1 Tat and Rev internal exons. This group has now established 
an additional tRNAval promoter-driven shRNA against the coding sequence of viral infectivity factor. When human T-cell 
lines or primary CD4+ T cells are transduced with a triple lentiviral vector encoding these three therapeutic RNAs, HIV-1 
multiplication is very efficiently suppressed. Moreover, all three therapeutic RNAs exhibit antiviral effects at early stages of 
the viral replication cycle (Asparuhova et al. J. Gene Med 2008) 
 
In collaboration with N. Levy (clinician in Marseille) Tazi’s group has developed a mouse model in which mouse LMNA 
gene was replaced by a mutated version of the gene harbouring the GGC>GGT G608G single-base substitution. This model 
will be useful not only to test the efficacy of active molecules but also to determine tissue specific expression of LMNA 
aberrant splicing in correlation with the abundance of different SR proteins. We have obtained heterozygous and 
homozygous knock in mice. Like in human, C to T transitions exon 11 lead to usage of a cryptic splice site resulting in a 
truncated transcript encoding a protein that is 50 amino acids shorter. This model is perfect to study tissue-specific 
expression of the cryptic site in the mouse. Given that similar alteration of lamin A/C splicing was observed in aged 
individuals, Tazi’s group is testing the hypothesis that the usage of the LMNA cryptic 5’ splice site with age can be 
dependent on the genetic background. 
Selected molecules that correct the aberrant splicing of LMNA gene are currently tested in these mutated mice. 
 
Eperon’s group in collaboration with Matthew Wood a new member of Eurasnet who has done some very impressive 
work regarding oligo delivery in DMD, started to work on improved delivery of modified oligonucleotides. 
 

222 Validation of modified U7 cassetes to correct SMN expression in a mouse model for SMA. 

In Spinal Muscular Atrophy (SMA), the leading genetic cause of early childhood death, the survival motor neuron 1 gene 
(SMN1) is deleted or inactivated. The nearly identical SMN2 gene has a silent mutation that impairs the utilisation of exon 7 
and the production of functional protein. It has been hypothesised that therapies boosting SMN2 exon 7 inclusion might 
prevent or cure SMA. Exon 7 inclusion can be stimulated in cell culture by oligonucleotides or intracellularly expressed 
RNAs, but evidence for an in vivo improvement of SMA symptoms is lacking. Schümperli’s group unambiguously has 
confirmed the above hypothesis by showing that a bifunctional U7 snRNA that stimulates exon 7 inclusion, when introduced 
by germ-line transgenesis, can efficiently complement the most severe mouse SMA model. These results are significant for 
the development of a somatic SMA therapy, but may also provide new means to study pathophysiological aspects of this 
devastating disease. (Meyer et al. Hum. Mol. Genet. 2009).  
A new study characterizing the ultra-structure of neuromuscular junctions in this important SMA model is nearly completed. 
 

223 Development of clinically useful drugs that direct the splicing pathway. 

Ast’s group had screened a variety of substances regarding their effect on the splicing pattern of the IKAP mRNA in FD 
cells. Two small molecules (potential drugs) raised the inclusion level of exon 20 in the endogenous IKAP mRNA in FD 
cells, as shown by Real-Time PCR analysis. Additional molecules that affect the same pathways in the cell as one of the 
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potential drugs are also being tested. In addition, a food supplement was also found to affect the IKAP mRNA, and can be 
used as a safe, potential drug. 

Stamm’s group has characterized 15 cantharidin derivatives on their effect of alternative splicing, especially promotion of 
SMN exon 7. Their novel compounds have unusual characteristics: they inhibit PP1 but activate PP2a. One new compound 
lacks detectable phosphatase activity, but still promotes inclusion of the SMN2 exon 7. This compound has almost no 
toxcicity for the cells. 
 
Splicing of MCAD exon 5 is under the control of a juxtaposed splicing enhancer and silencer element. A disease causing 
(MCAD deficiency) single point mutation, c.362C>T disrupts the enhancer and induces exon 5 skipping. The activity of the 
silencer is furthermore affected by a polymorphic variation (c.351A/C). Kjems’s group has investigated the possibilities of 
correcting mis-splicing of the c.362C>T mutation in exon 5 of the MCAD gene. Several approaches have been tested, 
including: (1) the use of synthetic LNA containing bifunctional oligonucleotides, (2) steric block LNA antisense 
oligonucleotides, (3) expression of bifunctional RNAs in cell culture, (4) use of snRNA delivery cassettes for bifunctional 
oligonucleotides (U7smOPT and HSUR1), (5) expression of bifunctional RNAs containing attachment sites to intronic 
regions and BP and PPT sequences. Approach (1), (3), and (4) results in promising correction levels either in vitro (1) or in 
vivo (3) and (4). Further characterisation of regulatory elements present in MCAD exon 5 has been performed, which opens 
up for new potential antisense targets in exon 5 and surrounding introns. 

Eperon’s group has tested about 40 modified TOES oligonucleotides for their ability to rescue SMN2 splicing in vitro and 
in cultured patient-derived fibroblasts. This group has also screened their abilities to bind activating proteins, their toxicity to 
cells, their effects on protein expression and, in representative examples, their uptake and stability. The main variables tested 
were the sequence of the non-hybridizing tail, the length of the tail, the chemistry of the tail, the site of annealing to the exon 
and the chemistry of the annealing portion. There was a surprisingly good agreement between their activity in splicing in 
vitro and their activity in cells, and there was a correlation with their ability to bind an activator protein. We have been able 
to identify a subset of oligonucleotides for testing in SMA mice as drug-like stimulators of specific splicing events. Results 
expected in next deliverables. 

Schümperli’s group in collaboration with Leumann group has investigated the biological activity of siRNAs carrying tc-
DNA modifications at various positions in the sense strand. The siRNAs were directed to the coding region of the enhanced 
green fluorescent protein (EGFP) mRNA. HeLa cells were transfected with the EGFP plasmid and variable concentrations of 
siRNA duplexes. The antisense effect was quantified on the protein level by fluorescence activated cell sorting (FACS). 
They found that 3'-end modification as well as modifications at 3–4 further positions either in the 3'- orthe 5'-region of the 
sequence were well tolerated, some of them leading to higher repression of gene expression than wild type RNA. 

Tocchini-Valentini’s group has applied the original Archaea-express technology (Deidda et al., 2003; Tocchini-Valentini et 
al., 2005-2009), for development of tRNA-derived molecules that direct alternative splicing events and their targeted post-
transcriptional modification. This technology has been successfully tested in S. cerevisiae yeasts and in mouse cell lines and 
tissues 

Soreq’s group has discovered a micro-RNA, miR-132 which targets one specific 3'-splice variant of acetylcholinesterase 
mRNA, AChE-S mRNA. This group demonstrated that inflammatory stimuli induce leukocyte over-expression of the 
AChE-targeting miR-132. Injected LNA-modified anti-miR-132 antisense oligonucleotide depleted miR-132 levels while 
elevating AChE in mouse circulation and tissues.  In transfected cells, a mutated 3'UTR miR-132 binding site increased 
AChE mRNA expression, whereas cells infected with a lentivirus expressing pre-miR-132 showed suppressed AChE. 
Transgenic mice over-expressing 3'UTR-null AChE showed excessive inflammatory mediators and impaired cholinergic 
anti-inflammatory regulation, in spite of substantial miR-132 up-regulation in brain and bone marrow. The findings identify 
the AChE-S mRNA-targeting miR-132 as a functional regulator of the brain-to-body resolution of inflammation, opening 
new avenues for study and therapeutic manipulations of the neuro-immune dialogue (Immunity in press).  

224 Mouse SMA model. Role of PTB in pseudoexon splicing. Eperon’s group is currently testing TOES oligonucleotides 
in normal mice and mouse models of spinal muscular atrophy for ability to rescue splicing of SMN and increase protein 
expression. This aspect of our project will be delayed and delivered over the initial plan of 42 month. 

225 Use of TOES to stimulate splicing of exons damaged by mutation in cystic fibrosis and of undamaged skipped exons in 
genes with roles in the development of leukaemia. Eperon's group just started in collaboration with Baralle’s group  to 
investigate the possibility of using TOES to stimulate splicing of exons damaged by mutation in cystic fibrosis  and of 
undamaged skipped exons in genes with roles in the development of leukaemia. This aspect of our project will be delayed 
and delivered over the initial plan of 42 month. 

342 Tazi’s group will continue to screen novel synthesized molecules on luciferase reporter  which reproduces the effect of 
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the LMNA mutation on splicing and exon skipping of exon 51 of Dystrophin.  240 novel indole derivatives were synthesized 
in the frame of collaboration with Splicos therapeutic and are tested on LMNA reporter. The same molecules will be tested 
on exon skipping of exon 51 of Dystrophin in combination with AAV U7 vector. The plan will be the selection of optimized 
compounds that can be tested in animal models. 
 
343 Tazi’s group in collaboration with Splicos, a start up company, is setting up a screen of splicing inhibitors that prevent 
cancer cell motility in 2-D and 3-D set up.  
Several inhibitors of cell invasion have been identified and entered the optimization process. 
 
344  Ast’s group will screen additional molecules that affect the splicing pattern of the IKAP mRNA in FD cells. Two small 
molecules (potential drugs) raised the inclusion level of exon 20 in the endogenous IKAP mRNA in FD cells, as shown by 
Real-Time PCR analysis. Additional molecules that affect the same pathways in the cell as one of the potential drugs are 
also being tested. In addition, a food supplement was also found to affect the IKAP mRNA, and can be used as a safe, 
potential drug. This group will screen additional molecules that affect the splicing pattern of the IKAP mRNA in FD cells. 
 
345 Schümperli’s group is planning to test the inducible U7 system by transgenesis in the SMA mice and to intensify - 
through collaborations - efforts to find a somatic delivery route for the therapeutic U7 cassette and to improve its expression 
in mouse cells and tissues.  
The use inducible U7 system by transgenesis in the SMA mice to study the time point when SMN production is critical and 
requires therapeutic boosting by Schümperli’s group has been discontinued, because a competing group is close to 
publishing similar results with an inducible SMN cDNA. 
Progress has been made to increase the expression of the therapeutic U7 cassette in neural cell types. Moreover, the 
development of a somatic delivery based on recombinant adenovirus associated virus (AAV) vectors is underway. 
Schümperli’s group work on two approaches aiming to define molecular consequences of low SMN levels that are 
mechanistically important for the development of SMA: (i) Global analysis of pre-mRNA splicing in isolated motoneurons: 
Technical expertise to isolate RNA for microarray hybridisation from individual isolated motoneurons by laser dissection 
microscopy has been acquired so that this group can start soon with exon junction microarray hybridisations. (ii) Global 
analyses of protein expression.  
Schümperli’s group has established various cell culture models in which SMN levels can be experimentally modulated. The 
aim then is to study any changes in the proteomes of these cells by comparative mass spectrometry analyses. 
 
346  Eperon’s group is planning to test a subset of modified TOES oligonucleotides in SMA mice as drug-like stimulators of 
specific splicing events. 
This group has established some design parameters for TOES oligos after investigating in vitro and cellular effects of the 
different chemistries. These have been correlated with protein binding assays and FRET measurements of uptake. A 
manuscript describing these results is in preparation. 
 
347 Eperon's group just started in collaboration with Baralle’s group to investigate the possibility of using TOES to 
stimulate splicing of exons damaged by mutation in cystic fibrosis  and of undamaged skipped exons in genes with roles in 
the development of leukaemia.  
The methodology called TOES (targeted oligonucleotide enhancers of splicing) consists in the use of a 2'-O-methyl 
phosphorothioate oligonucleotide that combines an antisense sequence, which targets the molecule of choice through an 
antisense base-pair interaction, and an enhancer tail that can recruit splicing factors. In its original application, this tail 
contained a GA-rich splicing enhancer sequence that had the function of recruiting SR protein factors to SMN2 exon 7 that 
had lost the major enhancer region in the 5' end of this exon (and this was the region targeted by the antisense half of the 
TOES molecule). The approach was a considerable success as addition of this compound could successfully rescue SMN2 
exon 7 inclusion in the final mRNA and led to correct SMN protein synthesis also in patient cells. In particular, TOES has 
the theoretical virtue of being very flexible as simply by selection of suitable tail sequences many types of splicing factors 
might be recruited to influence splicing either positively or negatively. For this reason, we are currently testing this 
methodology on two systems. The first is represented by CFTR exon 12 in which splicing mutations have been shown to 
cause disease. In this case, using using suitable tail sequences we will aim to rescue its recognition in the presence of 
splicing mutations. We will also collaborate with Diana Baralle's Group who are planning to use the same experimental 
approach to, on the other hand, repress the use of an aberrant pseudoexon inclusion event in the NF-1 gene by recruting 
negative factors (ie. PTB) near some important splicing controlling regions.  
 
In the case of leukaemia candidate oligos have been tested in a B-cell line and some have produced promising effects. These 
are now being studied and optimised further.  
 
348 Tazi’s group in collaboration with Splicos is planning validation of selected molecules in mice models for HGPS, DMD 
and in humanized mouse model that are reconstituted with PBMCs and infected with HIV 1.  
The validation of selected compounds on mice model required the optimization of selected hits. This optimization step will 
end by month 49 and then we will start mice testing for HIV, HGPS and breast cancer.  At moment we have stopped the 
DMD mice testing because of the lack AAV modified viruses which is produced by Genethon. 
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Problems and explanations for delays, postponements etc. 
345 discontinued: Use of the inducible U7 system by transgenesis in the SMA mice to study the time point 
when SMN production is critical and requires therapeutic boosting has been discontinued, because a competing 
group is close to publishing similar results with an inducible SMN cDNA. 
 
224 discontinued: the study of agrin splicing has been discontinued because of lack of hands. 
 
221 delayed and replaced by deliverable 348: the validation of selected compounds on mice model required the 
optimization of selected hits. This optimization step will end by month 49 and then we will start mice testing for 
HIV, HGPS and breast cancer.  At moment we have stopped the DMD mice testing because of the lack AAV 
modified viruses which is produced by Genethon.  
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Work Package 15 Development of Enabling Technologies 
 
Lead Participant: Bertrand Séraphin 

 

   month 
   planned achieved 
deliverables: 229 Feasibility study to use mass spectrometrey based analysis 

for "Spatial Proteomics" where quantification of the 
relative distribution of cellular proteins between different 
cellular compartments will be analyzed in parallel (month 
42) 

42 44 

 230 Identification and/or analysis of alternative splicing by 
high-throughput sequencing (month 42) 

42 42 

 231 Feasibility study to determine whether analytical 
ultracentrifugations can be used to determine the assembly 
of RNA binding proteins on model RNAs (month 42) 

42 42 

 232 Experimental setup to elucidate the “code” of RNA 
interaction as mediated by RRM domains (month 42) 

42 delayed 

 349 Extend Crosslinking studies to other RRM containg 
proteins that are involved in alternative splicing. 
(continuation of  232) 

54 on target 

 350 ESI-MS detection of crosslinks will be applied to the 
investigation of tri-snRNPs and spliceosomal complexes 
purified from HeLa and yeast (month 54). 

54 delayed 

 
Objectives of the work package 
• To identify and develop new technologies necessary to advance research on alternative splicing. 
 
Short description of activities 
 
229 Feasibility study to use mass spectrometrey based analysis for "Spatial Proteomics". 
Mass spectrometry was used in combination with isotope labeling and cell fractionation to get a “picture” of protein location 
in cells and to follow modification in protein location as external conditions change. Due to the complexity of this approach 
completion of this deliverable occurred with a slight delay of two month. The corresponding results have been submitted for 
publication by the Lamond group: "A Quantitative Proteomic Analysis of Subcellular Proteome Localization and Changes 
Induced by DNA Damage". 
 
230 Identification and/or analysis of alternative splicing by high-throughput sequencing. 
Several high-throughput sequencing run have been performed to analyze alternative splicing. This includes for example the 
analysis by the Bindereif lab of 76-nucleotide reads (Solexa RNA-Seq)  from zebrafish knockout mutant in U1C vs. 
wildtype; second, human B-cell with hnRNP L-like overexpression. Initial results were successful for the first case, 
detection and validation of intron retention and single-exon skipping in the U1C zebrafish mutant. To detect more 
complicated alternative splicing patterns and hnRNP L-like targets in B-cells, algorithms are being further developed. 
 
231 Feasibility study to determine whether analytical ultracentrifugations can be used to determine the assembly of RNA 
binding proteins on model RNAs. 
The method did not prove technical superior to other techniques, such as gel shifts. We used an oligonucleotide binding to 
the splicing factor tra2-beta1 in analytical ultracentrifugation. Problems were the partial degradation of the RNA and non-
RNA dependent complexes between the proteins. 
 
232/349 Experimental setup to elucidate the “code” of RNA interaction as mediated by RRM domains. 
We are using a bioinformatic and experimental approach to decipher a code between the RRM domains and their RNA 
targets. This work is in progress with the construction of a database of RRMs and a web interface to visualize the RNA 
binding surface. This task took longer than anticipated. We also are currently creating a phage display library using the RRM 
of fox as the RRM interface to evolve. 
 
350 ESI-MS detection of crosslinks 
Due to technical difficulties this deliverable is expected to be delayed. 
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Problems and explanations for delays, postponements etc. 
232 The project is still in progress, some of the initial analyses took longer than anticipated. 
350 Delayed due to technical problems. 
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Work Package 16 Conferences and meetings 
 
Lead Participant: Jean Beggs 

 

   month 
   planned achieved 
deliverables: 235 Annual Meeting, Assisi, Italy, April, 2009 40 40 
 268 Workshops in 2009 

 
1) UK RNA Splicing Workshop, Cumbria, UK, 
January 2009, organized by J. Beggs & J. Brown.  
 
2) AS and Clinical Diagnostics, France, 
September/October, organised by Diana Baralle 
 
3) Splicing & Disease workshop in Montpellier, July 
2009, organized by J. Tazi & S. Stamm 
 
4) "Analysis of RNA-protein interactions techniques 
workshop", Barcelona, Spain, July 20 – 24, 2009. 
This will be a “hands-on” practical workshop 
including lectures and practicals aimed at graduate 
scientists, organised by J. Valcarcel. 
 
This exceeds the number of annually required 
workshops by one and thus compensates for deficit in 
2006. 
 

37-48 37-46 
 
37 
 
 
46 
 
 
43 
 
 
43 

 269 IFMs in 2009 
 
1. “Alternative and Aberrant Splicing in 
neuromuscular degenerative processes”, 26-27 
March, Trieste, organised by F. Baralle 
 
2. “Biophysical methods & functional genomics 
tools”   Mouse Genomics/models 22 April, Assisi, 
organised by G. Toccini-Valentini and J. Valcarcel.  
 
3. “Combining computational & experimental 
approaches” 27-28 June, Stockholm, organised by E. 
Eyras & F. Allain 
 
4. “Cell Biology, signalling & AS” October, Lisbon, 
organised by M. Carmo-Fonseca  
 

37-48 37-46 
 
39 
 
 
 
40 
 
 
 
42 
 
 
 
46 

 272 2010 Second International Meeting/ Fifth Annual 
Meeting 

52 51 

 
Objectives of the work package 
To organise three types of  conferences and meetings: 

• Biennial European Conference on Alternative Splicing, participation open world-wide, for the exchange of information on 
the latest advances in the field. 

• Annual Interdisciplinary Focus Meetings, open for NoE members and invited participants, for strategic planning and the 
establishment of collaborations across research field boundaries.  
• Longer "hands-on" courses/workshops for graduate scientists and clinical researchers/clinicians 

• Annual NoE meeting, open to NoE members. 
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Short description of activities 
235 Fourth Annual Meeting, 23-24 April 2009, Assisi, Italy, organized by G. Biamonti and I. Eperon  
Report sent previously. 
 
268 Workshops in 2009 
1) UK RNA Splicing Workshop, Cumbria, UK, January 2009, organized by J. Beggs & J. Brown.  
Report sent previously. 
 
2) Splicing & Disease hands-on workshop in Montpellier, France, 20-25 July, Jamal Tazi & Stefan Stamm 
Report sent previously. 
 
3) " RNA-protein interactions in pre-mRNA splicing", Barcelona, Spain, 20-24 July, 2009. A “hands-on” 
practical workshop including lectures and practicals aimed, organised by Juan Valcarcel. 
Report sent previously. 
 
4) RNA splicing and disease workshop, Paris, France, 1-2 October 2009, organised by Diana Baralle 
Report sent previously. 
 
 
269 IFMs in 2009 
1. “Cell Biology, signalling & AS” 5 -6 October, Lisbon, Portugal, organised by Maria Carmo-Fonseca  
Report sent previously. 
 
2. “Alternative and Aberrant Splicing in neuromuscular degenerative processes”, 26-27 March, Trieste, Italy, 
organised by F. Baralle 
Report sent previously. 
 
3. “Biophysical methods & functional genomics tools”   Mouse Genomics/models 22 April, Assisi, organised by 
Juan Valcarcel and Glauco Toccini-Valentini.  
Report sent previously. 
 
4. “Combining computational & experimental approaches” Edouardo Eyras & Frederic Allain, 27-28 June, 
Stockholm annexed to the ISBM 
Report sent previously. 
 
272 2010 Fifth Annual Meeting March 2010 Lisbon, Portugal, organised by Maria Carmo-Fonseca, Davide 
Gabellini, Jean Beggs.  
 
 
Problems and explanations for delays, postponements etc. 
This represents a full programme of WP16 activities for 2009 plus an additional workshop that compensates for a deficit in 
2006. 
   
272 The fifth annual meeting will take place in March 2010 as a regular reporting meeting. It has been decided to organize 
the Second International Meeting as a separate event in 2011. The plan is to make this a “grand finale” for this phase of the 
EURASNET project. This will represent an extra deliverable. An amendment request was approved by EC. 
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Work Package 17 Staff Exchange and Training 
 
Lead Participant: Angela Krämer 

 

   month 
   planned achieved 
deliverables: 351 Continue and further develop the use of travel bursaries for 

student and postdoc exchanges for training and 
participation at intra-workpackage meetings and 
EURASNET workshops (40 PMT/18 month) (month 54) 
(continuation of deliverable 237) 

54 48 

 
Objectives of the work package 
• To increase the technical competence of PhD students and postdocs in the EURASNET by giving them opportunities to 
learn state-of-the-art techniques in other member laboratories. 

• To encourage staff exchange among EURASNET laboratories for the purpose of training specific techniques. 

• To promote scientific collaborations, in particular those of a multidisciplinary nature, by supporting the exchange of 
personnel between EURASNET member laboratories. 
 
Short description of activities 
351 (continuation) Continue and further develop the use of travel bursaries for student and postdoc exchanges for training 
and participation at intra-workpackage meetings. 
 
PMT provided by exchanges between network laboratories. 
Twenty staff exchanges for purposes of training and/or collaborations took place in 2009. The average duration of the 
exchanges increased from 16 to 23 days. In total these activities resulted in 15.4 PMT, more than doubling the PMT 
achieved in 2008. The increase in number and duration of the exchanges reflects increasing collaborative activities among 
EURASNET groups. In brief, the activities were as follows (for details see table below): Lührmann (1a) provided training in 
the purification of spliceosomes assembled on a disease substrate for Tazi (12a). Valcárcel (2) and Eyras (31) collaborated 
with Kornblihtt (20a) and analyzed effects of miRNAs or other endogenous small RNAs on the regulation of AS in human 
cells. Bork (5a) trained a member of the Bujnicki group (30) in protein network analyses to study tissue-specific alternative 
transcripts and drug targets. Barta (8) hosted two members of the Brown group (14) to discuss bioinformatic and statistical 
data of the plant RT-PCR panel and provided training in SELEX for Arabidopsis PTB-like proteins. Tazi (12a) trained a 
member of Stamm (previously 3, now associate member) in novel transfection techniques, high-throughput screening and 
bioinformatic analysis. Branlant (12c) performed immunoprecipitations and Western blotting of the SMN complex with a 
member of the Schümperli group (13). Schümperli (13) trained a lab member of Jarmolowski (18) in affinity purification of 
proteins tagged with biotin in vivo. Brown (14) hosted 2 members of the Jarmolowski group (18), who studied connections 
between alternative splicing and miRNA biogenesis using the Arabidopsis RT-PCR platform. Caceres (15) provided training 
in cross-linking and immunoprecipitation for members of the Tazi (12a) and Valcárcel labs (2). Carmo-Fonseca (16) 
provided training in fluorescence in situ hybridization for Gabellini (27). Stevenin (25) trained members of the Schümperli 
(25) and Allain (29) groups in the preparation of splicing extracts and splicing assays. Lamond (22) collaborated with 
Srebrow (20b) on the proteomic analysis of SF2/ASF sumoylation targets. Allain (29) collaborated with Branlant (12c) on 
the NMR of a factor that plays an essential role in U4/U6 snRNP assembly. Bujnicki (30) trained two members of the 
Jarmolowski group (18) in bioinformatics methods and techniques, modeling of protein structures and small molecule 
docking. Eyras (31) provided training in bioinformatics methods for the analysis of CLIP data for Tazi (12a). All participants 
submitted short reports summarising their achievements. 
 
PMT resulting from participation at EURASNET meetings and workshops. 
In 2009 the use of WP17 funds was extended to the participation of students and post-docs at all meetings organized by 
EURASNET including IFMs. In addition, it was decided to fund the attendance of two members of each EURASNET lab at 
RNA-related (non-EURASNET) meetings. Travel bursaries for the following EURASNET meetings were requested by 46 
participants from 19 network laboratories (for details see table below): Two members of group 32 received funding for 
participation in the RNA-UK 2009 Workshop in the Lake District, UK. Seven members from five groups (18, 21, 22, 27 and 
29) were reimbursed for attendance of the EURASNET IFM “Mouse models for alternative splicing” in Assisi, Italy. Seven 
members from five groups (18, 19, 21, 22 and 29) received funds for participation at the “Fourth annual EURASNET 
Meeting” in Assisi, Italy. Fourteen members from nine groups (1b, 6, 7, 11, 16, 21, 29, 30 and 31) were reimbursed for 
attendance of the EURASNET IFM “Deciphering the splicing code: the role of protein-RNA interactions” in Stockholm, 
Sweden. Three members of groups 20a, 30 and 32 were reimbursed for attendance of the EURASNET practical course on 
“RNA-protein interactions in pre-mRNA splicing” in Barcelona, Spain. Three members of groups 6 and 20b obtained 
funding for their participation in the EURASNET workshop on “Alternative splicing and disease” in Montpellier, France. 
Eight members of five groups (1b, 6, 19, 23 and 25) were reimbursed for attendance of the EURASNET IFM “Splicing in 
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Cell Biology” in Lisbon, Portugal. Two members of group 14 were reimbursed for participation in the EURASNET Intra-
Workpackage meeting on “Plant AS research” in Vienna, Austria. One member of group 6 attended the “French workshop 
on RNA splicing and genetic diseases”, Paris, France. These activities added up to 3.6 PMT. 
A total of 30 members from 20 groups attended meetings that were not organized by EURASNET resulting in 4.9 PMT: 
Three members of groups 16, 22 and 30 attended the “14th annual meeting of the RNA Society” in Madison, USA. Twenty-
one members of 15 groups (1b, 6, 9, 10a, 11, 12b, 12d, 17, 20a, 23, 25, 26, 27, 29 and 30) attended the “Eukaryotic mRNA 
processing” meeting in Cold Spring Harbor, USA. Two members of group 12a attended the meeting on “RNA-protein 
interactions in development and cancer” in Baeza, Spain. One member of group 20b attended the “2nd EMBO Conference 
Series - Ubiquitin and ubiquitin-like modifiers in health and disease” in Riva del Garda, Italy. A member of group 20a 
participated in the meeting “Messenger RNA 3' ends and gene expression” in Oxford, UK. Two members of group 18 
participated in “The 6th Solanaceae genome workshop” in New Delhi, India.  
 
Student bursaries for YIP groups. 
At the 4th annual EURASNET meeting in Assisi it was decided to provide each YIP group with a one-time student bursary 
of 3,000€, to extend the salary of a lab member involved in a EURASNET project. Groups Urlaub (1c), Bertrand (12d), 
Auboeuf (26), Gabellini (27), Zavolan (28), Allain (29) and Baralle (32) requested bursaries in 2009, resulting in 10 PMT. 
 
In summary, 33.9 PMT have been performed in 2009. Together with the activities of the three previous years, a total of 58.0 
PMT have been achieved by month 48. 
 

 
Problems and explanations for delays, postponements etc. 
 

 
 
 
 

 

SUMMARY 2009 DAYS PMT
Staff exchange 461 15,4

EURASNET meetings 109 3,6
Non-EURASNET meetings 148 4,9

YIP student bursaries 300 10,0
TOTAL 1018 33,9

PMT 2006-2009 Exchanges Meetings YIP bursaries TOTAL
2006 6,9 6,9
2007 5,2 1,6 6,8
2008 6,5 3,9 10,3
2009 15,4 8,6 10,0 33,9

TOTAL 33,9 14,1 10,0 58,0
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Staff exchange between labs

Requesting 

lab

Trainee Institution 

Location    

Country

Host lab Institution 

Location   

Country

Aim Duration

(days)

Davide 

Gabellini (27)

Daphne 

Cabianca (PhD 

student)

FCSR

Milano

Italy

Maria Carmo-

Fonseca (16)

IMM

Lisbon

Portugal

Training in FISH 14

Daniel 

Schümperli (13)

Assad 

Alhaboub (PhD 

student)

UNIBE

Bern

Switzerland

James 

Stévenin (25)

IGBMC-GIE

Illkirch

France

Training in the preparation of splicing 

extracts and splicing assays

9

Jamal Tazi 

(12a)

Sophie Martin 

(PhD student)

CNRS

Montpellier

France

Javier Caceres 

(15)

MRC

Edinburgh

UK

Training in CLIP 21

Jamal Tazi 

(12a)

Sophie Martin 

(PhD student)

CNRS

Montpellier

France

Eduardo Eyras 

(31)

UPF

Barcelona

Spain

Training in bioinformatics methods 

for analysis of CLIP tags

13

Juan Valcárcel 

(2)

Elias Bechara 

(Post-doc)

CRG

Barcelona

Spain

Javier Caceres 

(15)

MRC

Edinburgh

UK

Training in HITS-CLIP 22

Alberto 

Kornblihtt (20a)

Mariano Alló 

(PhD student)

FCEN-UBA

Buenos Aires

Argentina

Juan Valcárcel 

(2)

Eduardo Eyras 

(31)

CRG

Barcelona

Spain

UPF

Barcelona

Spain

Effects of miRNAs or other 

endogenous small RNAs on the 

regulation of AS in human cells

93

Christiane 

Branlant (12c)

Régis Back 

(PhD student)

CNRS

Nancy

France

Frédéric Allain 

(29)

ETHZ

Zürich

Switzerland

NMR of factor that plays essential 

role in U4/U6 snRNP assembly

56

John Brown 

(14)

Craig Simpson 

(Post-doc)

SCRI

Dundee

UK

Andrea Barta 

(8)

MUW

Vienna

Austria

Discussion of bioinformatic and 

statistical analyses of plant RT-PCR 

panel data

3

Janusz Bujnicki 

(30)

Katarzyna 

Kaminska (PhD 

student)

IIMCB

Warsaw

Poland

Peer Bork (5a) EMBL

Heidelberg

Germany

Training in protein network analyses 

to study tissue-specific alternative 

transcripts and drug targets

105

Artur 

Jarmolowski 

(18)

Katarzyna 

Mikolajczak 

(PhD student)

AMU

Poznan

Poland

Janusz Bujnicki 

(30)

IIMCB

Warsaw

Poland

Training in bioinformatics methods 

and techniques, modeling of protein 

structures

10

Artur 

Jarmolowski 

(18)

Ewa Bielska 

(PhD student)

AMU

Poznan

Poland

Janusz Bujnicki 

(30)

IIMCB

Warsaw

Poland

Training in bioinformatics methods 

and techniques, modeling of small 

molecule docking

14

Anabella 

Srebrow (20b)

Federico 

Pelisch (PhD 

student)

FCEN-UBA

Buenos Aires

Argentina

Angus Lamond 

(22)

UNIVDUN

Dundee

UK

Proteomic analysis of SF2/ASF 

sumoylation targets

25

Artur 

Jarmolowski 

(18)

Dorota 

Raczynska 

(Post-doc)

AMU

Poznan

Poland

John Brown 

(14)

SCRI

Dundee

UK

Arabidopsis RT-PCR platform to 

study connections between AS and 

miRNA biogenesis

13

Artur 

Jarmolowski 

(18)

Halina 

Pietrykowska 

(technician)

AMU

Poznan

Poland

John Brown 

(14)

SCRI

Dundee

UK

Arabidopsis RT-PCR platform to 

study connections between AS and 

miRNA biogenesis

13

Artur 

Jarmolowski 

(18)

Dorota 

Raczynska 

(Post-doc)

AMU

Poznan

Poland

Daniel 

Schümperli (13)

UNIBE

Bern

Switzerland

Training in affinity purification (in vivo 

biotin tagging)

3

Stefan Stamm 

(3)

Amit Khanna UERLN

Erlangen

Germany

Jamal Tazi 

(12a)

CNRS

Montpellier

France

Training in new techniques of cell 

transfection, high-throughput 

screening and bioinformatic analysis

14

Frédéric Allain 

(29)

Sandrine 

Dominguez 

(Post-doc)

ETHZ

Zürich

Switzerland

James 

Stévenin (25)

IGBMC-GIE

Illkirch

France

Training in in vitro splicing assays 5

Daniel 

Schümperli (13)

Rachel Nlend 

Nlend (Post-

doc)

UNIBE

Bern

Switzerland

Christiane 

Branlant (12c)

CNRS

Nancy

France

Immunoprecipitation and Western 

blotting of SMN complex

3

Jamal Tazi 

(12a)

Isabel Lopez 

(PhD student)

CNRS

Montpellier

France

Reinhard 

Lührmann (1a)

MPG

Göttingen

Germany

Purification of spliceosomes 

assembled on a pre-mRNA substrate 

harbouring the Progeria mutation

22

John Brown 

(14)

Dominika 

Lewandowska 

(Post-doc)

SCRI

Dundee

UK

Andrea Barta 

(8)

MUW

Vienna

Austria

Training in SELEX for Arabidopsis 

PTB-like proteins

3

Days 461,0
PMT 15,4

Total number of exchanges 20
Average length of exchange 23

Number of guest labs 12
Number of host labs 15

YIP student bursaries

Requesting 

lab

Trainee Institution 

Location    

Country

Duration

(days)

Davide 

Gabellini (27)

Claudia 

Huichalaf (PhD 

student)

FCSR

Milano

Italy

30

Mihaela 

Zavolan (28)

Rym Kachouri 

(Post-Doc)

ISB-SIB

Basel

Switzerland
Henning Urlaub 

(1c)

Florian Richter 

(PhD student)

MPG

Göttingen

Germany

120

Edouard 

Bertrand (12d)

Ute Schmidt 

(Post-doc)

CNRS

Montpellier

France

30

Didier Auboeuf 

(26)

Samaan 

Samaan (MSc 

student)

INSERM

Paris

France

30

Frédéric Allain 

(29)

Nana Diarra-dit-

Konte (PhD 

student)

ETHZ

Zürich

Switzerland

30

Diana Baralle 

(32)

Michela Raponi 

(Post-doc)

SOTON-HGD

Southhampton

UK

60

Days 300,0
PMT 10,0

NMR analysis of CUG-BP

Analysis of regulatory changes in the species-specific AS of Nde1

Aim

Analysis of the efficacy of RNA interference in a FRG1 mouse model 

upon delivery of adeno-associated virus expressing shRNAs

Development of experimental methods for identification of small RNA 

targets

Chemical probing of RNA-protein complexes followed by mass 

spectrometry

Determination of splicing kinetics in living cells

Analysis of AS of CD45 in a patient with Acute Lymphoblastic 

Leukemia
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Participation at EURASNET meetings and workshops

Requesting lab Trainee Institution Location Country
Duration

(days)

RNA-UK 2009 Workshop, 23-25 January 2009, Lake District, UK

Diana Baralle (32) Claudia Tamaro (PhD student) SOTON-HGD Southhampton UK 3
Diana Baralle (32) Michela Raponi (PD student) SOTON-HGD Southhampton UK 3

IFM: Mouse models for alternative splicing, 22 April 2009, Assisi, Italy

Angela Krämer (21) Maria Choleza (PhD student) UNIGE Geneva Switzerland 1
Frédéric Allain (29) Dominik Theler (PhD student) ETHZ Zürich Switzerland 1
Frédéric Allain (29) Gerrit Daubner (PhD student) ETHZ Zürich Switzerland 1
Angus Lamond (22) Andrea Pawellek UNIVDUN Dundee UK 1
Davide Gabellini (27) Mariaelena Pistoni (Post-doc) FCSR Milano Italy 1
Artur Jarmolowski (18) Lukasz Sobkowiak (PhD student) AMU Poznan Poland 1
Artur Jarmolowski (18) Malgorzata Konieczna (PhD student) AMU Poznan Poland 1

Fourth Annual Eurasnet Meeting, 23-24 April 2009, Assisi, Italy

Jørgen Kjems (19) Suzette Sorensen (Post-doc) UAAR Århus Denmark 2
Angela Krämer (21) Maria Choleza (PhD student) UNIGE Geneva Switzerland 2
Frédéric Allain (29) Dominik Theler (PhD student) ETHZ Zürich Switzerland 2
Frédéric Allain (29) Gerrit Daubner (PhD student) ETHZ Zürich Switzerland 2
Angus Lamond (22) Andrea Pawellek UNIVDUN Dundee UK 2
Artur Jarmolowski (18) Lukasz Sobkowiak (PhD student) AMU Poznan Poland 2
Artur Jarmolowski (18) Malgorzata Konieczna (PhD student) AMU Poznan Poland 2

IFM: Deciphering the splicing code: the role of protein-RNA interactions, 27-28 June, Stockholm, Sweden

Francisco Baralle (7) Ariful Haque (PhD student) ICGEB Trieste Italy 2
Janusz Bujnicki (30) Iga Korneta (PhD student) IIMCB Warsaw Poland 2

Maria Carmo-Fonseca (16) Ines Mollet (Post-doc) IMM Lisbon Portugal 2

Albrecht Bindereif (11) Monika Heiner LUG Giessen Germany 2
Albrecht Bindereif (11) Silke Schreiner LUG Giessen Germany 2
Karla Neugebauer (1b) Minni Änkö (Post-doc) MPG Dresden Germany 2
Angela Krämer (21) Patrizia Huezo-Diaz (Post-doc) UNIGE Geneva Switzerland 2
Frédéric Allain (29) Markus Blatter ETHZ Zürich Switzerland 2
Gil Ast (6) Keren Vaknin (PhD student) TAU Tel Aviv Israel 2
Gil Ast (6) Dror Hollander (PhD student) TAU Tel Aviv Israel 2
Gil Ast (6) Sahar Gelfman (PhD student) TAU Tel Aviv Israel 2
Gil Ast (6) Asaf Levy (MSc student) TAU Tel Aviv Israel 2
Eduardo Eyras (31) Eneritz Agirre (PhD student) UPF Barcelona Spain 2
Eduardo Eyras (31) Mireya Plass (PhD student) UPF Barcelona Spain 2

RNA-protein interactions in pre-mRNA splicing - EURASNET practical course, 20-24 July, Barcelona, Spain

Janusz Bujnicki (30) Iga Korneta IIMCB Warsaw Poland 5
Diana Baralle (32) Michela Raponi (PD student) SOTON-HGD Southhampton UK 5
Alberto Kornblihtt (20a) Mariano Alló (PhD student) FCEN-UBA Buenos Aires Argentina 5

EURASNET workshop on alternative splicing and disease, 20-25 July, Montpellier, France

Anabella Srebrow (20b) Guillermo Risso (PhD student) FCEN-UBA Buenos Aires Argentina 5
Gil Ast (6) Benny Postolsky (MSc student) TAU Tel Aviv Israel 5
Gil Ast (6) Maya Donyo (MSc student) TAU Tel Aviv Israel 5

EURASNET IFM “Splicing in Cell Biology”, 5-6 October, Lisbon, Portugal

Karla Neugebauer (1b) Patricia Heyn (PhD student) MPG Dresden Germany 2
Karla Neugebauer (1b) Martin Machyna (PhD student) MPG Dresden Germany 2
Karla Neugebauer (1b) Antonio Domingues (Post-doc) MPG Dresden Germany 2
Gil Ast (6) Hadas Keren TAU Tel Aviv Israel 2
Gil Ast (6) Galit Lev-Maor TAU Tel Aviv Israel 2
Chris Smith (23) Lit Yeen Tan (PhD student) UCAM-DBIOC Cambridge UK 2
Jørgen Kjems (19) Trine Ostergaard UAAR Århus Denmark 2
James Stévenin (25) Natacha Dreumont (Post-doc) IGBMC-GIE Illkirch France 2
EURASNET Inter-Workpackage meeting "Plant AS Research", 15-17 October, Vienna, Austria

John Brown (14) Craig Simpson (Post-doc) SCRI Dundee UK 3
John Brown (14) Naeem Sayad SCRI Dundee UK 3

French workshop on RNA splicing and genetic diseases, 29-30 October, Paris, France

Gil Ast (6) Ron Bochner (PhD student) TAU Tel Aviv Israel 2

Days 109,0
PMT 3,6

Number of participating EURASNET labs 19
Number of attending lab members 47

Participation at non-EURASNET meetings and workshops

Requesting lab Trainee Institution Location Country
Duration

(days)

RNA Society, 26-31 May, Madison, USA

Maria Carmo-Fonseca (16) Sandra Martins (Post-doc) IMM Lisbon Portugal 5

Janusz Bujnicki (30) Maria Werner (PhD student) IIMCB Warsaw Poland 5
Angus Lamond (22) Andrea Pawellek UNIVDUN Dundee UK 5

Eukaryotic mRNA processing, 18-22 August, Cold Spring Harbor, USA

Karla Neugebauer (1b) Fernando Carillo-Oesterreich (PhD student) MPG Dresden Germany 5

Gil Ast (6) Nir Kfir (PhD student) TAU Tel Aviv Israel 5
Gil Ast (6) Ahuvi Yearim (PhD student) TAU Tel Aviv Israel 5
Edouard Bertrand (12d) Ute Schmidt (Post-doc) CNRS Montpellier France 5
Edouard Bertrand (12d) Marie Hallais (PhD student) CNRS Montpellier France 5
Janusz Bujnicki (30) Maria Werner (PhD student) IIMCB Warsaw Poland 5
Davide Gabellini (27) Mariaelena Pistoni (Post-doc) FCSR Milano Italy 5
Ian Eperon (17) Mark Hodson (PhD student) Unileic Leicester UK 5
Albrecht Bindereif (11) Marco Preussner LUG Giessen Germany 5
Albrecht Bindereif (11) Tanja Rösel LUG Giessen Germany 5
Frédéric Allain (29) Antoine Clery (Post-doc) ETHZ Zürich Switzerland 5
Frédéric Allain (29) Pierre Barraud (Post-doc) ETHZ Zürich Switzerland 5
Jean Beggs (9) Daniela Hahn (PhD student) UEDIN Edinburgh UK 5
Jean Beggs (9) Ross Alexander (Post-doc) UEDIN Edinburgh UK 5
James Stévenin (25) Natacha Dreumont (Post-doc) IGBMC-GIE Illkirch France 5
Bertrand Séraphin (12b) Charlotte Barrandon (Post-doc) CNRS Gif sur Yvette France 5
Guiseppe Biamonti (10a) Claudia Ghigna (Post-doc) CNR Pavia Italy 5
Alberto Kornblihtt (20a) Ignacio Schor FCEN-UBA Buenos Aires Argentina 5
Didier Auboeuf (26) Sophie Germann (Post-doc) INSERM Paris France 5
Chris Smith (23) Miriam Llorian (Post-doc) UCAM-DBIOC Cambridge UK 5
Chris Smith (23) Martina Hallegger (Post-doc) UCAM-DBIOC Cambridge UK 5

RNA-protein interactions in development and cancer, 1-3 October, Baeza, Spain

Jamal Tazi (12a) Sophie Martin (PhD student) CNRS Montpellier France 3
Jamal Tazi (12a) Isabel Lopez (PhD student) CNRS Montpellier France 3

2nd EMBO Conference Series — Ubiquitin and ubiquitin-like modifiers in health and disease, 22-26 Sep 2009; Riva del Garda, Italy

Anabella Srebrow (20b) Federico Pelisch (PhD student) FCEN-UBA Buenos Aires Argentina 5

Messenger RNA 3' ends and gene expression, 16-20 Sep 2009; Oxford, UK

Alberto Kornblihtt (20a) Manuel Munoz (Post-doc) FCEN-UBA Buenos Aires Argentina 5

The 6th Solanaceae genome workshop, 8-13 Nov 2009, New Delhi, India

Artur Jarmolowski (18) Zofia Szweykowska-Kuliinska (Post-doc) AMU Poznan Poland 6
Artur Jarmolowski (18) Marcin Pieczynski (PhD student) AMU Poznan Poland 6

Days 148,0
PMT 4,9

Number of participating EURASNET labs 20
Number of attending lab members 30



 

76 

 

Work Package 18 Career Development 
 
Lead Participant: Jørgen Kjems 

 

   month 
   planned achieved 
deliverables: 238 Establishing joint PhD committees for PhD students in the 

EURASNET. (month 42) (continuation of deliverable 16) 
42 42 

 242 Pursue the possibility of selecting one program for a 1-2 
day career development workshop in which participants get 
hands-on training in the chosen topic (eg writing the cv, 
giving a talk or an  interview, making and presenting a 
poster) (month 41) 

41 delayed 

 352 Arrangement of a 1-day career development training course 
(month 54) 

54 50 

 353 Intensify the usage of joint PhD committees (month 54) 54 on target 

 354 Build up a more complete career development resource on 
the EURANET web page (month 54) 

54 48 

 
Objectives of the work package 
• To prepare young scientists for careers in science, teaching and industry 

• To facilitate the transition from a post-doctoral fellow to an independent group leader 

• To give young scientists the opportunity to raise the profile of their research and their research groups, and to establish 
lasting contacts/collaborations among the young generation of European scientists 
 
Short description of activities 
238 Establishing joint PhD committees for PhD students in the EURASNET. There have been at least 17 registered joint 
PhD committees or co-supervisions established in 2009 within the EURASENET network, which is 5 more than in 2008: 
Angela Kramer has taken part in a PhD committee for students in the groups of Daniel Schümperli and Karla Neugebau. 
Karla Neugebauer and Bertrand Séraphin were external experts for two PhD theses in Angela Kramer’s lab.  
Didier Auboeuf has evaluated a PhD from Carmo Fornseca’s lab. 
Eduardo Eyras is in the PhD committee of one of my student in Allain  Frédéric’s lab. 
James Stevenin is in the PhD committee of one of my student in Allain  Frédéric’s lab.  
John Brown is in PhD committee for one of Andrea Barta’s students.  
Karla neugebau served as an examiner for the defense of one of Angela Krämer's PhD students. 
Maria Carmo-Fonseca participated in the committee for a PhD student from Didier Auboeuf’s lab. 
Didier Auboeuf and Gil Ast participated in the committee for a PhD student from Carmo-Fonseca’s lab. 
Eyea Jimenez Edouardo participated as member of the PhD committee for a student in Frederic Allain’s lab. 
Mihaela Zavolan is on the PhD committee for one of Daniel Schümperli’s students.   
Janusz Bujnicki is the international co-supervisor for two of Albrecht Bindereif’s PhD students. 
Edouard Bertrand participated in the committee for a PhD student from Jørgen Kjems’s lab. 
Diana Baralle participated in the committee for a PhD student from Jørgen Kjems’s lab. 
 
Many EURASNET members are highly active in the arrangement of career development workshops, both at their home 
universities and throughout the world. Also in connection with the EURASNET workshops intense guidance for students 
from EURASNET labs has been provided in connection with student seminars and informal discussions. A particularly 
active role plays Karla Neugebauer who also acted as the Chair of the ELSO Career Development Committee. 
242 Pursue the possibility of selecting one program for a 1-2 day career development . (delayed) 
352 Arrangement of a 1-day career development training course (month 54) 
A program for a 3 ½ hour career workshop has been finalized in conjunction with the Annual meeting in Lisboa. On the 4 th 
of March we will arrange seminars and round table discussion from 10.00 -12.00 and a Mentoring lunch from 12:30 – 13:30. 
353 Intensify the usage of joint PhD committees (month 54). There as been a steady increase in the number of joint PhD 
committees within the Eurasnet network and we will encourage the partners to increase this development even further. 
354 Build up a more complete career development resource on the EURANET web page (month 54) 
 
Problems and explanations for delays, postponements etc. 
242 A detailed program has not yet been finalized. 
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Work Package 19 Public Understanding of RNA Biology 
 
Lead Participant: Andrea Barta 

 

   month 
   planned achieved 
deliverables: 243 an extended brochure for the general public 

describing the NoE, the concepts, participants and 
projects, as well as alternative splicing in 
development and disease  

40 40 

 245 a new version of the EURASNET leaflet  40 40 
 246 continuous enrichment and update of the PUS part of 

the webpage; as well as continuous collection of 
teaching material for RNA biology (month 42)(was 
deliverable 144) 

42 42 

 355 continuous enrichment and update of the PUS part of 
the webpage; as well as continuous collection of 
teaching material for RNA biology (month 
54)(continuation of 246) 

54 on target 

 356 a newsletter describing contemporary findings within 
the EURASNET; the newsletter will appear twice a 
year (month 42, 48 and 54) 

42-54 42 – 48 
on target 

 357 media contest (scientist write press releases) (month 
54) 

54 on target 

 358 a training workshop in public understanding of 
science for NoE scientists (month 54) 

54 on target 

 
Objectives of the work package 
• To inform the public about the important role of RNA processing in mechanisms of human disease and for the 
developmental program of organisms, and to explain in general terms the major aims and results of the NoE consortium.  

• To discuss with a general audience issues of ethical and social concern raised by progress in the RNA splicing field and to 
explain the impact of this research for future medical intervention and disease management 

• To educate and support scientists in the NoE to enhance their skills in communication with the public, media and 
politicians 
 
Short description of activities 
243 An extended brochure for the general public describing the NoE, the concepts, participants and projects, as 
well as alternative splicing in development and disease. 
The EURASNET brochure is an excellent possibility to mediate the science and the impact of alternative 
splicing (RNA processing in mechanisms of human disease) and explain the significance of the European 
Initiative of EURASNET. In particular, medical doctors, biology teachers and their pupils should be informed 
about the results, aims and activities of EURASNET. It is of prime importance to clarify that the work of 
EURASNET is strongly engaged in the research of human disease and therefore in the development of possible 
therapies of diseases. The brochure provides an insight into the work of the EURASNET scientists and the role 
of alternative splicing in medicine. It is illustrated with figures and pictures and all the EURASNET members 
are introduced. The brochure is now extended to about 40 pages and will be published in German in December 
2009. The translation of the English version is now finished. The illustration of the English brochure is now in 
progress. Moreover, it is projected that the brochure is translated in more languages. 
246 Continuous enrichment and update of the PUS part of the webpage; as well as continuous collection of 
teaching material for RNA biology. 
355 continuous enrichment and update of the PUS part of the webpage; as well as continuous collection of 
teaching material for RNA biology (month 54)(continuation of 246) 
On the EURASNET webpage the work, members, aims and activities of EURASNET are described. 
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Furthermore the mechanism of alternative splicing and its importance for medicine is specified. The webpage is  
modified continuously with new pictures and scientific news. There are three different links for the public: the 
public domain, the clinician’s domain and the education domain. They are serviced regularly. In addition 
teaching material about RNA biology is collected and provided on the webpage. 
The information varies from introduction in the biochemistry of RNA in general to specialised topics of 
complex RNA biology and metabolism including alternative splicing and also applications of RNA molecules in 
modern medical treatment. 
356 a newsletter describing contemporary findings within the EURASNET; the newsletter will appear twice a 
year (month 42, 48 and 54) 
The newsletter will appear in December 2009 for the third time. The response of the first and the second (July 
2009) newsletter was very positive and they are available online (PDF document) on the EURASNET webpage. 
The second newsletter also included reports about meetings, workshops and summaries of students who took 
part in the EURASNET exchange. Another 8 members of EURASNET have been introduced together with two 
young investigators. An outlook for the upcoming meetings and workshops was given. Moreover a “news 
section” was introduced to communicate the interesting facts about EURASNET. 
357/358 media contest (scientist write press releases) (month 54) and a training workshop in public 
understanding of science for NoE scientists (month 54) 
A workshop with the aim to provide media training for network members and a media contest was planned for 
the second International EURASNET-meeting which will now take place in March 2011. The aim of the 
training workshop is to train EURASNET scientists, and particularly early career scientists, to communicate 
their scientific work/aims/role to the media. As part of the workshop, participants will be asked to prepare press 
releases for a contest. 

 
 
Problems and explanations for delays, postponements etc. 
243 The brochure should have been finished in month 34. It was decided to publish the brochure not only in one 
but also in a second language (German and English). Publication of the brochure (in German) was delayed until 
month 48.as it was necessary to make some major modifications in the brochure (requiring the changes to be 
translated anew) and because the public scientific officer, Claudia Panuschka,  ceased her work in the beginning 
of 2009,  
357/358 The Training workshop on public understanding of science and the media contest is scheduled for the 
second international EURASNET meeting in March 2011. 

 
Public scientific officer 
The former public scientific officer, Claudia Panuschka ended her work in the beginning of 2009.  Franziska 
Werba took over the job at the 15th of July 2009. She is working 15 hours per week.  She is located in Vienna 
and in contact with the WP19 leader Andrea Barta. She is responsible for gathering and providing information 
as well as preparation of scientific content for the EURASNET webpage and stays in close contact with the 
webpage team based in Dundee and the scientists of the network. She is in the process of both finalizing the 
EURASNET brochure and publishing the EURASNET newsletters. 
 
PUS activities 
 
Press releases in local media or magazines 
Giuseppe Biamonti’s group published an article in a national newspaper (La Stampa) entitled “DNA good bye. 
The new RNA era has just started” The article deals with the importance of alternative splicing, and presents the 
meeting in Assisi (Fourth annual EURASNET meeting, 23-24 April).  Daniel Schümperli wrote an article 
about genetic aspects of dog breeding for the "Cao Gazette", the journal of the Swiss club for Portuguese 
waterdogs. It is a sequel to an article which he wrote last year, and it will be published in December 2009. 
Edurado Eyras launched a press release at the Universitat Pompeu Fabra and at the Biomedical Research “Parc 
of Barcelona” about the work in collaboration with Alberto Kornblihtt’s lab with the title “Descobert un nou 
mecanisme molecular que intervé en la regulació gènica”. The Newspaper "La Nación" of Buenos Aires 
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(Argentina) released an article from Alberto Kornblihtt’s group in the Section “Ciencia y Salud” (Science and 
Health) on the 18th of May 2009: "Explican cómo la radiación UV provoca el suicidio de las células" 
(Argentine scientists... explain how UV radiation provokes cell suicide). It was a commentary of the papers on 
alternative splicing from his lab published in Cell and in PNAS. Furthermore another article on Kornblihtt’s 
group appeared at the 28th of June 2009 in the Newspaper "Clarín" of Buenos Aires, in the Section “Sociedad” 
(Society). The article was about: "Científicos argentinos hallan nun mecanismo clave en los genes" (Argentine 
scientists find a key gene mechanism). It was a commentary of the paper on alternative splicing from his lab 
published in Nat. Struct. Mol. Biol. Artur Jarmolowski participated as an expert in the TV program 
broadcasted on the “TVPinfo” channel, concerning the recent Nobel Prize winners in medicine and chemistry. 
Andrea Barta had a broadcast interview about the significance of this year’s Nobel Prize winners in Chemistry.  
 
 
Organization of Open house events and visits (pupils) 
 
Daniel Schümperli initiated a new series of events termed "Biologie am Samstag" at the Department of 
Biology (University of Bern). On Saturday, 24th of October he gave a presentation on his work on splicing 
correction in human inherited diseases under the title "Vom Labor zur Gentherapie". A person from the 
university communications department was present and prepared a short article. Glaucho Tocchini - 
Valentini’s group presented modern theories of DNA and RNA evolution and related informatics tools at the 
joint EMBL, CNR-IBC, ELLS. It was a theoretical-Practical Course "Evolution of Darwin’s Theory", for 
Secondary School Teachers and Students; in Monterotondo from the 15th to the 17th of July 2009. Angela 
Krämer did a presentation of a poster with general information about lab projects at the “Journée d’information 
aux collégiennes et collégiens” (Information day for high school students) in Geneva University on the 28th of 
October 2009. Göran Arkusjärvi discussed the significance of alternative splicing for a broad group of 
students at the BMC, Deptartment of Med. Biochemistry and Microbiology, Uppsala (Sweden) in February 
2009. On the 6th of November 2009 Artur Jarmolowski gave special lectures for school children on structure 
and function of nucleic acids at the “European Researchers’ Night 2009” (25th of September 2009). Members of 
his laboratory were involved in the organization of the event. Albrecht Bindereif did a practical course for 
high-school pupils. Andrea Barta organized with “Dialog Gentechnik” the European Researchers’ Night 2009 
in Vienna. It took place at the “Rinderhallen in St. Marx” in Vienna. At the event the station organized by 
Andrea Barta’s group demonstrated “Alternative Splicing” with the help of a gene puzzle. Moreover 
EURASNET pamphlets (see Figure 1) were available at both the “Intron-exon-puzzle” booth and the EU-booth 
to highlight the work of this project and its members. The response of the event was very positive. There have 
been hundreds of pupils visiting the researchers’ night with their school classes. Moreover a lot of families have 
been there as well. Craig Simpson from John Brown’s lab regularly hosts visits of school pupils and describes 
gene expression, RNA and splicing topics and this year took part in a “Career Insight day” where pupils 
interested in biology spent “a day in the lab”.  
 
 
Seminars for a broader audience 
 
Andrea Barta held a public lecture and debate at the “Wiener Vorlesungen” on the 200th anniversary of 
Darwin’s birth on the 12th of February about Darwin’s theory in the light of modern Molecular Biology. 
Giuseppe Biamonti has organized a plenary section on alternative splicing during the Annual Meeting of the 
Italian Federation of Life Sciences held in Riva del Garda in September 2009. Ian Eperon gave a talk at 
Southampton General Hospital, entitled 'RNA splicing: finding opportunities in uncertainty’ on the 21st of May. 
In addition he visited Prosensa (Netherlands) on the 14th of July to discuss collaborations with SME and gave a 
talk open to the entire science park entitled “Bifunctional Oligos”. On the 2nd of November he had a talk at the 
joint meeting of Royal Society of Medicine Section. The content was about Medical Genetics and EURASNET 
entitled 'Getting the message’. The EURASNET coordinator Reinhard Lührmann presented the EURASNET 
network and the importance of alternative splicing research in lectures and practical courses taking place during 
the 2009 EICOS Meeting in Göttingen. EICOS, the European Initiative for Communicators of Science aims on 
the improvement of communication between journalists and scientists in the wider field of molecular biology 
and genetic engineering. Juan Valcarcel gave a public lecture in the “Scientific Café” about "What is behind 
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the genome" organized by Fundació Caixa Catalunya. Chris Smith held a seminar in March 2009 about 
“Exploring the alternative transcriptome.” The audience has been group leaders, administrators, senior 
technicians and so on.  Göran Akusjärvi gave a talk to an audience of group leaders, post docs, students, 
technicians and department administrators working in different scientific fields about the significance of 
alternative splicing (15th of June 2009). Diana Baralle held a seminar for school children in Hampshire in May 
2009. Moreover she gave a talk on “AS and impact for Clinical Medicine” in the Royal Society of Medicine in 
November 2009. Didier Auboeuf did a lot of presentations this year: the first one was on the 28th of April, a 
presentation on splicing and cancer to cancer biologists in Brno. The second was held on the 9th of September: 
It was a presentation on splicing and cancer to M2 students in Nancy, France. He also made presentations on 
splicing and cancer to geneticists in Paris, France (1st October) and to M2 students in Dijon, France (3rd of 
October). Finally, on the 3rd of November he gave a presentation on splicing and cancer to oncologists in Lille, 
France. Artur Jarmolowski gave a lecture in Lodz (Poland) for biology teachers. The title of his talk was 
“miRNAs: small molecules for special tasks” (29th of October 2009). Albrecht Bindereif did a talk at the 
Biotechnica Hannover (8th of October 2009) on genome-wide alternative splicing analysis for general audience. 
Anabelle Srebrow gave a talk to an audience of group leaders, post docs, students and technicians working in 
different scientific fields at the INTA (Argentina National Institute of Agricultural Technology) Buenos Aires, 
August 24, 2009. The Title was: “Activity of splicing factors at different steps of gene expression regulation: 
from alternative splicing to protein sumoylation”. Federico Pelisch, one of her graduate students, gave a talk to 
an audience of group leaders, post docs, students and technicians working on different scientific fields at the 
Welcome Trust centre for gene regulation and expression, Dundee, UK (10th of September 2009) on “The 
serine arginine-rich protein SF2/ASF regulates protein sumoylation”. Janusz Bujnicki held a lecture at the 
opening ceremony for the new academic year at the Faculty of Biology, Adam Mickiewicz University in Poznan 
(Poland), "Metabolism of nucleic acids: bioinformatics perspective" on the 2nd of October 2009. John Brown 
spoke about alternative splicing in animals and plants to the molecular medicine department in Dundee. Maria 
Carmo-Fonseca gave a seminar on “What we know about our genes” to an audience of people who work at 
pharmacies in Portugal (seminars were held in three different cities). 
 
 
Others 
 
Daniel Schümperli’s music group “Hugo hat Töne”, which was founded in 2001, got another contract this year. 
They were asked to prepare a new program for a festival of modern and classical music entitled "Vom Himmel" 
. They kept the band name HUGO, and their new program was named "HUGO in the sky (no diamonds)". The 
tunes are based on data collected from different sources in the earth's atmosphere and its nearer space - our solar 
system (bird migrations and extinctions, airplane routes, weather and climate data, the orbits of planets or data 
from scientific space missions). They played this program twice during the festival in April/May in a concert in 
Bern (Switzerland). A next performance is scheduled for 11th of November at the museum of natural history. 
Glaucho Tocchini-Valentini was co-author for a “Nature Opinion” paper: Schofield PN, et al., Post-
publication sharing of data and tools (Nature (2009); 461(7261): 171-3). The paper focuses on the crucial need 
of encouraging and improving common sharing of published bio-medical data resources and tools. Alberto 
Kornblihtt was also involved in some further newspaper releases. He was interviewed for example in the 
Newspaper: "La Nación" of Buenos Aires, Argentina about the importance of the Nobel Prize awarded to 
Elizabeth Blackburn, Jack Szostak and Carol Greider for the telomeres and telomerase. This article appeared on 
the 6th October 2009 with the title: "El Nobel de medicina para un avance en la lucha contra el cáncer" (The 
Nobel Prize in Medicine for the advancement in the struggle against cancer). Furthermore he wrote an article in 
the newspaper "Clarín" in the Section: Sociedad (Society) on the 6th October 2009. The Article title: "Un gran 
logro que merecía este premio" (A great achievement deserving this prize). It was an opinion article on the 
Nobel Prize awarded to Elizabeth Blackburn, Jack Szostak and Carol Greider for the telomeres and telomerase. 
Additionally he appeared in TV. He recorded 5 micro appearances (5-7 minutes each) in the program 
"Científicos, industria argentina" (Scientists, made in Argentina), conducted by mathematician and the science 
journalist Adrián Paenza. The program was broadcasted by Channel 7, the national public television channel, 
once a week. The micros dealt with evolution, natural selection, genes, gene expression, etc. Andrea Barta 
wrote an article in the “Wissenschaftliche Nachrichten” about the Nobelprize for Chemistry entitled: “The 
chicken and egg problem of the ribosome” and gave a talk about this issue on the 3rd of November in the 
Physikalische Chemische Gesellschaft, Austria. Juan Valcarcel participated in the design and adaptation of the 
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2 WAYS-PUZZLE (see below) to Catalonian language, in collaboration with the Fundación Catalana para la 
Recerca e Innovació (Catalonian Foundation for Research and Development). 
 
Establishment of a Gene-Puzzle to explain “Alternative Splicing” to the general public: 
This project was partially funded by the “2 WAYS” project, which gives the possibility to EUSCEA members 
to add festivals or special science events to give more visibility to local or national goverments and parliaments, 
to know more about the impact which the events had on visitors and to connect with other members and with 
modern science projects. The applied 2 Ways project GEN-PUZZLE, was accepted. At the researchers’ night in 
the “Rinderhallen” different stations dealt with the topics “Alternative Splicing” and “EURASNET”. The 
principles of splicing were presented with an “intron-exon-puzzle”, which allowed participants to build different 
sentences from a set of words. Comparable to pearls on a string, items representing exons and introns have been 
placed on a cord, exemplifying the pre-mRNA. While introns were made from tubing, exons were made from 
foamed rubber stamps (“moosgummi”) with letters or words (see Figure 2). The exons had junctions at each end 
(representing splice sites), by which they could be connected with each other to create a message i.e. make a 
sentence, representing the mature mRNA with the introns spliced out.  The 3-dimensional structure of the exons 
served as a stamp and allowed the message to be print (translated) on a sheet of paper which participants could 
take home. Different “strings” representing distinct pre-mRNAs have been created, which facilitated the 
explanation of different regulatory uses for splicing i.e. alternative splicing. The remit was to explain the fact 
that one pre-mRNA can produce several distinct messages with different meanings (i.e. the string I -  - - NY   
can produce: I NY; I  NY, while the string I - - NY – VIENNA can produce  I  NY and I VIENNA).       
Splicing should be “done” according to a template with the information which exons to connect. Participants 
could either “splice or translate” on their own or at the event enter into a competition with other participants to 
complete a set of correct proteins first. 
Information material (poster, folder) was presented on site (Figure 2). This provided information about 
alternative splicing, examples and its relevance for biology (e.g. sex determination in Drosophila, sensory cells 
in the ear, alternative splicing and cancer, etc.). The participating scientists explained scientific examples, where 
splicing plays an essential role in the regulation of gene expression. They raised awareness for the fact that 
regulation of alternative splicing is an important aspect and that this aspect is subject of intense research.  

 
Figure 1: The EURASNET pamphlet for the EU–corner on the European Researchers’ Night 2009 in Vienna. 
 



 

82 

 

Figure 2: The explanation for the GEN – PUZZLE for the European Researchers’ Night 2009 in 
Vienna. 

 

 
 
Photo: European Researchers Night 2009 Vienna: Demonstrating EURASNET Gen_puzzle 
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Work Package 20 SMEs and Technology Transfer 
 
Lead Participant: Angus Lamond 

 

   month 
   planned achieved 
deliverables: 249 Screen at least 10,000 compounds in vitro for inhibitory 

effects on splicing (month 42). 
42 see 362 

 250 Develop a stable cell line for evaluating the effect of 
chemical inhibitors on pre-mRNA splicing in vivo (month 
40). 

40 40 

 251 Evaluate the mechanism of splicing inhibition by small 
molecule effectors identified in screening initiative (month 
42) 

42 in part 

 359 Develop and/or market commercially at least three new 
reagents/products for the RNA community (month 54). 

54 on target 

 360 Establish at least two new human stable cell lines for use in 
analysing pre-mRNA splicing inhibitors in vivo 

54 48 

 361 Evaluate the mechanism of splicing inhibition by small 
molecule effectors identified in screening initiative (month 
54) 

54 on target 

 362 Screen at least 10,000 compounds for inhibitory effects on 
splicing either in vitro or in vivo (month 54). 

54 on target 

 
Objectives of the work package 
• To provide NOE members with advice, information and training that will alert them to commercial opportunities in their 
research field and enhance their ability to interact successfully with the private sector. 

• To facilitate the commercial exploitation of reagents, technology and intellectual property in the field of RNA splicing and 
cognate areas; to forge commercial links between NOE members and existing European companies. 

• To enhance the commercial viability of a spin-out drug discovery company using RNA splicing factors as drug targets. 
 
Short description of activities 
249 Screen at least 10,000 compounds in vitro for inhibitory effects on splicing. 
 
250 Develop a stable cell line for evaluating the effect of chemical inhibitors on pre-mRNA splicing in vivo. 
 
251 Evaluate the mechanism of splicing inhibition by small molecule effectors identified in screening initiative. 
359 Develop and/or market commercially at least three new reagents/products for the RNA community (month 54). 
360 Establish at least two new human stable cell lines for use in analysing pre-mRNA splicing inhibitors in vivo 
361 Evaluate the mechanism of splicing inhibition by small molecule effectors identified in screening initiative (month 54) 
362 Screen at least 10,000 compounds for inhibitory effects on splicing either in vitro or in vivo (month 54). 
 
Summary: 
We are currently investigating the mechanism of splicing inhibition by small molecules and natural compounds that inhibit 
splicing in vitro. Native gels revealed that the compounds stall the spliceosome complex formation at different levels and we 
have also examined if the inhibitory effect is dependent on the type of pre-RNA used or not. At present we are trying to 
determine the composition of the spliceosome complexes in the presence of the compounds and to characterise the mode of 
action of some of the compounds in greater detail. 
 
Problems and explanations for delays, postponements etc. 
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Work Package 21 Reachout to the Broader RNA Community 
 
Lead Participant: John Brown 

 

   month 
   planned achieved 
deliverables: 252 Invite non-EURASNET RNA researchers to 

workshops/meetings to support interactions and 
collaborations. (month 42) (continuation of deliverable 
123) 

42 42 

 253 Maintain updated contact list of RNA researchers and 
groups in Europe. (month 42). (continuation of deliverable 
124) 

42 42 

 256 Regular requests for information from members. Requests 
for information will be sent out quarterly and collated. 
(month 42) 

42 42 

 363 Maintain contacts of RNA researchers and appropriate 
clinicians and disseminate information on meetings, 
workshops and items of interest by direct contact and via 
the new website (month 54). 

54 on target 

 364 Capture and quantify information on EURASNET activities 
by regular general and targeted requests (month 54). 

54 on target 

 
 
Objectives of the work package 
• To identify and make contact with other EU-funded groups and other relevant organizations in Europe, to produce a 
database of e-mail contacts of their members. 
• To establish contact with these members and make them aware of our existence and our aims. 
• To promote exchange of expertise within this extended network. 
• To collect and disseminate information about conferences and workshops on relevant topics. 
• To identify sources of grant funding for applications to extend these activities 
• To identify commercial organisations to support and promote RNA research 
 
Short description of activities 
252  Invite non-EURASNET RNA researchers to workshops/meetings to support interactions and collaborations.  
 
Using the list of European RNA researchers and names of clinicians provided by EURASNET members, 
information on upcoming EURASNET workshops and meetings is circulated. The newsletter prepared under 
WP19 has also been circulated.   
 
 
253  Maintain updated contact list of RNA researchers and groups in Europe. 
 
We continue to add to a list of RNA researchers in Europe consisting of both EURASNET members and non-
EURASNET RNA researchers. We have also added Associate Members to the website when RNA scientists 
have requested to be involved. Associate members are first approved by the management committee. We have 
also asked EURASNET members to suggest other such members.  
 
 
256 Regular requests for information from members.  
 
The web team request information from EURASNET members for the web site, for dissemination and for their 
personal pages. In addition, automatic literature searches are carried out to identify publications from 
EURASNET members such that an up-to-date list is maintained on the website.  
 
 
363  Maintain contacts of RNA researchers and appropriate clinicians and disseminate information on meetings, workshops 
and items of interest by direct contact and via the new website (month 54).  
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We continue to add to a list of RNA researchers in Europe consisting of both EURASNET members and non-
EURASNET RNA researchers.  
 
364  Capture and quantify information on EURASNET activities by regular general and targeted requests (month 54).  
 
We request information on all activities to do with Public Understanding of Science (WP19) and Reachout to 
the Broader RNA community and collate this information for reporting. Automatic literature searches maintain 
an up-to-date publications list and members are given the opportunity to identify any omissions.  
 
 
 
Problems and explanations for delays, postponements etc. 
##   

 
 
Report 
All of the members of the EURASNET network are involved in promoting the importance of alternative 
splicing to the wider RNA community through a wide range of activities. Besides this WP, the other 
“Dissemination” WPs (e.g.WP16 – Conferences/meetings) and the EURASNET website (WP1) are important 
vehicles for disseminating information about EURASNET activities and transferring knowledge and practical 
skills in RNA biology and alternative splicing. In addition, to optimize our resources, we have actively built 
close links between this work package, the website (WP1) and Public Understanding of Science (WP19). 
 
One of the objectives of the EURASNET network is continually involved in promoting the importance of 
alternative splicing to the wider RNA community. This is achieved through a range of different activities 
including presentations at EURASNET-organised workshops, seminars, talks and posters at national and 
international meetings, presentations to industry, communication with groups involved in disease therapy and in 
talks to RNA-orientated PhD students. All EURASNET members take part in various of these activities thereby 
promoting alternative splicing. Some members of EURASNET are also involved in other RNA-based EU 
projects and networks allowing the direct transfer of information and knowledge among RNA groups across 
Europe. A highlight in 2009 was the election of Angela Krämer as secretary/treasurer of the RNA Society for 
2009-2011, demonstrating the high regard with which she is held in the RNA community. Andrea Barta was 
one of the directors of the RNA Society for the past two years and Reinhard Lührmann is currently president 
of the RNA Society. These important positions also show the intense interaction of EURASNET members 
within the International RNA community. 
 
The very important route for disseminating information on alternative splicing to the wider RNA community is 
1) publication of refereed papers and 2) presentations of research at national and international meetings. In 
2009, EURASNET members have published 86 papers in refereed journals not including book chapters. Of 
these publications, 53 are related to alternative splicing and acknowledge EURASNET funding. Seventeen of 
these papers emanate from two or more EURASNET groups. In addition, the “Methods in Alternative pre-
mRNA Processing” book which is currently being produced will be of interest to many RNA biologists. 
Participation in national/international meetings is particularly important in publicising EURASNET and 
alternative splicing through the publication of abstracts or conference proceedings reflecting oral or poster 
presentations. More importantly, the EURASNET labs acknowledge EU-FP6 funding and EURASNET in 
acknowledgement slides and on posters to highlight the activities of EURASNET to non-EURASNET 
participants. The publications and conference proceedings are summarized below.  
 
 
Publications acknowledging EURASNET – 2009 
 
Activity Number 
Refereed publications from one EURASNET lab  100 
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Refereed publications from interactions between more than one EURASNET lab  16 
Conference proceedings involving one EURASNET lab 78 
Conference proceedings from interactions between more than one EURASNET lab  36 
 
The number of publications clearly reflects the scientific activity of the Network. The publications involving 
more than one EURASNET lab reflects the active interactions among the groups and the added value which the 
network is bringing to this community. 
 
The wide range of other activities in communication of alternative splicing research and the EURASNET 
network are summarized under various headings below and illustrated with a number of examples. 
 
Broader outreach to the wider RNA community - 2009 
  
Activity Number 
Presentations at workshops 29 
Presentations at national RNA groups or meetings 20 
Organisation of national/international meetings 14 
Presentations at national/international meetings 66 
Invited seminars 50 
Presentations/consultancy to industry/SMEs 6 
Consultancy to therapeutic groups 5 
Education of RNA focused students 17 
 
Workshops:  EURASNET has organized workshops and Interdisciplinary Focus meetings for molecular biology 
students and postdoctoral scientists, clinicians and clinical molecular biologists, and scientists working on other 
areas of RNA biology or wider biological science or medicine. The workshops (see WP16 report).provide 
knowledge and information on alternative splicing as well as practical skills (e.g. splicing analyses, mini-gene 
systems, cell biology techniques etc) based on the outstanding expertise of EURASNET members.  
 
The importance of alternative splicing in disease has been addressed by Workshops and Interdisciplinary Focus 
meetings including neurological diseases and the use of mouse models (organized by Diane Baralle, Jamal 
Tazi, Stefan Stamm, Francisco Baralle, Juan Valcárcel and others). The need for robust high throughput 
technologies to measure alternative splicing globally and associated bioinformatic and computing technologies 
are extremely important topics which have been addressed by workshops in 2009 (organized by Juan 
Valcárcel, Chris Smith and others). Finally, RNA-protein interactions, the “Splicing Code” and the cell 
biology of splicing have all been covered by workshops and IFMs in 2009 (organized by Maria Carmo-
Fonseca, Eduardo Eyres, Frédéric Allain, Juan Valcárcel and others). Besides those directly involved in 
organizing these workshops and IFMs, an important aspect of their success is the contribution of other 
EURASNET members who give presentations on their alternative splicing research, take part in practical 
courses and interact with and mentor other participants.  
 
All of these activities attract non-EURASNET RNA biologists and increase awareness of alternative splicing 
through the transfer of knowledge and practical skills. 
 
Finally, the Annual EURASNET meeting held in Assisi was organized by Giuseppe Biamonti and Ian Eperon 
and various inter work-package meetings have been organized.   
 
National RNA groups or meetings:  Many countries have national RNA groups who organize meetings for 
RNA scientists where EURASNET members have the opportunity to present their research on alternative 
splicing. In January 2009, Jean Beggs and John Brown organized the UK RNA Splicing workshop which 
brought together labs across the UK working on splicing. All sessions were chaired by EURASNET members 
and a number of presentations featured EURASNET highlighting the support from the network. Goran 
Akusjärvi and Albrecht Bindereif gave presentations at the Uppsala RNA Research centre and RNA Club 
Frankfurt respectively and Kathrin Meyer from Danny Schümperli’s lab spoke at the Swiss RNA workshop in 
Bern (Angela Krämer, Daniel Schümperli are co-organisers). Jamal Tazi was invited to speak at workshops 
on retrovirus and cancer research in la Grande Motte, France. 
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National/international meetings: Besides the various EURASNET workshops and IFMs which attract 
international participants, Artur Jarmolowski was a co-organiser of the 4th Polish Society for Experimental 
Plant Biology Meeting held in Krakow in September (also sponsored by the Biochemical Society). Diane 
Baralle organized a meeting of the Royal Society of Medicine in London in November on Alternative Splicing - 
Impact for Clinical Medicine. The Coordinator Reinhard Lührmann participated in the 2009 ESF Conference 
in Granada, a conference which provided the opportunity to discuss future RNA related research developments 
with EC officials. 
 
Besides these organizational activities, EURASNET members were active in attending national and 
international meetings with broader focus on cell biology, gene expression, biochemistry etc. and presenting 
their research on alternative splicing or acting as chair persons at these meetings. EURASNET was well-
represented at the RNA 2009 conference in Madison, Wisconsin and the Cold Spring harbor laboratories 
Eukaryotic mRNA Processing meeting in August 2009 with a host of oral and poster presentations (e.g. from 
Jean Beggs, Janusz Bujnicki, Didier Auboeuf, Karla Neugebauer among many others).   
 
Raising awareness of issues and knowledge about alternative splicing to other RNA researchers and to non-
RNA scientists and clinicians is achieved by presentation of research at national and international meetings on 
more general topics to broad audiences. Again EURASNET scientists have been extremely active in presenting 
alternative splicing and its role in expression control, cell and organism growth and development and disease. 
For example, Janusz Bujnicki spoke at the Central-Eastern INSTRUCT meeting in Budapest, the BIT 
conference in Torun and the EMBO YIP meeting in Istanbul. Davide Gabellini spoke at two EMBO 
conferences: Chromatin and Epigenetics (Germany) and Nuclear Structure and Dynamics (France). Jean Beggs 
was a keynote Speaker at the International Yeast Genetics Conference (UK) and also presented at the “Helicases 
and NTP-Driven Nucleic Acid Machines” meeting in Switzerland and the FEBS Advanced Lecture Course on 
Systems Biology in Austria. Mihaela Zavolan was involved in two small RNA conferences: the Keystone 
Symposium on Small regulatory RNAs in Victoria, Canada and the MicroRNA Symposium in Vienna. John 
Brown spoke about the joint research projects of the EURASNET plant groups at the 4th Conference of Polish 
Society of Experimental Plant Biology in Kracow and the European Research Area – Plant Genomics meeting 
in Lisbon. Reinhard Lührmann made presentations on the spliceosome and splicing at the Berlin proteomic 
Forum, the European Symposium of the protein society in Zürich and at the IUBMB meeting in Shanghai. 
Stefan Stamm presented at both the Prader-Willi Syndrome Research and Spinal Muscular Atrophy 
Conferences. Javier Caceres gave presentations at a Jacques Monod Conference on RNA regulation in Roscoff, 
the Tenovus Symposium in Glasgow, the IUBMB/FAOBMB in China in August and a workshop on RNA-
protein interactions in Spain. Postdocs from Francisco Baralle’s lab spoke at the EMBO Workshop 
“Messenger RNA 3’ ends and gene expression” in Oxford (UK), at the TDP43 symposium held in Busan, South 
Korea and the Alzheimer’s Association International Conference in Vienna and a postdoc from Artur 
Jarmolowski’s lab gave a talk at the annual meeting of the Polish Biochemical Society in Lodz.  
 
Invited seminars:  In addition to meetings and workshops, all EURASNET members are invited to give 
seminars in Universities and research organizations across Europe and the rest of the world. Seminars describe 
the latest research in alternative splicing and reach audiences who work on RNA or gene expression as well as 
other areas of biology.  
 
Talks/interactions with industry: EURASNET is associated with spin-off companies and some members have 
roles in scientific direction and management. For example, Jamal Tazi is a co-founder of “Splicos 
Therapeutics”, a co-operative laboratory between Splicos, CNRS, INSERM and the University of Montpelier to 
move drug discovery research to meet the needs of pharmaceutical research. Angus Lamond provides scientific 
input into the spin-out company, Dundee Cell Products. Ian Eperon has made presentations to Prosensa and to 
the East Midlands business development group. 
 
Consultancy to therapeutic/diagnostic groups: some EURASNET members consult for groups involved in 
developing diagnostic methodologies for examining whether and to what extent alternative splicing is involved 
in disease phenotypes; similarly some EURASNET members are involved as experts in alternative splicing 
advising groups addressing therapeutic approaches to correcting splicing or alternative splicing defects in 
specific disease.  For example, Ian Eperon, Francisco Baralle, Diana Baralle, Daniel Schümperli Davide 
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Gabellini, Jamal Tazi etc are all active in this area. Jamal Tazi reviews grants for bodies such as the 
Association Francaise des Myopathies and is scientific director of “Splicos Therapeutics”.  
 
Education of RNA-focused students: An important objective is to transfer knowledge about the opportunities of 
research in alternative splicing to early career scientists to attract talented people into the field. Most 
EURASNET members are involved in teaching broad aspects of molecular and cell biology and biochemistry to 
undergraduate, Masters level and PhD students. Andrea Barta is heading a focused International PhD program 
on RNA Biology at the Vienna Biocenter which allows spreading EURASNET related activities throughout the 
large Viennese RNA community. When possible, EURASNET members are able to specifically promote 
alternative splicing research via lectures, tutorials, or retreats with students who already have a focus on RNA 
biology. For example, Francisco Baralle and Glauco Tocchini-Valentini presented EURASNET activities at 
the annual ICGEB/CNR-IBC theoretical course on “RNA structure and function” in Trieste, Italy. Danniel 
Schümperli lectured on eukaryotic gene expression in an MSc student course at the University of Bern, 
Mihaela Zavolan presented at the Otto Warburg summer school, and Angela Krämer gave a 2-week practical 
course on “Methods of mRNA maturation” (including lectures on alternative splicing). Janusz Bujnicki gave 
lectures and tutorials on RNA structure prediction and modeling, and bioinformatics at the IRTG workshop and 
Summer School of Bioinformatics, both in Poznan. Jamal Tazi gave Masters seminars on alternative splicing in 
Paris, Montpelier and for the Gulbenkian Programme for MDs in Lisbon. Diane Baralle spoke at the 
Southampton University Induction Program. 
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Andrea Barta ABa

Albrecht Bindereif ABi

Artur Jarmolowski AJ

Alberto R. Kornblihtt AKo
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Bertrand Séraphin BS

Christiane Branlant CB

Christopher Smith CS

Didier Auboeuf DA

Diana Baralle DB

Davide Gabellini DG

Daniel Schümperli DS

Eduard Bertrand EB

Eduardo Eyras EE

Frédéric Allain FA

Francisco Baralle FB
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Gil Ast GAs

Giuseppe Biamonti GB
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Henning Urlaub HU

Ian Eperon IP

Jean Beggs JBe

John Brown JBr

Janusz Bujnicki JBu

Javier Caceres JC

Jørgen Kjems JK
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Jamal Tazi JT
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Reinhard Lührmann RL
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Publications 2009 
Author Title Publication EURASNET 

Collaboration +/-1 
EURASNET 

acknowledgement2 

Rossbach O, Hung LH, Schreiner S, 
Grishina I, Heiner M, Hui J, Bindereif 
A. 

Auto- and crossregulation of 
the hnRNP L proteins by 
alternative splicing 

Mol Cell Biol. 2009 Jan 5 
  

Shaked I, Zimmerman G, Soreq H. Stress-induced alternative 
splicing modulations in brain 
and periphery: 
acetylcholinesterase as a 
case study 

Ann N Y Acad Sci. 2008 
Dec;1148:269-81 

  

Hartmann B, Castelo R, Blanchette M, 
Boue S, Rio DC, Valcarcel J. 
 

Global analysis of alternative 
splicing regulation by insulin 
and wingless signalling in 
Drosophila cells.   

Genome Biol. 2009 Jan 
29;10(1):R11.  + 

Weinmann L, Hock J, Ivacevic T, Ohrt 
T, Mutze J, Schwille P, Kremmer E, 
Benes V, Urlaub H, Meister G. 
 

Importin 8 Is a Gene 
Silencing Factor that Targets 
Argonaute Proteins to 
Distinct mRNAs 

Cell. 2009 Jan 21;.. 

  

Marcucci R, Romano M, Feiguin F, 
O'Connell MA, Baralle FE 

Dissecting the splicing 
mechanism of the Drosophila 
editing enzyme; dADAR. 

Nucleic Acids Res. 2009 
Jan 19.  + 

Raponi M, Buratti E, Dassie E, 
Upadhyaya M, Baralle D. 

Low U1 snRNP dependence 
at the NF1 exon 29 donor 
splice site. 

FEBS J. 2009 
Apr;276(7):2060-73. 
 

+ + 

Poy MN, Hausser J, Trajkovski M, 
Braun M, Collins S, Rorsman P, 
Zavolan M, Stoffel M. 

miR-375 maintains normal 
pancreatic {alpha}- and 
{beta}-cell mass. 

Proc Natl Acad Sci U S A. 
2009 Mar 16 
 

  

Saliou JM, Bourgeois CF, Mena LA, 
Ropers D, Jacquenet S, Marchand V, 
Stevenin J, Branlant C. 

Role of RNA structure and 
protein factors in the control 
of HIV-1 splicing.. 

Front Biosci. 2009 Jan 
1;14:2714-29 + + 

                                                
1 More than one EURASNET member is an author 
2 EURASNET is mentioned in the acknowledgements 
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EURASNET 
acknowledgement2 

Szarzynska B, Sobkowiak L, Pant BD, 
Balazadeh S, Scheible WR, Mueller-
Roeber B, Jarmolowski A, 
Szweykowska-Kulinska Z. 

Gene structures and 
processing of Arabidopsis 
thaliana HYL1-dependent 
pri-miRNAs.  . 

Nucleic Acids Res. 2009 
Mar 20;.   

Hartmann B, Valcarcel J. Decrypting the genome's 
alternative messages.   

Curr Opin Cell Biol. 2009 
Mar 21   

Rossbach O, Hung LH, Schreiner S, 
Grishina I, Heiner M, Hui J, Bindereif 
A. 

Auto- and cross-regulation of 
the hnRNP L proteins by 
alternative splicing. 

Mol Cell Biol. 2009 
Mar;29(6):1442-51.  + 

Marazziti D, Di Pietro C, Golini E, 
Mandillo S, Matteoni R, Tocchini-
Valentini GP. 

Macroautophagy of the 
GPR37 orphan receptor and 
Parkinson disease-
associated 
neurodegeneration.   

Autophagy. 2009 Jul 
9;5(5) 

  

Sapra AK, Anko ML, Grishina I, Lorenz 
M, Pabis M, Poser I, Rollins J, Weiland 
EM, Neugebauer KM. 

SR protein family members 
display diverse activities in 
the formation of nascent and 
mature mRNPs in vivo 

Mol Cell. 2009 Apr 
24;34(2):179-90  + 

Kershaw CJ, Barrass JD, Beggs JD, 
O'Keefe RT. 
 

Mutations in the U5 snRNA 
result in altered splicing of 
subsets of pre-mRNAs and 
reduced stability of Prp8. 

RNA. 2009 May 15 
   

Bush MS, Hutchins AP, Jones AM, 
Naldrett MJ, Jarmolowski A, Lloyd 
CW, Doonan JH. 

Selective recruitment of 
proteins to 5' cap complexes 
during the growth cycle in 
Arabidopsis.   

Plant J. 2009 May 7 

  

Kierzkowski D, Kmieciak M, Piontek P, 
Wojtaszek P, Szweykowska-Kulinska 
Z, Jarmolowski A. 
 

The Arabidopsis CBP20 
targets the cap-binding 
complex to the nucleus and 
is stabilized by CBP80.   

Plant J. 2009 May 12. 
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EURASNET 
acknowledgement2 

Molle D, Segura-Morales C, Camus G, 
Berlioz-Torrent C, Kjems J, Basyuk E, 
Bertrand E.  
 

Endosomal trafficking of HIV-
1 GAG and genomic RNAS 
regulates viral egress.   

J Biol Chem. 2009 May 
18 + + 

Reijns MA, Auchynnikava T, Beggs 
JD. 
 

Analysis of Lsm1p and 
Lsm8p domains in the 
cellular localization of Lsm 
complexes in budding yeast. 
  

FEBS J. 2009 May 20; 
 

  

Andersen MO, Howard KA, Kjems J. 
 

RNAi Using a 
Chitosan/siRNA Nanoparticle 
System: In Vitro and In Vivo 
Applications.   

Mol Biol. 2009;555:77-86. 

  

Dyrskjot L, Ostenfeld MS, Bramsen 
JB, Silahtaroglu AN, Lamy P, 
Ramanathan R, Fristrup N, Jensen JL, 
Andersen CL, Zieger K, Kauppinen S, 
Ulhoi BP, Kjems J, Borre M, Orntoft 
TF.  
 

Genomic profiling of 
microRNAs in bladder 
cancer: miR-129 is 
associated with poor 
outcome and promotes cell 
death in vitro. 

Cancer Res. 2009 Jun 
1;69(11):4851-60. 
 

  

Kofler M, Schuemann M, Merz C, 
Kosslick D, Schlundt A, Tannert A, 
Schaefer M, Luhrmann R, Krause E, 
Freund C.  
 

Proline-rich sequence 
recognition I: Marking GYF 
and WW domain assembly 
sites in early spliceosomal 
complexes. 

Mol Cell Proteomics. 
2009 May 30 

  

Ghigna C, Valacca C, Biamonti G. 
 

Alternative splicing and 
tumor progression.  

Curr Genomics. 2008 
Dec;9(8):556-70. 
 

  

Wolf E, Kastner B, Deckert J, Merz C, 
Stark H, Luhrmann R. 
 

Exon, intron and splice site 
locations in the spliceosomal 
B complex.   

EMBO J. 2009 Jun 18;. 
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EURASNET 
acknowledgement2 

Toiber D, Greenberg DS, Soreq H.  
 

Pro-apoptotic protein-protein 
interactions of the extended 
N-AChE terminus.   

J Neural Transm. 2009 
Jun 16;. 
. 

  

Mistry A, Glud SZ, Kjems J, Randel J, 
Howard KA, Stolnik S, Illum L. 
 

Effect of physicochemical 
properties on intranasal 
nanoparticle transit into 
murine olfactory epithelium. 

J Drug Target. 2009 Jun 
16; 
   

Apweiler R, Aslanidis C, Deufel T, 
Gerstner A, Hansen J, Hochstrasser 
D, Kellner R, Kubicek M, Lottspeich F, 
Maser E, Mewes HW, Meyer HE, 
Mullner S, Mutter W, Neumaier M, 
Nollau P, Nothwang HG, Ponten F, 
Radbruch A, Reinert K, Rothe G, 
Stockinger H, Tarnok A, Taussig MJ, 
Thiel A, Thiery J, Ueffing M, Valet G, 
Vandekerckhove J, Verhuven W, 
Wagener C, Wagner O, Schmitz G.  
 

Approaching clinical 
proteomics: current state and 
future fields of application in 
fluid proteomics. 

Clin Chem Lab Med. 
2009;47(6):724-44. 
 

  

 
Allo M, Buggiano V, Fededa JP, 
Petrillo E, Schor I, de la Mata M, 
Agirre E, Plass M, Eyras E, Elela SA, 
Klinck R, Chabot B, Kornblihtt AR. 

Control of alternative splicing 
through siRNA-mediated 
transcriptional gene 
silencing.   

Nat Struct Mol Biol. 2009 
Jun 21 

+ + 

Preusser C, Palfi Z, Bindereif A.  
 

Special Sm core complex 
functions in assembly of the 
U2 small nuclear 
ribonucleoprotein of 
Trypanosoma brucei.   

Eukaryot Cell. 2009 Jun 
19 

  

Baralle D, Lucassen A, Buratti E. 
. 

Missed threads. The impact 
of pre-mRNA splicing defects 
on clinical practice.   

EMBO Rep. 2009 
Aug;10(8):810-6. + + 
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acknowledgement2 

Tilgner H, Nikolaou C, Althammer S, 
Sammeth M, Beato M, Valcarcel J, 
GuigoR.   

Nucleosome positioning as a 
determinant of exon 
recognition.   

Nat Struct Mol Biol. 2009 
Aug 16 
 

  

Schwartz S, Meshorer E, Ast G.  
 

Chromatin organization 
marks exon-intron structure 
 

Nat Struct Mol Biol. 2009 
Aug 16; - + 

Heale BS, Keegan LP, McGurk L, 
Michlewski G, Brindle J, Stanton CM, 
Caceres JF, O'Connell MA. 
 

Editing independent effects 
of ADARs on the 
miRNA/siRNA pathways.   

EMBO J. 2009 Aug 27 

- - 

Meerson A, Cacheaux L, Goosens KA, 
Sapolsky RM, Soreq H, Kaufer D. 

Changes in Brain MicroRNAs 
Contribute to Cholinergic 
Stress Reactions.  . 

J Mol Neurosci. 2009 Aug 
27   

Schor IE, Kornblihtt AR. 
 

Playing inside the genes: 
Intragenic histone acetylation 
after membrane 
depolarization of neural cells 
opens a path for alternative 
splicing regulation 

Commun Integr Biol. 2009 
Jul;2(4):341-3. 
 - - 

 
Pena V, Jovin SM, Fabrizio P, 
Orlowski J, Bujnicki JM, Luhrmann R, 
Wahl MC. 

Common design principles in 
the spliceosomal RNA 
helicase Brr2 and in the 
Hel308 DNA helicase.   

Mol Cell. 2009 Aug 
28;35(4):454-66 + + 

Said N, Rieder R, Hurwitz R, Deckert 
J, Urlaub H, Vogel J. 
 

In vivo expression and 
purification of aptamer-
tagged small RNA 
regulators.   

Nucleic Acids Res. 2009 
Sep 2   

Hsiao HH, Meulmeester E, Frank BT, 
Melchior F, Urlaub H. 
 

"ChopNspice", a mass-
spectrometric approach that 
allows identification of 
endogenous SUMO-
conjugated peptides.   

Mol Cell Proteomics. 
2009 Aug 31 
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acknowledgement2 

Kornblihtt AR, Schor IE, Allo M, 
Blencowe BJ.  
 

When chromatin meets 
splicing.   

Nat Struct Mol Biol. 2009 
Sep;16(9):902-3.   - - 

Buratti E, Baralle FE. 
 

The molecular links between 
TDP-43 dysfunction and 
neurodegeneration.   

Adv Genet. 2009;66:1-34. 
  

Scott MS, Avolio F, Ono M, Lamond 
AI, Barton GJ. 

Human miRNA Precursors 
with Box H/ACA snoRNA 
Features. 

PLoS Comput Biol. 2009 
Sep;5(9) - - 

Sutter M, Striebel F, Damberger FF, 
Allain FH, Weber-Ban E. 
 

A distinct structural region of 
the prokaryotic ubiquitin-like 
protein (Pup) is recognized 
by the N-terminal domain of 
the proteasomal ATPase 
Mpa 

FEBS Lett. 2009 Sep 14;. 
 

  

Hausser J, Landthaler M, Jaskiewicz 
L, Gaidatzis D, Zavolan M. 
 

Relative contribution of 
sequence and structure 
features to the mRNA 
binding of Argonaute/EIF2C-
miRNA complexes and the 
degradation of miRNA 
targets.   

Genome Res. 2009 Sep 
18 

  

Zampieri, S., Filocamo, M., Buratti, E., 
Stroppiano, M., Vlahovicek, K., Rosso, 
N., Bignulin, E., Regis, S., Carnevale, 
F., Bembi, B., Dardis, A. 

Molecular and functional 
analysis of the HEXB gene in 
Italian patients affected with 
Sandhoff disease: 
Identification of 6 novel 
alleles. 

Neurogenetics 10, 49-58. 

 + 
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Zago, P., Baralle, M., Ayala, Y.M., 
Skoko, N., Zacchigna, S., Buratti, E., 
Tisminetzky, S. 

Improving human beta 
interferon production in 
mammalian cell lines by 
insertion of an intronic 
sequence within its naturally 
uninterrupted gene. 

Biotechnology and 
Applied Biochemistry 
52(3), 191-198.  + 

Weinmann, L., Höck, J., Ivacevic, T., 
Ohrt, T., Mütze, J., Schwille, P., 
Kremmer, E., Benes, V., Urlaub, H., 
Meister, G. 

Importin 8 Is a Gene 
Silencing Factor that Targets 
Argonaute Proteins to 
Distinct mRNAs. 

Cell 136(3), 496-507. 
[epub ahead of print]  + 

Rossbach, O., Hung, L.H., Schreiner, 
S., Grishina, I., Heiner, M., Hui, J., 
Bindereif, A. 

Auto- and crossregulation of 
the hnRNP L proteins by 
alternative splicing. 

Molecular and Cellular 
Biology 29(6), 1442-51.  + 

Feiguin, F., Godena, V.K., Romano, 
G., D'Ambrogio, A., Klima, R., Baralle, 
F.E. 

Depletion of TDP-43 affects 
Drosophila motoneurons 
terminal synapsis and 
locomotive behavior. 

FEBS Letters 583, 1586-
1592.  + 

D'Ambrogio, A., Buratti, E., Stuani, C., 
Guarnaccia, C., Romano, M., Ayala, 
Y.M., Baralle, F.E. 

Functional mapping of the 
interaction between TDP-43 
and hnRNP A2 in vivo. 

Nucleic Acids Research. 
37(12), 4116-4126  + 

Muñoz, M.J., Pérez Santangelo, S., 
Paronetto, M.P., de la Mata, M., 
Pelisch, F., Boireau, S., Glolihttver-
Cutter K., Ben-Dov, C., Blaustein, M., 
Lozano, J.J., Bird, G., Bentley, D., 
Bertrand, E. and Kornblihtt, A.R. 

DNA damage regulates 
alternative splicing through 
inhibition of RNA polymerase 
II elongation. 

Cell 137, 708-720. 
Commented as Leading 
Edge in Cell 137, 600-
602. + + 

Schor, I.E., Rascovan, N., Pelisch, F., 
Alló, M. and Kornblihtt, A.R. 

Neuronal cell depolarization 
induces intragenic chromatin 
modifications affecting 
NCAM alternative splicing. 

Proceedings of the 
National Academy of 
Sciences 106, 4325-4330. - + 
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Borroni, B., Bonvicini, C., Alberici, A., 
Buratti, E., Agosti, C., Archetti, S., 
Papetti, A., Stuani, C., Di Luca, M., 
Gennarelli, M., Padovani, A. 

Mutation within TARDBP 
leads to Frontotemporal 
Dementia without motor 
neuron disease. 

Hum. Mutat. 30(11), 
E974-983 - + 

Kim SH, Koroleva OA, Lewandowska 
D, Pendle AF, Clark GP, Simpson CG, 
Shaw PJ, Brown JW. 

Aberrant mRNA transcripts 
and the nonsense-mediated 
decay proteins UPF2 and 
UPF3 are enriched in the 
Arabidopsis nucleolus. 

Plant Cell. 2009 
Jul;21(7):2045-57. 

 + 

Koroleva OA, Calder G, Pendle AF, 
Kim SH, Lewandowska D, Simpson 
CG, Jones IM, Brown JW, Shaw PJ. 
 
 

Dynamic behavior of 
Arabidopsis eIF4A-III, 
putative core protein of exon 
junction complex: fast 
relocation to nucleolus and 
splicing speckles under 
hypoxia. 

Plant Cell. 2009 
May;21(5):1592-606 

 + 

Brooks MA, Dziembowski A, 
Quevillon-Cheruel S, Henriot V, Faux 
C, van Tilbeurgh H, Séraphin B. 

Structure of the yeast Pml1 
splicing factor and its 
integration into the RES 
complex. 

Nucleic Acids Res. 2009 
Jan;37(1):129-43. Epub 
2008 Nov 25.  + 

Marazziti D, Di Pietro C, Golini E, 
Mandillo S, Matteoni R, Tocchini-
Valentini GP. 
 

Induction of macroautophagy 
by overexpression of the 
Parkinson's disease-
associated GPR37 receptor. 
 

FASEB J. 2009 
23(6):1978-87. PMID: 
19218498  
 

 + 

Di Segni G, Gastaldi S, Tocchini-
Valentini GP. 
 
 

Cis- and trans-splicing of 
mRNAs mediated by tRNA 
sequences in eukaryotic 
cells. 
 

Proc Natl Acad Sci U S A. 
2008 105(19):6864-9.  
  + 
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Zamboni M, Scarabino D, Tocchini-
Valentini GP 

Splicing of mRNA mediated 
by tRNA sequences in 
mouse cells. 
 

RNA. 2009 vol. 15 (12), in 
press 
  + 

Koscielny G, Le Texier V, 
Gopalakrishnan C, Kumanduri V, 
Riethoven JJ, Nardone F, Stanley E, 
Fallsehr C, Hofmann O, Kull M, 
Harrington E, Boué S, Eyras E, Plass 
M, Lopez F, Ritchie W, Moucadel V, 
Ara T, Pospisil H, Herrmann A, G 
Reich J, Guigó R, Bork P, Doeberitz 
MK, Vilo J, Hide W, Apweiler R, 
Thanaraj TA, Gautheret D 

ASTD: The Alternative 
Splicing and Transcript 
Diversity database.. 
 

Genomics. 2009 
Mar;93(3):213-20. Epub 
2008 Dec 24. PubMed 
PMID: 19059335.  
  
 +  

Bovine Genome Sequencing and 
Analysis Consortium (includes E. 
Eyras) 
 

The genome sequence of 
taurine cattle: a window to 
ruminant biology and 
evolution.  

Science. 2009 Apr 
24;324(5926):522-8. 
PubMed PMID: 
19390049.  
 

  

Colombrita C., Zennaro E., Fallini C., 
Weber M., Sommacal A., Buratti E., 
Silani V., Ratti A. 

TDP-43 is recruited to stress 
granules in conditions of 
oxidative insult. 

Journal of 
Neurochemistry. 2009, 
111: 1051-1061. 

- + 

Haque A., Buratti E., Baralle F.E. Functional properties and 
evolutionary splicing 
constraints on a Composite 
Exonic Regulatory Element 
of Splicing (CERES) in CFTR 
exon 12. 
 

Nucleic Acids Research, 
2009, in press 

- + 
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Corrado L., Ratti A., Gellera C., Buratti 
E., Castellotti B., Carlomagno Y.M., 
Ticozzi N., Mazzini L.,  Testa L., 
Taroni F., Baralle F.E., Silani V., 
D’Alfonso S. 

High Frequency of TARDBO 
gene mutations in Italian 
patients with Amyotrophic 
Lateral Sclerosis 

Hum. Mutat. 2009; 30(4): 
688-694 

- + 

Liu Y., Bourgeois C.F., Pang S., M. 
Kudla, N. Dreumont, L. Kister, Sun Y., 
Stévenin J., Elliott D.J. 

The germ cell nuclear RNA 
binding proteins hnRNP G-T 
and RBMY direct inclusion of 
a testis-specific exon in the 
human Groucho homologue 
TLE4. 

PLoS Genet. 2009 (in 
press) 

- + 

Rajan P., Dalgliesh C., Bourgeois 
C.F., Heiner M., Emami K., Clark E.L., 
Bindereif A., Stévenin J., Robson C., 
Leung H.Y., Elliott D.J. 

Proteomic identification of a 
novel Sam68-hnRNP L 
interaction with a role in 
alternative splicing 
regulation. 

BMC Cell Biol. 2009 (in 
press) 

+ + 

Dreumont N., Bourgeois C.F., Liu Y., 
Elliott D.J., Stévenin J. 

Human RBMY affects 
splicing in trans by 
modulating the function of 
9G8 and Tra2beta. 

J. Cell Sci. 2009 (in 
press) - + 

Dreumont N., Hardy S., Behm-
Ansmant I., Kister L., Argentini M., 
Branlant C., Stévenin J., Bourgeois 
C.F. 

TDP-43, hnRNP H and SC35 
regulate the splicing of SC35 
terminal intron in an opposite 
manner. 

Nucleic Acid Res. 2009 
(in press) + + 
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hnRNP G regulates splice 
site selection by binding to 
CC(A/C)-rich regions in pre-
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+ + 
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Cancer Res. Under 
Revision 
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organized macromolecular 
machine in the nucleus? 

Trends Cell Biol. 2009 
19(8): 357-384 - + 
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5.2 Consortium Management (Work package 22) 
 
 
   month 
   planned achieved 
deliverables: 258 Prepare Annual Report for 2008 period (month 38). 38 40 
 261 Report on decisions made during the Annual Meeting 2009 

(month 41). 
41 42 

 270 Prepare Annual Report for 2009 period (month 50). 50 50 
 365 Steering Committee Meetings at month 39,42, 45, 48, 51, 

54 
39-54 39-48 

 366 Quarterly network e-mail at months 39,42, 45, 48, 51, 54 39-54 39-48 
 
 
Management (Göttingen) was actively involved in the planning and organization of the 2009 Annual Meeting in 
Assisi, Italy as well as in the organization of other EURASNET meetings. Minutes of the Annual Conference as 
well as a complete set of reports on workshops and IFMs were forwarded to the EC. 
 
Management (Göttingen) prepared the Annual Report  for 2009 (month 37-48) and submitted the scientific part 
of the report in February 2010. The complete 2009 needs to be finalized after the Lisbon Annual Meeting which 
already takes place the first week of March 2010.  
 
Also in 2009 the steering committee convened frequently to discuss major administrative decisions and 
scientific problems of the network. Major discussions and decisions in 2009 centered around the planning of the 
Annual Meeting in Assisi, amendments and the high-throughput enabling fund. 
 
The Göttingen based management team served as a hub for the distribution of help on all scientific, financial 
and legal questions, in particular during the reporting period, and on matters of meeting and workshop activities. 
The team maintained the contacts to the EC, the SAB, the network members and their labs, their legal and 
financial departments. Göttingen managed all financial traffic within the network including travel 
reimbursement. 
 
The Barcelona based management team was in charge of dissemination activities and was heavily involved in 
organizing several of the network's workshops and meetings, in particular the Barcelona workshop. Juan 
Valcárcel and Chris Smith continue to have a leading role in all Network decisions related to microarray 
technologies and deep sequencing approaches. The Barcelona team organized the 2009 Assisi mouse IFM. 
 
The management team around John Brown in Dundee was in charge for all website related aspects and for 
reachout activities. They closely  cooperated with the "Public Understanding of RNA Biology" team in Vienna. 
 
 
Additional coordination and intra-work package meetings 
 
Section 15.1 of this report again contains an outlook on EURASNET activities during the remaining network 
time. Interactions between two or more network members are described in the diagram of section 15.3. 
The network members working with plants (Barta, Brown and Jarmolowski) are working as a highly integrated 
unit and again had a joint meeting in Vienna 2009 to discuss future research and fund-raising strategies. 
 
In conjunction with the 2009 Assisi Annual Meeting EURASNET  organized an IFM on the impact of mouse 
models in alternative splicing. This meeting was organized in direct response to reviewer's criticism expressed 
in 2008. 
 
After the initial contract with Affymetrix concerning access to exon junction arrays had been finalized, arrays 
for seven EURASNET members were run at EMBL facilities. 
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Minutes of the General Assembly decisions during the Assisi Annual Reporting 2009 
 
33 of 40 members present, four more sent representative. Five out of seven SAB present. 
 
 
• Following discussion with EC, the network is now able to provide travel bursaries for students and postdocs 
attending EURASNET IFMs and splicing-related conferences like CSH, EMBO and RNA Society. Details have 
been circulated by Angela Krämer.  
 
• All ten young investigators receive an additional 3000 Euro each for salaries in their lab (student bursary 
program) from the WP17 budget. Details have been distributed. 
 
• Management submitted an Amendment Request for network extension (without additional funds) until the end 
of March 2011. The amendment request asked for an international conference in March 2011 to be designed as 
"a high-impact presentation platform of EURASNET achievements" and "to present and secure durable 
structures in networked research for the immediate time after network termination". The amendment request 
was approved. 
 
• The 2010 Conference in Lisbon has the character of a regular reporting conference. The three day program 
comprises a first day with dissemination/integration WP presentations followed by two days of the science WP 
presentations.  
 
EURASNET received highest marks from SAB, external reviewer and EC for its scientific and administrative 
performance. 
 
 
 
Formal changes in the network 
 
Participant 3 (S. Stamm University Erlangen, Germany) left the EURASNET NoE because of his relocation to 
the US. His web-related duties rest with member John Brown (participant 14, SCRI Dundee, UK). An 
amendment to the contract was approved.The remaining research tasks of Participant 3 are taken over to 100% 
by the remaining network members. The corresponding amendment request of Annex I was submitted and 
approved. The research funds for Stefan Stamm remain under the control of the coordinator and are distributed 
for tasks previously assigned to St. Stamm following case by case decisions. Stefan Stamm retains the status of 
a EURASNET associate. St. Stamm did not receive payments in 2008-2009 and his EURASNET account at the 
University of Erlangen was balanced and closed effective Feb 29, 2008. 
Further amendments were related to the third-party status of Partner 25 CERBM and a three month extension of 
the network without additional funding. 
 
Since 2008 two labs joined EURASNET as Associate Members : 
 
Dr. Jean-Marc Gallo, MRC Centre for Neurodegeneration Research, King's College London, UK 
Dr. Matthew JA Wood, Dep. of Physiology, Anatomy and Genetics, University of Oxford, Oxford, UK 
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6 DELIVERABLES FOR JPA (MONTH 37-54) 
 

Joint programme of activities (18 months period, month 37 - 54) 
 

Del. 
no. 

Deliverable name WP no. Date due 
(proj. 

month) 

Actual/Forecast 
delivery date  

Lead 
participant 

258 Prepare Annual Report for 2008 
period (month 38). 

22 38 40 Lührmann 

243 an extended brochure for the 
general public describing the 
NoE, the concepts, participants 
and projects, as well as 
alternative splicing in 
development and disease (month 
34) 

19 40 40 Barta 

245 a new version of the 
EURASNET leaflet (month 34) 

19 40 40 Barta 

250 Develop a stable cell line for 
evaluating the effect of chemical 
inhibitors on pre-mRNA splicing 
in vivo (month 40). 

20 40 40 Lamond 

235 2009 Annual Meeting, Assisi, 
April, 2009 To be organized by 
participant G. Biamonti (month 
40) 

16 40 40 Beggs 

261 Report on decisions made during 
the Annual Meeting 2009 
(month 41). 

22 41 42 Lührmann 

242 Pursue the possibility of 
selecting one program for a 1-2 
day career development 
workshop in which participants 
get hands-on training in the 
chosen topic (eg writing the cv, 
giving a talk or an  interview, 
making and presenting a poster) 
(month 41) 

18 41 delayed Kjems 

149 Liaise with targeted audiences 
and prepare appropriate content 
(month 42) 

1 42 42 Brown 

150 Tools and resources repository 
updated (month 42). 

1 42 42 Brown 

155 Integration of an algorithm that 
computes the likelihood of 
sequences to be single stranded 
(PU) values into FAST DB 
(month 42). 
 

4 42 42 Apweiler 

156 The EURASNET member 
Stamm published a method to 
calculate a statistical value (PU 
value) that expresses whether a 
given nucleotide in an RNA is 
single or double stranded. 
Experimental data show that 
exonic regulatory elements are 
preferably in single stranded 
conformation. We will 
implement a graphic 
representation of this algorithm 

4 42 42 Apweiler 
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in the FAST DB database 
(Hiller, M., Zhang, Z., 
Backofen, R., and Stamm, S. 
(2007). pre-mRNA secondary 
structure and splice site 
selection. PLOS Genetics 3, 
2147-2155) (month 42). 

160 The Zavolan lab implemented a 
snoRNA-mRNA binding model, 
and applied this method to the 
prediction of snoRNA targets in 
mouse (in collaboration with 
Stamm). They will apply this 
method to other systems such as 
plants. These latter predictions 
will be tested by the Brown lab 
in the plant Arabidopsis thaliana. 
In addition they will improve the 
quality of the miRNA target 
predictions, and will develop 
automated methods to update the 
predictions as more genomes 
and transcripts become 
available. Finally, they will 
develop methods to relate 
changes in mRNA expression to 
changes in the expression of 
miRNAs (month 42). 

6 42 42 Ast 

162 The Ast lab will compare splice 
sites and splicing factors that 
bind these sites among the entire 
eukaryotic kingdom (in 
collaboration with Eyras). They 
will compare the evolution of 
genes, exon-intron structure, 
intron gain and loss, and the 
effect of transposed elements in 
vertebrates and invertebrates 
(month 42). 

6 42 42 Ast 

163 The Eyras group in collaboration 
with the Smith group will study 
the splicing regulation of introns 
in which the branch site 
sequence located more than 100 
nucleotides from the 3’ss.  They 
will use comparative methods to 
extract possible regulatory 
sequences and secondary 
structres that may be involved in 
the regulation. They will also 
identify the cases that are related 
to disease. In colaboration with 
the Ast group they will compare 
the splicing mechanism in 
eukaryotes. Using multiple 
eukaryotic species, they will 
compare the properties of 
protein factors and snRNAs 
involved in splicing. They will 
investigate the role of the SR 
and hnRNPs proteins in the 
origin of regulated splicing 
(month 42). 

6 42 42 Ast 
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176 Exon Array (and junction array, 
if available) microarray analysis 
of effects of SF1 knockdown 
upon alternative splicing 
(Krämer, month 42) 

8 42 delayed Smith 

180 Application of deep sequencing 
to CLIP tags of SF1 and 
U2AF65 (Krämer, month 42) 

8 42 delayed Smith 

184 Continue to complete analyses 
of Arabidopsis NMD mutants 
and hyl1; SR protein  
overexpressor and mutant lines 
(month 42) 

8 42 delayed Smith 

185 The plant groups (will establish 
collaborations with other groups 
to analyse proteins which affect 
alternative splicing (month 42) 

8 42 42 Smith 

190 MS based proteomics of Brr2 
contain complexes (month 42) 

9 42 delayed Lührmann 

191 Establishing of stable cell line 
L4-33K and studying cellular 
and viral protein–protein 
complexes containing L4-33K 
including subcellular 
localization. (month 42) 

9 42 48 Lührmann 

90 Use the tap-tagged SRp30 
protein to select and MS-analyze 
ribonucleoprotein complexes in 
nSBs (month 42).continued 

10 42 delayed Cáceres 

194 Bertrand will analyze in detail 
the binding of U1-specific 
proteins to the transcription site 
of the HIV-1 reporter RNA by 
FRAP, including (i) 
interpretation of the FRAP 
curves with a diffusion-reaction 
model, (ii) analysis of the 
binding of U1 proteins on 
reporter RNA containing 
mutation in their splice donor 
sequence (either stabilizing or 
destabilizing U1 binding), (iii) 
analysing the binding of mutant 
proteins, unable to bind U1 
snRNP or other partners. He will 
determine the recruitment of 
splicing factors characteristic of 
a given spliceosomal complex 
(e.g. A, B, or C) on the 
transcription site of wild-type 
and mutant MINX reporter 
RNAs, and initiating the analysis 
of their binding dynamic by 
FRAP. 

10 42 40 Cáceres 

198 Carmo-Fonseca will perform 
FRET analysis of splicing factor 
interactions in the spliceosome. 
She will use stable cell lines 
expressing a tandem array of 
transgenes tagged with the MS2-
binding sequence. In these cells, 
co-transcriptional spliceosome 
assembly is visualized as a 

10 42 40 Cáceres 
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single fluorescent focus.  (month 
42) 

199 Lührmann will develop a more 
detailed picture of the mode of 
action of hPrp4 in the splicing 
machinery with particular 
respect to possible interaction 
partners. Lührmann and 
Urlaub will establish the 
phosphoproteom of human and 
yeast splicesomes. Lührmann 
will use phosphor-peptide 
specific antibodies for in situ 
localization of active 
spliceosomes (month 42) 

10 42 48 Cáceres 

200 Stamm will determine how PP1 
regulates the interaction of RNA 
with the splicing factos 
SF2/ASF, tra2-beta1 and 
SRp30c.  (month 42) 

10 42 38 Cáceres 

202 Srebrow will investigate the 
role of Akt as a novel SR protein 
kinase. The subcellular 
localization of SR proteins will 
be evaluated by observation of 
SR-GFP fusions in the presence 
of siRNA against AKT, and 
other established SR protein 
kinases, such as SRPK or CLK. 
(month 42) 

10 42 delayed Cáceres 

204 Description of isoform diversity 
and changes in core 
spliceosomal components in 
different tissues (month 42) 

11 42 42 Valcárcel 

205 Analysis of effects of SF1 
isoform overexpression on 
alternative splicing events 
identified by CLIP (month 42) 
 

11 42 42 Valcárcel 

206 Investigate the role of U2AF35 
isoforms and U2AF35-related 
proteins on splicing regulation / 
cell cycle progression (month 
42) 

11 42 42 Valcárcel 

208 Analyze SR protein and PTBL 
over-expression and mutant lines 
using the 384 AS RT-PCR panel 
(month 42) 

11 42 42 Valcárcel 

211 In depth characterization of 
trans-acting factors of particular 
interest with regards to their 
functionality, biochemical 
properties, and general 
importance for the cellular 
metabolism particularly in the 
development of tumors 
(Biamonti) (month 42) 

12 42 42 Baralle 

215 To determine the molecular 
basis for the effect of Prp45p on 
transcription, Beggs will analyse 
the effects of prp45 mutant 
alleles on the recruitment of 
CTD kinases and chromatin 

13 42 42 Neugebauer 



 

111 

 

remodeling factors to the ASC1 
gene by in vivo ChIP assay, and 
the interaction of these proteins 
with Prp45p will be tested in 
pull-down assays in vitro. 
(month 42) 

216 Aubeouf and Neugebauer will 
collaborate to establish splicing 
factor ChIP in MCF7 cell lines. 
These breast cancer cells are 
responsive to estradiol, which 
stimulates transcription of cyclin 
D1, PS2 and other genes. This 
cellular model will allow us to 
test the splicing process on gene 
products made in response to 
hormones. We will establish 
stable cell lines with integrated 
copies of BACs expressing 
GFP-tagged versions of U1 70K, 
U2AF65, Prp8, CBP80 and 
members of the SR protein 
family, in order to investigate 
the interplay between 
transcription, co-transcriptional 
spliceosome assembly and AS 
outcome. (month 42) 

13 42 42 Neugebauer 

219 Bertrand and Neugebauer will 
collaborate to determine whether 
splicing of HIV nascent 
transcripts is co-transcriptional, 
using a model gene comprising a 
split MS2 reporter. ChIP of the 
MS2 binding protein will 
indicate when and where along 
the gene splicing catalysis 
occurs. (month 42) 

13 42 delayed Neugebauer 

220 Identification of novel molecules 
based on luciferase model 
substrates for DMD exon 51 
skipping and LMNA aberrant 
splicing. (month 42) 

14 42 45 Tazi 

221 Validation of the efficacy of 
novel synthesized compounds in 
model mice for: Mo-MLV, HIV-
1, DMD, Breast metastic cancer 
and HGPS (month 42) 

14 42 delayed Tazi 

222 Validation of modified U7 
cassetes to correct SMN 
expression in a mouse model for 
SMA (month 42) 

14 42 42 Tazi 

223 Development of clinically useful 
drugs that direct the splicing 
pathway: both Antisense 
olinucleotides and small 
chemical molecules (month 42) 
 

14 42 42 Tazi 

224 Schümperli's group will further 
exploit the mouse SMA model 
mentioned above to: (i) 
determine the time point when 
SMN production is critical and 
requires therapeutic boosting; 

14 42 discontinued and 
partially replaced by 
del 345 

Tazi 
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(ii) study the ability of mutant 
SMN to counteract the SMA 
phenotype; (iii) study the role of 
SMN in motoneurons; (iv) 
develop ways to deliver the 
therapeutic U7 transgene to 
motoneurons. Additionally they 
will further improve their U7-
based exon skipping strategy. 
Concerning the analysis of the 
role of PTB in pseudoexon 
splicing, the group has just 
started a study to look at 
whether PTB-nPTB or other 
neuron-specific splicing 
regulators affect the splicing of 
agrin, a protein important for 
synapse establishment and/or 
maintenance. (month 42) 

225 Eperon's group will investigate 
the possibility of using TOES to 
stimulate splicing of exons 
damaged by mutation in cystic 
fibrosis (collaboration with 
Baralle lab) and of undamaged 
skipped exons in genes with 
roles in the development of 
leukaemia. (month 42) 

14 42 delayed Tazi 

229 Feasibility study to use mass 
spectrometrey based analysis for 
"Spatial Proteomics" where 
quantification of the relative 
distribution of cellular proteins 
between different cellular 
compartments will be analyzed 
in parallel (month 42) 

15 42 44 Séraphin 

230 Identification and/or analysis of 
alternative splicing by high-
throughput sequencing (month 
42) 

15 42 42 Séraphin 

231 Feasibility study to determine 
whether analytical 
ultracentrifugations can be used 
to determine the assembly of 
RNA binding proteins on model 
RNAs (month 42) 

15 42 42 Séraphin 

232 Experimental setup to elucidate 
the “code” of RNA interaction 
as mediated by RRM domains 
(month 42) 

15 42 delayed Séraphin 

238 Establishing joint PhD 
committees for PhD students in 
the EURASNET. (month 42) 
(continuation of deliverable 16) 

18 42 42 Kjems 

246 continuous enrichment and 
update of the PUS part of the 
webpage; as well as 
continuous collection of 
teaching material for RNA 
biology 

19 42 42 Barta 

249 Screen at least 10,000 
compounds in vitro for 

20 42 see del 362 Lamond 
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inhibitory effects on splicing 
(month 42). 

251 Evaluate the mechanism of 
splicing inhibition by small 
molecule effectors identified in 
screening initiative (month 42) 

20 42 partially Lamond 

252 Invite non-EURASNET RNA 
researchers to 
workshops/meetings to support 
interactions and collaborations. 
(month 42) (continuation of 
deliverable 123) 

21 42 42 Brown 

253 Maintain updated contact list of 
RNA researchers and groups in 
Europe. (month 42). 
(continuation of deliverable 124) 

21 42 42 Brown 

256 Regular requests for information 
from members. Requests for 
information will be sent out 
quarterly and collated. (month 
42) 

21 42 42 Brown 

262 Genomewide analysis of 
alternative exons in a collection 
of 11 human tissues using 
publicy available Affymetrix 
datasets. (month 42, Auboeuf). 

8 42 42 Smith 

263 Manuscript of a book working 
title : “ Methods in alternative 
pre-mRNA processing” (month 
48) (continuation of 153) 

2 48 50 Brown 

264 Development of methods for 
analysis of HJAY and MJAY 
array data (month 48, Ast, 
Bindereif, Soreq) 

8 48 48 Smith 

265 CLIP mapping of hnRNP L 
targets in HeLa cells, through 
Solexa sequencing; comparison 
with previous exon array data. 
(month 48, Bindereif) 

8 48 delayed Smith 

266 Prepare a database of the 300 
AS events on the RT-PCR panel 
(month 48) 

8 48 delayed Smith 

267 GROUP 16 (CARMO-
FONSECA) is planning to 
identify cancer-specific splicing 
factor gene expression 
signatures and novel cancer-
specific alternative splicing 
events (planned for month 48). 

12 48 48 F. Baralle 

268 Four Workshops in 2009 16 37-48 37-46 Beggs 

269 Four Interdisciplinary focus 
meetings planned for 2009.  

16 37-48 37-46 Beggs 

270 Prepare Annual Report for 2009 
period (month 50). 

22 50 50 Lührmann 

271 Comparison of HJAY and 
ExonArray analysis of at least 
two further experiments e.g. 
hSlu7 knockdown (Ast), 
U2AF35 knockdown (Carmo-
Fonseca), Parkinson’s disease 
patients (Soreq).  (month 50) 

8 50 on target Smith 

272 2010 Second International 16 52 51 Beggs 
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Meeting/ Fifth Annual Meeting, 
April, location to be decided 

273 Prepare further content on 
splicing-related diseases with 
input from clinicians (month 54) 

1 54 on target Brown 

274 Maintain up-to-date website 
content/news etc. on 
EURASNET activities (month 
54) 

1 54 on target Brown 

275 Liaise with EURASNET clinical 
contacts to develop further 
targeted information for this 
group (month 54). 

1 54 on target Brown 

276 Tools and resources repository 
updated (month 54). 
continuation of 150 

1 54 on target Brown 

277 Maintenance and 
implementation of 
improvements in ASTD (month 
54). 

4 54 on target Birney 

278 Maintain and further expand the 
information package/forum 
within the EURASNET website 
and meetings with updated 
announcements on funding 
possibilities. (month 54, 
continuation of  157) 

5 54 48 Carmo-Fonseca 

279 Maintain and further expand the 
liaison with relevant bodies at 
both national and EU level. 
(month 54, continuation of  158) 

5 54 48 Carmo-Fonseca 

280 Continue to investigate putative 
mRNA targets of orphan 
snoRNAs (JBrown). 

6 54 48 Ast 

281 Computational structural model 
of splicing regulators. 

6 54 48 Ast 

282 Comparative analysis of the 
gene landscape. 

6 54 on target Ast 

283 A unified browser for all known 
splicing regulatory sequences in 
exons and their flanking introns. 

6 54 42 Ast 

284 Group 12c (Branlant) will 
complete the analysis of lamin A 
pre-mRNA secondary structure, 
and study in collaboration with 
Group 12a (Tazi) and Group 
25 (Stévenin) the influence of 
this structure on patterns of 
alternative splicing and binding 
of regulatory splicing factors.  
The importance for splicing 
regulations of the 2D structures 
established for the SC35 
terminal exon and the hcTNT 
exon 5 and its bordering intronic 
sequences will be investigated 
(collaboration with group 25). 
For a better understanding of 
Tau pre-mRNA deregulations 
linked to DM1 and DM2, the 
secondary structure of the Tau 
pre-mRNA region containing the 
alternative exons 2 and 3 will be 

7 54 on target Branlant 
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established. 
285 Group 7 ( F Baralle) will 

continue to study of the 
influence of the 2D structure of 
regulatory elements in 
fibronection EDA gene on 
alternative splicing, and the 
possible effects of alterations of 
pre-mRNA HEXB 2D structure 
in link with the Sandhoff 
disease. 

7 54 on target Branlant 

286 Group12c (Branlant) in 
collaboration with Group 10a 
(G Biamonti) will determine the 
2D structure of Sat III repeated 
RNAs which are expressed in 
several stress conditions, and are 
responsible for nuclear stress 
body formation, where some of 
the splicing regulatory proteins 
(SR and hnRNPs, especially 
ASF/SF2) are concentrated. 
 

7 54 on target Branlant 

287 Group 7 (F Baralle) will 
continue in collaboration with 
Group 32 (D Baralle) to 
identify transacting factors for 
exon 37 inclusion in  NF1 
mRNA. 

7 54 48 Branlant 

288 Groups 12a (C Branlant) will 
continue to identify proteins 
involved in regulations of HIV-1 
RNA, SC35 and lamin A pre-
mRNA splicing in collaboration 
with Groups 25 (Stévenin), 
Group 12a (Tazi), Group 19 
(Kjems) and Group 1 
(Lührmann). Study on the role 
of MBNL1 and the possible 
involvement of other splicing 
regulatory factors on the 
regulation of hcTNT exon 5 
inclusion, in link with DM1, will 
be continued. 

7 54 on target Branlant 

289 Group 19 (Kjems) will 
complete the search for factors 
involved in regulation of MCAD 
exon 5 utilization. 
 

7 54 48 Branlant 

290 Group 7 (F Baralle) will 
complete the study of interaction 
of splicing regulatory factors 
with CERES elements. 

7 54 48 Branlant 

291 Group 12c (Branlant)  in 
collaboration with Group 10a 
(Biamonti) will study the 
interaction of sat III RNA with 
ASF/SF2 and other splicing 
regulatory factors. 

7 54 on target Branlant 

292 Group 12c will continue to 
study how MBNL1 interacts 
with CUG and CCUG repeated 
sequences and the influence of 

7 54 on target Branlant 
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other nuclear factors on this 
binding. Both experimental and 
computer based 3D structure 
analyses of the interaction will 
be achieved. 

293 Group 12a (Branlant) will 
study binding of MBNL1 to its 
normal regulatory elements in 
hcTNT and Tau pre-mRNAs by 
site-directed mutagenesis, 
footprinting assays, FRET 
experiments and native mass 
spectrometry. 

7 54 on target Branlant 

294 Group 23 (Smith) will perform 
deletion and point mutations to 
define the minimal repressor 
domain of MBNL1 by MS2 
tethering downstream of Tpm1 
exon 3. The defined domain will 
be analyzed for interaction with 
other proteins and with RNA. 

7 54 48 Branlant 

295 Group 12a will made an 
extensive analysis of hnRNP K 
and hnRNP A1 binding on HIV-
1 splicing regulatory regions 
using the same approach as for 
MBNL1. 

7 54 on target Branlant 

296 Group 12a (Branlant) will use 
the method developed in 
collaboration with A van 
dorsealler (Strasbourg) for  
study of native RNP complexes 
reconstituted from in vitro 
transcribed RNAs and purified 
recombinant splicing factors. 

7 54 on target Branlant 

297 Group 17 (Eperon) will 
develop the use of single 
molecules methods to follow the 
stoechiometry of factors in 
splicing complexes and start to 
build a new TIRF system to 
encompass the use of more 
lasers simultaneously. 

7 54 on target Branlant 

298 Group 17 (Eperon) and 23 
(Smith) will continue to study 
binding of protein PTB on 
alpha-tropomyosin pre-mRNA 
at the level of single molecule. 

7 54 on target Branlant 

299 Group 29 (Allain) will 
investigate the structure of 
CUG-BP2 and SC35 
(collaboration with J. Stévenin) 
in complex with RNA 

7 54 on target Branlant 

300 MJAY analysis of P19 cells in 
which SRp20 and/or SRp75 
have been depleted by shRNAs 
(month 54, Neugebauer). 

8 54 48 Smith 

301 Further testing of ability of 
Solexa sequencing to provide 
quantitative profiling of 
alternative splicing, 
incorporating reads that map to 
exon-exon junctions (month 48, 

8 54 48 Smith 
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Smith, Valcarcel) 
302 Continue to exploit the AS RT-

PCR panel to analyse function of 
splicing and RNA-interacting 
factors from EURASNET 
members and other plant 
scientists (month 54) 

8 54 on target Smith 

303 Examine the utility of using new 
generation sequencing to 
identify and quantify alternative 
splicing in plants (month 54) 

8 54 on target Smith 

304 Genomic SELEX for RNAs 
binding to plant splicing factor 
(month 54) 

8 54 on target Smith 

305 Isolation of selected samples of 
regulated and semi-quantitative 
characterization of their 
proteins. 

9 54 48 Luhrmann 

306 Establishing interaction maps 
among human spliceosomal 
proteins using high-throughput 
yeast two-hybrid screening 
methods. 

9 54 48 Luhrmann 

307 Chemical crosslinking of 
proteins within purified 
spliceosomes. 

9 54 48 Luhrmann 

308 Characterisation of the yeast 
spliceosomal proteome 

9 54 48 Luhrmann 

309 Characterisation of protein-RNA 
contact, obtained by UV-
irradiation or formaldehyde 
crosslinking within purified 
human and/or yeast 
spliceosomal complexes. 

9 54 48 Luhrmann 

310 Characterization of protein 
complexes associated with 
various regulated adenovirus 3' 
splice sites. 

9 54 discontinued Luhrmann 

311 Mutagenesis of candidate 
phosphorylation sites in yeast 
Cwc21p and search for a 
potential role in splicing under 
stress conditions. 

9 54 48 Luhrmann 

312 Wider utilization of the methods 
developed this year for analysis 
of the stable core, protein-
protein interactions, protein 
stoichiometry within splicing 
regulatory RNP complexes. 

9 54 on target Luhrmann 

313 Bertrand will study the 
functional relevance of the 
dynamic behavior of U1C and 
U1-70K in alternative splicing. 
For this, he will stabilize the 
binding of U1C to U1 by 
genetically fusing it to U1-70K. 
Upon stable expression in cells, 
the splicing pattern of a small set 
of gene will be analyzed by RT-
PCR. Second, they will explore 
the dynamic of spliceosomal 
complexes by measuring the 
dynamic of Prp16 and Prp19 by 

10 54 on target Caceres 
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FRAP, at the transcription sites 
of MINX reporters, in both wild-
type and variants containing 
mutation at the splice donor or 
splice acceptor sites. 

314 Akusjarvi will perform a 
structure - function analysis of 
PKA phosphorylation of L4-
33K. The post-translational 
modification and functional 
significance of the amino-
terminus of L4-33K will be 
investigated. This part of the 
protein is shared between the 
L4-22K and L4-33K proteins. 

10 54 on target Caceres 

315 Lamond will use a FLIM-FRET 
based assay to identify the 
regions of highly condensed and 
decondensed chromatin within 
interphase nuclei of live 
mammalian cells and use this 
approach to compare chromatin 
organization in vivo with the 
concentrations of spliceosomal 
proteins. This will provide novel 
information on the topological 
relation between higher order 
chromatin organization and gene 
expression. 

10 54 48 Caceres 

316 Caceres will identify the 
translational targets of the SR 
protein SF2/ASF. A 
combination of sucrose gradients 
and deep-sequencing will be 
used to follow polysomal shifts 
of RNA that are bound and 
activated at the translational 
level by SF2/ASF. 

10 54 on target Caceres 

317 Carmo-Fonseca will perform 
kinetic measurements of 
molecular interactions in the 
spliceosome using live-cell 
imaging techniques. 

10 54 on target Caceres 

318 Luhrmann will focus on the 
characterization of the role of 
reversible phosphorylation in 
selected spliceosomal proteins 
during pre-mRNA splicing. 
Together with Urlaub they will 
also perform a comparative 
characterization of the 
phosphoproteome of yeast 
spliceosomes 

10 54 48 Caceres 

319 Stamm will identify the 
mechanism by which PP1 causes 
the release of RNA from the 
tra2-beta1 RRM. 

10 54 on target Caceres 

320 Tazi has identified the 
Drosophila brain tumor (brat) 
gene among the proteins that 
suppress the deleterious 
developmental effect of B52 
overexpression. This gene 

10 54 on target Caceres 
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encodes a member of the 
conserved NHL family of 
proteins, which appears to 
regulate differentiation and 
growth in a variety of 
organisms. Current studies about 
the mechanism by which Brat 
interfere with the function of 
B52, revealed that Brat is 
required for translational 
repression of the proto-oncogene 
dmyc, whose expression is under 
the control of B52. Ongoing 
experiments are aimed at 
deciphering the mechanism by 
which B52 modulate the 
expression of dmyc. 

321 Srebrow will continue her 
reseach on the role of Akt as a 
novel SR protein kinase. They 
will also pursue the study of the 
connection between 
SUMOylation and splicing 
factors, focusing on how SR 
protein activity regulates global 
protein SUMOylation. 

10 54 on target Caceres 

322 Functional analysis of brain-amd 
muscle-specific isoforms of the 
splicing regulator Fox-1(month 
54) 

11 54 48 Valcarcel 

323 Selective targeting of CBP20 
isoforms to verify if they 
provide an essential function 
(month 54) 

11 54 48 Valcarcel 

324 Targeting of SR proteins to their 
own genes (month 54) 

11 54 48 Valcarcel 

325 Determine the RNA isoforms 
generated from the snoRNA 
HBII-52 and determine their 
influence on six target genes 
(month 54) 

11 54 48 Valcarcel 

326 Functions of adenovirus L4 
protein isoforms (month 54) 

11 54 48 Valcarcel 

327 HITS-CLIP of SF1 isoforms 
(month 54) 

11 54 on target Valcarcel 

328 Analysis of  consequences of 
alternative splicing upon the 
activity of isoforms of ROD1 
and QKI (month 54) 

11 54 48 Valcarcel 

329 GROUP 7 (F. BARALLE) will 
continue to focus on the 
relationship between mutations-
trans-acting factors and disease. 
In particular, they will continue 
in the analysis of the effect of 
splicing mutations in a variety of 
genes (NF-1, ATM, Herg, 
BRCA1, CFTR) and in the 
collaboration with other groups 
to identify disease-mutations 
affecting the splicing process. In 
addition, one line of research 
that will be substantially 

12 54 48 F. Baralle 
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increased in the near future will 
regard the investigation of 
nuclear factor TDP-43 and its 
relationship with 
neurodegenerative diseases. This 
will be performed using a new 
Drosophila melanogaster 
transgenic animal model that is 
currently developed at ICGEB 
obtained by engineering the 
knockout of TBPH (TDP-43 
homologue in Drosophila). This 
model will be used to 
characterize the potential defects 
in genes known to be important 
for neuronal development and 
their eventual relationship with 
the human situation. In parallel, 
the group will focus on better 
characterizing the properties of 
the human TDP-43 protein itself 
by performing, in collaboration 
with other groups, CLIP analysis 
to identify the in vivo RNA 
binding targets of TDP-43 in 
neuronal cells. Finally, the group 
will also express several TDP-43 
recombinant proteins carrying 
the most representative amino 
acids substitutions associated 
with disease to better understand 
how these changes might affect 
the basic molecular properties of 
the wild-type protein. 

330 GROUP 11 (BINDEREIF) will 
continue our collaboration with 
the Sprecher’s group in Israel, 
characterizing the role of 
RBM28 in human disease, and 
exchanging materials (patient 
cell lines, antibodies) as well as 
special expertise (by month 54). 
In addition, a new collaboration 
developed recently with the 
immunology group of Hans-
Martin Jaeck (Division of 
Molecular Immunology, 
Nikolaus-Fiebiger-Center for 
Molecular Medicine, Klinikum 
of the University of Erlangen), 
with the aim to characterize the 
role of hnRNP LL in different 
cell types of the immune system 
(month 54).  

12 54 48 F. Baralle 

331 GROUP 25 (STEVENIN) will 
continue to characterize further 
the alternate binding of splicing 
regulators to the region of 
LMNA transcripts, which is 
mutated in HGP Progeria 
patient, with Partner 12a and 
12c. 
They will also analyze, in 

12 54 48 F. Baralle 
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collaboration with A. Martins et 
M. Tosi (INSERM, Rouen, 
France), the involvement of 
factors which are implicated in 
splicing of wild-type MSH2 
exon 5 and MLH1 exon 10 
versus mutant exons from 
HNPCC patients (hereditary 
nonpolyposis colorectal cancer). 
 

332 GROUP 26 (AUBOEUF) is 
currently working towards what 
could be a new deliverable for 
month 42 on “Genome wide 
analysis of alternative splicing 
using Affymetrix Exon Arrays 
on microdissected tumor and 
normal tissue specimens”.  
 

12 54 48 F. Baralle 

333 GROUP 27 (GABELLINI) will: 
1) focus on validation of 
splicing-sensitive microarrays 
results by performing RT-PCR 
using RNA extracted from: 
a) muscle of FRG1 and WT 
mice different from the one used 
to perform the microarrays; 
b) muscle of mdx mice (mouse 
model of Duchenne muscular 
dystrophy) to determine which 
changes are due to secondary 
effects of the dystrophic process; 
c) C2C12 muscle cells over-
expressing FRG1 and controls to 
determine which changes are 
directly due to FRG1 over-
expression; 
d) muscle of healthy subjects, 
patients affected by FSHD and 
patients affected by other 
muscular dystrophies to 
determine which changes are 
specific of FSHD; 
2) search for conserved binding 
sites around the exon/intron 
regions of pre-mRNA affected 
by FRG1 over-expression; 
3) determine which are the GO 
categories preferentially affected 
by FRG1 over-expression; 
4) perform functional studies on 
selected FRG1 pre-mRNA 
targets; 
5) evaluate safety and efficacy 
of shRNAs specific for FRG1 
systemically delivered by 
rAAVs as a possible therapeutic 
approach for FSHD. 
 

12 54 48 F. Baralle 

334 Use of FISH microscopy assays 
and ChIP analysis to determine 
the molecular basis for the effect 
of mammalian Rrp6 on co-
transcriptional RNA surveillance 

13 54 on target Neugebauer 
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(month 54) 
 

335 Role of splicing factor Prp45 in 
transcriptional elongation and 
pausing (former deliverable 101)  

13 54 on target Neugebauer 

336 Regulation of NCAM alternative 
splicing in neuronal cells.  

13 54 48 Neugebauer 

337 Role of the RES complex in pre-
mRNA splicing surveillance 
steps. 

13 54 on target Neugebauer 

338 Role of the U1 snRNP in 
“reverse coupling” of HIV 
transcription and splicing. 

13 54 on target Neugebauer 

339 Establishment of “model genes” 
to monitor co-transcriptional 
spliceosome assembly in 
mammalian cells in vivo. 

13 54 on target Neugebauer 

340 Feasibility study, targeting PTB 
regulation of AS to model genes 
by introduction of MS2 stem 
loops in intronic positions 
(replaces deliverable 218) 

13 54 on target Neugebauer 

341 Measure splicing rates in real-
time with the MS2-GFP 
technique. 

13 54 48 Neugebauer 

342 Tazi’s group will continue to 
screen novel synthesized 
molecules on luciferase reporter  
which reproduces the effect of 
the LMNA mutation on splicing 
and exon skipping of exon 51 of 
Dystrophin. Stable cell lines 
expressing this reporter are used 
to screen splicing inhibitors 
either alone or in combination 
with AAV vectors harbouring 
U7 antisense that mask the 
mutated sequence. 

14 54 on target Tazi 

343 Tazi’s group in collaboration 
with Splicos, a start up 
company, is setting up a screen 
of splicing inhibitors that 
prevent cancer cell motility in 2-
D and 3-D set up. 

14 54 45 Tazi 

344 Ast’s group will screen 
additional molecules that affect 
the splicing pattern of the IKAP 
mRNA in FD cells.  In addition, 
a food supplement was also 
found to affect the IKAP 
mRNA, and can be used as a 
safe, potential drug. 

14 54 on target Tazi 

345 Schümperli’s group is planning 
to test the inducible U7 system 
by transgenesis in the SMA mice 
and to intensify - through 
collaborations - efforts to find a 
somatic delivery route for the 
therapeutic U7 cassette and to 
improve its expression in mouse 
cells and tissues. Additionally 
this group will analyse the 
global changes in splicing and 

14 54 on target Tazi 
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protein expression induced in 
human SMA patient fibroblasts 
or SMA mouse spinal cord and 
their modulation by the 
bifunctional U7 cassette. 

346 Eperon’s group is planning to 
test a subset of modified TOES 
oligonucleotides in SMA mice 
as drug-like stimulators of 
specific splicing events. 

14 54 on target Tazi 

347 Eperon's group just started in 
collaboration with Baralle’s 
group to investigate the 
possibility of using TOES to 
stimulate splicing of exons 
damaged by mutation in cystic 
fibrosis  and of undamaged 
skipped exons in genes with 
roles in the development of 
leukaemia. 

14 54 on target Tazi 

348 Tazi’s group in collaboration 
with Splicos is planning 
validation of selected molecules 
in mice models for HGPS, DMD 
and in humanized mouse model 
that are reconstituted with 
PBMCs and infected with HIV 1 

14 54 on target Tazi 

349 Extend Crosslinking studies to 
other RRM containg proteins 
that are involved in alternative 
splicing. 
(continuation of  232) 

15 54 on target Seraphin 

350 ESI-MS detection of crosslinks 
will be applied to the 
investigation of tri-snRNPs and 
spliceosomal complexes purified 
from HeLa and yeast. 

15 54 delayed Seraphin 

351 Continue and further develop the 
use of travel bursaries for 
student and postdoc exchanges 
for training and participation at 
intra-workpackage meetings (40 
PMT/18 month) (month 42) 
(continuation of deliverable 237) 

17 54 48 Krämer 

352 Arrangement of a 1-day career 
development training course 
(month 54) 

18 54 50 Kjems 

353 Intensify the usage of joint PhD 
committees (month 54) 

18 54 on target Kjems 

354 Build up a more complete career 
development resource on the 
EURANET web page (month 
54) 

18 54 48 Kjems 

355 continuous enrichment and 
update of the PUS part of the 
webpage; as well as 
continuous collection of 
teaching material for RNA 
biology (month 
54)(continuation of 246) 

19 54 on target Barta 

356 a newsletter describing 
contemporary findings within 

19 42-54 42-48 Barta 
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the EURASNET; the 
newsletter will appear twice 
a year (month 42, 48 and 54) 

357 media contest (scientist write 
press releases) (month 54) 

19 54 on target Barta 

358 
 

a training workshop in public 
understanding of science for 
NoE scientists (month 54) 

19 54 on target Barta 

359 
 

Develop and/or market 
commercially at least three new 
reagents/products for the RNA 
community (month 54). 

20 54 on target Lamond 

360 Establish at least two new 
human stable cell lines for use in 
analysing pre-mRNA splicing 
inhibitors in vivo 

20 54 48 Lamond 

361 Evaluate the mechanism of 
splicing inhibition by small 
molecule effectors identified in 
screening initiative (month 54) 

20 54 on target Lamond 

362 Screen at least 10,000 
compounds for inhibitory effects 
on splicing either in vitro or in 
vivo (month 54). 

20 54 on target Lamond 

363 Maintain contacts of RNA 
researchers and appropriate 
clinicians and disseminate 
information on meetings, 
workshops and items of interest 
by direct contact and via the new 
website (month 54). 

21 54 on target Brown 

364 Capture and quantify 
information on EURASNET 
activities by regular general and 
targeted requests (month 54). 

21 54 on target Brown 

365 Steering Committee Meetings at 
month 39, 42, 45, 48, 51, 54 

22 39-54 39-48 Lührmann 

366 Quarterly network e-mail at 
months 39, 42, 45, 48, 51, 54 

22 39-54 39-48 Lührmann 
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7 UPDATED PLAN FOR USING AND DISSEMINATING THE KNOWLEDGE 
 
Section 1 – Exploitable knowledge and its use 
 
At this point of time EURASNET cannot present exploitable results, defined as knowledge having a potential 
for industrial or commercial application in research activities or for developing, creating or marketing a product 
or process or for creating or providing a service.  
 
Section 2 – Disseminating of knowledge 
 
Network participants during the last reporting period have again been involved in numerous disseminating 
activities either organized by EURASNET or by other socities. Both the scientific community and the more 
general public have been addressed. In particular the medical community was targeted in 2009. Apart from the 
regular workshop and IFM program, EURASNET sent speakers to participate in a joint meeting with the 
Medical Genetics Section of the Royal Society of Medicine in London.  
 
 
Presentations at international meetings 
 
Further to the activities described in the 2009 WP19 and WP21 reports, EURASNET sent speakers to the 
Annual Meeting of the Italian Federation of Life Sciences held in Riva del Garda in September 2009 to present 
EURASNET research and to promote the importance of alternative splicing. 
  
Section 3 – Publishable results 
 
The same what was said in Section 1 applies to this section. The consortium is not ready to publicize and has 
not yet taken the appropriate measures to protect the IPR. 
 
 
 
2009 Publications: 
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Author Title Publication EURASNET 
Collaboration +/-3 

EURASNET 
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8 TABULAR OVERVIEW OF ALL RESOURCES EMPLOYED ON THE PROJECT 

 
The last column shows the estimate of person-months of permanent staff working on the project. 

 

  
 

No. Partner Eligible costs Non-EU 
funded 
personnel 
costs (€) 

Estimated 
costs for 
other 
resources 
deployed by 
the project 
(€) 

Estimated 
total costs 

PM of 
permanent 
staff (non-
EU funded) 

1A MPG      
1B MPG      
1C MPG      
2 CRG      
3 UERLN      
4 UU      
5A EMBL      
5B EMBL      
6 TAU      
7 ICGEB      
8 MUW      
9 UEDIN      
10A CNR      
10B CNR      
11 LUG      
12A CNRS      
12B CNRS      
12C CNRS      
12D CNRS      
13 UNIBE      
14 SCRI      
15 MRC      
16 IMM      
17 UNILEIC      
18 AMU      
19 UAAR      
20A FCEN-UBA      
20B FCEN-UBA      
21 UNIGE      
22 UNIVDUN      
23 UCAM-DBIOC      
24 HUJI      
25 CERBM-GIE      
26 INSERM      
27 FCSR      
28 ISB-SIB      
29 ETHZ      
30 IIMCB      
31 UPF      
32 SOTON-HGD      
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9 TABULAR OVERVIEW OF MAJOR COST ITEMS 
 
Cost Budget Follow-up Table  

Contract No. 518238 Acronym EURASNET 
budget actual costs (€) 

period 1 period 2 period 3 period 4 period 5  

Participant Type of expenditure 
(as defined by 

participant) e 
a1 b1 c1 d1 e1  

1A Total Person-month  121 116.5 118    
 Personnel costs  95.560,98 97.615,94 98.451,96    
 consumables  20.296,08 1.648,31 10.458,23    
 training  0 0     
 equipment  0 0     
 travel  60.714,75 3.785,47 148.292,37    
 overhead  35.314,36 35.253,93 51.440,51    
 other (the rest)  0 74.594,95     
 total costs * 211.886,17 212.898,60 308.643,07    
1B Total Person-month  63 60 59.5    
 Personnel costs  17.088 18,450.00 17.594,00    
 consumables  15.743,40 13,708.80 18.688,33    
 training  0 0 0    
 equipment  360 0 0    
 travel  0 0 0    
 overhead  6.638.28 6,431.76 7.256,47    
 other (the rest)  0 0 0    
 total costs * 39.829,68 38,590.56 43.538,80    
1C Total Person-month  16 25 24.3    
 Personnel costs  9.575,72 23.124,15 19.966,12    
 consumables  7.651,31 13.544,38 977,15    
 training  0 0     
 equipment  0 0     
 travel  0 0 59,72    
 overhead  3.445,41 7.333,71 4.200,60    
 other (the rest)  0      
 total costs * 20.672,44 44.002,24 25.203,59    
2 Total Person-month  52 60 59    
 Personnel costs  56.321,79 49.911,51 18.352,53    
 consumables  37.808,93 0 32.239,16    
 training  0 0     
 equipment  0 0     
 travel  28.733,76 0 1.651,58    
 overhead  11.264,36 9.982,30 10.448,65    
 other (the rest)  0      
 total costs * 134.128,84 59.893,81 62.691,92    
3 Total Person-month  50.5 23.0  50    
 Personnel costs  71.238,10 30.304,08 3.064,58    
 consumables  30.788,40 15.643,52     
 training  9.465,05 0,.00     
 equipment  12.779,75 10.125,68     
 travel  3.147,61 3.763,68 1.209,02    
 overhead  18.094,49 11.967,39 854,72    
 other (the rest)  0 0     
 total costs * 145.513,40 71.804,35 5.128,32    
4 Total Person-month  31 34 30    
 Personnel costs  27.792,02 43.867,23 18435,12    
 consumables  6.284,02 7.009,45 5676,83    
 training  0 0 0    
 equipment  0 0 0    
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 travel  0 300,06 167,84    
 overhead  6.815,11 10.235,34 4.855,95    
 other (the rest)        
 total costs * 40.891,15 61.412,08 29.135,74    
5A Total Person-month  8.5 21 8.2    
 Personnel costs  16.371,75 64.036,05 34.946,68    
 consumables  0 0     
 training  0 0     
 equipment  0 0     
 travel  0 301,54 757,88    
 overhead  3.274,35 12.867,52 7.140,91    
 other (the rest)  0      
 total costs * 19.646,10 77.205,11 42.845,47    
5B Total Person-month  12 12 11.9    
 Personnel costs  74.778,32 78.951,12 69.899,85    
 consumables  0 64,61 60,23    
 training  0 0     
 equipment  0 0     
 travel  2.785,21 3.071,93 1.750,47    
 overhead  15.512,71 16.417,53 14.342,11    
 other (the rest)  0      
 total costs * 93.076,24 98.505,19 86.052,66    
6 Total Person-month  45.5 13.5 44.2    
 Personnel costs  1.504,41 9.626,91 4.057,47    
 consumables  7.571,96 24.166,67 22.500    
 training  0      
 equipment  2.909,47 711,62     
 travel  484,29 1.878,18 4.862,05    
 overhead  2.587,48 7.952,64 6.283,90    
 other (the rest)  467,27 3.379,82     
 total costs * 15.524,89 47.715,84 37.703,42    
7 Total Person-month  39.8 39.8 38    
 Personnel costs  20.800,00 35.473,64 37.833,00    
 consumables  0 0 0    
 training  0 16.748,50 16.666,54    
 equipment  0 0 0    
 travel  246.24 20.985,74 318,67    
 overhead  4.209,25 14.641,57 10.973,64    
 other (the rest)  0 0 0    
 total costs * 25.255,49 87.849,46 65.841,85    
8 Total Person-month  12.8 17,8 15.4    
 Personnel costs  19.192,02 37.038,39 41.950.60    
 consumables  19.140,00 876,05         49,90    
 training  0 1.205,00                0    
 equipment       369,58 369,58       369,58    
 travel  0 2.659,22  - 1615,12    
 overhead    8.027,27 8.429,65 10.648,10    
 other (the rest)    1.437,27  12 485,52    
 total costs * 48.166,64 50,577,89 63,888,58    
9 Total Person-month  35.5 35.0 33.7    
 Personnel costs  2,093.41 9583.64 23.484,38    
 consumables  12,851.27 32262.47 10.843,99    
 training  0 0     
 equipment  0 0     
 travel  797.92 2136.06 20,81    
 overhead  3,148.52 8796.43 6.869,83    
 other (the rest)  0 0     
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 total costs * 18.891,12 52778.60 41.219,01    
10A Total Person-month  32.5 32.5 32,5    
 Personnel costs  26.024,09 26.492,74 27.268,92    
 consumables  22.873,19 30.056,40 16.205,06    
 training  0      
 equipment  0 722,80 722,80    
 travel  518,00 1.209,66 6.041,38    
 overhead   23.207,66 21.678,79    
 adjustment  438,44   -3.472,69    
 total costs * 49.853,72 81.689,26 68.444,26    
10B Total Person-month  23 23 23    
 Personnel costs  50.643,11 60.305,15 66.043,25    
 consumables  0 0     
 training  0 0     
 equipment  0 0     
 travel  0 0 1.960,57    
 overhead  44.363,36 52.827,31 52.504,38    
 adjustment  0 0  -3.472,70    
 total costs * 95.006,47 113.132,46 117.035,50    
11 Total Person-month  14.5 37 32.2    
 Personnel costs  0 30.941,24 33.054,83    
 consumables  32.563,81 2.134,49 0    
 training  0 0 0    
 equipment  0 0 0    
 travel  0 0 0    
 overhead   6.512,76  6.615,15 6.610,97    
 other (the rest)  0 0 0    
 total costs * 39.076,57 39.690,88 39.665,80    
12A Total Person-month  57 17  8.05    
 Personnel costs  66.186,40 51.695,15 31.750,49    
 consumables  13.398,72 8.507,08 2.889,45    
 training  0 0     
 equipment  0 0     
 travel       339,00 5.855,09 1.734,21    
 overhead  15.984,82 13.211,46 7.274,83    
 other (the rest)        
 total costs *  95.908,22 79.268,78 43.648,98    
12B Total Person-month  21 29,14 15,75    
 Personnel costs  95 991,14 125.391,66   80.304,77    
 consumables  0 5.631,99     
 training  0 0     
 equipment  0 0     
 travel  330,00 2,80     
 overhead  19264,28 26.205,29 16.060,95    
 other (the rest)  0      
 total costs * 115.585,42 157.231,74 96.365,72    
12C Total Person-month  21.34 19,49 16    
 Personnel costs  93.524,62 92.996,28  105.860,57    
 consumables  0 5.786,30 10.167,87    
 training  0 0     
 equipment  0 0     
 travel  0 5.220,09 2.158,63    
 overhead  18.704,92 20.800,54 23.637,42    
 other (the rest)  0      
 total costs * 112.229,54 124.803,21 141.824,49    
12D Total Person-month  6 25,67 18,72    
 Personnel costs  22.831,01 100.066,22  88.446,38    
 consumables  0 190,22 385,26    
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 training  0 0     
 equipment  0 0     
 travel  0 233,05 1.167,32    
 overhead  4.566,20 20.097,89 17.999,78    
 other (the rest)  0      
 total costs * 27.397,21 120.587,38 107.998,74    
13 Total Person-month  74 74 42.5    
 Personnel costs  0 0     
 consumables  40.924.20 8480 52.364    
 training  0 0     
 equipment  0 0     
 travel  1.480.00      
 overhead  6.505.20  10.472,80    
 other (the rest)  2.302.20      
 total costs * 51.211,60 8480 62.836,80    
14 Total Person-month  18.2 27,9 30.1    
 Personnel costs  17.092,33 19.061,94 58.714,84    
 consumables  12.171,03 30.172,19 32,828.96    
 training  0  0,00    
 equipment  0 4.647,49 5.529,29    
 travel  1.302.24 2.146,40 2.279,75    
 overhead  6.113,12 10.060,06 15.512,60    
 other (the rest)  0      
 total costs * 36.678,73 66.088,08 114,865.46    
15 Total Person-month  45 45 40.2    
 Personnel costs  0.00 8704.67 146,14    
 consumables  42,134.39 13810.25 17.919,67    
 training  0.00      
 equipment  0.00      
 travel  5,489.37 5884.23 7.635,29    
 overhead  0.00 5895.81 155,82    
 other (the rest)  1,240.98 1079.89 2.020,78    
 total costs * 48.864,74 35,374.85 27.877,70    
16 Total Person-month  34.5 28 47,5    
 Personnel costs  4.195,00 36.752,00 34.441,49       
 consumables  34.390,54 12.480,61 0    
 training  0 0 0    
 equipment  541,02 0 0    
 travel  1.963,58 10.310,79 5.152,99       
 overhead  8.383,39 11.908,68 7.918,90       
 other (the rest)  826,83 0     
 total costs * 50.300,36 71.452,08 47.513,38    
17 Total Person-month  37.5 37.5 41.1    
 Personnel costs     8,481.63 43389.22 15.167,70    
 consumables     5.896,07 5539.92 6.041,33    
 training        
 equipment   38.319,97  1.255,57    
 travel    711,34    
 overhead   10.539,53 9785.84 4.635,19    
 other (the rest)        
 total costs *  63.237,20 58714.98 27.811,13    
18 Total Person-month  14 14           14.2    
 Personnel costs  3.210,51 0                0    
 consumables  24.079,98 21.872,52  11.867,03    
 training  703,75 0                0     
 equipment  0 0                0    
 travel  7.976,61 8.157,13    2.916,13    
 overhead  7.203,88 6.005,93  14.264,52    
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 other (the rest)  48,57 0  56.539,43    
 total costs * 43.223,30 36.035,58  85.587,11    
19 Total Person-month  42.5 42.5 29.1    
 Personnel costs  20.637,28 16.533,36 35.999,21    
 consumables    7.269,08 14.297,00 4.274,46    
 training  0 0     
 equipment  0 0     
 travel    1.394,30 3.643,38 3.032,23    
 overhead    5.860,13 6.894,74 8.661,18    
 other (the rest)  0 0     
 total costs * 35.161,00 41.368,48 51.967,08    
20A Total Person-month  9.5 9.5 8.9    
 Personnel costs  0 0 0    
 consumables  44.734,90 27.742,95 34.711,59    
 training  0 0 0    
 equipment  0 0 0    
 travel  0 2.705,10 0    
 overhead  6.111,90 0 4.989,80    
 other (the rest)  0 0 0    
 total costs *   39.701,39    
20B Total Person-month    8.9    
 Personnel costs    0    
 consumables    37.142,41    
 training    0    
 equipment    0    
 travel    0    
 overhead    1.692,65    
 other (the rest)        
 total costs *   38.835,06    
21 Total Person-month  31.3  23.7    
 Personnel costs  16.132,46 7398.30 8.647,07    
 consumables  13.099,14 27997.36 684,70    
 training  0  0    
 equipment  0  0    
 travel  1.638,19 -1357.76 1.344,84    
 overhead  6.077,86 6807.58 2.135,32    
 other (the rest)  -480.48      
 total costs * 36.467,17 40845.48 12.811,93    
22 Total Person-month  27 52 49.7    
 Personnel costs  41.212,43 49,616.23 39.043.99    
 consumables  0 0 15.627,20    
 training  0 0     
 equipment  0 0     
 travel  2.793,00 2,279.62     
 overhead  8.801,08 10,379.17 10.934,24    
 other (the rest)  0 0     
 total costs * 52.806,51 62,275.02 65.605,43    
23 Total Person-month  54.5 78 76.2    
 Personnel costs  10.683,96 21.350,64 9.087,88    
 consumables  21.282,89 10.515,88 21.183,16    
 training  0 0     
 equipment  0 0     
 travel  750,33 1.241,14 181,15    
 overhead  6.543,43 6.621,53 6.090,44    
 other (the rest)  0 0     
 total costs * 39.260,61 39.729,19 36.542,63    
24 Total Person-month  29.5 13.9 12.2    
 Personnel costs  8.150,75 25.056,00 3276.43    
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 consumables  14.093,34 1.617,49 8153.99    
 training  0 0 0    
 equipment  0 0 0    
 travel  4.305,44 4.295,25 7289.65    
 overhead  5.309,91 9.284,61 3744.01    
 other (adjustment)  0 0 -2327.08    
 total costs * 31.859,44 56.267,25 20.137    
25 Total Person-month  20.5 20.5 19.9    
 Personnel costs  26.211,00 29.737 45.573,68    
 consumables  15.240,50 12.599,72 2.027,86    
 training  0 0 0    
 equipment  0 0 0    
 travel  0 429,28 0    
 overhead  7.461 7.698 4722.24    
 other (the rest)  0 0 0    
 total costs * 48.912,50 50.464,00 52.323,78    
26 Total Person-month  14 25 24.3    
 Personnel costs  719,54 2811,07 26.436,71     
 consumables  5058,83 26159,33 53.415,96     
 training  0 0     
 equipment  0 0     
 travel  0 1843,12 6.662,27     
 overhead  1155,67 6162,70 17.302,99     
 other (the rest)  0 0     
 total costs * 6.934,04 36976,22 103.817,93    
27 Total Person-month  6.5 15 8.3    
 Personnel costs  0 0 0    
 consumables  0 27.025,90 37.107,19    
    13.079,80 12.686,91    
 training  0 0     
 equipment  0 0     
 travel  0 885,55 2.506,37    
 overhead  0 5.582,29 7.922,71    
 other (the rest)  0 0     
 total costs * 0 46.573,54 60.223,18    
28 Total Person-month  11 12 11.4    
 Personnel costs  19.176,20 28275.18 34.039    
 consumables  0      
 training  0      
 equipment  0      
 travel  0      
 overhead  3.835,25 5655.36 6.807,80    
 other (the rest)  0      
 total costs * 23.011,45 33930.54 40.846,80    
29 Total Person-month    7.9    
 Personnel costs        
 consumables    5.716,35    
 training        
 equipment        
 travel      422.30    
 overhead    1.227,72    
 other (the rest)        
 total costs *   7.366,37    
30 Total Person-month    7.9    
 Personnel costs    0    
 consumables    8.440,43    
 training    0    
 equipment    0    
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 travel    6.964,91    
 overhead    3.081,07    
 other (the rest)    0    
 total costs *   18.486,41    
31 Total Person-month    8.3    
 Personnel costs    14.029,10    
 consumables    0    
 training    0    
 equipment    828,64    
 travel    4.014,28    
 overhead    4.730    
 other (the rest)    4.777,98    
 total costs *   28.380    
32 Total Person-month    10.2    
 Personnel costs    0    
 consumables        
 training        
 equipment        
 travel        
 overhead    0    
 other (the rest)        
 total costs *   0    
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10 JUSTIFICATION OF MAJOR COST ITEMS AND RESOURCES 
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Joint Programme of Activities 
Integrating activities5 
WP1      1.5                4                
WP2  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
WP4     1 1  1 5 1 1 1                    1     1 
WP5  1   1 1       1           5              
Jointly executed research activities3 
WP6      5  5  28                           4 
WP7       5    6.5   6     5      28  5     15      
WP8   6.5   5   5 6.5   8 6 5 15      12 5 10  12 5   11  48 5  5  4.5 
WP9  56     5     5 8    5 6.5 5        5           
WP10  6.5    8 5       6   5   4   28 10     7  10    5   
WP11  6.5   38          5  5     10 5 10      11        
WP12       6    28   6  15 5  4     10   5       9 7 6  
WP13   48    5.5   6.5   8 6    6.5         5 7    10 5  5   
WP14  6.5    8.2         5.5  28  5  40.5    10.5      10   9    
WP15  6.5  22 6.5 5         5.3   28             5       
Spreading of Excellence activities3 
WP16   1  0.5 0.3  0.3  0.3 0.3  5           0.3 0.3     0.3  0.3      
WP17  1 1 0.3 0.5 1 1 0.3 0.3 0.3 0.3 0.3 1 0.9 0.3 0.3 0.3 0.3 0.3 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 2.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
WP18  1 1 0.5 0.5 1 1 0.3 0.3 0.3 0.3 0.3 1.1 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 2.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.5 0.3 
WP19           0.3 7.5    0.3          0.3            
WP20  1   0.5          0.3  0.3  0.3  0.3    0.3      22.5  0.3     
WP21  1 1 0.5 0.5 1 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.3 2.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.5 0.3 
TOTAL 
JPA 

88 59.5 24.3 50 39 30 8.2 11.9 44.2 38 15.4 33.4 32.5 23 32.2 50.2 42.9 21.2 6.3 42.5 30.1 39.9 47.2 41.1 14.2 29.1 8.9 8.9 25.4 49.4 76.2 12.2 19.9 24.3 8.3 11.4 

 
Consortium Management Activities 
WP22 
Manage
ment 

30   9 11       0.3          0.3 0.3      0.3 0.3       

 
TOTAL 
per 
participa
nt 

118 59.5 24.3 59 50 30 8.2 11.9 44.2 38 15.4 33.7 32.5 23 32.2 50.2 42.9 21.2 6.3 42.5 30.1 40.2 47.5 41.1 14.2 29.1 8.9 8.9 25.7 49.7 76.2 12.2 19.9 24.3 8.3 11.4 

  
Overall 
total 
efforts 

                                    

 
 
 
 
(all numbers refer to person months) 
 
11 PERSON-MONTH ANALYSIS FOR THE REPORTING PERIOD 2009 

                                                
5 except management of the consortium activities 
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Joint Programme of Activities 
Integrating activities6 
WP1      5.5 
WP2  1 1 1 1 40 
WP4     0.3 13.3 
WP5      9 
Jointly executed research activities3 
WP6   6 6  54 
WP7  6    76.5 
WP8      164.5 
WP9      95.5 
WP10      94.5 
WP11      90.5 
WP12     5 106 
WP13      112,5 
WP14     2.5 115.2 
WP15      78.3 
Spreading of Excellence activities3 
WP16     0.3 9.2 
WP17  0.3 0.3 0.5 0.3 18.9 
WP18  0.3 0.3 0.3 0.3 18.6 
WP19      8.4 
WP20      25.8 
WP21  0.3 0.3 0.5 0.5 17.9 
TOTAL 
JPA 

6.9 6.9 7.3 10.2 1152.10 

 
Consortium Management Activities 
WP22 
Manage
ment 

    51.5 

 
TOTAL 
per 
participa
nt 

7.9 7.9 8.3 10.2  

 
Overall 
total 
efforts 

    1205.60 

                                                
6 except management of the consortium activities 
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12. SUMMARY FINANCIAL REPORT 
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13 REPORT ON THE DISTRIBUTION OF THE COMMUNITY'S CONTRIBUTION 
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14 SUMMARY EXPLANATION OF THE IMPACT OF MAJOR DEVIATIONS 
FROM COST AND PERSON MONTH BUDGET  
 
Member Stefan Stamm left the network (approved amendment 008). This Report contains an updated table PM 
Efforts for the full duration of the project (Section 15.9) which shows how the PM have been redistributed. The 
research funds assigned to University Erlangen (Stefan Stamm) in Annex I remain under the control of the 
coordinator and will be distributed for tasks previously assigned to St. Stamm following case by case decisions.  
 
Eurasnet got extended until month 63 (March 2011) without additional funds. In March EURASNET will 
organize the second international conference on alternative splicing. 
 
 
 
15 JOINT PROGRAM OF ACTIVITIES (MONTH 49-63, JAN 2010-Jan 2011) 
 
 
 
15.1 ONE YEAR TO GO: GOALS AND OBJECTIVES AFTER FOUR YEARS 
 
 
 
 
Work Package 1: The EURASNET Web site 
 
The website will continue to be maintained and new items added as soon as they are received. New material will 
be prepared to cover other aspects of alternative splicing and disease. During 2010 we will prepare the website 
such that when funding ends, it will be as up-to-date as possible thereby continuing to be a valuable source of 
information on alternative splicing and will remain relevant and useful. We aim to keep the website going on a 
voluntary basis for at least around 12 months after 2010. Initial discussion preparing the website for future use 
took place in Assisi and further discussion will be needed.  
 
 
Work Package 2: Sharing Resources, Technology and Reliable Protocols 
 
After the book on Methods in alternative –pre-mRNA splicing has been published, we will concentrate on 
collecting the necessary reagents and making them available through the web.  
 
Work Package 4: The Alternative Splicing and Transcript Diversity (ASTD) Database 
 
Hosted at the EBI, ASTD provides the expertise to generate full-length transcript sequences from the 5’ 
transcription start site to the 3’ poly(A) signal, annotation of each transcript for expression states using eVOC 
and MESH data and comprehensive splice event annotations based on EST/cDNA libraries. 
Following the EBI announcement of a substantial reorganization and consolidation in the management of 
biomolecular sequence information, ASTD computations have been merged into Ensembl. Ensembl annotates 
vertebrate genomes, providing a consolidated view of annotated genomes and trancriptomes. The Ensembl 
project is a joint collaboration between the EMBL-EBI and the Wellcome Trust Sanger Institute. Ensembl is 
jointly led by Ewan Birney and Tim Hubbard. 
Integrating ASTD data into the Ensembl common framework with a user-friendly website has increased the 
visibility and knowledge about alternative splicing events by providing a unified access to the transcriptome. 
The ASTD data for the human, mouse and rat transcriptomes are held within the chordate Ensembl section. 
Since 2009, Ensembl has been complemented by Ensembl Genomes, creating five new sites, for bacteria, 
protists, fungi, plants and invertebrate metazoa. This enables users to use a single interface (interactive and 
programmatic) for accessing and comparing genome-scale data from species of scientific interest from across 
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the taxonomy. Paul Kersey manages the Ensembl Genomes project. This project uses the software infrastructure 
developed by the Ensembl project. Consequently, alternative splicing computation pipelines will be applied to 
the non-chordate Ensembl Metazoa section, starting with drosophilids, mosquitoes and worms. 
In the context of the mosquito genomes, a new computational pipeline has been developed to deal with deep 
RNA sequencing (RNA-Seq) data. A version for the Roche 454 sequencing platform has been applied to the 
Anopheles gambiae transcriptome to produce transcript models in sex-specific conditions and will improve the 
manual annotation of genes. DAS tracks are made available for collaborators to look at alternative splicing 
between different conditions in the form of coverage plots, splicing events and transcript structure graphic 
representation. DAS is a Distributed Annotation System. This system could be used to visualise data from 
consortium members in the context of their genome of interest. DAS tracks are a simple way of displaying data 
that can be used both ‘in house’ for private data or publicly by registering the DAS server for third parties to 
access. Each group retains responsibility for the data and future updates. Setting up a DAS server is relatively 
straightforward and training by EBI personnel has been provided for this service. 
Pipelines for RNA-Seq from other sequencing platforms (like Solexa/Illumina, ABI SOLiD) allow users to look 
at read coverage in different conditions and has been applied to mosquitoes (Aedes aegypti, Anopheles gambiae) 
and plants (Arabidopsis thaliana). The RNA-Seq pipelines and DAS system were used in the context of 
collaboration with EURASNET member Andrea Barta (Participant 8) to study alternative splicing in plants 
under abiotic stress conditions. 
In order to improve gene and alternative splicing prediction methods, EMBL-EBI EURASNET member 
participated in RGASP, the RNA-Seq genome annotation assessment project organized by the Wellcome Trust 
Sanger Institute and the ENCODE project. The main aim of this project is to assess the status of computational 
methods to map human RNA-Seq data, assemble them into transcripts and quantify the abundance of that 
transcript in particular datasets. Owing to the diversity of computational approaches, predictions on new RNA-
Seq data in Homo sapiens, Drosophila melanogaster, and Caenorhabditis elegans will undergo a second round 
of assessment, the results of which will be published in 2010.   
 
 
Work Package 5: Ensuring Durability 
 
To promote RNA splicing research and appreciation of the significance of RNA splicing for health and disease, 
the following activities will be implemented: 
- Organize a bi-annual meeting series to alternate with CSHL meeting on eukaryotic pre-mRNA processing, 
starting on 2012. 
- Invite PIs, post-docs and graduate students working on RNA splicing in Europe and world-wide to register at 
the EURASNET website. 
- Revamp website in 2010 to accommodate new functionality of the expanded EURASNET and foster 
dissemination to clinicians and to the public (e.g., through a Newsletter). 
 
Work Package 6: In silico approaches to alternative splicing 
 
In the remaining year 2010 Eurasnet will make efforts to refine the miRNA-mRNA binding model. Splice sites 
and the splicing factors binding to these sites will be compared throughout the eukaryotic kingdom. 
Computational approaches to the structure of splicing regulators and the concept of gene landscape will be 
further pursued. Content and user friendliness of the regulatory sequences web site will be further improved. 
John Brown will continue to investigate putative mRNA targets of orphan snoRNAs. 
 
Work Package 7: Molecular Characterization of Splicing Substrates 
 
 
 
 Work Package 8: Genome-wide Analyses of Splicing Regulation 
 
 
Most of the initial objectives of WP8 were achieved within years 1-3.  Various global approaches for AS 
analysis were trialled in one or more groups.  Some proved their worth and are being adopted more widely, 
while others appear to have more restricted applications.  At the time at which the work package was first 
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formulated deep sequencing technologies were a distant possibility.  However, they have been rapidly adopted 
for global discovery of AS and are being developed for quantitative profiling. The Consortium’s strength in the 
area of global analyses has been substantially enhanced during 2009 by the recruitment, as an Associate 
Member, of Dr John Castle, University of Mainz.  John was formerly with Rosetta Impharmatics in Seattle and 
is an expert in the use of junction arrays and deep sequencing for transcriptome profiling.  He is already forming 
collaborations with various consortium members and will participate in analysis of alternative splicing profiling 
by SOLiD sequencing.   
 
Splice sensitive arrays.   
During the past year, 10 groups were given access to the batches of Affymetrix human and mouse junction 
arrays (HJAY and MJAY) which had performed particularly well in the pilot experiment with PTB/nPTB 
knockdown.  Data analysis from most of these experiments is ongoing, but already direct comparison of 
Parkinsons Disease patient samples by the Soreq lab has indicated that the HJAYs were able to clearly 
discriminate between patient and control samples both at the level of transcript levels and splicing patterns.  
Over the coming months we expect to obtain further direct comparisons of the performance of ExonArrays and 
junction arrays.  An MJAY analysis of the consequences of SRp75 and SRp20 knockdown, indicating that the 
two SR proteins have largely non-overlapping splicing event targets, has already been submitted for publication 
by the Neugebauer lab. The success of the initial EURASNET collaborative agreement with Affymetrix is 
attested to by the release of HJAYs and MJAYs to the wider research community via a Technology Access 
Program.  Even with the newer sequencing approaches these arrays are likely to remain a cost-effective platform 
for quantitative global profiling of AS for both human and mouse samples.   
 
Deep sequencing.   
Following discussions with the SAB and reviewer at the 2009 reporting meeting in Assisi further efforts have 
been put into the analysis of alternative splicing by deep sequencing.  The Bindereif group has largely moved 
from array-based profiling to Illumina sequencing.  This was a clear advantage in the case of their zebrafish 
analyses where splice-sensitive array platforms are not available.  The plant groups have also been using 
Illumina sequencing for AS discovery.  Nevertheless, it is apparent that “unfocused” sequencing cannot readily 
provide the necessary number of reads to give a quantitative output of AS events in genes that are expressed at 
relatively low levels.  For example, Blencowe et al estimated that 200 M reads would be required to detect 
splicing levels in 80% of genes (Genes Dev 23, 1379-1386).  While the cost of sequencing is likely to continue 
to fall, it nevertheless appears that cost-effective sequence based AS profiling will require some prior 
enrichment of the AS template sequences.  To this end, the consortium is exploring the possibility of 
collaborating with Xiang-Dong Fu (UCSD) to adopt his RASL-Seq technology to profile large numbers of AS 
events in parallel.  By incorporating bar-codes in to sequencing primers there is the potential to multiplex 
different experiments into a single sequencing run.  After the initial investment in synthesis of a pool of oligos 
for the RNA splice-junction mediated ligation, the ongoing costs would be relatively modest.  During the 
coming year, we hope to trial this technology as well as comparing lllumina and SOLiD platforms for RNA-
Seq.  In addition, we aim to carry out Illumina sequencing of CLIP experiments with hnRNPL, SF1 and 
U2AF65.  
 
Agreement with Genosplice 
On 12 June, the Consortium signed an agreement with Genosplice, a bioinformatics services company founded 
by Pierre de la Grange, who carried out his PhD research in the EURASNET funded lab of Didier Auboeuf.  
Genosplice specializes in bioinformatic services related to AS, and has particularly focused on methods and 
visualization software for AS analysis using ExonArrays.  In the coming Genosplice also intends to develop 
methods for data analysis of the junction arrays.  This will provide access to the junction array technology 
evenm for groups with little or no in-house expertise in array bioinformatics.   
 
Plant Alternative Splicing 
The plant AS groups (Barta, Brown, Jarmolowski) already operate in a highly integrated manner and have been 
very effective in outreach to the wider plant biology community.   They will complete and publish major 
analyses on NMD and SR protein mutants and continue to exploit the AS RT-PCR to examine the functions of 
other plant proteins on alternative splicing and how alternative splicing is affected by different stress conditions. 
They will analyse alternative splicing in Arabidopsis chromatin remodelling mutants to study correlations 
between chromatin structure and AS, and continue research on AS of microRNA precursors. They will 
communicate the importance of alternative splicing through their results as widely as possible to the plant 
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community (e.g. they are organising a session on alternative splicing at the Society of Experimental Biology 
meeting in Prague in July 2010) and continue to look for opportunities to collaborate.    
 
 
Work Package 9: Complexity of Spliceosomal Proteomes 
 
One of the main goals of this work package has been the characterisation of the spliceosomal proteomes of 
different organisms with emphasis on the human, Drosophila and yeast splicing machineries. In recent years 
substantial insight has been obtained into the protein composition of the canonical spliceosomes from these 
organisms and into the compositional dynamics of the spliceosomes during their action cycle. These studies 
revealed that the compositional dynamics of the spliceosome are conserved across evolution, but that the yeast 
spliceosome has a radically smaller number of proteins than metazoans have, and thus its proteome may 
represent the conserved core set of proteins required for splicing. Various participants in WP9 will continue 
their efforts to (i) characterise the proteins associated with selected regulated viral pre-mRNAs (ii) to determine 
the protein composition of spliceosomes assembled on medically important pre-mRNA constructs that harbour 
mutations known to cause aberrant splicing and diseases, and (iii) to compare these with the spliceosomes 
assembled on the corresponding normal pre-mRNAs. These studies will also include quantitative mass-
spectrometric techniques such as SILAC and iTRAQ. 
Finally, a major activity in this work package will be to chart the protein–protein and protein–RNA interactions 
in the human and (canonical) yeast spliceosomes at various stages of assembly and/or function. These studies 
will include chemical crosslinking of proteins, UV crosslinking of protein–RNA contacts and the establishment 
of  interaction maps among human spliceosomal proteins using high-throughput “yeast two-hybrid” screens and 
co-immunoprecipitation analyses. Moreover, biophysical techniques such as fluorescence correlation 
spectroscopy will be used in pilot studies to investigate the dynamics of protein dissociation and recruitment 
during the spliceosomal action cycle. 

 
Work Package 10: Post-translational Modification and Dynamic Regulation  
 

The main goal of  this  WP  remains  to  establish  a  link  between  signal transduction pathways and  
alternative  splicing  regulation.  To  summarise briefly some of the future goals expressed in the new set  of  
deliverables, we will continue use of FRET/FLIM microscopy and we  will  monitor  splicing in real-time. We 
will focus on the link  between  alternative  splicing  and signal transduction  using  an  in  vitro  model  of  
epithelial-mesenchymal transition (EMT). We will  also   study  how  splicing  factors  of  the  SR protein 
family can affect general protein SUMOylation. 

 
Work Package 11: Function of Splicing Factor Isoforms 
 
Given the complexities and intricate cross-regulation between splicing factor isoforms, further description of 
isoform expression and functional characterization of isoform activities will be carried out in the next year 
(months 48 to 60 of the grant).  As in the past, this will include work on basal splicing factors like U2AF35, SF1 
or CBP as well as regulatory proteins of the PTB, Fox families viral proteins and regulatory RNAs of the MBII-
85 cluster. Functional characterization will include a dissection of protein-protein interactions, identification of 
target RNAs and mechanism of cross-regulation. For plant alternative splicing, the AS RT-PCR panel has 
generated a great deal of information on alternative splicing of genes in different backgrounds of either over-
expression or knockout mutants of splicing factors and other RNA-interacting proteins. These data will be 
analysed thoroughly by bioinformatic approaches to learn more about specific rules in influencing alternative 
splicing for a particular splicing factor.  In the upcoming year, we will concentrate on investigating the AS 
events and their consequences in the splicing factor genes themselves, their relationship with NMD and their 
interplay with pathways regulating cell proliferation. 

 
 
 

Work Package 12: Mis-splicing and Disease 
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One of the major objectives of the work package over the last four years has been to identify, classify, and 
investigate the functional relationships between mis-splicing events and human disease. 
 For this reason, on the basis of disease frequency, severity, sample availability, and local opportunities 
many genes have come under study by the different members of the Workpackage. Just to cite the latest ones 
out of a very long series that have appeared in the WP12 annual report it is worth to mention the following: 
CFTR, ATM, NF-1 and NDE1 genes (Baralle F.; Baralle D.), the RBM28 gene (Bindereif), the HER4 gene 
(Kjems), LMNA, MSH2, and MLH1 genes (Stévenin in collaboration with J. Tazi and J. Martins), the SF2/ASF 
oncogene (Biamonti). In addition, several members of WP7 have focused on more global ways of identifying 
and classifying alternative splicing expression signatures that might then be related to more complex disease 
types such as various forms of cancer (Carmo-Fonseca and Auboeufs) or in FSHD (Facioscapulohumeral 
Muscular Dystrophy) (Gabellini). 
The impact on the general medical field of all these studies can be divided in three different aspects: 
- first of all, studies performed on individual genes have provided an up to date view of eventual correlations 
between particular pre-mRNA sequence variations and alterations in the splicing process of the gene of interest. 
Beside their intrinsic worth, these achievements have been very useful in showing the general medical 
community that alterations at the level of pre-mRNA splicing can be a significant cause of disease and that they 
cannot/should not be ignored when performing mutational screening studies. In order therefore to overcome the 
existing gap between researchers and clinicians IFM meetings have been organized in Trieste by Baralle F. (26-
27 March 2009 - “Alternative and Aberrant Splicing in Neuromuscular and Neurodegenerative Processes”) and 
in Paris by Baralle D. and Tosi M. (1-2 October 2009 – “French workshop on RNA splicing and genetic 
diseases”). These meetings have been particularly significant insofar as they have attracted the participation of 
several non-Eurasnet scientists, thus allowing a very efficient reach out to the broader scientific community. 
Detailed reports on the 2009 meetings have been provided separately. 
- secondly, many of these investigations can now be used by the rapidly developing field of pre-mRNA 
therapeutics to assess novel therapeutic approaches based on antisense oligonucleotides , trans-splicing, RNA 
interference, or small molecule technologies. It should be noted, in fact, that the advances made in these 
different fields in recent years have reached a stage where RNA-based therapeutics has become a real 
possibility. In this respect, it is worthy to mention the efforts made by this workpackage participants using 
indole derivatives (Tazi) and LNA bifunctional oligonucleotides, LNA blocking oligonucleotides, snRNA 
delivery cassettes U7smOPT and HSUR1these (Kjems). 
- finally, investigating selected alternative splicing events has allowed to uncover additional insight with regards 
to the trans-acting factors that are involved in both normal and mis-splicing events. In this regard, latest 
advances have been achieved with regards to the regulation of the SF2/ASF protein by the Sam68 factor 
(Biamonti), PTB protein in pseduoexon repression (Baralle D.), TDP-43 in the general neurodegenerative field 
(Baralle F.), hnRNP L and RBM28 in alternative splicing regulation (Bindereif). 
From a human resources point of view, these studies have also succeeded in better establishing the scientific 
network between different laboratories within the Eurasnet consortium. Therefore, several collaborations are 
currently in place between different groups: Baralle's and Biamonti's on the characterization of nuclear factors 
regulating the splicing process of the ASF/SF2 and Ron genes, Stevenin's group in collaboration with A. 
Martins and M. Tosi (INSERM, Rouen, France),  
Personnel mobility between groups is steadily increasing. For example, Ashish Dhir from Baralle's group has 
been visiting regularly the laboratory of Reinhard Luhrmann (12-26th July, 2008 and 19th October-14th of 
November, 2008) to investigate the formation of spliceosomal complexes that mediate the inclusion of a 
disease-related pseudoexon in the ATM gene. This collaboration has resulted in the writing up of a scientific 
report which is currently under review in EMBO Journal. More recently, Eleonora Zonta (Auboeuf's lab) is 
currently working in Baralle's lab to investigate the alternative splicing events regulated by the p68/p72. 
 
 
 
Work Package 13: Co-transcriptional Mechanism of Alternative Splicing  
 
By the end of the EURASNET funding period, we will see more collaborative papers that have resulted from 
the somewhat time-consuming but ultimately fruitful transfer of technologies among labs. Not only will the 
accomplishment of the remaining deliverables for month 54 and the new deliverables for month 60 result in 
publishable work, but the systems established will lead to collaborations as well as publications from the 
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individual labs for the years after EURASNET has officially concluded its original activities. This will be seen 
in three areas: 
1) The continued use of splicing factor ChIP to test proposed models for how splicing choices are made in vivo. 
Progress in 2009 was made on number of collaborations on “model genes” and will be extended in future to 
additional factors and types of genes, hopefully also with an eye towards disease. We see that already with the 
systems that investigate HIV transcription and splicing, and this will surely be extended to trans-acting factors 
and cis mutations that lead to disease states. Another example is the new deliverable (collaboration between 
Kornblihtt, Valcarcel, and Eyras) on Cockayne syndrome protein. In future, these systems also lend themselves 
to testing gene targets that have been identified in high throughput screens, such as those carried out in WP8.  
2) The dynamics of nascent and nuclear mRNPs are being investigated in more detail, with new discoveries 
pertaining to the mechanisms of cellular surveillance detecting incorrect pre-mRNA splicing events. New 
fluorescent techniques, monitoring events at transcription sites (Pol II initiation and elongation, trafficking of 
splicing factors to nascent RNA due to splicing, retention of unspliced transcripts) are widely available and 
being used by WP members. In addition, the technology for expressing GFP-tagged versions of splicing factors 
introduced into cells under the control of their own promoters on BACs is providing tools both for ChIP and 
fluorescent microscopic studies of splicing factor dynamics in living cells.  
3) The relationship between transcription and splicing machineries in terms of shared components (e.g. Prp45p) 
and interacting mechanisms (e.g. the stimulation of transcription by co-transcriptionally recruited U1 snRNP, 
the influence of elongation rates on splice site choice) is being explored in depth. As exemplified by ongoing 
and new projects initiated by the Kornblihtt (WP13) & Neugebauer (WP8) labs in neurons and the Aubeouf lab 
in estrogen-responsive breast carcinoma cells (WP13), it is hoped that these principles can be extended and new 
discoveries be made in more physiologically relevant cell lines and tissues or in response to physiological 
conditions, such as UV light exposure.  
 
Work Package 14: Chemical Biology and Therapeutics 
 
The major focus of this work Package is to identify and further characterize novel inhibitors of pre-mRNA by 
different partners. Two strategies were conducted in parallel (i) based on the analysis of the small molecules that 
have already been shown to affect selectively the (alternative) splicing of specific pre-mRNAs involved in 
different diseases (Parners 1a, 6, 12a, 12c, and 22), and (ii) on the usage of antisense oligonucleotides or 
derivatives thereof (e.g. TOES, PNA) to correct aberrant splicing patterns by triggering either exon skipping or 
exon inclusion (Partners 10b, 13, 17 and 19) and more recently to modulate the activity of micro RNA targeting 
specific splicing isoform (Partner 24).  
 
Although the EURASNET partners have achieved numerous successes selecting potential drug candidates, a 
number of molecules need to be optimized in order to meet the requirement for future development. Through 
generation and optimization of small molecules inhibiting alternative splicing mechanisms, the plan now is to 
develop therapeutic leads, opening the way to new therapeutic solutions. To achieve this goal a collaborative 
laboratory “Splicos Therapeutics” was created between public institutions and a start up company Splicos aimed 
at developing therapeutics leads in three areas: HIV-1 infection, metastatic invasion and rare diseases. Partner 
12a is acting as scientific supervisor of “Splicos Therapeutics” to achieve drugs optimization and in vivo testing. 
A major challenge for assessing the mechanism of action of selected drug candidate will also be to perform 
large scale analysis of splicing profiles. Thanks to initiatives in other work packages this type of analysis is now 
accessible.  
 
Metastasis is the cause of more than 90% of deaths in breast cancer that is the most common neoplasm in 
women. At the moment there is no cure available to treat metastatic cancer. An increase in the number of 
identified therapeutic cancer targets achieved through recent biomedical research has mainly resulted in the 
generation of a number of molecules with a cytotoxic profile. In collaboration with Splicos there have been 
important innovations in finding new drug candidates that prevent cancer cell motility in 2D and 3D which are 
likely to be used in conjunction with existing treatments to prevent metastasis. The effort will continue to 
validate the efficacy of selected drug candidates in in vivo mouse model. 
The antisense strategy is now in clinical trials for the treatment of a variety of diseases. However, concern is 
sometimes expressed as to the toxicity of such compounds and the efficacy of delivering them to organism. To 
meet the requirement for developing less toxic oligonucleotide derivatives, modified TOES oligonucleotides 
have been tested for their ability to rescue SMN2 splicing in vitro and in cultured patient-derived fibroblasts. 
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These molecules have also been screened for their capabilities to bind activating proteins, their toxicity to cells, 
their effects on protein expression and, in representative examples, their uptake and stability. Improving 
delivery of modified oligonucleotides will be a major task that remains to be achieved.  
Although cell-based assays developed in the frame of this work package, have provided useful informations 
about drugs action, cultured cells still do not provide physiological conditions and complex interactions among 
different cell types and tissues. Therefore, in addition to provide incentives to spur the development of 
innovative therapeutic strategies for human diseases, partners participating in this work package have also been 
engaged to set up mice models to perform initial “proof of concept” of their selected compounds. Full 
characterization of these mice phenotypes will provide new means to study patho-physiological aspects of 
devastating disease like SMA and premature aging. Thus, both ex vivo passage experiments and comprehensive 
phenotypic susceptibility testing are used by several partners for the pre-clinical evaluation of splicing 
modulation by novel entities and to identify the settings in which a new drug is likely to be most useful. 
 
 
Work Package 17: Staff Exchange and Training 

Staff exchange and training among EURASNET participants will be continued. Exchanges due to collaborations might 
increase during the last year of funding, a trend already seen in 2009. Since travel bursaries were extended to participation at 
all EURASNET meetings in 2009, the PMT for these activities may also increase further. In 2009, EURASNET members 
were offered two travel bursaries per group per year for the attendance of RNA-related non-EURASNET meetings. The need 
for such bursaries is reflected in the large number of groups, who took advantage of this possibility and sent lab members 
mainly to conferences abroad (30 participants from 20 groups). 
 
Work Package 19: Public Understanding of RNA Biology 
 
EURANET brochure 
The coming year is the last year of EURASNET. Many things are planned. The brochure will be published in 
English and consideration will be given to its translation into other languages as well. The German version is 
extended to 40 pages and will be sent not only to the EURASNET members, but also to medical doctors, 
biology teachers and therefore to school pupils, to ensure that the target groups are informed of the impact and 
role of alternative splicing in human diseases and therefore in medicine. The English version will be illustrated 
like the German one, with drawings, schemes and pictures for a straightforward understanding. Furthermore the 
members and young investigators of EURASNET will be introduced and a insight of the working fields of the 
members is given.  
EURASNET newsletter 
According to the WP 19 just one more newsletter should be published in 2010 (month 54). As the response of 
the newsletter was very positive we decided to edit another one in spring 2010, so that the appearance of the 
newsletter will continue biannually. The newsletter will include a “news section”, an outlook of the forth 
coming meetings and reports about past meetings and workshops. Student’s reports about their experiences 
within the EURASNET exchanges will be published and eight EURASNET members and two young 
investigators will be introduced. 
Media training workshop and media writing contest 
 
A Media training workshop and a media writing contest are planned for the international meeting in Marokko in 
April 2011. It will be training for the EURASNET scientists to communicate their scientific work to the media. 
They will be asked to write press releases for a writing contest.  
 
 
Work Package 20: SMEs and Technology Transfer 
 
Dundee Cell Products (DCP) is currently commercializing about 16 products developed in EURASNET 
member laboratories (mainly from the Lamond lab) and the company is currently in licensing discussions with 
Stefan Stamm’s lab regarding the commercialization of the pSpliceExpress kit. The main application for this kit 
is in the rapid generation of pre-mRNA splicing reporters for alternative splicing studies. The kit is a simple 
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research tool for both non-experts and experts in pre-mRNA splicing who are interested in investigating if their 
research models or systems are affected by alternative splicing. Such fast analysis of alternative splicing in 
transfection systems can greatly facilitate the identification of novel cellular factors affecting the process or the 
biochemical pathway of interest to the researcher.  
Most of the other splicing-related products that are being commercialized by DCP or that the company may be 
interested in commercializing include research antibodies to spliceosomal proteins, plasmid clones, stable cell 
lines and recombinant proteins required to perform the splicing assay in vitro. The company is also interested in 
commercializing bioinformatics tools developed for analyzing splicing/alternative data as well as chemical 
compounds that modulate pre-mRNA splicing.  
The target for next year is to identify and commercialize at least 5 additional products from EURASNET 
members’ research groups. 
 
 
Work Package 21: Reachout to the Broader RNA Community 
 
We will continue to disseminate information about meetings to other RNA biologists as appropriate and will 
collect information to monitor and report on the extensive activities which the network in engaged in with non-
EURASNET RNA biologists.  
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  last  15 MONTH JPA: WORKPACKAGE TIMECOURSE 
WORKPACKAGE 0 – 6 months 6 – 12 months 13 – 15 months 
DESCRIPTIONS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15    

1.  THE EURASNET WEB SITE (Brown)                   
2.  SHARING RESOURCES, TECHNOLOGY AND   
RELIABLE PROTOCOLS (Brown) 

                  

4.  THE ALTERNATIVE SPLICING DATABASE (Apweiler)                   
5.  ENSURING DURABILITY (Carmo-Fonseca)                   
6.  IN SILICO APPROACHES TO ALTERNATIVE 
SPLICING (Ast) 

                  

7.  MOLECULAR CHARACTERIZATION OF SPLICING 
SUBSTRATES (Branlant) 

                  

8.  GENOME-WIDE ANALYSES OF SPLICING 
REGULATION (Smith) 

                  

9.  COMPLEXITY OF SPLICEOSOMAL PROTEOMES 
(Lührmann) 

                  

10. POST-TRANSLATIONAL MODIFICATION AND 
INTRACELLULAR DYNAMICS OF SPLICING FACTORS 
(Caceres) 

                  

11. FUNCTION OF SPLICING FACTOR ISOFORMS 
(Valcárcel) 

                  

12. MIS-SPLICING AND DISEASE (F. Baralle)                   
13. CO-TRANSCRIPTIONAL MECHANISMS OF 
ALTERNATIVE SPLICING (Neugebauer) 

                  

14. CHEMICAL BIOLOGY AND THERAPEUTICS (Tazi)                   
15. DEVELOPMENT OF ENABLING TECHNOLOGIES 
(Séraphin) 

                  

16. CONFERENCES AND MEETINGS (Beggs) 
Annual Meeting 2010 
three workshops on areas of strategic relevance/four IFMs 

                  

17. STAFF EXCHANGE AND TRAINING (Krämer)                   
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18. CAREER DEVELOPMENT (Kjems) 
  
  

                  

19. PUBLIC UNDERSTANDING OF RNA BIOLOGY 
(Barta) 
  
  
  

                  

20. SMEs AND TECHNOLOGY TRANSFER  (Lamond)                   
21. REACHOUT TO THE BROADER RNA COMMUNITY 
(Brown) 
  
 

                  

22. MANAGEMENT (Lührmann) 
Annual Meeting Report 2010 
Steering Committee/Quarterly/Network-e-mail 
Annual Report 2009 

                  

 
 
 
 

month 49-63 JPA - Gantt chart  
15.2 PLANNING AND TIMETABLE 
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15.3 GRAPHICAL PRESENTATION OF WORK PACKAGES 
 
 
The figure shows the work packages of the NoE grouped by closeness of association, rather than by 
administrative hierarchy. Workpackages similar in nature are grouped together on a common 
background rectangle, and those with somewhat less close kinship are grouped close to one another but 
on different rectangles. Spheres of overlap are indicated by an overlap of individual workpackages over 
different rectangles, or by overlap of entire rectangles. The figure also shows a gradation from the more 
“individual” activities – career development, training – on the left, through research and central 
activities in the middle, to the “outwardly directed” activities on the right: external dissemination, 
collaboration and ultimately commercialisation. The “Management” activity (work package 22) is 
represented as underpinning the entire collection of network activities.  
 
 

 
 
 

Pert-Diagram - Workpackage Interactions 
 
A more revealing picture of the high level of interactivity achieved within the network 
provides the following diagram of reported member interactions. 
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Interactions among EURASNET participants. 
 
 
 

 
 

YIP

ABa ABi AJ AKo AKr AL AS BS CB CS DA DB DG DS EB EE FA FB GAk GAs GB GTV HS HU IP JBe JBr JBuj JC JK JS JT JV KN MCF MZ PB RA RL SS

Andrea Barta ABa

Albrecht Bindereif ABi

Artur Jarmolowski AJ

Alberto R. Kornblihtt AKo

Angela Krämer AKr

Angus Lamond AL

Anabella Srebrow AS

Bertrand Séraphin BS

Christiane Branlant CB

Christopher Smith CS

Didier Auboeuf DA

Diana Baralle DB

Davide Gabellini DG

Daniel Schümperli DS

Eduard Bertrand EB

Eduardo Eyras EE

Frédéric Allain FA

Francisco Baralle FB

Göran Akusjärvi GAk

Gil Ast GAs

Giuseppe Biamonti GB

Glauco Tocchini-Valentini GTV

Hermona Soreq HS

Henning Urlaub HU

Ian Eperon IP

Jean Beggs JBe

John Brown JBr

Janusz Bujnicki JBu

Javier Caceres JC

Jørgen Kjems JK

James Stévenin JS

Jamal Tazi JT

Juan Valcárcel JV

Karla Neugebauer KN

Maria Carmo-Fonseca MCF

Mihaela Zavolan MZ

Peer Bork PB

Rolf Apweiler RA

Reinhard Lührmann RL

Stefan Stamm SS

EURASNET interactions 2009
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15.4 TABLE OF MILESTONES (MONTH 49-63) 
 
milestone  month 
25 Second International Conference 

on Alternative Splicing 2010* 
63 

26 Four interdisciplinary focus 
meetings 

60 

27 EURASNET publishes a highly 
curated reference work on RNA 
techniques 

60 

28 Fifth annual workshop 
programme completed 

60 

29 Experimentalists and 
Bioinformatics in Alternative 
Splicing 

60 

30 High-Throughput and Enabling 
Technologies  

60 

31 The Regulation of splicing in the 
cellular context 

60 

32 Splicing and disease 60 
 
 
*M25 The character of the  fifth and last Annual EURASNET meeting 2010 has been changed to that of a 
regular reporting meeting. The second international meeting will take place in March 2011 instead. 
  
M26 Again, four interdisciplinary focus meetings (with one meeting on Splicing and Disease) have been held in 
the fifth year of the network. 
 
M27 As a service to the wider splicing community and as a testimony of 5 successful years of integrated 
research the EURASNET consortium publishes a highly curated reference work on RNA techniques, collecting 
established and proven protocols for the full range of RNA technologies.   
 
M28 The fifth annual workshop programme completes the 5 year programme of 15 Research and 2 Career 
Development workshops. 
 
M29 After 5 years of networked research in alternative splicing the gap between bioinformatics and 
experimentalists in alternative splicing should be closed. Theoretical predictions getting their experimental 
proof, and experimental design being helped by the predictive power of user-friendly software will be 
instrumental. Data collections using a uniform standard will finally open the necessary view at gene expression 
from the angle of alternative splicing.  
 
M30 High-throughput technologies like microarrays and small-chemical-compound screening, although 
recognized as having high potential for the future, currently suffer from a lack of established technology and 
standardized data collection. This European Network, after five years of integrated research, should have 
established the necessary standardizations and should have established itself as a leading international authority 
in this field. 
 
M31 Alternative splicing is only now starting to be understood as the driving force in the expression of complex 
gene expression programs during eukaryotic development, environmental adaptation and pathogenic 
aberrations. The efforts of these five years need to bring this biological process into the consciousness of all 
biologists. A successful development of this research field is dependent on a clear understanding of the signals 
and interdependencies of splicing regulators on the molecular level. At the same time the predictive power of in 
silico approaches needs to be developed to support the experimentalist in a more efficient design of 
experimental set-ups. 
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M32 Alternative splicing needs to be recognized as a major player in numerous pathogenic scenarios. This 
knowledge needs to be established in the pharmaceutical community, the policy-making bodies as well as on the 
side of the medical practitioner and the general public. EURASNET will have had 5 years to successfully direct 
interest towards the alternative splicing field and to secure cooperation with pharmaceutical industry and 
medical practitioners. 
 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

168 

 

15.5 DELIVERABLES LIST (MONTHS 49-63) 
 

Joint programme of activities (period month 49 - 63) 
 

Del. 
no. 

Deliverable name WP no. Lead 
participant 

Nature Dissemination 
level 

Delivery 
date 

(proj. 
month) 

242 Pursue the possibility of 
selecting one program for a 1-
2 day career development 
workshop in which 
participants get hands-on 
training in the chosen topic 
(eg writing the cv, giving a 
talk or an  interview, making 
and presenting a poster) 
(month 41) 

18 Kjems O PU 41 

176 Exon Array (and junction 
array, if available) microarray 
analysis of effects of SF1 
knockdown upon alternative 
splicing (Krämer, month 42) 

8 Smith O CO 42 

180 Application of deep 
sequencing to CLIP tags of 
SF1 and U2AF65 (Krämer, 
month 42) 

8 Smith O CO 42 

184 Continue to complete 
analyses of Arabidopsis NMD 
mutants and hyl1; SR protein  
overexpressor and mutant 
lines (month 42) 

8 Smith O CO 42 

190 MS based proteomics of Brr2 
contain complexes (month 
42) 

9 Lührmann O CO 42 

90 Use the tap-tagged SRp30 
protein to select and MS-
analyze ribonucleoprotein 
complexes in nSBs (month 
42).continued 

10 Cáceres O CO 42 

202 Srebrow will investigate the 
role of Akt as a novel SR 
protein kinase. The 
subcellular localization of SR 
proteins will be evaluated by 
observation of SR-GFP 
fusions in the presence of 
siRNA against AKT, and 
other established SR protein 
kinases, such as SRPK or 
CLK. (month 42) 

10 Cáceres O CO 42 

221 Validation of the efficacy of 
novel synthesized compounds 
in model mice for: Mo-MLV, 
HIV-1, DMD, Breast metastic 
cancer and HGPS (month 42) 

14 Tazi O CO 42 
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225 Eperon's group will 
investigate the possibility of 
using TOES to stimulate 
splicing of exons damaged by 
mutation in cystic fibrosis 
(collaboration with Baralle 
lab) and of undamaged 
skipped exons in genes with 
roles in the development of 
leukaemia. (month 42) 

14 Tazi O CO 42 

232 Experimental setup to 
elucidate the “code” of RNA 
interaction as mediated by 
RRM domains (month 42) 

15 Séraphin O CO 42 

251 Evaluate the mechanism of 
splicing inhibition by small 
molecule effectors identified 
in screening initiative (month 
42) 

20 Lamond O CO 42 

263 Manuscript of a book 
working title : “ Methods in 
alternative pre-mRNA 
processing” (month 48) 
(continuation of 153) 

2 Brown O PU 48 

265 CLIP mapping of hnRNP L 
targets in HeLa cells, through 
Solexa sequencing; 
comparison with previous 
exon array data. (month 48, 
Bindereif) 

8 Smith O CO 48 

266 Prepare a database of the 300 
AS events on the RT-PCR 
panel (month 48) 

8 Smith O CO 48 

270 Prepare Annual Report for 
2009 period (month 50). 

22 Lührmann R CO 50 

271 Comparison of HJAY and 
ExonArray analysis of at least 
two further experiments e.g. 
hSlu7 knockdown (Ast), 
U2AF35 knockdown (Carmo-
Fonseca), Parkinson’s disease 
patients (Soreq).  (month 50) 

8 Smith O CO 50 

392 Comparison of HJAY and 
ExonArray analysis of at least 
two further experiments e.g. 
hSlu7 knockdown (Ast), 
U2AF35 knockdown (Carmo-
Fonseca), Parkinson’s disease 
patients (Soreq).  (month 50) 

8 Smith O PU 50 

456 Report on decisions made 
during Annual Meeting 2010 
(Lisbon)(month 52) 

22 Lührmann R CO 52 

272 2010 Second International 
Meeting/ Fifth Annual 
Meeting, April, location to be 
decided 

16 Beggs R PU/CO 52 

273 Prepare further content on 
splicing-related diseases with 
input from clinicians (month 
54) 

1 Brown O CO 54 

274 Maintain up-to-date website 
content/news etc. on 
EURASNET activities 
(month 54) 

1 Brown O PU 54 
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275 Liaise with EURASNET 
clinical contacts to develop 
further targeted information 
for this group (month 54). 

1 Brown O PU 54 

276 Tools and resources 
repository updated (month 
54). continuation of 150 

1 Brown O CO 54 

277 Maintenance and 
implementation of 
improvements in ASTD 
(month 54). 

4 Apweiler O PU 54 

282 Comparative analysis of the 
gene landscape. 

6 Ast O CO 54 

284 Group 12c (Branlant) will 
complete the analysis of 
lamin A pre-mRNA 
secondary structure, and 
study in collaboration with 
Group 12a (Tazi) and 
Group 25 (Stévenin) the 
influence of this structure on 
patterns of alternative splicing 
and binding of regulatory 
splicing factors.  The 
importance for splicing 
regulations of the 2D 
structures established for the 
SC35 terminal exon and the 
hcTNT exon 5 and its 
bordering intronic sequences 
will be investigated 
(collaboration with group 25). 
For a better understanding of 
Tau pre-mRNA deregulations 
linked to DM1 and DM2, the 
secondary structure of the 
Tau pre-mRNA region 
containing the alternative 
exons 2 and 3 will be 
established. 

7 Branlant O CO 54 

285 Group 7 ( F Baralle) will 
continue to study of the 
influence of the 2D structure 
of regulatory elements in 
fibronection EDA gene on 
alternative splicing, and the 
possible effects of alterations 
of pre-mRNA HEXB 2D 
structure in link with the 
Sandhoff disease. 

7 Branlant O CO 54 

286 Group12c (Branlant) in 
collaboration with Group 10a 
(G Biamonti) will determine 
the 2D structure of Sat III 
repeated RNAs which are 
expressed in several stress 
conditions, and are 
responsible for nuclear stress 
body formation, where some 
of the splicing regulatory 
proteins (SR and hnRNPs, 
especially ASF/SF2) are 
concentrated. 
 

7 Branlant O CO 54 
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288 Groups 12a (C Branlant) will 
continue to identify proteins 
involved in regulations of 
HIV-1 RNA, SC35 and lamin 
A pre-mRNA splicing in 
collaboration with Groups 25 
(Stévenin), Group 12a 
(Tazi), Group 19 (Kjems) 
and Group 1 (Lührmann). 
Study on the role of MBNL1 
and the possible involvement 
of other splicing regulatory 
factors on the regulation of 
hcTNT exon 5 inclusion, in 
link with DM1, will be 
continued. 

7 Branlant O CO 54 

291 Group 12c (Branlant)  in 
collaboration with Group 10a 
(Biamonti) will study the 
interaction of sat III RNA 
with ASF/SF2 and other 
splicing regulatory factors. 

7 Branlant O CO 54 

292 Group 12c will continue to 
study how MBNL1 interacts 
with CUG and CCUG 
repeated sequences and the 
influence of other nuclear 
factors on this binding. Both 
experimental and computer 
based 3D structure analyses 
of the interaction will be 
achieved. 

7 Branlant O CO 54 

293 Group 12a (Branlant) will 
study binding of MBNL1 to 
its normal regulatory 
elements in hcTNT and Tau 
pre-mRNAs by site-directed 
mutagenesis, footprinting 
assays, FRET experiments 
and native mass spectrometry. 

7 Branlant O CO 54 

295 Group 12a will made an 
extensive analysis of hnRNP 
K and hnRNP A1 binding on 
HIV-1 splicing regulatory 
regions using the same 
approach as for MBNL1. 

7 Branlant O CO 54 

296 Group 12a (Branlant) will 
use the method developed in 
collaboration with A van 
dorsealler (Strasbourg) for  
study of native RNP 
complexes reconstituted from 
in vitro transcribed RNAs and 
purified recombinant splicing 
factors. 

7 Branlant O CO 54 

297 Group 17 (Eperon) will 
develop the use of single 
molecules methods to follow 
the stoechiometry of factors 
in splicing complexes and 
start to build a new TIRF 
system to encompass the use 
of more lasers 
simultaneously. 

7 Branlant O CO 54 
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298 Group 17 (Eperon) and 23 
(Smith) will continue to 
study binding of protein PTB 
on alpha-tropomyosin pre-
mRNA at the level of single 
molecule. 

7 Branlant O CO 54 

299 Group 29 (Allain) will 
investigate the structure of 
CUG-BP2 and SC35 
(collaboration with J. 
Stévenin) in complex with 
RNA 

7 Branlant O CO 54 

302 Continue to exploit the AS 
RT-PCR panel to analyse 
function of splicing and 
RNA-interacting factors from 
EURASNET members and 
other plant scientists (month 
54) 

8 Smith O CO 54 

303 Examine the utility of using 
new generation sequencing to 
identify and quantify 
alternative splicing in plants 
(month 54) 

8 Smith O CO 54 

304 Genomic SELEX for RNAs 
binding to plant splicing 
factor (month 54) 

8 Smith O CO 54 

312 Wider utilization of the 
methods developed this year 
for analysis of the stable core, 
protein-protein interactions, 
protein stoichiometry within 
splicing regulatory RNP 
complexes. 

9 Luhrmann O CO 54 

313 Bertrand will study the 
functional relevance of the 
dynamic behavior of U1C and 
U1-70K in alternative 
splicing. For this, he will 
stabilize the binding of U1C 
to U1 by genetically fusing it 
to U1-70K. Upon stable 
expression in cells, the 
splicing pattern of a small set 
of gene will be analyzed by 
RT-PCR. Second, they will 
explore the dynamic of 
spliceosomal complexes by 
measuring the dynamic of 
Prp16 and Prp19 by FRAP, at 
the transcription sites of 
MINX reporters, in both wild-
type and variants containing 
mutation at the splice donor 
or splice acceptor sites. 

10 Caceres O CO 54 
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314 Akusjarvi will perform a 
structure - function analysis 
of PKA phosphorylation of 
L4-33K. The post-
translational modification and 
functional significance of the 
amino-terminus of L4-33K 
will be investigated. This part 
of the protein is shared 
between the L4-22K and L4-
33K proteins. 

10 Caceres O CO 54 

316 Caceres will identify the 
translational targets of the SR 
protein SF2/ASF. A 
combination of sucrose 
gradients and deep-
sequencing will be used to 
follow polysomal shifts of 
RNA that are bound and 
activated at the translational 
level by SF2/ASF. 

10 Caceres O CO 54 

317 Carmo-Fonseca will perform 
kinetic measurements of 
molecular interactions in the 
spliceosome using live-cell 
imaging techniques. 

10 Caceres O CO 54 

319 Stamm will identify the 
mechanism by which PP1 
causes the release of RNA 
from the tra2-beta1 RRM. 

10 Caceres O CO 54 

320 Tazi has identified the 
Drosophila brain tumor (brat) 
gene among the proteins that 
suppress the deleterious 
developmental effect of B52 
overexpression. This gene 
encodes a member of the 
conserved NHL family of 
proteins, which appears to 
regulate differentiation and 
growth in a variety of 
organisms. Current studies 
about the mechanism by 
which Brat interfere with the 
function of B52, revealed that 
Brat is required for 
translational repression of the 
proto-oncogene dmyc, whose 
expression is under the 
control of B52. Ongoing 
experiments are aimed at 
deciphering the mechanism 
by which B52 modulate the 
expression of dmyc. 

10 Caceres O CO 54 

321 Srebrow will continue her 
reseach on the role of Akt as a 
novel SR protein kinase. They 
will also pursue the study of 
the connection between 
SUMOylation and splicing 
factors, focusing on how SR 
protein activity regulates 
global protein SUMOylation. 

10 Caceres O CO 54 

327 HITS-CLIP of SF1 isoforms 
(month 54) 

11 Valcarcel O CO 54 
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334 Use of FISH microscopy 
assays and ChIP analysis to 
determine the molecular basis 
for the effect of mammalian 
Rrp6 on co-transcriptional 
RNA surveillance (month 54) 
 

13 Neugebauer O CO 54 

335 Role of splicing factor Prp45 
in transcriptional elongation 
and pausing (former 
deliverable 101)  

13 Neugebauer O CO 54 

336 
 

Regulation of NCAM 
alternative splicing in 
neuronal cells.  

13 Neugebauer O CO 54 

337 Role of the RES complex in 
pre-mRNA splicing 
surveillance steps. 

13 Neugebauer O CO 54 

338 Role of the U1 snRNP in 
“reverse coupling” of HIV 
transcription and splicing. 

13 Neugebauer O CO 54 

339 Establishment of “model 
genes” to monitor co-
transcriptional spliceosome 
assembly in mammalian cells 
in vivo. 

13 Neugebauer O CO 54 

340 Feasibility study, targeting 
PTB regulation of AS to 
model genes by introduction 
of MS2 stem loops in intronic 
positions (replaces 
deliverable 218) 

13 Neugebauer O CO 54 

342 Tazi’s group will continue to 
screen novel synthesized 
molecules on luciferase 
reporter  which reproduces 
the effect of the LMNA 
mutation on splicing and exon 
skipping of exon 51 of 
Dystrophin. Stable cell lines 
expressing this reporter are 
used to screen splicing 
inhibitors either alone or in 
combination with AAV 
vectors harbouring U7 
antisense that mask the 
mutated sequence. 

14 Tazi O CO 54 

344 Ast’s group will screen 
additional molecules that 
affect the splicing pattern of 
the IKAP mRNA in FD cells.  
In addition, a food 
supplement was also found to 
affect the IKAP mRNA, and 
can be used as a safe, 
potential drug. 

14 Tazi O CO 54 
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345 Schümperli’s group is 
planning to test the inducible 
U7 system by transgenesis in 
the SMA mice and to 
intensify - through 
collaborations - efforts to find 
a somatic delivery route for 
the therapeutic U7 cassette 
and to improve its expression 
in mouse cells and tissues. 
Additionally this group will 
analyse the global changes in 
splicing and protein 
expression induced in human 
SMA patient fibroblasts or 
SMA mouse spinal cord and 
their modulation by the 
bifunctional U7 cassette. 

14 Tazi O CO 54 

346 Eperon’s group is planning 
to test a subset of modified 
TOES oligonucleotides in 
SMA mice as drug-like 
stimulators of specific 
splicing events. 

14 Tazi O CO 54 

347 Eperon's group just started 
in collaboration with 
Baralle’s group to 
investigate the possibility of 
using TOES to stimulate 
splicing of exons damaged by 
mutation in cystic fibrosis  
and of undamaged skipped 
exons in genes with roles in 
the development of 
leukaemia. 

14 Tazi O CO 54 

348 Tazi’s group in collaboration 
with Splicos is planning 
validation of selected 
molecules in mice models for 
HGPS, DMD and in 
humanized mouse model that 
are reconstituted with PBMCs 
and infected with HIV 1 

14 Tazi O CO 54 

349 Extend Crosslinking studies 
to other RRM containg 
proteins that are involved in 
alternative splicing. 
(continuation of  232) 

15 Seraphin O CO 54 

350 ESI-MS detection of 
crosslinks will be applied to 
the investigation of tri-
snRNPs and spliceosomal 
complexes purified from 
HeLa and yeast. 

15 Seraphin O CO 54 

352 Arrangement of a 1-day 
career development training 
course (month 54) 

18 Kjems O CO 54 

353 Intensify the usage of joint 
PhD committees (month 54) 

18 Kjems O CO 54 
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355 continuous enrichment and 
update of the PUS part of 
the webpage; as well as 
continuous collection of 
teaching material for RNA 
biology (month 
54)(continuation of 246) 

19 Barta O PU 54 

357 media contest (scientist 
write press releases) 
(month 54) 

19 Barta O PU 54 

358 
 

a training workshop in 
public understanding of 
science for NoE scientists 
(month 54) 

19 Barta O PU 54 

359 
 

Develop and/or market 
commercially at least three 
new reagents/products for the 
RNA community (month 54). 

20 Lamond O CO 54 

361 Evaluate the mechanism of 
splicing inhibition by small 
molecule effectors identified 
in screening initiative (month 
54) 

20 Lamond O CO 54 

362 Screen at least 10,000 
compounds for inhibitory 
effects on splicing either in 
vitro or in vivo (month 54). 

20 Lamond O CO 54 

363 Maintain contacts of RNA 
researchers and appropriate 
clinicians and disseminate 
information on meetings, 
workshops and items of 
interest by direct contact and 
via the new website (month 
54). 

21 Brown O PU 54 

364 Capture and quantify 
information on EURASNET 
activities by regular general 
and targeted requests (month 
54). 

21 Brown O PU 54 

369 Publish at least 25 summaries 
from the „Methods in 
alternative –pre-mRNA 
splicing book“ on the 
EURASNET web site (month 
54) 

2 Brown O PU 54 

423 Group 16 (Carmo-Fonseca) 
Aims to identify additional 
cancer-specific alternative 
splicing events and correlate 
them with mis-regulated 
expression of splicing factors 
(due date 54) 

12 F. Baralle O PU 54 

430 Carmo-Fonseca will 
implement assays to identify 
proteins that interact co-
transcriptionally with 
mammalian Rrp6 (month 54). 

13 Neugebauer O PU 54 
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370 Move all EURASNET 
reagents into the new Science 
Web database. The database 
is password protected under  
www.eurasnet.info/reagents 
(month 57) 

2 Brown O PU 57 

367 Maintain up-to-date website 
content/news etc. on 
EURASNET activities 
(month 60) 

1 Brown O PU 60 

368 Prepare website for use after 
the end of EURASNET 
funding (month 60) 

1 Brown O PU 60 

371 Maintenance and 
implementation of 
improvements in ASTD 
(month 60). Continuation of 
del 277 

4 Birney O PU 60 

372 Genome-wide annotation of 
RNAs with perfect 
complementarity (month 60). 

4 Birney O PU 60 

373 Invite PIs, post-docs and 
graduate students working on 
RNA splicing in Europe and 
world-wide to register at the 
EURASNET website (month 
60). 

5 Carmo-
Fonseca 
 
 

O PU 60 

374 Revamp website in 2010 to 
accommodate new 
functionality of the expanded 
EURASNET and foster 
dissemination to clinicians 
and to the public (e.g., 
through a Newsletter)(month 
60). 

5 Carmo-
Fonseca 

O PU 60 

375 The Zavolan lab will continue 
to develop the server that 
presents yearly updates of 
miRNA target predictions for 
human, mouse, rat, zebrafish, 
fly and worm.  (month 
60)(continuation of 160). 

6 Ast O PU 60 

376 The Ast lab will examine the 
connection between the 
elongation rate of RNA 
polymerase II along exon-
intron junctions (month 60). 

6 Ast O PU 60 

377 The Eyras group will 
continue to collaborate with 
the Smith group in order to 
study the splicing regulation 
of introns in which the branch 
site sequence located more 
than 100 nucleotides from the 
3’ss. (month 60) 
(continuation of  163). 

6 Ast O PU 60 

378 Continue to investigate 
putative mRNA targets of 
orphan snoRNAs 
(JBrown)(continuation of 
280). 

6 Ast O PU 60 

379 Computational structural 
model of splicing regulators 
(continuation of 281). 

6 Ast O PU 60 
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380 Evolution of gene landscape 
structure across 48 organisms 
(continuation of 282). 

6 Ast O PU 60 

381 Group 19 (Kjems) will 
characterize the mechanism 
behind the alternative splicing 
of HER4 into CYT1 and 
CYT2 isoforms in WP7. 
Understanding the 
mechanism of alternative 
splicing of HER4 will be of 
importance for the 
understanding of the role of 
the two variants, CYT1 and 
CYT2, in development of 
cancer and resistance towards 
anti-cancer drugs. 

7 Branlant O PU 60 

382 Group 19 (Kjems) will 
establish the important RNA 
motifs and splicing factors for 
circularization of exons. 

7 Branlant O PU 60 

383 Group 17 (Eperon) will map 
regulatory elements around 
Ron exon 11 in collaboration 
with Group 10a (Biamonti). 

7 Branlant O PU 60 

384 Group 12c (Branlant) will 
continue to study the structure 
of components of UsnRNP 
assembly in collaboration 
with Group 29 (Allain). 

7 Branlant O PU 60 

385 Solexa sequencing of plants 
over-expressing SR-proteins 
(atRSp31) and a PTB 
isoform. In addition, UPF 
mutants will be analysed to 
estimate the impact of NMD 
on gene expression. (Barta, 
Brown, Jarmolowski) 

8 Smith O PU 60 

386 Micro-RNA profiling in 
comparison to the alternative 
splicing changes in 
Parkinson's disease (Soreq) 

8 Smith O PU 60 

387 Exon arrays of brain regions 
from Alzheimer's disease 
patients compared to matched 
controls (Soreq) 

8 Smith O PU 60 

388 Continued development of 
methods for RNA-Seq 
analysis of alternative 
splicing, application to both 
the zebrafish (U1C knockout 
mutant) and human B-cell 
systems (hnRNP L-like 
knockdown and 
overexpression) (Bindereif). 

8 Smith O PU 60 

389 Analysis by SOLiD RNA-Seq 
of consequences of 
PTB/nPTB knockdown in 
HeLa cells and comparison 
with Solexa/Illumina RNA-
Seq and junction array 
analysis (Smith, Valcarcel). 

8 Smith O PU 60 
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390 Analysis by MJAY of 
consequences of combined 
knockdown of SRp75 and 
SRp20 and identification of 
potential shared targets. 

8 Smith O PU 60 

391 Evaluation of the potential of 
RASL-Seq technology to 
provide a high-throughput 
readout of subsets of 
alternative splicing events of 
interest for the consortium 
(Valcarcel, Smith). 

8 Smith O PU 60 

393 Characterisation of the 
protein composition of 
purified yeast pre-
spliceosomes and of yeast 
mRNPs prepared by splicing 
in vitro. 
 

9 Lührmann O PU 60 

394 Chemical crosslinking of 
proteins within purified 
human spliceosomes; 
characterisation of 
crosslinked proteins by 2D 
gel electrophoresis and mass 
spectrometry (continuation of 
deliverable 307). 

9 Lührmann O PU 60 

395 Isolation of selected examples 
of regulated spliceosomes and 
characterisation of their 
proteins (continuation of 
deliverable 305). 

9 Lührmann O PU 60 

396 Elucidation of the dynamics 
of protein–RNA interactions 
during the Prp2-mediated 
catalytic activation of yeast 
spliceosomes, with particular 
emphasis on U2 SF3a+b 
proteins and Bact complex 
proteins; this is done by using 
UV crosslinking. 

9 Lührmann O PU 60 

397 Use of high-throughput 
co-immunoprecipitation 
technologies to validate the 
human spliceosomal protein 
interaction map obtained 
recently by yeast two-hybrid 
screening. 

9 Lührmann O PU 60 

398 Investigation of protein 
recruitment and dissociation 
during catalytic activation of 
yeast spliceosomes, in a pilot 
study using fluorescence 
correlation spectroscopy. 

9 Lührmann O PU 60 

399 Establishing the 
reconstitution in vitro of early 
spliceosomal complexes 
(cross-exon and A 
complexes) from purified 
components, as a further step 
towards functional studies 
aimed at dissecting the 
mechanism of splice-site 
recognition and pairing. 

9 Lührmann O PU 60 
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400 Establishment of a stable cell 
line expressing the   L4-33K 
related viral transcriptional 
regulatory protein L4-22K for   
analysis of protein–protein 
complex formation and 
subcellular   localization. 

9 Lührmann O PU 60 

401 Will investigate the fidelity of 
splicing/use of novel splice 
sites genome-wide in the 
absence of Cwc21p. 

9 Lührmann O PU 60 

402 Akusjarvi  will continue the 
structure-function analysis of 
L4-22K and L4-33K. The 
post-translational 
modification of L4-33K will 
also be studied.  Finally, a 
possible role of L4-22K 
and/or L4-33K in late poly(A) 
site usage will be analyzed 

10 Cáceres O PU 60 

403 Bertrand will modify the 
dynamic of the U1-specific 
proteins to test whether this is 
important for the function of 
U1 in constitutive and 
alternative splicing. He will 
create stable cell lines 
expressing: (i) a mutant of 
U1-70K in its RRM, which 
shows a faster exchange rate 
than the wild-type protein on 
U1 RNA; (ii) fusion proteins 
between U1C and U1-70K, to 
slow down the exchange rate 
of U1C on U1 RNA. 
Constitutive and alternative 
splicing will then be analyzed 
in these cell lines, using a 
number of model genes 

10 Cáceres O PU 60 

404 Biamonti, will focus on the 
link between alternative 
splicing and signal 
transduction using an  
in vitro model of epithelial-
mesenchymal transition 
(EMT) based on colon 
adenocarcinoma SW480 cells. 
His lab has shown that the 
expression of SF2/ASF 
during in vitro EMT is 
controlled through 
unproductive splicing in the 
3´-UTR leading to NMD-
mediated degradation of the 
SF2/ASF pre-mRNA. He  
will study how signal 
transduction pathways may 
control the level of splicing 
factors and the impact on cell 
proliferation and 
differentiation. 

10 Cáceres O PU 60 
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405 Caceres will continue the 
identification of the 
translational targets of the SR 
protein SF2/ASF and will 
extend those studies to two 
other shuttling SR proteins 
with a proposed role in 
translation, SRp20 and 9G8. 

10 Cáceres O PU 60 

406 Carmo-Fonseca will develop 
an assay to monitor splicing 
in real-time and study how 
alternative splicing is 
regulated in response to 
extracellular signals. 

10 Cáceres O PU 60 

407 Lamond will continue his 
characterization of the role of 
hnRNP M and the associated 
hCDC5L/PLRG1 complex in 
constitutive and alternative 
splicing. 

10 Cáceres O PU 60 

408 Luhrmann will focus on the 
characterization of the role of 
reversible phosphorylation in 
selected spliceosomal 
proteins during pre-mRNA 
splicing. Together with 
Urlaub they will also 
perform a comparative 
characterization of the 
phosphoproteome of yeast 
spliceosomes. 

10 Cáceres O PU 60 

409 Stamm will determine how 
bioactive lipids modulate 
phosphatase activity and 
affect splicing activity 

10 Cáceres O PU 60 

410 Tazi will map the sites of 
Topo I interaction with 
chromatin in Drosophila. His 
group will also pursue the 
investigation of the 
mechanism by which  B52 
affects dmyc  transcription. 

10 Cáceres O PU 60 

411 Srebrow will pursue the 
study of the connection 
between SUMOylation and 
splicing factors, focusing on 
how SR protein activity 
regulates global protein 
SUMOylation. In 
collaboration with Angus 
Lamond, they will explore 
the SF2/ASF-mediated 
sumoylation of the nucleolar 
protein Nop58. She will also 
attempt to identify additional 
SF2/ASF sumoylation targets 
as well as to assess whether a 
role in global sumoylation is 
also extended to other 
members of the SR family of 
proteins. 

10 Cáceres O PU 60 

412 Continue to catalogue SF1 
isoforms on the mRNA and 
protein level in different cell 
lines and tissues (month 60). 

11 Valcárcel O PU 60 
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413 Identify proteins interacting 
with Ala- and Pro-rich C-
terminal regions and intron1-
encoded sequences of SF1 by 
mass-spectrometry (month 
60). 

11 Valcárcel O PU 60 

414 Mass spectrometry analysis of 
binding partners of CBP20S 
and CBP20L (month 60). 

11 Valcárcel O PU 60 

415 Production and analysis of 
microarray data from 
U2AF35-depleted cells 
(month 60). 

11 Valcárcel O PU 60 

416 Complete comparison of 
effects on alternative splicing 
of different Plant SR and PTB 
isoforms (month 60) 

11 Valcárcel O PU 60 

417 Identification of small RNAs 
derived from the related 
MBII-85 cluster of small 
RNAs (month 60). 

11 Valcárcel O PU 60 

418 RNA-IP of FRG1 or Fox 
family members to identify 
direct targets of regulation 
(month 60). 

11 Valcárcel O PU 60 

419 Identification of cis-acting 
element responsible for L4-
22K-mediated repression of 
E1A transcription and 
characterization of the trans-
acting factors interacting with 
this element (month 60). 

11 Valcárcel O PU 60 

420 Analysis of the mechanism 
and functional consequences 
of ROD1 translation initiation 
at AUG7 (month 60). 
 

11 Valcárcel O PU 60 

421 Group 7 (Baralle F.) Follow 
up studies on the effects upon 
splicing of several cis- and 
trans-acting factors in the 
systems under study: NF1, 
BRCA1, SCN9A. In 
particular, we will widen and 
characterize the role played 
by TDP-43 (and ug-repeats in 
general) by collecting and 
validating several new 
potential targets of its action 
based on the latest results 
from CLIP, microarray, and 
bioinformatics analysis. 

12 F. Baralle O PU 60 
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422 Group 11 (Bindereif) 
Continuation of the 
collaborations with the 
Sprecher’s group in Israel 
characterizing the role of 
RBM28 in human disease, 
and exchanging materials 
(patient cell lines, antibodies) 
as well as special expertise 
(by month 54); with the 
immunology group of Hans-
Martin Jaeck (Division of 
Molecular Immunology, 
Nikolaus-Fiebiger-Center for 
Molecular Medicine, 
Klinikum of the University of 
Erlangen), with the aim to 
characterize the role of 
hnRNP LL in different cell 
types of the immune system 
(month 54). Identification of 
new hnRNP L-like targets of 
alternative splicing, based on 
Solexa RNA-Seq and hnRNP 
L-like knockdown and 
overexpression in human B-
cells. These targets may be 
new markers for B-cell 
development (due date 60) 

12 F. Baralle O PU 60 

424 Group 19 (Kjems) 
Redirecting Human EGF 
Receptor 4 (HER4) splicing 
in cell culture system (due 
date 60) 
 

12 F. Baralle O PU 60 

425 Group 25 (Stevenin) Will 
continue to analyse the 
protein expression pattern of 
about 15 splicing regulators 
(various SR and hnRNP 
proteins) during neuronal 
differentiation of a 
neuroblastoma-derived cell 
line. This study aims to 
understand the mechanisms of 
regulation of alternative 
processing of TrkC/NTRK3 
transcripts, which generates 
two alternative isoforms of a 
tyrosine-receptor kinase with 
pivotal functions in the 
control between proliferation 
and differentiation of these 
tumoural cells (due date 60) 

12 F. Baralle O PU 60 

426 Group 32 (Baralle D.) Study 
of the splicing mechanisms of 
the NDE1 gene, a very 
important factor in neuronal 
development (collaboration 
with Group 7 – due date 60) 

12 F. Baralle O PU 60 
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427 The Beggs lab will 
investigate the role of Bur1p 
phosphorylation events and 
histone modifications that 
mdoulate the prp45-113 
induced transcriptional pause 
observed on intron-containing 
genes. (month 60) 

13 Neugebauer O PU 60 

428 Bertrand and Neugebauer will 
collaborate to determine 
whether splicing of HIV 
nascent transcripts is co-
transcriptional, using a model 
gene comprising a split MS2 
reporter (replaces deliverable 
219). 

13 Neugebauer O PU 60 

429 Bertrand’s lab will analyze 
the effect of a splicing block 
on the biogenesis of the 
Mrna. 

13 Neugebauer O PU 60 

431 Kornblihtt, Valcarcel and 
Eyras will collaborate to 
investigate Cockayne 
syndrome protein and the UV 
effect on alternative splicing 
(month 60). 
 

13 Neugebauer O PU 60 

432 Identification of mutant 
defective in early steps of 
intron recognition in budding 
yeast – Seraphin and 
Neugebauer  (month 60). 

13 Neugebauer O PU 60 

433 Kjems will collaborate with 
Bertrand to visualize the Rev 
protein at sites of HIV 
transcription (month 60) 

13 Neugebauer O PU 60 

434 Group 1a (Lührmann) 
Lührmann's group will carry 
out large screens for the 
identification of  small 
molecule inhibitors of the 
human and yeast splicing 
machineries  employing a 
recently established robust 
high-throughput in vitro  
splicing assay format.  
 

14 Tazi O PU 60 

435 Group 3 (Stamm) will 
characterize further a new 
compound that promotes 
SMN2 exon7 inclusion. 

14 Tazi O PU 60 

436 Group 6 (Ast) will screen 
additional molecules that 
affect the splicing pattern of 
the IKAP mRNA in FD cells.  
 

14 Tazi O PU 60 

437 Group 10b (Tocchini) will 
continue to develop tRNA-
derived molecules that direct 
alternative splicing events and 
their targeted post-
transcriptional modification. 

14 Tazi O PU 60 
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438 Group 12a (Tazi) will 
continue his collaboration 
with Splicos to optimize 
selected hits for HIV-1, 
oncology and rare disease 
programs. Will perform 
splicing profiling for selected 
lead compounds and validate 
their efficacy in mice models. 
In parallel a full 
characterization of the HGPS 
mouse model will be 
achieved 

14 Tazi O PU 60 

439 Group 12c (Branlant) in 
collaboration with 12a will 
test the effect of selected 
leads on in vitro splicing 
reporters for HIV-1 and 
LMNA 

14 Tazi O PU 60 

440 Group 13 (Schümperli) is 
planning to test the inducible 
U7 system by transgenesis in 
the SMA mice and to 
intensify - through 
collaborations - efforts to find 
a somatic delivery route for 
the therapeutic U7 cassette 
and to improve its expression 
in mouse cells and tissues. 
Additionally this group will 
analyse the global changes in 
splicing and protein 
expression induced in human 
SMA patient fibroblasts or 
SMA mouse spinal cord and 
their modulation by the 
bifunctional U7 cassette. 

14 Tazi O PU 60 

441 Group 17 (Eperon) is testing 
TOES oligos as potential 
therapies in chronic 
lymphocytic leukaemia. This 
group is still optimizing 
TOES oligos for efficient 
delivery. In collaboration 
with Wood, an associate 
EURASNET member, 
Eperon’s group will improve 
delivery of modified 
oligonucleotides to treat 
DMD. 

14 Tazi O PU 60 

442 Group 24 (Soreq) will study 
the involvement of miR-132 
in brain neurons reaction to 
stress and in inflammatory 
intestinal functions. 

14 Tazi O PU 60 

443 Establishment of a cloning 
method that allow cloning of 
short double stranded RNAs 
that are obtained by RNAse 
protection (month 60) 

15 Séraphin O PU 60 

444 Use of segmental RNA 
labeling to analyze RNA-
protein interaction by NMR. 

15 Séraphin O PU 60 



 

186 

 

445 Lührmann's group will 
employ the rapid SHAPE  
(selective 2'-hydroxyl 
acylation analysed by primer 
extension; Nature  460,711 
(2009)) methodology 
developed for the 
investigation of higher  order 
RNA structures to investigate 
RNA remodelling events 
during the  catalytic 
activation steps of the yeast 
spliceosome (month 60). 

15 Séraphin O PU 60 

446 Workshops in 2010 16 Beggs O PU 60 

447 IFMs in 2010 16 Beggs O PU 60 

449 Continue the use of travel 
bursaries for student and 
postdoc exchanges for 
training, collaborations and 
participation at EURASNET 
meetings and workshops and 
RNA-related non-
EURASNET conferences (90 
PMT/60 month) (month 60) 
(continuation of deliverable 
351) 

17 Krämer O PU 60 

450 Translation and production 
of the extended brochure 
in English (and possibly 
other languages). 

19 Barta O PU 60 

451 2 Newsletters (month 54, 
60) 

19 Barta O PU 60 

453 Maintain contacts of RNA 
researchers and appropriate 
clinicians and disseminate 
information on meetings, 
workshops and items of 
interest by direct contact and 
via the new website (month 
60, continuation of delv. 363). 

21 Brown O PU 60 

454 Capture and quantify 
information on EURASNET 
activities by regular general 
and targeted requests (month 
60, continuation of delv. 364). 

21 Brown O PU 60 

457 Steering Committee Meetings 
at month 51, 54, 57, 60 

22 Lührmann O CO 60 

458 Quarterly network e-mail at 
months 51, 54, 57, 60 

22 Lührmann O CO 60 

455 Prepare the Annual Report for  
the year 2010 (month 62). 

22 Lührmann R CO 62 

448 Second International Meeting 
2011 (March = month 63) 

16 Beggs O PU 63 

452 Media training and media 
writing contest at the 2nd 
International EURASNET- 
Meeting (month 63) 

19 Barta O PU 63 

 
 
 
Nature of a deliverable: R=Report O=Other 
Dissemination level for deliverables: PU=Public  CO=Confidential (consortium members & 
Commission) 
 



 

187 

 

 
15.6  JOINT PROGRAM OF ACTIVITIES (MONTH 49-63; January 2010-Mar 2011) 
 
 

1. The EURASNET Web site 
Workpackage description (month 49-63) 

 
 
 

Workpackage number 1 Starting day or starting event 0 month 
Participant id 14     
Person months 8.5     
 
Objectives 
 
• To establish, curate and maintain a EURASNET website as a tool to promote European research on alternative splicing by 
concentrating all available information, facilitating the exchange of information between NoE members and by disseminating 
the activities of the NoE to the wider scientific community and public interest groups 
 
 
Description of work 
 
The site will contain information that is open to the public and a password-protected area that is only available to the 
members of the NoE. The area restricted to NoE members will feature: (i) a collection of reliable protocols and the names of 
the curators, network wide-message postings; (ii) a list of and contact information for all members; (iii) EURASNET meeting 
abstracts, meeting reports and notes written by NoE members; (iv) training opportunities in NoE labs; (v) the advertisement 
of key technologies offered by different labs. The public area will contain: (i) links to alternative splicing databases (e.g. 
ASD, MASE, RNA workbench); (ii) links to all NoE member web pages; (iii) meeting announcements and virtual abstract 
books for the meetings; (iv) a collection of websites that are helpful for those working on alternative splicing; (v) 
advertisements for the young investigator program and job openings in NoE member labs, including e-mail addresses of  
contact persons. The site will also publicly disseminate the results of research carried out by the EURASNET by listing 
relevant publications and patents, including links to their hosting sites. In addition, these results will be explained in lay terms 
for the benefit of public interest groups, industry, a larger scientific audience and the general public. 
 
The need for the network to increase interactions with clinicians was highlighted in the first year report. Similarly, the first 
year report pointed out the need to establish a structure for ensuring the regular gathering of information on activities by the 
members of EURASNET. To achieve these goals requires time and effort to prepare content specifically for target audiences 
and to make and follow up on regular requests for information. This is being addressed by changing the management of the 
website and establishing a team of individuals to co-ordinate the activities of WP1, WP19 and WP21.  
 
 
 
Deliverables 
 
273  Prepare further content on splicing-related diseases with input from clinicians (month 54) 
 
274  Maintain up-to-date website content/news etc. on EURASNET activities (month 54) 
 
275 Liaise with EURASNET clinical contacts to develop further targeted information for this group (month 54). 
 
276 (150 continued)  Continue to develop members-only area and update tools and resources repository (month 54). 
 
367 Maintain up-to-date website content/news etc. on EURASNET activities (month 60) 
 
368 Prepare website for use after the end of EURASNET funding (month 60) 
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2. Sharing Resources, Technology and Reliable Protocols 

Workpackage description (month 49-63) 
 

 
Workpackage number  2 Start date or starting event: Month 0 
Participant id All       
Person months 52.5       

 

Objectives  

• To create a seamless, integrated network that allows each lab to draw upon the knowledge and resources available 
in other labs.  
• To promote and encourage shared use of already existing facilities belonging to individual institutes whenever this 
is compatible with existing on site work loads and work flows.  
• To actively ensure transfer of a technology fully developed in one laboratory to another participating laboratory 
still lacking this technology. 
 

 

Description of work  
1. Expertise, methods and facilities are available for 2D DiGE (Cy2/3/5) (CS), MALDI-TOF and MS-MS protein 
mass spectrometry (CS, KN, RL, AL), monoclonal antibody production (KN), transgenic mice via direct injection or 
specific targeting in ES cells (HS, IE), high throughput screening (KN), DNA sequencing (HS, AL), SNP analysis 
(HS), electron microscopy (HS, AL, RL), recombinant protein purification (HS), biostatistic services (HS) and 
microarray analysis (AL, JV). Expertise is also available in confocal microscopy and photobleaching, RNA-FISH, 
FRET and related techniques (MCF, GAs, KN, GB, HS), minigene analysis (SS, GAs, GB), microarray analysis of 
mRNA isoforms (JV) and mRNA from yeast with splicing defects (JBe), and analysis of splicing in plants (JBr, 
ABa, AJ). This collection of technologies offered by the network will be the basis for direct one on one contacts 
between participating labs to set up a highly connected network of various kinds of cooperation on single research 
projects or shared uses of facilities and equipment.  
2. Establishment of an online knowledge database (controlled access) containing uniformly formatted protocols and 
useful information such as a list of sequences used for successful down-regulation of target genes by RNAi (GAk, 
SS, RL) and proteomics data (RL, AL). This database will be curated to ensure that reviewed information entering 
the database is always kept up to date. User feedback and a list of contact persons for each deposited protocol will be 
incorporated into the database structure. 
3. Sharing of facilities set up by participants, such as datasets and analysis programs (GAs).  
4. Identification and network dissemination of the availability of mouse monoclonal antibodies and rabbit antisera as 
they become available (RL, SS). 
 
These arrangements will be followed during the remainder of the funding period by more widespread sharing of 
expertise, which will usually involve movement of young trainee scientists from one laboratory to another (usually 
in different countries). In addition, some laboratories run intensive workshops, and these can be opened up to post-
docs and students from the network (e.g., the FISH and immunocytochemistry workshop run annually in Jerusalem: 
HS). 
 
 

Deliverables  
369 Publish at least 25 summaries from the „Methods in alternative –pre-mRNA splicing book“ on the EURASNET 

web site (month 54) 
370 Move all EURASNET reagents into the new Science Web database. The database is password protected under  
www.eurasnet.info/reagents (month 57) 
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4. The Alternative Splicing and Transcript Diversity (ASTD) Database  

Workpackage description (month 49-63) 
 
Workpackage number 1 Starting day or starting event 0 month 
Participant id 2 5a 5b 6 7 8 23  
Person months 1.5 2 8 3 1.5 1.5 1.5  
 

Objectives 
– To maintain, update and expand the ASTD hosted at the EBI. 
 
 

Description of work 
a. Maintenance of the operation of the ASTD database at the EBI. 
b. Collection of feedback from users to improve the presentation and tools offered by the ASTD (in particular 

combined search tools and links to other databases). 
c. Collection of curated  information about alternative splicing available through Network members and other 

“private” databases, and incorporate that information into the ASTD.  
d. Development of download modules that will allow the use of the ASTD data by bioinformaticians running 

various formats of computational pipelines. 
e.  Exploring the possibilities for combined presentation and cross-reference of other major efforts in   
classification of alternative splicing events and genomic information.  

 

Deliverables 
 
277 Maintenance and implementation of improvements in ASTD (month 54). 
371 Maintenance and implementation of improvements in ASTD (month 60). Continuation of del 277 
372 Genome-wide annotation of RNAs with perfect complementarity. 
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5. Ensuring Durability 

Workpackage description (month 49-63)  
 
Workpackage number  5 Start date or starting event: 13 

month 
Participant id 1a 2 9 16 
Person months 1.5 1.5 1.5 9.5 

 

Objectives 

• To ensure a durable, functional alternative splicing network that will serve as a model for cooperative research 
and innovation in the field of RNA splicing and RNA biology in Europe long beyond the NoE funding period. 

 

Description of work 

The NoE will work towards maintaining its research, training and dissemination activities beyond its five year 
funding period.To ensure that this is more than simply the sum of individual fragmented efforts of the NoE 
participants, the NoE will seek to both promote such efforts and to complement them by integrating a dedicated 
workpackage into the NoE's structure. It will focus upon perceived needs for supporting durable collaboration, 
communication and coordination by the following means: 

1. The EURASNET website (see WP1) will be maintained – and, if considered appropriate at the time, further 
expanded, beyond the current support period.  This will be financed by present NoE members, with possible 
additional external funding according to need and resources. 

2. The website will contain an information package (web page) to inform participants of available funding 
possibilities – e.g., short- and long-term fellowships, national programmes, and intergovernmental and 
international programmes and other initiatives. 

3. Liaison will be maintained by the programmes organisers with relevant scientific, technological, educational 
and cultural bodies in the EU.  In this way close contact will be maintained between the Network's leading 
participants (and the Network as a whole) and the mainstream of European science and its public perception. 
This will be done with the goal of maintaining a sensitive response to perceptions of future need, and 
influencing this perception where necessary. 

4. Towards the end of the five-year period of the NoE, a strategic meeting will be held to review needs, prospects 
and opportunities for future collaboration within the field.  This will allow the development of new strategies to 
meet new needs in a coherent and integrated manner. 

Although the activities in this workpackage will be forward-looking, they will commence at the time of inception of 
the NoE.  However, they will increase during the second half of the NoE's five-year term. Thus, most measures to 
ensure durability of  the Network – perpetuation of the website and end-of-term strategic review – will be 
implemented in the latter part of the NoE's five-year period. 
 
 

Deliverables 

373 Invite PIs, post-docs and graduate students working on RNA splicing in Europe and world-wide to register at the 
EURASNET website. 

374 Revamp website in 2010 to accommodate new functionality of the expanded EURASNET and foster 
dissemination to clinicians and to the public (e.g., through a Newsletter). 
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6. In silico approaches to alternative splicing 
Workpackage description (month 49-63) 

Workpackage number  6 Start date or starting event: 0 month 
Participant id 5a 6 30 31  
Person months 8 44 8 8  

 

Objectives  
• Improved identification of known regulatory sequence motifs 
• Computational prediction of novel regulatory motifs 
• Computational prediction of regulatory proteins and RNAs 
• Investigation of correlations between promoter structure and alternative splicing 
• Investigations on the evolution of alternative splicing 
• Study evolution of gene structure. 

Description of work  
1.Generation of computational tools to assemble the information currently available on regulatory factor binding sites, as 
well as visualization tools to screen genomic/pre-mRNA sequences for binding sites, with particular emphasis on clusters 
or regulatory elements. 
2. Develop algorithms for identification of novel regulatory motifs focusing on three aspects: 
Enrichment of / bias against sequence elements located in the proximity of weak or regulated splice sites. 
   a.Enrichment of / bias against sequence elements in exons alternatively spliced in a tissue-specific fashion 
…b. Phylogenetic conservation of regulatory elements 
3. Identification of proteins with domains characteristic of splicing regulators and description of potential patterns of 
expression based on EST information. 
4. Exploration in silico of possible binding sites for micro-RNAs in alternatively spliced regions of pre-mRNAs, with 
particular emphasis on genes of interest to the experimental groups of the Network. 
5. Exploration of possibilities for developing computational tools that correlate promoter structure with alternative 
splicing events. 
6. Comparative analyses of the regulatory sequences and factors identified in points 2–4 for various species. 

Deliverables 
282 Comparative analysis of the gene landscape. 
375 The Zavolan lab will continue to develop the server that presents yearly updates of miRNA target predictions for 
human, mouse, rat, zebrafish, fly and worm.  (month 60)(continuation of 160). 
376 The Ast lab will examine the connection between the elongation rate of RNA polymerase II along exon-intron 
junctions (month 60). 
377 The Eyras group will continue to collaborate with the Smith group in order to study the splicing regulation of introns 
in which the branch site sequence located more than 100 nucleotides from the 3’ss. (month 60) (continuation of  163). 
378 Continue to investigate putative mRNA targets of orphan snoRNAs (JBrown)(continuation of 280). 
379 Computational structural model of splicing regulators (continuation of 281). 
380 Evolution of gene landscape structure across 48 organisms (continuation of 282). 
 

 



 

192 

 

7. Molecular Characterization of Splicing Substrates 
Workpackage description (month 49-63) 

 
Workpackage number  7 Start date or starting event: 0 month  
Participant id 4 7 10a 12c 17 19 23 29 
Person months 8 10 8 8 21 8 8 8 

 
Objectives  
• To develop a strategy with selected pre-mRNA substrates that would provide a complete description of what the 
spliceosomal components encounter when they come into proximity with the pre-mRNA and how they are directed 
to splice sites. 
 
 

Description of work  
1. Agreement on common model substrates, so that the expertise of various groups can be applied to a selected 
number of constitutive and alternative sites and exons. 
2. Characterisation of pre-mRNA structure and accessibility of selected introns and exons, before and at early stages 
of spliceosome assembly; investigations of heterogeneity in complexes. Methods used will include chemical, 
enzymatic and microarray analysis of structure and accessibility, use of RNase H to measure stability of bound 
components, and Fe-BABE to investigate proximity of different parts of the substrate to each other. 
3. Identification of any modifications of bases or ribose groups in selected pre-mRNA. 
4. Mapping protein distribution and stoichiometry along pre-mRNA in extracts. Protein components will be 
identified in WP9. Mapping will be done by both site-specific cross-linking along the RNA and FRET with 
fluorescent proteins and oligoribonucleotide analogues. 
5. Reconstitution of events involved in splice site selection with pure components on selected pre-mRNAs (analysis 
of RNA-protein interactions, dissociation rates, cooperative and competitive binding, spreading vs long-range 
interactions, boundary formation, etc.). 
 
After this initial work on these examples, future investigations will use the expertise and knowledge gained to 
address substrates in which mutations affecting splicing via exonic or intronic sequences cause human disease, viral 
substrates that provide appropriate examples of the diverse ways in which viral sequences exploit cellular proteins 
regardless of the normal functions of such proteins, and plant substrates. Satellite III transcripts would be included 
because they act to sequester processing factors after heat shock. Additional substrates will be fed in via WP6. 
 
 

Deliverables 
Identification of local pre-mRNA secondary structure 
 
-local 2D structure in pre-mRNA 
284 Group 12c (Branlant) will complete the analysis of lamin A pre-mRNA secondary structure, and study in 
collaboration with Group 12a (Tazi) and Group 25 (Stévenin) the influence of this structure on patterns of 
alternative splicing and binding of regulatory splicing factors.  The importance for splicing regulations of the 2D 
structures established for the SC35 terminal exon and the hcTNT exon 5 and its bordering intronic sequences will be 
investigated (collaboration with group 25). For a better understanding of Tau pre-mRNA deregulations linked to 
DM1 and DM2, the secondary structure of the Tau pre-mRNA region containing the alternative exons 2 and 3 will 
be established. 
285 Group 7 ( F Baralle) will continue to study of the influence of the 2D structure of regulatory elements in 
fibronection EDA gene on alternative splicing, and the possible effects of alterations of pre-mRNA HEXB 2D 
structure in link with the Sandhoff disease. 
 
- 2D structure of trans acting repeated RNAs 
286 Group12c (Branlant) in collaboration with Group 10a (G Biamonti) will determine the 2D structure of Sat III 
repeated RNAs which are expressed in several stress conditions, and are responsible for nuclear stress body 
formation, where some of the splicing regulatory proteins (SR and hnRNPs, especially ASF/SF2) are concentrated. 
 
Characterization of components in splicing regulatory complexes 
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288 Groups 12a (C Branlant) will continue to identify proteins involved in regulations of HIV-1 RNA, SC35 and 
lamin A pre-mRNA splicing in collaboration with Groups 25 (Stévenin), Group 12a (Tazi), Group 19 (Kjems) 
and Group 1 (Lührmann). Study on the role of MBNL1 and the possible involvement of other splicing regulatory 
factors on the regulation of hcTNT exon 5 inclusion, in link with DM1, will be continued.  
 
Expansion of work on detailed analysis of RNA-protein complexes 
 
- Repeated RNA elements and alternative splicing 
291 Group 12c (Branlant)  in collaboration with Group 10a (Biamonti) will study the interaction of sat III RNA 
with ASF/SF2 and other splicing regulatory factors. 
292 Group 12c will continue to study how MBNL1 interacts with CUG and CCUG repeated sequences and the 
influence of other nuclear factors on this binding. Both experimental and computer based 3D structure analyses of 
the interaction will be achieved. 
  
-pre-mRNA-protein interactions 

• MBNL1 
293 Group 12a (Branlant) will study binding of MBNL1 to its normal regulatory elements in hcTNT and Tau pre-
mRNAs by site-directed mutagenesis, footprinting assays, FRET experiments and native mass spectrometry.  
295 Group 12a will made an extensive analysis of hnRNP K and hnRNP A1 binding on HIV-1 splicing regulatory 
regions using the same approach as for MBNL1. 
 
Development of methods for determination of the stoechiometry of binding of splicing factors 
 
296 Group 12a (Branlant) will use the method developed in collaboration with A van dorsealler (Strasbourg) for  
study of native RNP complexes reconstituted from in vitro transcribed RNAs and purified recombinant splicing 
factors. 
297 Group 17 (Eperon) will develop the use of single molecules methods to follow the stoechiometry of factors in 
splicing complexes and start to build a new TIRF system to encompass the use of more lasers simultaneously. 
 
Development of cell imaging methods and single molecule methods 
 
298 Group 17 (Eperon) and 23 (Smith) will continue to study binding of protein PTB on alpha-tropomyosin pre-
mRNA at the level of single molecule. 
 
Obtain 3D structure information on splicing regulatory protein by NMR 
 
299 Group 29 (Allain) will investigate the structure of CUG-BP2 and SC35 (collaboration with J. Stévenin) in 
complex with RNA 
 
381 Group 19 (Kjems) will characterize the mechanism behind the alternative splicing of HER4 into CYT1 and 
CYT2 isoforms in WP7. Understanding the mechanism of alternative splicing of HER4 will be of importance for the 
understanding of the role of the two variants, CYT1 and CYT2, in development of cancer and resistance towards 
anti-cancer drugs. 
 
382 Group 19 (Kjems) will establish the important RNA motifs and splicing factors for circularization of exons. 
 
383 Group 17 (Eperon) will map regulatory elements around Ron exon 11 in collaboration with Group 10a 
(Biamonti). 
 
384 Group 12c (Branlant) will continue to study the structure of components of UsnRNP assembly in collaboration 
with Group 29 (Allain). 
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8. Genome-wide Analyses of Splicing Regulation 

Workpackage description (month 49-63) 
 

Workpackage 
number  

8 Start date or starting event: 0 month 

Participant id 1b 5b 6 9 10
a 

10b 11 14 15 16 18 19 21 23 24   

Person months 10 8 12 9 8 8 8 8 9 8 8 8 8 45 8   
 

Objectives  

• To develop and share relevant expertise, techniques and reagents. 

• To test the feasibility of and to optimize key techniques e.g. splicing factor ChIP, CLIP, iTRAQ analysis of 
alternative splicing. Where possible, to coordinate such tests within common model systems. 

• To develop a co-ordinated strategy for genome-wide investigation of splicing factor activity, aiming to maximize 
complementarity and minimize overlap between participants, particularly in the area of mammalian splicing factor 
activity, where the majority of participants are active. To identify and eliminate major “gaps” (e.g. important splicing 
factors not currently being analyzed).  
 

 

Description of work  
Experimental model systems for analysis of splicing factors include human and mouse cells, Drosophila, C. elegans 
and Arabidopsis. Approaches for analyzing pre-mRNA/mRNA binding targets will include chromatin 
immunoprecipitation (ChIP) followed by microarray analysis (KN), conventional immunoprecipitation and microarray 
analysis (JC, JT), cross-link immunoprecipitation (CLIP) tag analysis (DA, JC, AKr) and Genomic SELEX (JK).  
Functional target analysis will involve perturbation of splicing factor levels via RNAi (ABi, JC, MCF, AKr, RL, CS) 
by genetic depletion (JBr), sequestration by SatIII RNA overexpression (GB) and by splicing factor overexpression 
(JBr, SS, CS, JT). The functional consequences of alterations in splicing factor levels will be analyzed by splice-
sensitive microarrays (DA, ABi, JC, MCF/JV). In addition, the potential for direct quantitative proteomic analysis of 
alternative splicing by isotope tagging for relative and absolute quantitation (iTRAQ) will be tested (CS). Given the 
large number of participating investigators a major activity of the initial 18-month period will be coordination of 
subsequent activities and transfer of optimized techniques. However, some early attempts at coordination will be 
developed e.g. the differentiating C2C12 myogenic cell model is being used to validate alternative splice-sensitive 
microarrays (MCF/JV), and will also be used for proteomic analysis of alternative splicing by iTRAQ (CS), and for 
ChIP analysis of SR proteins (KN).   
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Deliverables  
176, 180, 184 all continued from previous period (continued, Krämer, Barta, Brown, Jarmolowski)  
176 Exon Array (and junction array, if available) microarray analysis of effects of SF1 knockdown upon alternative 
splicing (Krämer, month 42) 
180 Application of deep sequencing to CLIP tags of SF1 and U2AF65 (Krämer, month 42) 
184 Continue to complete analyses of Arabidopsis NMD mutants and hyl1; SR protein  overexpressor and mutant lines 
(month 42) 
 
265 CLIP mapping of hnRNP L targets in HeLa cells, through Solexa sequencing; comparison with previous exon 
array data. (month 48, Bindereif) 
271 Comparison of HJAY and ExonArray analysis of at least two further experiments e.g. hSlu7 knockdown (Ast), 
U2AF35 knockdown (Carmo-Fonseca), Parkinson’s disease patients (Soreq).  (month 50) 
 
Plants 
Barta, Brown, Jarmolowski 
266 Prepare a database of the 300 AS events on the RT-PCR panel (month 48) 
302 Continue to exploit the AS RT-PCR panel to analyse function of splicing and RNA-interacting factors from 
EURASNET members and other plant scientists (month 54) 
303 Examine the utility of using new generation sequencing to identify and quantify alternative splicing in plants 
(month 54) 
304 Genomic SELEX for RNAs binding to plant splicing factor (month 54)  
 
385 Solexa sequencing of plants over-expressing SR-proteins (atRSp31) and a PTB isoform. In addition, UPF mutants will 
be analysed to estimate the impact of NMD on gene expression. (Barta, Brown, Jarmolowski) 
 
386 Micro-RNA profiling in comparison to the alternative splicing changes in Parkinson's disease (Soreq) 
 
387 Exon arrays of brain regions from Alzheimer's disease patients compared to matched controls (Soreq) 
 
388 Continued development of methods for RNA-Seq analysis of alternative splicing, application to both the zebrafish 
(U1C knockout mutant) and human B-cell systems (hnRNP L-like knockdown and overexpression) (Bindereif).  
 
389 Analysis by SOLiD RNA-Seq of consequences of PTB/nPTB knockdown in HeLa cells and comparison with 
Solexa/Illumina RNA-Seq and junction array analysis (Smith, Valcarcel).   
 
390 Analysis by MJAY of consequences of combined knockdown of SRp75 and SRp20 and identification of potential 
shared targets.   
 
391 Evaluation of the potential of RASL-Seq technology to provide a high-throughput readout of subsets of alternative 
splicing events of interest for the consortium (Valcarcel, Smith). 
 
392 Comparison of HJAY and ExonArray analysis of at least two further experiments e.g. hSlu7 knockdown (Ast), 
U2AF35 knockdown (Carmo-Fonseca), Parkinson’s disease patients (Soreq).  (month 50) 
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9. Complexity of Spliceosomal Proteomes 
Workpackage description (month 49-63) 

 
Workpackage number  9 Start date or starting event: 0 month 
Participant id 1a 4 8 9 12a 12b 12c 19 
Person months 39 8 8 9 8 10 8 8 

 

Objectives  
• To determine the spliceosomal proteomes of different organisms and thus to shed light on the evolutionary 

conservation/diversity of spliceosomal proteins. 
• To elucidate qualitative and quantitative changes in the compositions of spliceosomes formed under 

different physiological conditions (e.g. after viral infection) or assembled on different pre-mRNA 
substrates (i.e. regulated spliceosomes). 

• To determine the dynamics and protein-compositional changes of spliceosomes during the spliceosome 
action cycle. 

• To establish protein–protein and protein–RNA interaction maps of human and yeast spliceosomes at 
various stages of assembly and/or function. 

 

 

Description of work  
1. Purification of spliceosomes assembled on model pre-mRNA in extracts from human, Drosophila and 

yeast cells; characterisation of their protein composition by mass spectrometry. 
2. Semiquantitative comparison of the proteins of purified human and yeast spliceosomes that have been 

stalled at distinct stages of assembly; this is done by 2D gel electrophoresis and mass spectrometry. 
3. Determination of protein–protein interactions within spliceosomes by using chemical crosslinking, the 

“yeast two-hybrid” method and affinity purification of spliceosomal protein complexes based upon the 
TAP technology. 

4. Identification of protein–RNA contacts within spliceosomes by UV crosslinking. 

 

Deliverables  
Lührmann 
393 Characterisation of the protein composition of purified yeast pre-spliceosomes and of yeast mRNPs prepared by 
splicing in vitro. 
394 Chemical crosslinking of proteins within purified human spliceosomes; characterisation of crosslinked proteins 
by 2D gel electrophoresis and mass spectrometry (continuation of deliverable 307). 
395 Isolation of selected examples of regulated spliceosomes and characterisation of their proteins (continuation of 
deliverable 305). 
396 Elucidation of the dynamics of protein–RNA interactions during the Prp2-mediated catalytic activation of yeast 
spliceosomes, with particular emphasis on U2 SF3a+b proteins and Bact complex proteins; this is done by using UV 
crosslinking. 
397 Use of high-throughput co-immunoprecipitation technologies to validate the human spliceosomal protein 
interaction map obtained recently by yeast two-hybrid screening. 
398 Investigation of protein recruitment and dissociation during catalytic activation of yeast spliceosomes, in a pilot 
study using fluorescence correlation spectroscopy. 
399 Establishing the reconstitution in vitro of early spliceosomal complexes (cross-exon and A complexes) from 
purified components, as a further step towards functional studies aimed at dissecting the mechanism of splice-site 
recognition and pairing. 
 
Akusjärvi 
400 Establishment of a stable cell line expressing the   L4-33K related viral transcriptional regulatory protein L4-
22K for   analysis of protein–protein complex formation and subcellular   localization.     
 
Beggs 
190 MS based proteomics of Brr2 contain complexes (month 42) 



 

197 

 

401 Will investigate the fidelity of splicing/use of novel splice sites genome-wide in the absence of Cwc21p. 
 
Branlant 
312 Wider utilization of the methods developed this year for analysis of the stable core, protein-protein interactions, 
protein stoechiometry within splicing regulatory RNP complexes (mointh 54). 
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10. Post-translational Modification and Dynamic Regulation 
Workpackage description (month 49-63) 

 
Workpackage number  10 Start date or starting event: 0 month 
Participant id 1a 4 10a 12a 15 16 20b 22  
Person months 12 8 8 10 44 8 10 8  

 

Objectives  

• The aim of this work package is to characterize molecular interactions that play a function role in linking signal 
transduction pathways and the regulation of alternative splicing.  

• Study how post-translational modifications of protein splicing factors affect their activity and/or subcellular 
localization. 

• Assess using mutational studies the functional role of specific modifications in regulating alternative splicing 
pathways. The ultimate goal is to understand how extracellular signals modulate gene expression through mechanisms 
involving changes in alternative pre-mRNA splicing. 

 

Description of work  
1. Biochemical characterization of post-translational modifications (phosphorylation, sumoylation, ubiquitination, etc.) 
on all types of trans-acting factors involved in constitutive and/or alternative pre-mRNA splicing. 

2. Determine the significance of post-translational modifications for constitutive and alternative splicing. 
Characterization of protein kinases/phosphatases regulating alternative splicing (or the equivalent enzymes causing 
other modifications).  

3.  Regulation of alternative splicing through the common (and new) signal transduction pathways (ERK, MAPK, p38 
etc pathways). Effect of extracellular cues on alternative splicing (UV, stress etc).  

4.  In vivo analysis of splicing factor localization, dynamics and protein-protein interactions using quantitative 
fluorescence microscopy techniques. 
 
5.  Remodelling of the host cell RNA splicing machinery during viral infections. 
 

 
Deliverables  
90 Use the tap-tagged SRp30 protein to select and MS-analyze ribonucleoprotein complexes in nSBs (month 
42).continued 
202 Srebrow will investigate the role of Akt as a novel SR protein kinase. The subcellular localization of SR proteins 
will be evaluated by observation of SR-GFP fusions in the presence of siRNA against AKT, and other established SR 
protein kinases, such as SRPK or CLK. (month 42) 
313 Bertrand will study the functional relevance of the dynamic behavior of U1C and U1-70K in alternative splicing. 
For this, he will stabilize the binding of U1C to U1 by genetically fusing it to U1-70K. Upon stable expression in cells, 
the splicing pattern of a small set of gene will be analyzed by RT-PCR. Second, they will explore the dynamic of 
spliceosomal complexes by measuring the dynamic of Prp16 and Prp19 by FRAP, at the transcription sites of MINX 
reporters, in both wild-type and variants containing mutation at the splice donor or splice acceptor sites. 
 
314 Akusjarvi will perform a structure - function analysis of PKA phosphorylation of L4-33K. The post-translational 
modification and functional significance of the amino-terminus of L4-33K will be investigated. This part of the protein 
is shared between the L4-22K and L4-33K proteins.  
 
316 Caceres will identify the translational targets of the SR protein SF2/ASF. A combination of sucrose gradients and 
deep-sequencing will be used to follow polysomal shifts of RNA that are bound and activated at the translational level 
by SF2/ASF.  
 
317 Carmo-Fonseca will perform kinetic measurements of molecular interactions in the spliceosome using live-cell 
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imaging techniques. 
 
319 Stamm will identify the mechanism by which PP1 causes the release of RNA from the tra2-beta1 RRM. 
 
320 Tazi has identified the Drosophila brain tumor (brat) gene among the proteins that suppress the deleterious 
developmental effect of B52 overexpression. This gene encodes a member of the conserved NHL family of proteins, 
which appears to regulate differentiation and growth in a  
variety of organisms. Current studies about the mechanism by which Brat interfere with the function of B52, revealed 
that Brat is required for translational repression of the proto-oncogene dmyc, whose expression is under the control of 
B52. Ongoing experiments are aimed at deciphering the mechanism by which B52 modulate the expression of dmyc. 
 
321 Srebrow will continue her reseach on the role of Akt as a novel SR protein kinase. They will also pursue the study 
of the connection between SUMOylation and splicing factors, focusing on how SR protein activity regulates global 
protein SUMOylation.  
 
402 Akusjarvi  will continue the structure-function analysis of L4-22K and L4-33K. The post-translational 
modification of L4-33K will also be studied.  Finally, a possible role of L4-22K and/or L4-33K in late poly(A) site 
usage will be analyzed 
 
403 Bertrand will modify the dynamic of the U1-specific proteins to test whether this is important for the function of 
U1 in constitutive and alternative splicing. He will create stable cell lines expressing: (i) a mutant of U1-70K in its 
RRM, which shows a faster exchange rate than the wild-type protein on U1 RNA; (ii) fusion proteins between U1C 
and U1-70K, to slow down the exchange rate of U1C on U1 RNA. Constitutive and alternative splicing will then be 
analyzed in these cell lines, using a number of model genes 
 
404 Biamonti, will focus on the link between alternative splicing and signal transduction using an  
in vitro model of epithelial-mesenchymal transition (EMT) based on colon adenocarcinoma SW480 cells. His lab has 
shown that the expression of SF2/ASF during in vitro EMT is controlled through unproductive splicing in the 3 -́UTR 
leading to NMD-mediated degradation of the SF2/ASF pre-mRNA. He  will study how signal transduction pathways 
may control the level of splicing factors and the impact on cell proliferation and differentiation. 
 
405 Caceres will continue the identification of the translational targets of the SR protein SF2/ASF and will extend 
those studies to two other shuttling SR proteins with a proposed role in translation, SRp20 and 9G8.  
 
406 Carmo-Fonseca will develop an assay to monitor splicing in real-time and study how alternative splicing is 
regulated in response to extracellular signals. 
 
407 Lamond will continue his characterization of the role of hnRNP M and the associated hCDC5L/PLRG1 complex 
in constitutive and alternative splicing.  
 
408 Luhrmann will focus on the characterization of the role of reversible phosphorylation in selected spliceosomal 
proteins during pre-mRNA splicing. Together with Urlaub they will also perform a comparative characterization of 
the phosphoproteome of yeast spliceosomes. 
 
409 Stamm will determine how bioactive lipids modulate phosphatase activity and affect splicing activity  
 
410 Tazi will map the sites of Topo I interaction with chromatin in Drosophila. His group will also pursue the 
investigation of the mechanism by which  B52 affects dmyc  transcription. 
 
411 Srebrow will pursue the study of the connection between SUMOylation and splicing factors, focusing on how SR 
protein activity regulates global protein SUMOylation. In collaboration with Angus Lamond, they will explore the 
SF2/ASF-mediated sumoylation of the nucleolar protein Nop58. She will also attempt to identify additional SF2/ASF 
sumoylation targets as well as to assess whether a role in global sumoylation is also extended to other members of the 
SR family of proteins. 
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11. Function of Splicing Factor Isoforms 
Workpackage description (month 49-63) 

 
 
Workpackage number  11 Start date or starting event: 0 month 
Participant id 1a 2 10b 12a 14 15 16 21 
Person months 10 42 8 8 8 8 8 8 

 

Objectives  

• To analyse functional differences between alternatively spliced isoforms of splicing factors and regulators. 
 

 

Description of work  
1. Generation of databases of genes encoding spliceosomal components and splicing regulators, and 

their patterns of alternative splicing, in human, Drosophila melanogaster, Caenorhabditis elegans and 
the plant Arabidopsis thaliana. 

2. Selection of isoform-specific DNA probes for production of splicing-sensitive microarrays, and of 
dsRNA probes for RNA interference. 

3. Production of microarrays and synthesis of siRNAs/dsRNAs. 
4. Analysis of changes in alternative splicing patterns upon knockout of individual isoforms. 
 

 

Deliverables  
327 HITS-CLIP of SF1 isoforms (month 54) 
 
412 Continue to catalogue SF1 isoforms on the mRNA and protein level in different cell lines and tissues 
(month 60). 
 
413 Identify proteins interacting with Ala- and Pro-rich C-terminal regions and intron1-encoded sequences of 
SF1 by mass-spectrometry (month 60). 
 
414 Mass spectrometry analysis of binding partners of CBP20S and CBP20L (month 60). 
 
415 Production and analysis of microarray data from U2AF35-depleted cells (month 60). 
 
416 Complete comparison of effects on alternative splicing of different Plant SR and PTB isoforms (month 60) 
 
417 Identification of small RNAs derived from the related MBII-85 cluster of small RNAs (month 60).  
 
418 RNA-IP of FRG1 or Fox family members to identify direct targets of regulation (month 60). 
 
419 Identification of cis-acting element responsible for L4-22K-mediated repression of E1A transcription and 
characterization of the trans-acting factors interacting with this element (month 60). 
 
420 Analysis of the mechanism and functional consequences of ROD1 translation initiation at AUG7 (month 
60). 
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12. Mis-splicing and Disease 
Workpackage description (month 49-63) 

 
 
Workpackage number 12 Starting day or starting event 0 month 
Participant id 4 7 10

a 
11 12

a 
12
c 

16 19 25 32 

Person months 8 42 8 8 8 8 8 8 8 8 
 
Objectives 
 
• Identifying the connection between derangements in RNA splicing and disease  
• Dissemination of splicing technology and knowledge to patient care through the establishment of a task 
force to bring to the attention of practicing clinicians the role of RNA splicing derangements in disease. The 
Human Genetic Societies meetings and other relevant gatherings will be the target of this activity. WP 16 and 21 
can assist with this. 
• Setting up best practice protocol for the interpretation of nucleotide changes seen in diagnostic 
 sequencing. 
 
 
Description of work 
 
The study of mis-splicing in disease can be schematically divided into three work phases: 
 
1. Identification of aberrant splicing. This will be done by direct evaluation of patient’s RNA samples. When 
RNA is not available, or when it has a tissue-specific expression, appropriate experimental models (minigene and 
in vitro splicing assays) will be produced. These will be useful also for diagnostic purposes and for subsequent 
elucidation of the basic mechanism(s) as described in point 2. Dedicated databases and in silico prediction tools 
will be created in parallel.  
2.  Elucidation of the basic mechanism(s) that cause mis-splicing. This phase will be done in close cooperation 
with WP7, WP9 and WP11. This includes several complementary activities: 

a. The identification of common classes of regulatory elements disrupted by the mutations (enhancer, 
silencer, composite elements etc.),  

b. The investigation of the role of secondary structure determinants and trans-acting splicing factors in 
mis-splicing 

c. The identification of pathological splicing mechanisms.  
3. Initial evaluation of the potential therapeutic effect of compounds developed by high throughput screening and 
the study of changes in the expression of trans-acting splicing factors by means of RNAi (see also WP14). 
 
We expect some time-frame overlapping among the work-phases due to differential progress of one activity 
and/or discovery of new mechanisms. 
 
Deliverables 
 
421 Group 7 (Baralle F.) Follow up studies on the effects upon splicing of several cis- and trans-acting factors in 
the systems under study: NF1, BRCA1, SCN9A. In particular, we will widen and characterize the role played by 
TDP-43 (and ug-repeats in general) by collecting and validating several new potential targets of its action based 
on the latest results from CLIP, microarray, and bioinformatics analysis. 
 
422 Group 11 (Bindereif) Continuation of the collaborations with the Sprecher’s group in Israel characterizing 
the role of RBM28 in human disease, and exchanging materials (patient cell lines, antibodies) as well as special 
expertise (by month 54); with the immunology group of Hans-Martin Jaeck (Division of Molecular Immunology, 
Nikolaus-Fiebiger-Center for Molecular Medicine, Klinikum of the University of Erlangen), with the aim to 
characterize the role of hnRNP LL in different cell types of the immune system (month 54). Identification of new 
hnRNP L-like targets of alternative splicing, based on Solexa RNA-Seq and hnRNP L-like knockdown and 
overexpression in human B-cells. These targets may be new markers for B-cell development (due date 60) 
 
423 Group 16 (Carmo-Fonseca) Aims to identify additional cancer-specific alternative splicing events and 
correlate them with mis-regulated expression of splicing factors (due date 54) 
  



 

202 

 

424 Group 19 (Kjems) Redirecting Human EGF Receptor 4 (HER4) splicing in cell culture system (due 
date 60) 
 
425 Group 25 (Stevenin) Will continue to analyse the protein expression pattern of about 15 splicing regulators 
(various SR and hnRNP proteins) during neuronal differentiation of a neuroblastoma-derived cell line. This study 
aims to understand the mechanisms of regulation of alternative processing of TrkC/NTRK3 transcripts, which 
generates two alternative isoforms of a tyrosine-receptor kinase with pivotal functions in the control between 
proliferation and differentiation of these tumoural cells (due date 60) 
 
426 Group 32 (Baralle D.) Study of the splicing mechanisms of the NDE1 gene, a very important factor in 
neuronal development (collaboration with Group 7 – due date 60) 
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13. Co-transcriptional Mechanisms of Alternative Splicing 

Workpackage description (month 49-63) 

Workpackage number  13 Start date or starting event: 0 month 
Participant id 1b 4 6 9 10a 12b 19 20a 23 24  
Person months 42 8 10 9 8 10 8 8 8 8  

 

Objectives  

• Analysis of the coupling between transcriptional and splicing regulation in order to ultimately explain how 
alternative mRNAs are expressed in vivo. The overall aim is to optimize and extend key techniques. A particular 
focus of this period will be exchanging expertise and reagents, such as Pol II mutants, antibodies, and newly 
established cell lines, for application among the experimental systems. 

 
427. The Beggs lab used a fast kinetic sampling technique with both RT-qPCR and ChIP assays and have found 
evidence of a rapidly-induced transcriptional pause on all tested intron-containing genes but not with intronless 
genes. In all intron-containing genes tested via ChIP in the prp45-113 mutant strain, transcription pauses at or 
slightly downstream of the 3’ splice site. This result has been confirmed by RT-qPCR, showing a drastic decrease in 
exon 2 signal downstream of the 3’ splice site. Furthermore, we have developed a more sensitive transcription run-
on assay using 4-thio-uracil to measure the rate of transcription in permeabilised yeast cells. This assay has been 
used to confirm that the prp45-113 allele indeed causes a transcription elongation defect with all intron-containing 
yeast genes tested. Beggs lab will now investigate the prp45-113 induced transcriptional pause in greater depth. We 
will focus on the role of Bur1p phosphorylation events that lead to the release of the elongation block. The role of 
histone modification in setting up the elongation block will also be investigated. 
 
428. Determine whether splicing of HIV nascent transcripts is co-transcriptional  
The Bertrand lab has established two cell lines containing HIV model genes: one which the MS2 stem loop has been 
inserted into the intron and one in which the MS2 stem loop has been “split” by the same intron. These two reporter 
systems should indicate the presence of the intron (MS2BP-GFP visualization at transcription sites) and intron 
removal (generation of MS2BP-GFP signal at transcription sites). This part of the deliverable is achieved, but due to 
the time required to produce the cell lines and characterize them by fluorescence microscopy, the ChIP assay has not 
yet been performed. Preliminary results from the fluorescence assay indicate that this intron is not well 
expressed/co-transcriptionally spliced, but ChIP analysis will provide an alternative means of quantitating co-
transcriptional intron removal. Therefore, we include a new deliverable to carry out the planned ChIP analysis. 
 
429. Bertrand’s lab will use the cell lines expressing MS2-tagged, MINX reporters to analyze the effect of a splicing 
block on the biogenesis of the mRNA. We will inhibit splicing either by creating reporters mutated in their splice 
sites, or by using spliceostatin-A. We will analyze the dynamic of the nascent pre-mRNAs by FRAP, with reporters 
containing the MS2 tag in the second exon. This will be combined with the analysis of pre-mRNA maturation by 
molecular biology techniques, to analyze the effect of a splicing block on transcription and pre-mRNA maturation. 
 
430. The group of Carmo-Fonseca has previously shown that mutant beta-globin pre-mRNAs that are defective in 
splicing and 3’ cleavage fail to be released from the transcription site in the nucleus of mammalian cells. We found 
that transcription of processing-defective mutant globin genes is strongly inhibited, suggesting a checkpoint 
mechanism that reduces the wasteful synthesis of abnormal mRNAs. Although less transcribed, unspliced beta-
globin RNA accumulates at transcription foci in the nucleus and persists after transcriptional shutoff. Retention of 
unspliced RNA at the transcription site was no longer observed following depletion of the human exosome 
component Rrp6 by RNAi. Consistent with previous findings in yeast and Drosophila, we detected recruitment of 
human Rrp6 to nascent transcripts from both wild-type and mutant globin genes. ChIP analysis further revealed that 
unprocessed transcripts are not efficiently terminated and remain stalled in association with Pol II with at the 3’-end 
of the mutant gene. In contrast, in the absence of Rrp6, Pol II and unprocessed transcripts are released from the DNA 
template. Taken together these results suggest a novel link between nuclear RNA surveillance, the exosome and Pol 
II transcriptional termination. We now aim to identify protein interaction partners of Rrp6 
 
431. In a recent paper (Muñoz et al., Cell 137, 708-720,  2009), we demonstrated that UV light regulates AS by 
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promoting hyperphosphorylation of the pol II CTD, which causes a reduction in transcriptional elongation. The UV 
effect on AS is abrogated by DRB, an inhibitor of CDK-9, the kinase moiety of P-TEFb that phosphorylates CTD 
Ser2, which confirms previous reports that UV light activates CDK-9 by causing dissociation of the inhibitory small 
nuclear RNA 7SK from the P-TEFb complex. We will investigate the link between the DNA lesions caused by UV 
irradiation and the activation of the CDK-9 CTD kinase. One of the nucleotide excision repair (NER) pathways is 
defective in patients with Cockayne syndrome (CS). CS is caused by mutations in the CSA and CSB genes, whose 
products function in the transcription-coupled repair (TCR) subpathway of NER, in which removal of transcription-
blocking lesions depends on the pol II elongation activity. In view of this we will investigate a role for the CSB 
protein in the control of AS by pol II elongation. We will explore AS-sensitive microarrays using a mutant cell line 
where the CSB gene is mutated (CSB-). We will compare the subsets of genes affected at the level of expression and 
AS by UV-irradiation and the CSB mutation. Bioinformatics analysis will be carried out to investigate putative 
common features in the overall exon/intron structure and transcription and splicing regulatory sequences of the 
genes whose AS is affected by UV irradiation and the CSB mutation. In particular, we will look at the relative 
lengths of the introns immediately upstream and downstream of the regulated ASEs because elongation seems to be 
more critical for ASEs flanked by long introns. We hope to identify one or two cases of ASEs affected by CSB that 
allow a more detailed analysis individually. We will prepare AS reporter minigenes with these selected ASEs to 
study their expression in transfected cells. We will assess the effects of treatments affecting elongation (P-TEFb 
inhibitors such as DRB and flavopiridol, transcription by the slow pol II mutant) in combination with CSB 
knockdown (RNAi) or overexpression. In parallel we will investigate if pol II phosphorylation is affected in CSB- 
cells. If the CSB product were necessary for signalling from the DNA photolesion to the Pol II molecule, we would 
expect the CTD hyperphosphorylation caused by UV to be prevented in CSB- cells. CTD phosphorylation will be 
evaluated in Western blots using antibodies to total pol II (N20, Santa Cruz); P-Ser2 or P-Ser5 (H5 and H14, 
Covance). These experiments will be complemented with the effects of transcription by non-phosphorylatable CTD 
mutant pol IIs on AS in wild type and CSB-cells. If CSB acts upstream of the UV-triggered CTD 
hyperphosphorylation, we would expect the effects of the mentioned CTD mutant not to be affected by the absence 
of CSB. 
 
 
432. Identification of mutant defective in early steps of intron recognition in budding yeast. 
Mutants affecting intron definition: Using dedicated reporters we will survey various mutants to identify those 
defective in the early step of intron recognition (e.g., aberrant selection of pairs of 5’ splice sites-branchpoint). The 
role of such mutants will be characterized in vivo and in vitro, including through the use of in vivo splicing factor 
ChIP in collaboration with the Neugebauer lab. 
 
433. Visualize the Rev protein at sites of HIV transcription 
Kjems lab has together with Edouard Bertrand initiated studies of the localization of the splicing regulator protein 
Rev in HIV-1 in relation to the site of transcription. The Rev protein did often localize nearby the site of 
transcription but the sites rarely coincided completely. To investigate the influence of intron splicing efficiency on 
this observation Kjem’s lab has now cloned the RRE into β-Globin and the MINX genes together with MS sites, 
necessary for tracking the mRNA with fluorescent MS2 coat protein. Bertrand’s lab will prepare stable cell lines 
expressing the constructs. 
 

Deliverables  
219 Bertrand and Neugebauer will collaborate to determine whether splicing of HIV nascent transcripts is co-
transcriptional, using a model gene comprising a split MS2 reporter. ChIP of the MS2 binding protein will indicate 
when and where along the gene splicing catalysis occurs. (month 42)(replaced by 428) 
334 Use of FISH microscopy assays and ChIP analysis to determine the molecular basis for the effect of mammalian 
Rrp6 on co-transcriptional RNA surveillance (month 54) 
335 Role of splicing factor Prp45 in transcriptional elongation and pausing (former deliverable 101)  
337 Role of the RES complex in pre-mRNA splicing surveillance steps. 
338 Role of the U1 snRNP in “reverse coupling” of HIV transcription and splicing. 
339 Establishment of “model genes” to monitor co-transcriptional spliceosome assembly in mammalian cells in vivo 
340 Feasibility study, targeting PTB regulation of AS to model genes by introduction of MS2 stem loops in intronic      
positions (replaces deliverable 218) 
 
427 The Beggs lab will investigate the role of Bur1p phosphorylation events and histone modifications that mdoulate 
the prp45-113 induced transcriptional pause observed on intron-containing genes. (month 60) 
 
428 Bertrand and Neugebauer will collaborate to determine whether splicing of HIV nascent transcripts is co-
transcriptional, using a model gene comprising a split MS2 reporter (replaces deliverable 219). 
 
429 Bertrand’s lab will analyze the effect of a splicing block on the biogenesis of the Mrna. 
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430 Carmo-Fonseca will implement assays to identify proteins that interact co-transcriptionally with mammalian 
Rrp6 (month 54). 
 
431 Kornblihtt, Valcarcel and Eyras will collaborate to investigate Cockayne syndrome protein and the UV effect on 
alternative splicing (month 60). 
 
432 Identification of mutant defective in early steps of intron recognition in budding yeast – Seraphin and 
Neugebauer  (month 60). 
 
433 Kjems will collaborate with Bertrand to visualize the Rev protein at sites of HIV transcription (month 60) 
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14. Chemical Biology and Therapeutics 

Workpackage description (month 49-63) 
 

Workpackage number  14 Start date or starting event: 0 month 

Participant id 1a 10b 12a 12c 13 17 22 25 32 

Person months 10 8 45 8 19 16 10 8 4 

 

Objectives 

• Characteriziation of the five novel inhibitors of pre-mRNA splicing regarding their mode of action and molecular target 

• Final optimization and implementation of the high-throughput screening for inhibitors of in vitro pre-mRNA splicing using 
large libraries (up to 100,000 compounds) 

• Development of indole based probes for the comprehension of their mode of interaction with SR proteins, and RNA 

• Compound library synthesis using alternative scaffolds-pharmacological profiling 

• Validation of the efficacy of novel synthesized compounds 

• Development of clinically useful drugs that direct the splicing pathway. 

 

Description of work 

One focus of the future work will be on the further characterization of the novel inhibitors of pre-mRNA splicing identified by 
Partners 1a, 12a, and 22. First, to identify the functional group(s) and overall scaffold required for inhibition by the various 
compounds, we will test derivatives of these chemicals regarding their effect on pre-mRNA splicing in the biochemical and 
cell-biological assays developed by Partners 1a, 3, 10a, 12a, 12c, 22 and 25. This parallels a standard drug development 
approach, involving the optimization of active molecules (“hits”) to obtain highly specific compounds (“leads”) with drug-like 
properties (e.g. solubility, good adsorption, low cytotoxicity). Second, to identify the molecular targets of the various 
inhibitors, the compounds well be modified by: (i) incorporating photoaffinity agents like azide groups, which can then be 
crosslinked to the protein or RNA target. These crosslinks can be identified by mass-spectrometry with the help of Henning 
Urlaub (partner 1c), who has longstanding experience in protein-protein and protein-RNA crosslinking analysis by mass-
spectrometry. And (ii) attaching a linker arm at an appropriate position of the novel inhibitors such that the resultant 
compounds can be used for affinity chromatography. Again, proteins that bind to these chemicals can be identified by mass-
spectrometry. These approaches will be performed with individual components (e.g. SR proteins, which are the likely targets 
of the indole compounds identified by partner 12a), partially purified splicing compexes, or total nuclear extract. Comparison 
of these results within these chemicals, and with well-characterized inhibitors of enzymatic activities as they are present in the 
spliceosome (e.g. kinases or phosphatases) will give indications how these substances inhibit pre-mRNA splicing in vitro. 

Furthermore, the in vitro screening procedure for the identification of inhibitors of splicing of the MINX pre-mRNA 
developed by partner 1a will be analyzed regarding its robustness, reproducibility, and sensitivity under actual screening 
conditions. This will allow a final optimization so that we can then start to screen larger collections of small molecules. Close 
to 100,000 chemicals that can be screened for inhibitors of pre-mRNA splicing in vitro are accesible to EURASNET via the 
Institut Curie, the University of Dundee, and the Max-Planck-Society. In parallel, we will adopt the fluorescent mRNA 
detection assay for alternatively spliced pre-mRNAs. Using pre-mRNA substrates whose incorrect splicing is implicated in a 
disease, this will pave the way to start screening for compounds that correct the disease-causing splicing mode and thus might 
be leads for the development of therapeutic agents. 

 

Deliverables  

221 Validation of the efficacy of novel synthesized compounds in model mice for: Mo-MLV, HIV-1, DMD, Breast metastic 
cancer and HGPS (month 42) 

225 Eperon's group will investigate the possibility of using TOES to stimulate splicing of exons damaged by mutation in cystic 
fibrosis (collaboration with Baralle lab) and of undamaged skipped exons in genes with roles in the development of leukaemia. 
(month 42) 
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342 Tazi’s group will continue to screen novel synthesized molecules on luciferase reporter  which reproduces the effect of the 
LMNA mutation on splicing and exon skipping of exon 51 of Dystrophin. Stable cell lines expressing this reporter are used to 
screen splicing inhibitors either alone or in combination with AAV vectors harbouring U7 antisense that mask the mutated 
sequence.  
344  Ast’s group will screen additional molecules that affect the splicing pattern of the IKAP mRNA in FD cells.  In addition, 
a food supplement was also found to affect the IKAP mRNA, and can be used as a safe, potential drug. 
345 Schümperli’s group is planning to test the inducible U7 system by transgenesis in the SMA mice and to intensify - through 
collaborations - efforts to find a somatic delivery route for the therapeutic U7 cassette and to improve its expression in mouse 
cells and tissues. Additionally this group will analyse the global changes in splicing and protein expression induced in human 
SMA patient fibroblasts or SMA mouse spinal cord and their modulation by the bifunctional U7 cassette. 
346  Eperon’s group is planning to test a subset of modified TOES oligonucleotides in SMA mice as drug-like stimulators of 
specific splicing events. 
347 Eperon's group just started in collaboration with Baralle’s group to investigate the possibility of using TOES to stimulate 
splicing of exons damaged by mutation in cystic fibrosis  and of undamaged skipped exons in genes with roles in the 
development of leukaemia. 
348 Tazi’s group in collaboration with Splicos is planning validation of selected molecules in mice models for HGPS, DMD 
and in humanized mouse model that are reconstituted with PBMCs and infected with HIV 1 
 
434 Group 1a (Lührmann) Lührmann's group will carry out large screens for the identification of  small molecule inhibitors 
of the human and yeast splicing machineries  employing a recently established robust high-throughput in vitro  splicing assay 
format.  
 
435 Group 3 (Stamm) will characterize further a new compound that promotes SMN2 exon7 inclusion. 
 
436 Group 6 (Ast) will screen additional molecules that affect the splicing pattern of the IKAP mRNA in FD cells.  
 
437 Group 10b (Tocchini) will continue to develop tRNA-derived molecules that direct alternative splicing events and their 
targeted post-transcriptional modification. 
 
438 Group 12a (Tazi) will continue his collaboration with Splicos to optimize selected hits for HIV-1, oncology and rare 
disease programs. Will perform splicing profiling for selected lead compounds and validate their efficacy in mice models. In 
parallel a full characterization of the HGPS mouse model will be achieved 
 
439 Group 12c (Branlant) in collaboration with 12a will test the effect of selected leads on in vitro splicing reporters for 
HIV-1 and LMNA 
 
440 Group 13 (Schümperli) is planning to test the inducible U7 system by transgenesis in the SMA mice and to intensify - 
through collaborations - efforts to find a somatic delivery route for the therapeutic U7 cassette and to improve its expression in 
mouse cells and tissues. Additionally this group will analyse the global changes in splicing and protein expression induced in 
human SMA patient fibroblasts or SMA mouse spinal cord and their modulation by the bifunctional U7 cassette. 
 
441 Group 17 (Eperon) is testing TOES oligos as potential therapies in chronic lymphocytic leukaemia. This group is still 
optimizing TOES oligos for efficient delivery. In collaboration with Wood, an associate EURASNET member, Eperon’s 
group will improve delivery of modified oligonucleotides to treat DMD. 
 
442 Group 24 (Soreq) will study the involvement of miR-132 in brain neurons reaction to stress and in inflammatory 
intestinal functions. 
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15. Development of Enabling Technologies 

Workpackage description (month 49-63) 
 
 

Workpackage number 15 Starting day or starting event 0 month 
Participant id 1a 2 10b 12b 22 
Person months 12 11 8 45 10 
 
Objectives  

• To identify and develop new technologies necessary to advance research on alternative splicing. 

 
Description of work 

Our ability to dissect the regulatory mechanisms of alternative splicing is, at present, greatly limited by currently 
available techniques. The main goal of the “Enabling techniques” workpackage is thus to develop new strategies for 
the analysis of alternative pre-mRNA splicing. All groups participating in the EURASNET, in the context of their 
research programs, will be involved in improving techniques that facilitate the analysis of alternative splicing.  New 
technologies of particular interest to the network will be defined by the Enabling Technique Steering Committee 
(ETSC) at regular intervals. Two current priority areas are developing methods for (i) the identification and mapping 
of transient protein-protein or protein-RNA interactions within spliceosomes or enhanceosomes, and (ii) the 
generation in vivo of tagged pre-mRNA molecules of defined size, for the purpose of isolating and characterizing 
spliceosomes or enhanceosomes formed in vivo. Initial promising approaches for mapping protein-RNA and protein-
protein interactions that will be tested/optimized include RNA-protein crosslinking coupled with mass spectrometry 
and deuterium exchange footprinting. To isolate specific splicing complexes formed in vivo that are suitable for the 
subsequent analysis of their composition by mass spectrometry, cell lines stably expressing a tagged version of a 
particular pre-mRNA will first be established. Methods to site-specifically cleave RNAs in the cell nucleus will also 
be developed to enable the isolation of splicing complexes formed on a pre-mRNA of defined size. New 
technologies (as well as standard, currently-used) protocols will be made available to the entire network through 
internet (protocols), through the organization of training sessions (theoretical and/or practical) and/or by organizing 
the visit of EURASNET members to the expert laboratory (see WP17 for details). Finally, to incorporate novel, state 
of the art technologies into this network, the ETSC will actively recruit young scientists with expertise in a particular 
enabling technology to participate in the network either via the Young Investigator Programme and or by 
becomming an NoE core member. 
 
Deliverables 
232 Experimental setup to elucidate the “code” of RNA interaction as mediated by RRM domains (month 42) 
349 Extend Crosslinking studies to other RRM containg proteins that are involved in alternative splicing. 
(continuation of  232) 
350 ESI-MS detection of crosslinks will be applied to the investigation of tri-snRNPs and spliceosomal complexes 
purified from HeLa and yeast (month 54). 
443 Establishment of a cloning method that allow cloning of short double stranded RNAs that are obtained by 
RNAse protection (month 60) 
444 Use of segmental RNA labeling to analyze RNA-protein interaction by NMR. 
445 Lührmann's group will employ the rapid SHAPE  (selective 2'-hydroxyl acylation analysed by primer extension; 
Nature  460,711 (2009)) methodology developed for the investigation of higher  order RNA structures to investigate 
RNA remodelling events during the  catalytic activation steps of the yeast spliceosome (month 60). 
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16. Conferences and meetings 

Workpackage description (month 49-63)  
 
Workpackage number  16 Start date or starting event: 0 month 

Participant id 1b 2 5a 6 7 9 16 17 21 23 32 
Person months 1.5 1 0.5 0.5 0.5 4.5 0.5 0.5 0.5 0.5 0.5 

 
Objectives  
To organise three types of  conferences and meetings: 

• Biennial European Conference on Alternative Splicing, participation open world-wide, for the exchange of 
information on the latest advances in the field. 

• Annual Interdisciplinary Focus Meetings, open for NoE members and invited participants, for strategic planning 
and the establishment of collaborations across research field boundaries.  
• Longer "hands-on" courses/workshops for graduate scientists and clinical researchers/clinicians 
• Annual NoE meeting, open to NoE members. 

 

Deliverables  
272 2010 Annual Reporting Meeting, 1-4 March, Lisbon, Portugal, organised by Maria Carmo-Fonseca, Davide 
Gabellini, Jean Beggs 
 
446 Workshops in 2010: 
 1) “Detection and analysis of alternative missplicing in human disease”, September/October in Paris or Rouen, 
France, organised by NN, Stefan Stamm and Mario Tosi.  
2) “Alternative Splicing in Neurodegenerative Diseases”, Tel Aviv, Israel, February 2010, organised by Gil Ast and 
Hermona Soreq 
3) “Splicing and Therapeutics”, Lisbon, Portugal, 4-5 March, Maria Carmo-Fonseca 
 
447 IFMs in 2010: 
1. “Cell Biology, Signalling & AS”, 20-21 September at the GLS Sprachzentrum in Berlin, organised by Javier 
Caceres and Karla Neugebauer 
2. “Mis-splicing and Disease” (Therapeutics), July 13-15, Churchill College Cambridge, UK, organised by C. Smith 
and M. Wood. 
3. “RNA and RNP structural bioinformatics: computational and experimental approaches” Poznan, Poland, 
August/September, organised by Janusz Bujnicki.  
4. "Proteomics and Biophysical Methods" Possibly associated with the International Meeting early in 2011. 
 
448 Second International Meeting 2011 (March = month 63) 
 

Description of work  
1. Organization of a large (300 participants) conference on Alternative Splicing: choosing a venue, financial 
planning, contacting keynote speakers, advertising, management, and documentation. 
2. Organization of small (30 participants) focus meetings: choosing a venue, contacting external experts, financial 
planning, and documenting conclusions. Topics will include: 

• Combining computational and experimental approaches to study alternative splicing 
• Biophysical methods and functional genomics tools to study alternative splicing 
• Cell biology, signaling and alternative splicing 
• Alternative splicing and clinical research 

3. Organize longer "hands-on" courses/workshops for graduate scientists and clinical researchers/clinicians  
3. Organization of an annual NoE meeting (~150 participants): choosing a venue, financial planning, management, 
and documentation 
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17. Staff Exchange and Training 

Workpackage description (month 49-63) 
 
Workpackage number 17 Start date or starting event: 4 month 
Participant id  all       
Person months 28.5       

 

Objectives  

• To increase the technical competence of PhD students and postdocs in the EURASNET by giving them 
opportunities to learn state-of-the-art techniques in other member laboratories. 

• To encourage staff exchange among EURASNET laboratories for the purpose of training specific techniques. 

• To promote scientific collaborations, in particular those of a multidisciplinary nature, by supporting the 
exchange of personnel between EURASNET member laboratories. 

 

Description of work  
Staff exchange and training in the groups of EURASNET participants will be continued and the travel bursaries 
will also be used for participation of students and postdocs at intra-workpackage meetings. EURASNET 
members will be reminded at regular intervals about these possibilities. As predicted, the number of training 
exchanges has doubled from 2006 to 2007; however most exchanges are relatively short (less than two weeks 
on average in 2007), resulting a low number of PMT. We expect a further increase in staff exchange after 
initiation of new collaborations between EURASNET groups. In addition, with workpackages evolving, we 
expect that travel bursaries will increasingly be used for attendance at intra-workpackage meetings. Several 
requests for 2008 have already been received. 

 

Deliverables 
449 Continue the use of travel bursaries for student and postdoc exchanges for training, collaborations and 
participation at EURASNET meetings and workshops and RNA-related non-EURASNET conferences (90 
PMT/60 month) (month 60) (continuation of deliverable 351) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

211 

 

 
18. Career Development 

Workpackage description (month 49-63) 
 
Workpackage number 18 Start date or starting event: 3 month 
Participant id  all       
Person months 27       

 

Objectives  

• To prepare young scientists for careers in science, teaching and industry 

• To facilitate the transition from a post-doctoral fellow to an independent group leader 

• To give young scientists the opportunity to raise the profile of their research and their research groups, and to 
establish lasting contacts/collaborations among the young generation of European scientists   

 

Description of work  
We will continue to provide opportunities for personal development that equip young scientists and postdocs 
for later stages of their scientific careers. The instruments will be to arrange 2 web-based seminars in 2007 
about “Effective scientific communication - the art of writing scientific papers” and “Innovation, patents and 
entrepreneurship”. In addition, these seminars will be distributed as a DVD to all partners. This initiative will 
be followed by a satellite session on Career Development in conjunction with the biennial European 
Conference on Alternative Splicing in 2008. At this meeting many young scientists will attend which will give 
the initiative more impact. At this meeting we plan, with the consent of the younger participants, to video 
record their presentations and subject them to professional critics. We will also arrange round table discussions 
with representatives of both academia and industry where the individual career opportunities of the young 
scientists are discussed.  
We will constantly try to improve the contacts between PhD students and senior scientists in EURASNET, 
through the travel bursaries program and joint thesis committees. Finally, the EURASNET website will 
continuously be updated with information regarding job opportunities for network members looking for 
employment at the end of their PhD thesis or post-doctoral work.  

 

Deliverables 
242 Pursue the possibility of selecting one program for a 1-2 day career development workshop in which 
participants get hands-on training in the chosen topic (eg writing the cv, giving a talk or an  interview, making 
and presenting a poster) (month 41) 
353 Intensify the usage of joint PhD committees (month 54) 
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19. Public Understanding of RNA Biology 
Workpackage description (month 49-63) 

 
Workpackage number  19 Start date or starting event:  Month 0 
Participants:  7 8 11 14 18  
Person month 0.5 4 0.5 0.5 0.1  
 
Objectives  

• To inform the public about the important role of RNA processing in mechanisms of human disease 
and for the developmental program of organisms, and to explain in general terms the major aims and 
results of the NoE consortium.  

• To discuss with a general audience issues of ethical and social concern raised by progress in the RNA 
splicing field and to explain the impact of this research for future medical intervention and disease 
management 

• To educate and support scientists in the NoE to enhance their skills in communication with the 
public, media and politicians 

 

 
Description of work 
 

 
Deliverables  
355 continuous enrichment and update of the PUS part of the webpage; as well as continuous collection of 
teaching material for RNA biology (month 54)(continuation of 246) 
357 media contest (scientist write press releases) (month 54) 
358 a training workshop in public understanding of science for NoE scientists (month 54) 
450 Translation and production of the extended brochure in English (and possibly other languages). 
451 2 Newsletters (month 54, 60) 
452 Media training and media writing contest at the 2nd International EURASNET- Meeting (month 63) 
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20. SMEs and Technology Transfer 

Workpackage description (month 49-63) 

Workpackage number 20 Starting day or starting event 4 month 
Participant id  1a 2 10b 12a 12c 13 17 22 24 
Person months 1.5 1 0.5 0.5 0.5 0.5 0.5 4 0.5 

 
Objectives 
• To provide NOE members with advice, information and training that will alert them to commercial opportunities in their 
research field and enhance their ability to interact successfully with the private sector. 

• To facilitate the commercial exploitation of reagents, technology and intellectual property in the field of RNA splicing 
and cognate areas; to forge commercial links between NOE members and existing European companies. 

• To enhance the commercial viability of a spin-out drug discovery company using RNA splicing factors as drug targets. 

 
Description of work 
Responsibility for coordinating and planning SME & Technology Transfer activities of the network will rest with the HTE-
Fund Committee, to be chaired by RL. The committee will provide formal annual reports to the network members in 
addition to regular email contact and informal bilateral and multilateral discussions. The committee will initially comprise 
AL, RL, JT, CB, GTV and JV, who all have prior experience as consultants and/or members of commercial scientific 
advisory boards. When the NOE commences, membership of the committee will be expanded to incorporate other 
EURASNET members with relevant expertise and to ensure broad representation from across the EU member states. An 
indicative list showing prior commercial experience and experience of EURASNET members is provided elsewhere in this 
application (Section 6.3 d). 
The committee will review the prior and current commercial experience and commercial activities of all NOE members and 
will use this information to establish priorities and develop a commercialization strategy best suited to the NOE.  
Building on established links between EURASNET members and companies operating in Europe, the HTE-Fund 
Committee will coordinate negotiations to obtain preferential terms for commercialization of reagents, such as antibodies, 
expression vectors, probes, cell lines, proteins and cell extracts, that have been generated in the laboratories of EURASNET 
members. This activity will stimulate commercialization by improving access and communication between scientists and 
companies in different EU member states.  
The HTE-Fund Committee will monitor regularly the requirements of all research projects within the network and review 
the opportunities for recruiting commercial expertise and technology provision to aid the advancement of research within 
the network. Thus we will establish which commercial sources can supply services needed by Network members, such as 
DNA sequencing, antibody production, protein expression, microarray analysis, generation of transgenic mice etc., and 
negotiate favourable access terms. We will be proactive in seeking opportunities to offer European companies access to 
expertise and IP generated within the Network. This will help provide a competitive advantage to European companies by 
allowing them to expand their range of commercial products, services and technologies. 
The HTE-Fund Committee will provide a bridge between members of the NOE and industry. The resulting interactions will 
enhance the transfer of technology, IP and “know-how” from the splicing field into the commercial sector. To ensure that 
the NOE resources are managed as efficiently and productively as possible, we will employ the following strategy. An 
initial two-year phase, corresponding to a ‘proof of concept’ stage, will be established by the NoE; this will be essential to 
make the NoE a genuinely  attractive partner for future links with the pharmaceutical industry. During the proof of concept 
stage several independent projects will be carried out by NOE participants and the results evaluated by the HTE-Fund 
Committee, in concert with the appointed external consultants, to assess which assay formats and screening targets best 
meet the criteria required for conducting an industrial strength high throughput small molecule screening programme to 
identify splicing inhibitors. This work will be coordinated with research activity in WP14 by the HTE-Fund Committee and 
will offer all interested NOE members the opportunity to participate in and contribute to the commercial development of 
splicing factor research. 

 
Deliverables 
251 Evaluate the mechanism of splicing inhibition by small molecule effectors identified in screening initiative (month 42) 
359 Develop and/or market commercially at least three new reagents/products for the RNA community (month 54). 
361 Evaluate the mechanism of splicing inhibition by small molecule effectors identified in screening initiative (month 54) 
362 Screen at least 10,000 compounds for inhibitory effects on splicing either in vitro or in vivo (month 54). 
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21. Reachout to the Broader RNA Community 

Workpackage description (month 49-63) 
 
Workpackage number  21 Start date or starting event: 7 month 
Participant id all       
Person months 30.5       

 

Objectives  

• To identify and make contact with other EU-funded groups and other relevant organizations in Europe, to 
produce a database of e-mail contacts of their members. 
• To establish contact with these members and make them aware of our existence and our aims. 
• To promote exchange of expertise within this extended network. 
• To collect and disseminate information about conferences and workshops on relevant topics. 
• To identify sources of grant funding for applications to extend these activities 
• To identify commercial organisations to support and promote RNA research 

 

Description of work:  
The many and varied activities of the EURASNET members in promoting alternative splicing research and the 
Network will continue throughout the new JPA. The work programme for months 25-42 for WP21 will focus on 
efficient information gathering and quantification of these activities. In addition, the need for greater interaction 
with clinicians and medical scientists involved with splicing- and alternative splicing-related diseases will be 
addressed by identifying these individuals in the member countries and inviting them to attend meetings and 
workshops and sending information about EURASNET.   

 

Deliverables  
453  Maintain contacts of RNA researchers and appropriate clinicians and disseminate information on meetings, 
workshops and items of interest by direct contact and via the new website (month 60, continuation of delv. 363).  
 
454  Capture and quantify information on EURASNET activities by regular general and targeted requests (month 
60, continuation of delv. 364).  
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22. Management 

Workpackage description (month 49-63) 
 
Workpackage number  22 Start date or starting event: 0 month  
Participant id 1a 2 14 9 15 16 21 22 
Person months 45 13.5 13.5 0.5 0.5 0.5 0.5 0.5 

 

Objectives  
• Manage the research, integration and dissemination components of the NoE by the management team 

 

 

Description of work  
Organize and survey network operations, manage financial operations. Provide assistance for all organizational, 
legal and financial problems. Organize and survey integration and dissemination activities. 
 

 

Deliverables  
270 Prepare Annual Report for 2009 period (month 50). 
455 Prepare the Annual Report for  the year 2010 (month 62).  
456 Report on decisions made during Annual Meeting 2010 (Lisbon)(month 52) 
457 Steering Committee Meetings at month 51, 54, 57, 60 
458 Quarterly network e-mail at months 51, 54, 57, 60 

 
 
 
 



 

216 

 

15.7 WORK PACKAGE LIST (MONTHS 49-63) 
 

WP 
No 

Workpackage title Lead 

Participant 

Person 

months 

Start 
month 

End 
month 

Deliverable 
No 

1 The EURASNET Web site 14 6 49 63 273-276,367-368 

2 Sharing resources, technology and 
reliable protocols 

14 36 49 63 369,370 

4 The Alternative Splicing Database 5b 12.5 49 63 277,371-372 

5 Ensuring durability 16 9.2 49 63 373-374 

6 In silico approaches to alternative 
splicing 

6 48 49 63 282,375-380 

7 Molecular characterization of splicing 
substrates 

12c 71 49 63 284-286,288,291-293,295-
299,381-384 

8 Genome-wide analyses of splicing 
regulation 

23 107 49 63 176,180,184,265-
266,271,302-304,385-392 

9 Complexity of spliceosomal proteomes 1a 64 49 63 190,312,393-401 

10 Post-translational modification and 
intracellular dynamics of splicing 
factors 

15 71 49 63 90,202,313-314,316-
317,319-321,402-411 

11 Function of splicing factor isoforms 2 65 49 63 327,412-420 

12 Mis-splicing and disease 7 72 49 63 421-426 

13 Co-transcriptional mechanisms of 
alternative splicing 

1b 78 49 63 334-335,337-340,427-433 

14 Chemical biology and therapeutics 12a 83 49 63 221,225,342,344-348,434-
442 

15 Development of enabling technologies 12b 57.5 49 63 232,349-350,443-445 

16 Conferences and meetings 9 8.7 49 63 272,446-448 

17 Staff exchange and training 21 23.6 49 63 449 

18 Career development 19 21.3 49 63 242,353 

19 Public understanding of RNA biology 8 4.2 49 63 355,357-358,450-452 

20 SMEs and technology transfer 22 6.4 49 63 251,359,361-362 

21 Reachout to the broader RNA 
community 

14 23.8 49 63 453-454 

22 Management 1a 50.5 49 63 270,455-458 
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Joint Programme of Activities 
Integrating activities1 
WP1                     6                
WP2  1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 § 1 3 1 1 1 1 1 1 1 1 1 1 1 1    
WP4     1  2 5 2 1 1                    1      
WP5  1   1       1           6.2              
Jointly executed research activities3 
WP6       5  29                            
WP7      5    7   8     5      28  8     5      
WP8   7     5 8   6 5 5 5      5 6 5  5 5   5  30 5     
WP9  26    5     5 6    5 7 5        5           
WP10  8    5       5   7      29 5     7  5       
WP11  7   28         5  5     5 5 5      5        
WP12      5    28   5  5 5  4     5   5       5    
WP13   28   5   7   6 5    7         5 5    5 5     
WP14  7            5  30  5  13    11      7   5    
WP15  8   7.5         5   30             7       
Spreading of Excellence activities3 
WP16   1  0.7  0.5  0.5 0.5  3           0.5 0.5     0.5  0.5      
WP17  1 1  0.7 0.7 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5  0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 5.5 0.5 0.5 0.5 0.5    
WP18  1 1  0.7 0.7 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5  0.5 0.5 0.5 0.5 0.5 0.5 3.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5    
WP19          0.5 2.7    0.5          0.5            
WP20  1   0.7         0.5  0.5  0.5  0.5    0.5      1.7  0.5     
WP21  1 1  0.7 0.7 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5  0.5 5.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5    
TOTAL 
JPA 

62 40  42 28.1 10 12.5 49 39.5 11.2 24.5 30.5 23 13 55 46.5 22  16 22.5 42.5 29.2 42.5 8 33.4 7.5 9.5 18 22.2 44 13 12.5    

 
Consortium Management Activities 
WP22 
Manage
ment 

30   9       0.5         9 0.5 0.5      0.5 0.5       

 
TOTAL 
per 
participa
nt 

92 40  51 28.1 10 12.5 49 39.5 11.2 25 30.5 23 13 55 46.5 22  16 34.5 43 29.7 42.5 8 33.4 7.5 9.5 18.5 22.7 44 13 12.5    

  
Overall 
total 
efforts 

                                   

 
 
 
 
(all numbers refer to person months) 
 
 
 

                                                
1 except management of the consortium activities 
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Joint Programme of Activities 
Integrating activities8 
WP1      3 
WP2  1 1 1 1 36 
WP4     0.5 12.5 
WP5      9.2 
Jointly executed research activities3 
WP6   7 7  48 
WP7  5    71 
WP8      107 
WP9      64 
WP10      71 
WP11      65 
WP12     5 72 
WP13      78 
WP14     3 83 
WP15      57.5 
Spreading of Excellence activities3 
WP16     0.5 8.7 
WP17  0.5 0.5 0.7 0.5 23.6 
WP18  0.5 0.5 0.5 0.5 21.3 
WP19      4.2 
WP20      6.4 
WP21  0.5 0.5 0.7 0.7 23.8 
TOTAL 
JPA 

7.5 9.5 9.9 11.7 868.2 

 
Consortium Management Activities 
WP22 
Manage
ment 

    50.5 

 
TOTAL 
per 
participa
nt 

7.5 9.5 9.9 11.7  

 
Overall 
total 
efforts 

    921.7 

 
 

                                                
8 except management of the consortium activities 
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15.9 Efforts for the full duration of project  
 
This table reflects the redistributed PMs after participant No. 3 (UERLAN) St. Stamm 
left the network. The overall total effort does not change. 
 
 

Network 
Activity 

Type 

 
Joint Programme of Activities9 

 Integrating 
Activities10  

Jointly 
executed 
research 

activities3  

Spreading of 
Excellence 
activities3  

 
 

Consortium 
Management 

activities 

 
 

TOTAL per 
PARTICIPANT 

 
MPG 1a 38 266 18 150 472 
MPG 1b 5 174 8  187 
MPG 1c 3 27 10  40 
CRG 22 174 14 45 255 
UU 5 145 6  156 
EMBL 5a 11 29 8  48 
EMBL 5b 32 29 6  67 
TAU 11 257 8  276 
ICGEB 11 174 12  197 
MUW 11 29 16  56 
UEDIN 16 87 18 2 123 
CNR 10a 5 145 6  156 
CNR 10b 5 87 8  100 
LUG 5 58 8  71 
CNRS 12a 5 279 8  292 
CNRS 12b 5 203 6  214 
CNRS 12c 5 87 8  100 
CNRS 12d 3 17 10  30 
UNIBE 5 58 8  71 
SCRI 53 58 16 45 172 
MRC 11 221 6 2 240 
IMM 38 116 8 2 164 
Unileic 5 203 10  218 

                                                
9 'other specific activities' according to Article II.25 of Annex II to the contract 
10 except management of the consortium activities  
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AMU 5 29 8  42 
UAAR 5 145 16  166 
FCEN-
UBA 20a 

5 29 6  40 
FCEN-
UBA 20b 

3 16 3  22 
UNIGE 11 58 18 2 89 
UNIVDUN 11 92 16 2 121 
UCAM-
DBIOC 

11 203 44  258 
HUJI 5 58 8  71 
CERBM-
GIE 

5 58 6  69 
INSERM 3 52 10  65 
FCSR 3 17 10  30 
ISB-SIB 7 35 10  52 
ETHZ 3 16 3  22 
IIMCB 3 16 3  22 
UPF 3 16 5  24 
SOTON-
HGD 

4 24 5  33 
 
 
Total per 
activity 
type 

397 3807 361 250  
 

 
Overall 
total effort 

    4831 

 
 

(all numbers refer to person months; full duration for YIP contractors is 3 
year) 
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16 Project management level description of resources and grant [month 
49-63; Jan 2010-March 2011] 
  

 
The EURASNET consortium has been granted a maximum of 10 million Euros from the EU.  This is 
estimated to be not more than 30% of expected expenditure required to carry out the activities specified 
in the JPA of this proposal.  We have included a headcount of 147 researchers, which is in excess of 
100 researchers required for a requested grant of 10 million euros.  We also have 80 doctoral students, 
all of which justifies a contribution from the EU of the amount granted. 
The content and scope of the EURASNET JPA represent a very substantial effort that will require 
considerable human, material and financial resources. The network consortium implicates 30 
laboratories and almost 150 investigators. This equates to an equivalent of roughly 10,000 person 
months manpower capacity.  At current rates, the estimated manpower cost for this effort represents 
over 25 M EUR in stipends alone. We estimate that the actual cost of the research itself in terms of 
reagents, etc. will be in the range of 25-40 M EUR for the five years period again, at current prices. 
The EU funds granted to support JPA research are therefore considerably lower than the actual costs of 
the planned research. Importantly, these estimates do not consider equipment acquisition or 
maintenance, a particularly relevant consideration taking into account the heavy component of 
development and use of new technologies outlined in the application. It is also important to point out 
that the JPA-related research is just part of the activities –in fact largely a newly conceived activity- of 
the research being carried out by the Network, whose overall budget would easily triplicate these 
figures. 
 
The EURASNET NoE uses 10 M€ to support the Joint Programmes of Activities of the consortium in 
research, integration and dissemination, as well as the overall network management (see Fig. 7). 6.05 
M€ are assigned to research activities. This includes the annual allocation for each participant as well 
as the High-Throughput-Enabling Fund. The Integration Programme, supported with 2 M€, comprises 
the YIP Programme, the interdisciplinary meetings and the web-services. The Dissemination 
Programme includes the meetings and workshops and public science activities and receives 1.25 M€. 
Management is supported with 0.7 M€. 
Below, we give a detailed account of NoE-dedicated resources which the participants have available in 
order to execute the Joint Program of Activities. 
 
Joint Research 
 
1. Annual Allocation 
 
It is partly because the requested budget represents only a fraction of the real research costs, that the 
Network members decided to have a flat distribution of the research budget among the individual 
laboratories, which corresponds to 40,000 EUR per laboratory per year during the first three years and 
30,000 EUR/year during the fourth and fifth year. This amount will cover a larger fraction of the costs 
for smaller groups, whose workload will also be generally less extensive. This arrangement has been 
deemed fair by Network even though smaller research groups will benefit relatively  more from the 
amount received. 
 
The cost to employ a postdoc vary considerably among European countries. If we assume an average 
annual cost of 50,000 € and if we assume that each network partner will have at least two persons 
dedicated full time to Network research efforts (24 person months), then it becomes very clear that the 
allocated research funds alone are insufficient to support the research goals of the Network. The 
estimated costs will be three to four times higher than the requested funds. It will be left to the team 
leaders discretion on what the annual research fund would best be spend in his or her group. No 
additional funds beyond the 40,000 € (30,000 € in fourth and fifth year) will be available for 
consumables and equipment. 
 
 
The following table reflects the situation after balancing and closing of the account of partner  UERLN 3 
February  29, 2008. The amount of research funds not used remains under the control of the coordinator.  
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Joint Programme of Activities RESEARCH 

(63 month period) 
 

 
Joint Programme of Activities RESEARCH 

(period month 49-63) 
 

 Estimated costs for 
Jointly Executed 

Research 

Requested Grant 
for Jointly 

Executed Research  

Estimated costs for 
Jointly Executed 

Research 

Requested Grant for 
Jointly Executed 

Research 
 
MPG 1a 630,000 € 180,000 € 

+111,145.71 € 
420,000 € 60,000 € 

MPG 1b 630,000 € 180,000 € 210,000 € 30,000 € 
CRG 2 630,000 € 180,000 € 210,000 € 30,000 € 
UERLN 3 630,000 € 68,854.29 € - -* 
UU 4 630,000 € 180,000 € 210,000 € 30,000 € 
EMBL 5a 630,000 € 180,000 € 210,000 € 30,000 € 
EMBL 5b 630,000 € 180,000 € 210,000 € 30,000 € 
TAU 6 630,000 € 180,000 € 210,000 € 30,000 € 
ICGEB 7 630,000 € 180,000 € 210,000 € 30,000 € 
MUW 8 630,000 € 180,000 € 210,000 € 30,000 € 
UEDIN 9 630,000 € 180,000 € 210,000 € 30,000 € 
CNR 10a 630,000 € 180,000 € 210,000 € 30,000 € 
CNR 10b 630,000 € 180,000 € 210,000 € 30,000 € 
LUG 11 630,000 € 180,000 € 210,000 € 30,000 € 
CNRS 12a 630,000 € 180,000 € 210,000 € 30,000 € 
CNRS 12b 630,000 € 180,000 € 210,000 € 30,000 € 
CNRS 12c 630,000 € 180,000 € 210,000 € 30,000 € 
UNIBE 13 630,000 € 180,000 € 210,000 € 30,000 € 
SCRI 14 630,000 € 180,000 € 210,000 € 30,000 € 
MRC 15 630,000 € 180,000 € 210,000 € 30,000 € 
IMM 16 630,000 € 180,000 € 210,000 € 30,000 € 
Unileic 17 630,000 € 180,000 € 210,000 € 30,000 € 
AMU 18 630,000 € 180,000 € 210,000 € 30,000 € 
UAAR 19 630,000 € 180,000 € 210,000 € 30,000 € 
FCEN-
UBA 20 

630,000 € 180,000 € 210,000 € 30,000 € 
UNIGE 21 630,000 € 180,000 € 210,000 € 30,000 € 
UNIVDUN 
22 

630,000 € 180,000 € 210,000 € 30,000 € 
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UCAM-
DBIOC 23 

630,000 € 180,000 € 210,000 € 30,000 € 
HUJI 24 630,000 € 180,000 € 210,000 €  30,000 € 
CERBM-
GIE 25 

630,000 € 180,000 € 210,000 €  30,000 € 
 
 
TOTAL 18,900,000 € 5,400,000 € 6,300,000 € 900,000 € 
 
The new contractors incorporated after completion of the first and second YIP round are shown in the 
budget of the Joint Program of Integration! *  Funds for Partner 3 remain with the coordinator 1a. 
 
 
2. The High-Throughput-Enabling Fund 
 
“High-throughput enabling” (HTE)-Fund for securing new technologies.  This special fund, 
amounting to € 650,000, will be instituted.  This will have two purposes: (i) to support the exploitation 
of high-throughput technologies in the study of alternative splicing, e.g., micro-array technology used 
for the genome-wide identification of alternatively spliced mRNAs, as explained in detail in Section 
6.2 c of Annex_I, and (ii) to support essential feasibility studies required for the development and 
effective use of new assay formats by NoE member groups to support the high-throughput screening of 
chemical compound libraries to identify inhibitors and modulators of splicing (Section 6.2 i).  Of this 
fund, our indicative  proposal is that € 400,000 will be directed towards the former purpose and 
€ 250,000 to the latter. However, the final allocation of resources from the fund will be closely linked 
to the success and development of these respective projects. To ensure best practice, the progress of all 
projects will be regularly reviewed by the HTE-Fund Committee, with advice from the appointed 
external consultants, and funding allocated accordingly to reinforce the most successful work. 
In the case of feasibility studies that involve the use of screening facilities at the University of Dundee, 
labour and material costs incurred may be paid by the NOE member for whom the study is performed; 
however, we note that the facility will participate on a non-profit basis. The NoE member in question 
can apply to the HTE-Fund Committee for reimbursement of these costs. either in whole or in part, 
from the HTE-Fund.  
The HTE-Fund of € 650,000 supporting array technology and high-throughput screening of chemical 
compound libraries will be under the administration of the Chairman of the HTE-Fund Committee. 
While the funds are primarily intended to support the efforts of the participants in the corresponding 
work packages 11 and 14, they remain also available to proposed projects by other participants. To 
obtain support from the HTE-Fund for either of the above activities, members of the NoE will in the 
first instance submit an informal written application for this support to the chairman of the HTE-Fund  
Committee.  Applications will be considered, and allocation made, by the HTE-Fund Committee, 
usually not later than three months after receiving a request.  To ensure objective and transparent 
criteria in the decision-making process, the Committee's decisions will be reviewed by two members of 
the external Scientific Advisory Board. Any member of the NOE whose application is turned down by 
the committee will have the opportunity to appeal the decision by writing to the chairman of the 
Scientific Advisory board, whose decision, after review, will be regarded as final. 
The High-Throughput-Enabling Fund can only cover part of the actual costs involved in developing 
and exploiting these key technologies. Substantial additional funding through additional grants of 
participants and support from their institutions will be required. We estimate that actual costs will be 
higher by a factor of  10. 
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60 month period 12 month period 
Estimated costs 

for Jointly 
Executed 
Research 

Requested 
Grant for 

Jointly 
Executed 
Research 

Estimated 
costs for 
Jointly 

Executed 
Research 

Requested 
Grant for 

Jointly 
Executed 
Research   

 
 
 

4,000,000 € 

 
 

400,000 € 

 
 

1,200,000 € 

 
 

80,000 € 

 
micro-array 
technologies 

 
 
 

MPG 1a 
=Coordinator 
and Head of 

HTE-
Committee 

 
 

2,500,000 € 

 
 

250,000 € 

 
 

750,000 € 

 
 

50,000 € 

 
small 

chemical 
compound 
screening 

 
 

TOTAL 
 

6,280,000 € 
 

650,000 € 
 

 
1,807,000 € 

 

 
130,000 € 
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Fig. 7 Budget
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Integration 
 
1. Young Investigator Programme (YIP) 
 
The YIP budget amounts to 1.2 M€. These funds will be distributed during two rounds of open calls for 5 
young investigators each. Support will be 40,000 € annually for a 3-year period. Since all the winners of 
YIP awards remain to be determined, these funds can not be allocated to specific participants yet. Like the 
founding members of the network, YIP members are expected to contribute at least 24 person months per 
year towards EURASNET research goals. 
 
 
2. Interdisciplinary Meetings 
  
Four interdisciplinary focus meetings will be organized annually around the following topics by the 
indicated NoE members: 

• Combining computational and experimental approaches to study alternative splicing (G. Ast, P. 
Bork) 

• Biophysical methods and functional genomics tools to study alternative splicing (R. Lührmann, 
C. Smith, I. Eperon) 

• Cell biology, signaling and alternative splicing (J. Cáceres, A. Lamond) 
• Alternative splicing and clinical research (F. Baralle, S. Stamm)  

 
Funds in the following table have been allocated accordingly. 
 
Each meeting is supported by 10,000 €, except for the meeting on splicing and disease which will receive 
20,000 € instead (250,000 € total over the 5-year period). Funds will provide support for travel and 
accommodation of invited speakers. These meetings will have a limited number of participants (max. 
30) and will include both NoE members whose research is directly connected to the topic, as well as 
outside experts from other fields that will be invited to participate and give a 30 minute talk about their 
technologies or areas of expertise. These conferences also provide the opportunity to get in touch with 
representatives of SMEs.  
 
To underscore the importance of the scientific exchange between alternative splicing researchers and 
clinicians, one meeting each year will be specially dedicated to this theme. This meeting will be assigned 
the increased budget of 20,000 € and 50 participants will be admitted. 
 
 
3. Web-Services 
 
Fundamental for integration are platforms for communication and infrastructure, particularly those that are 
web-based. We plan to create web-based tools that will be both professionally useful and user-friendly, 
with the goal that they will become regular instruments of day-to-day research. Although the contents will 
be ultimately dictated by the investigators’ needs, we aim for high caliber, highly professional web pages 
that will be created with the goal of durability and potential for expansion and review. We plan to jump-
start these resources with the help of  Network funds with the perspective that, once established, they will 
maintain a durable structure that will be, at least in part, self-supported through small users’ fees. 
As pointed out in numerous places throughout this Annex, the EURASNET Website is one of the most 
critical points in the successful design of a European Network of Excellence as it is intended by the 
European Commission. Therefore an amount of 550,000 € over the five year period is earmarked for 
developing and maintaining the EURASNET Website. This site will be the hub for all Network- and 
Public Science-related information traffic. Activities within this budget are organized and overseen by 
Stefan Stamm, Erlangen. The amount of 550,000 € includes the webmaster employment (80,000 €/y over 
5 years) in Erlangen, a part time position (20,000 €/y over 5 years) located at the Web-server site in 
Hinxton, UK and additional 50,000 €/5y for necessary hardware and software. 
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Joint Programme of Activities  

INTEGRATION 
(63 month period) 

 

 
Joint Programme of Activities 

INTEGRATION 
(period 

month 49-63, Jan '10 – Mar '13) 
 

  
Estimated costs  

 
Requested Grant   

 
Estimated costs  

 
Requested Grant  

 
1. YIP  see above under Joint Research 
MPG 1c * 420,000 €/3y 120,000 €/3y - - 
CNRS 12d 
* 

420,000 €/3y 120,000 €/3y - - 

INSERM 
26 * 

420,000 €/3y 120,000 €/3y - - 

FCSR 27 * 420,000 €/3y 120,000 €/3y - - 
ISB-SIB 28 
* 

420,000 €/3y 120,000 €/3y - - 

* First round integrated by month 6 (July 2006). 

FCEN-
UBA20b** 

420,000 €/3y 120,000 €/3y 140,000 € 40,000 € 

ETHZ 29** 420,000 €/3y 120,000 €/3y 140,000 € 40,000 € 
IIMCB 
30** 

420,000 €/3y 120,000 €/3y 140,000 € 40,000 € 

UPF 31 ** 420,000 €/3y 120,000 €/3y 140,000 € 40,000 € 
SOTON-
HGD 32 ** 

420,000 €/3y 120,000 €/3y 140,000 € 40,000 € 

2 rounds of 
5 YIP 
awards 

 
4,200,000 € 

 
1,200,000 € 

 
 700,000 € 

 
200,000 € 

     
** Second round integrated by month 25 (Jan 2008). 

* Contracts of 1st round YIPs terminated with month 42 (June 2009) 
 
 
2. Interdisciplinary Meetings 
MPG 1a 50,000x1/3 € 

40,408.22 € 
50,000x1/3 € 
40,408.22 € 

10,000x1/3 € 10,000x1/3 € 
  20,000x1/2 €* 

UERLN 3 9.591,78 € 9.591,78 €* 20,000x1/2 € - 
EMBL 5a 50,000x1/2 € 50,000x1/2 € 10,000x1/2 € 10,000x1/2 € 
TAU 6 50,000x1/2 € 50,000x1/2 € 10,000x1/2 € 10,000x1/2 € 
ICGEB 7 100,000x1/2 € 100,000x1/2 € 20,000x1/2 € 20,000x1/2 € 
MRC 15 50,000x1/2 € 50,000x1/2 € 10,000x1/2 € 10,000x1/2 € 
Unileic 17 50,000x1/3 € 50,000x1/3 € 10,000x1/3 € 10,000x1/3 € 
UNIVDUN 
22 

50,000x1/2 € 50,000x1/2 € 10,000x1/2 € 10,000x1/2 € 
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UCAM-
DBIOC 23 

50,000x1/3 € 50,000x1/3 € 10,000x1/3 € 10,000x1/3 € 
     
*The amount indicated for partner 3 UERLN is the amount used until 29/02/2008 (termination of 
contract). Funds for IFMs are always kept in the account of the coordinator and are transferred only 
immediately before IFM meetings. We therefore added the remaining funds to the coordinator 1a.  
3. Web-Services 
MPG 1a 45,000 €   

75,000 €   UERLN 3 

15,000 €   
280,000 € 80,000 € 80,000 € SCRI 14* 

 
 
 

400,000 + 
50,000 € 

35,000 € 10.000 € 10.000 € 
EMBL 5b 100,000 € 100,000 € 20,000 € 20,000 € 
* takes over from UERLN 3 effective July 2007 (month 19).  
The original budget for partner UERLN 3 was 450,000 € of which 90.000 € was used until June 30, 2007. 
315,000 € are transferred to partner SCRI 14 for the full duration, 45,000 € remain under the control of the 
coordinator.  
 
TOTAL 5,000,000 € 2,000,000 € 860,000 € 360,000 € 
 
 
 
Dissemination 
 
1. Training, Meetings and workshops 
 
Scientific exchange in the form of annual meetings and topical workshops is deemed essential for durable 
integration and flexible planning. Two of the annual meetings will be coincident with the Biennial 
International Conference on Alternative Splicing, and will highlight recent developments and technologies 
through the invitation of keynote speakers. Annual meetings will have a budget of 100,000 EUR, and 
70,000 EUR in the years of Biennial International Conferences. The latter is expected to be lower as some 
funds will be recovered from non-network members registration fees. During international conferences all 
sessions will be open to participants worldwide, except those where internal Network issues are discussed. 
In order to provide a venue at which data can be exchanged at a maximal transparence, the presence of 
SME representatives might not be desirable, although this prevents suppport from sponsoring companies. 
The registration fees will be waived for Network members and – if funds permit – Third Parties, who 
become actively involved in the activities of the network without receiving EU funding. The annual 
meeting funds will include the travel and accommodation for two members of each lab, and for invitation 
of SAB members, keynote speakers and candidates for the YIP. The SAB will be invited and costs 
covered to attend both the International conference and the annual NoE meeting. 
1.05 M€ will be dedicated to staff exchange and scientific exchange. As elaborated at various points in the 
proposal, staff mobility is critical for integration, for optimizing the use of available resources and for 
career development. We expect that a substantial number of exchanges will take place involving virtually 
every lab of the consortium (approx. 90 staff exchanges during the period of the grant). On average, travel 
and accommodation allowances for periods of three months or more will amount to 3,000 EUR bursaries. 
Angela Krämer will act as the coordinator of this program. 
Workshops on three areas of strategic relevance for the consortium, with a strong focus on developing 
technologies and a reduced number of participants (around 30), are planned annually, with a budget of 
20,000 EUR per workshop. These funds should cover travel and accommodation costs of Network 
members and invited speakers. 
 
Workpackage 18 (Career development) will be supported with funds for two workshops during the 5-year 
period (20 k€ each). Lead contractor for this workpackage is J. Kjems. 
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The Meeting and conference programme over 60 months month 49-60 
2 biennial international 
conferences on alternative 
splicing 

 
140,000 € 

 
70,000 € 

3 annual conferences 300,000 € - 
90 training bursaries 270,000 € 54,000 € 
workshops 300,000 € 60,000 € 
2 career development 
workshops 

 
40,000 € 

 
- 

   
Total 1,050,000 € 184,000 € 

 
 
 
 
 
 
2. Public Science Activities 
 
Aware as we are of the lack of tradition and structure in scientific communication with the public, the 
Network has decided to devote a significant amount of resources to reverse this trend and provide 
attractive platforms for exchange of information with society, including a dedicated web-page, round-table 
discussions, workshops, institutional open days, and other initiatives detailed in the JPA.  
Public Science activities are organized and overseen  by Andrea Barta, Vienna. 60,000 € are reserved for 
public science activities over the 5-year period. For the employment of a Public Scientific Officer, located 
in Vienna and reporting directly to Andrea Barta, the amount of 100,000 € is planned for the 5-year 
period. The workload for the PSO will be significantly higher during the first year of the Network.  
This should be reflected in a full-time employment during this initial phase and part-time employment for 
the time thereafter. The PSO will organize various public science activities as outlined in WP19. In 
addition, public science efforts will be supported by two training workshops on public understanding of 
science, both associated with the annual meeting (20 k€ each, maximum of 30 participants). 
 
 
 
 

 
 (63 month period) 

 

 
 (month 49-63 period) 

 
Participant Estimated costs Requested Grant  Estimated costs Requested Grant  

 
MUW 8  

60,000 € 
100,000 € 
40,000 € 

 
60,000 € 
100,000 € 
40,000 € 

 
12,000 € 
20,000 € 
8,000 € 

 
12,000 € 
20,000 € 
8,000 € 

TOTAL 200,000 € 200,000 € 40,000 € 40,000 € 
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Management 
 
0.7 M€ are used to ensure a robust and efficient Management structure. As described and justified in the 
JPA description, 1 full-time and 2 half-time positions, which represents the minimum for such a large 
network, will integrate the Managing Team. The full amount of the management budget is assigned to the 
management team. Audit costs are not included in this budget, they will have to be carried instead by each 
individual participating lab and are not eligible for refund. Although annual audits are mandatory,  
nevertheless every effort should be made to keep the enormous amount of estimated 300.000 € in audit 
costs over the five year period at a minimum. We therefore request the provisions of special clauses 32 
and 39 being considered and applied to the participants of this network whenever appropriate. 
 
 
 

 
MANAGEMENT 
(63 month period) 

 

 
MANAGEMENT 

(month 49-63 period) 
 

 Estimated costs Requested Grant  Estimated costs Requested Grant  
 
MPG 1a 360,000 € 360,000 € 72,000 € 72,000 € 
CRG 2 150,000 € 150,000 € 30,000 € 30,000 € 
UERLN 3* 54,000 € 54,000 €   
SCRI 14** 126,000 € 126,000 € 36,000 € 36,000 € 
Travel costs 10,000 € 10,000 € 2,000 € 2,000 € 
* until June 30, 2007 
** takes over from UERLN 3 effective July 2007 (month 19) 
 
TOTAL 700,000 € 700,000 € 140,000 € 140,000 € 

 
Total over all activities: 

 32,130,000 € 10,000,000 € 9,331,000 € 1,754,000 € 
 
 


