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1 ACTIVITY REPORT 
 
1.1 ACTIVITY REPORT FOR WORKPACKAGES 1 THROUGH 22 
 
To facilitate easy reading of the various workpackage reports covering the period month 1 – 
12 (January – December 2006), each report is preceeded by the corresponding one-page 
workpackage description of Annex I in the version written after incorporation of the five 
Young Investigator groups (1st round). Integration of YIPs was effective July 1, 2006 (in the 
case of Contractor 27 effective September 1, 2006). Final approval of this modified Annex I 
was received  with the European Commission's Amendment #001 (dated Jan 18, 2007). 
Following each detailed report, a new one-page workpackage description for month 13 – 30 is 
provided (these new workpackages descriptions are again shown in Section 4).  
 
The material presented for each workpackage was obtained from the respective workpackage 
lead participant and reflects the underlying discussions and future plans of each workpackage.  
 
Each workpackage report contains a box indicating deviations from the project workprogram 
and corrective actions taken/suggested. 
Deliverables of the new workpackage descriptions have been given a running number. 
Numbering does not correspond to the old workpackage descriptions. 
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Work-
package 

No 

Workpackage title Lead 

Contractor 

1 The EURASNET Web site Stamm 

2 Sharing resources, technology and reliable 
protocols 

Eperon 

3 The Young Investigator Programme Lührmann 

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 

Eperon 

8 Genome-wide analyses of splicing regulation Smith 

9 Complexity of spliceosomal proteomes Lührmann 

10 Post-translational modification and 
intracellular dynamics of splicing factors 

Cáceres 

11 Function of splicing factor isoforms Valcárcel 

12 Mis-splicing and disease 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 

17 Staff exchange and training Krämer 

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 
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1. The EURASNET Web site 

Workpackage description (18 months) 
 
 
 

Workpackage number 1 Starting day or starting event 0 month 
Participant id 3     
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 website will be hosted by the web server group of the European Bioinformatics Institute in Hinxton, UK. 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. 
 
 
Deliverables 
 

1. Establishment of a EURASNET website as a platform for all network activities (month 6). 
 
 
Milestones 
  
Launch of the first web site after month six of the project 
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Description of accomplished work (month 1-12): 
 
The EURASNET web site has been created and can be accessed under www. eurasnet.info  . The web site has 
two parts, one that is accessible for the general public and one that is restricted to NOE members.  
 
The public area contains: 
Links to databases and websites that are helpful for RNA research: 
http://www.eurasnet.info/links.shtml 
 
Links to all NOE members and advisory member sites: 
www.eurasnet.info/mem_profiles.shtml 
 
(see Figure 1 for an example) 
Meeting Announcements: 
http://www.eurasnet.info/meetings.shtml 
 
The main page of the web site contains updated links to these features. As an example, an announcement of a 
meeting is shown in Figure 2. 
 

 
 
 
Figure 1: Example of a member profile 
The website can be seen under: http://www.eurasnet.info/jean_beggs.shtml 
All features in blue are hyperlinks that lead to other sites and allow easy navigation. 
 
 
 
Figure 2: Screenshot of the main part of the EURASNET web page 
Most features are dynamic. For example, the picture changes, clicking on the various features leads to 
hyperlinks, “Clicking” on the meeting features shows past and future meetings of the EURASNET, shown 
below. 
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The NOE-member restricted area contains: 
 
A discussion forum, a message board, a collection of protocols and the NOE database. 
 
The most important part is the NOE database that lists antibodies, cell lines, libraries, plasmids and protocols 
available in the network. The database is continuously enlarged by NOE members. Currently, it is programmed 
in Filemaker 8. Depending on user-feedback, it will be improved and partially revised at month 18. An example 
of a database entry is shown in Figure 3. 
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Figure 3: Screenshot of the NOE database. 
The buttons on the top connect to individual sub-databases. The Figure shows the entry for a plasmid, which is 
available to members under the contact person e-mail. 
 

 
As the main content of the database is now in place, the network will optimize its presentation, especially by 
hyperlinking keywords, such as "minigene, PTB, array analysis etc.". Based on feedback of users and network 
participants presentation about splicing and information for the general public will be improved. 
The EURASNET database will be improved. The input of data from members over the web revealed problems 
and bugs that were not obvious in the testing phase. These problems will be fixed and an improved, more-user 
friendly version of the database will be put on line when a new Filemaker program is released in 2007. 

 
 

Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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1. The EURASNET Web site 

Workpackage description (month 13-30) 
 
 
 

Workpackage number 1 Starting day or starting event 0 month 
Participant id 3     
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 website will be hosted by the web server group of the European Bioinformatics Institute in Hinxton, UK. 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. 
 
 
Deliverables 
 

61. Optimization of database content, in particular through linking of already available content (month 30) 
62. Improve content intended for the general public (month 30) 
63. Software improvements, bug-fixes and more user-friendly interface (month 30) 
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2. Sharing Resources, Technology and Reliable Protocols 

Workpackage description (18 months) 
 

 
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  
2. Web pages containing protocols and useful information regarding RNAi, shared databases and analysis programs 

at month 6 
3. Updated list available to all participants describing the network's access to services, shared facilities and technical 

expertise via collaborative arrangements by month 6 
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Description of accomplished work (month 1-12): 
 
Deliverable 2: “Web pages containing protocols and useful information regarding RNAi, shared databases and 
analysis programs” has been fulfilled. 
 
Shared databases and analysis programs were collected in the link-section of the database 
http://www.eurasnet.info/links.shtml  
Shared protocols and reagents are in the database section of the web site under 
http://fmp1.austinmichael.com:80/fmi/iwp/cgi?-db=SLD&-loadframes , which is only accessible using a 
password. A screenshot of the protocol section is shown below: 
 
 

 
 
Figure 1: Screen shot of the Protocol section of the network that lists available protocols. “Clicking” on each 
protocol opens the protocol that is subdivided into similar sections (Title, contributor, keywords, date, summary, 
time required, material, references, protocol, pictures, theoretical background) 
Similar pages have been developed for Antisera of the consortium, cell lines, libraries, and plasmids, which are 
accessible through the web. 
 
Deliverable 3: "Updated list available to all participants describing the network’s access to services, shared 
facilities and technical expertise via collaborative arrangements by month 3" has been fulfilled. 
 
This list is available in two forms: first as a table in the "members-only section" of the web-page. A partial 
screenshot of this list is shown in the Figure below: 
 

 
 
Figure 2: Screen shot of the list with the network's resources and techniques. The full list can be seen under; 
http://www.eurasnet.info/key_lab_techniques.html ; however a log-in is required. 
 
The second form of the list are two fields in the individual member profiles that are called "key lab techniques" 
and "key lab reagents". Each participant lists the appropriate items for his or her laboratory. This information is 
accessible to everybody, i.e. no password is required. The easiest and most frequently used way to gain access to 
information about any technique is to use the Google-algorithm based search function of the web site that 
identifies for example 10 hits in the site for the keyword "minigene". 
 
 
Future developments: 
 
The database of EURASNET is based on a Filemaker-based lab-organization program that member 3 (Stefan 
Stamm) developed. The program was adopted to the need of EURASNET and we used the Filemaker-supplied 
web interface for its presentation. This interface is suboptimal, since a lot of icons change and the interface looks 
“clumsy”. Although the interface works, it is not user-friendly. During the next six month, the network will fix 
minor bugs and bad-visualisations of the database. We will then implement an improved database on the web 
that is based on a new filemaker version to be released in 2007. 
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Protocols will be moved into pdf files, as these are easier to use. We expect an increase of lab visits with the aim 
to learn a new technique. Each visitor will be required to enter the technique that he/she has learned into the 
database, which will therefore grow, both in size and quality. 

 
 
 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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2. Sharing Resources, Technology and Reliable Protocols 

Workpackage description (month 13-30) 
 

 
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  
130. Web pages containing protocols and useful information regarding RNAi, shared databases and analysis 

programs (continuation of del.2, month 30) 
131. Updated list available to all participants describing the network's access to services, shared facilities and 

technical expertise via collaborative arrangements (continuation of del.3, month30) 
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3. The Young Investigator Programme (YIP) 

Workpackage description (18 months) 
 
Workpackage number  3 Start date or starting event: 0 month 

Participant id 1a 2 3 9 15 16 21 22 

Person months 8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

 

Objectives  

• To actively promote and support the most-talented, young investigators in the field of alternative splicing in 
Europe. 

• To integrate young and talented group leaders into the EURASNET and thereby ensure the vigour, durability and 
dynamic expansion of the NoE.   
 

 

Description of work  
 
At present there is a clear need to promote talented young investigators in Europe. A principal effort of the NoE will 
thus be to allocate research grants to young investigators in the field of alternative splicing who have recently 
established an independent group. This initiative, entitled the Young Investigator Programme (YIP), will be 
coordinated by Reinhard Lührmann. Ten grants (two rounds of  five) from the YIP will be openly advertised and 
young scientists in any EU country who have established an independent group within the last five years will be able 
to apply. Awards will be made strictly on the basis of scientific excellence and the potential for integration into the 
EURASNET. Applications will be screened by a committee of the NoE and a final decision will be made by the 
external Scientific Advisory Board. YIP awards will be administered through the YIP coordinator (RL) and will 
consist of an annual grant of € 50,000 per group for three years. The recipient of a grant from the YIP will have full 
freedom to decide how it shall be used, except that his/her own salary will not be paid from the NoE grant; the group 
leader's employment and basic laboratory facilities must be assured in advance.  Research groups in the YIP will be 
given full membership in the NoE for the duration of their funding. They will be allowed to participate in all 
activities of the NoE (e.g., conferences, workshops) and obtain access to technologies and databases. Group leaders 
in the YIP will be given the opportunity, if they desire it, of informal affiliation with an established core member in 
order to obtain advice.  It is anticipated that such advice will not be primarily scientific in nature, but will rather 
concern issues of group leadership and, for scientists returning from periods (e.g., post-doctoral fellowships) outside 
of Europe, integration into the European research community. 
 

 

Deliverables 
4. Selection and integration of YIP award recipients into the NoE by month 6  
5. Start selection of the second group of five YIP awards by month18. 
6. Integration of 5 additional principal investigators by month 15. Deleted due to financial constraints. 
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Description of accomplished work (month 1-12): 
 
We again present here the documentation written during the YIP selection process and forwarded to the 
European Commission. 
 
YIP selection started with a EURASNET YIP Committee telephone conference on March 29, 2006. Participating 
YIP Committee Members: Jean Beggs, Edinburgh; Javier Caceres, Edinburgh; Angela Krämer, Genève; 
Reinhard Lührmann, Göttingen; Stefan Stamm, Erlangen; Juan Valcárcel, Barcelona. Committee Members not 
participating (due to other obligations): Maria Carmo-Fonseca, Lisboa; Angus Lamond, Dundee. 
 
All Committee Members had been provided a complete set of documentation related to the 25 applications 
received during the open call period for EURASNET YIP APPLICATIONS (advertised in NATURE Feb 9, 
2006 and then again in the EMBO JOURNAL Feb 22, 2006). The call was also widely distributed through the 
RNA Society Mail server. Additional information on how to apply was available on the EURASNET website. 
All 25 applications received complied with the required formal criteria for an application as outlined in Annex I. 
 
 
 

 
 
 
During the two hour conference call all proposals and candidates were discussed and score parameters for all 
applicants were determined according to the procedure laid down in Annex I SECTION 6.1 c) 3. 
The short-listed candidates were invited to attend the EURASNET kick-off  Meeting in Sitges (Barcelona) (April 
23-26, 2006) and to present their projects in the presence of the Scientific Advisory Board (SAB). All of them 
followed this invitation. Members of the SAB, as the ultimate decision-making body on YIP awards, received 
the short-listed applications before the meeting. Six of the seven SAB members were present in Barcelona: 
 
Jim Dahlberg (UoWisconsin, Madison, WI, USA), Witold Filipowicz (Friedrich Miescher Institut, Basel, 
Switzerland), Mariano Garcia-Blanco (Duke University, Durham, NC, USA), Adrian Krainer (CSHL, Cold 
Spring Harbor, NY, USA), Michael Rosbash (Brandeis University, Waltham, MA, USA), Rob Singer (Albert 
Einstein College, New York, NY, USA) 
 
The SAB unanimously decided to select the following five short-listed candidates as winners of the first 
EURASNET YIP round: 
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Didier Auboeuf (INSERM, Paris, France), Edouard Bertrand (CNRS UMR 5535, Montpellier, France), Davide 
Gabellini (FCSR, Milano, Italy), Henning Urlaub (MPI Göttingen, Germany), Mihaela Zavolan (Universität 
Basel, Switzerland) 
 
This decision was met with wide acclaim and support by the YIP Committee and the Consortium. The Steering 
Committee therefore asked the Coordinator to forward this list and the proceedings to the European Commission 
for approval. The European Commission approved the list of selected candidates after having received detailed 
information about all steps of the selection process. The Annex I was updated accordingly and management 
received the amended contract carrying the date of Jan 23, 2007.  
 
Deliverable 4 of this workpackage and the related Milestone 3 have thus been achieved. The deliverable for the 
next 18 month JPA (month 13-30) is the integration of the five new YIP labs by month 25. 
 
For the second round of YIP integration the same advertisement as shown above was placed in NATURE and 
SCIENCE February 1 and February 2, 2007 respectively. The indicated deadline is  March 7, 2007. The final 
selection will occur during the 2007 Annual EURASNET Meeting Ile de Bendor, France April 14 – 18, 2007. 
The successful candidates will start their contract with month 25 (that is effective Jan 1, 2008). 
 
 
 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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3. The Young Investigator Programme (YIP) 
Workpackage description (month 13-30) 

 
Workpackage number  3 Start date or starting event: 0 month 

Participant id 1a 2 3 9 15 16 21 22 

Person months 8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

 

Objectives  

• To actively promote and support the most-talented, young investigators in the field of alternative splicing in 
Europe. 

• To integrate young and talented group leaders into the EURASNET and thereby ensure the vigour, durability and 
dynamic expansion of the NoE.   
 

 

Description of work  
 
At present there is a clear need to promote talented young investigators in Europe. A principal effort of the NoE will 
thus be to allocate research grants to young investigators in the field of alternative splicing who have recently 
established an independent group. This initiative, entitled the Young Investigator Programme (YIP), will be 
coordinated by Reinhard Lührmann. Ten grants (two rounds of  five) from the YIP will be openly advertised and 
young scientists in any EU country who have established an independent group within the last five years will be able 
to apply. Awards will be made strictly on the basis of scientific excellence and the potential for integration into the 
EURASNET. Applications will be screened by a committee of the NoE and a final decision will be made by the 
external Scientific Advisory Board. YIP awards will be administered through the YIP coordinator (RL) and will 
consist of an annual grant of € 40,000 per group for three years. The recipient of a grant from the YIP will have full 
freedom to decide how it shall be used, except that his/her own salary will not be paid from the NoE grant; the group 
leader's employment and basic laboratory facilities must be assured in advance.  Research groups in the YIP will be 
given full membership in the NoE for the duration of their funding. They will be allowed to participate in all 
activities of the NoE (e.g., conferences, workshops) and obtain access to technologies and databases. Group leaders 
in the YIP will be given the opportunity, if they desire it, of informal affiliation with an established core member in 
order to obtain advice.  It is anticipated that such advice will not be primarily scientific in nature, but will rather 
concern issues of group leadership and, for scientists returning from periods (e.g., post-doctoral fellowships) outside 
of Europe, integration into the European research community. 
 

 

Deliverables 
5. Start selection of the second group of five YIP awards by month14 (Annual Meeting, France). Integrate successful 
candidates by month 25. 
 

 

Milestones 
Start selection of the second group of five YIP awards by month14 and integrate successful candidates by month 25. 
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4. The Alternative Splicing Database 

Workpackage description (18 months) 
 
Workpackage number 1 Starting day or starting event 0 month 

Participant id 2 3 5a 5b 6 7 8 23 28 
Person months 1.5 1.5 2 8 1.5 1.5 1.5 1.5 1.5 

 

Objectives 
– To maintain, update and expand the alternative splicing database (ASD) hosted at the EBI. 
 
 

Description of work 
a. Maintenance of the operation of the ASD database at the EBI. 
b. Collection of feedback from users to improve the presentation and tools offered by the ASD (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 ASD.  
d. Development of download modules that will allow the use of the ASD 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 
7. Improved tools for combined searches and user-friendly access to the ASD database (month 12). 
8. First incorporations of curated information from databases generated by individual laboratories into the ASD 
structure and report of discussions between ASD staff and computational groups on implementation of data 
accessfor large-scale computational studies and assembly of combined databases (month 6). 
 
 

Milestones:  
Launch of the first prototype of a combined integr8 database after 12 months. 
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Description of accomplished work (month 1-12): 
 
 
Deliverable 7 – Improved tools for combined searches and user-friendly access to the ASD database. 

ALTERNATIVE SPLICING DATABASES AT THE EBI 
 
The first alternative splicing database initiated at the EBI was the ASD, Alternative splicing database. This was 
supported by a grant from the EC (QLRT-CT-2001-02062) from November 2002 for three years. A European 
consortium was formed with the aim of understanding the mechanism of alternative splicing on a genome-wide 
scale by creating a database of alternative splice events and the resultant isoform splice patterns of genes from 
human, and other model species.  
A second consortium was initiated in March 2004, supported by EC grant LSHG-CT-2003-503329, forming the 
Alternative transcript diversity (ATD) consortium and database. This consortium extends the intentions of the 
ASD group to generate full-length transcripts annotated for transcription start site, splicing and the terminating 
poly(A) site. 
Work is currently underway to combine these two databases into one. The integrated database will be called the 
Alternative splicing and transcript diversity (ASTD) database, The first release of ASTD will be available in early 
2007.  The ongoing development of ASTD is the goal of this workpackage. 
 
 
The Alternative splicing database (ASD) 
 
Details of the ASD database and the AltSplice pipeline have been previously published (Clark & Thanaraj, 2002; 
Thanaraj et al., 2004, Stamm et al, 2006).  
 
The input for the AltSplice pipeline is the known gene set of the Ensembl genome annotation project. For each 
gene, the pipeline requires the nucleotide sequence of the defined gene region and 10,000 bases of flanking DNA 
on the 5’ and 3’. Transcript (EST and mRNA) sequences, as extracted from INSDC database, are aligned to the 
genomic DNA for each gene, thereby generating a high quality data set of gene-transcript alignments showing 
more than one high scoring match between gene and transcript sequences. Alignment gaps on gene sequences are 
considered as potential introns and their validation as transcript-confirmed introns is a crucial step in AltSplice 
pipeline. Alignment matches on the gene sequence are accepted as a confirmed exon if flanked on either side by a 
confirmed intron.  Transcript sequences that map to a gene are grouped if they show the same exon-intron 
structure; more then one group represents alternative structures for one gene. Overlapping exons and introns from 
the isoform splice patterns are then examined to delineate alternative splice events. 
The basic events that are identified in this work are: exon isoforms (extension/truncation of an exon), intron 
isoforms (extension/truncation of an intron), cassette exons (an exon is present in one transcript but absent in an 
isoform of the transcript), mutually exclusive exons (exons are used in alternative transcripts in a mutually 
exclusive manner) and intron retention (a nucleotide region is used as an exon in a transcript while it is an intron 
in an alternative transcript). The latter three events (namely cassette exon, mutually exclusive exon and intron 
retention) are further characterised as 'complex' or 'simple' depending on whether the 5' or/and 3' flanking exons 
also undergo modifications (e.g. the flanking exon may be extended or truncated or the exon that flanks a 
retained intron is a cassette or mutually exclusive event). 
Introns/exons are annotated for splice signals such as donor/acceptor sites, branch points, and polypyrimidine 
tracts. Conserved exons/introns/events in the orthologous genes from human and mouse have been identified and 
are annotated in the database. SNP positions and alleles used have been mapped to isoform splice patterns. The 
expression states of the isoforms extracted using annotation of EST clone libraries, used to build each transcript 
structure. 
 
 

The Alternative transcript diversity (ATD) database 
 
Details of the ASD database and the AltSplice pipeline have been previously published (Le Texier et al, 2006). 
 
AltSplice splice patterns and the gene-transcript alignments form the basis of the AltTrans pipeline. Each of the 
gene-transcript alignments is examined for the presence of a transcription start site (TSS) and a poly(A) site that 
initiate and terminate, respectively, the transcript sequence. Transcription Start Sites (TSS’s) are predicted by 
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aligning 5’ oligo capped mRNA to the predicted transcript sequences. For human, the 5' end sequences (Kimura 
et al., 2006) are blasted against the EST/mRNA that have been found to confirm transcript structures. For mouse, 
full-length cDNAs have been blasted (Okazaki et al., 2002). The alignments and subsequent mapping 
automatically link the TSS sites to a transcript. 
The transcript region -5 to +5 from the end of alignment is examined for the start of a poly(A) tail. A poly(A) tail 
is defined as a string of 7 or more adenosines; the requirement on the minimum number of adenosines in a string 
is increased depending on the length of the 3’ dangling end. If more than one poly(A) tail is identified starting in 
the -5 to +5 region, the one with the highest composition of adenosines is chosen as the authentic poly(A) tail. 
The gene position corresponding to the start of poly(A) tail is considered as the cleavage site. A region on the 
gene sequence that aligns to the 40 nt transcript region 5' to the identified cleavage site is scanned for the 
presence of one of the poly(A) signal motifs (Tian et al, 2005), with the criteria that no mismatch is allowed. For 
every gene-transcript alignment, all such motifs are identified. If multiple matches exist, a representative motif is 
chosen as the one that occurs closest to the region of -25 to -15 to the cleavage site. Transcripts displaying a 
terminating poly(A) site are grouped in a manner that each class of transcript shares the same exon-intron 
structure and the same terminating poly(A) site. The longest representative member of each such class is termed 
as a “Transcript Pattern”.   
Poly(A) sites as identified by AltTrans pipeline are combined with output from a second method to identify sites - 
AltPAS. AltPAS is a generic pipeline that identifies all potential poly(A) sites irrespective of whether the 
examined gene-transcript alignments reveal any underlying splicing pattern or not. The methodology used is 
described in (Beaudoing and Gautheret, 2001). 
 
 

The AEdb database 
 
Details of the ASD database and the AltSplice pipeline have been previously published (Stamm et al, 2000).  
 

AEdb is a manually curated database of exons captured from literature by Stefan Stamm (University of Erlangen, 
Germany). AEdb has several subsets of information: AEdb-Sequence (sequence and properties of alternatively 
splice exons), AEdb-Function (data on functional aspects of alternatively spliced exons), AEdb-motif (data and 
sequence of known splice regulatory motifs), AEdb-minigene (a collection of known minigene constructs for 
alternative splice events) and AEdb-disease (alternative exons that are causative to disease). 

Aedb-Sequence has been integrated with the AltSplice data, this integration will be improved in subsequence 
data releases to opitmise the link between experimentally derived and computationally predicted splice events. 

 
 
All data is loaded directly into an Oracle based relational database. This allows easy establishment of links and 
relations between the numerous types of data generated by the pipeline and provides an integration platform for 
the inclusion of a vast array of data as required. The whole process is highly automated and allows for an 
efficient management of the biologically relevant features. The same database is used as the ‘back-end’ of our 
web interfaces and query engine. 
 
We have consistently used community acknowledged ontologies in the database: Sequence Ontology (SO)  
(Eilbeck et al, 2005) and eVOC (Kelso et al, 2003) terms have been implemented.  SO aims to provide a 
structured controlled vocabulary for the description of primary annotations of nucleic acid sequence.  eVOC is a 
set of orthogonal controlled vocabularies that unify gene expression data by facilitating a link between the 
genome sequence and expression phenotype information.  The eVOC and SO data are increasingly being 
accepted as a standard for describing gene expression and annotations within genomic databases, respectively. 
 
 
The Alternative splicing and transcript diversity (ASTD) database 
 
The ASTD database will have several improvements and will be available in early 2007.  It will continue to 
provide all the data currently available in the databases, and will continuously improve responding to user 
requests and changes in technologies. 
 
Unique stable identifiers are assigned to all data components. The identifier consists of 4 letters followed by 9 
digits: 
Gene: ENSGnnnnnnnnn 
Exons: EXONnnnnnnnnn 
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Introns: INTRnnnnnnnnn 
Splice event: EVENnnnnnnnnn 
Transcript: TRANnnnnnnnnn 
Translation: PEPTnnnnnnnnn 
Transcription start site: ATSSnnnnnnnnn 
Poly(A): POLYnnnnnnnnn 
 
These identifiers will be mapped between data releases. 
 
The new database schema has been carefully designed to: 

• Incorporate ASD, ATD and AEdb; 
• Be extendable and maintainable; 
• Store all the species we’re studying in a unique schema (Human, Mouse, Rat in early 2007);  
• Compare our predictions with other features from different Alternative Splicing sources (Ensembl, 

VEGA, etc.); 
• Facilitate the export of data in a standard format (RDF, GFF3, chaos-XML); 
• Use a controlled Vocabulary based on Sequence Ontology (SO) using the different type of relations 

found in GO and SO. 
 
New web interfaces has been developed to: 

• Provide an intuitive and user-friendly interface to navigate and dig easily in the data for a wide variety 
of users; 

• Speed up the retrieval and display of the information. 
 
In particular, a graphical genome browser has been developed to navigate on the genome. 
An Internet search engine-like page enables users to access quickly the information they need.  
 
All the development is based on state of the art technologies (ORM, Text search engine, AJAX, Web Services). 
 
To see a preview please go to: 
http://www.ebi.ac.uk/atd/ASTD_web_2007.pdf 
 
 
 
Deliverable 8 – First incorporations of curated information from databases generated by individual  
laboratories into the database structure. 
 
Alternative splicing microarray data is growing rapidly and becoming publically available. Using the exon index 
generated by the ASTD pipeline for human, mouse and rat, we aim to annotate exons with experimental 
properties to capture the microarray data that is available from individual laboratories within the Network. 
Examples of such annotations would be: 
 

presence or absence of an exon within a transcript 
association of an exon with an alternative splice event 
presence or absence of an exon/transcript in a tissue source or developmental stage 
combinations of transcripts that appear together or mutually exclusive within a tissue source or 
developmental stage 
 

Capturing this data would allow users to interpret micro array data with a view to understanding the differential 
spatial and temporal regulation of alternative splicing. 
 
ASTD transcripts are annotated with alternative polyadenylation sites derived from 2 computational pipelines 
(AltTrans,. Le Texier 2006 and AltPAS, Beaudoing and Gautheret, 2001) and future releases will also contain 
experimentally verified sites.  Those transcripts with longer 3’ UTRs may be susceptible to miRNA-dependent 
regulation. MiRNA target site predictions can be added to the transcript structure to augment the knowledge 
regarding regulation of expression. 
 
Exon and intron motifs responsible for the silencing and/or inducing of alternative splice events are available 
from several prediction programs and also experimentally determined in literature.  ASTD transcripts will be 
enhanced with the annotation of these motifs.  These motifs, in combination with other annotation available in 
ASTD, could lead to an enhanced understanding of the differential spatial and temporal regulation of alternative 
splicing. 
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The details of including personal databases from individual laboratories were discussed during the Annual 
Meeting 2007 in France. This integration will be accomplished by month 19 (July 2007). 
 

Milestone: Launch of the first prototype of a combined integr8 database after 12 months. 
 
For species covered by ASTD (human, mouse and rat, at the moment) Integr8 will soon be using ASTD 
transcripts for mapping genomic data to the proteome. This has not been possible till now as ASTD did not use 
unique identifiers for data. Once these are publicly available the Integr8 team will use this data. The new ASTD 
design has cross-references to integr8, which is the first step to full integration. 
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Hardware Requirements 

 
The following chapters provide an overview of the hardware requirements for future successful development of 
splicing related databases at EBI. They can thus be used as the basis for discussions of future EURASNET 
investments on this topic. 

 
 
1. Introduction 
 
The Alternative Splicing and Transcript Diversity (ASTD) database is a new AS database released and hosted at 
the European Bioinformatics Institute. This database is the continuation and improvement of the Alternative 
Splicing Database (ASD) and the Alternative Transcript Diversity database (ATD), previously maintained at the 
EBI. This work is part of WP4.  
 
ASTD currently stores information related to: 

• Homo sapiens; 
• Mus musculus; 
• Rattus norvegicus. 

 
The database contains: 

• Splice isoforms and splicing events for each species; 
• Alternative transcription start sites; 
• Alternative polyadenylation sites; 
• SNP position both on exon and intron sites; 
• Translation including nonsense-mediated RNA decay candidates; 
• Splice site conservation information between orthologous species; 
• Experimental validations based on RT-PCR for splice events and alternative Polyadenylation. 

 
Following WP4, point e), ASTD successfully presents and cross-references more than 20 sources of information 
(in alphabetical order): 

• CLONELIB (cross-references) 
• DBEST (cross-references) 
• EMBL (cross-references) 
• EnsEMBL homo_sapiens (genes and transcripts) 
• EnsEMBL mus_musculus (genes and transcripts) 
• EnsEMBL rattus_norvegicus (genes and transcripts) 
• EntrezGene (cross-references) 
• FANTOM (cross-references) 
• GO 
• H-InvDB (cross-references) 
• HGNC (cross-references) 
• InterPro (cross-references) 
• MGI (cross-references) 
• NCBI taxonomy (cross-references) 
• RGD (cross-references) 
• RefSeq (cross-references) 
• Rfam (cross-references) 
• SO 
• UNILIB (cross-references) 
• UniProtKB/Swiss-Prot (cross-references) 
• UniProtKB/TrEMBL (cross-references) 
• UniprotKB/SpliceVariant (cross-references) 
• VEGA human (genes and transcripts) 
• VEGA mouse (genes and transcripts) 
• dbSNP human (cross-references) 
• dbSNP mouse (cross-references) 
• eVOC human  
• eVOC mouse 
• miRNA_Registry (cross-references) 
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More species will be added in the future, based on the relative importance as an experimental model in the study 
of human disease, and the impact on discovery in the scientific community.  
The following species are candidates to  

• Drosophila melanogaster; 
• Danio rerio; 
• Saccharomyces cerevisiae; 
• Caenorhabditis elegans; 
• Gallus gallus. 

 
We plan to update the database more frequently (every 3 months). 
 
ASTD has been designed to include curated information about AS available through NoE members, to cope with 
future extensions.  
More computationally predicted and experimentally validated data will be centralized in this database, including: 

• microRNA targets, in collaboration with Miheala Zavolan, University of Basel; 
• Splicing factors; 
• exon array and microarrays from NoE participants; 
• other private databases; 

 
2. Requirements 
 
The maintenance and the improvement of the ASTD will require: 

• more computational power; 
• more disk space; 

 
Computational power 
 
The ASTD team at EBI maintains 6 complex bioinformatics pipelines computationally and memory intensive, 
namely: 

• Altsplice: to delineate splice patterns and splice events (originally from ASD); 
• AltPas: to predict alternative polyA; 
• AltTrans: to delineate full-length transcripts including alternative TSS; 
• SNP pipeline: to map SNPs onto the gene and the underlying transcripts; 
• Conservation pipeline: to compute conserved features between two orthologous species; 
• A protein pipeline; 

 
Currently, at EBI, we are able to run the same computations concurrently for two species (i.e. almost at the same 
time) in less than 2 months. As more species will be studied, we’ll need to speed up the computational 
predictions. 
Moreover, in order to update the ASTD database frequently, we’ll need more computational power. 
 
One multiprocessor computer with a memory addressing capacity of 64 bits will be needed to run predictions on 
different species concurrently.  
The EBI uses and recommend AMD Opteron-based Sun Fire v40 computers for grid computing and CPU and 
memory intensive computations. 
 
Disk space 
 
The in silico approach to predict and annotate genes with alternative splicing informations requires a large 
amount of disk memory.  
 
Pipelines 
Before the start of the computations, we need to store the information from external data sources as an input of 
the pipelines. 
For instance, to store all the chromosome sequences of the mouse species, we need 5 Gb. DBSNP for human 
requires 5 Gb as well. 
Then, we need to store all the alignments of the EST/mRNA against the genome. 
 
The table below shows the disk space required currently for the human computations: 
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Data Memory needed 
Input data 30 Gb 
Data produced by the pipelines 190 Gb (including intermediate results) 
Database 10 Gb (including external datasource) 
Total 230 Gb 
 
If we consider the addition of 5 species to Human, mouse and rat predictions, we’ll need at least 2 Tb of disk to 
store new predictions, intermediate results.  
 
Archive 
To provide stable identifiers from release to release and to archive the ASTD data as flat files on the EBI ftp site, 
we’ll need some storage to keep the previous releases. For each release of human, we keep 5Gb of flat files.   
The graph below illustrates the increasing storage needed if we add a new species every 6 months. 
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By the end of 2009, we’ll need 330 Gb to maintain the archive. 
 
Data integration 
Last but not least, we’ll need to store external information provided by NoE participants. It could be: 

• light data in a flat file (a list of biological features with annotations); 
• experimental validation data provided as an excel file with RT-PCR images; 
• Conventional microarray, tiling array, and exon array data. In this last case, raw data, normalized, 

transformed and analyzed data could be provided. As far as we know, a Affymetrix exon array takes 2 
Gb of disk space.  

 
Summary 
 
The table summarizes the hardware requirements and costs induced to maintain the ASTD database as a single 
entry point for Eurasnet.  
We have also included the overhead of the type storage configuration (RAID5) and the backup of the file 
system. 
 

Requirements Details Cost 
64 bits Computer Sun Fire v40 12000 € 
Disk space 3 Tb 18000 € 
Backup  3 Tb 18000 € 
Total - 48000 € 
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Deviations from the project workprogram 
related to deliverable 8 and milestone 5 (Launch of the first prototype of a combined integr8 database 
after 12 months) 
  

Corrective actions taken/suggested 
deliverable 8: The details of including personal databases from individual laboratories were discussed 
during the Annual Meeting April 2007 in France. This integration will be accomplished by month 19 
(July 2007). 
milestone 5: Delay due to the format change from ASD to ASTD. For species covered by ASTD 
(human, mouse and rat, at the moment) Integr8 will soon be using ASTD transcripts for mapping 
genomic data to the proteome. This has not been possible till now as ASTD did not use unique 
identifiers for data. Once these are publicly available the Integr8 team will use this data. The new 
ASTD design has cross-references to integr8, which is the first step to full integration. 
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4. The Alternative Splicing and Transcript Diversity (ASTD) Database  

Workpackage description (month 13-30) 
 
Workpackage number 1 Starting day or starting event 0 month 

Participant id 2 3 5a 5b 6 7 8 23 28 
Person months 1.5 1.5 2 8 1.5 1.5 1.5 1.5 1.5 

 

Objectives 
– To maintain, update and expand the alternative splicing database (ASD) hosted at the EBI. 
 
 

Description of work 
a. Maintenance of the operation of the ASD database at the EBI. 
b. Collection of feedback from users to improve the presentation and tools offered by the ASD (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 ASD.  
d. Development of download modules that will allow the use of the ASD 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 
 
8. First incorporations of curated information from databases generated by individual laboratories into the ASD 
structure and report of discussions between ASD staff and computational groups on implementation of data 
accessfor large-scale computational studies and assembly of combined databases. (month 19) 
132. Improved tools for combined searches and user-friendly access to the ASD database; Integration of 
additional species to ASTD (continuation of del.7, month 30).  
64. Using the exon index generated by the ASTD pipeline for human, mouse and rat, we aim to annotate exons 
with experimental properties to capture the microarray data that is available from individual laboratories within 
the Network (month 30). 
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5. Ensuring Durability 

Workpackage description (18 months)  
 
Workpackage number  5 Start date or starting event: 13 month 

Participant id 1a 2 3 9 16 
Person months 1.5 1.5 1.5 1.5 8 

 

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 

9. Generation of a webpage dedicated to disseminating information for NoE members about future funding (month 
18). 

 

 
 
The starting date of this workpackage is month 13. Deliverable 9 related to this workpackage is due by month 
18. Workpackage 5 is thus transferred as is to the new 18 month JPA (month 13 – 30). The EURASNET website 
as the basis for further web-based activities has been established (see workpackage 1). Member activities 
towards establishing durable structures are also described under WP21. 
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Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 

 
 
 
 



 
 

 32 

 

5. Ensuring Durability 
Workpackage description (month 13-30)  

 
Workpackage number  5 Start date or starting event: 13 month 

Participant id 1a 2 3 9 16 
Person months 1.5 1.5 1.5 1.5 8 

 

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 

9. Generation of a webpage dedicated to disseminating information for NoE members about future funding (month 
18). 
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6. In silico approaches to alternative splicing 
Workpackage description (18 months) 

 
Workpackage number  6 Start date or starting event: 0 month 
Participant id 3 5a 6 28 
Person months 8 8 42 6 

 

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 

 

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: 
a. Enrichment of / bias against sequence elements located in the proximity of weak or regulated splice 

sites. 
b. Enrichment of / bias against sequence elements in exons alternatively spliced in a tissue-specific 

fashion 
c. 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 (18 months) 
30.  Up-to-date database of splicing factors by month 6. 
31.  Web-accesible tool for identification of regulatory sites by month 12. 
32.  Lists of regulatory sequences and potential micro-RNA binding sites by month 18. 
N1. Correlation analysis of miRNA targeting in alternative 3' UTRs with tissue type and miRNA expression. 
 

Milestones 
Up-to-date database of regulatory sequences and scoring matrixes and visualization tool for screening primary 
transcripts for clusters of regulatory elements. 
 
Definition of potential regulatory sequences in genes and processes of interest for the experimental groups of the 
Network. 
 
Up-to-date database of splicing factors, protein and RNA regulators and potential novel members of these categories 
(in combination with WP 11). 
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Description of accomplished work (month 1-12): 
 
This report specifically addresses Deliverable 30: Up-to-date database of splicing factors, Deliverable 31: Web-
accessible tool for identification of regulatory sites, Deliverable 32: List of regulatory sequences and potential 
micro-RNA binding sites and Deliverable N1: Correlation analysis of miRNA targeting in alternative 3'UTR 
with tissue type and miRNA and the Milestones connected to this workpackage.  
 
Deliverable 30:  Up-to-date database of splicing factors. 
Known splicing regulatory factors were collected from published papers. They are publicly available on the web 
under http://www.ebi.ac.uk/asd/ The database was constructed as part of the ASD database that has been 
published (Stamm et al., 2006). The database has been updated by members of the consortium. Three web based 
interfaces to easily access the information were developed. First, a splicing rainbow allows the visualization of 
splicing factor binding sites in a given sequence. A screenshot of the splicing rainbow is shown in Figure 1. All 
putative binding sites are indicated by different colors. The rainbow is accessible under 
http://www.ebi.ac.uk/asd-srv/wb.cgi?method=8 
 

 
Figure 1: The splicing rainbow. The sequence of an SRSF11 exon is shown. Putative binding sites for 
splicing factors are shown in different colors. 
 
The second web-based interface that was built is the RNA workbench wrapper. It performs intron analysis, finds 
regulatory sequences and compares the query sequence against all entries in the alternative exon database. The 
database can be accessed under http://www.ebi.ac.uk/asd-srv/wb.cgi?method=7. 
 
A major challenge in splicing regulatory motifs is their degeneracy and their action in combination. A number of 
databases exist now that collect splicing regulatory motifs. The NOE started to build an ‘RNA visualizer’ that 
displays the information from all these databases. A prototype of the visualizer is accessible via the EURASET 
web page. The version of the interface can be seen under: http://www.eurasnet.info/Protein/. Depending on the 
computer system, one might have to install Adobe SVG viewer to see the prototype Available for PC and Mac 
at: 
http://www.adobe.com/svg/viewer/install/main.html 
A screenshot of the visualizer is shown in Figure 2. The visualizer was further discussed at the NOE-sponsored 
meeting “Splicing regulator motifs” that took place in Erlangen, Germany from September 22 to September 25, 
2006. Most developers of databases agreed there to share their databases towards a common “meta-database” 
that would allow to display all the available information about an RNA sequence on one page. More details 
about the Workshop are given in its report, on page 106, 107. 
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Figure 2: Screenshot of the RNA visualizer. Each “dot” represents the fit to a splicing regulatory sequence. 
Different colors indicate different factors. Currently, the red splicing factor (9G8) is selected. The bar allows the 
user to set a threshold. Currently, only sequences with a score better than 0.5 are shown. The analysed sequence 
is shown below. Its predicted secondary structure is indicated by parenthesis. 
 
 
 
Deliverable 31: Web-accessible tool for identification of regulatory sites. 
 
Studies of the molecular basis of splicing reveal the existence of exonic and intronic cis-acting regulatory 
sequences, which bind trans-acting factors, and thus, influence splice-site selection. These cis-acting elements 
are relatively short, usually 4-to-18 nucleotides. These motifs are classified as exonic or intronic splicing 
enhancers (ESE/ISE) and silencers (ESS/ISS), and they are required for the regulation of both constitutive and 
alternative splicing. Specific binding of splicing regulatory proteins (such as SR proteins) to ESEs and ESSs 
assists in the placement of the spliceosome on the appropriate splice sites. Alternative splicing is a process in 
which more than one mRNA is produced from the same precursor messenger RNA by using different 5'ss and/or 
3'ss, giving rise to functionally different proteins. Alternative splicing increases the diversity of the transcriptome 
within and between cells and adds an additional regulatory dimension to the expression pattern of an organism 
(Ast, 2004; Graveley, 2001). 
 
Some recent studies employed computational methods to predict sequences that have ESE activity. The 
RESCUE-ESE method identified 238 hexamers preferentially associated with constitutive exons with weak 
splice sites (Fairbrother et al., 2002). In another study, octamers that are over-represented in internal non-coding 
exons, versus unspliced pseudo exons and 5' untranslated regions (UTRs) of transcripts of intronless genes were 
compiled (Zhang and Chasin, 2004). Similarly, sequence motifs that are overabundant in genes that harbor 
introns over those that do not harbor introns were extracted (Fedorov et al., 2001). Putative ESSs were also 
identified by using an in vivo splicing reporter system developed to screen a library of random decanucleotides 
(Wang et al., 2004). Some of these studies tested, experimentally, a sample of candidate motifs for their splicing 
activity. 
 
Recent results of the NOE member lab in Trieste have shown that, in exon 12 of the cystic fibrosis gene, 
approximately 31% of the synonymous substitutions that were tested affect the splicing efficiency by inducing 
exon skipping and result in an inactive protein (Pagani et al., 2005). This indicates that evolution of mammalian 
exons is affected by at least two types of selection pressures: preservation of protein functionality and constraints 
on the ESRs. 
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The idea underlying a computational search for regulatory sequences using comparative genomics is that 
selective pressure causes regulatory elements to evolve at a slower rate than less- or non-functional sequences. 
Therefore, highly conserved sequences in a collection of homologous regions are good candidates for 
functioning as regulatory elements. It is estimated that human and mouse diverged 75-130 million years ago 
(Waterston et al., 2002). Most of the human genes (99%) have a mouse ortholog with a high level of sequence 
similarity of the exons (88%). However, while orthologous alternatively spliced exons show a very high degree 
of conservation (94%), constitutively spliced exons show  a lower degree of only 89% conservation (Sorek et al., 
2004; Sugnet et al., 2004). Therefore, human-mouse orthologus exons are good model system for such analysis.  
 
Here, we developed a comparative genomics method that identifies putative regulatory sequences, based on the 
combination of two features: (i) the evolutionary conservation of wobble positions between human and mouse 
orthologous exons (the wobble positions are almost free of coding constraints); and (ii) the analysis of the 
overabundance of sequence motifs, compared with their random expectation, given by their codon relative 
frequency. This method resulted in 285 significant ESR motifs. We validated our putative ESRs experimentally 
by choosing 10 motifs and placing them in two sub-optimal exons (minigenes). Remarkably, we found 
distinctions in the inclusion/exclusion levels between the two minigenes mediated by the same ESR candidates 
— the same ESR sequence can function as an enhancer in one exon and a silencer in the other. We demonstrated 
the functionality of those ESRs in their natural environment by mutating four ESRs located in three different 
reporting exons and show their effect on splicing. In addition, we slid two known SR binding sites (SRp40 and 
SF2/ASF) along the sub-optimal alternatively spliced exon. Strikingly, we observed that those sequences could 
function as ESE or ESS, depending on their positions along the exon. Elimination those sites by point mutations 
restored the original splicing level, indicating the specificity of the positional dependent effect. Thus, we suggest 
that the distinction between ESE and ESS based solely on the sequence of the motif should be refined — the 
function of exonic splicing regulatory sequences also depends on their positions in the exons and on other spatial 
effectors (Goren et al., 2006).  
ESRsearch 
The ESRsearch web server allows a sequence to be checked for presence of candidate exonic splicing regulatory 
sequences (ESRs). In building the ESRsearch server, four major data sources were used, all of which are publicly 
available (permission to use these sequences was given anyway): (i) Goren et al. 285 ESRs (Goren et al., 2006); 

(ii) Fairbrother et al. 238 ESEs (Fairbrother et al., 2002); (iii) Wang et al. 176 ESSs (Wang et al., 2004); (iv) 
Zhang and Chasin 2069 ESSs and 274 ESSs (Zhang and Chasin, 2004). The SERsearch server can find also 
additional RNA binding site motifs such as hnRNP A-H, Fox1/2 etc. An input sequence can be pasted directly 
into the window as a single string (Fasta format is not necessary) or multi-FASTA format and annotated with the 
ESRs from the selected group. More than one ESRs dataset can be chosen for annotation. The server is case 
insensitive and accepts either DNA (T) or RNA (U) sequences as input. Although all nucleotide are accepted, 
including ambiguous nucleotides such as R, Y or N, the program will not predict regulatory sequences that 
overlap these positions. Each ESRs chosen dataset is annotated on an output page as regulatory sequences drawn 
(in a unique color for each ESRs dataset) above the black input sequence against a light yellow background. In 
addition a table containing the exact position of the specific regulatory sequence is drawn below (see figure 3 
below). 
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Figure 3: Screenshot of the ESR server. The entry page to the ESRsearch server contains also a short 
abstract describing the ESRsearch method and how particular the 285 ESRs were found. Also available a 
short background on the splicing reaction.  
 
Deliverable N1: Correlation analysis of miRNA targeting in alternative 3'UTR with tissue type and 
miRNA. 
 
Numerous studies that analyzed the gene structures implied by full-length cDNA sequences came to the 
conclusion that alternative transcription initiation and termination, and alternative splicing are extremely 
common. Very recently, a study of polyadenylation sites in mouse and human showed that 3’ UTRs appear to be 
considerably longer than previously thought: the EST data indicates that about 5000 human genes have longer 3’ 
UTRs than previously thought (Lopez et al., 2006). This finding has important implications for the susceptibility 
of the transcripts to miRNA-dependent regulation.  
 
MiRNAs are a relatively novel class of regulatory molecules, whose function is to inhibit the translation of target 
mRNAs. Comparative genomic studies indicate that miRNAs target primarily the 3’ UTRs of transcripts (Lewis 
et al., 2005). Moreover, our data indicates that miRNA target sites are preferentially located close to the stop 
codon or to the polyA tail of protein-coding transcripts with long 3’ UTRs: Figure 4 shows the density of 
predicted miRNA target sites as a function of UTR length and the relative position of the predicted target site in 
the 3’ UTR. Therefore, accurate mapping of 3’ UTRs is essential for understanding which transcripts will be 
regulated by which miRNAs. 
Figure 4 
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The aim of our work was to uncover genes whose susceptibility to miRNA-dependent regulation may be 
regulated through alternative polyadenylation. The steps to achieve this aim are as follows: 

1. Identification of genes that give rise to transcripts that differ in their 3’ UTR sequence (through 
alternative polyadenylation or alternative splicing). 

2. Prediction of miRNA target sites in the alternative 3’ UTRs. 
3. Identification of changes in the susceptibility to miRNA-dependent regulation induced by alternative 

polyadenylation events.  
 
Lopez et al. have recently mapped all of the human and mouse EST and cDNA sequences to their respective 
genomes and identified high-confidence polyadenylation sites. Based on these data, they concluded that many 
protein-coding genes have 3’ UTRs that are longer than previously thought, and that at least 16% of the human 
genes have multiple 3’ UTRs. We used this data (Lopez et al., 2006) as input to our miRNA target site prediction 
program. 
 
To predict miRNA target sites, we have used our recently developed algorithm for miRNA target prediction 
(Gaidatzis et al. submitted). This algorithm is based on a Bayesian model for assigning to each putative ‘site’ in 
a 3’ UTR that is complementary to the 5’-end (‘seed’) sequence of a miRNA a posterior probability that the site 
has been under functional selection. The novelty of our approach comes from appropriately taking into account 
the pattern of miRNA and target site conservation across a large range of species. We used our algorithm to 
predict miRNA target sites for all genes that at least two polyadenylation sites in the previously described data 
set. For each of these genes, we extracted the 3’ UTRs, defined as the genomic region between the stop codon 
given by the Ensembl annotation and the polyadenylation site of the corresponding transcripts, as given in 
(Lopez et al., 2006). We then mapped these UTRs to the human genome using the GMAP cDNA-to-genome 
alignment program (Wu and Watanabe, 2005), and performed miRNA target site prediction as described in our 
manuscript (submitted, will be send upon request). For future analyses, we selected only high-confidence 
predicted target sites, with a posterior probability greater than 0.8. 
 
We found that at least 147 genes in our data set have different susceptibility to miRNA-dependent regulation 
depending upon the specific 3’ UTR that they use.  For 35 of these genes, two alternative 3’ UTRs contain 
predicted binding sites for a specific miRNA, but the number of sites is higher in one of the two UTRs than in 
the other, indicating that in some cases, alternative polyadenylation may change the robustness or the magnitude 
of the response to a specific miRNA. In most cases though, it appears that one of the 3’ UTRs is susceptible to 
regulation by a specific miRNA, whereas an alternative form of the 3’ UTR is not. Figure 5 shows two examples 
from our analysis. The first corresponds to the fibroblast growth factor 14 (FGF14), which is associated with 
nervous system development and function, and with autosomal dominant cerebral ataxia. The alternative 3’ 
UTRs of this gene show a difference in the number of predicted sites for the nervous system-specific miRNA 
miR-9. The second example corresponds to a protein involved itself in the RNAi pathway, namely the “slicer” 
Ago2, which is the endonuclease of the RISC complex. As shown in the genome browser of the University of 
California Santa Cruz, the annotated 3’ UTR for this gene, present in the reference sequence, is much shorter 
than alternative 3’ UTRs for which transcript evidence is available. The alternative 3’ UTR harbor many high-
confidence predicted miRNA sites. We have set up an interface to our data at: 
http://www.mirz.unibas.ch/restricted/APS. 
 
Figure 5 
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Future developments 
 
Based on high-confidence predicted miRNA target sites, we have established that alternative 3’ UTRs may have 
different susceptibilities to miRNA-dependent regulation.  
In the coming year, we would like to: 

1. Keep the database of predicted miRNA target sites up to date, and make it available to the EURASNET 
members in a more user-friendly form. 

2. Study the relationship between the expression of the alternative 3’ UTRs and the expression of the 
miRNAs that are predicted to target these 3’ UTRs.  

 
 
Deliverable 32: Genome-wide prediction of putative targets of the HBII-52 snoRNA 
 
snoRNAs have been recently implicated in the regulation of alternative splicing (Kishore and Stamm, 2006). 
Specifically, Kishore et al. showed that the snoRNA HBII-52, a snoRNA which does not appear to have a rRNA 
target, has extensive complementarity to a region of the serotonin receptor 2C that undergoes alternative splicing 
(Kishore and Stamm, 2006). This study rose the question of what other putative target sites for HBII-52 may 
exist in the genome, and what other genes may exhibit HBII-52-dependent alternative splicing. We are studying 
this question in collaboration with Stefan Stamm from the EURASNET consortium. 
 
There are several copies of HBII-52 that show mismatches between its antisense box and the serotonin recptor 
target. The Stamm lab tested these variants in a functional assay and found that up to four mismatches between 
the snoRNA and its target are tolerated. Based on these constrains, the Zavolan lab implemented a program for 
snoRNA target prediction, as follows. We consider the binding of an 18 nucleotide-long region from the 3’-end 
of the snoRNA antisense box. A putative snoRNA target site is defined as follows: either 10 nucleotides from 
the 3’-end of the antisense box of the snoRNA are perfectly complementary (no G-U pairs allowed) to the site or 
the following constraints are satisfied: 

1. There are at least 15 nucleotides of the 18 nucleotides of the snoRNA are paired with the target site. 
2. The predicted hybrid has a free energy lower than -15 kcal/mole. 
3. The corresponding target site contains at most 3 unpaired nucleotides. 
4. The size of the largest loop in either the snoRNA or the putative target site is at most 2 nucleotides. 

We first identify the putative target sites of HBII-52 within the protein-coding loci (from the “knownGenes” 
database of NCBI) of the human genome. Based on the whole genome alignments provided by the Genome 
Informatics group at UCSC, we identify the syntenic regions in the genomes of rhesus, mouse, dog, and cow, all 
of which contain orthologs of the HBII-52 snoRNA. We then determine all of the syntenic regions that are 
putative HBII-52 target sites according to the criteria above. Finally, we extract all cases in which a human 
HBII-52 target site is conserved in all of the four other species considered. 
 
Our set of candidates includes 527 putative target sites from 462 human genes, including the know serotonin 
receptor 2C target. 48 of these have more than 1 putative HBII-52 site. The genes with 3 or more predicted sites 
are: salivary amylase 1A (5 sites), SOX6 (5 sites), autism susceptibility candidate 2 (4 sites), roundabout axon 
guidance receptor homolog 2 (4 sites), neuronal PAS domain protein 3 (3 sites), forkhead box P1 (3 sites), pre-
B-cell leukemia transcription factor 3 (3 sites), and Runt-related transcription factor 1 (3 sites). The complete list 
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of genes and putative target sites has been made available to the group of Stefan Stamm who is carrying out 
experimental tests of these candidate target sites. 
 
The Stamm group tested 20 hits in this database experimentally. RNA obtained from Neuro2A cells transfected 
with either HBII-52 or HBII-52sc were analysed by RT-PCR, using primers in the flanking constitutive exons. 
As shown in Figure 4 by the arrows pointing to exons with a change in usage, they observed a change in 
alternative splicing patterns in 4 cases. In three cases, the snoRNA resulted in exon inclusion, whereas in one 
case, HBII-52 snoRNA promotes exon skipping. Two of the RNA isoforms verified by sequencing are not in the 
current database, as indicated by arrows with a star in Figure 4A. 
 
To test whether the experimentally confirmed HBII-52 dependent exons show this dependency in a physiological 
system, the Stamm lab compared mice lacking expression from the SNURF-SNRPN region with normal 
littermates. They concentrated on RALGPS1 (Ral G-protein exchange factor with pleckstrin homology domain 
and SH3 binding motif 1), since this protein showed highest expression in brain and pituitary. As can be seen in 
Figure 4B, ko mice that do not express HBII-52 show considerable less inclusion of the alternative exon that 
control littermates. Only the upper band, indicated by an arrow in Figure 4B would express the full length 
RALGPS1 protein. 
 

 
Figure 6: Verification of bioinformatically predicted changes in alternative splicing caused by HBII-52 
A. Neuro2A cells were transfected with either an HBII-52 (H) or an HBII-52sc ( C) expression construct. HBII-
52sc differs from HBII-52 by its scrambled antisense box and serves as control. RNA was analysed by using 
primers in the flanking exons of the predicted target sites. Arrows point to deregulated exons, stars (*) indicate 
mRNA variants that are so far not annotated in the database.  
B. The expression of the alternative exon found in the RALGPS1 gene was tested in a mouse model that lacks 
expression from the Prader-Willi critical region. The gel shows an RT-PCR analysis of mouse brain RNAs from 
PWS ko mice, compared with normal littermates. The splice variant indicated by an arrow is lacking in mice that 
do not express HBII-52, which is what we observed in cotransfection experiments (see A). 
 
 
Future developments 
 
In the coming year, we intend to improve our snoRNA target site prediction using the rigorous framework that 
we have developed for predicting miRNA target sites. Specifically, we will start to develop a general method for 
quantifying the evidence for functional selection on a specific type of ‘site’ (be it miRNA, snoRNA, or other 
type of target site). The basis of this method is our Bayesian algorithm for miRNA target site prediction (see 
attached manuscript), which we want to generalize to other definitions of putative ‘sites’. We will evaluate and 
further improve the performance of the algorithm using the experimental data that is being generated by the 
group of Stefan Stamm. 
 
Secondly, we would like to apply the prediction algorithm to all the “orphan” snoRNAs, which do not appear to 
have rRNA targets, to identify other snoRNAs that may regulate the splicing or processing of mRNAs. To gain 
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further insight into the functions of these snoRNAs, we intend to study the functional categories of the predicted 
targets, to determine if any of these functional categories are specifically enriched in targets of specific 
snoRNAs. As a main application, we will concentrate on snoRNAs that are missing in the SNURF-SNRPN gene 
region that is relevant for the etiology of the Prader-Willi syndrome. The predicted targets of the snoRNAs from 
this region will be tested experimentally by the Stamm group. 
 
 
 
Evolution of gene structure and the conservation of alternative splicing 
 
 
One of the explicit objectives of the workpackage is the investigation of the evolution of alternative splicing. A 
pilot sequencing project of a slowly evolving, basal Metazoa (ragworm) revealed that  most of the human introns 
were present in early metazoan already and that most of the commonly used, fast evolving model organisms 
have lost most of them i.e. human gene structure has evolved relatively slow too (Raible et al. Science 
310(05)1325). This raised the hope that also alternative transcripts might be detectable over larger evolutionary 
distances and it would indicate functional constraints in maintaining the corresponding alternative splicing 
mechanisms.  
 
We therefore developed a tool for the detection and visualization of alternative splicing that can be the basis of a 
comparative analysis strategy.  In brief, the tool takes transcript coordinates or spliced alignments in GFF3 
format and creates graph where the nodes are exons and the edges introns. A set of rules are then applied to the 
graph to detect alternative splicing and classify the events into the following categories: alternative 
initiation/termination, alternative 5’/3’ splices, skipped exons and retained introns. The resulting gene structure 
and alternative events than then be visualized in several different ways.  
 
We have applied this tool to the detection of alternative splicing events that have been conserved since the 
divergence of metazoans. To this end we have developed a method to map alternative splicing events between 
species (shown in figure 1) and have applied it to 2440 orthologous regions across 9 organisms.  For each gene 
in the dataset we use the genome annotation, along with alignments of ESTs, cDNAs and proteins against the 
genome to detect native alternative splicing. We then take proteins from the orthologous genes of the other 
species and align them to the genome sequence using a spliced alignment tool (GeneWise). We can then use 
these alignments to detect putative conserved alternative splice events and check them against the native genome 
annotation and EST alignments. 
 
One such conserved event identified by this approach occurs in the alpha sub-unit of the transcriptional activator 
NF-Y, a highly conserved transcriptional activator. In this case we have detected an EST-confirmed skip event 
seen in pufferfish, chicken, mouse and human (figure 2.). This skip event had previously been characterised in 
mouse had has been shown to occur in a tissue-specific manner. Given the large evolutionary distance over 
which this event has been conserved and the fact that the DNA motif bound by NF-Y is the CCAAT box is 
found in ~30% of all human promoters, it is likely that this alternative splicing event is highly functionally 
constrained. Many other of these evolutionary distant, but conserved events are currently being analysed. 
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Figure 7. A strategy for the detection of conserved alternative splice events.  
Protein sequences are aligned with genomic regions of other organisms and splice graphs are created based on 
annotation and EST/cDNA support. 
 
 
 

 
Figure 8. An exon skip event conserved among vertebrates. The top track shows the alternative splicing 
events detected by the combination of the pufferfish genome annotation and cDNA alignments. The other 3 
tracks show the alternative events detected by aligning human, mouse and chicken proteins to the pufferfish 
genome, showing a conserved skip event across these vertebrate species. 
 
 
The next specific aims of this WP are:  
1. The Stamm lab will concentrate on verifying the bioinformatically predicted targets for snoRNAs.  This will 
be done by two approaches: a) direct verification of ‘promising-looking’ hits and b) construction of a custom-
made DNA array that detect all the predicted changes in splice site usage. 
2. The Zavolan lab in collaboration with the Stamm lab will validate some of our initial predictions snoRNA 
prediction targets, based on which we would like to further improve the model to predict targets for other orphan 
snoRNAs. 
3. The Bork lab will identify conserved and therefore functionally constrained alternative transcripts in divergent 
Metazoa. We will also use information on conservation to identify associated regulatory sequences. 
4. The Ast lab will compile a unified dataset of splicing regulatory elements and examine the 
minimum/maximum potential regulatory sequences. Also, we will examine the level of alternative splicing 
among metazoan. 
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6. In silico approaches to alternative splicing 

Workpackage description (month 13-30) 
 
Workpackage number  6 Start date or starting event: 0 month 
Participant id 3 5a 6 28 
Person months 8 8 42 6 

 

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 

 

Description of work  
7. 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. 

8. Develop algorithms for identification of novel regulatory motifs focusing on three aspects: 
a. Enrichment of / bias against sequence elements located in the proximity of weak or regulated splice 

sites. 
b. Enrichment of / bias against sequence elements in exons alternatively spliced in a tissue-specific 

fashion 
c. Phylogenetic conservation of regulatory elements 

9. Identification of proteins with domains characteristic of splicing regulators and description of potential patterns 
of expression based on EST information. 

10. 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. 

11. Exploration of possibilities for developing computational tools that correlate promoter structure with alternative 
splicing events. 

12. Comparative analyses of the regulatory sequences and factors identified in points 2–4 for various species. 

 

Deliverables  
65. The Stamm lab will concentrate on verifying the bioinformatically predicted targets for snoRNAs.  This will be done 
by two approaches: a) direct verification of ‘promising-looking’ hits and b) construction of a custom-made DNA array 
that detect all the predicted changes in splice site usage (month 30). 
66. The Zavolan lab in collaboration with the Stamm lab will validate some of our initial predictions snoRNA prediction 
targets, based on which we would like to further improve the model to predict targets for other orphan snoRNAs (month 
30). 
67. The Bork lab will identify conserved and therefore functionally constrained alternative transcripts in divergent 
Metazoa. We will also use information on conservation to identify associated regulatory sequences (month 30). 
68. The Ast lab will compile a unified dataset of splicing regulatory elements and examine the minimum/maximum 
potential regulatory sequences. Also, we will examine the level of alternative splicing among metazoan (month 30). 
 

Milestones 
Up-to-date database of regulatory sequences and scoring matrixes and visualization tool for screening primary 
transcripts for clusters of regulatory elements (continued) 
Definition of potential regulatory sequences in genes and processes of interest for the experimental groups of the 
Network (continued) 
Up-to-date database of splicing factors, protein and RNA regulators and potential novel members of these categories 
(in combination with WP 11). 
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7. Molecular Characterization of Splicing Substrates 
Workpackage description (18 months) 

 
Workpackage number  7 Start date or starting event: 0 month  
Participant id 4 7 10a 12c 17 19 23 
Person months 8 10 8 8 42 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 
33. Agreement on pre-mRNA substrates, nuclear extracts and cell lines; computer analysis of secondary structures 

and distributions of known preferred binding sites for SR and hnRNP proteins (month 18). 
34. Start of work to map secondary structures of RNA in nuclear extract for selected pre-mRNAs (month 18). 
35. Start of mapping protein distribution on pre-mRNA and changes associated with changes in protein 

concentration or presence of alternative splicing signals. Initial examination of RNA in pre-mRNP complexes 
for modifications (month 18). 
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Description of accomplished work (month 1-12): 
 
Deliverable 33. Substrates, extracts, and in silico analysis 
The participating groups investigate a range of substrate pre-mRNA sequences that exemplify different 
important properties of splicing reactions and regulation. The range varies from standard model systems, such as 
adenovirus early region splicing (participant 17, 25), through pre-mRNA targets known to be regulated in 
interesting ways or to be implicated by mutation in human disease (participant 4, 10, 19, 25, 17), to regulated 
viral splicing patterns (participant 4, 12c, 19) and repeated sequence elements (participant 10, 11, 12c). The wide 
range of substrates reduces the likelihood of duplication of effort and increases the likelihood of synergistic 
insights. A summary of the substrates and principal expertise of the participants was circulated among WP7 
contributors to encourage the exchange of technical knowledge and reagents. 
 
Almost invariably, experiments in vitro use HeLa cell nuclear extracts. It was agreed that a common source of 
reliable extracts would be desirable, but attempts to identify a supplier have not yet been successful. 
 
The pre-mRNA substrates have been analysed in the early stages of each project with a view to finding 
secondary structures and motifs associated with the preferential binding of specific proteins known to influence 
splicing reactions. The results suggest that particularly important roles are played by secondary structures in the 
splicing of HIV-1 (participant 12c, 19) and the targets of protein RBMY (participant 25). The analysis in silico 
of protein binding sites has identified interesting potential targets in all cases. 
 
Deliverable 34. Characterisation of pre-mRNA secondary structure 
An extensive analysis of RNA secondary structure has shown that it plays an important role in regulating the 
splicing of HIV-1 3' splice site A3, which in turn controls the expression of the viral Tat protein. The RNA in 
this region forms two stem-loop structures; one contains the 3' splice site and an adjacent silencer region, and the 
other contains a critical silencer that plays a pivotal role in determining levels of expression (participant 12c). 
RNA structures appear to be important also in certain repeat expansions. Amplification of the CUG and CCUG 
repeats in DMPK and ZNF9 pre-mRNA is responsible for some myotonic dystrophies, possibly because they 
recruit an alternative splicing factor known as MBNL. The secondary structure of a CUG expansion has been 
investigated and connected with the protein-binding properties (participant 12c). Characterisation of the 
secondary structure of other substrates is being planned (see below).  
 
 
Deliverable 35.  
 
(i) Characterization of complexes assembled on specific regulatory elements 
A number of groups have begun to identify the components binding to pre-mRNA around elements of known 
function, using affinity purification and mass spectrometry. This has been done successfully on CUG repeat 
sequences (participant 12c), HIV-1 Tat intron 2 (participant19), tropomyosin TPM3 alternatively-spliced exons 
(participant 17) and on bifunctional oligoribonucleotides used to redirect splicing (TOES, participant 17). An 
alternative approach to look for proteins that associate specifically with the RNA is a three-hybrid screen. This 
has been used to identify an additional protein that interacts with Satellite III repeats (participant 10).  
 
(ii) Identification of sites of action, binding sites and pre-mRNA targets for regulatory factors 
A number of pre-mRNA-binding proteins have already been characterised that affect the splicing of particular 
substrates. A very detailed analysis of HIV-1 Tat A3 has shown that, although there are several silencer 
sequences, the binding of hnRNP A1 to one initiates binding to the others. This suppressive effect is countered 
by two SR proteins, which seem to activate by directly competing for binding to this site (participant 12c). 
Tra2beta is another protein that appears to compete directly with hnRNP A1 in this region (participant 19), 
indicating that the outcome in the cell may well involve the resolution of a number of different inputs. The 
mechanisms of action of Tra2beta are being investigated also by a comparison of two different enhancers in 
different genes (dystrophin and HipK3; participant 25). The ubiquity of SR protein competition with hnRNP A1 
is shown also by a mutation in exon 5 of MCAD (medium-chain acyl-CoA dehydrogenase), which affects the 
interplay of SF2/ASF and hnRNP A1 (participant 19). The analysis of SR proteins and Tra2beta will be 
facilitated by the development of cell lines expressing individual proteins to very high levels (participant 25).  
 
An interesting example of a protein with a known site of action and function is the adenoviral protein L4-33K. 
This has been shown to activate the splicing of adenoviral introns with an unfavourable 3' splice site, acting via a 
virus infection-dependent splicing enhancer. The mechanisms by which it is recruited to the enhancer have been 
investigated by UV-crosslinking methods (participant 4). 
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RBMY is an example of a protein that is important in male fertility an affects splicing,  but its cellular targets 
and exact functions are unknown. Its RNA targets are being sought using CLIP methods, and the significance of 
its interactions with SR proteins is being investigated by transfection of deletion mutants (participant 25). 
 
The ability of repeated sequences to bind (sequester?) regulatory proteins raises two questions: first, what are the 
normal targets and functions of the protein, and second, where the protein's action is well understood, does 
expression of the repeats affect its actions? HnRNP L and the L-like protein bind to CA or CA-rich repeats, and 
its functions in alternative splicing have been investigated by analysis with exon arrays after RNAi-mediated 
knockdown (participant 11). Satellite III repeats bind SF2/ASF, an SR protein, and it has been shown that the 
induction of transcription from these repeats by heat shock causes major changes in the alternative splicing 
patterns of a reporter gene (participant 10). The CUG repeats are known to bind MBNL, but isoforms of MBNL 
have also been found and their binding to the repeats is being characterised by a detailed mapping of binding 
sites and affinities (participant 12c).  
 
Finally, the dynamic and heterogeneous nature of complexes assembling on pre-mRNA means that the sequence 
of events and modes of action of many proteins will not be revealed by conventional methods. Single molecule 
methods for following the assembly of factors on pre-mRNA are being developed, and it has been shown that it 
is possible to observe the binding of single snRNPs to single molecules of RNA (participant 17). Similar single 
molecule methods are being developed for following the assembly of exon junction complexes (participant 19). 
 
 
 
The next 18 months 
 
Deliverables 
 
• Further analysis of local RNA secondary structures and effects on splicing 
• Complete identification of components in complexes and assessment of roles in the functions of 

influential sequences 
• Expansion of work on detailed analysis of RNA-protein complexes formed with recombinant protein and 

repeat sequences or regulatory sequences, including structural analysis. 
• Identification of more in vivo targets of the functional activity of splicing regulatory proteins (to be 

subsumed in WP8). 
• Development of single molecule methods to follow the kinetics of splicing and factor association. 
 
Secondary structures in pre-mRNA 
 
RNA secondary structures in a prelamin gene and in the satellite III transcripts will be investigated by a 
collaboration between groups 12c, 12a and 10.  
 
Components and their roles 
The identification of components will be completed for the L4-33K-enhancer complex (participant 4), CUG 
repeats (participant 12c), MCAD (participant 19), TPM3 and the trans-acting oligonucleotide enhancer 
(participant 17). The contributions of some of the proteins identified will be addressed using mutagenesis, RNAi, 
and binding assays. Work will be initiated to investigate the repressed complexes nucleated by the binding of 
raver1 (participant 23). 
 
RNA-protein complexes 
A detailed analysis will be begun of the binding by MBNL and the MBNL isoforms to CUG repeats, using 
chemical and enzymatic footprinting, NMR and crystallography (participant 12c and 25). NMR will be used also 
to investigate the complexes formed between the HIV-1 Tat regulatory region and hnRNP A1 (participant 12c) 
and between the trans-acting oligoribonucleotide and its interacting proteins (participant 17). The role of the 
additional protein found by 3-hybrid analysis to interact with satellite III on formation of complexes with 
SF2/ASF will be studied. The mechanisms by which Tra2beta acts at different enhancers will be compared 
(participant 25). 
 
In vivo targets 
The cellular targets will be investigated by CLIP for the hnRNP L proteins (participant 11) and RBMY 
(participant 25), and for such proteins as emerge from the characterisation of complexes. This work will be 
incorporated into WP8. The effects of satellite III sequence clusters on the expression of neighbouring genes and 
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the local concentration of splicing factors will be investigated, and the significance of sequestration or 
localization of SF2/ASF and other binding proteins will be tested. 
 
Development of single molecule methods 
The co-localization of proteins on RNA molecules will be studied using single molecule methods. Fluorescently 
tagged proteins from various participants will be tested to determine whether components thought to be present 
in a complex are, in fact, present in the same complexes at the same time (participant 17). In addition, the effects 
of proteins on the rates of splicing will be studied using fluorescently-labelled RNA (participant 19). 
 
 
 
 Substrate Protein Particular methods 
Branlant HIV, CUG repeats  Protection to map 2Y 

structure, protein binding 

Akusjarvi Adeno late 3'SS switch L4-33K & x  
Ast Alu elements  Computer analysis of 

genomes 
Biamonti Ron, satellite III repeats   
Bindereif C/A repeats HnRNP L  
Jarmolowski Plant U12 introns Proteins binding U-rich 

RNA 
 

Kjems HIV A7, novel exon; MCAD Tra2β, A1, Rev  

Smith α-actinin, α-tropomyosin PTB, Raver 2D-DiGE 
Stevenin E1A, dystrophin exon 31, HipK3 SRs  

Tazi  SR kinases, phosphatases Screening chemical 
library 

Eperon SA, COT, SMN2  Time-resolved psoralen 
cross-linking, 
measurement of dissn 
rates by RNase H. 
Dual reporter assays of 
spl. 

 
 
The table provides an overview of those cases where it is intended to know as many substrates as possible 
interacting with the indicated protein and their mode of interaction. 
 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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7. Molecular Characterization of Splicing Substrates 
Workpackage description (month 13-30) 

 
Workpackage number  7 Start date or starting event: 0 month  
Participant id 4 7 10a 12c 17 19 23 
Person months 8 10 8 8 42 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 
33. Agreement on pre-mRNA substrates, nuclear extracts and cell lines; computer analysis of secondary structures 

and distributions of known preferred binding sites for SR and hnRNP proteins (month 18). 
69. Further analysis of local RNA secondary structures and effects on splicing (month 30) 
70. Complete identification of components in complexes and assessment of roles in the functions of influential 

sequences (month 30) 
71. Expansion of work on detailed analysis of RNA-protein complexes formed with recombinant protein and repeat 

sequences or regulatory sequences, including structural analysis. (month 30) 
72. Identification of more in vivo targets of the functional activity of splicing regulatory proteins (to be subsumed in 

WP8). (month 30) 
73. Development of single molecule methods to follow the kinetics of splicing and factor association. (month 30) 
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8. Genome-wide Analyses of Splicing Regulation 

Workpackage description (18 months) 
 

Workpackage 
number  

8 Start date or starting event: 0 month 

Participant id 1b 3 5b 6 9 10
a 

10b 11 14 15 16 18 19 21 23 24 26 28 

Person months 10 8 8 10 9 8 8 8 8 8 8 8 8 8 42 8 6 7 
 

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  
In the initial 18 month period participating labs will initiate, or continue with, a range of investigations into the global 
binding and functional targets of a range of splicing factors.  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).   
 

 

Deliverables  
36. A web-based resource of validated techniques for global analyses of splicing (month 18). 
37. Feasibility testing of key experimental approaches including, but not restricted to the following: i) ChIP for SR 
proteins in C2C12 cells (KN), ii) CLIP for SF1 (AKr), for SR proteins and hnRNPA1 (JC), and for SR proteins in 
Drosophila (JT) iii) Genomic SELEX for hnRNPA1 (JK), iii) Alternative splicing specific arrays in C2C12 cells 
(MCF/JV), and iv) proteomic analysis of alternative splicing in C2C12 cells by iTRAQ (CS) (month 18). 
38. An agreed coordinated strategy for subsequent analyses of global splicing factor activity (month 18). 
N2. Genome-wide identification of exons whose inclusion/exclusion is promoter-dependent. 
N3. Feasibility testing of using Affymetrix "Exon arrays" to identify alternative spliced mRNAs regulated by estradiol. 
 

 
 
 
 
 
 
 
 
 



 
 

 51 

 
Description of accomplished work (month 1-12): 
 
Global analyses of splicing regulation are of interest to a large number of NoE members, not restricted to the 18 
official participants in WP8.  Good progress has been made over the first 12 months of the programme with most 
of the 18-month deliverables having been met in full. A number of the key techniques (e.g. CLIP, splicing factor 
ChIP, medium throughput RT-PCR) have been tried and validated.  Although the initial deliverables indicated 
that a number of these would be tested in a common cell system (C2C12), it was deemed more pragmatic for the 
initial validations to be continued using cell lines already in use in participating labs. This represents the main 
divergence from the stated work-plan. Other approaches, such as analysis of AS by microarray and proteomic 
analysis are well underway.  Two groups (Auboeuf, Bindereif) have independently used Affymetrix ExonArrays, 
while RNAi samples from the Smith lab are being used for the NoE splice array experiment. Progress has been 
made in a number of areas in addition to the specific deliverables associated with WP8.  In particular, as agreed 
at the EURASNET kick-off meeting, two alternative splicing microarray platforms (Affymetrix’s ExonArray 
and Exohit’s SpliceArray) have been compared with identical RNA samples (control and PTB+nPTB 
knockdown HeLa cells).  Validation of predictions from the two platforms is currently underway.  Moreover, 
substantial coordinated progress has been made by the three plant groups focusing on AS in Arabidopsis.  
 

Deliverable 36. A web-based resource of validated techniques for global analyses of splicing (month 18). 
Delivered:  Successfully validated techniques already entered into the EURASNET website include CLIP 
(Caceres), splicing factor ChIP for both yeast and mammalian cells (Neugebauer), global analysis of splicing in 
yeast (Beggs), and a pilot RT-PCR system to analyse 89 Arabidopsis AS events and 7 control genes 
simultaneously (Brown, Barta, Jarmolowski). 
 

Deliverable 37. Feasibility testing of key experimental approaches including, but not restricted to the 
following: i) ChIP for SR proteins in C2C12 cells (KN), ii) CLIP for SF1 (AKr), for SR proteins and 
hnRNPA1 (JC), and for SR proteins in Drosophila (JT) iii) Genomic SELEX for hnRNPA1 (JK), iv) 
Alternative splicing specific arrays in C2C12 cells (MCF/JV), and v) proteomic analysis of alternative splicing 
in C2C12 cells by iTRAQ (CS) (month 18). 
 
Delivered: 
i) (Neugebauer) Robust ChIP for SR proteins by fusing GFP tags onto SR protein family members (SRp20, 
SC35, SRp55, SRp75, 9G8) encoded on BACs, which are introduced into stable cell lines. The GFP tag has 
proven excellent for SR protein ChIP of the intron-containing gene c-fos. SR proteins were found to accumulate 
on c-fos in a transcription-dependent manner. Note that antibodies specific for SR proteins do not work for 
ChIP.  
ii) (Caceres, Kramer). CLIP successfully applied to SF1, SF2/ASF and hnRNPA1.  
iii) (Kjems) Genomic SELEX was tested using hnRNP A1 bait and libraries constructed from human genome or 
HIV-1 genome DNA. High-affinity winner sequences were generally oriented in the reverse orientation of the 
expressed genes or, in case of the HIV-1, also in the plasmid back bone. This suggests that both human and HIV-
1 pre-mRNA avoid high affinity hnRNP A1 sequences. Since the main purpose of the SELEX was to identify 
novel hnRNP A1 binding sites in HIV and human genes, libraries are being reconstructed based on mRNA 
sequences using a directional method. Unfortunately this approach will not provide intron binding sites for 
splicing factors. 
iv) (Carmo-Fonseca, Valcárcel, See also WP 12). Alternative splicing in human myoblast cell lines 
overexpressing CUG-BP is being analyzed as a model for Myotonic Dystrophy.  Analysis by alternative splicing 
microarray will be continued as part of WP12.  
v) (Smith) Proteomic analysis of PTB knockdown by RNAi in HeLa cells has been carried out (note that the 
original deliverable should have been edited to “proteomic analysis of splicing factor knockdown”).  Analysis by 
Difference Gel Electrophoresis revealed only an upregulation of the neuronal paralog nPTB.  Double knockdown 
of PTB and nPTB revealed numerous changes in the proteome.  Up and down-regulated proteins are currently 
being identified.  
 
The following have been delivered, although not listed specifically in the original 18-month work-plan: 
vi) A medium throughput RT-PCR analysis platform has been established and validated for analysis of AS in 
Arabidopsis (Barta, Brown, Jarmolowski). 
vii) Two commercially available microarray platforms (Affymetrix ExonArrays, and ExonHit SpliceArrays) are 
being compared with samples from the PTB/nPTB HeLa knockdown experiments (Smith, Valcárcel).  The 
ExonArray is also being tested with HeLa cells knocked down for hnRNP-L (Bindereif).  Validation of array 
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predicted AS events is ongoing.   
 
Deliverable 38. An agreed coordinated strategy for subsequent analyses of global splicing factor activity 
(month 18). 
Delivered.  The three plant groups (Barta, Brown, Jarmolowski) have already agreed a coordinated strategy for 
future research based around the medium-throughput RT-PCR platform and a series of shared resources.  
Discussions on other coordinated strategies will be held between participants at the 2nd annual EURASNET 
meeting in April 2007.  
 
Deliverable N2. Genome-wide identification of exons whose inclusion/exclusion is promoter-dependent.  
Delivered (Zavolan) A transcript set of 102,797 Fantom3 mouse full-length cDNAs and 52,070 GenBank mouse 
mRNAs were mapped to the mm7 assembly of the mouse genome at UCSC.  Cassette exons were identified 
using an automated splice analysis pipeline. A Bayesian model was used to compute the probability that the 
inclusion of the cassette exon is dependent upon the initial exon of the transcript. Around 10% of the cassette 
exons have statistical evidence of being included depending on where the transcription has been initiated. The 
full data set can be browsed at: www.spaed.unibas.ch/Fantom3_data/promoter_cassette_exons.html. 
 
Deliverable N3. Feasibility testing of using Affymetrix "Exon arrays" to identify alternative spliced mRNAs 
regulated by estradiol. 
Delivered. 
20 arrays were used to analyze RNAs from a breast cancer cell line (MCF7) ± treatment with estradiol for 6 
hours. Data were analyzed with ArrayAssist (Stratagene) for Transcript signal and Splicing Index. Transcription 
level changes were observed for several genes known to be regulated by estradiol as well as a set of novel 
regulated genes.  However, no examples of changes in alternative splicing were reliably detected.   
 
 
 
 
 
Continued deliverables for months 13-30 
 
• Continued addition of validated techniques to the EURASNET website (months 13-30). 
 
• Continued feasibility testing of key experimental approaches (months 13-30) 
i) Genomic SELEX for hnRNP A1 will be carried out by a modified method using directionally cloned cDNA 
libraries (Kjems). 
ii) Proteomic (2D DiGE) analysis of HeLa cells knocked down for PTB+nPTB.  Up and down-regulated protein 
spots will be identified by mass spectrometry.  PTB-regulated events in the associated genes will be identified 
(Smith).  
 
• An agreed coordinated strategy for subsequent analyses of global splicing factor activity (month 18). 
The three plant groups (Barta, Brown, Jarmolowski) have agreed a coordinated strategy for future research based 
around the medium-throughput RT-PCR platform and a series of shared resources.  Agreement between 
remaining participants on the desired degree of coordination will be reached by month 18. Discussions will be 
held between participants at the 2nd annual EURASNET meeting in April 2007.  
 
New deliverables 
 
• Microarray analysis of alternative splicing (18-30) 
i) Validation by Q-RT-PCR of 40-50 AS changes predicted by ExonHit SpliceArrays and Affymetrix 
ExonArrays in response to PTB/nPTB knockdown in HeLa cells (Smith, month 16).   
ii) Comparison of different data analysis procedures for extracting AS information from ExonArrays (Auboeuf, 
Bindereif, Smith).  
iii) Exon junction microarray analysis of effects of Cap Binding Complex knockdown upon alternative splicing 
(months 13-30, Neugebauer,Valcárcel) 
 
• CLIP analysis (months 13-30) 
i) Validation of SF1 CLIP targets to test whether SF1 is an alternative splicing factor.  CLIP of U2AF65 to 
compare binding sites with SF1 (Krämer).  
ii) Application of CLIP to hnRNP L (Bindereif) and PTB (Smith) in HeLa cells to parallel ExonArray and 
proteomic analyses.  
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•Arabidopsis AS  
i) The AS RT-PCR panel will be expanded to cover 375 AS events, focusing on transcription factors, RNA-
interacting proteins and proteins involved in signalling and stress responses (months 13-18). 
ii) Establish robotics to increase throughput. The panel has been established at SCRI. The recent purchase of a 
liquid handling robot opens the possibility of automating the set-up of reactions. Reproducibility will be tested 
(months 13-18) 
iii) The expanded AS RT-PCR panel will be used to address a) the effects of individual factors in mRNA 
biogenesis, b) the effects of stress on AS events and levels of trans-acting factors, c) the link between AS and 
nonsense-mediated decay (NMD), and d) combinatorial control of alternative splicing of subsets of transcripts. 
(Months 18-30) 
iv) The ability of new Arabidopsis genome tiling arrays from Affymetrix to detect and report on AS will be 
examined (months 18-30). 
 
• Genome-wide identification and analysis of promoter-dependent exons in human (months 13-30). 
The analysis method that was described in deliverable N2 will be applied to human transcripts to yield a set of 
promoter-dependent exons in human. These will be compared with those already identified in mouse to 
determine whether the mechanism that determines the inclusion of individual exons is evolutionarily conserved. 
Data from high-throughput analyses of transcription start sites will be used to make predictions about the 
transcription factors that regulate alternative promoters, which in turn cause different patterns of exon inclusion 
(Zavolan).  
 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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8. Genome-wide Analyses of Splicing Regulation 
Workpackage description (month 13-30) 

 
Workpackage 
number  

8 Start date or starting event: 0 month 

Participant id 1b 3 5b 6 9 10
a 

10b 11 14 15 16 18 19 21 23 24 26 28 

Person months 10 8 8 10 9 8 8 8 8 8 8 8 8 8 42 8 6 7 
 

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  
In the initial 18 month period participating labs will initiate, or continue with, a range of investigations into the global 
binding and functional targets of a range of splicing factors.  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).   
 

 

Deliverables  
133. A web-based resource of validated techniques for global analyses of splicing (continuation of del.36, month 30). 
134. Feasibility testing of key experimental approaches (continuation of del.37, month 30). 
135. An agreed coordinated strategy for subsequent analyses of global splicing factor activity (continuation of del.38, 
month 30). 
74. Validation by Q-RT-PCR of 40-50 AS changes predicted by ExonHit SpliceArrays and Affymetrix ExonArrays 
(month 16)  
75. Comparison of different data analysis procedures for extracting AS information from ExonArrays (month 30) 
76. Exon junction microarray analysis of effects of CBC knockdown upon alternative splicing (month 30) 
77. Validation of SF1 CLIP targets to test whether SF1 is an alternative splicing factor. CLIP of U2AF65 to compare 
binding sites with SF1 and application of CLIP to hnRNP L (month 30).  
78. The expanded AS RT-PCR panel will be used to address a) the effects of individual factors in mRNA biogenesis, 
b) the effects of stress on AS events and levels of trans-acting factors, c) the link between AS and nonsense-mediated 
decay (NMD), and d) combinatorial control of alternative splicing of subsets of transcripts. (month 30) 
79. The ability of new Arabidopsis genome tiling arrays from Affymetrix to detect and report on AS will be examined 
(month 30). 
80. Genome-wide identification and analysis of promoter-dependent exons in human (month 30). 
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9. Complexity of Spliceosomal Proteomes 

Workpackage description (18 months) 
 
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  

• 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. 
 

 

Description of work  
To learn more about the composition of enhanceosomes and how different environmental conditions affect the 
complexity of the spliceosome, spliceosomal complexes will first be assembled under splicing conditions in cellular 
extracts and, after affinity purification, mass spectrometry will be employed to reveal the nature, including 
posttranslational modification status, and quantity of the spliceosomal proteins present. In one set of experiments, 
enhanceosomes will be allowed to form on both naturally occurring and artificially-engineered human pre-mRNA 
substrates containing different exonic splicing enhancers that are specifically recognised by a particular SR protein 
(e.g. SF2/ASF, SC35, Tra2beta and SRp55). In a second set of experiments, spliceosomes will be isolated from 
different types of cells or after cells are either subjected to different environmental conditions, including heat shock 
or infection with adenovirus, or are stalled at a specific stage of the cell cycle. In a third set, spliceosomes will be 
assembled in vitro in the presence or absence of  the HIV-1 Rev protein on a pre-mRNA substrate containing an 
RRE. The information obtained from these experiments will potentially complement studies described in work 
packages 10 and 11 (i.e., posttranslational modification and function of splicing factor isoforms). Finally, tagged 
pre-mRNA substrates or alternative methods suitable for the isolation of spliceosomal sub-complexes from plants 
(as well as other organisms) will be constructed and initially tested on an analytic scale. 

 

Deliverables  
39. Establishment of optimal affinity-selection conditions for the isolation of spliceosomes after heat-shock, 
adenovirus infection or after their assembly in the absence or presence of the HIV-1 Rev protein on a pre-mRNA 
containing an RRE (month 18).  
 
40. Initial comparison of the protein composition of a small subset of different enhanceosomes formed on pre-
mRNAs containing defined exonic splicing enhancers and anti-peptide antibodies and/or tagged pre-mRNA 
substrates suitable for the isolation of enhanceosomes/spliceosomes (month 18). 
 
41. Optimization of  conditions for the preparation of splicing active nuclear extracts from different types of cells, or 
cells stalled at a specific stage of the cell cycle (month 18). 
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Description of accomplished work (month 1-12): 
 
The main goal of this workpackage is the identification of spliceosomal proteins that play a role in alternative 
splicing. To reach this goal we are using several different approaches as outlined below. Central to most of these 
is the isolation of spliceosomes or RNP complexes, formed on alternatively spliced pre-mRNAs or splicing 
enhancers, respectively, and the determination of their protein composition via mass spectrometry (MS). Data 
obtained from these studies should enhance our understanding of the mechanisms of regulated splicing events. 

 
 
Analysis of the protein composition of spliceosomes formed on alternatively spliced pre-mRNAs 
 
With the ultimate goal of learning more about the mechanisms of regulated splicing events, workpackage partner 
1a affinity purified and characterized by mass spectrometry spliceosomal complexes formed on constitutively 
spliced pre-mRNA substrates. Complexes were isolated under low stringency conditions by either MS2 affinity-
selection or tobramycin affinity-selection coupled with immunoaffinity purification. This past year, we 
completed our MS analyses of spliceosome assembly intermediates (A, and B complexes) and catalytically 
active spliceosomes (C complex), as well as the spliced mRNP, and now possess a comprehensive inventory of 
proteins associated with constitutively spliced pre-mRNA at different stages of its life cycle. These studies 
revealed that the protein composition of the spliceosome is both highly complex (e.g. more than 150 proteins 
were identified in B complexes) and highly dynamic – i.e. dramatic protein recruitment and dissociation events 
occur throughout all stages of spliceosome assembly and function. Information about the composition of A 
complexes formed on constitutively spliced pre-mRNAs is a prerequisite for the subsequent identification of 
novel components interacting specifically with alternatively spliced pre-mRNAs or enhancer driven substrates. 
 
Members of WP9 are in the process of extending the compositional analysis of spliceosomes to those formed on 
alternatively spliced substrates. In most cases, we are employing a stepwise approach, in which RNP complexes 
formed on defined regulatory elements are first isolated and characterized. In subsequent steps, the RNA is 
extended to include flanking  
sequences of the pre-mRNA. Finally, the regulated splicing site will be associated with a functional splice site 
partner to form a pre-mRNA with a functional intron. 
 
In an effort to learn more about the process of exon definition, partner 1a has affinity purified complexes formed 
on an intron-exon-intron construct and determined their protein composition. Exon skipping or inclusion is a 
predominant alternative splicing event, where a cassette exon must be recognized by the splicing machinery in 
order to be included in the mature mRNA. Complexes were assembled in vitro on an intron-exon-intron 
construct derived from the MINX substrate, which includes the anchoring sequence, branchpoint, 
polypyrimidine tract, 3’ splice site, and 5’ splice site, and additionally contains three MS2 stem loops at its 3’ 
end. Native gel analysis of MS2 affinity purified complexes formed on this intron-exon-intron construct revealed 
that the cross-exon complex co-migrates with “normal” cross-intron A complexes. Formation of these complexes 
required ATP and was dependent on the U1 and U2 snRNPs, but not the U6 snRNP. Surprisingly, not only U1 
and U2 snRNAs, but also the U4, U5, and U6 snRNAs were present in these complexes. MS analyses identified 
peptides for all components of the U1, U2, U4/U6 and U5 snRNPs, yet the protein profile of the non-snRNP 
proteins present was clearly distinct from the A and B complexes previously purified in partner 1a’s lab. 
However, no new spliceosomal proteins were identified, indicating that all factors needed for cross-exon 
communication are also present in A and B complexes. Analysis of the protein composition of cross-exon RNP 
complexes was also carried out by partner 1a with a B-globin substrate containing an SRp55 exonic splicing 
enhancer (Deliverable 40), that was constructed by workpackage partner 12a. Initial MS analyses indicate that 
U4/U6 and U5 snRNPs are also associated with these cross-exon complexes. To identify ESE-specific proteins, 
partner 1a is currently determining the composition of an identical B-globin substrate that lacks an ESE. 
 
Workpackage partner 12a is focussing on alternative splicing events that lead to Hutchinson-Gilford progeria 
syndrome (HGPS). The majority of HGPS cases are due to a single nucleotide mutation (GGC>GGT) in exon 11 
of the LMNA gene and this mutation alters the splicing profile by creating a cryptic splice site, leading to the 
production of a truncated protein. To identify and characterize splicing factors implicated in the deregulated 
control of splicing of mutated LMNA mRNA, Partner 12a is currently optimizing conditions for the in vitro 
assembly of RNP complexes on the wildtype and mutated sequence, and for their affinity purification using 
procedures developed by partner 1a.  
 
Exon 5 of the medium-chain acyl-CoA dehydrogenase (MCAD) gene contains a disease-causing mutation 
(362C>T) that leads to exon 5 skipping. Partner 19 has performed initial affinity selections of complexes formed 
on an RNA corresponding to MCAD exon 5, with and without the disease mutation, and found that the amount 
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of hnRNP A1 bound to the mutated exon is increased. The mutation coincides with an SF2-dependent ESE 
suggesting that a traditional SF2 - hnRNPA1 competition model probably is at play. However, as this model 
does not fully explain why exon 5 is skipped, partner 19, in collaboration with partner 1a, is currently 
investigating the protein composition of wildtype and mutant exon 5 complexes in more detail via mass 
spectrometry (Deliverable 40). 
 
Workpackage partner 12c has investigated RNP complexes formed on CUG repeat sequences of pre-mRNAs 
responsible for the deregulation of alternative splicing in type 1 Myotonic Dystrophy (DM1). When long repeats 
of CUG triplets are present in the DMPK kinase pre-mRNA, the latter is found in foci in the nucleus, complexed 
with at least two proteins: the splicing regulatory factor MBNL and hnRNP H. Sequestering of MBNL in these 
foci could potentially inhibit its normal role in the regulation of the alternative splicing of several pre-mRNAs, 
whose splicing is found to be deregulated in DM1. To identify additional nuclear proteins associated with these 
foci, partner 12c has performed MS2 affinity selections to purify complexes formed on an RNA segment 
containing 63 CUG repetitions. A large number of proteins were found to associate with these repeats and their 
identification by MS, in conjunction with partner 1a, is underway. 
  
Two members of WP9 (12c and 19), together with EURASNET partner 25, are focussing on HIV-1 RNA 
regions involved in the regulation of alternative splicing. The production of HIV-1 mRNAs depends upon the 
alternative utilization of at least 4 donor sites and 7 acceptor sites, and HIV-1 RNA splicing is temporally 
regulated in the course of a cell infection by the action of the Rev protein. As a starting model EURASNET 
partners 12c and 25 have chosen one of the 7 acceptor sites of HIV-1 RNA that plays a crucial role in viral 
multiplication (site A7). Its utilization is required for production of the mRNAs for two essential regulatory 
proteins Rev and Tat, and it is highly controlled. Several silencer and enhancer elements acting in cis on site A7 
were identified. They are located in a 300-nt long region which folds into three stem-loop structures. Partners 
12c and 25, previously showed that the ESE3 splicing regulatory element contained in the central  stem-loop 
structure can be an enhancer or a silencer element depending on whether hnRNP A1 or ASF/SF2, respectively, 
associates with it. Furthermore, it was also proposed that sequences in the middle stem-loop structure modulate 
Rev activity. An RRE (Rev Response Element) is located 150 nts upstream of site A7 and it is thought that 
proteins which interact with the A7 stem-loop structure enhance or limit Rev activity depending on their identity. 

The MS2 affinity selection and tobramycin affinity selection methods were tested by partner 12c 
(protocols and clones provided by partner 1a) for the isolation of complexes formed on the A7 site. Nuclear 
proteins associated with the central stem-loop structure of HIV-1 RNA containing site A7 and the ESE3 Janus 
regulatory element were identified by MS. In addition to the hnRNP A/B proteins, nucleoline, hnRNP U and 
hnRNP K were found to be bound at high levels. Direct binding of nucleoline, hnRNP H and K on the RNA was 
verified by several standard approaches (e.g., UV crosslinking, EMSA, enzymatic footprinting).The influence of 
the identified proteins on splicing efficiency at site A3 is currently being studied by in vitro splicing assays. MS2 
affinity selection of complexes formed in a nuclear extract with the HIV-1 RNA region containing the complete 
A7 splicing site, including its three branch point sequences and all of its identified regulatory elements (ISS, 
ESE3, ESS3), have also been performed by partner 12c. The protein composition of the purified complexes are 
now being analysed by MS. 
 The optional splicing of the second HIV-1 tat intron requires an interplay between suboptimal splice 
sites, a complex set of positive and negative acting elements in the viral RNA and corresponding splicing 
factors. The molecular mechanism has in part been elucidated by the partner 19 and 12c, and the conclusion is 
that splicing is controlled, in part, by the relative level of SF2/ASF and hnRNP A1 acting on the ESEs and ESSs, 
respectively. However, the picture appears to be much more complex. In a continuation of this project, partner 
19 performed RNA affinity pull-down experiments with fragments covering the 3’exon and upstream sequences. 
They have discovered that Tra 2β binds specifically to the AG-rich motif in the exon and that its binding is 
important for activation of splicing. The Tra 2β site overlaps with a hnRNP A1 binding site suggesting the 
negative effect on splicing exerted by hnRNP A1 at least in part is caused by interference with Tra 2β binding. In 
collaboration with partner 1a, partner 12c performed mass spectrometry on the same region (see above).  
 

 
Plans for the next 18 months (month 13 – 30): 

 
1. MS analysis of RNP complexes formed on the SRp55 ESE will be completed and additional ESEs will be 
analysed. 
 
2. Complete the analyses of the proteein composition of RNP complexes formed on the wildtype/mutant exon 
11 of the LMNA pre-mRNA, and wildtype/mutant exon 5 of the MCAD pre-mRNA  
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3. Proteins associated with the DMPK CUG repeats will be identified by MS. As currently only CUG repeats 
are present in the RNA fused to the MS2 binding sites, experiments will be performed with RNA additionally 
containing the flanking sequences present in the DMPK gene. 
 
4. Conclude MS analyses of proteins binding the entire A7 site and its regulatory region, as well as, on the RRE 
element. Extend these studies to include an RNA containing both HIV-1 RNA regions, using normal HeLa cell 
extract and extract from cells stably transformed with a Rev gene.  
 
5. Perform MS2 affinity selections with complexes formed on the second important and highly regulated 
acceptor site of HIV-1 RNA, site A3.  

 
 
Analysis of the protein composition of spliceosomes formed after heat shock, adenovirus infection or in the 
presence of the HIV-1 Rev protein 
 
The HIV-1 Rev protein is recruited to the Rev response element (RRE) located in incompletely spliced viral 
RNAs in the nucleus. Partner 19 has previously shown that Rev inhibits splicing in vitro in an RRE-dependent 
fashion. To investigate how Rev interacts with the splicing machinery in vivo, partner 19 has prepared short 
RRE containing model constructs that will be subjected to mass spectrometry in the presence and absence of 
Rev. This project will be performed in May 2007 in collaboration with partner 1a (Deliverable 39).  
 
Partner 12c has produced clones for large scale production of the Rev protein, and developed conditions for its 
production. Minx pre-mRNA with the RRE element at two different positions in the intron and three MS2 
sequences in the second exon were also constucted. In partner 1a’s laboratory, A. Krebs from partner 12c’s lab 
used this transcript to develop conditions for the assembly of splicing complexes in HeLa cell nuclear extract, in 
the presence or the absence of the recombinant Rev protein (Deliverable 39). A and B complexes could be 
purified in both cases. However, Rev protein was found to form hexameric structures, which bound to the 
amylose beads, such that the Rev protein was found on the beads both with an RNA containing the RRE 
sequence and with the control RNA containing the complementary sequence. Strategies to overcome this 
problem are currently being developed.  
 
The work on the affinity-selection of spliceosomes formed in adenovirus-infected cells is currently at the stage 
of optimization. The regulated viral IIIa transcript is sensitive to alterations. Partner 4 has therefore constructed 
variants with MS2 binding sites located at different positions in the IIIa transcript (first exon, intronic positions 
and second exon) and their splicing efficiency is being tested alone and in extracts supplemented with the 
maltose-binding protein (MBP)-MS2 fusion protein. The protocol for high efficiency affinity purification of 
RNP complexes assembled on the IIIa-MS2 hybrid transcripts is currently under development (Deliverable 39). 
 
Attempts by partner 1a to purify spliceosomes from Hela nuclear extract after heat shock were not successful and 
thus will not be pursued in the future. Partner 1a is currently investigating the feasibility of preparing splicing 
active nuclear extracts from different types of cells or cells stalled at a specific stage of the cell cycle 
(Deliverable 41). 
 
Plans for the next 18 months (month 13 – 30): 
 

1. Determine protein composition of RNP complexes formed in the presence and absence of the rev 
protein on RRE-containing model constructs. 

2. Complete optimization of conditions for isolating spliceosomal complexes from adenovirus infected 
cells and perform initial mass spectrometry analyses of these complexes. 

3. Determine whether different types of cells can be used for the preparation of splicing active nuclear 
extracts. 

 
Isolation and characterization of RNP complexes from lower eukaryotes  
 
Three members of WP9 are focussing on RNP complexes in lower eucaryotes, namely in plants, and the yeasts 
Schizosaccharomyces pombe and Saccharomyces cerevisiae. Information gathered about the function of yeast 
proteins could provide hints as to the role of homologous proteins in higher eukaryotes.  
 
The U1 snRNP is involved in early intron recognition and, accordingly, U1 snRNP associated proteins play a 
role in intron recognition and their modification may thus affect alternative splicing. Surprisingly, the 
mammalian and S. cerevisiae U1 snRNP differs significantly, with the latter containing a larger number of 
subunits. Mammalian homologues of some of the “yeast specific” subunits, such as Nam8/Tia1 were previously 
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shown to associate transiently with the mammalian U1 snRNP and, moreover, to modulate alternative splicing. 
Partner 12b has now shown that this property extends to another factor, namely hSnu30-2. Using the TAP tag 
purification approach, they have also investigated the structure of the U1 snRNP in Schizosaccharomyces 
pombe. Interestingly, although S. pombe –in contrast to S. cerevisiae- contains a relatively large number of 
introns per gene, the subunit composition of the S. pombe U1 snRNP is more similar to that observed in S. 
cerevisiae as opposed to mammals. As alternative splicing is frequent in mammals, regulatory factors appear to 
associate only weakly and/or transiently with the “core” U1 snRNP found in mammals, allowing the tuning of its 
activity to adapt to different conditions and/or substrates, while in S. cerevisiae and S. pombe, where constitutive 
splicing predominates, a single U1 snRNP incorporating all subunits mediates intron recognition. 
 
Recently, using the TAP strategy, partner 12b also identified another yeast splicing factor, namely the RES 
(Retention and Splicing) complex. Interestingly, mammalian homologues of RES subunits were identified by 
Partner 1a as components of purified splicing complexes. The subunit interaction pattern of the yeast RES 
complex have now been established by this group and the structure of one of its subunits determined by X-ray 
crystallography. This revealed the presence of a FHA fold that is known to bind phosphothreonine residues. This 
opens the possibility that the RES complex interacts specifically with a phosphorylated partner within 
spliceosomal complexes, a possibility worth investigating in WP10. Functional analyses of RES complex 
mutants demonstrated that in yeast cells lacking RES function, the splicing of reporter mRNAs carrying 
duplicated 5’ splice sites is affected. This suggests that the RES complex may affect alternative splice site 
selection and provides some hints about which reporter could be used to test this possibility in mammalian cells. 
 
Partner 12b has also begun to investigate whether some EJC complexes, which are deposited upstream of splice 
junctions during splicing and remain stably bound at this location until the processed mRNA reaches the 
cytoplasm, influence the splicing of neighboring introns that are spliced after their deposition. This hypothetical 
model is strengthened by the fact that the SR protein RNPS1 associates with the EJC complex and has been 
shown to modulate alternative splicing events. The EJC could thus serve as a platform for the binding of 
regulatory factors controlling alternative splicing. As a first step, partner 12b investigated the structure of the 
core EJC complex, consisting of 4 proteins plus RNA, via X-ray crystallography in collaboration with the group 
of G. Andersen (Andersen et al., 2006). Data obtained from these studies will now provide a structural basis for 
the analysis of the interaction of RNPS1 with the EJC core. In parallel, various constructs were engineered to test 
the possibility that the EJC may influence the splicing of neighboring introns. Some in vitro splicing results 
obtained with these constructs are consistent with the model described above. However, it is currently not clear 
whether they result from the direct effect of the EJC or, alternatively, indirectly from altered pre-mRNA 
structure. 
 
Using yeast as a model to study Retinitis pigmentosa, partner 9 has been studying the assembly of the highly 
conserved spliceosomal U5 snRNP in S. cerevisiae. Via a combination of cell biology and biochemistry, they 
could show that the U5 snRNP protein, Prp8p, encodes a functional nuclear localization signal (NLS). Their 
results suggest that in budding yeast, as in metazoa, the biogenesis of U5 snRNPs involves a cytoplasmic phase, 
but that the budding yeast precursor particle is more complex than a core snRNP, also containing Prp8p, 
Snu114p and Aar2p, and that the nuclear import of this U5 precursor complex is facilitated by the Prp8-NLS. 
Within the nucleus this precursor complex is converted to the mature U5 snRNP apparently by exchange of 
Brr2p for Aar2p. As contribution to WP12, partner 9 has shown that Retinitis pigmentosa type 13 mutations 
cause a defect in this maturation of U5 snRNPs. The N-terminal region of Prp8p interacts with many other 
proteins and may be important for regulating conformational rearrangements that activate the spliceosome. 
Through two-hybrid screens partner 9 has identified candidate interacting proteins and verified these as direct 
interactions by co-precipitation of recombinant proteins in vitro. In the longer term, they hope to determine 
whether these multiple protein interactions are co-operative or mutually exclusive and whether they play a role 
in regulating splice site choice during spliceosome assembly. 
 
 
Plans for the next 18 months (month 13 – 30): 
 

1. Pursue analyses of yeast protein complexes involved in splicing with the aim of identifying new factors 
involved in this process including potential mammalian homologues regulating alternative splicing 
events. During these studies we will be particularly attentive to protein modifications events that may 
affect alternative splice site selection. 

2. Continue investigation of protein complexes related to alternative splicing regulation, concentrating on 
the RES complex, and in particular, the human factors homologous to the yeast RES subunits.  

3. Analyze the possible role of the EJC and associated factors in splicing regulation. 
4. Affinity-purify via the TAP method, nuclear Brr2-containing complexes to determine via mass 

spectrometry the composition of this as yet uncharacterised particle. 
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5. Investigate Prp8p protein interactions in more detail, using state-of-the-art mass-spectrometric methods 
to characterise protein-protein crosslinked complexes.  
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9. Complexity of Spliceosomal Proteomes 
Workpackage description (month 13-30) 

 
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  

• 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. 
 

 

Description of work  
To learn more about the composition of enhanceosomes and how different environmental conditions affect the 
complexity of the spliceosome, spliceosomal complexes will first be assembled under splicing conditions in cellular 
extracts and, after affinity purification, mass spectrometry will be employed to reveal the nature, including 
posttranslational modification status, and quantity of the spliceosomal proteins present. In one set of experiments, 
enhanceosomes will be allowed to form on both naturally occurring and artificially-engineered human pre-mRNA 
substrates containing different exonic splicing enhancers that are specifically recognised by a particular SR protein 
(e.g. SF2/ASF, SC35, Tra2beta and SRp55). In a second set of experiments, spliceosomes will be isolated from 
different types of cells or after cells are either subjected to different environmental conditions, including heat shock 
or infection with adenovirus, or are stalled at a specific stage of the cell cycle. In a third set, spliceosomes will be 
assembled in vitro in the presence or absence of  the HIV-1 Rev protein on a pre-mRNA substrate containing an 
RRE. The information obtained from these experiments will potentially complement studies described in work 
packages 10 and 11 (i.e., posttranslational modification and function of splicing factor isoforms). Finally, tagged 
pre-mRNA substrates or alternative methods suitable for the isolation of spliceosomal sub-complexes from plants 
(as well as other organisms) will be constructed and initially tested on an analytic scale. 

 

Deliverables  
81. Complete the analyses of the protein composition of RNP complexes formed on the wildtype/mutant exon 11 of 
the LMNA pre-mRNA, the wildtype/mutant exon 5 of the MCAD pre-mRNA, the SRp55 ESE, the DMPK CUG 
repeats, and the HIV-1 A7 site and its regulatory region (including an upstream RRE) (month 30). 
 
82. Perform MS2 affinity selections with complexes formed on the second important and highly regulated acceptor 
site of HIV-1 RNA, site A3 (month 30). 
 
83. Mass spectrometry analyses of spliceosomal complexes from adenovirus infected cells, RNP complexes formed 
in the presence and absence of the rev protein on RRE-containing model constructs (month 30). 
 
84. Determine whether different types of cells can be used for the preparation of splicing active nuclear extracts 
(month 30). 
 
85. Investigate the role of the RES complex, and in particular, the human factors homologous to the yeast RES 
subunits and of the EJC and associated factors in splicing regulation (month 30). 
 
86. Mass-spectrometric analysis of Prp8p protein-protein crosslinks, nuclear Brr2-containing complexes, and other 
yeast protein complexes involved in splicing with the aim of identifying new, possibly post-translationally modified, 
factors involved in this process (month 30). 
 
 



 
 

 63 

 
10. Post-translational Modification and Dynamic Regulation 

Workpackage description (18 months) 
 
Workpackage number  10 Start date or starting event: 0 month 
Participant id 1a 3 4 10a 12a 12d 15 16 22 26 
Person months 10 8 8 8 8 6 42 8 8 6 

 

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  
42. Initial identification and mapping of stress-induced phosphorylation sites on hnRNP proteins. Start mutational 
studies to determine the functional significance of hnRNP phosphorylation on alternative splicing regulation 
(month 18). 
43. In vivo measurements of subcellular localization and dynamics of SR proteins, hnRNP proteins and other 
protein factors known to regulate alternative splicing pathways. In vivo FRET measurements of protein-protein 
interactions between splicing factors and changes in such interactions induced by specific signalling events 
(month 18). 
44. Identification of pre-mRNA processing factors that are recruited to nuclear stress bodies upon heat shock via 
an interaction with the polyadenylated, non-coding Satellite III RNAs, and their effect on RNA splicing. 
- Significance of SF1 phosphorylation by the KIS kinase for splicing and nuclear pre-mRNA retention (month 
18). 
 
N4. Role of p68 in different steps of the gene expression process and identification of p68 post-translational 
modifications. 
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Description of accomplished work (month 1-12): 
 
hnRNP A1 is a nucleo-cytoplasmic shuttling protein that is involved in many aspects of mRNA metabolism. It 
has been previously shown that activation of the p38 stress-signaling pathway in mammalian cells resulted in 
hyperphosphorylation and cytoplasmic accumulation of hnRNP A1, affecting alternative splicing regulation in 
vivo. The Caceres group has now identified Mnk1/2 as the protein kinases responsible for hnRNP A1 
phosphorylation. They also showed that the stress-induced cytoplasmic accumulation of hnRNP A1 occurs to 
discrete phase-dense particles, the cytoplasmic stress granules (SGs). This is consistent with a model whereby 
hnRNP A1 recruitment to SGs involves Mnk1/2-dependent phosphorylation of mRNA-bound hnRNP A1. 
 
As stated above, conditions of cellular stress such as osmotic shock or UV irradiation produce changes in the 
subcellular localization of proteins involved in pre-mRNA  processing, which in turn affect alternative splicing. 
Despite this, very little is known about the mechanisms linking DNA damage by UV irradiation and alternative 
splicing. A. Kornblihtt (who was not originally associated with this WP) has evidence showing that DNA 
damage that follows UV-irradiation of cells deeply affects alternative splicing of fibronectin and Bcl-x genes. 
This effect does not involve the p53 transcriptional activator, is independent of the damage in cis of the actual 
template for the alternatively spliced mRNAs and might be related to global changes in transcription that follow 
hyperphosphorylation at Serine 2 of the pol II CTD. 
 
Reversible protein phosphorylation plays a key regulatory role during the assembly and catalytic activation of 
the spliceosome, as well as in the regulation of alternative splicing. Several protein kinases have been implicated 
in targeting components of the splicing machinery, but details are poorly understood. These include the kinases 
SRPK1 and SRPK2, which are known to phosphorylate arginine/serine rich (RS) domains of proteins. The 
Lührmann group investigated targets of SRPK2 through a combined biochemical and cell biological approach. 
When total snRNPs are fractionated on a glycerol gradient, SRPK1 co-migrates with the U1 snRNP, and SRPK2 
with the U4/U6.U5 tri-snRNP. This observation raised the question whether these highly related kinases play 
different roles in splicing. To answer this, they performed RNAi mediated depletion of endogenous SRPK1 and 
SRPK2 in HeLa cells. In nuclear extracts prepared from the knockdown cells, only SRPK2 depletion inhibited 
splicing, specifically blocking B complex formation. Gradient centrifugation and immunoprecipitation revealed 
that SRPK2 knockdown disrupts the association of hPrp28 with the tri-snRNP, without affecting tri-snRNP 
stability. In a complementary assay, treatment of native tri-snRNPs with phosphatase led to the release/loss of 
hPrp28. By performing 2D gel-electrophoresis, they identified 6 isoelectric variants of hPrp28, which were 
differentially affected by either SRPK1 or SRPK2 knockdown. Immunodepletion of hPrp28 from HeLa cell 
nuclear extract, also led to a block in B complex formation. This inhibition could be reversed by adding native 
tri-snRNP, or recombinant hPrp28. Strikingly, in the presence of kinase and phosphatase inhibitors, B complexes 
could be formed in hPrp28-depleted extract solely upon addition of pre-phosphorylated hPrp28. Taken together 
the results suggest that SRPK2-mediated phosphorylation of hPrp28 is required for the association of this protein 
with the tri-snRNP, and for the functional recruitment of the tri-snRNP to the spliceosome. In summary, these 
results not only shed new light on the role of SRPK2 in splicing, but also reveal a novel role for hPrp28 in 
spliceosome assembly.  
 
 
Jamal Tazi and colleagues showed that overexpression of the Drosophila SR protein B52 in vivo leads to 
developmental defects. They performed a genetic screen based on random overexpression of endogenous 
Drosophila genes to identify proteins that are able to rescue the phenotypes induced by B52 overexpression. 
They screened 800 random lines and recovered 7 lines that rescue the B52-induced phenotypes in two different 
tissues. These factors include RNA binding proteins, transcription factors and chromatin-associated factors. 
Interestingly, among these proteins they identified the Drosophila DNA topoisomerase I (TopoI), which is 
known to phosphorylate SR proteins in mammals and in Drosophila. They observed that TopoI overexpression 
can rescue the phenotypes induced by B52 overexpression in several tissues, suggesting that TopoI 
phosphorylation negatively regulates B52 activity. These results demonstrate for the first time in a whole 
organism the implication of TopoI in the regulation of an alternative splicing event regulated by the B52/SRp55 
SR protein. 
 
The Stamm laborartory could show that Protein phosphatase 1 (PP1) binds to the RNA recognition motif of 
several splicing factors and regulates alternative 
pre-mRNA processing. For example, PP1 binds directlyto the splicing factor tra2-beta1 and dephosphorylates it, 
which strengthens the interaction between 
tra2-beta1 and other proteins. Nine other proteins, including the SR proteins, SF2/ASF and SRp30c contain an 
evolutionary conserved PP1 docking motif in the beta-4 strand of their RRMs indicating that binding to PP1 is a 
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new function of some RRMs. Reducing PP1 activity by either the cell permeable inhibitor tautomycin or by its 
nuclear inhibitor NIPP1 therefore promotes usage of numerous alternative exons, demonstrating a role of PP1 
activity in splice site selection. For instance, PP1 inhibition promotes inclusion of the survival of motoneuron 
2(SMN2) exon 7 in a mouse model for spinal muscular atrophy, suggesting a new principle for the treatment of 
diseases caused by missplicing events.  
        
It is well known that the nuclei of mammalian cells contain a surplus of spliceosome components that 
accumulate in speckles or interchromatin granules when not engaged in splicing. Although splicing snRNPs and 
protein splicing factors co-localize in nuclear speckles, it remains unclear whether pre-spliceosome complexes 
are present in this sub-nuclear compartment. Using FRAP and FRET microscopy, Maria Carmo-Fonseca 
obtained evidence that splicing factors SF1, U2AF65 and U2AF35 form a complex located at nuclear speckles, 
independent from ongoing transcription. Furthermore, RNAi experiments show that accumulation of SF1 in the 
speckles requires the presence of U2AF65 and U2AF35, whereas snRNPs remain normally concentrated in the 
speckle compartment in the absence of U2AF65 or U2AF35. These results suggest that spliceosome components 
present in the speckles assemble into distinct complexes.  Along the same lines, Javier Caceres in collaboration 
with Angus Lamond studied the interaction between SR proteins and splicing components that are bound at the 
5’ or 3’ splice site using fluorescence resonance energy transfer (FRET) microscopy.  The SR proteins interact 
with the U1 snRNP-associated 70 kDa protein (U1 70K) at the 5’splice site and with the small subunit of the U2 
snRNP auxiliary factor (U2AF35) at the 3’ splice site. These interactions have been extensively characterized 
biochemically in the past, and are proposed to play roles in both intron and exon definition. FRET acceptor 
photobleaching and fluorescence lifetime imaging microscopy (FLIM) were used to identify and spatially 
localize sites of direct interactions of SF2/ASF, and other SR proteins, with U2AF35 and U1-70K in live cell 
nuclei. FLIM analysis revealed that SF2/ASF interacts strongly with these components within interchromatin 
granule clusters (IGCs) and to a lesser extent in the nucleoplasm. These interactions are shown to occur in the 
presence of the RNA polymerase II inhibitor, DRB, demonstrating that they are not exclusively co-
transcriptional. These data demonstrate that the interactions defining intron and exon definition do occur in 
living cells in a transcription-independent manner. Furthermore, Edouard Bertrand, a newly appointed member 
of the YIP programme has developed cell lines that contain an integrated array of a MS2-tagged, HIV-1 reporter 
gene. The reporter contains the HIV1 splicing donor (SD1) and acceptor (A7) splice junctions, including their 
regulatory sequences. Using this reporter, he was able to show that a low amount of co-transcriptional splicing 
occurred (about 10% of the synthesized RNA splice co-transcriptionally). He also observed the co-
transcriptional recruitment of U1 snRNP and SF2/ASF, which binds to the A7 regulatory sequences and 
activates them. By performing FRAP with GFP-tagged proteins, Bertrand and colleagues analyzed the dynamic 
of these factors at the HIV-1 transcription site. They observed that a large fraction (80-90%) of these factors 
exchange rapidly between the transcription site and the nucleoplasm, while the remaining molecules seem to be 
stably bound to the nascent reporter RNA.  
 
The identification and characterization of splicing factors that are recruited to the nuclear stress bodies has 
continued. The group of G. Biamonti conducted a three hybrid screening of a cDNA library to search for factors 
interacting with SatIII RNAs has been conducted. This resulted in the identification of two SR proteins, 
SF2/ASF, which was known to interact with SatIII RNAs and other SR protein, SRp30c. The Tazi group has 
shown by immunoprecipitation that the endogenous hSF2/ASF protein is present in a complex with satellite III 
transcripts in stressed cells in vivo, and identified the second RNA-recognition motif (RRM2) of hSF2/ASF as 
the motif necessary for the targeting to the granules. Altogether, these data highlight the central role for satellite 
III transcripts in the targeting and/or retention of splicing factors into the granules upon stress.  
 
In summary, substantial achievements have been made over the first 12 months for each of the deliverables of 
this workpackage: 
 
 
 
Deliverables month 1-18: 
 
Deliverable 42: Initial identification and mapping of stress-induced phosphorylation sites on hnRNP 
proteins. Start mutational studies to determine the functional significance of hnRNP phosphorylation on 
alternative splicing regulation.  
 
- Identification of Mnk1/2 as the protein kinases responsible for hnRNP A1 phosphorylation. 
 
- Identification of the SR kinase DNA topoisomerase I as a suppressor of B52 overexpression phenotypes in 
Drosophila. This strongly suggests that TopoI phosphorylation negatively regulates B52 activity in vivo. 
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Deliverable 43: In vivo measurements of subcellular localization and dynamics of SR proteins, hnRNP 
proteins and other protein factors known to regulate alternative splicing pathways. In vivo FRET 
measurements of protein-protein interactions between splicing factors and changes in such interactions 
induced by specific signalling events 
 
- FRET/FLIM microscopy has demonstrated interactions of splicing factors involved in exon and intron 
definition (Caceres and Lamond) 
 
-  FRAP/FRET microscopy established the existence of a complex comprising SF1, U2AF65 and U2AF35 
(Carmo-Fonseca) 
 
- Development of cell lines containing an integrated array of a MS2-tagged HIV-1 reporter gene (Bertrand)  
 
 
Deliverable 44: Identification of pre-mRNA processing factors that are recruited to nuclear stress bodies 
upon heat shock via an interaction with the polyadenylated, non-coding Satellite III RNAs, and their 
effect on RNA splicing 
 
- Identification of the SR protein SRp30c as a protein directly interacting with Satellite III RNAs. 
 
 
N4. Role of p68 in different steps of the gene expression process and 
identification of p68 post-translational modifications. 
 
- The RNA helicase p68 has been shown to play a role in transcription and splicing. D. Auboeuf, a recently 
appointed member of the YIP, has shown that p68 binds to mature mRNAs in the nucleus and the cytosol. His 
group demonstrated that p68 is a shuttling protein and are currently characterizing its function in mRNA export. 
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RNA splicing factor. J. Biol. Chem., 281, 36510-36517. 
 
 
Plan of work  for months 13-30 
 
 
- A. Kornblihtt, in collaboration with Edouard Bertrand will measure the elongation rate of RNA polymerase 
II in vivo by imaging techniques using FRAP (fluorescence recovery after photobleching). We expect the UV 
irradiated cells to display a lower elongation rate that would explain mechanistically the higher inclusion levels 
of the fibronectin EDI cassette exon. 
 
- G. Akusjärvi will continue his studies of the remodelling of the host cell RNA splicing machinery during viral 
infections. The adenoviral L4-33K protein encodes a short RS repeat and is highly phosphorylated in vivo. The 
Serines in the RS repeat are required for its function as a splicing regulator. The significance of L4-33K 
phosphorylation and function will be investigated by mutational analysis. Preliminary data suggest that the wild 
type L4-33K protein is very unstable. Experiments to evaluate whether L4-33K stability is controlled via 
ubiqutination-proteasomal degradation will be performed and related to its function as a splicing regulator. 
Furthermore, his group has new evidence that the catalytic subunit of PKA regulates E1A alternative splicing in 
vivo. Experiments will be done to establish the potential subcellular colocalization between PKA and splicing 
regulatory proteins, the  effect of PKA on alternative splicing and identification of potential splicing factors 
functioning as PKA substrates (preliminary work suggest SF2/ASF). 
 
 
- The groups of Caceres, Carmo-Fonseca and Lamond will continue to develop FRET microscopy techniques 
to compare protein-protein interactions in the spliceosome and in nuclear speckles. Furthermore, stable cell lines 
expressing reporter minigenes containing the MS2-binding sequence will be constructed. These cells will enable 
us to study in vivo protein-protein interactions in spliceosomes assembled on distinct types of introns. Edouard 
Bertrand will collaborate with A. Lamond and J. Caceres to analyze by FRET-FLIM the possible interactions 
of U1 with SF2/ASF, at the HIV-1ntranscription site. 
 
- The Biamonti and Tazi groups will continue their studies of nuclear stress bodies and how the recruitment of 
splicing factors to these bodies affects alternative splicing. 
The SRp30 cDNA has been cloned in the pZome 1N vector that allows the expression in human cells of proteins 
fused to the Tap-tag (the vector has been developed by Bertrand Seraphin). Human cell clones expressing the 
protein are under selection.  The SRp30 tap-tagged protein will be used to select ribonucleoprotein complexes in 
nSBs. Purified complexes will be then subjected to Mass-Spec analysis. 
 
- The Lührmann group will pursue the following goals: 
 

(i) PRP4-kinase is another kinase that appears to be implicated in splicing, but its spliceosomal targets in 
vitro and its role in mRNA splicing are only poorly understood. We intend to investigate the 
function of hPrp4 kinase in splicing employing the combined cell biological and biochemical 
approach that we used successfully for the analysis of SRPK2 as outlined above. Preliminary 
studies show that RNAi-mediated knockdown of PRP4-kinase is highly efficient.  

(ii)  We plan to investigate the effect of the RNAi-mediated silencing of SRPK1 and SRPK2 on the 
subnuclear distribution of snRNPs and other splicing factors using fluorescence microscopy 
methods. Based on our preliminary observation that some snRNPs are mislocalized under these 
conditions, these studies may provide additional clues as to the role of post-translational 
phosphorylation of splicing factors in targeting these proteins to the correct subnuclear structures, 
such as speckles and/or Cajal bodies. 

(iii) As part of WP9, we have analysed the protein composition of purified spliceosomes stalled at a defined 
assembly stage (e. g. A, B and C complexes). These data revealed that dramatic protein recruitment 
and dissociation events occur throughout all stages of spliceosome assembly. We now intend to 
analyse the post-translational modifications of spliceosomal proteins at defined functional stages of 
the spliceosome, with particular emphasis on phosphorylation. Pilot studies have already been 
carried out with the U2 SF3b155 protein, which appears to become heavily phosphorylated during 
the B to C complex transition. Phosphopeptides will be analysed by mass spectrometry, and 
antibodies will be raised against particular phosphopeptides of interest and used for functional 
studies. Collectively, these studies will reveal new insight into the role post-translational protein 
phosphorylation may play as driving forces for the many conformational changes of the 
spliceosome during its action cycle. 
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The group of D. Auboeuf will conduct experiments to elucidate relationships between post-translational 
modifications of p68 and specific functions in different steps of the gene expression process (e.g. transcription, 
splicing, or export). 
 
 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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10. Post-translational Modification and Dynamic Regulation 

Workpackage description (month 13-30) 
 
Workpackage number  10 Start date or starting event: 0 month 
Participant id 1a 3 4 10a 12a 12d 15 16 22 26 
Person months 10 8 8 8 8 6 42 8 8 6 

 

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  
87. Measure the elongation rate of RNA polymerase II in vivo by imaging techniques using FRAP (fluorescence 
recovery after photobleaching) (month 30).  
 
88. The functional significance of adenoviral L4-33K phosphorylation and stability will be investigated by 
mutational analysis. Establish the  effect of PKA on alternative splicing and a potential subcellular colocalization 
between PKA and splicing regulatory proteins (month 30). 
 
89. Develop FRET microscopy techniques to compare protein-protein interactions in the spliceosome and in 
nuclear speckles. Analyze by FRET-FLIM the possible interactions of U1 with SF2/ASF, at the HIV-
1transcription site (month 30). 
 
90. Use the tap-tagged SRp30 protein to select and MS-analyze ribonucleoprotein complexes in nSBs (month 30).  
 
91. Investigate the function of hPrp4 kinase in splicing employing a combined cell biological and biochemical 
approach (month 30).  

 
92. Investigate the effect of the RNAi-mediated silencing of SRPK1 and SRPK2 on the subnuclear distribution of 
snRNPs and other splicing factors using fluorescence microscopy methods (month 30).  

 
93. Analyse the post-translational modifications of spliceosomal proteins at defined functional stages of the 
spliceosome, with particular emphasis on phosphorylation (month 30).  
 
94. Continue experiments to elucidate relationships between post-translational modifications of p68 and specific 
functions in different steps of the gene expression process (e.g. transcription, splicing, or export) (month 30). 
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11. Function of Splicing Factor Isoforms 
Workpackage description (18 months) 

 
 
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  
45. Design of microarrays able to detect alternatively spliced isoforms of all known components of the 
spliceosome and splicing regulators in human, Drosophila and C. elegans (month 18). 
46. Design of siRNAs / dsRNAs for selective inactivation of splicing factor isoforms (month 18). 
47. Generation of comprehensive databases of alternatively spliced isoforms of splicing factors and regulators 
for various organisms (month 18). 
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Description of accomplished work (month 1-12): 
 
Generation of databases of genes encoding spliceosomal components and splicing regulators, and their 
patterns of alternative splicing, in various organisms. 

 
Comprehensive databases of splicing factors, splicing regulators and proteins containing related functional 
domains were generated for human and Arabidopsis genes.  
 
 A database of human genes encoding all known components of the spliceosome, splicing regulatory factors 
(including proteins of the hnRNP family) and proteins containing related functional domains was generated by 
Partner 2. The database includes more than 400 genes. Literature-based as well as computational predictions 
from several computational pipelines (including AltSplice, supported by Partner 5) of alternative splicing 
affecting these genes were used to generate a database of alternatively spliced isoforms of splicing factors, which 
includes more than 1500 known or predicted isoforms. 
 Many of the genes for plant splicing factors are themselves alternatively spliced and for some SR 
proteins their AS is auto-regulated. These include SR proteins and proteins that interact with SRs (cyclophilins, 
SRPK), hnRNP proteins such as PTBs, cap-binding proteins and exon junction complex proteins. A database of 
genes encoding spliceosomal components and splicing regulators has been prepared by Partner 14* and these are 
currently being analysed for evidence of AS in Arabidopsis using available sequence databases. (* The three 
plant groups in EURASNET (Partners 8,14 and 18) are co-ordinating their efforts to generate the database on AS 
in splicing factors in Arabidopsis, develop the expanded AS RT-PCR panel and generate genetic material for 
analysis.) 
 
 
Selection of isoform-specific DNA probes for production of splicing-sensitive microarrays, and of dsRNA 
probes for RNA interference. 
 
Collaboration between Partners 2 and 16 has allowed selection of probes for detection of human splicing factor 
isoforms covering 1500 splicing events. The probes were selected to contain uniform thermodynamical 
properties, avoid secondary structures and have a balanced nucleotide composition. The following scheme 
indicates the number and distribution of probes per event: 
 

 
 
 Partners 2, 16 and 21 have designed siRNAs for knocking down different isoforms of human splicing 
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factors related to early splice site recognition. 
 Partner 27 has performed pilot experiments for application of the original cis- and trans- Archaea-express 
technology (Deidda, Rossi and Tocchini-Valentini, 2003) to identify the various splicing factor isoforms and to 
proceed with their selective inactivation or modification. 
 During the first 12 months of funding, Partner 14 has made progress on characterising some of the 
isoforms of different groups of proteins which may be involved in alternative splicing control and have been 
preparing material to analyse AS. T-DNA insertion mutants, RNAi knock-down transgenics and over-expressing 
transgenics for a number of these proteins have been obtained and/or are currently being characterised. These 
include SR proteins and PTB-like isoforms. The use of siRNAs for knock-downs in plant cell cultures is not 
routine. However, production of transgenics with knock-down constructs is relatively straightforward and some 
knock-down lines have already been produced. It will be necessary to assess whether isoform specific knock-
downs can be generated due to “spreading” of the silencing signal in plants 
 
Production of microarrays and synthesis of siRNAs/dsRNAs. 
 
Microarrays have been produced by Partner 2 based on the predicted splicing factor isoforms and the selected 
probes (see points 1 and 2 above). The arrays were generated by ink-jet printing technology using the Agilent 
platform, in 22K slides format. They have been hybridized with RNAs obtained from different human tissues 
(brain and liver) as well as form cell lines derived from Hodgkin lymphoma tumors at various stages of tumor 
progression. Additional hybridizations include comparisons between muscle cells before and after differentiation 
as well as a model cell line for myotonic dystrophy. Initial data analysis has focused on microarray performance 
(reproducibility, dynamic range) as well as on accuracy in extraction of information  related to transcript 
heterogeneity. Statistical analysis and visualization tools have been implemented. Initial validation by real time 
PCR indicates significant rates of discovery of changes in alternative splicing but also a high rate of false 
negatives, suggesting that improved methods of data analysis will be required for full exploitation of this 
platform. 
siRNAs have been generated by Partners 2, 16 and 21 to knock down splicing factor isoforms in several human 
genes involved in early recognition of splice sites, including U2AF35, SF1 and TIA-1. Knock-down lines for 
some splicing regulatory factors have been prepared by Partner 14. 
 
Analysis of changes in alternative splicing patterns upon knockdown of individual isoforms. 
 
Work during this period has focused on the function of alternatively spliced isoforms of 2 human splicing 
factors: 
 

a) U2AF35: Partner 16 set out to characterize endogenous substrates for specific splicing 
proteins using RNA interference. We had previously showed that in humans, alternative 
splicing generates two U2AF35 variants, U2AF35a and U2AF35b. Next, we used RNA 
interference to specifically ablate the expression of each isoform in HeLa cells. The results 
revealed that knockdown of the major U2AF35a isoform reduced cell viability and impaired 
mitotic progression leading to accumulation of cells in prometaphase. Microarray analysis 
revealed that knockdown of U2AF35a affected the expression level of ~500 mRNAs, from 
which >90% were underrepresented relative to the control. Among mRNAs under-represented 
in U2AF35a-depleted cells we identified an essential cell cycle gene, Cdc27, for which there 
was an increase in the ratio between unspliced and spliced RNA and a significant reduction in 
protein level. Furthermore, we show that depletion of either U2AF35a or U2AF35b altered the 
ratios of alternatively spliced isoforms of Cdc25B and Cdc25C transcripts. Taken together our 
results demonstrate that U2AF35a is essential for HeLa cell division and suggest a novel role 
for both U2AF35 protein isoforms as regulators of alternative splicing of a specific subset of 
genes. (Pacheco et al., Mol. Biol. Cell 2006).Based on in vitro studies it has been proposed that 
U2AF35 plays a role in assisting U2AF65 recruitment to nonconsensus pyrimidine tracts. In our 
lab we have analyzed in vivo the role of the two subunits of U2AF in the selection between 
alternative 3’ splice sites associated with polypyrimidine tracts of different strength. Our 
results revealed a feedback mechanism by which RNAi-mediated depletion of U2AF65 triggers 
downregulation of U2AF35. We further showed that knockdown of each U2AF subunit inhibits 
weak 3’ splice site recognition, while overexpression of U2AF65 alone was sufficient to 
activate the selection of this splice site. A variant of U2AF65 lacking the interaction domain 
with U2AF35 showed reduced ability to promote this splicing event suggesting that recognition 
of the weak 3’ splice site involves the U2AF heterodimer. Furthermore, our data suggest that 
rather then being required for splicing of all pre-mRNA substrates containing a weak 
pyrimidine tract, U2AF35 regulates selection of weak 3’ splice sites in a specific subset of 
cellular transcripts. (Pacheco et al., Mol. Cell. Biol. 2006). 
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b) TIA-1: TIA-1 (T-cell Intracellular Antigen 1) and TIA-related (TIAR) are RNA binding 
proteins involved in the regulation of alternative pre-mRNA splicing and other aspects of RNA 
metabolism. Various isoforms of these proteins exist in mammals. For example, TIA-1 
presents two major isoforms (TIA-1a and TIA-1b) generated by alternative splicing of exon 5 
that differ by eleven amino acids exclusive of the TIA-1a isoform. Partner 2 could show that 
the relative expression of TIA-1 and TIAR isoforms varies in different human tissues and cell 
lines, suggesting distinct functional properties and regulated isoform expression. While TIA-1 
isoforms show similar subcellular distribution and RNA binding, TIA-1b displays enhanced 
splicing stimulatory activity than TIA-1a, both in vitro and in vivo. Interestingly, TIAR 
depletion from HeLa and mouse embryonic fibroblasts results in increased ratio of TIA-1 b/a 
expression, suggesting that TIAR regulates the relative expression of TIA-1 isoforms. Taken 
together, the results reveal distinct functional properties of TIA-1 isoforms and the existence of 
a regulatory network that controls isoform expression. 

 

PUBLICATIONS 
 
-Pacheco TR, Moita LF, Gomes AQ, Hacohen N, Carmo-Fonseca M (2006) RNAi Knockdown of hU2AF35 
Impairs Cell Cycle Progression and Modulates Alternative Splicing of Cdc25 Transcripts. Mol Biol Cell 
17(10):4187-4199 
 
-Pacheco, T.R., Coelho, M.B., Desterro, J.M.P., Mollet, I., and Carmo-Fonseca, M. (2006) In vivo requirement 
of the small subunit of U2AF for recognition of a weak 3’ splice site. Molecular Cellular Biology 26(21):8183-
90 
 
- Mollet, I., Barbosa-Morais NL, Andrade J, Carmo-Fonseca, M (2006) Diversity of human U2AF splicing 
factors. FEBS J. 2006 Oct;273(21):4807-16 
 
- Distinct splicing regulatory activities of TIA-1 isoforms and regulation of isoform ratio by TIAR. José M. 
Izquierdo  and Juan Valcárcel, submitted. 
 

SUMMARY OF ACHIEVEMENTS DURING THE FIRST 12 MONTHS 

The work performed in this work package resulted in significant achievements related to all three original 18 
month deliverables. 
 
Deliverable 45: Design of microarrays  able to detect alternatively spliced isoforms of all known 
components of the spliceosome and splicing regulators in human, Drosophila and C. elegans 

Collaboration between Partners 2 and 16 has produced  a microarray design for detecting alternatively spliced 
isoforms of human splicing factors and regulators, covering 400 genes and around 1500 isoforms. Microarrays 
have been produced and initial validation of microarray predictions has been carried out with promising results. 
 
Deliverable 46: Design of siRNAs / dsRNAs for selective inactivation of splicing factor isoforms. 
 
Partners 2, 21 and 16 have generated siRNAs for selective inactivation of human several splicing factors related 
early to recognition of 5’ and 3’ splice sites. Partner 27 has performed pilot experiments for application of the 
original cis- and trans- Archaea-express technology (Deidda, Rossi and Tocchini-Valentini, 2003) to identify the 
various splicing factor isoforms and to proceed with their selective inactivation or modification. Partner 14 has 
made progress on obtaining T-DNA insertion mutants, RNAi knock-down transgenics and over-expressing 
transgenics for a number of plant splicing factors have been obtained and/or are currently being characterised.  
 
Deliverable 47: Generation of comprehensive databases of alternatively spliced isoforms of splicing factors 
and regulators for various organisms.  
 
Databases have been generated for documenting predicted patterns of alternative splicing affecting genes 
encoding spliceosomal components and regulators in human and Arabidopsis.  
 
Work plan for months 13 – 30: 
 
Continued evolution of all previous 18 month deliverables foresees for this period: 
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1. Further optimization of microarray data analysis.  
2. Application of microarrays to the study of effects of knocking down splicing factor isoforms. 
3. Analysis of the effects of knocking down specific isoforms in cellular function (as an example, having 

shown that some isoforms of U2AF35 are more expressed in the brain, Partner 16 will perform isoform-
specific RNAi experiments in neuronal cells to investigate whether depletion of any of these isoforms 
inhibits induction of neuronal differentiation in culture). 

4. Complete the assessment of AS in plant splicing factors; 
5. Prepare genetic material for analysis of AS isoforms in plants and analysis using the AS RT-PCR panel. 

 
 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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11. Function of Splicing Factor Isoforms 
Workpackage description (month 13-30) 

 
 
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  
5. 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. 

6. Selection of isoform-specific DNA probes for production of splicing-sensitive microarrays, and of 
dsRNA probes for RNA interference. 

7. Production of microarrays and synthesis of siRNAs/dsRNAs. 
8. Analysis of changes in alternative splicing patterns upon knockout of individual isoforms. 
 

 

Deliverables  
95. Further optimization of microarray data analysis (month 30).  
 
96. Analysis of the effects of knocking down specific isoforms in cellular function (month 30). 
 
97. Application of microarrays to the study of effects of knocking down splicing factor isoforms (month 30). 
 
98. Complete the assessment of AS in plant splicing factors and prepare genetic material for analysis of AS  
isoforms in plants and analysis using the AS RT-PCR panel (month 30). 
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12. Mis-splicing and Disease 
Workpackage description (18 months) 

 
 
Workpackage number 12 Starting day or starting event 0 month 
Participant id 4 7 10a 11 12a 13 16 17 19 25 27 
Person months 8 42 8 8 8 8 8 8 8 8 6 
 
Objectives 
 
• Identification of aberrant splicing in human diseases. 
• Identification of common themes/differences in splicing regulatory elements affected by splicing mutations. 
• Establish diagnostic tools (experimentally and bio-informatics) useful for identification and diagnosis of mis-
splicing. 
• Identification of new strategies useful in splicing correction. 
 
 
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 
 
48. Generation of diagnostic and bioinformatics tools useful to identify mutations in humans that affect splicing 
(month 18). 
49. Databases (genes vulnerable to inactivating mutations due to the presence of distant branch points, splicing 
factors and related proteins) and update of motif database at the EBI with mutations seen in diseases studied by 
the network (month 18).  
50. RNAi of trans-acting factors to modulate aberrant splicing (month 18).  
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Description of accomplished work (month 1-12): 
 
Deliverable 48: Generation of diagnostic and bioinformatics tools useful to identify mutations in humans 
that affect splicing 
 
A wide range of human mutations that affect splicing and that are involved in the occurrence of disease in 
humans are being actively investigated by several members of this workpackage. To date, the genes that have 
come under close scrutiny include the CFTR, ATM, HERG, THPO, and NF-1 genes (participant 7), the MCAD 
gene (pp. 19), LMNA gene (pp. 12a), Ron oncogene (pp. 10), E1A, DMD, HipK3 genes (pp.25), SA, COT, 
SMN2 genes (pp.13,17), insulin receptor (IR), muscle-specific chloride channel (CIC-1) and PABPN1 (pp.16). 
For several of these genes (see below) the work in these initial 12 months has been focused on experimentally 
validating the association between sequence variation, its effects on the splicing process, and the consequent 
association with disease. With this in mind, the effect of several splicing mutations in the NF-1 gene (pp.7) or 
the MCAD gene (pp.19) are currently being investigated mainly through the use of minigene splicing systems. 
The results of these analyses will be of immediate importance and interest for the diagnostic medical field by: 
a) confirming the correlation between particular pre-mRNA sequence variations and alterations in the splicing 
process of the gene of interest, 
b) disseminating the knowledge of these new and relatively simple "minigene" diagnostic tools to routinely 
screen for splicing mutations (see connections with WP 21, deliverables 24-25 concerning the reachout to the 
broader RNA community) and for, 
c) potentially identifying new ESE/ESS/CERES splicing controlling regions representing potentially mutational 
"hotspots" that will aid further diagnostic analyses in screening studies to find new disease mutations. 
 
As hoped for, preliminary results obtained from several of these studies have already brought several of our 
research lines in close connection with the deliverables of several other workpackages. For example, our recent 
investigation regarding pathological ATM and CFTR pseudoexon inclusion events (pp.7) has highlighted the 
potential importance of RNA secondary structure folding in the splice site determination. These results, 
therefore, will be mutually beneficial with regards to insights gathered by the results obtained from deliverable 
34 (WP 7) on the effect of RNA secondary structure in regulating HIV-1 splicing. 
 
The logical follow-up to these diagnostic/validation studies is the identification and characterization of the cis-
acting sequences and trans-acting factors that are affected by these splicing mutations. Indeed, it has to be noted 
that members of this workpackage are already investigating splicing controlling regions in selected organisms 
such as adenovirus late splicing regions (pp. 4) or the effect of particular controlling sequence such as CA-
repeats (pp. 11), TG-repeated regions or G-run sequences in potentially interesting genes (pp.7). 
 
In a similar way, the study of the trans-acting factors binding to the newly identified cis-acting sequences of the 
CFTR, NF-1, THPO and MCAD genes represents an important point of connection between the different 
participants of this workgroup and the deliverables of other workgroups. First of all, it represents an opportunity 
to share common methodologies for the identification of trans-acting factors binding to these regulatory 
sequences. For example, our workgroup (pp.7) has established collaboration with Prof. Biamonti (pp. 10) to 
determine the eventual trans-acting factors binding to the newly-identified ESS element of the Ron oncogene. 
Preliminary results using an affinity purification procedure based on immobilized RNA molecules on agarose 
beads have confirmed the involvement of hnRNP A1/A2 proteins in the working of this ESS element. Now, 
these results can therefore be compared with other cases in which this trans-acting factor has already been 
characterized, such as in the repression of NF-1 exon 37 splicing (pp.7) and in the working of an ESS element 
identified in the MCAD gene (pp. 19). This comparison will allow the identification of common 
themes/differences in the mode of action of hnRNP A1 in different splicing systems. 
 
Analogous considerations can also be made by characterizing the mode of action of similarly common splicing 
factors, such as the SR protein family members. In the systems under study by our workgroup we already know 
that several members of this particular protein family are involved in the splicing process of CFTR exon 9 
(pp.7), in LMNA exon 11 (pp. 12a), in the HipK3 exon T and DMD exon 31 (pp.25) in the Ron oncogene 
(pp.10) and in adenovirus major late splicing (pp. 4). Also in this case, it will be worthwhile to compare the way 
that these factors bind their target sequences and the way they influence their respective splicing systems. These 
results will provide a comprehensive knowledge of the effects of differing contexts on their functions. The 
importance of evaluating splicing factor functions in the presence of varying contexts is becoming an 
increasingly fundamental issue when trying to predict their relative importance. For example one of our projects 
(pp.25) consists in dissecting precisely the molecular differences existing between two described sequences 
recognised by the Tra2b protein: the ESE located in DMD exon 31 and that of the HipK3 exon T, which has the 
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particularity of being also recognised by negatively acting factors, hnRNP A1 and hnRNP H. 
 
Work on antisense correction of SMN2 splicing (pp.13) strongly suggests that a major determinant of exon 7 
skipping is the weakness of the 5' ss. Strategies aiming to strengthen the interaction of the U1 snRNP at this site 
cause the strongest exon inclusion effect. Group 13 found that an optimal strategy is to bring a functional 
splicing enhancer sequence to the 3' half of exon 7 in the context of a U7 snRNA derivative. The U7 snRNA will 
accumulate in the nucleoplasm as a stable snRNP particle; an appropriately designed antisense sequence will 
tether the particle to SMN2 exon 7; and the ESE sequence will attract an SR protein to the exon, thereby 
enhancing exon definition and its inclusion in the mature mRNA. This is a novel approach and the first time that 
a U7 snRNA has been equipped with a functional sequence able to bind a non-snRNP protein. This widens the 
usefulness of U7 snRNA derivatives as modulators of pre-mRNA splicing, because it means that they can not 
only be used to induce exon skipping by masking splice signals, but also to promote exon inclusion by attracting 
positive splicing factors. Moreover, group 13 has for the first time established an inducible system to express 
such U7 snRNAs in a regulated fashion. This will also increase their usefulness as potential therapeutic tools. 
 
Finally, in some instances the functional involvement of trans-acting factors on exon skipping/recognition is also 
being extended a step further to define their eventual effects on basic splicing factors such as U2AF65/35, 
U2snRNP, and U1snRNP. For example, the functional consequences of the TDP-43 splicing factor binding to 
the TG repeats near the 3'ss of CFTR exon 9 (pp.7) is being investigated in collaboration with Juan Valcarcel 
(pp.2, WP11). The U2AF65/35 independent splicing of the adenovirus major late pre-mRNA in virus-infected 
cells is under intense study (pp. 4) in collaboration with R. Luhrmann. 
 
The functional properties of U2AF65/35 are also being actively investigated by the group of Maria Carmo-
Fonseca (pp. 16) using FRAP and FRET methodologies. Using these techinques they have obtained evidence 
that splicing factors SF1, U2AF65 and U2AF35 form a complex located at nuclear speckles, independent from 
ongoing transcription. Furthermore, RNAi experiments show that accumulation of SF1 in the speckles requires 
the presence of U2AF65 and U2AF35, whereas snRNPs remain normally concentrated in the speckle 
compartment in the absence of U2AF65 or U2AF35. These results suggest that spliceosome components present 
in the speckles assemble into distinct complexes. An additional factor that is actively being investigated by this 
group is CUGBP1 in connection with the splicing processes of the IR and CIC-1 genes. The use of different cell 
lines carrying different concentrations of this splicing factor have highlighted a correlation between its relative 
concentrations and missplicing events in these two genes. 
 
As will be further discussed below, a detailed knowledge of the cis-acting sequences and trans-acting factors 
binding to them will be of invaluable help in the construction of new database entries or in the definition of 
promising target for inactivation using siRNA technology. 
 
A severe autosomal dominant form of retinitis pigmentosa (adRP type 13) is caused by mutations affecting the 
splicing factor PRPF8, a highly conserved component of U5 snRNPs. Jean Beggs (pp. 9) is investigating the 
molecular basis of this defect, using yeast as a model system. Several adRP type 13 alleles, when introduced into 
yeast cells, interfered with the interaction of Prp8p with another U5 snRNP protein, resulting in defects in U5 
snRNP maturation, splicing and growth. This provides a molecular basis for a splicing defect causing adRP type 
13, and future experiments will involve use of human nuclear extracts and how this defect is manifested as a 
retinal-specific disorder (collaboration with R. Luhrmann, pp. 1a). 
 
Deliverable 49: Databases (genes vulnerable to inactivating mutations due to the presence of distant 
branch points, splicing factors and related proteins) and update of motif database at the EBI with 
mutations seen in diseases studied by the network 
 
The results obtained from deliverable 48 will be gainfully employed in the construction of novel database entries 
regarding the diseases under study. We expect systematic improvements in terms of establishing connections 
between particular pre-mRNA sequences and splicing functionality. At present, our workgroup is currently 
collaborating with Prof. Igor Vorechovsky in the building of an aberrant 5'ss splice site database. The search has 
been limited to sequence-verified aberrant RNA products that result from disease-causing or disease-
predisposing mutations. The identity of aberrant splice sites was validated by mapping the information in the 
literature to sequences in human genome databases. We have developed online submission and retrieval tools 
termed DBASS5 that will soon be available at www.dbass.org.uk. The users can search this resource by 
phenotype, gene designation, mutation type, location of aberrant splice sites in introns and exons and their 
nucleotide distances from authentic sites. DBASS5 will facilitate the optimization of computational tools that 
predict utilization of aberrant splice sites, detection of introns and exons that are frequently involved in aberrant 
splicing and identification of splicing mutations in a gene or phenotype of interest. 
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In addition, as part of deliverable 49, one of pp. 7 students has attended the Workshop "Splicing regulator 
motifs" in Erlangen sponsored by Eurasnet with the aim of collecting splicing motifs in an easy to use database 
(see below in the Staff training and mobility section). 
 
Deliverable 50: RNAi of trans-acting factors to modulate aberrant splicing 
 
Deliverable 48 will also be useful in delivering promising trans-acting factors that can be selectively targeted by 
siRNA technology in order to modify splicing patterns. The therapeutic potential of such work is obvious. At 
present, we have developed a highly efficient siRNA approach to knock down TDP-43 (pp.7) splicing factor 
form cultured cells. This splicing factor has been found to play a very important role in the inhibition of CFTR 
exon 9 splicing and its removal from the splicing system can rescue exon 9 recognition by the splicing 
machinery. In parallel, we are developing a siRNA-resistant clone of TDP-43 that, coupled with our very 
efficient knock-down procedure, should provide us (pp.7) with interesting and valuable in vivo results 
concerning the importance of this protein in the inhibition of CFTR exon 9 inclusion. A similar approach is now 
being used to screen for efficient siRNA molecules in order to knockdown other proteins of common interest for 
the researchers participating in this workpackage (ie. hnRNP A1/A2, hnRNP H/F). In parallel, pp. 16 is also 
investigating the functional role of U2AF65/35 through siRNA analysis and the results obtained in this way have 
allowed to identify specific subsets of genes that specifically require some of these subunits to undergo correct 
splicing processing. 
 
Finally, a parallel approach to these different projects is to study the function of tissue-specific factors that have 
potential splicing regulatory functions. For example, RBMY, a partner of well-known splicing regulators, is a 
testis-specific protein which has critical functions during spermatogenesis since its deletion is associated with an 
arrest of meiosis and infertility in man. After having analysed its properties of interaction with RNA (pp.25), we 
are investigating the possible role of RBMY in splicing regulation during spermatogenesis. We plan to identify 
its natural targets using the CLIP technology previously used by other members of the network (pp. 15 and 21) 
and to investigate whether RBMY-associated man infertility is due to specific defects in splicing. 
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THE INTERDISCIPLINARY FOCUS MEETING ON “MIS-SPLICING AND DISEASE” 
 
As foreseen by the project, the first interdisciplinary focus meeting on mis-splicing and disease has been 
organized in Cortina d’Ampezzo (Italy) on January 17, 2007. 
The meeting was arranged immediately after the EMBO Conference Series meeting entitled “pre-mRNA 
processing and disease” in order to increase the possibility of interaction offered to scientists and clinicians to 
exchange and acquire knowledge on the various aspects of Alternative Splicing among NoE members and the 
meeting participants. Most of the WP12 partners have attended and the clinical scientists invited to attend gave 
an additional contribution to the meeting presenting 30 minutes talks on their area of expertise. 
Additionally, we are grateful to Affymetrix for presenting their technologies during the meeting. 
A speakers and participants list is herewith attached for information (Annexes A and B) 
 
STAFF MOBILITY AND TRAINING 
 
As part of the staff mobility and training program, one of pp.7 students, Ms. Madhuri Bhuvanagiri, attended the 
Workshop "Splicing regulator motifs" in Erlangen (22nd-25th September 2006) sponsored by Eurasnet and co-
ordinated by Stefan Stamm (pp.3) with the aim of collecting splicing motifs in an easy to use meta-database and 
make them available to the community. 
 
Additionally, another student, Mr. Andrea D’Ambrogio, spent a two weeks period (17-30 September 2006) in 
Dr. Cusack’s lab at the EMBL outstation in Grenoble for a collaborative project on hnRNP TDP43 purification 
and crystallization. 
 
PhD student Marc Ruepp (pp.13) has spent three weeks (13.8.-4.9.06) in Reinhard Lührmann's lab to learn the 
purification of RNA processing complexes. 
 
 
COLLABORATIONS AND INTERACTIONS WITH CLINICIANS 
 
Participant 7 
Dr. Diana Baralle, Dept. of Medical Genetics, Addenbrookes Hospital, Box 134, Hills Road, Cambridge, (UK) 
Prof. Luigi Cattin, Metabolic Disease Clinic, Cattinara Hospital, Trieste (Italy) 
Dr. Lia Crotti, Department of Cardiology, University of Pavia and IRCCS Policlinico S. Matteo, Pavia (Italy) 
Dr. Raj Deepa, Madras Diabetes Research Foundation, Chennai (India) 
Dr. Rajni Rani, National Institute of Immunology, New Delhi (India) 
Dr. Ravinder Goswami, Dept of Endocrinology and Metabolism, All India Institute of Medical Sciences, New 
Delhi (India) 
Prof. Peter Schwartz, Department of Cardiology, University of Pavia and IRCCS Policlinico S. Matteo, Pavia 
(Italy) 
Dr. Geoff Woods, Dept. of Medical Genetics, Addenbrookes Hospital, Box 134, Hills Road, Cambridge (UK) 
Dr. Eric White, Pulmonary and Critical Care Medicine, University of Michigan, Medical Center Ann Arbor, MI 
(USA) 
 
Participant  9 
Professor Chris Inglehearn, Leeds Institute of Molecular Medicine, St James's University Hospital, Leeds (UK) 
 
Participant 11 
Prof. Dr. Karl Stangl, Cardiology, Charité, Medical Faculty of the Humboldt University Berlin (Germany) 
 
Participant 27 
Prof. Maurizio Moggio, Department of Neurological Sciences, IRCCS-Ospedale Maggiore, University of Milan 
(Italy) 
Prof. Corrado Angelini, Director, Neuromuscular Bank of Tissues and DNA samples, University of Padua (Italy) 
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PUBLICATION LIST 
 
Papers acknowledging EURASNET funding accepted for publication in the first 12 months of activity: 
 
1) Baralle, M., Skoko, N., Knezevich, A., De Conti, L., Motti, D., Bhuvanagiri, M., Baralle, D., Buratti, E. and 
Baralle, F.E. (2006) NF1 mRNA biogenesis: Effect of the genomic milieu in splicing regulation of the NF1 exon 
37 region. FEBS Lett, 580, 4449-4456. 
 
2) Buratti, E., Baralle, M. and Baralle, F.E. (2006) Defective splicing, disease and therapy: searching for master 
checkpoints in exon definition. Nucleic Acids Res, 34, 3494-3510. 
 
3) Marcucci, R., Baralle, F.E. and Romano, M. (2006) Complex splicing control of the human Thrombopoietin 
gene by intronic G runs. Nucleic Acids Res., in press. 
 
4) Tormanen, H., Backstrom, E. and Akusjarvi, G. (2006) L4-33K, an adenovirus-encoded alternative RNA 
splicing factor. J. Biol. Chem. 281, 36510-36517. 
 
5) Custódio N, Antoniou M, Carmo-Fonseca M (2006) Abundance of the largest subunit of RNA polymerase II 
in the nucleus is regulated by nucleo-cytoplasmic shuttling.  
Exp Cell Res. 312: 2557-67 
 
6) Pacheco TR, Moita LF, Gomes AQ, Hacohen N, Carmo-Fonseca M (2006) RNAi Knockdown of hU2AF35 
Impairs Cell Cycle Progression and Modulates Alternative Splicing of Cdc25 Transcripts. Mol Biol Cell 
17(10):4187-4199 
 
7) Pacheco, T.R., Coelho, M.B., Desterro, J.M.P., Mollet, I., and Carmo-Fonseca, M. (2006) In vivo requirement 
of the small subunit of U2AF for recognition of a weak 3’ splice site. Molecular Cellular Biology 26(21):8183-
90 
 
8) Mollet, I., Barbosa-Morais NL, Andrade J, Carmo-Fonseca, M (2006) Diversity of human U2AF splicing 
factors. FEBS J. 2006 Oct;273(21):4807-16 
 
9) Asparuhova, M.B., Marti, G., Liu, S., Serhan F., Trono, D. and Schümperli, D. (2007) Inhibition of HIV-1 
multiplication by a modified U7 snRNA inducing Tat and Rev exon skipping. J. Gene Med., under revision. 
 
 
Furthermore, several papers highlighting the scientific results obtained in the latest 12 months by members of 
this workpackage are in the preparation/submission stage: 
 
1) Molecular mechanism of SR protein inhibitory role in the functioning of CFTR exon 9 Intronic Splicing 
Silencer. 
Buratti et al., submitted 
 
2) RNA structure is a key regulatory element in pathological ATM and CFTR pseudoexon inclusion events. 
Buratti et al., submitted 
 
3) Retinitis Pigmentosa type 13 mutations cause a U5 snRNP maturation defect in yeast. 
Beggs et al., submitted 
 
 
 
Provision for months 13 to 30 
 
 
OBJECTIVES 
 
• Further analysis of splicing-affecting mutations in human disease genes. 
• Identification of the trans-acting factors binding to newly identified regulatory sequences and assessment 

of their roles in the regulation of the splicing progress. 
• Development of new database/database entries useful to identify and predict mutations in humans that 

affect splicing. 
• Identification of more potential siRNA targets to modify/rescue aberrant splicing profiles. 
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• Participant 13 will continue to work on the inhibition of HIV-1 replecation, in particular by looking at 
viral replication in primary human T-lymphocytes and on SMN2 splicing by using a transgenic mouse 
model (knockout for mouse smn, knock-in for human SMN2). 

 
 
In continuation of the long term goals of previous deliverables 48 – 50 the work plan for month 13 – 30 foresees: 
  
Deliverable 47: Generation of diagnostic and bioinformatics tools useful to identify mutations in humans 
that affect splicing 
 
 In the next 18 months we plan on extending our knowledge of the cis- and trans-acting factors that play 
a role in splicing regulation of the genes currently under study, especially NF-1, CFTR, ATM (pp.7) and the Ron 
proto-oncogene This will be performed using standard experimental techniques such as minigene mutational 
analysis and UV-crosslinking/RNA pulldown studies to map the functional regions that are altered by disease 
mutation and the trans-acting factors that are affected by these changes. It will then be necessary to validate 
either through siRNA analysis, in vitro splicing systems, or overexpression studies the relative importance of the 
trans-acting factors identified in this way. 
 
Deliverable 48: Databases (genes vulnerable to inactivating mutations due to the presence of distant 
branch points, splicing factors and related proteins) and update of motif database at the EBI with 
mutations seen in diseases studied by the network 
 
 The results obtained from deliverable 47 will then be used to identify and upgrade current EBI database 
entries. In addition, the DBASS database (pp.7) (see above) should be up and publicly available in the upcoming 
months. 
 
Deliverable 49: RNAi of trans-acting factors to modulate aberrant splicing 
 
 Finally, using novel tools such as the siRNA-resistant expression vector for TDP-43 it will be possible 
to obtain a clear indication regarding the exact role played by this protein in the regulation of CFTR exon 9 
splicing. Moreover, this siRNA-resistant vector will also be used to functionally map the domains of this protein 
that are important for its splicing inhibitory properties. This mapping analysis will provide us with alternative 
targets to inactivate its functional effects. The experience gained in these studies will then be used to characterize 
the action of the other trans-acting factors of interest such as hnRNP A1/A2 or hnRNP H/F. 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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12. Mis-splicing and Disease 
Workpackage description (month 13-30) 

 
 
Workpackage number 12 Starting day or starting event 0 month 
Participant id 4 7 10a 11 12a 13 16 17 19 25 27 
Person months 8 42 8 8 8 8 8 8 8 8 6 
 
Objectives 
 
• Further analysis of splicing-affecting mutations in human disease genes. 
 
• Identification of the trans-acting factors binding to newly identified regulatory sequences and  
assessment of their roles in the regulation of the splicing progress. 
 
• Development of new database/database entries useful to identify and predict mutations in humans that affect 
splicing. 
 
• Identification of more potential siRNA targets to modify/rescue aberrant splicing profiles. 
 
• Participant 13 will continue to work on the inhibition of HIV-1 replecation, in particular by looking at viral 
replication in primary human T-lymphocytes and on SMN2 splicing by using a transgenic mouse model 
(knockout for mouse smn, knock-in for human SMN2). 
 
 
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: 

d. The identification of common classes of regulatory elements disrupted by the mutations (enhancer, 
silencer, composite elements etc.),  

e. The investigation of the role of secondary structure determinants and trans-acting splicing factors in 
mis-splicing 

f. 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 
 
136. Generation of diagnostic and bioinformatics tools useful to identify mutations in humans that affect splicing 
(continuation of del.48, month 30). 
137. Databases (genes vulnerable to inactivating mutations due to the presence of distant branch points, splicing 
factors and related proteins) and update of motif database at the EBI with mutations seen in diseases studied by 
the network (continuation of del.49, month 30).  
138. RNAi of trans-acting factors to modulate aberrant splicing (continuation of del.50, month 30).  
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13. Co-transcriptional Mechanisms of Alternative Splicing 

Workpackage description (18 months) 
 
Workpackage number  13 Start date or starting event: 0 month 
Participant id 1b 4 6 9 10a 12b 19 20 23 24 26 
Person months 42 8 10 9 8 10 8 8 8 8 6 

 

Objectives  

• Analysis of the coupling between transcriptional and splicing regulation in order to ultimately explain how 
alternative mRNAs are expressed in vivo. 
 

 

Description of work  
The novel application of the ChIP technique to co-transcriptional splicing is a key aim. By describing co-
transcriptional spliceosome assembly in yeast, we will provide a kinetic description of how spliceosomal 
components are added to nascent RNA on the time scale of transcription. This will be enhanced by the use of 
fluorescence microscopy to study the dynamics of splicing factor recruitment to transcription units and to measure 
the kinetics of splicing catalysis. We will examine how transcriptional elongation rates - studied with RNA 
polymerase mutants that proceed at different rates and the activities of elongation factors - influence the selection of 
alternative exons. Finally, we will investigate how particular alternative splicing factors participate in transcriptional 
regulation. These joint efforts will break significant new ground by providing a comprehensive picture of the 
kinetics of transcription and splicing and their interplay.  
 

 

Deliverables (18 months)  
51. Initial description of co-transcriptional spliceosome assembly in vivo in yeast and design of systems/mutants in 
yeast for analysis of co-transcriptional spliceosome assembly mechanisms (month 18).  
52. Feasibility study of splicing factor ChIP in mammalian cells (month 18). 
53. Examination of the kinetics of RNA synthesis and co-transcriptional association of GFP-tagged versions of 
splicing regulators (e.g. SR proteins) to the SAT III locus, including investigation of the effect of SAT III RNA 
synthesis on alternative splicing of heterologous gene transcripts (month 18). 
54. Investigation of relationship between transcription elongation rates and alternative splicing, through coordinated 
development of reporter systems and compilation of transcriptional regulators that effect alternative splicing changes 
(month 18). 
 
N5. Examination of the kinetics of cyclin D1 and PS2 RNA synthesis and RNA splicing in response to a 
transcriptional stimulus. 
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Description of accomplished work (month 1-12): 
 
Co-transcriptional mechanisms of mRNA biogenesis are of interest to a large number of NoE members, not 
restricted to the official participants in WP13. In particular, the methods used for analysis of co-transcriptional 
mechanisms lend themselves to eventual applications for global analysis, generating a high degree of crosstalk 
with members of WP8. These methods include chromatin immunoprecipitation (ChIP), which detects the 
distribution of RNA polymerase II (Pol II) and its modifications as well as splicing factors along the lengths of 
genes, and chromatin-RNA immunoprecipitation (ChRIP), which detects the splicing status of nascent RNAs 
attached to active chromatin by transcription elongation complexes. These key techniques have been tried and 
validated, and new approaches have emerged as well. Good progress has been made over the first 12 months 
with most of the 18-month deliverables having been met in full.  
 
Thematic links among the groups are evident in several areas. First, a number of groups are exploiting the above 
methods, as well as sophisticated fluorescence microscopy techniques, to determine the target genes on which 
splicing regulators accumulate (Neugebauer, Biamonti, Auboeuf). Second, the role of the C-terminal domain 
(CTD) of Pol II in coupling splicing and mRNP maturation to transcription has been investigated (Kornblihtt, 
Carmo-Fonseca, Neugebauer, Séraphin). Third, the role of alternative splicing in transcriptional regulation of 
heterologous genes at the global level (Soreq). Finally, establishment of links between transcription elongation 
and co-transcriptional splicing has progressed, due to the use of drug inhibitors and a “slow” mutant of the large 
subunit of Pol II (Neugebauer, Kornblihht). Related to this are important observations of promoter-dependent 
alternative splicing (Ast) and the finding in yeast that mutations in the transcriptional co-regulator Prp45 cause a 
loss of co-transcriptional spliceosome assembly (Beggs). Taken together, the picture that emerges is that nascent 
RNAs undergo co-transcriptional splicing and mRNP maturation by mechanisms responsive to the elongation 
rate of Pol II as well as the CTD.   
 

Progress on the first 18 month deliverables 

Deliverable 51: Initial description of co-transcriptional spliceosome assembly in vivo in yeast and design of 
systems/mutants in yeast for analysis of co-transcriptional spliceosome assembly mechanisms (month 18). 
Delivered: An initial description of co-transcriptional spliceosome assembly in wild-type yeast was 
accomplished by the Neugebauer group (Görnemann et al 2005 Mol Cell 19:53-63). The “splicing factor ChIP 
assay” established here is now being extended to mutant analysis within the context of this work package 
deliverable. There are two major findings:  

1) Collaboration between Neugebauer and Séraphin labs: The Prp40 splicing factor contains a WW 
domain that has been proposed to mediate U1 snRNP interactions with the CTD, thereby linking molecularly 
transcription and splicing. To test this, a yeast strain expressing an allele of Prp40 lacking the WW domain was 
constructed. This strain is viable with no obvious growth phenotype. ChIP analysis comparing the wild type and 
the prp40 mutant were performed (Neugebauer); no alteration in any step of co-transcriptional spliceosome 
assembly was detected, indicating that interactions between the WW domain and the Pol II CTD are not required 
for co-transcriptional splicing events. Moreover, a set of 16 different reporters, containing wild-type and mutant 
introns, was introduced in the wild type and mutant strains and their splicing efficiency measured (Séraphin). We 
were thus expecting to detect exacerbated splicing defects if the WW domain impacted on the splicing of introns 
already affected for the same step by a cis-acting mutation. This screening has been very fruitful in the past 
allowing the identification of weak splicing defects. Surprisingly, no synthetic splicing defect was observed in 
this case. These results are consistent with the current ChIP data and may suggest that the Prp40-WW domain 
may not act in splicing but rather affect another cellular process. Consistently, we could not detect a defect in the 
formation of early splicing complexes (commitment complexes) in extract containing the truncated Prp40 protein 
nor detect a reduced stability of such complexes. 

2) The Prp45 protein was identified by the Beggs lab as an essential spliceosomal component through in 
vivo interactions with Prp22p. The human orthologue of Prp45p, SKIP/NCoA-62, has been shown to be both a 
spliceosome component and a transcriptional co-regulator. In ChIP assays, Prp45p was detected at promoter 
regions of transcribed genes. Furthermore, using a temperature-sensitive allele, prp45-113, a transcriptional 
defect and loss of co-transcriptional recruitment of spliceosome components were detected at the non-permissive 
temperature. The defects appear to correspond with a block to transcriptional elongation. Moreover, we found 
that Prp45p interacts in yeast two-hybrid assays with chromatin factors, including histone acetyltransferase 
components. Taken together, these data suggest that the major function of Prp45p is to serve as a transcriptional 
elongation check-point factor to ensure the proper co-transcriptional recruitment of the splicing machinery in 
budding yeast. 
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Deliverable 52: Feasibility study of splicing factor ChIP in mammalian cells (month 18). 
Delivered: The Neugebauer group has published the first study examining splicing factor distribution along 
active genes in mammalian cells by ChIP (Listerman, Sapra, and Neugebauer, 2006. Nat Struct Mol Biol 13:815-
22). The work showed that U2AF65 and the U1 and U5 snRNPs are detectable on an inducible, intron-
containing gene (c-fos) in a transcription-dependent manner. Failure to detect these factors on active intronless 
genes (histone and HSP70) suggests that introns specify splicing factor accumulation on human genes. One 
conclusion of this study in terms of feasibility is that antibodies against the splicing factors themselves do not 
generally work for splicing factor ChIP, probably due to epitope inaccessibility within the nascent mRNP. 
Therefore, we have extended our feasibility study to the use of tags in mammalian cells for this purpose; we have 
recombineered C-terminal GFP tags onto U2AF65 and Prp8 (U5 snRNP) on BACs, such that the factors will be 
expressed under the control of their own promoters. In addition, GFP-tagged BAC constructs and stable HeLa 
cell lines containing them have been established for members of the SR protein family (SRp20, SC35, SRp55, 
SRp75, and 9G8), which have alternative splicing functions. SR protein-specific antibodies do not work for 
splicing factor ChIP. Use of antibodies specific for GFP works very well for ChIP of the inducible c-fos gene, 
establishing a system that can now be extended to the study of other genes. 
 
Deliverable 53: Examination of the kinetics of RNA synthesis and co-transcriptional association of GFP-
tagged versions of splicing regulators (e.g. SR proteins) to the SAT III locus, including investigation of the 
effect of SAT III RNA synthesis on alternative splicing of heterologous gene transcripts (month 18). 
Delivered: Biamonti has established a Hamster cell line expressing human SATIII repeats, which are 
transcriptionally activated upon heat shock. RT-qPCR was developed and showed 104-fold induction of SATIII 
RNAs. SF2 was recruited to the activated locus and changes in alternative splicing of the E1A minigene were 
robustly detected. Bioinformatic identification of human genes containing SATIII repeats led to the finding that 
some of these individual genes are also upregulated upon heat shock.  
 
Deliverable 54: Investigation of relationship between transcription elongation rates and alternative 
splicing, through coordinated development of reporter systems and compilation of transcriptional 
regulators that effect alternative splicing changes (month 18). 
Delivered: Two groups have investigated the effects of transcription elongation inhibitors on pre-mRNA 
splicing. Neugebauer showed that camptothecin, an inhibitor of topoisomerase I, causes elevated accumulation 
of splicing factors on the c-fos gene (ChIP) and elevated levels of co-transcriptional splicing (ChRIP). 
Kornblihtt’s lab has explored the use of transcriptional inhibitors flavopiridol and DRB, which are currently 
studied through use of alternative splicing reporter mini-genes (e.g. FN), and this is being extended to 
endogenous genes (see future work plan).  
 
Deliverable N5: Examination of the kinetics of cyclin D1 and PS2 RNA synthesis and RNA splicing in 
response to a transcriptional stimulus. 
Delivered: (Auboeuf) We have developed an approach inspired by ChIP that allows access to nascent transcripts 
associated to pol II. This technique consists of Pol II IP and recovery of co-immunprecipitated transcripts that 
are subsequently analyzed by RT-qPCR. With this technique applied to the endogenous Cyclin D1 gene, we 
have shown the presence of pol II- associated cyclin D1 pre-mRNA but more importantly, we have shown the 
presence of partially spliced cyclin D1 pre-mRNA forms. 
 
The following has been delivered, though not listed specifically in the original 18-month work plan. 
I. (Ast) The influence of promoter identity on AS of a mini-gene of human IKBKAP was found to greatly affect 
exon 20 inclusion level. Under a strong CMV promoter, exon 20 is constitutively spliced, and following 
IVS20(+6T --> C) mutation the exon is totally skipped. However, transcription driven by the endogenous 
IKBKAP promoter, led to inclusion in the presence of the mutation. This indicates that splicing of exon 20 of the 
human IKBKAP gene is greatly affected by the promoter type – a strong promoter leads to full exon skipping, 
whereas the endogenous one, which is 2.5-fold less active, improves exon 20 recognition by the splicing 
machinery following mutation. 
II. (Kornblihtt & Bertrand collaboration): in vivo imaging of RNA pol II elongation using FRAP (fluorescence 
recovery after photobleaching) was performed, using either WT or a mutant form of RNA pol II, reported to be 
slow in vitro (C4 mutant). The results clearly indicate that the C4 mutant is indeed slow in vivo. These results 
were included in a manuscript submitted for publication. 
III. (Carmo-Fonseca) Previous work showed that transcripts derived from human β-globin genes containing 
splice site mutations are retained at the site of transcription. New work, carried out in MEL cell lines that express 
α-amanitin resistant RNA Pol II with either full-length or truncated forms of the Pol II CTD, shows a key 
connection between transcription and mRNP biogenesis is provided by the CTD. Deleting 21 C-terminal heptads 
of the CTD causes transcript retention at the site of transcription but without inhibiting splicing or 3’end 
cleavage. This implies a previously unsuspected involvement of the CTD in mRNP maturation events that occur 
after splicing and cleavage have taken place.  
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 Intriguingly, over-expressed RNA Pol II was predominantly hypophosphorylated, soluble and 
accumulated in the cytoplasm in a CRM1-dependent manner. The transcriptionally active, hyper-phosphorylated 
form of RNA Pol II was restricted to the nucleus and its levels remained remarkably constant. As eukaryotic 
RNA polymerase II is a low-abundance complex enzyme composed of 12 distinct subunits, these results suggest 
that nucleo-cytoplasmic shuttling of RNA Pol II LS may provide a mechanism to control the pool of RNA 
polymerase subunits that is accessible for assembly of a functional enzyme in the nucleus. (Custódio et al, Exp. 
Cell Res. 2006). 
IV. (Kjems): mechanisms underlying “reverse coupling” in gene expression – from RNA splicing back on 
transcription – has been investigated. By site-specifically integrating wild type and 5’ splice site point-mutated 
HIV-1 and b-globin reporter genes into HEK293 cells, we have created a system where differences in 
transcription- and RNA processing-efficiencies can readily be compared in the same background. Run on 
analysis showed that the 5’ splice site mutations affect transcription rate and compensatory mutations showed 
that U1 snRNA binding to the 5’ splice site is the determining factor. Using ChIP, we have strong evidence that 
the presence of a proximal 5’ splice site (and presumably U1 snRNP binding) stimulates transcription initiation 
at a step after general promoter nucleosome remodelling, and prior to pre-initiation complex (PIC) assembly. 
These observations have been submitted for publication. (Damgaard CK, Kahns S, Lykke-Andersen S, Nielsen 
AL, Jensen TH and Kjems J. A proximal 5’ splice site stimulates transcriptional initiation in vivo. Submitted). 
V. (Soreq) We have been working on the regulation of alternatively spliced transcripts and their ability to affect 
transcriptional regulation of splicing factors. This is a part of our ongoing investigation of how splicing may 
effect transcriptional regulation. Using a home-made spotted microarray focused on splicing-associated 
transcripts, we tested the effects of excess 3’ splice variants of human AChE on splicing-related gene expression 
in semi-differentiated neuronal P19 cells. Of the tested transcripts, 17.3% and 20.2% showed modified 
expression levels (log2 of the ratio <0.3 or >0.3) in transfected P19 cells overexpressing the stress-inducible 
AChE-R variant or the synaptic AChE-S protein, respectively. Multiple transcripts encoding serine-arginine rich 
(SR) and SR-related splicing regulators were suppressed in cells expressing either of these variants, whereas the 
gene groups including splicing-related helicases and transcripts involved in apoptosis displayed variant-specific 
changes. Our findings are compatible with the proposal that neuronal overexpression and alternative splicing of 
pre-AChE mRNA may be causally involved in global regulation of alternative splicing, causing subsequent 
modifications in the expression patterns of numerous target genes. Current and future experiments address 
whether this change in expression level is a result of transcription enhancement, shift in splicing, or nonsense-
mediated decay. 
VI. (Kornblihtt) Previous studies have linked CTD with co-transcriptional pre-mRNA processing such as 
capping and 3' end formation, but little is known about CTD function in alternative splicing. We used various pol 
II CTD mutants and fibronectin reporter minigenes to study the role of the CTD in the regulation of alternative 
splicing. We found that the CTD is required for the inhibitory action of the serine-arginine-rich protein SRp20 
on the inclusion of the EDI cassette exon into the mature mRNA in an elongation-independent manner. Our 
results suggest that the CTD promotes exon skipping by recruiting SRp20 and that elongation and factor 
recruitment contribute independently to the transcriptional control of alternative splicing (de la Mata, M., and 
Kornblihtt, A.R. 2006. Nat. Struct. Mol. Biol. 13:973-980). 
 
WP13 integration 
 
Neugebauer group (1b) hosted pre-doc Mariano Allo from Alberto Kornblihtt's lab 2-21 July 2006. He came to 
learn ChIP in mammalian cells. A pre-doc plans to visit Jean Beggs lab in 2007 to learn in vitro splicing. 
Three members of the Neugebauer group participated in the imaging workshop held in Lisbon in November: 
Magdalena Strzelecka (pre-doc), Marta Pabis (pre-doc) and Minna-Liisa Änkö (post-doc). Post-doc Aparna 
Sapra attended the Kick-off meeting in April. Karla Neugebauer attended a EURASNET planning session at the 
RNA Meeting in Seattle in June. 
 
Alberto Kornblihtt () attended the Gordon Conference "The biology of post-transcriptional gene regulation", 
Oxford, England with EURASNET funds. Dr. Paula Cramer visited the laboratory of Dr. Juan Valcárcel in 
Barcelona to perform and analyze alternative splicing microarrays probed with RNAs from cells treated or 
untreated with DRB and flavopiridol. These drugs are pol II elongation inhibitors and the idea is to identify 
alternative splicing events that are sensitive to changes in elongation. The graduate student Mariano Alló visited 
the laboratory of Dr. Karla Neugebauer in Dresden to learn Chromatin immunoprecipitation of endogenous 
genes in mammalian cells. The aim is to assess the distribution in internal regions of the fibronectin gene of 
specific histone covalent modifications known to be associated to repression or activation of transcription and to 
correlate this distribution with inclusion levels of an alternative exon. 
 
Gil Ast and his students (Maayan Amit and Hadas Keren) attended the Kick-off meeting in Sitges; 
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Auboeuf 
Participation of Pierre de la Grange (PhD. student) to the workshop “Splicing regulatory motif” (Stefan Stamm) 
 
Jean Beggs and David Barrass attended the Sitges meeting and student Vanessa Cristao participated in the 
microscopy workshop organised by Carmo in Lisbon. 
 
Jørgen Kjems attended the Sitges meeting and his student Ulrik Rabek participated in the microscopy workshop 
organised by Carmo in Lisbon. 
 
Bertrand Séraphin (12b) attended the Kick-off meeting in Sitges. 
 

Publications acknowledging EURASNET support: 
 
de la Mata, M. & Kornblihtt, A. R. 2006. RNA polymerase II C-terminal domain mediates regulation of 
alternative splicing by SRp20. Nature Struct. Mol. Biol. 13, 973-980. Commented as News and Views in Nature 
Struct. Mol. Biol. 13, 952-953, 2006. Selected in Faculty of 1000. 
 
Kornblihtt, A. R. 2006. Chromatin, transcript elongation and alternative splicing. Nature Struct. Mol. Biol. 13, 
5-7. (News and Views article) 
 
Srebrow, A. & Kornblihtt, A. R. 2006. The splicing and cancer connection. J. Cell. Sci. 119, 2635-2641. 
 
Sklan EH, Berson A, Birikh KR, Gutnick A, Shahar O, Shoham S, Soreq H. 2006. Acetylcholinesterase 
modulates stress-induced motor responses through catalytic and noncatalytic properties. Biol Psychiatry 60:741-
51. 
 
Ben-Ari S, Toiber D, Sas AS, Soreq H, Ben-Shaul Y. 2006. Modulated splicing-associated gene expression in 
P19 cells expressing distinct acetylcholinesterase splice variants. J Neurochem. 97 Suppl 1:24-34. 
 
Meshorer E, Soreq H. 2006. Virtues and woes of AChE alternative splicing in stress-related neuropathologies. 
Trends Neurosci. 29:216-24 (review). 
 
Pick, M., Perry, C., Grisaru, D., Lapidot, Z., Naparstek, E., Deutsch, V. and Soreq, H. 2006. Stress-induced 
cholinergic signaling promotes inflammation-associated thrombopoiesis. Blood 107: 3397-3406. 
 
Kim E, Magen A, Ast G. 2006. Different levels of alternative splicing among eukaryotes. Nucleic Acids Res. 
[Epub ahead of print]  
 
Ram O, Ast G. 2007. SR proteins: a foot on the exon before the transition from intron to exon definition. Trends 
Genet. 23:5-7.  
 
Goren A, Ram O, Amit M, Keren H, Lev-Maor G, Vig I, Pupko T, Ast G. 2006. Comparative analysis identifies 
exonic splicing regulatory sequences—The complex definition of enhancers and silencers. Mol Cell. 22:769-81.  
 
Andersen CB,  Ballut L,  Johansen JS,  Chamieh H,  Nielsen KH,  Oliveira CL,  Pedersen JS,  Séraphin B,  Le 
Hir H,  Andersen GR. Structure of the exon junction core complex with a trapped DEAD-box ATPase bound to 
RNA. Science (2006) 313, 1968-1972. 
 
 
Plan of Work Months 13-30 
 
Objectives are continued from months 1-18 
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. 
 
Deliverable 51: Continued addition of mutant strains and splicing reporters for the yeast system (months 
13-30). Beggs, Neugebauer, Seraphin. 
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Deliverable 52: Continued feasibility testing of key experimental approaches (months 13-30). Continued 
characterization of the BAC-tagging system for application in ChIP. 
 
Deliverable 53: Continued search for AS events affected by expression of the SATIII locus (month 13-30). 
 
Deliverable 54: Continued examination of the kinetics of transcription and splicing. including the impact 
of steroid hormones. Compilation of transcription elongation regulators and alternative splicing reporters 
(months 13-30). 
 
Deliverable N5: Continued examination of the kinetics of cyclin D1 and PS2 RNA synthesis and RNA 
splicing in response to a transcriptional stimulus (month 13-30). 
 
Deliverables newly devised for months 13-30: 
 
• Elongation and alternative splicing  
 
I.  Kornblihtt and Valcárcel will collaborate to perform and analyze alternative splicing microarrays 
probed with RNAs from cells treated or untreated with DRB and flavopiridol. These drugs are pol II elongation 
inhibitors that will enable the identification of alternative splicing events that are sensitive to changes in 
elongation.  
Ast will utilize the “slow” Pol II mutant (protocols, constructs and experimental advice from Kornblihtt) to 
determine whether elongation rate impacts alternative splicing of IKBKAP exon 20.  
 
II.  Beggs will determine the specific step at which transcription is affected by prp45 mutants, using 
antibodies specific for the different phosphorylated forms of pol II in ChIP assays, and ChIP on chip analyses 
will be performed. 
 
• Role of the CTD mRNA biogenesis 
 
 Construction of cell lines to investigate the requirement of the CTD of RNA Pol II on mRNA release 
from the site of transcription (Carmo-Fonseca). Determine the requirement for the CTD for alternative splicing 
of human IKBKAP exon 20 (Ast), by expression of a-amanitin resistant forms of Pol II bearing CTD deletions 
and truncations (Kornblihtt).  
 
• Recruitment of splicing factors to target genes 
 

I. Determine the recruitment patterns of distinct GFP-tagged SR proteins to a variety of selected 
genes (intronless, constitutively spliced intron-containing, and alternatively spliced) by ChIP, in 
order to address the question of whether SR proteins function independently on different genes. We 
will also determine by fluorescence microscopy whether distinct SR proteins are recruited to the 
SATIII locus (Neugebauer, Biamonti). 

II. Comparison of c-fos and cyclin D1 genes with respect to: splicing factor recruitment (ChIP), 
spliced levels on chromatin (ChRIP), and spliced levels attached to RNA pol II (Aubeouf & 
Neugebauer). 

III. Feasibility study of application of yeast 3-hybrid system to identify RNA binding proteins 
interacting with SATIII transcripts (Biamonti). 

 
• Feedback from splicing to transcription  
 
Initial description of coordination between splicing and transcription elongation (Carmo-Fonseca) and 
identification of cellular factors involved in the coupling between 5’ splice site recognition and transcriptional 
initiation (Kjems).  
 

 
Deviations from the project workprogram 
NONE 

Corrective actions taken/suggested 
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13. Co-transcriptional Mechanisms of Alternative Splicing 

Workpackage description (month 13-30) 
 
Workpackage number  13 Start date or starting event: 0 month 
Participant id 1b 4 6 9 10a 12b 19 20 23 24 26 
Person months 42 8 10 9 8 10 8 8 8 8 6 

 

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. 

 

Description of work  
The novel application of the ChIP technique to co-transcriptional splicing is a key aim. By describing co-
transcriptional spliceosome assembly in yeast, we will provide a kinetic description of how spliceosomal 
components are added to nascent RNA on the time scale of transcription. This will be enhanced by the use of 
fluorescence microscopy to study the dynamics of splicing factor recruitment to transcription units and to measure 
the kinetics of splicing catalysis. We will examine how transcriptional elongation rates - studied with RNA 
polymerase mutants that proceed at different rates and the activities of elongation factors - influence the selection of 
alternative exons. Finally, we will investigate how particular alternative splicing factors participate in transcriptional 
regulation. These joint efforts will break significant new ground by providing a comprehensive picture of the 
kinetics of transcription and splicing and their interplay.  
 

 

Deliverables (18 months)  
139. Initial description of co-transcriptional spliceosome assembly in vivo in yeast and design of systems/mutants in 
yeast for analysis of co-transcriptional spliceosome assembly mechanisms (continuation of del.51, month 30).  
140. Feasibility study of splicing factor ChIP in mammalian cells (continuation of del. 52, month 30). 
141. Examination of the kinetics of RNA synthesis and co-transcriptional association of GFP-tagged versions of 
splicing regulators (e.g. SR proteins) to the SAT III locus, including investigation of the effect of SAT III RNA 
synthesis on alternative splicing of heterologous gene transcripts (continuation of del. 53, month 30). 
142. Investigation of relationship between transcription elongation rates and alternative splicing, through coordinated 
development of reporter systems and compilation of transcriptional regulators that effect alternative splicing changes 
(continuation of del.54, month 30). 
99. Examination of the kinetics of cyclin D1 and PS2 RNA synthesis and RNA splicing in response to a 
transcriptional stimulus. (continuation of  del. N5 , month 30) 
100. Use pol II elongation inhibitors and Pol II mutants to study how elongation impacts alternative splicing. (month 
30) 
101. Determine the specific step at which transcription is affected by Prp45p mutants. (month 30) 
102. Investigate the requirement of the RNA Pol II CTD for mRNA release from the site of transcription and 
alternative splicing of human IKBKAP exon 20. (month 30) 
103. Determine the recruitment patterns of distinct GFP-tagged SR proteins to a variety of selected genes (intronless, 
constitutively spliced intron-containing, and alternatively spliced) (ChIP) and to the SATIII locus (fluorescence 
microscopy). (month 30) 
104. Comparison of c-fos and cyclin D1 genes with respect to: splicing factor recruitment (ChIP), spliced levels on 
chromatin (ChRIP), and spliced levels attached to RNA pol II. (month 30) 
105. Feasibility study of application of yeast 3-hybrid system to identify RNA binding proteins interacting with 
SATIII transcripts. (month 30) 
106. Investigation of feedback from splicing to transcription. (month 30) 
 



 
 

 91 

 
14. Chemical Biology and Therapeutics 
Workpackage description (18 months) 

 
Workpackage number  14 Start date or starting event: 0 month 

Participant id 1a 3 10b 12a 12c 13 17 22 25 

Person months 10 8 8 42 8 8 8 8 8 

 

Objectives 

• Development and full implementation of a miniaturised in vitro as well as ex vivo pre-mRNA splicing assay suitable for 
high-throughput screening 

• Refinement of cell-biological pre-mRNA splicing assays using available small molecules and antisense oligonucleotides that 
modulate (alternative) splicing in vitro 

• Initial screening of a chemical library as a “proof of concept” 

• Identification of novel inhibitors of the pre-mRNA splicing reaction as targets for further work on (i) their structure-based 
mechanism of action, and (ii) their use in model projects for the development of clinically useful drugs that direct the 
splicing pathway. 

 
 

Description of work 

This workpackage will initially focus on the development of a high-throughput system for pre-mRNA splicing in vitro.  To 
this end a splicing reaction that gives a fluorescence readout will be established.  Several different strategies are conceivable 
(e.g., fusion of the pre-mRNA substrate to the coding region for a fluorescently active protein), these will be tested in a test-
tube format for robustness and sensitivity.  This will first be done with one or two simple model substrates (splicing of a single 
intron) to establish general conditions suitable for high-throughput screening.  Finally, the most promising set-up will be 
optimised and miniaturised, to allow the simultaneous analysis of numerous splicing reactions in vitro in a microtitre format. 

In parallel with this, work will be continued (i) 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, and (ii) on the usage of antisense 
oligonucleotides or derivatives thereof (e.g. PNA) to correct aberrant splicing patterns.  The availability of primary fibroblastic 
cell cultures from different patients will allow us to test directly the efficiency and selectivity of chemical drugs and 
oligonucleotide-based compounds in influencing the splicing of endogenous mutated genes. This can also be combined with 
the Drosophila and mouse model systems for specific diseases, which will be produced by other members of the NoE. In 
addition, the promising results using indole derivatives to block HIV replication in cell culture chronically infected by the 
virus, incline us to test the potential of the available substances on treatment of viral infections (e.g. HIV). The results of these 
studies are expected to be of threefold value: (i) they will provide insight into the function of available drugs, (ii) they will lead 
to improved cell-biological assays for the screening and analysis of small-molecule inhibitors of pre-mRNA splicing (e.g. in 
respect of membrane permeability and toxicity), and (iii) through the application of the first two, they will open up approaches 
to the exploitation of alternative splicing in a therapeutic context.  It is realistic to expect that the first two of these will be 
realised, and that initial results in connection with the third will also be obtained. 

As a “proof of concept” for the identification of novel small-molecule inhibitors of the splicing reaction using the high-
throughput system, an examplary screening process will be performed.  Several small to medium-sized libraries, which can be 
easily tested within the scope of the NoE, are available (e.g. 6000 compounds from the Institute Curie).  The experience 
obtained in identifying the inhibitors already known suggests that some compounds in a library of this size will inhibit splicing 
– at least at higher concentrations.  The successful identification of novel splicing inhibitors using a high-throughput system 
will show that this strategy can be expanded to more complex substrates (i.e. alternatively spliced pre-mRNAs with 
pathological relevance) and be used for the screening of large chemical libraries.  This will provide the basis for the long-term 
goal of discovering substances with a therapeutic activity that is based on the modulation of alternative splicing patterns. 
 
 

Deliverables  

55. In vitro pre-mRNA splicing assay with a fluorescence readout suitable for high-throughput analysis (month 18) 

56. Cell-biological assays of available and newly identified inhibitors/modulators of pre-mRNA splicing (month 18) 
57. On the basis of the items above, a more detailed design for the generalization high-throughput system for pre-mRNA 
splicing (month 18) 
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Description of accomplished work (month 1-12): 
 
1)  As a first test towards a high-throughput screening for small molecule inhibitors of pre-mRNA splicing in 

vitro, laboratory of R. Lührmann (partner 1a) tested a small collection (< 100) of known bio-active 
compounds regarding their effect on the splicing of a simple ‘exon-intron-exon’ substrate, MINX pre-
mRNA, using a standard in vitro assay (i.e. with radioactively labeled pre-mRNA and separation/detection 
of the products by gel electrophoresis and autoradiography). Intriguingly, five substances reproducibly 
inhibited pre-mRNA splicing prior to the first catalytic step with IC50s (concentrations that give 50% 
inhibition) in the micromolar range. Inhibition of splicing is independent from the identity of the pre-mRNA 
substrate, indicating that these substances are general inhibitors of pre-mRNA splicing in vitro. Further 
characterization of the block by analysis of the stalled splicing complexes on native gels demonstrated that 
one inhibitor only allows formation of the pre-spliceosome (or A complex), while fully assembled 
spliceosomes (B complexes) can still be observed in the presence of the other four chemicals, but their 
activation for catalysis is inhibited. With all five newly identified inhibitors, the stalled splicing complexes 
have been preparatively isolated and used for further studies. First, it has been shown that the stalled 
spliceosomes represent functional intermediates by chasing these into active complexes in appropriately 
depleted nuclear extracts. Second, the RNA and protein composition of the stalled spliceosomes was 
determined. As expected, the stalled A complex only contained the U1 and U2 snRNAs. However, this 
complex differs significantly in its protein composition (as determined by mass spectrometry) from the A 
complex previously isolated in this laboratory (Hartmuth et al., 2002; Behzadnia et al., in press), lacking at 
least 10 of its core proteins. Characterization of the stalled B complexes identified at least two different 
classes of inhibitors: for one inhibitor, the stalled spliceosomes contained all five U snRNAs in apparently 
stochiometric amounts, while U1 snRNA is underrepresented in the spliceosomes stalled by the other three 
inhibtors. Similar to the stalled A complex, the stalled B complexes also show significant differences in the 
relative abundances of a number of proteins from the previously characterized B complex (Deckert et al., 
2006) and also between each other. Third,  preliminary structural studies of one of the stalled B complexes 
were initiated by electron microscopy. Comparison with the previously characterized B complex (Deckert et 
al., 2006) showed that the stalled complex shows less structural flexibility, indicating that this represents a 
more homogenous population. Altogether, these results indicate that small molecule inhibitors of pre-mRNA 
splicing will be valuable tools to identify, isolate and characterize novel intermediates of the splicing cycle 
that were previously not accessible. During the last 12 months Laboratory of A. Lamond (Partner 22) has 
also screened over 2000 chemical compounds from different libraries using both HeLa in vitro splicing 
assays AND a Biacore assay to examine protein-protein interaction between spliceosome factors. This 
partner has identified 8 distinct compounds that reproducibly inhibit splicing and these are currently being 
evaluated by medicinal chemists for their suitability for further development, either as research tools and/or 
therapeutic agents.  

 
2)  A major part of this initiative has also been the recent establishment of a large scale drug development and 

screening centre in Dundee "http://www.drugdiscovery.dundee.ac.uk/". A. Lamond (Partner 22) is in close 
contact with Professor J. Frearson and other senior members of this facility with a view to using their 
equipment, expertise and excellent libraries of over 60,000 highly selected chemical compounds pre-
screened for properties suitable for small molecule drug development. This involves development and 
testing of in vitro assay formats suitable for reliable robotic automation and this work is in progress to 
optimise design.  

      To develop a high-throughput system for pre-mRNA splicing in vitro, a splicing reaction that gives a 
fluorescence readout was required. To this end, different procedures were tested in a standard test tube 
format in the laboratory of R. Lührmann (Partner 1a). Using MINX as a model in vitro pre-mRNA substrate, 
we could show that it is possible to detect spliced mRNA by hybridization of a fluorescently labeled 
oligonucleotide to the exon-junction, the newly formed sequence element present only in the mRNA 
product, but not in the pre-mRNA. Hybridization of the oligonucleotide to the mRNA can be recognized as 
a change in its diffusion time by fluorescence correlation spectroscopy (FCS) using the Olympus MF20 
multiwell plate reader. The FCS measurement is performed in a confocal volume with a single molecule 
detection mode, thus, this assay requires only a very small reaction volume (theoretically below 1 µl), which 
makes it ideal for high-throughput procedures. The assay has a high sensitivity (about 0.1 nM mRNA can be 
specifically detected, which is more than one order of magnitude lower than the mRNA concentration after 
splicing), is fast (the measurement time can be as short as 1 second per sample), and robust when performed 
in a multi-well format (Z’ ≈ 0.5; Z’ is defined by the difference between positive and negative controls and 
their standard deviations, and should be > 0.3 for screening procedures). In addition, this assay can be 
adapted to any pre-mRNA simply by changing the sequence of the fluorescently labeled oligonucleotide. 
Thus, Partner 1a has established an in vitro pre-mRNA splicing assay with a fluorescence readout amenable 
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for high-throughput analysis (deliverable 55). In parallel, this partner has begun to adapt the in vitro 
splicing protocol to conditions that are suitable for a pipetting robot, so that the screening can be performed 
semi-automatically. Currently Partner 1a is in the process of screening a library of about two thousands 
natural compounds that are obtained from the group of Herbert Waldmann (Max-Planck Institute for 
Physiology, Dortmund/Germany) in this manner. Each compound will be analyzed in duplicate, which will 
allow to evaluate the reproducibility and sensitivity of our procedure under screening conditions. Altogether, 
we are close to have conditions that will allow the design of a generalized in vitro high-throughput system 
for pre-mRNA splicing (deliverable 57). 
 
Laboratory of G. Tocchini-Valentini (Partner 10b) has also carried out experimental tests for the 
development of novel cell-biological assays of available and newly identified inhibitors/modulators of 
alternative mRNA splicing, in mouse and other mammalian cell lines, based on the original cis- and trans- 
Archaea-express technology (Deidda, Rossi and Tocchini-Valentini, 2003, Nature Biotech. 21, 1499-1504). 

       
In order to establish general conditions, ex-vivo, suitable for medium throughput screening (96 wells plates) 
of molecules that are able to selectively interfere with the activity of SR proteins and putatively apt to 
correct pathological splicing events, J. Tazi (Partner 12a) has engineered a set of different luciferase reporter 
minigene constructs. After transfection in HeLa cells these reporters express a transgene carrying the 
sequence of luciferase interrupted by an exon containing an ESE (Exonic Splicing Enhancer) specific for 
each SR protein. The rationale is straightforward. In untreated cells, the presence of a functional SR protein 
specific for the ESE present in the given reporter cell line leads to the inclusion of the additional exon which 
inactivates the luciferase protein. In the presence of a drug active against the SR protein, the interrupting 
exon is skipped and the luciferase protein is produced. Luciferase based reporters have, also, been generated 
to harbour either mutated exonic sequences from LMNA gene responsible for premature aging (Progeria 
syndrome) or exonic sequences from Dystrophin gene whose skipping is important for the correction of 
Duschenne Muscular Dystrophy (DMD). These plasmids were included in EURASNET database 
(pFlucASF/SF2, pFlucSRp55 and pFlucSC35, pFlucDMD51, pFlucLMNAwt and pFlucLMNAmut) 
(deliverable 56). 
 
Laboratory of J. Stévenin (Partner 25) has developed new tools for screening chemicals targeting 
specifically SR proteins. One of the objectives of WP14 is to target the splicing activatory complexes which 
assemble onto various splicing enhancer sequences whose regulation relies upon their recognition by one 
specific SR protein. To bypass the technical problems created by the use of completely reconstituted in vitro 
systems with purified single SR proteins, which rely on the different intrinsic activities of the different 
protein preparations, we developed another system based on the preparation of nuclear extracts isolated 
from cells overexpressing each of the SR proteins we wish to analyse (SRp20, SC35, 9G8, ASF/SF2, 
SRp30c, SRp40, SRp55, as well as the SR-related Tra2b1 protein). Therefore we have subcloned the cDNA 
of each of these proteins into the same expression vector (called pTT3), which has the great advantage of 
giving a much higher expression level in transfected cells than most commonly used expression vectors. 
After having prepared SR protein-expressing extracts from transfected cells, we will now test the different 
extracts using a variety of functional assays (RNA binding assays to monitor their association with their 
specific targets, splicing assays using specific pre-mRNA susbtrates, etc…) to determine whether they will 
be suitable for screening purposes.  

 
3) a) The screening J. Tazi (Partner 12a) of a “small molecule” library (6700 compounds) originating from 

Institut Curie, Paris (D. Grierson) led to the identification of approximately 100 indole derivatives that 
selectively inhibit the activity of individual SR proteins (Soret et al., 2005). This finding offered the exciting 
possibility to develop an alternative pharmacological approach for AIDS, aging, DMD and cancer treatment, 
based entirely on the use of “small molecules inhibitors “ to modulate splicing efficiencies of target pre-
mRNAs. On further more detailed study of the efficiency/activity of the indole derivatives on several 
pathological splicing processes four interesting lead molecules were selected for development for the 
following clinical applications: 

 
Anti-HIV: Treatment of chronically HIV-1 infected T cell lines and stimulated by PMA or PBMCs infected 
with different laboratory viral strains or strains provided by patients resistant to anti-HIV tri-therapies 
(HAART), revealed that the compound C29 is an excellent viral production inhibitor.drug-treatment of 
primary blood cells did not, however, have adverse effects on cell cycle transition, apoptosis, and general 
cytotoxicity. The splicing profiles of endogenous genes involved in these processes were also not altered, 
implying that human splicing factors represents a novel and promising drug target for the development of 
advanced antiretroviral therapies, particularly for the inhibition of multidrug-resistant viruses. This work 
involved a collaboration between C.B (Partner 12c) and JT (Partner 12a).  By using in vitro produced RNAs 
containing the HIV-1 D1 splicing site coupled with each of the HIV-1 acceptor sites, Partner 12c tested the 
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effects of the anti-ASF compounds selected by Partner 12a, on the activity of individual HIV-1 acceptor 
splicing sites. As expected, utilization of the ASF/SF2 activated site A2, is strongly inhibited by the anti-
ASF compounds. Addition of a large excess of the recombinant ASF/SF2 protein restore splicing activity. In 
contrast, the anti-ASF compounds did not inhibit site A3, which is known to be activated by the SC35 and 
SRp40 proteins. 
 

 
      Anti-metastatic drugs: An altertnative isoform of the Ron proto-oncogene, generated by alternative 

splicing, is involved in cell dissociation, mobility and matrix invasion (Ghigna et al. (2005) Mol Cell. 
20:881-90. This isoform called deltaRon is an inducer of metastic phenotype. Treatment of cells expressing 
this isoform with indole compounds C48, C78 or C92 triggers changes in Ron alternative splicing that 
reduces deltaRon expression. These compounds are, therefore, promising leads for the development of anti-
metastatic drugs. This work involved a collaboration between G.B (Partner 10) and JT (Partner 12a). 

 
      Duchenne Muscular Dystrophy (DMD): Mutations in the dystrophin gene that prevent protein synthesis 

lead to DMD, the most common serious childhood muscular dystrophy. One approach that has generated 
substantial interest over the last few years is induced exon skipping with anti-sense oligonucleotide, which 
can by-passed either nonsense mutation or  frame-shifting re-arrangement and results in a transcript that 
could be translated into a functional Dystrophin protein. Treatment of myoblastes derived from mdx, a 
mouse model for DMD, that harbours a stop codon in exon 23 of dystrophin gene with indole compound 
C92, led to skipping of this exon. The efficiency and selectivity of C92 was enhanced when combined with 
an anti-sense oligonucleotide that target the splice site junction. Thus, offering a novel and promising 
therapeutic strategy. 

 
     Physiological aging: Hutchinson-Gilford progeria syndrome (HGPS) is a pathology in which mRNA 

splicing alterations affect the normal expression of Lamin A/C proteins encoded by the LMNA gene. We 
are mostly interested in the heterozygous de novo point mutation located in exon 11 of the LMNA gene, 
which is transcribed to lamin A, while the shorter lamin C is unaffected by the mutation. The GGC>GGT 
G608G single-base substitution reveals a cryptic splice site and is proposed to result in a truncated 
transcript encoding a protein that is 50 amino acids shorter. J. Tazi (Partner 12a) has identified one SR 
protein splicing factor as a key player in the HGPS aberrant splicing (unpublished result). They further 
identified, amongst the indole family of molecules, compounds that selectively inhibit SR protein activity. 
Given that similar alteration of lamin A/C splicing was observed in aged individuals, finding novel 
molecules that interfere with aberrant splicing will be useful for the comprehension and hopefully the 
treatment of physiological aging.  

 
      Inhibition of nonsense-mediated mRNA decay NMD process: among the indole derivatives, C70 

compound was able to stabilize mRNA harboring a premature termination codon which is subjected to 
NMD. This compound was able to inhibit nucleus-associated as well as cytoplasmic NMD and allowed 
accumulation of NMD factory in cytoplasmic processing bodies (P-bodies). Given that one third of genetic 
diseases and many forms of cancer have a nonsense mutation as origin, the candidate molecule could 
constitute a new therapeutic pathway for some genetic diseases  

 
      b) Spinal Muscular Atrophy: The laboratory of S. Stamm (Partner 3) investigated how splice site selection 

is regulated by dephosphorylation. They demonstrated that protein phosphatase 1 (PP1) binds to the splicing 
factor transformer2-beta1 (tra2-beta1) via a phylogenetically conserved RVDF sequence located on the 
RNA recognition motif (RRM) of tra2-beta1. PP1 binds directly to tra2-beta1 and dephosphorylates it, 
which strengthens the interaction between tra2-beta1 and other proteins. Nine other proteins, including 
SF2/ASF and SRp30c contain an evolutionary conserved PP1 docking motif in the beta-4 strand of their 
RRMs indicating that binding to PP1 is a new function of some RRMs. Reducing PP1 activity by either the 
cell permeable inhibitor tautomycin or by its nuclear inhibitor NIPP1 promotes usage of numerous 
alternative exons, demonstrating a role of PP1 activity in splice site selection. PP1 inhibition promotes 
inclusion of the survival of motoneuron 2 (SMN2) exon 7 in a mouse model for spinal muscular atrophy, 
suggesting a new principle for the treatment of diseases caused by missplicing events. The data also indicate 
that the binding of PP1 to evolutionary conserved motifs in several RRMs is the link between known signal 
transduction pathways regulating PP1 activity and pre-mRNA processing. 
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Plan for the next 18 months (month 13 – 30) 
 
The objectives for this workpackage have been redesigned to reflect the further evolution of this workpackage in 
the light of already achieved goals: 
 
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. 
 
 
 
Based on these objectives the following new deliverables are envisaged: 
 
1. Analysis of chemical derivatives of the five newly identified inhibitors of pre-mRNA splicing 
 
2. Adaption of the in vitro pre-mRNA splicing assay with a fluorescence readout to additional pre-mRNA 
substrates 
 
3. Purify SR protein associated complexes and probe SR protein/drug interaction with photo-affinity molecules. 
 
 
Description of future work 
 
We will continue to characterize the five newly identified inhibitors of pre-mRNA-splicing in vitro (Partner 1a). 
It is important to understand their mode of action and to identify the direct molecular targets of these substances. 
For this, two strategies will be applied. First, we will test derivatives of these substances regarding their effect on 
pre-mRNA splicing in vitro. Synthesis of these derivatives will be performed by the “Scottish Hit Discovery 
Facility” at the University of Dundee (Julie Frearson, Dundee, Scotland). EURASNET acquired synthesis and 
support for these (and similar) purposes at both facilities. These analyses will identify the functional group(s) 
and overall scaffold required for inhibition by the substances. Comparison of these results within these five 
chemicals, with other recently identified inhibitors of pre-mRNA splicing (partner 12a), 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. Second, we will try 
to identify the molecular targets of these inhibitors. For this, appropriately modified versions of the inhibitors 
will be attached to a column, and proteins that bind to these chemicals will be identified by affinity-
chromatography followed by mass-spectrometry. Alternatively, an activatable crosslinker can be covalently 
attached to the inhibitors. After incubation with partially purified spliceosomes or total nuclear extract, 
crosslinking of the chemicals will be initiated and the modified proteins identified by mass-spectrometry. This 
will identify candidate factors, which will be analysed further. Both approaches require derivatives of the 
original inhibitors. The design of these will be helped by the analysis of inhibitor-derivatives as described above. 
Again, synthesis will be performed at the University of Dundee. The mass-spectrometry will be performed in 
collaboration with Henning Urlaub (partner 1c), who has longstanding experience in protein-protein and protein-
RNA crosslinking analysis by mass-spectrometry. 
 
As described above, we are in the process of screening a first set of about two thousands natural compounds 
(obtained from the group of Herbert Waldmann at the Max-Planck Institute for Physiology, Dortmund/Germany) 
using our newly developed in vitro pre-mRNA splicing assay with a fluorescence readout in a semi-automatic 
format. From the experience from the manual screening performed by Jamal Tazi (partner 12a) and ourselves 
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(see above), we expect to obtain several ‘hits’, i.e. inhibitors of the splicing of our model substrate (MINX pre-
mRNA). The IC50s will be determined, and inhibition of pre-mRNA splicing by the ‘hits’ will be verified by a 
standard assay using radioactively labeled pre-mRNA. The verified inhibitors will then be used for further 
characterization as described above for the five recently identified inhibitors, i.e. determination of the point 
where the splicing cycle is blocked, purification of the stalled spliceosomes and analysis of their RNA and 
protein composition, and further fucntional and structural studies. In addition, the result of the first screening, 
which will be performed in duplicate, will give us indications about the reproducibility and sensitivity of our 
assay under screening conditions. This will allow a final optimization so that we can then start to screen larger 
collections of small molecules. One library is available to EURASNET via the University of Dundee. About 
6000 compounds from the collection at the Institut Curie have been previously screened manually by Jamal Tazi 
(partner 12a). However, this is only a part of the whole library. Furthermore, these can serve as controls for the 
robustness of our assay. Via the Max-Planck-Society, we have also access to an additional library administrated 
by ChemBioNet, a German initiative for the promotion of chemical biology. Altogether, this adds up to close to 
100,000 chemicals that can be screened for inhibitors of pre-mRNA splicing in vitro. 
 
Parallel to the screening with our simple exon-intron-exon model substrate, we will adopt the fluorescent mRNA 
detection assay for the splicing of additional pre-mRNAs. This will be extended beyond simple one-intron pre-
mRNAs like MINX, and will specifically include alternatively spliced pre-mRNAs. Using two oligonucleotides 
that are labeled with different fluorophores we are theoretically able to observe distinct splicing events 
independently. In the long term this will allow to screen not only for general inhibitors of pre-mRNA splicing, 
but also for substances that enhance or silence the splicing of a specific RNA sequence. Using pre-mRNA 
substrates whose incorrect splicing is implicated in a disease, this will pave the way to start screening for 
substances that correct the disease causing splicing mode and thus might be lead substances for the development 
of therapeutic agents. 
Another strategy developed by Partner 12c meant to screen for molecules that inhibit protein-RNA interaction 
responsible for pathological splicing. Amplification of CTG or CCTG repeats in the DMPK and the ZNF9 genes, 
respectively, generate splicing deregulations in several important human genes, thus leading to type 1 and type 2 
Myotonic Dystrophy. The proposed explanation is the sequestration of the MBNL splicing factor by the repeated 
sequences present in the RNA. Partner 12c will try to select chemical compounds able to abolish MBNL binding 
to the peculiar structures formed by the repeated sequences in the DMPK and ZNF9 pre-mRNA, without 
abolishing normal binding of MBNL on pre-mRNA splicing regulatory sites. Two approaches will be used: one 
is based on the screening of chemical compounds. To this end the establishment of a screening strategy is 
needed. The second one is based on computer design of chemical compounds and depends upon 3D structure 
determination of the MBNL-CUG repeats interaction. To achieve these goals Partner 12c has accomplished the 
following tasks 1) generated clones for  production of the recombinant MBNL protein, and a N-terminal 
fragment containing the two Zn++ binding domains, which are required for RNA association, 2) tests of 
fermentation and purification conditions, 3) production of the MBNL N-terminal fragment in large scale for 3D 
structure analysis, 4) Computer modelling of the 3D structure of RNAs containing 17 and 18 CUG repetitions, 5) 
Genetic constructs for the production of fragments of human  pre-mRNAs harboring overlapping MBNL and 
CUG-BP binding sites. 
 
The active molecules selected from the above studies (Partner 12a) can be represented by general formula 1, in 
which A and D are differently substituted (hetero)aromatic rings. As these polycyclicindole type compounds 
were initially synthesized as anti-tumor agents targeting DNA, they possess cytotoxic properties to varying 
degrees.  Note, however, in the three applications we propose that the selectivity index [ratio of inhibitory 
concentration (IC50) to cytotoxic concentration (CC50)] for the selected molecules is favourable, i.e. the 
molecules are only weakly cytotoxic. However, even minor cytotoxicity in a clinical agent is a serious limiting 
factor, particularly in cases where long term administration is required. 
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These compounds thus represent only a “starting point” for drug development. Indeed, it is imperative to design, 
synthesize and test new non-cytotoxic molecules, constructed using “alternative scaffolds” which retain the 
properties of the active molecules identified to interact with the SR protein targets.  
The proposed project, built around a close collaboration between D. Grierson at  Institut Curie, J. Tazi (Partner 
12a), R. Lührmann (Partner 1a), G. Biamonti (Partner 10) and C. Branlant (Partner 12c), will focus on this 
objective.   
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D. Grierson is a specialist in Medicinal Chemistry, with expertise in the pharmacomodulation of hit/lead 
compounds. Traditionally, drug development has involved the optimization of active molecules (“hits”) 
identified in the biological test systems (in vitro or cell based assays), and in a second phase the modulation of 
the highly active compounds (“leads”) such that they possess the drug-like properties necessary for clinical trails 
(solubility, absorption, high levels in blood, slow metabolism, low toxicity, …..). These later properties are 
inferred by the term ADME-Tox. The current paradigm in drug development is to carry out these different 
aspects of pharmacomodulation in concert, i.e. simultaneously.  The chemistry programme presented at the first 
EURASNET meeting (initiated in January 2006) is being developed along two simultaneous directions: 
 
- Development of indole based probes for the comprehension of their mode of interaction with SR proteins, 
and RNA. The process of drug discovery can be considerably accelerated through access to structural 
information concern the mode of binding of a small molecule with a protein/nucleic acid target.  The current 
evidence suggests that our active indole derivatives interfer with SR protein function by inhibition of protein-
protein interactions.  To localize the domain of interaction in SR proteins, the active indole compounds will be 
modified by incorporating an azide motif into their structure such that the resultant compounds can be employed 
as photoaffinity agents, i.e. be induced to form covalent bonds with the residues in the binding domain of the SR 
protein target. Further, a linker arm will be attached to the indole derivatives at an appropriate position such that 
the resultant compounds can be used in affinity column chromatography experiments.  In this way the SR protein 
targets (and other components such as RNA) with which these small molecule inhibitors interact can be 
definitively identified.  
Transcription and splicing are linked steps in gene expression. HIV-1 transcription is activated by a complex 
mechanism. It involves the TAR sequence, which is located at the 5’ extremity of the transcript, and the Tat 
protein. Therefore, the very strong specific effect of the anti-ASF/SF2 compounds on HIV-1 RNA splicing in 
cellulo may be linked to the peculiarity of HIV-1 transcription. To test this hypothesis, the LTR promoter in 
plasmid pDPSP, that contains an HIV-1 cDNA, will be replaced by different transcriptional promoters. The 
splicing patterns of the transcripts produced in HeLa cells treated or not with the anti-ASF compounds will be 
studied. Depending on the results obtained, the involved mechanisms will be analyzed. 
 
- Compound library synthesis using alternative scaffolds-pharmacological profiling.  A number of different 
options will be explored to identify scaffolds which retain the properties of  the indole based inhibitors 1. The 
following Scheme illustrates two facets of the strategiers we will develop: A) the synthesis of molecules in 
which the polycyclic ring system in 1 is broken through bond disconnections (See 2 and 3), and B) the 
replacement of the internal rings in compounds 1 as found in 3 and 4. In principle such molecules will remain 
active against the SR protein targets, but will lose their affinity for DNA (cytotoxicity).  
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- Validation of the efficacy of novel synthesized compounds: Once an active system is identified through testing 
in the assays developed by Partners 1a, 3, 10a, 12a, 12c, 22 and 25 the process of hit optimization (synthesis of 
analogues) will be undertaken using modern parallel synthesis strategies.  This process will be undertaken 
simultaneously with an analysis of the drug-like properties of the most active analogues using the in silico, 
physicochemical and animal models developed by the EURASNET members.  
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Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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14. Chemical Biology and Therapeutics 

Workpackage description (month 13-30) 
 

Workpackage number  14 Start date or starting event: 0 month 

Participant id 1a 3 10b 12a 12c 13 17 22 25 

Person months 10 8 8 42 8 8 8 8 8 

 

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  

107. Analysis of chemical derivatives of the five newly identified inhibitors of pre-mRNA splicing (month 30). 
108. Purify SR protein associated complexes and probe SR protein/drug interaction with photo-affinity molecules (month 30) 
109. Adaption of the in vitro pre-mRNA splicing assay with a fluorescence readout to additional pre-mRNA substrates (month 
30). 
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15. Development of Enabling Technologies 

Workpackage description (18 months) 
 
 

Workpackage number 15 Starting day or starting event 0 month 
Participant id 1a 1c 2 3 10b 12b 22 
Person months 10 6 10 8 8 42 8 
 
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 
58. Identification of candidates for the YIP who could provide complementary enabling technologies for the 
EURASNET (month 18).   
59. Experimental setup for D2 bombardment feasibility studies (month 18). 
60. Construction of plasmids for use in establishing cell lines that stably express a tagged pre-mRNA (month 18). 
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Description of accomplished work (month 1-12): 
 
Understanding the mechanisms regulating alternative splicing requires dissecting large complexes made of RNA 
and proteins that are by nature transient. Most often, these regulatory complexes are also of low abundance and 
they also often differ from type of cells to the next. Because of the heterogeneous nature and composition of 
these assemblies as well as the wide variety of model systems for alternative splicing analyzed in the 
EURASNET network, a large panel of technologies has to be available if one wants to use the most appropriate 
to answer a specific question. None of the participating laboratories are likely to be able to master each of these 
methods neither to be able to develop on its own all the new methods required for the successful development of 
its project. These limitations can be overcome in several ways. Exchange of personnel, supported by WP17, 
allows each of the participant to access methodology mastered in another participant laboratories. WP15 is 
responsible for the identification of new technologies not already available in the network and their 
development. Among them, the use of microarrays for the genome-wide monitoring of alternative splicing 
events, and the improvement of this technology, are specifically described in WP8. In addition, several groups 
have made much progress during the first 12 months: 
- Partner 10B (CNR-IBC) has designed and constructed novel plasmids for use in establishing mouse and other 
mammalian cell lines that stably express a tagged mRNA species, for studies on alternative splicing and targeted, 
post-transcriptional RNA modification, based on the original cis- and trans- Archaea-express technology 
(Deidda, Rossi and Tocchini-Valentini, 2003, Nature Biotech. 21, 1499-1504) 
- Partner 22 has been developing methods connected with quantitative proteomics and imaging, specifically 
FLIM-FRET. This partner provided a list of plasmid constructs and some FRET information to the EURASNET 
database.  
- Partner 12b has been developing technologies for protein complex overexpression in yeast and E. coli. These 
strategies has been applied to the overexpression of complexes involved in basal splicing that could be the target 
of regulatory factors and/or to complexes that have been shown to regulate artificial alternative splicing event is 
yeast. In addition, partner 22 has also been adapting the use of the TAP strategy for protein complex purification 
from mammalian cells. 
An important part of WP15 was devoted to the identification of new technologies that will be important for the 
future development of alternative splicing analyses but which could not be developed inside the network because 
of the lack of appropriate expertise or equipment. In such cases, when suitable candidates were available, the 
possibility to recruit those as part of the young investigator program (YIP) was explored. Henceforth, Henning 
Urlaub was recruited as part of the YIP as Partner 1c. His group is an expert in the mapping of protein RNA 
cross-links by mass spectrometry and this knowledge will be useful to many participants. Partner 1c joined the 
network at month 7 and has since performed several developments important for our project: 
 

1.) Improvement of chromatographic procedures for isolating peptide–oligoribonucleotide conjugates by 
nanoLC.  Partner 1c has already shown that capillary RP-HPLC reduces the amount of starting material by 
a factor of 20–50 (53rd. and 54th. Conferences of the American Society for Mass Spectrometry, 2005 and 
2006).  The use of nanoLC (column i.v. <75 µm, flow rate <200 nl/min) has now further improved 
sensitivity by a factor of 50–100. 

 
2.) Establishment of an entirely novel approach for the detection and sequence analysis of protein–RNA 

cross-links.  The approach utilizes on-line nanoLC-ESI MS/MS to detect and subsequently sequence 
peptide–RNA oligonucleotide cross-links from crude mixtures obtained by digestion of ribonucleoprotein 
particles with endoproteinases and ribonucleases.  To detect the cross-links we make use of features shared 
by cross-links and phosphopeptides, i.e. the phosphate groups that both of these carry: a precursor ion scan 
for m/z 79 (–ve) is used to detect selectively analytes bearing the phosphate-containing species (i.e. 
residual non-cross-linked RNA and peptide–RNA cross-links) from crude mixtures and to determine their 
exact m/z values.  On this basis, a multiple reaction monitoring (MRM) experiment monitors the expected 
decomposition from the different precursor charge states of the putative cross-links to one of the four 
possible RNA nucleobases (m/z 112, 113, 136, 152 (+ve)).  On detection, a high-quality MS/MS is 
triggered to establish the structure of the cross-link.  A manuscript based on this work, “Detection of 
protein–RNA cross-links by nanoLC-ESI-MS/MS using precursor ion scanning and multiple reaction 
monitoring experiments” by C. Lenz. E. Kuehn and H. Urlaub is in press (J AM SOC MASS SPECTR). 

 
3.) Purification of cross-linked species from a complex mixture (a prerequisite for the successful MS analysis 

of cross-linked peptide–RNA oligonucleotides). Since the cross-linking yield in native particles is 
relatively low (<1%), the cross-linked species must be separated from the excess of non-cross-linked 
material. Previous experiments from Partner 1c (53rd. and 54th. Conferences of the American Society for 
Mass Spectrometry, 2005 and 2006, and F. Richter et al., manuscript in preparation) have demonstrated 
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that low-abundance peptide–RNA oligonucleotide cross-links can be enriched off-line by immobilized-
metal-affinity chromatography (IMAC) and TiO2 chromatography. To minimize loss of material in the 
purification, Partner 1c has coupled enrichment of cross-links on-line with highly sensitive nanoLC on a 
multidimensional LC system by using IMAC and/or TiO2 enrichment columns and direct spotting onto the 
MALDI target followed by high-throughput MS analysis on a state-of-the-art MALDI-ToF mass 
spectrometer (F. Richter et al., manuscript in preparation). 

 

Specific progress towards 18 month deliverables of the first work plan: 
 
Deliverable 58: Identification of candidates for the YIP who could provide complementary enabling 
technologies for the EURASNET  (month 18). 
 
YIP groups bringing in new technologies have been identified and selected. This does not include solely Partner 
1c. Indeed, Partner 12d will reinforce the capacity of EURASNET for microscopy analyses and in particular for 
RNA detection in vivo, videomicroscopy and kinetic analyses. Similarly, Partner 28 will significantly increase 
the capacity of EURASNET for biocomputing analyses. 
 
Deliverable 59: Experimental setup for D2 bombardment feasibility studies  (month 18). 
 
Over the last decade the so-called hot tritium bombardment technique (HTB) was developed as a new approach 
for the study of biomolecule surface topographies. This method is based on the catalytic dissociation of tritium 
gas (3H2) on a heated tungsten wire. Produced radicals penetrate biological molecules resulting in the 
replacement of surface hydrogen by tritium in covalent bonds (including C – H bonds) exclusively on the sample 
surface without destruction of the macromolecule. The depth of reactive tritium atom penetration into the inner 
region of a macromolecule has been estimated to be 3 to 5Å. This technique has been successfully used to probe 
directly the accessible surface of the protein in biological macromolecular entities such as viruses, the ribosome, 
membrane structures and whole cells. However, since HTB utilizes a radioactive gas as the reaction substrate 
that is potentially dangerous for the environment, its practical use is limited and costs are high.  
In order to substitute radioactive tritium with non-radioactive deuterium for macromolecule structural probing a 
device for labeling was assembled. A test run of the device under mock conditions was clearly successful. Since 
labeling of a biological sample occurs only at the sample surface, a high number of target molecules is 
unfavorable for the labeling surface/volume ratio. On the other hand, decrease of the sample amount can lead to 
loss of the peptide mass signal. Optimization and technical improvements of the device are in progress now.  
 
Deliverable 60: Construction of plasmids for use in establishing cell lines that stably express a tagged pre-
mRNA (month 18). 
 
Novel plasmids for use in establishing mouse and other mammalian cell lines that stably express a tagged 
mRNA species have been developed by partner 10b.  These plasmids are suitable for the study of alternative 
splicing. 

 

Future directions: 

Future work will involve dissemination of the technologies developed during the first year of the project between 
participants, by means of exchange of staff and/or training (WP17), workshops and the annual EURASNET 
meeting. In addition, several of the participants will also develop or improve technologies for their own work 
and make those available to the network. Finally, the second round of selection for the YIP program will offer 
another possibility to reinforce the panel of technologies available to EURASNET network members.  
 

 
Deviations from the project workprogram 
NONE 

Corrective actions taken/suggested 
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15. Development of Enabling Technologies 

Workpackage description (month 13-30) 
 
 

Workpackage number 15 Starting day or starting event 0 month 
Participant id 1a 1c 2 3 10b 12b 22 
Person months 10 6 10 8 8 42 8 
 
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 
58. Extending the network's repertoire of available technologies through integrating suitable candidates during the 
2nd YIP recruiting round (month 25).   
110. Reduce the amount of RNP starting material for successful routine cross-linking experiments to less than 10 
pmol (month 30). 
111. Selective identification of cross-linked sites in various protein-RNA complexes by online nanoLC-Electrospray 
Ionization (ESI) MS/MS and off-line 2-dimensional nanoLC with subsequent MALDI-ToF/ToF analysis (month 
30). 
112. Increase of the protein-RNA cross-linking yield by a factor 2 - 3 using a frequency quadrupled Nd-Yag Laser 
(month 30). 
59. Experimental setup and optimization for D2 bombardment feasibility studies (month 18). 
60. Construction of plasmids for use in establishing cell lines that stably express a tagged pre-mRNA (month 18). 

 
 
 
 
 
 



 
 

 104 

 
16. Conferences and meetings 

Workpackage description (18 months)  
 
Workpackage number  16 Start date or starting event: 0 month 
Participant id 1b 2 3 5a 6 7 9 16 17 21 23 
Person months 1.5 1 0.5 0.5 0.5 0.5 4 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. 

• Four Annual Interdisciplinary Focus Meetings, open for NoE members and invited participants, for strategic 
planning and the establishment of collaborations across research field boundaries.  
• Annual NoE meeting, open to NoE members. 
 
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. Organization of an annual NoE meeting (~150 participants): choosing a venue, financial planning, management, 
and documentation 

 

Deliverables  
10. Kick-Off NoE meeting by month 4. 
11. First European Conference on Alternative Splicing held by month 14. 
12. Four Interdisciplinary Focus Meetings and meeting summary by month 12. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 105 

 
Status quo and needs for improvements 
 
Following the currently valid Annex I, the EURASNET NoE, over the course of each year, is required to 
organize 
 

• one Annual Meeting (either a regular annual meeting or a Biennial European Conference on 
Alternative Splicing). 
 
• four Interdisciplinary Focus Meetings  
 
• three workshops on areas of strategic relevance for the consortium 
 

Taken together with the non-annual-workpackage-specific workshops (WP18, 19) this results in a major 
scientific event almost every month of the year. Already after only the first year into the Network we realize that 
this schedule is impractical. The EURASNET activity for most of the participating labs constitutes only a 
fraction of their overall scientific activities. Most labs are involved in a plethora of national and international 
cooperations, their lab leaders having numerous obligations to attend scientific, administrative and policy 
making meetings on the national and international level. A further complication is the fact that for Network 
activities we need to consider the schedules of 35 (soon to be 40) Network members. We will therefore use the 
opportunity of this year's annual meeting to discuss among members and with the European Commission how to 
overcome this strict annual grid of meeting/workshop activities and to move to a more realistic scheduling. 
 
An additional change taking effect in the second EURASNET year is the way travel reimbursement will be 
handled. It was originally considered most convenient to process travel reimbursement at the seat of the 
coordinator in Göttingen. As it turned out this puts an exceptional workload on the administrative and 
accounting departments of this participant. We therefore intend to shift to a modified procedure, where each 
travel reimbursement is processed by the home institution of the traveller. A request for reimbursement of the 
final amount is then sent to the coordinator. The coordinator will reimburse the requesting institution for the final 
amount plus 20% overhead. The requesting institutions are reminded that the financial rules of the European 
Union do not permit daily allowances. 
 
Meeting activities during 2006 
 
First Annual Meeting of the EURASNET NoE (Kick-off Meeting). 
 
The Kick-off meeting was organized by participant J. Valcárcel in Sitges (Barcelona), Spain April 23-26, 2006). 
Of the then 30 research groups in this network, 24 were represented by their respective principal investigator, 
five sent an authorized legal representative other than the group leader, one was not present (excused). 18 
additional lab members attended the conference. Steering Committee and Network Management Team were 
present. Six of the seven SAB members attended the meeting. The quorum to make the proceedings of this 
meeting valid was thus implemented. The European Commission was represented through Christina 
Kyriakopoulou. 
During this meeting the first round of YIP selection was successfully completed and the Microarray initiative 
was brought to life. This fulfilled Deliverable 10. 
 
For month 14 Deliverable 11 foresees the first European Conference on Alternative Splicing. This deliverable 
will clearly not be met, since it proved to be impractical to organize a meeting of such dimensions within only 10 
months time. Such a meeting has to consider the long-term scheduling of other important events in the RNA 
field to secure the attention and participation of the major players in this field. It was also considered to be 
important to consolidate the goals of integration and collaboration within the Network at the next annual 
meeting. This would be difficult if the 2007 meeting was a larger European Conference. These issues were 
discussed among NoE members in Sitges and it was agreed to postpone the International meeting until 2008. The 
European Commission approved this change. 
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Interdisciplinary focus meetings (IFM).  
 
1. The IFM Alternative Splicing and Clinical Research organized by NoE member F. Baralle as a fully 
independent satellite meeting after an EMBO conference Jan 14 – Jan 17, 2007 in Cortina, Italy was held as a 
meeting in partial fulfillment of the 2006 round of IFMs (this after prior consultation of the EU). To secure a 
smooth organizational phase of this meeting, funds were transferred in 2006. Final accounting for this meeting 
will instead be part of the 2007 financial report.  
 
2. Participant S. Stamm organized an IFM on Splicing Regulator Motifs in Erlangen, Germany Sep 22 – 25, 
2006. 
 
3. Again after prior consultation of the EU, in partial fulfillment of the 2006 round of IFMs EURASNET also 
supported EURASNET members to attend the Gordon Research Conference on The Biology of Post-
Transcriptional Gene Regulation (Aug 13-18, 2006 Oxford, UK) This conference featured a EURASNET 
sponsored satellite session. 
 
 
In terms of IFMs the EURASNET network is therefore one meeting event behind schedule for 2006. Information 
on all three events is presented at the end of this WP16 report. 
Deliverable 12 of WP16 was therefore only partially achieved. 
 
Workshops. 
 
A workshop on imaging techniques was organized by participant M. Carmo-Fonseca in Lisbon, Portugal Nov 
27-28, 2006. Further decisions on workshops have not been made. The network is therefore two workshops 
behind schedule. 
 
 
During the Annual Meeting 2007 (April 14 - 18 Ile de Bendor, Marseille, France) the following commitments 
were discussed and agreed upon: 
 
• Interdisciplinary Focus Meeting RNA and Cancer (April 2007, Montpellier - La Grande Motte, France) 
• EURASNET Workshop Alternative splicing in plants (May 2007, Carry-le-Rouet, France) 
• Workshop Alternative Splicing and Bioinformatics (July 2007, Vienna, Austria) 
• Workshop High Throughput Approaches in Biology (September 2007, Edinburgh, UK) 
• Interdisciplinary Focus Meeting Cell Biology, signaling and RNA Processing (November 2007, Bariloche, 
Argentina) 
• First International EURASNET Meeting on Alternative Splicing (May 2008, Krakow, Poland), in conjunction 
with Career Development Workshop 
• Interdisciplinary Focus Meeting Alternative Splicing and Disease (June 2008, Rome, Italy) 
• Workshop. Hands-on-course on basic and advanced techniques in RNA – protein interactions (Fall 2008, 
Barcelona, Spain) 
• Workshop 2nd Cell Imaging Workshop (2008, Montpellier, France) 
• Workshop RNA Techniques for Clinical Researchers (2008) 
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Deviations from the project workprogram 
related to deliverables 11, 12 and 14, milestones 8 and 9 (workpackages 16 and 17) 
Proposed Evolution of Workpackage 16, Conferences and Meetings 
 
The current budget design for Conferences and Meetings reads as follows: 
 
1. Three workshops/year  (20.000 € each) over five years equals 300.000 €. 
2. Four Interdisciplinary Focus Meetings (IFM)/year (three at 10.000 € each, one at 20.000 €) equals 250.000 €   
over the five year period. 
 
Total for positions 1. to 2. over 5 year period is therefore 550.000 €. 
 
 
As it has already been pointed out in the progress report on workpackage 16 (pages 104-105) the design of this 
workpackage needs improvements. Workpackage leader Jean Beggs lead the discussion on how to do so. Our 
current commitments to annual meetings and workshops, taken together with the non-annual-workpackage-
specific workshops (WP18, 19) result in a major scientific event almost every month of the year (the following 
table lists EURASNET sponsored scientific events plus other RNA meetings in which EURASNET partners are 
involved in 2007, but excluding WP18, 19 events). This, already after one year only, proved to be impractical. 
The general assembly discussed and approved more appropriate uses of these resources. 
 

EURASNET Mis-splicing and Disease (IFM) Cortina, Italy January* 
[*counts as 2006 event] 

FP6 RIBOSYS Warsaw, Poland February 
Biophysics of RNA Chicago, USA March 

RNAi 2007 Oxford, UK March 
EURASNET RNA and Cancer (IFM) La Grande Motte April 

EURASNET Annual Meeting Ile de Bendor, France April 
EURASNET Alternative Splicing in Plants 

(WS) 
France May 

RNA 2007 (RNA Society) Madison, USA May/June 
MicroRNA and Cancer, Keystone Symposium Keystone, Colorado June 

FP6 RIBOSYS Edinburgh, UK June 
EURASNET AS & Bioinformatics (WS) Vienna, Austria July 

mRNA Processing Cold Spring Harbor August 
EURASNET HTP and small scale methods 

(WS) 
Edinburgh, UK Sep 

Swiss RNA Workshop Bern, Switzerland Sep (14th) 
RNAi Europe 2007 Barcelona, Spain Sep (19-21) 

RNA-Ligand Interactions Frankfurt, Germany Sep 
EURASNET Cell biology, signalling and AS 

(IFM) 
Bariloche, Argentina Nov 

 
In 2006 the following events were delivered: 
 
Three IFMs (equal to a budget amount of 40.000 €) and one workshop (20.000 €). (That is a deficit of one IFM 
and two workshops for 2006, or in budget terms 50.000 €) 
 
For 2007* the network foresees three workshops (equal to a budget amount of 60.000 €) and two IFMs (equal to 
an amount of 20.000 €). (That means a deficit of two IFMs for 2007, equal to 20.000 €, is predicted.) [* see 
above Section 2.] 
 
By the end of 2007 therefore the following budget amount will remain for annual Meeting&Workshop activities 
during period 2008-2010: 
 
550.000 € (see calculation above) - 60.000 € (spent in 2006) - 80.000 € (projected spending for 2007)  
= 410.000 € 
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Corrective actions taken/suggested 
 
EURASNET would like to bring forward the following proposal : 
 
Regarding Interdisciplinary Focus Meetings: Have less IFMs and redirect funds to longer “hands-on” 
courses/workshops. 
 
• Organize two RNA-protein interaction techniques courses aimed at graduate scientists (lectures plus practicals 
-10-12 days) during years 2008-2010, with 1st to be held in Barcelona 2008 (organizers Valcarcel and Séraphin). 
Estimated costs for each workshop 50.000 € (total 100.000 €). 
 
• Organize two RNA techniques courses aimed at clinical researchers/clinicians (lectures plus practicals, "take-
away toolkit" - 10 days) during years 2008-2010, with 1st in 2008 (organizers Stamm and Tazi). Estimated costs 
for each workshop 50.000 € (total 100.000 €). 
 
• Interdisciplinary Focus Meeting Alternative Splicing and Disease (June 2008, Rome, Italy) (As usual this IFM 
is supported with 20.000 Euro). (40.000 € total for two such events in 2008-2010) 
 
 
Furthermore we suggest: 
 
• Extend the 2nd Cell Imaging Workshop to a duration of 5 days with more hands-on experience: (e.g. FISH, 
FRAP, FLIM, time-lapse) Next workshop to be held at Montpellier 2008 (organizers Carmo-Fonseca and 
Bertrand). Estimated costs 30.000 € (60.000 € for two such events during period 2008-2010). 
 
Therefore, if we subtract these numbers from the 410.000 € calculated above, 110.000 € remain for five 
additional workshops and one IFM over the period 2008-2010. 
 
Therefore, we propose that the original 12 IFMs (4 per year) and nine workshops (3 per year) for the years 2008-
2010 (according to the currently valid JPA) would be reduced  to fourteen events (3 IFMs, 4 courses and 7 
workshops). 
 
 
Other non –annual activities remain unaffected: 
• 90 training bursaries (3.000 € each) over five years equals 270.000 €. 
• Two workshops (WP19, Public Understanding of Science) (20.000 € each) over five year period equals 40.000 
€. 
• Two workshops (WP18, Career Development) (20.000 € each) over five year period equals 40.000 €.  
• Annual (2006, 2007, 2009) and International EURASNET meetings (2008, 2010). 
 
Concerning training bursaries the General Assembly decided to make these funds available on request for 
necessary small intra-workshop meetings in case such discussions are necessitated by complexity of networked 
projects and number of participants. 
 
 
EURASNET will submit an amendment request based on the above described changes of the meeting and 
workshop  commitments. Deliverables for the next detailed workplan (month 13-30) have already been changed 
accordingly. 
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Annex. 
 
Information about the IFMs:  
 
1) Alternative Splicing and Clinical Research  
 
 
 

 

EURASNET WP12 Interdisciplinary Focus 
Meeting on 

Mis-splicing and Disease 
 

Cortina d’Ampezzo (BL), Italy, 17 January 2007   
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2) Splicing Regulator Motifs 
 

                                               
 
 

“Splicing regulator motifs” 
Sponsored by EURASNET: European Network of Excellence on alternative splicing 

 
Alternative splice site selection is governed by the combination of poorly defined motifs of the RNA that can act as either 
enhancers or silencers. These motifs have been derived by different techniques and were collected in various databases.  
 
The goal of the meeting is to: 

• collect the splicing motifs in an easy to use meta-database and  
• make them available to the community via a user friendly interface 

The workshop will clarify the features of the database: how to present, store, exchange, update and annotate the data. It 
will also provide feedback between bench scientists and bioinformaticians with the aim to create a user-friendly interface 
that allows easy creation of hypothesis that can be experimentally tested.  
 
The meeting will be held in Erlangen, Germany from September 22 to September 25, 2006. These dates partially 
overlap with the Oktoberfest in Munich, which is a 90 min. train ride from Erlangen. 

 
Speakers include: 

Alex Asianov, A&N DESIGN, New 
York 

User friendly visualization of splicing motifs 

Madhuri Bhuvanagiri, Trieste Splicing motifs in the CFTR gene 
Lawrence Chasin, New York The evolution of exons and exonic splicing regulatory motifs 
Joel Coles, Cambridge Using computer-predicted splicing motifs in experimental systems 
Pierre de la Grange, Paris FAST DB 
Michael Hiller, Freiburg General influence of mRNA secondary structure on splicing 
Rezarta Islamaj, Maryland  Analysis of splicing motifs 
Andeas Klingenhoff, München El Dorado 
Eddo Kim, Tel Aviv Comparative analysis identifies exonic splicing regulatory 

sequences 
Steve Mount, University of Maryland Splicing signals in plants 
Stefan Stamm, Erlangen Regulation of alternative splicing by an interplay of cis and trans-

acting factors 
Eleanor Whitfield, European 
Bioinformatics Institute, Hinxton 

Splicing motifs in the alternative splicing database 

Yi Xing, University of Iowa Splicing motifs in databases 
Mihaela Zavolan, Biozentrum Basel Determination of miRNA/snoRNA Targets 
Chaolin Zhang, Cold Spring Harbor 
Laboratory 

SR protein binding motifs: recent progresses 

Zhayi Zhang, Erlangen Finding motifs for YTH, a new RNA binding motif 
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SPLICING REGULATOR MOTIFS  

September 22-25, 2006 
 

PARTICIPANTS 
 

INVITED SPEAKERS: 
 

• Alex Asianov, A&N DESIGN, New York 
• Madhuri Bhuvanagiri, ICGEB Trieste 

Lawrence Chasin, Columbia University, New York 
• Joel Coles, University of Cambridge 
• Pierre de la Grange, INSERM U685  Paris 
• Michael Hiller, University of Freiburg 
• Rezarta Islamaj, University of Maryland 
• Eddo Kim, Tel Aviv University 
• Gautier Koscielny, European Bioinformatics Inst., Hinxton 
• Andeas Klingenhoff, Genomatix München 
• Steve Mount, University of Maryland 
• Eleanor Whitfield, European Bioinformatics Inst., Hinxton 
• Stefan Stamm, University of Erlangen – Meeting Organizer 
• Chenghai Xue, Tsinghua University, Beijing 
• Mihaela Zavolan, Biozentrum Basel 

 
Members from NOE labs 
 
LAB MEMBERS FROM THE UNIVERSITY OF ERLANGEN 

• Natalya Benderska 
• Bettina Heinrich 
• Shivendra Kishore 
• Tanya Novoyatleva 
• Yesheng Tang 
• Zhaiyi Zhang 
 

OTHER GUESTS: 
• Nicolas Antih. University of Geneve 
• Sylvia Martinlluesma, University of Geneve 
• Natalia Molenda, Universität Ulm 
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3) Satellite Session of the Gordon Research Conference 
 

Gordon Research Conference on The Biology of Post-Transcriptional Gene Regulation 
(Aug 13-18, 2006 Oxford, UK) 

 
Satellite Session on Splicing and Post-transcriptional Gene Regulation  

sponsored by EURASNET 
 
SPEAKERS 
 
Jamal Tazi (IGMM/CNRS, France) 
“Alternative splicing: a novel pharmacological target with wide therapeutic potential” 
 
Chris Smith (University of Cambridge, UK) 
"Splicing repression by PTB" 
 
Alberto Kornblihtt (Universidad de Buenos Aires, Argentina)  
"Long distance and polar effects in alternative splicing" 
 
Javier Caceres (MRC, Western General Hospital, UK) 
"Multiple roles of SR proteins in mRNA processing" 
 
Jean Beggs (University of Edinburgh, UK) 
"U snRNP biogenesis in yeast" 
 
Angela Krämer (University of Geneva) 
“Analysis of in vivo RNA targets of human splicing factor SF1” 
 
*Francisco E. Baralle (I.C.G.E.B., Italy) 
"Splicing regulatory elements and protein evolution” 
 
*Gil Ast (Tel-Aviv University)  
“Constitutively spliced exons became alternatively spliced during evolution” 
 
(* unable to attend because of an airline security alert). 
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WORKSHOPS 
 

EURASNET 
Imaging Training Workshop 

 
Instituto de Medicina Molecular, Universidade de Lisboa 

 
November 27-28, 2006 

 
 
The participants will be members of EURASNET labs, including graduate students and post-
docs.  
 
Each invited speaker will present a 45 min lecture on methods and techniques that allow 
imaging biological processes in cells with emphasis on RNA metabolism. Each lecture will be 
followed by an informal tutorial discussion with participants. 
 
Plenty of time is devoted to tutorial interactions between participants and invited speakers. 
Participants are invited to contribute short presentations raising technical and methodological 
issues to be discussed.  
 
November 27 
 
9:30 – 10:30 Angus Lamond 
High Resolution Imaging and Time-Lapse Strategies applied in the Cell Nucleus 
 
11:00 – 12:00 Edouard Bertrand  
mRNA biogenesis in real-time and live cells  
 
12:30 Lunch 
 
14:00 – 15:00 Roland Eils 
Large-scale identification of cellular phenotypes by automated image analysis of live cell arrays 

15:30 – 16:30 Jason Swedlow 
 
17:00 – 19:00 Participant’s presentations (15 min talks) 
David Lleres: FRET-FLIM analysis of interactions between splicing factors 
Jonathan Ellis: FRET-FLIM analysis of exon and intron definition 
Fabio Ferfoglia: Nuclear and sub-nuclear targeting of splicing factor SF3a 
Josefin Lundgren: Localizing non coding RNAs 
Magdalena Strzelecka: Imaging zebrafish embryos 
Kathrin Meyer: Splicing correction of SMN2 pre-mRNA by U7 snRNP 

 
20:00 Dinner  
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November 28 
 
9:30 – 10:30 Robert Singer 
 
11:00 – 12:00 James McNally 

Quantitative FRAP in analysis of molecular binding dynamics in vivo  
 
12:30 Lunch 
 
14:00 – 15:00 Shailesh Shenoy  

Development and Management of Innovative Microscopy 
 
15:30 – 16:30 Alessandro Marcello and Paolo Maiuro 

Nuclear Organization and the control of HIV transcription 
 
17:00 – 18:00 Maria Carmo-Fonseca 
 Dynamics of spliceosomal components in the cell nucleus 
 
20:00 Dinner  
 
 
List of  meeting participants  
Magdalena Strzelecka  
Marta Pabis  
Minni Anko  
Daphne Cabianca 
Josefin Lundgren 
Vanessa Cristao 
Katarzyna Raczynska 
Bogna Szarzynska  
Maria Choleza 
Fabio Ferfoglia 
Zdravko Lorkovic 
Kathrin Meyer 
Ira Lemm  
Cristina Valacca 
Jonathan Ellis  
 Jennifer Long  
Eugenia Basyuk 
Stephanie Boireau 
David Lleres 
Gabriel Zimmerman 
Naomi Melamed-Book 
Ulrik Lytt Rahbek 
Paolo Maiuri 
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16. Conferences and meetings 
Workpackage description (month 13-30)  

 
Workpackage number  16 Start date or starting event: 0 month 
Participant id 1b 2 3 5a 6 7 9 16 17 21 23 
Person months 1.5 1 0.5 0.5 0.5 0.5 4 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. 
 
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 

 

Deliverables  
11. 2007 Annual Meeting by month 16. 
113.  Four Interdisciplinary Focus Meetings in 2007: RNA&Cancer (month 16) and Cell Biology,    
Signaling&Alternative Splicing (month 23). Interdisciplinary Focus Meetings in 2008: Alternative Splicing and 
Disease (month 30)  
114. First International EURASNET Meeting, Krakow – Poland (month 29)  
115. Three workshops on areas of strategic relevance (month 24) 
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17. Staff Exchange and Training 
Workpackage description (18 months)  

 
 
 
Workpackage number 17 Start date or starting event: 4 month 
Participant id  all       
Person months 25.5       

 

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  
An important goal of the EURASNET will be the sharing of technologies among member groups, as well as 
ensuring the technical competence of its scientists. This will be realised by promoting the exchange of PhD 
students, post-docs and staff scientists among member laboratories. Training in state-of-the-art technologies 
will be accomplished by sending students and postdocs to the laboratory where a novel technology has been 
developed and/or established. The purpose of such a visit will be to establish the new technology at the visiting 
scientist's institution and to support/initiate collaborative research. Particular emphasis will be placed on 
promoting collaborations that are multidisciplinary in nature. All core NoE participants have agreed to offer 
training to other network members. NoE members' areas of expertise, as well as training opportunities in their 
labs, will be displayed on the EURASNET website. To enhance the technical competence of NoE scientists, 
workshops on standard, as well as newly developed techniques in RNA biology will also be offered (organized 
by AJ, HS and CB).  

 

Deliverables 
13. By month 18, to have provided the equivalent of 40 PMT of training, collectively by network laboratories 
(person month training) 
14. First Workshop on RNA biology techniques by month 12 
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Description of accomplished work (month 1-12): 
 
All EURASNET participants have agreed to share their expertise with other member laboratories to provide 
training for PhD students, post-docs and staff scientists and to promote scientific collaborations. A list with 
members’ areas of expertise has been added to the EURASNET website. Reminders of the possibility for staff 
exchange and training were sent to all members by email. 
 
Deliverable 13. By month 18, to have provided the equivalent of 40 PMT of training, collectively by network 
laboratories (person month training). 
 
By the end of month 12, six PhD students and post-docs from four member groups in Argentina, Portugal, 
Switzerland and the UK (13, 16, 20, 23) visited five groups in Germany, Spain, Portugal and Switzerland (1a, 
1b, 2, 16, 28) to learn techniques in biochemistry, molecular biology, cell biology and bioinformatics (for details 
see Table). The total time of training was 7 PMT. All participants submitted short reports after the exchange, 
stating their appreciation and enthusiasm about the training experience. 
 
Deliverable 14. First Workshop on RNA biology techniques by month 12 
 
It has not been possible to hold the First workshop on RNA biology techniques by month 12. Christiane 
Branlant, Artur Jarmolowski and Hermona Soreq are currently organizing the workshop, which is intended to 
take place in the first half of 2007. 
 
Description of the work for the next 18 months (month 13-30) and need for change of policy. 
 
Staff exchange and training in the groups of EURASNET participants will be continued. Four requests for 
training in early 2007 have been received. To further encourage members to take advantage of this workpackage, 
training possibilities will be advertised at EURASNET meetings and email reminders will be sent at regular 
intervals. In addition, a list with specific training opportunities in member labs will be posted on the 
EURASNET website. We expect the number of exchanges to increase in the coming months, after more students 
and post-docs of EURASNET labs have participated in EURASNET meetings and additional collaborative 
projects have been initiated.  
The current goal of 40 PMT of training as expressed in deliverable 13 appears to be slightly unrealistic though. 
There is neither the need nor the time for such extensive travelling. The increased exchange of protocols and 
materials in many cases makes hands-on-experience through lab visits often unnecessary.  

 
Deviations from the project workprogram 
Deliverable 13  
The current goal of 40 PMT of training by month 18 as expressed in deliverable 13 appears to be 
slightly unrealistic though. There is neither the need nor the time for such extensive travelling. The 
increased exchange of protocols and materials in many cases makes hands-on-experience through lab 
visits often unnecessary. The annual meeting 2007 in France was used for discussions between 
members, SAB and external reviewer on how to modify and improve the Staff Exchange program to 
aim for more realistic goals.  
 
Deliverable 14 (milestone 9): See box in workpackage 16 
Corrective actions taken/suggested 
Deliverable 13  
General agreement was reached that travel bursaries should become available on request for small 
intra-workpackage meetings whenever the complexity of  workpackage projects and discussions 
among participants require such meetings. 
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Requesting 
lab 

Trainee 
Institution 
Location    
Country 

Host lab 
Institution 
Location   
Country 

Aim 
Length 
of stay 
[days] 

Chris 
Smith (23) 

Nicholas 
McGlincy 
(PhD 
student) 

UCAM-
DBIOC 
Cambridge          
UK 

Mihaela 
Zavolan 
(28) 

ISB-SIB     
Basel         
Switzerland 

To perform 
bioinformatics 
analyses of features 
triggering 
nonsense-mediated 
mRNA decay for 
genes identified in a 
proteomics 
expression profiling 
study of HeLa cells 
depleted of Upf1 by 
RNAi 

29 

Alberto 
Kornblihtt 
(20) 

Paula 
Cramer 
(Post-
doc) 

FCEN-UBA 
Buenos 
Aires 
Argentina 

Juan 
Valcárcel 
(2) 

CRG 
Barcelona 
Spain 

To perform and 
analyse alternative 
splicing microarrays 
for the identification 
of alternative 
splicing events that 
are sensitive to 
changes in 
transcription 
elongation 

6 

Alberto 
Kornblihtt 
(20) 

Mariano 
Alló     
(PhD 
student) 

FCEN-UBA 
Buenos 
Aires 
Argentina 

Karla 
Neugebauer 
(1b) 

MPG   
Dresden 
Germany 

To learn chromatin 
immunoprecipitation 
(ChIP) methods 
with the goal to 
correlate histone 
modification with 
alternative splicing 
events of the 
fibronectin pre-
mRNA 

20 

Maria 
Carmo-
Fonseca 
(16) 

Natalia 
Kozlova 
(Post-
doc) 

IMM Lisbon 
Portugal 

Reinhard 
Lührmann 
(1a) 

MPG 
Göttingen 
Germany 

To learn and 
perform affinity 
purification of 
spliceosomes 
assembled on pre-
mRNAs with strong 
or weak 3' splice 
sites 

112 

Daniel 
Schümperli 
(13) 

Kathrin 
Meyer 
(PhD 
student) 

UNIBE 
Bern 
Switzerland 

Maria 
Carmo-
Fonseca 
(16) 

IMM Lisbon 
Portugal 

To learn in situ 
hybridisation 
techniques in 
combination with 
immunostaining of 
proteins 

3 

Daniel 
Schümperli 
(13) 

Marc 
Ruepp     
(PhD 
student) 

UNIBE 
Bern 
Switzerland 

Reinhard 
Lührmann 
(1a) 

MPG 
Göttingen 
Germany 

To learn and 
perform affinity 
purification of 
spliceosomes for 
the isolation of 
splicing 
intermediates 

23 

     Days total 193 
     Weeks 27.57 
     Months 6.89 
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17. Staff Exchange and Training 

Workpackage description (month 13-30) 
 
Workpackage number 17 Start date or starting event: 4 month 
Participant id  all       
Person months 25.5       

 

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. Four requests for 
training in early 2007 have been received. To further encourage members to take advantage of this 
workpackage, training possibilities will be advertised at EURASNET meetings and email reminders will be 
sent at regular intervals. In addition, a list with specific training opportunities in member labs will be posted on 
the EURASNET website. We expect the number of exchanges to increase in the coming months, after more 
students and post-docs of EURASNET labs have participated in EURASNET meetings and additional 
collaborative projects have been initiated.  
The current goal of 40 PMT of training as expressed in deliverable 13 appears to be slightly unrealistic though. 
There is neither the need nor the time for such extensive travelling. The increased exchange of protocols and 
materials in many cases makes hands-on-experience through lab visits often unnecessary. The annual meeting 
2007 in France was used for discussions between members, SAB and external reviewer on how to modify and 
improve the Staff Exchange program to aim for more realistic goals. General agreement was reached that travel 
bursaries should become available on request for small intra-workpackage meetings whenever the complexity 
of  workpackage projects and discussions among participants require such meetings.   
 

 

Deliverables 
13. By month 18, to have provided the equivalent of 40 PMT of training, collectively by network laboratories 
(person month training) 
116. Continue and further develop the use of travel bursaries for student and postdoc exchanges (also for 
necessary intra-workshop meetings)(40 PMT/18 month) (month 30). 
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18. Career Development 

Workpackage description (18 months) 
 
Workpackage number 18 Start date or starting event: 3 month 
Participant id  all       
Person months 26.5       

 

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  
A major goal of this NoE is to provide opportunities for personal development that equip young scientists and 
postdocs for later stages of their scientific careers. To facilitate this, several initiatives will be carried out by the 
EURASNET. First, workshops and seminars to promote awareness of issues confronting those who embark 
upon careers in industry and science will be organized (mostly in conjunction with the biennial). Typical topics 
will include, among others, issues of science and journalism, information about university career tracks versus 
those in industry, the art of writing scientific papers and articles, an introduction to patents and patent law, and 
tips for a successful job interview. Practical tutoring sessions dealing with more specific topics such as how to 
prepare grant applications, how to present (both orally and in writing) scientific information in a 
comprehensible manner, and how to prepare a CV/job application (in english) will also be offered. As a means 
to gain experience in the oral presentation of scientific work, and also to enhance their visibility among more 
senior scientists, a scientific meeting of PhD students and postdocs in the EURASNET will be organized, in 
which poster and oral presentations will be made. To facilitate contacts between PhD students and senior 
scientists in EURASNET, and raise the profile of their research, this NoE will also encourage joint thesis 
committees. Opportunities to meet representatives of both academia and industry will be promoted by 
workshops with invited speakers from these areas in conjunction with the biennial conference on Alternative 
Splicing. Finally, the EURASNET website will include information regarding job opportunities for network 
members looking for employment at the end of their PhD thesis or post-doctoral work. In addition to the 
measures proposed for this workpackage, young scientists supported by the Young Investigator Programme will 
have the possibility of establishing “mentor” relationships with leaders of established core groups (see separate 
description of the YIP). In this way, senior scientists will have the opportunity to pass on their experience to 
younger colleagues. 

 

Deliverables 
15. A workshop on aspects of career development OR several seminars on the same topic (to be decided by the 
Steering Committe according to review of exact and most pressing needs) by month 12 
16. Establishing joint PhD committees for PhD students in the EURASNET by month 15 
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Description of accomplished work (month 1-12): 
 
 
Deliverable #15: A workshop on aspects of career development OR several seminars on the same topic 
 
Several initiatives have been taken to improve the career development in EURASNET, mainly in the form of: 
 

1. Improving the access to relevant information on the EURASNET homepage 
2. Workshops and seminars have been held at the respective EURASNET institutions 

 
Web initiatives: 
 
EURASNET member Karla Neugebauer (MPI, partner 1b) is a member of the Career Development Committee 
(CDC) of the European Life Sciences Organization (ELSO). One prominent aim of the CDC is to provide job 
postings, grant & fellowship information and mentoring resources on their website (http://www.elso-cdc.org/). 
EURASNET has developed a subsection on the Links page of the website called "Career Development" and has 
included ELSO's CDC pages as an important tool for young scientists. The CDC also holds mentoring lunches 
and open floor sessions at its annual meeting; we encourage young scientists within EURASNET to take 
advantage of these resources and senior members of EURASNET to participate as mentors. 
 
Neugebauer is also the creator and manager of ELSO's Database of Expert Women in the Molecular Life 
Sciences (http://www.elso-cdc.org/M11.shtm). The database aims to increase the visibility of top women 
researchers in Europe and now includes almost 400 women, active in top international research. Almost all of the 
female EURASNET members are listed, as well as many women RNA biologists who are not in EURASNET. 
The database was launched in September 2005 and is now used to help meeting organizers to identify female 
speakers, granting organizations to assemble balanced peer review committees, and recruitment committees to 
identify candidates for open positions. Neugebauer will present ELSO's activities for career development, 
including the women's database at the upcoming EU FP6-sponsored Set-Routes (http://www.set-
routes.org/about/index.html) conference, "The Way Forward", on gender equality in science in Heidelberg (9-12 
May 2007). 
 
Another career development initiative has been made by UCAM-DBIOC (partner 23), who created a new post 
on the web that function as a Careers Adviser for Postdocs in the Life Sciences: 
(www.bio.cam.ac.uk/gradschool/postdocs/). This link has also been included on EURASNET homepage. In 
addition a link for RNA related job advertisements has been posted on EURASNET homepage. 
 
Relevant courses held at the individual institutions: 
 
Nearly all partners have already implemented courses or workshops at their respective organizations that are 
relevant to career development. We have therefore decided to concentrate our initial efforts on disseminating the 
information about relevant courses rather then arranging specific EURASNET courses in the first 12 months.  
We have included a link on the EURASNET homepage where the individual partners are encouraged to post 
information about relevant courses. Examples of courses held in 2006 include: 
 
MPI, Göttingen (partner 1a): Effective scientific communication. 
Writing journal papers, seminar or conference presentations, and posters. The aim of these courses is to 
introduce graduate students to the principles of scientific communication: writing a journal paper; making an 
effective scientific conference poster; and making a professional seminar or conference oral presentation of 
scientific material. 
Course website: 
www.cndf.uni-freiburg.de/teaching_and_training/HSR_Programmes_description_05_4.pdf 
 
MPI, Göttingen (partner 1a): Intercultural communication and Advanced English Training. 
Intercultural communication: Teaching and training those skills required to recognize and more accurately 
interpret how cultural differences affect how you communicate with others and how they communicate with you. 
Advanced English Training: Teaching and training those skills, which take you from merely speaking the 
language well to communicating effectively in an international and intercultural environment. Our services and 
activities deal with the following topics, which can be variously combined to meet the needs of the individual 
customer: 
Course is managed by Alexia & Stephan Petersen. Course website: (http://www.aspetersen.de/serv_d.html) 
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UNIBE, (partner 13) offers monthly mentoring in a group of about 12 students from the Science, Medical and 
Veterinary faculties where various topics (reasons to choosing areas of research, plans for the coming  years, 
abilities needed to reach these aims, work/study and privat life, ethics e.c.t.) are discussed. UNIBE also offers 
free personal carreer counselling.  
 
UAAR (partner 19): Course in Academic/Professional Presentations 
PhD course in communicating your knowledge: How to construct effective presentations about your profession 
and to direct your presentation to specific audiences with cohesion and a purpose. A training course in 
communication technique and presentation technique. You will learn how to construct an article and you will 
gain a series of language skills, which will improve on your communicative skills.  
Course website: www.inano.dk/sw5150.asp 
ECTS: 5  
 
UAAR (partner 19): Innovation and patents: 
The purpose of the PhD course is to impart a broad knowledge of the basic concepts and problems/questions 
concerning patent legislation, thereby enabling the students to determine the patentability of actual inventions 
and on a general level give advice on strategies in the patent area. Through the course the students will 
furthermore acquire knowledge on concepts and terms important in connection with patent application.  
Course website: www.inano.dk/sw425.asp 
ECTS: 5  
 
UAAR (partner 19): Innovation and Entrepreneurship  
The purpose of the course is to impart a broad knowledge of the basic concepts of Innovation and 
Entrepreneurship. The students will gain an understanding of the internal innovation process, and the challenges 
of managing the different phases of the process. We will also look at the challenges of commercialising different 
innovations. 
Course website: www.inano.dk/innovation 
ECTS: 5 
 
Mobility of young scientists: 
 
An important measure to improve the global exchange of young scientists is short-term visits in international 
laboratories. The implementation of EURASNET has led to many arrangements of short-term visits in the 
laboratories of other EURASNET partners. 
These include: 
 

• Houda Hallay, a PhD student in the lab of Christiane Branlant, will move to the lab of Carmo-Fonseca 
as a post-doctoral fellow 

 
• Paula Cramer in Alberto R. Kornblihtt’s lab visited the laboratory of Dr. Juan Valcárcel 

 
• The graduate student in Mariano Alló Alberto R. Kornblihtt’s lab visited the laboratory of Dr. Karla 

Neugebauer. 
 

• One PhD student in Chris Smith lab, Nicholas McGlincy,  spent a month in Mihaela Zavolan's lab. 
 

• One PhD student in Jørgen Kjems, Ulrik Rabek, spend 1 month in Edouard Bertrand’s lab. 
 
A mentor program was established for the YIP program. The mentors are: 
 
YIP Mentor 
Auboeuf Kornblihtt 
Bertrand Lamond 
Gabellini Valcarcel 
Urlaub Lührmann 
Zavolan Smith 
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Deliverable 16: 
Establishing joint PhD committees for PhD students in the EURASNET: 
Joint PhD committees for PhD students in the EURASNET have been established on many occasions and we 
have through our website and e-mails encouraged partners to use this opportunity more frequently in the future. 
A delivery report will be written by month 15.  
 
 
Publications by EURASNET members relevant for career development: 
Neugebauer, K.M. 2006. Keeping tabs on the women: life scientists in Europe. PloS Biology 4:e97. 
 
 
Description of work for the next 18 months (month 13-30) 
 
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.  
To encourage students and postdocs to work with the presentation of their scientific poster we will reward the 
best poster presentation at the Bendor meeting in 2007 and the International Meeting in 2008 with a prize.  
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.  
 
 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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18. Career Development 

Workpackage description (month 13-30) 
 
Workpackage number 18 Start date or starting event: 3 month 
Participant id  all       
Person months 26.5       

 

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.  
To encourage students and postdocs to work with the presentation of their scientific poster we will reward the 
best poster presentation at the Bendor meeting in 2007 and the International Meeting in 2008 with a prize.  
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 
16. Establishing joint PhD committees for PhD students in the EURASNET by month 15 
117. 2 Web-based seminars in 2007 about “Effective scientific communication (month 24). 
118. Career development related round table discussions with representatives of both academia and industry 
(month 30). 
143. Joint PhD committees for PhD students in the EURASNET (continuation of del. 16, month 30). 
119. Career Development Workshop in conjunction with 1st International EURASNET  meeting, Krakow – 
Poland (month 29) 
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19. Public Understanding of RNA Biology 

Workpackage description (18  months) 
 
Workpackage number  19 Start date or starting event: 0 month 
Participant id 7 8 11 18 
Person months 0.5 4 0.5 0.5 

 

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 
As improving public awareness and understanding of the activities and results is an important goal of every 
European NoE, we aim to make dissemination of information about our objectives and the impact of our science a 
high priority. Activities within WP19 therefore will be started immediately. Within the first three months a public 
scientific officer (PSO) who should liaise with the PR initiatives of the participating institutes and with EMBO, 
will be appointed. In principle, the PSO will oversee and help to coordinate all actions related to this area of 
activities. To ensure high public visibility for the NoE from the start,  we anticipate organising a press release 
campaign explaining the aims and the significance of the NOE on alternative splicing for science in Europe as 
well as describing the potential of this field for human health issues. Within the first year a leaflet (brochure) for 
the general public, journalists, industrial managers and policy makers will be produced containing a description of 
the NoE, the scientific concepts in alternative splicing, and all participants with their projects in a language 
understandable to lay people. These materials will also be available for free download from  a public webpage that 
will be linked to the NoE webpage. In addition, all of this material will be offered to the EMBO science and 
society Webpage, providing a link to our public webpage. Furthermore, the PSO will collect teaching material 
about RNA for schools and students that is currently available from NoE participants (as expemplified on 
www.ed.ac.uk/~jeanb). The PSO will visit all participants to get infos about their work, their teaching materials  
and about their local possibilities for PUS (Public Understanding of Science) activities. To support such local 
activities small grants and prizes will be available. Already at the first NoE meeting the PSO will organize a 
competition for the best press release. This material will be organized by topic, and standardized and 
supplemented with additional material which the scientists wish to include. Most of these presentations will be 
provided with different levels of complexity to provide teaching material for different classes, be it high school 
kids, undergraduate or graduate students. Some issues will be selected and presentations prepared for the general 
public. All presentations will be distributed to the members of the NoE and made available for the national PR 
initiatives. Within the first 18 months the PSO will organize a workshop for interested NoE members on how to 
get the message across to the public. They will learn how to formulate a press release, what to consider when 
talking to the media, journalists or policy makers, and how to discuss social and ethical matters about your 
research. This workshop will be repeated at least twice during the five year funding period of this NoE .  
 

 

Deliverables  
17. a webpage for science and society issues (coordinated with  the EURASNET homepage) by month 15 
18. collection of teaching material about RNA biology (for high scool students, university students of various 
levels and for the general public) by month 12 
19. a training workshop on public understanding of science for EURASNET scientists by month 18 
20. a brochure for the general public describing the EURASNET, its concepts, participants and projects, as well as 
their social and ethical implications by month 12 
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Description of accomplished work (month 1-12): 
 

Public Understanding of RNA Biology 

Workpackage 19 Report 

 

Andrea Barta and Oliver Mayer 
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Introduction 
 

The main objectives of workpackage 19 are to improve the public awareness and understanding of the activities, 

aims and results of the EURASNET and to inform the public about the important role of RNA processing in 

mechanisms of human disease and for the developmental programme of organisms. 

The big gap between the fact that more than two thirds of the human protein coding genes are alternatively 

spliced and its wide implications for human disease and the low standard of knowledge in the public makes 

public relations about the NoE indispensable. The PUS activities therefore are directed to a variety of target 

groups ranging from pupils and students, to policy makers and journalists. Collections of teaching materials, 

information brochures and leaflets and open house activities are only a part of the activities to reach the public. 

In addition, also the scientists and participants of the NoE will be trained to enhance their skills in 

communication with the public, media and politicians. Workshops and media trainings will offer the possibility 

to practice how to put their enthusiasm and interest in RNA biology across to the layman. 

 

Workpackage participants 
 
Lead participant: A. Barta (Vienna) 

Participants:  F. Baralle (Trieste) 

   A. Bindereif (Giessen) 

   A. Jarmolowski (Poznan) 

 

 

Public Scientific Officer 
 
At the kick-off meeting in April 2006 O. Mayer (Vienna) was appointed public scientific officer (PSO) of the 

network who directly reports to the workpackage lead participant A. Barta (Vienna) To oversee and help to 

coordinate all actions related to public activities are the main remits. 

The PSO is collecting teaching materials about RNA biology and edits the information so that it is appropriate 

for different levels of education ranging from pupils to university students. General information and special 

topics of alternative splicing and related health issues are provided for a webpage for science and society issues. 

The PSO also compiles a leaflet containing general information on the network as well as the scientific concepts 

in alternative splicing and the impact in human health. 

 

PUS activities 

Press releases: 
 

• A large-scale press release campaign at the beginning of the funding period was launched by the 

Max Planck Institute in Göttingen (Germany) to inform the media and the public about the start of 

the excellence network (February 15th, 2006). Press releases were published via different media like 

the “Informationsdienst Wissenschaft” (http://idw-online.de/pages/de/news144509) with a coverage 
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of more than 11,000 subscribers and other press agencies (e.g. “pressrelations.de”) as well as via the 

MPI homepage and public relations department (press release in English and German language see 

appendix 1a and 1b). 

Articles about the network were published for example in the “Göttinger Tagblatt” (appendix 2a) or 

the “Hessische/Niedersächsische Allgemeine” (appendix 2b) 

• On the occasion of the kick-off meeting of the network in April 2006 the PSO worked out a press 

release on the network that was send to Austrian, German and Swiss press agencies (April 26th, 

2006) (press release in German language, see appendix 3). 

• In the course of the kick-off meeting in Sitges (Spain) several reports in the Spanish press were 

published (article in Spanish language see appendix 4). 

• Alternative splicing and EURASNET also figured prominently during the 2006 EICOS meeting in 

Göttingen. This European Initiative for Communicators of Science is an initiative of the Max Planck 

Society, Germany to improve the communication between journalists and scientists in the wider field 

of molecular biology and genetic engineering (press release in German and English language, see 

appendix 5). 

 

Deliverables 

#17 A webpage for science and society issues (by month 15) 
 

On this webpage alternative splicing in general and special mechanisms and topics with the focus on 

human disease and health are presented in a form comprehensible to the layman (e.g. splicing in 

general; alternative splicing and mechanisms; impact of alternative splicing on neurological diseases) 

With this not only the public awareness of the importance of the topic and its impact in every day life 

should be pointed out, the webpage should also serve as an information point that is up to date with 

the current research in the field. Therefore outstanding findings and publications of the NoE members 

will be presented and explained. 

Progress: ongoing addition of information to the EURASENT webpage (splicing info domain) 

 

#18 Collection of teaching material about RNA biology 
 

A variety of slides and information leaflets are available on the EURASNET webpage in the “splicing 

info” domain. Each teaching block offers tables of content and short introductions for easier 

orientation. 

The information content reaches from introduction in the biochemistry of RNA in general to special 

topics of complex RNA biology and metabolism – including alternative splicing and also applications 

of RNA molecules in modern medical treatment. 

Progress: ongoing addition of information to the EURASNET webpage (splicing info domain) 

  

#19 a training workshop on public understanding of science for EURASNET scientists by month 18 
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(to be completed by month 18) 

#20 A brochure for the general public describing the EURASNET 
 

The leaflet provides a description on basic and general topics of alternative splicing with a special 

focus on the impact of alternative splicing on human health.It also contains information on the NoE, 

like organisation structure and the main objectives (see appendix 6). 

This first leaflet is designed to support the members of the network in their communication with the 

public, politicians or journalists. It provides a concise overview of the EURASNET and is a mean to 

quickly introduce the target groups to the topic. 

 

Progress: the leaflet is in the process of printing and will be send out to the participants in 

January 2007. It is produced in a first edition of 2.500 copies 

 

As a follow up of the leaflet the production of a more comprehensive information brochure is 

projected. This brochure should give a more detailed insight into the single research topics and fields 

of all the network participants richly illustrated with pictures, schemes and drawings for an easy 

understanding of the topic.  

 

 

 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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Appendixes 

 

 

 

 

 

 

 

 

 

 

 

Appendix 1a 

Press release in English language of the Max Planck Institute (Göttingen) on the start of the EURASNET 
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Appendix 1b 

Press release in German language of the Max Planck Institute (Göttingen) on the start of the EURASNET 
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Appendix 2a 

Article in the “Göttinger Tagblatt” 
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Appendix 2b 

Article in the “Hessische/Niedersächsische Allgemeine” 
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Appendix 3 

Press relase on the kick-off meeting of the EURASNET 

Sent out to Austrian, German and Swiss press agencies 
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„Kick-Off“ für die RNA Forschung 
  
An diesem Wochenende treffen sich in Spanien zum ersten Mal die TeihnehmerInnen des mit 10 
Millionen Euro von der EU geförderten Exzellenznetzwerkes EURASNET zur Erforschung des 
„alternativen Spleißen“ von RNA. Zu den 30 wissenschaftlichen Arbeitsgruppen aus 13 Ländern 
gehört auch die wiener Wissenschafterin Dr. Andrea Barta der Max F. Perutz Laboratories, 
Medizinischen Universität Wien mit ihren MitarbeiterInnen. 
 
Alternatives Spleißen ist der Name für einen Prozess, bei dem aus einem einzelnen Gen viele 
verschiedene Proteine produziert werden. 
In Tieren und Pflanzen liegt der Bauplan für Proteinen auf mehreren DNA-Stücken, so genannte Exons. 
Zwischen diesen kodierenden Bereichen liegen DNA-Stücke, die Introns, deren genetische Informationen 
nicht für den Aufbau des Proteins notwendig sind. Im Zellkern werden durch eine enorme molekulare 
Maschine, dem Spleißosom, die Introns aus der ersten Abschrift der DNA (pre-mRNA) herausgeschnitten 
und die Exons miteinander verknüpft, und so die messenger-RNA (mRNA) gebildet. Diese dient dann als 
Blaupause für den Bau von Proteinen. 
 

1. Diversität durch alternatives Spleißen 
 
Beim alternativen Spleißen werden verschiedene Exons aus der gleichen pre-mRNA in unterschiedlicher 
Weise miteinander verknüpft und somit viele verschiedene mRNAs gebildet, deren Information wiederum 
in Proteine übersetzt wird. 
Die Bedeutung von alternativem Spleißen wird besonders deutlich wenn man die Zahl der menschlichen 
Gene betrachtet – ca. 25.000 – und dem die Zahl der menschlichen Proteine gegenüberstellt – mind. 
100.000. Durch alternatives Spleißen ist es dem Genom also möglich viel mehr Funktionen (= Proteine) 
zu produzieren, als eigentlich gespeichert sind. 
 
Krankheiten durch Störungen im Spleißen 
 
Das alternative Spleißen beeinflusst alle Bereiche der Entwicklung und des Stoffwechsels von höheren 
Organismen und stellt eine essentielle Ebene der Regulation der Genexpression dar. 
Defekte und Störungen im Spleißmechansimus verursachen oder verstärken eine Vielzahl von 
menschlichen Krankheiten, darunter auch Krebs oder neurodegenerative Erkrankungen. 
 
EURASNET – European Alternative Splicing Network of Excellence 
 
Der Aufbau und die grundlegenden Funktionen des Spleißosoms sind mittlerweile sehr gut verstanden. Im 
Gegensatz dazu ist die Regulation von alternativem Spleißen noch völlig unverstanden. Aus diesem Grund 
haben sich die 30 internationalen Arbeitsgruppen zu einem Netzwerk unter der Leitung von Prof. 
Reinhard Lührmann (Max-Planck-Institut für biophysikalische Chemie, Göttingen) zusammen 
geschlossen. 
Das Ziel ist es, die Mechanismen und die Regulation des alternativen Spleißens, sowie die Interaktionen 
des Spleißosoms mit anderen Regulationsmechanismen in der Genexpression zu erforschen. Der 
Zusammenhang zwischen alternativem Spleißen und Erkrankungen des Menschen stellt dabei den 
Forschungsschwerpunkt dar. 
 

2. Das Programm 
 
Das Forschungsprogramm wird von der EU als Exzellenznetz (Network of Excellence) unter dem Namen 
EURASNET (European Alternative Splicing Network) mit 10 Millionen Euro für 5 Jahre gefördert. 
Neben Forschungsgruppen aus 11 europäischen Ländern nehmen auch Gruppen aus Israel und 
Argentinien teil. 
Zusätzlich zur Forschungsarbeit soll das Programm den Austausch von Informationen, Methoden und 
Materialen unter den Projektpartnern erleichtern und fördern. Mit einem Förderungsprogramm für 10 
NachwuchswissenschafterInnen wird der Aufbau neuer Arbeitsgruppen unterstützt. 
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Workshops, Konferenzen, sowie die Zusammenarbeit mit anderen Forschungsnetzwerken, Kliniken und 
Unternehmen sollen mithelfen die gewonnen Forschungsergebnisse zu verbreiten. 
Die Bevölkerung wird durch eine breit angelegte Öffentlichkeitsarbeit (Broschüren, Lehrmaterialien für 
Schulen und Universitäten, Pressecampagnen...) miteinbezogen und über die Wichtigkeit des 
Forschungsgebietes des Netzwerks informiert werden. Die Öffentlichkeitsarbeit wird von Wien aus von 
Dr. Andrea Barta und Dr. Oliver Mayer (Public Scientific Officer) koordiniert und durchgeführt. 
 
 
 
Kontakt: 
 
Dr. Andrea Barta 
Department für medizinische Biochemie 
Max F. Perutz Laboratories 
Dr. Bohrgasse 9/3 
1030 Wien 
Tel.: 01-4277-61640 
Email: andrea.barta@meduniwien.ac.at 
 
 
Dr. Oliver Mayer 
Public Scientific Officer 
Department für medizinische Biochemie 
Max F. Perutz Laboratories 

Campus Vienna Biocenter 6/1 
1030 Wien 
Tel.: 01-4277-5229-4 
Email: oliver.mayer@meduniwien.ac.at 
Fax: 01-4277-9522 
 
 
Web 
www.eurasnet.org 
www.mfpl.ac.at 
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Appendix 4 

Article in the “Diario Medic” on April 26th, 2006 on the occasion of the kick-off meeting in Sitges (Spain) 
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Appendix 6 

MPIbpc News 2006, 12 (7- 8), page 1-2 
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Appendix 6 

Information leaflet on the EURASNET 

Edition of 2.500 copies – sent out to all the members of the network 
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19. Public Understanding of RNA Biology 
Workpackage description (month 13-30) 

 
Workpackage number  19 Start date or starting event: 0 month 
Participant id 7 8 11 18 
Person months 0.5 4 0.5 0.5 

 

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 
As improving public awareness and understanding of the activities and results is an important goal of every 
European NoE, we aim to make dissemination of information about our objectives and the impact of our science a 
high priority. Activities within WP19 therefore will be started immediately. Within the first three months a public 
scientific officer (PSO) who should liaise with the PR initiatives of the participating institutes and with EMBO, 
will be appointed. In principle, the PSO will oversee and help to coordinate all actions related to this area of 
activities. To ensure high public visibility for the NoE from the start,  we anticipate organising a press release 
campaign explaining the aims and the significance of the NOE on alternative splicing for science in Europe as 
well as describing the potential of this field for human health issues. Within the first year a leaflet (brochure) for 
the general public, journalists, industrial managers and policy makers will be produced containing a description of 
the NoE, the scientific concepts in alternative splicing, and all participants with their projects in a language 
understandable to lay people. These materials will also be available for free download from  a public webpage that 
will be linked to the NoE webpage. In addition, all of this material will be offered to the EMBO science and 
society Webpage, providing a link to our public webpage. Furthermore, the PSO will collect teaching material 
about RNA for schools and students that is currently available from NoE participants (as expemplified on 
www.ed.ac.uk/~jeanb). The PSO will visit all participants to get infos about their work, their teaching materials  
and about their local possibilities for PUS (Public Understanding of Science) activities. To support such local 
activities small grants and prizes will be available. Already at the first NoE meeting the PSO will organize a 
competition for the best press release. This material will be organized by topic, and standardized and 
supplemented with additional material which the scientists wish to include. Most of these presentations will be 
provided with different levels of complexity to provide teaching material for different classes, be it high school 
kids, undergraduate or graduate students. Some issues will be selected and presentations prepared for the general 
public. All presentations will be distributed to the members of the NoE and made available for the national PR 
initiatives. Within the first 18 months the PSO will organize a workshop for interested NoE members on how to 
get the message across to the public. They will learn how to formulate a press release, what to consider when 
talking to the media, journalists or policy makers, and how to discuss social and ethical matters about your 
research. This workshop will be repeated at least twice during the five year funding period of this NoE .  
 

 

Deliverables  
17. A webpage for science and society issues (coordinated with  the EURASNET homepage) by month 15 
144. Collection of teaching material about RNA biology (for high scool students, university students of various 
levels and for the general public) (continuation of del.18, month 30) 
19. A training workshop on public understanding of science for EURASNET scientists by month 18 
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20. SMEs and Technology Transfer 
Workpackage description (18 months) 

 
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 
21. Creation of a fact file for distribution to all NOE members, providing advice and detailed information on the potential 

legal and practical issues confronting academic researchers who wish to commercialize their work by month 9. 

22. Transfer of IP, reagents (e.g. antibodies, plasmids and cell lines) and technology from NOE member laboratories into 
the commercial sector (month 12). 

23. Setting up a special screening inititive to identify and characterize RNA-splicing modulators as lead compounds for 
novel anti-cancer, anti-fungal and anti-viral therapies (month 18). 

 



 
 

 158 

 
Description of accomplished work (month 1-12) 
 
 
This report addresses the activities of the network dealing with interactions with SMEs and technology 
transfer issues, including commercialisation of reagents and technology generated by members of the 
network.  
 

During the first year significant progress has been made within this work package towards meeting each 
of the specific objectives and deliverables, as summarised below. Concerning the timelines, it was decided 
that the initial assessment for deliverable 21 needed to be slightly revised. Thus is intended to improve the 
quality of the final product delivered.  

Deliverable 21: A basic Commercialization Fact File has been created during months 3-9, primarily 
through activities from the Lamond group. In reviewing the information collated it was appreciated that 
further input from the commercial sector was required for this document to be genuinely useful to NOE 
members. It was realised that part of this work needs to be carried out and reviewed by a suitably qualified 
external business consultant with relevant background experience in biotechnology and technology 
transfer.  Therefore, Dr Howard Marriage has been recruited to the project to assist with delivery of the 
requisite Commercialization Fact File. Dr Marriage is Director and Founder of a business development 
consultancy, “Biotech Innovation and Future Health” (www.bifhit.com), and has over 25 years experience 
in the biotechnology and pharmaceutical industry. He is a former Executive Director at Cyclacel, 
responsible for Business Development, Intellectual Property and Research Operations, spent 13 years 
working with Genzyme Corporation  in research, management and corporate development positions. He 
was also Senior Director for Corporate Development Europe for 5 years and was involved in establishing 
the Genzyme Tissue Repair and Genzyme Molecular Oncology businesses. Dr Marriage holds a BSc (first 
class) in Biochemistry and Pharmacology from Southampton University and a D. Phil in pharmacology 
from Balliol College Oxford University. The Commercialization Fact File was distributed during month 
14. It was emailed to all NOE groups as a PDF file and a copy placed on the NOE website for download 
of the latest version, leaving the opportunity for extending and updating the information throughout the 
full period of the NOE. We foresee to include a revised version of the Commercialization Fact File in the 
next progress report. The text of this Fact File is attached at the end of this workpackage report. 

Deliverable 22: Several EURASNET groups have been involved in technology transfer activities during 
months 1-12. Thus, Professor Reinhard Lührmann has started to distribute antibodies specific for splicing 
factors and related proteins that were generated in his laboratory through the company Synaptic Systems 
GmbH (www.sysy.com). Professor Lührmann is also negotiating with Professor Alain Miller, (Mons, 
France) to provide RNA splicing extracts to NOE members at discounted rates. Professor Angus Lamond 
has participated in the establishment of a new spin-out company, Dundee Cell Products, which provides 
reagents and services, including cell fractions, splicing extracts, RNAase Inhibitor, antibodies, plasmids 
and cell lines of relevance to RNA processing and the work of the NOE. Negotiations are in progress to 
offer these products to NOE groups at discounted price. Dundee Cell Products will also provide a route to 
market for commercialization of reagents generated by NOE member laboratories at favourable rates. 
Negotiations are in progress for Dundee Cell Products to offer proteomics services to NOE members at 
discounted rates.  

Professor Juan Valcarcel has coordinated on behalf of the NOE interactions with three Biotech companies, 
i.e., ExonHit Therapeutics, Affymetrix and NimbleGene, to evaluate platforms for improved development 
of splicing microarrays. This involved a direct competition run by the NOE to assess the available 
microarray platforms, with same samples being analyzed using different arrays supplied by each company 
and the resulting data evaluated by EURASNET member laboratories. This evaluation is in progress and 
the final outcome will be to select an optimal choice of microarray platform from one company for use by 
NOE members. A large amount of discussion and interaction has taken place between NOE member 
groups to help establish improved procedures for microarray data analysis and experimental design. This 
will generate recommended protocols and procedures that will be provided to both NOE members and 
external scientists via documents placed on the EURASNET web site. Negotiations are also underway to 
offer EURASNET members access to approved microarray technologies at discounted prices. 

Deliverable 23: The groups of Professors Tazi, Lührmann and Lamond have engaged in a range of 
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activities including chemical compound screening for splicing factors relevant to Deliverable 23 (see also 
report on WP14). The Lamond group has initiated negotiations with the Dundee based Drug Screening 
Facility (www.drugdiscovery.dundee.ac.uk/) to provide access to NOE members to expertise and facilities 
for identifying splicing inhibitors through high throughput screening. Initial screens have identified a 
number of inhibitory compounds whose suitability for further optimization and development is currently 
under review. 

The group of Professor Tocchini-Valentini is applying the original Archaeaexpress technology (Deidda et 
al., Nature Biotechnol. 2003; 21, 1499-1504) for selective, post-transcriptional mRNA modification, to the 
study of splicing isoforms of specific genes in mouse cells and in mice, without permanent genomic 
alterations. They are currently performing combined tests that utilize this novel technology to selectively 
modify specific RNA species and to produce engineered RNA species that encode chimeric protein 
fusions, as novel targets of lead compounds for anti-cancer, anti-fungal and anti-viral therapies. 

 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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Annex: The Commercialization Fact File 
 
 
 
 
 

IMPORTANT: PLEASE READ CAREFULLY 
 
 
 
 
 
 
 
The following document, "EURASNET Commercialisation Fact file", 
is provided for the information of participants in the EU Network 
on alternative splicing. While every effort has been made to ensure 
the accuracy of the document, please be advised that it provides 
general advice and background information only concerning the 
commercialisation process. Details may be subject to change and 
specific legislation in individual member countries may affect the 
validity of the advice and information provided. No liability can be 
accepted by EURASNET for actions taken as a result of reading the 
Factfile. Anyone considering engaging in commercial activity is 
advised to contact the relevant technology transfer office, or 
equivalent, in their host institution and to seek appropriate legal 
advice. 
 
Please be advised that commercial activity resulting directly from 
work or outcomes funded by the EURASNET collaboration must be 
referred to the Network administration. Commercial outcomes 
must reflect the collaborative nature of the Network activities. 
Therefore, it is essential that individual institutions considering 
commercial activity, including patents, license agreements and 
spin-out ventures, first contact the EURASNET administration to 
ensure that the appropriate EU regulations governing such activity 
are fully adhered to. 
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COMMERCIALISATION FACT FILE 

 
A) Practical Issues 
 
1. Proof of Concept (PoC) and Identifying the Product  
The research activities carried out in the labs of EURASNET members including 
work done during the EURASNET programme will yield several potential new 
products, which could be developed and commercialized through SMEs or larger 
companies. In many cases the potential products identified may have to go through a 
technical and commercial proof of concept process prior to full-scale demonstration 
of the technology and product development e.g. development of lead compounds 
from hits identified during library screening activities during a drug discovery 
process.  
 The sourcing of commercial funding for product commercialization during the 
PoC process is rather onerous because of the high level of technical and market risks 
at this early stage. Therefore, commercialization methods/routes for the various 
products identified in member labs will depend on product type and product 
development stage. Some products need multiple development stages before they 
can be ready for commercialization whereas others need minimal development e.g. 
some research reagents currently routinely used in member labs. As such two main 
categories of tangible marketable products have been identified and grouped as 
shown below i.e. products derived from basic research and those from chemical 
compound library-screening activities. The Technology Transfer Office of the 
EURASNET member’s research institution will be able to provide advice on the new 
product identification process. 
 (a) Fundamental research 
  - Novel biology e.g. RNAi 
  - Research tools (reagents e.g. antibodies, recombinant proteins, stable 
     cell lines, KO organisms, plasmid constructs, new techniques 
and assays) 
  - Data storage, analysis and presentation resources e.g. databases, Web 
      resources 
 (b) Library screening 
  - Novel research tools (e.g. new chemical compounds for use in chemical 
     genetics studies and cell biology of splicing)  
  - Lead and drug candidate compounds derived from drug discovery 
       and development activities including data on structure activity 
relationships          (SAR) with protein/RNA targets  
  - Screening & efficacy assays 
 
2. Product Ownership and Intellectual Property (IP) Protection  
Normally, the employing research institution will own the IP and products arising 
from the research activities of EURASNET member’s research laboratory. 
Once a product has been identified, the intellectual property around the product has 
to be protected in order to maintain exclusivity of exploitation. The greatest value 
will be obtained from product commercialization by protecting its exploitation from 
competitors. Three ways of protecting products from the activities of the network 
members include patents, copyrights and confidentiality agreements. 
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Patents: patentable inventions include processes e.g. assays & methods, 
manufactured reagents, biological mechanisms and compounds. The invention 
also has to be novel,  non-trivial, useful and not previously been publicly 
disclosed. A patent expert should be engaged to judge the patentability of an 
invention and advise on the patenting process as well as its costs. 
 

 Copyrights: these protect design ideas and software e.g. databases 
 

Confidentiality agreements: these agreements allow protection of trade secrets 
and know-how that is not patentable, or if it does not make sense financially to 
protect a product by patent. The main disadvantage of this method of protection 
is that it can lead to IP leakage especially if the person with the know-how leaves 
the institution. These types of agreement ensure the preservation of trade secrets 
thus allowing the commercialization of the product with little competition. When 
a licensing deal is to be negotiated, to enable a full disclosure of the invention to 
potential licensees, it is essential to protect the product by holding discussions 
disclosing details of the invention under a confidentiality or non-disclosure 
agreement (NDA). Each NDA has to be tailored for the actual discussion to be 
held and signed on behalf of the institution by an authorized signatory.  

  
3. Marketing/Commercialization Route of Products 
Before deciding on a route to market and promotion of the potential products 
identified, the network member will need to have evidence to support answers to the 
following questions: 

- Who are the customers for the product? 
- What is the size of the market? 
- Are there unmet needs that the product or invention intend to fulfill? 
- What are the unique selling points of the product? 
- How can the product effectively enter the market and what are the barriers to 

market entry? 
- Who are the competitors and what is their likely response to the new 

product? 
- Could another product be developed to meet the same market need within the 

same time limits? 
Below is a list of some of the commercialization routes that should be considered 
and the route chosen will depend on product type, level of investment needed for 
development and marketing, and the interests of the inventors and research 
institution. An agreed route to commercial exploitation is generally required before 
the invention is taken forward for commercialization. 
 
a) Licensing: The commercialization of technology through licensing is preferred 

where the following product and commercial factors can be identified or 
predominate:  
• a unique product that adds value to an existing system  
• patent protection in place 
• high upfront capital required  
• high volume needed 
• high cost manufacturing base required 
• fragmented market serviced by existing sales forces 
• supply deals in place 
• difficulty in accessing a route to market  
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• well established competition, 
• highly competitive cost conscious area  
• differentiation of innovation is insignificant  
• the inventor(s) not wishing to input significantly into future exploitation and  
• multiple potential and identifiable licensees.  

 
Rights granted in the license agreement could be on an exclusive or non-exclusive 
basis with territorial limitations. These rights will have an impact on the level of 
royalties to be expected from the licensee by the licensor institution. Generally, 
exclusive rights attract higher levels of royalty payments. 
 
b) Spinout company: This is a company created to commercialize the technology 

developed within the research institution of the network member. Such a 
company usually involves the scientists as founders and their research institution 
as shareholders. During the assessment of potential product commercialization 
routes, the spinout company formation route is preferable if the following factors 
are determined to be strongly associated with the product(s): 
• the product is unique, sustainable and stand alone  
• IP protection of technology involves know-how  
• low upfront capital required to develop and commercialize product  
• relatively low volumes of product sales expected 
• product  is high value  
• easily accessible customers  
• route to market is accessible with little or no barriers to entry  
• product is highly differentiated  
• inventor(s) passionate and keen to be involved in exploiting the invention,  
• an experienced team can be put in place to manage production & 

commercialization  
• suitable funding is available 
 
One advantage of a spinout company is the fact that the inventor is involved in 
commercialization of the technology, which can be highly motivating. It also 
offers the potential to maximize the rewards of commercializing the invention to 
the founders and their research institutions. On the other hand, it is also the 
highest risk option because the company, management team and staff, customer 
contacts, and business networks have to be established right from new. A 
significant consideration for the employer is the loss of at least a proportion of 
the researcher’s time, up to complete loss if they leave to join the spinout 
company in a full-time capacity. This can affect on ongoing research and 
teaching duties and will probably require the institution to recruit new staff to 
undertake that workload. Other ways in which the researcher can become 
involved with a spinout company with much less impact on their other duties 
include working as a consultant or non-executive technical director.  
  
Creating a University spinout company usually involves the following processes: 

- protection of the invention or IP developed from research activities e.g. 
patents  

- preparation of a defensible and robust business plan for the venture 
- gain permission from university/employer to spinout the company via 

appropriate review channels 
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- establish the company’s management team and board of directors 
- understanding the legal and financial structures  
- negotiation of the terms with investors and other stake holders 
- secure the necessary funding e.g. from governmental sources, charities, 

business angels, venture capitalists, banks, etc. 
 

c) Joint venture: A joint venture company should be seriously considered as a 
commercialization route in cases where the member institution does not have the 
key skills or resources that a partner company would bring to the 
commercialization project (e.g. established market, sales or distribution route, 
complementary technology and management experience).  

 
d) Consultancy: This involves the transfer of technology in the form of 

information/expertise. It is a low risk option for the researcher’s employer (e.g. a 
university) and directly assists industry while providing an income stream to the 
research institution and inventor(s)/expert. 

 
4. Funding (grants, collaborations, investments) 

Whether the work to be carried out to develop and market the product is done in 
a research institution or university, appropriate funding has to be secured. Such 
funding can be obtained as grants from governmental sources or charitable 
organisations. Proof of concept funding is available from government and 
commercial sources. Members should consult with their institutions’ technology 
transfer offices for up-to-date information funding on potential sources for 
funding.  
 In most cases funding for spinout companies can be obtained from 
commercial sources in exchange for equity in the company created to exploit the 
technology. Funding for commercialisation projects can also be obtained through 
royalty sharing if the IP is to be licensed out to another company.  The amount of 
finance a spinout company can secure will depend on its pre-money valuation. 
This valuation will depend on the IP quality and its status, size of the target 
market, return on investment forecasts and the management team. The share of 
ownership that the investor expects in return for new investment will depend on 
their valuation of the business proposition. Investors place a high value on 
patents that are properly aligned with the business plan and that form an effective 
barrier to market entry by competitors. 
 Some funding can be obtained from commercial sources through 
collaborative research where the money comes from a commercial source e.g. 
big pharma company for a share or ownership of the IP produced from research 
work of commercial value. 
 

5. Managing stakeholder relationships & personal involvement of scientist 
 

a. Communications management: During the IP commercialization process 
and before outside commercial funding has been secured, there are three 
main parties, which have an interest in the product i.e. the inventor(s), the 
organization that funded the research, which led to the invention and the 
inventor’s institution. An effective communications management process 
between the parties will reduce the potential for conflicts of interest that 
could be detrimental to the effective commercialization of the products 
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from the research activities. A communications plan needs to be put in 
place and every effort made to follow it. The researcher/entrepreneur 
should be aware that the effort needed to manage communications would 
grow as the project develops and more stakeholders get involved. It is 
essential not to assume that all team members want the same thing and 
sometimes a team member may have a significantly different view from 
the others. 

 
b. Investor relations:  

Where the technology is to be commercialized through formation of a 
spinout company, the founder(s) of the enterprise will need to raise 
money from commercial sources i.e. investors (business angels or venture 
capitalists) or through bank loans. A good working relationship between 
the university or research institution and a set of investors will make the 
spinout process less painful. Clear lines of communication need to be 
maintained between the stakeholders and investors to ensure that the 
process of structuring the funding deal for the enterprise does not take an 
unnecessarily long period to complete. 
  
The effective management of investor relations is critical during the due 
diligence process which involves the following: 
- checking the spinout team and background 
- verifying the technology  
- assessing the IP rights secured by the company  
- analysis of the financial model  
- legal due diligence 
Investors will only put money into the venture when they are satisfied 
with the outcome of the due diligence process. 

 
c. Personal involvement of scientist in business venture 

It is advisable and important for scientists or inventors to be personally 
involved in the commercialization process of their technology for it to be 
successful especially if the spinout route is favored. They understand the 
technology and applications best and investors are most comfortable 
when the inventor is fully committed and passionate about 
commercializing their technology. 
 
Practical advice for inventors at the seed/early funding stage is that they 
should be prepared to work full-time in developing both the product and 
the business as many investors expect this. However, they should not 
expect a permanent full-time role. Patience with new employees is an 
asset and the scientist-entrepreneur needs to try and develop a common 
purpose with them.  
The network member’s personal involvement could be a highly 
motivating factor for new employees because this inspires confidence in 
the project thus reducing job insecurity fears since early stage ventures 
are known to be very risky and only a few of them succeed to become 
stable growing businesses.  

 
6. Production Issues 
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a) Feasibility analysis: 

Before carrying out any large-scale production activities it is important to 
undertake a feasibility analysis of the production process. This involves 
identifying the resources needed and potential problems that may be encountered 
during the process e.g. availability of well-trained staff, equipment with required 
specifications, availability of raw materials and reliable suppliers, premises for 
operations with appropriate storage facilities and utilities. The feasibility analysis 
will enable the commercialization team to determine the resources available and 
what needs to be acquired to produce products at a quality and quantity that 
meets estimated market demand. It will also allow the researchers/production 
staff to identify and determine ways of resolving any scale-up problems that may 
arise when production starts on a commercial scale. 
 

b) In-house production, outsourcing or transfer of know-how  
Following a feasibility analysis, the stakeholders have to decide whether the 
product to be commercialized can be produced in-house, or large-scale 
production should be outsourced to a specialist company e.g. production of 
monoclonal antibodies may be better outsourced to a specialist company for 
large-scale production with the product characterization performed in the 
laboratory or spinout company of the inventor. The characterized product can 
then be commercialized through one of the routes described above as appropriate 
to the IP owners.  
 Where the expertise for commercial production is not available outside of 
the institution, the research team may develop and manufacture the product in-
house prior to commercialization through an SME or licensing to other 
companies with related products. On the other hand, the technology could be 
commercialized by transfer of know-how from the laboratory to an SME through 
consultancy agreements. The legal issues associated with the various options 
described above can be resolved by seeking advise from the technology transfer 
office of the researcher’s institution. 
 

c) Setup of production facilities 
 If the manufacture of products for commercialization is to be done in-house, 
suitably qualified staff (not usually available in academic institutions) have to be 
recruited. 
Also, an appropriate location and premises within the institution have to be 
allocated for the purposes of setting up the production facilities.  If the transfer of 
IP and resources into a spinout company is anticipated, transferability issues 
have to be taken into account when securing these resources i.e. staff, new 
equipment, etc. For example, it may be preferable to acquire freezers and 
refrigerators that can be easily moved instead of building a cold.  
 

d) Quality control  
The quality control (QC) process determines whether a product is fit for purpose 
and matches the customers’ specifications and expectations. The product’s QC 
results will determine whether it should be introduced into the market place or 
what market segment is appropriate for a product of that quality. Whether the 
manufacture of products to be commercialized is outsourced or carried out in-
house, the scientists who wish to commercialize the technology must have 
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appropriate quality control processes to maintain customer satisfaction and fend 
off competitors. Most research groups will have assays that can be used to test 
the quality of products. However, for commercial purposes, the assays need to be 
robust with highly reproducible and reliable results and where appropriate can be 
carried out on a large number of samples within a reasonable timescale. 
 

e) Documentation 
All products to be commercialized have to be accompanied by appropriate 
documentation. The documentation where appropriate should include the product 
specifications, batch & lot numbers, production process, quality assurance, safety 
and handling information, etc.  
Internally, the institution will also need to maintain accurate records and 
documentation on standard operating procedures, manufacturing batch records, 
quality control and quality assurance processes.  
 Good and accurate record keeping is essential in the library screening and 
drug discovery and development processes to protect IP, facilitate 
commercialization of lead compounds or drug candidates and also for FDA 
purposes.  

 
7. Chemical compounds screening and drug discovery 
 
Several groups in EURASNET are involved in chemical compound screening 
activities to determine novel small molecules that can modulate pre-mRNA splicing 
in cells. During the library screening process, several hit compounds will be 
identified and these hit compounds can be further developed using synthetic 
chemistry processes into more potent and specific modulators of the splicing 
pathway. These specific and potent modulators of splicing will be very useful, as 
novel research tools in cell biology and chemical genetics studies thus enabling 
better understanding of the biological pathway in eukaryotes. There are currently 
several chemical compounds and small molecules on the market specific for other 
biochemical pathways e.g. cell cycle inhibitors, transcription inhibitors, translation 
inhibitors, protein transport inhibitors, etc. that have been very invaluable in studies 
of these pathways.  
Most research institutions do not have the resources and capacity to manufacture 
chemical compounds or on the scale required for a commercial operation. It will 
therefore make commercial sense for such products to be outsourced with only the 
QC tests for potency in the process performed by the researchers prior to 
commercialization.    
 
However, where appropriate, the greatest commercial value is obtained by putting 
the hits obtained from chemical compounds library-screening activities into a drug 
discovery and development process. This commercialization route is to be 
encouraged if there is a potential that the hits from the screening experiments can be 
developed into drugs against human disease. The strong IP protection around 
compounds is obtained during the hits-to-candidate drug development process. In 
order to carry out a successful drug discovery and development process, the 
researcher needs to be aware of the following points and practical issues: 
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a) Drug Target identification, validation & druggability analysis 
Before engaging in the drug discovery process, the researcher will need 
to identify a target e.g. protein, RNA, DNA, etc that they have reason to 
believe is involved in a disease process. In the case of anti-infectives, the 
target may be present in the infectious agent but absent in the human 
host, or sufficiently different at the molecular level from the host factor.  
 Once targets have been identified, they will need to be validated 
prior to being used in assay design and screening experiments. Target 
validation is the process whereby a biological molecule (protein or RNA 
factor) in the pathway or disease of interest is shown using secondary 
experiments to be involved in a disease process or essential for the 
survival of an infectious agent. Types of experiments that can be used in 
this process include RNAi, gene knockouts, site directed mutagenesis, 
etc.  However, not all factors that are involved in the disease process or 
essential for the survival of infectious agents will make good drug targets. 
Good targets for drug discovery or ones most likely to lead to the 
discovery and development of a useful drug have to be “druggable”. A 
druggable target is one that has properties e.g. enzymatic activity, binding 
site or function that can be affected by a small molecule. In some cases 
these proteins although uncharacterized will contain motifs/domains 
known to be modulated by or could be affected by small molecules.  
These types of targets are the most likely to yield hits with properties 
suitable for further development into drugs. 

 
b) Screening assay design, development and validation 

Most groups in the network will have biochemical or cell-based assays 
used routinely in their research activities. However, these assays in their 
current form will be unsuitable for high throughput screening (HTS) 
using robots. The design and development of assays for HTS should take 
into account the screening format available in the screening facility. 
 In the first instance, the assays intended for use in HTS have to be 
adapted into the appropriate format e.g. 96-well or 384-well plates. Most 
biochemical assays used in research labs have multiple steps and 
detection/readout systems that are not amenable to HTS e.g. gel 
identification of bands or product. Assay readouts amenable to HTS 
include luminescence, fluorescence, FRET, surface plasmon resonance 
(Biacore), colorimetric, etc. Where assays are to be used in HTS, it is also 
advisable where possible to limit the number of steps since this reduces 
the complexity and chances of failure of the assay. All assays developed 
for HTS have to be validated to ensure robustness, reproducibility, 
absence of false positives and negatives.  
 Other assays apart from the ones developed for HTS are required 
in a drug discovery and development screening cascade involving 
secondary screening to confirm hit activity, cytotoxicity, in vitro and in 
vivo efficacy analyses, etc. 

 
c) Choice of library (Natural products or chemical compounds) 

Natural products and chemical compound libraries each have advantages 
and disadvantages and the library choice will depend on the purpose of 
the screen. Natural or related products dominate the current market of 
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pharmaceuticals so much that over 50% of the top 100 drugs are related 
to products of natural origin. In the case of anti-infectives and anticancer 
drugs this number goes up to between 70-80%. Advantages of natural 
products include broad and potent pharmacological activity, evolutionary 
selection in living organisms for biological activity, unmatched chemical 
diversity and strong physicochemical advantages over de novo 
synthesized molecules however, they have many disadvantages e.g. poor 
solubility, non-reliable supply of raw materials, difficulty with large-scale 
synthesis, environmental protection issues with rare species, complexity 
and identification of active ingredient problems,  IP issues relating to 
origin of natural product, etc.  
 On the other hand, chemical compound libraries although less 
diverse have relatively less complex structures, can be synthesized at the 
scales required during drug discovery and development, amenable to 
optimization through synthetic chemistry and do not have many of the 
disadvantages of natural products.  Very large numbers up to millions of 
chemical compounds can be screened in a single HTS experiment, which 
could cause practical problems with managing the process, sample 
handling and data analysis.  
 Not every chemical compound library is suitable for use in drug 
discovery due to the undesirable properties of many chemical compounds 
e.g. toxicity, poor tolerance, low bioavailability, carcinogenicity, etc. 
Professional support from expert medicinal chemists is needed to select 
appropriate compounds or library for use in screening that is most likely 
to yield drug-like compounds amenable to further development through 
chemistry into leads and candidate drugs. 

 
d) Medicinal & synthetic chemistry support 

Apart from support in selecting chemicals for screening, medicinal and 
synthetic chemistry involvement is important during the hit-to-lead and 
including the lead optimization phase of drug discovery and 
development. Their involvement is important in determining the scope of 
chemistry to be performed on hits and leads to produce candidate drug 
compounds without increasing or engineering undesirable properties into 
the new products. 

 
e) ADMET properties 

ADMET is an acronym representing absorption, distribution, excretion, 
metabolism, toxicity, which are properties that have to be analyzed for 
compounds during drug discovery and development.  Medicinal 
chemistry support will enable the research team to select chemical 
compounds that are likely to have good ADMET properties as they go 
through the drug discovery and development process. 

 
f) Knowledge of drug discovery and development process  

Drug discovery and development is a very expensive process and requires 
funding over many years. It is essential that members who wish to use 
this commercialization route for their technology obtain some basic 
knowledge of the process and costs involved. Below (Figure 1) is a 
schematic representation describing the drug discovery and development 
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steps. Figure 2 describes in more detail the process and funding including 
the estimated cost to bring a drug to market.  
 It is important that members are aware of the process and 
potential technical, management and funding difficulties as they decide to 
commercialize their technology through the discovery and development 
of novel medicines against human disease. 

 
Figure 1. Summary of Drug Discovery and Development Steps  

 
 

 

 
 
 
 
 

 
(Source: elsevierhealth.com) 

  
Some of the technical difficulties members may encounter during library 
screening include differentiation of artifacts from real hits in HTS results 
e.g. results that cannot be reproduced when the compound is 
resynthesized, false positives resulting from non-specific effects, or just 
‘noise’ in the assay system. These artifacts may be eliminated by 
validating the hits through a process involving re-screening of the hits, 
confirming the result in a secondary assay designed to measure activity 
on the chosen target, as well as resynthesis and retesting of the hit 
compounds. Validation also involves assessment of the structure–activity 
relationships (SARs) within the compound library, used for screening to 
check whether the hit belongs to a family of compounds, a ‘hit series’ 
which, could represent a logical starting point for further chemistry. 
 Drug discovery and development is a multidisciplinary process 
involving biologists (structural, molecular, biochemists), chemists 
(medicinal, synthetic), computer and IT specialists, IP specialists, 
clinicians, etc and as such management of the process requires an 
understanding of interactions between multidisciplinary teams. Effective 
and streamlined communications policy and reporting structures will 
enhance productivity and the chances of success of the process. 
 The difficult, challenging, costly, and high failure rates of the 
drug discovery process means that commercial investors are reluctant to 
get involved in funding early stage projects. However, it is possible to 
obtain PoC and other funding for drug discovery activities from 
governmental sources and charitable organizations interested in specific 
disease areas e.g. oncology, infectious diseases, etc. 
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Figure 1. 
 

 
 
 
 
 
 

 
 
 

B) LEGAL ISSUES 
 

This section is intended only to raise awareness in the EURASNET community about 
the legal issues members may encounter when they decide to take their IP to market. 
The topics discussed here will enable members to make informed decisions on 
commercialization routes and to be engaged actively in the process ensuring that legal 
issues that may affect their interests are covered in the commercialization deal(s). It is 
essential that professional legal advice is sought in the member’s jurisdiction of 
operation to make sure that contracts are valid and ensure that the commercial interests 
of all parties involved are protected.  
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The legal issues that will be discussed here are those that are most relevant to 
commercializing life sciences and drug discovery products. Any legal issues 
encountered by the researcher-entrepreneur will depend on the commercialization route 
chosen to exploit their IP and know-how. There are fewer legal issues to deal with if 
commercialization is through licensing compared to commercialization through a 
spinout company.  

Legal issues dealing with establishing a company i.e. registration including types of 
companies, company structures, memorandum and articles of association will not be 
discussed here. The procedures and registration requirements for new companies may 
vary depending on the country of residence of the member. 

 
Biotech/Life Sciences Industry Specific IP related  
 
1. Freedom to Operate  

 
Before deciding to commercialise a product or technology through a spinout 
company, the stakeholder(s) will need to perform a freedom to operate (FTO) 
analysis of the IP and other related IP to ensure that they are not liable to infringe 
other institutions’ patents during the process. The analysis should consider potential 
reagents and processes that may be needed in their business activities. A FTO 
analysis can be performed by searching online research publications (PubMed) and 
patent databases e.g. the UK, European and USA patent office databases to identify 
work related to the IP to be commercialize. Patent database searches can be 
performed over the Internet by using key words and phrases related to the technology. 
These searches should indicate if there is broad freedom to operate in the technology 
area. In some cases, research reagents (e.g. plasmids for protein expression, cell lines, 
etc) and processes (e.g. screening assays) that are required in the drug discovery 
process may be covered by third party IP rights. If this is the case, a license will be 
needed to use these reagents e.g. GFP constructs and assays in any commercial 
activity. 

 
2. Biotechnology collaborations 

 
It is possible that members may wish to fund the commercialisation of their 
technology through collaboration with a big biotech or pharma company. This may 
involve the company providing funding for the work to be carried out in the 
member’s lab, or the member may provide the tools  (reagents, assays, etc) and 
expertise for the work to be done in the pharma company that has the facilities (e.g. 
proteomics, screening expertise and equipment) that are not available in the 
researcher’s institution. In this case, there are two types of agreements that can be 
signed by the parties i.e. Research Collaboration Agreements and Compound Library 
Screening Agreements. These agreements have legal and intellectual property 
implications for the parties involved. These types of agreements are common between 
early stage biotech companies with the IP and expertise but limited resources and big 
pharma companies that have the financial and technical resources to support costly 
projects such as drug discovery and development. 
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2.1 Research collaboration agreements:  
One method that members could commercialise their expertise or IP as stated above 
is to enter into a research collaboration agreement. The main reasons for using this 
route include income generation, risk sharing, access to technical facilities and know-
how. A range of parties may involve in these agreements including biotech 
companies, large pharmaceutical companies, research institutions and contract 
research or service companies. Members who wish to enter into commercial 
collaborative research agreements will therefore need to consider the following issues 
in the terms of planning and successfully managing the process.  

• Background and Foreground IP: The contributions of each party have to be 
determined and appended as an exhibit to the collaboration agreement. These 
contributions may include patents, know-how and all IP rights related to the field of 
the agreement that are owned by the parties before the start of the formal 
collaboration which will be made available to the project as background rights. The 
award of foreground rights also needs to be agreed by the parties.  

• Transfer of Materials: the transfer of tangible materials e.g. reagents, cell-lines, 
plasmids, vectors and software should be covered in the agreement including 
ownership, the scope of each party's liability to the agreement, especially as the 
materials may not have been fully tested, the physical transfer of the material and its 
usage control at the recipient's business. Other issues to be considered in the 
agreement will include: who covers the risk of the transfer, IP rights, ownership of 
progeny and derivatives of the material, liability matters, publication of material and 
work carried out using the material, confidentiality, royalties, protection of any 
related confidential information, use/ownership of IP resulting from work with the 
materials e.g. as regards a potential IP infringement. The subject matter of the 
collaboration i.e. the field of the research or investigation will need to be clearly 
defined in any agreement.  

• Protection of the IP Generated: the agreement should describe the process by which 
the foreground rights will be protected and the type of protection e.g. as know-how 
or patents. Biotechnology collaborations may also generate other rights e.g. 
copyright, database rights, etc. that may need to be protected. It is essential that the 
agreement states who will have the right to file patent applications and for which 
countries and the party that will bear the costs for such application procedures. 
Finally, any such agreement needs to consider the issue of maintenance, prosecution 
and renewal of granted IP rights. 

• Management of the Collaboration: the agreement must contain clear management 
rules including project leaders, management systems and dispute resolution 
processes. 

• Publication: conditions for publication of research results will need to be included in 
the collaboration agreement. This is because the commercial interests of the parties 
could be jeopardized by early publication of important results prior to patent 
application submission. A collaboration committee should be established to provide 
advice and oversight on all material intended for publication so that IP is protected 
before publication. 

• What Happens when the Collaboration Expires: The collaboration agreement will 
need to describe the consequences of the expiration of the agreement. It has to be 
clear from the agreement who is allowed to work on what and ownership of material 
including but not limited to the IP rights. When the agreement ends, it may be 
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necessary to maintain confidentiality for a certain time-period as agreed by the 
parties. IP rights may remain in force after the agreement has ended.  

 
2.2. Chemical compound screening agreements: 

Since several EURASNET members early on will be involved in chemical compound 
screening to identify hits, they may wish to enter into screening contracts where 
appropriate with suppliers of libraries, screening services and other related products.  
These types of agreements are common between drug discovery companies and a 
third party screening company to carry out screening on the drug discovery 
company's biological target, using a library of compounds or antibodies, which may 
be either existing or generated specifically for the screening. Members involved in 
library screening activities may wish to enter into screening agreements with 
companies or other institutions to facilitate access to expensive HTS screening 
technology and chemical compound libraries.  Those members interested in this type 
of collaboration will need to be aware of the following legal issues before entering 
into a screening contract: 
  

• Ownership of the Library: if the screening company/institution already has an 
appropriate compound library available for the screening, the ownership of that 
library will normally stay with the screening institution. However, if the 
EURASNET member has paid for a specific compound library to be generated, it 
can be argued that they should own the rights to this specific chemical compound 
library.  

 
• Ownership of the Drug Target: the member will expect to retain ownership of their 

biological targets since they will have been responsible for identifying and validating 
these targets as druggable and suitable for drug discovery. 

 
• Ownership of IP in Hits: Members should ensure as part of the screening agreement, 

to obtain ownership of the IP relating to chemical hits in order to secure adequate 
control of the downstream compounds since hits rarely have the same structure as 
the lead or candidate drugs that eventually arise from the hit compounds. 

 
• Reach-Through: reach-through issues, for example, where the screening 

company/institution is seeking part ownership or the right to use the IP generated by 
the member, or where the screening company is seeking a right to share in the 
downstream income from the drug leads, candidates or drugs developed by the 
member from the hits of the screening should be carefully considered before entering 
into any screening agreements. It is preferable, where possible, to enter into 
agreements with no or very limited reach-through. 

 
• Royalty Stacking: The EURASNET member may obtain screening services from a 

screening company in exchange for royalties on the commercialization of drug leads 
and candidates developed from hits obtained during the library screening process. 
However, a limit on the total payments has to be agreed such that the duration of 
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payment is clearly stated in the agreement and with a cap on the percentage and/or 
amount of royalty payable. 

3. Other Legal issues 
 
3.1. IP License Agreements 
Members who may wish to license their products or IP for commercialization by another 
company will need to sign an agreement, which can be prepared by their research 
institution for signature by the parties involved. See sample license agreement included 
in Appendix 1 at the end of this document. Royalty distribution/deal options have to be 
agreed between the parties before material is transferred to the commercialisation entity.  
Members signing licensing deals need to be aware of issues to do with exclusivity of IP 
exploitation and geographical coverage. For example, the licensee may be given 
exclusive rights to use a technology only in specific regions or countries in the world 
thus allowing the inventor to license the IP for use by another company in a different 
territory. The revenue to be obtained from a licence agreement will depend on the deal 
structure with exclusive licenses generally commanding higher fees from the licensee. 
 
3.2. Product liability 
This section is particularly relevant to members who intend to supply products to the 
market either directly or through other companies in licensing deals. Producers need to 
ensure that their products are safe. The main responsibility is with the producer and 
failing to meet these responsibilities can have serious consequences leading to legal 
action with possible fines or imprisonment. Liability cannot be avoided just by warning 
people that the product is not safe. 
 Apart from safety issues, a product that does not meet its stated specifications or 
advertised performance may also lead to liability claims against the producer. Effective 
quality control and quality assurance processes during production should minimize the 
chances of liability due to poor product performance. 
To minimize product safety liability issues, the producer (research lab or SME) will 
need to implement the following: 

- warn users and handlers e.g. transporters of their products about potential risks 
- provide information to help the public and users of the product understand the 

risks – e.g. what safety precautions they need to take when in contact with the 
reagent 

- monitor the safety of products – e.g. safety testing of products  
- have procedures to deal effectively with a safety problem  
- maintain and update all relevant documentation to enable the origin of unsafe 

products or their components (e.g. in the case of a kit with multiple reagents) to 
be traced 

Product liability claims can be prevented as follows: 
- integrating safety issues at all stages of the product development and 

manufacturing processes 
- awareness of and following the regulations and safety standards on specific 

products 
- ensure products meet the appropriate quality standards 

 
 Protection from liability claims can be obtained by securing appropriate 
insurance to cover any damages and legal costs. Members should negotiate 
licensing contracts that pass on costs to the SME.  For example, the licensee should be 
required to insure against any claims for damages caused by licensor products or 
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technology. Keeping adequate records over several years is essential since a claim may 
be raised up to ten years after supplying a product. Such records can be helpful in 
exonerating the licensor in any defense against a product liability claim. 
3.3. Contracts with employers 
Members who wish to commercialize their technology/expertise by joining a startup 
company or through consultancy should ensure that their employment contracts allow 
them to be involved in such external commercial activities. The contracts may stipulate 
the amount of time the member can spend on these activities and the employer’s rights 
to revenue generated from these activities. 
It is expected that institutions will generally share a percentage of the revenue generated 
from licensing IP with the inventor. A question that needs to be asked is what happens 
when the inventor is no longer employed by the institution?  
The policy of each institution on such matters will be different and members will need to 
discuss this issue with their institution’s technology transfer department. 
 
3.4. Issues related to Company Financing Deals & Investors 
IP commercialization through a spinout company usually requires commercial funding 
that can be raised from investors e.g. business angels, venture capitalists or banks. Legal 
issues linked to commercial funding include legal due diligence and the structuring of 
the investment transaction covered in the term sheet provided by the investors. 

 
• Legal due diligence:  

Apart from technical and commercial due diligence, potential investors also 
undertake legal due diligence before investing in spinout companies. The due 
diligence process could take up to six months or more depending on the 
complexity of the products and finance deal. Members who wish to create a 
spinout company to commercialise their work need to engage the services of 
a lawyer. The company will need to be established and registered with 
shareholders according to the legislation and regulations in their country of 
residence. The lawyer will assess whether the spinout company has the 
appropriate assets and rights to the IP to be commercialized. He/she will also 
support the founders during the legal due diligence process, which involves 
the legal checking of the spinout company and owners by investors. The 
checks carried out usually cover company information, the business, trading 
matters, assets, finance, liabilities, taxation, property, environmental issues, 
pension schemes, litigation, health & safety, insurance, intellectual property, 
directors, etc.  

 
• Term sheet 

The term sheet summarises the basis of the final business investment 
agreement (see sample term sheet (Appendix 2) at the end of this document) 
Please note that only some of the points in the attached sample term sheet 
will be applicable to small spinout companies and some of the points are 
more relevant to VC funding than to other commercial financing sources e.g. 
banks and business angels. Following discussions between the founders and 
investors, the lawyers of both parties will use the term sheet to draft the 
company financing agreement. 
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Appendix 
 

1. SAMPLE LICENCE AGREEMENT 
 
THIS LICENCE AGREEMENT (“the Agreement”) IS ENTERED INTO BY: 

 
[Licensor, ADDRESS] (“the Licensor”)  

 
and 

 
[Licensee ADDRESS] (“the Licensee”) 
 

 Hereinafter referred to 
collectively as “the 
Parties” or individually 
as “a Party” 

 
WHEREAS:  
 
A. The Licensor has developed the Material as hereinafter defined. 
 
B. The Licensor has agreed with the Licensee to grant the licence hereinafter 

contained upon and subject to the terms hereinafter specified. 
 

NOW THEREFORE IT IS AGREED AS FOLLOWS:-   
 
1. Definitions 
 

In this Agreement the following terms shall have the following meanings unless 
the context otherwise requires: 

 
“Commencement Date” means [DATE]; 
 
“Field” means use or sale of Materials or New Products 

supplied by the Licensor and development and 
manufacture of Licensor Products by Licensee; 

 
"Material" means those listed in Part 1 of the Schedule 

identified or developed by the Principal 
Investigator or his research group before the 
Commencement Date; 

 
"Net Sales Value" means the invoiced ex-works sales value of the 

Material, New Material or Licensor Products in an 
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arm's length transaction exclusively for money 
after deduction of normal trade discounts actually 
granted and of any credits actually given by the 
Licensee for defective goods and excluding or 
making proper deductions for any costs of packing, 
insurance, carriage and freight and Value Added 
Tax or other sales tax and, in the case of export 
orders, any import duties or similar applicable 
governmental levies or export insurance costs 
subject in all cases to the same being separately 
charged on customer invoices.  In any sale or other 
disposal of any or part thereof otherwise than in 
any arm's length transaction exclusively for 
money, the fair market price (if higher) in the 
relevant country of disposal shall be substituted for 
the Net Sales Value; 

 
“New Material” means any Material in addition to the Material 

identified in Schedule Part 1, which is identified or 
developed, by the research group of the Principal 
Investigator during the term of this Agreement; 

 
“Principal Investigator” means [NAME & ADDRESS OF PI]; 

 
"Licensor Products" means any product developed or manufactured by 

the Licensee incorporating or developed from any 
Material or New Material supplied by the Licensor 

 
“Royalty Period” means the period of [INSERT NUMBER] months 

commencing on the Commencement Date and each 
period of six (6) months thereafter during the 
Term; 

 
“Royalty Statement” means a written statement setting out: 
 
(i) the gross income invoiced by the Licensee in the 

relevant Royalty Period for the products and all 
deductions therefrom; 

(ii) details of the conversion rate used to convert any 
payments due to the Licensor under this 
Agreement into the currency in which such 
payments are to be paid; and 

(iii) the royalty payments due to the Licensor under 
Clause 6 for the relevant Royalty Period; 

 
"Schedule" means the Schedule annexed and subscribed as 

relative hereto; 
 
“Term” means the duration of this Agreement in 

accordance with Clause 2; 
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"Territory" means [INSERT REGION OF EXCLUSIVITY IF 

APPRORIATE]; 
 
“Year” means the period of twelve (12) months 

commencing on the Commencement Date and each 
period of twelve (12) months thereafter. 

 
1.2 Words denoting the singular shall include the plural and vice versa, words 

denoting a gender shall include all genders and words denoting persons shall 
include corporation and all other legal entities. 

 
1.3 Unless the context otherwise requires, references in this Agreement to any 

Clause or Part of the Schedule shall be deemed to be a reference to a clause or 
part of the schedule of this Agreement. 

 
1.4 The headings are inserted for ease of reference and shall not affect the 

interpretation or construction of this Agreement. 
 
2. Duration 
 
2. This Agreement will commence on the Commencement Date and subject to 

earlier termination under Clauses 11, the licence granted under this Agreement 
will continue in full force and effect for [INSERT NUMBER OF YEARS] years. 

 
3. Transfer of Materials 
 
 Within [CONFIRM] days of execution of this Agreement by both Parties the 

Licensor will supply the Licensee with [ALL/SOME/QUANTITY] of Material. 
 
4. Grant of Rights  
 
4.1 The Licensor hereby grants to the Licensee: 
 

4.1.1 an exclusive license to manufacture, use and sell the Material and New 
Material in the Territory; and 

4.1.2 an exclusive license to use the Material and Mew Material to develop and 
manufacture Licensor Products in the Territory; and 

4.1.3 an exclusive license to use, sell or otherwise deal in Licensor Products 
manufactured under the licence of Clause 4.1.2 in the Field anywhere in 
the Territory. 

 
4.2 The Licensee shall have no right hereunder to manufacture, use or sell the 

Materials, New Material or Licensor Products otherwise than as expressly 
licensed to the Licensee hereby. 

 
4.3 Nothing contained in this Agreement shall prevent the Licensor from using the 

Materials and New Materials for any academic purpose whatsoever, including 
but not limited to conducting clinical trials or conducting any commercial or 
non-commercially funded research 
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5. New Material 
 
5.1 The Licensor hereby grants the Licensee a first option (subject to third party 

rights) to the supply of and to sell and manufacture New Material.  Such option 
shall be exercised in terms of this Clause 5.1. 

 
5.2 The Principal Investigator shall make all reasonable efforts to promptly notify 

the Licensee and the Licensor’s Technology Transfer Office (TTO) in writing of 
each potential New Material, which has been identified or developed by his/her 
research group.  At a minimum the Principal Investigator shall notify Licensee 
and TTO in writing prior to the last day of April, August and December of each 
calendar year of any potential New Material which has been identified or 
developed in his/her research group during the preceding four-month period but 
for which no New Material notice has been given.  Notice of a potential New 
Material shall include a New Material Sheet for each such potential New 
Material in the form detailed in Part 3 of the Schedule hereto.  If the Licensee 
wishes to obtain rights in respect of any such New Material, it shall advise the 
Licensor in writing within [NUMBER OF DAYS] days of receipt of the New 
Material Sheet failing which it will be deemed to have relinquished any rights 
thereto.  After receipt of written acceptance by the Licensor of the Licensee’s 
intention to obtain rights to the New Material, each such potential New Material 
shall be deemed to be a Material in terms of this Agreement.  

 
5.3 If within [NUMBER OF DAYS] days of receipt to the New Material Sheet the 

Licensee notifies the Principal Investigator and the Licensor that it wishes to test 
a sample of any New Material then within a further [NUMBER OF DAYS] days 
the Principal Investigator shall use reasonable endeavors to deliver to the 
Licensee a sample sufficient for analysis of such potential New Material.  Each 
such sample shall be accompanied by a New Material Sheet in the form detailed 
in Part 3 of the Schedule.  Within [NUMBER OF DAYS] days of receipt of such 
sample, the Licensee shall notify the Licensor in writing if it wishes to accept 
such potential New Material failing which it will be deemed to have relinquished 
any rights thereto.  After written acceptance of a potential New Material such 
New Material shall become a Material in terms of this Agreement. 

 
5.3 If the Licensee elects not to accept a potential New Material the Licensee will 

promptly destroy any such sample remaining in its possession and the Licensor 
may elect to market such New Material through other third parties. 

 
5.4 Within [NUMBER OF DAYS] days of receipt of written notice of acceptance by 

the Licensee of a New Material as detailed above, the Principal Investigator shall 
use reasonable endeavors to deliver such New Material to the Licensee. 
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6. Payment 

 
6.1 Royalty Payments 
 

6.1.1 The Licensee shall during the continuance of this Agreement pay to the 
Licensor a royalty of [NUMBER] percent of all Net Sales Value (or any part thereof) 
of Material or New Materials supplied by the Licensor sold or otherwise supplied for 
money or money's worth. 
 The Licensee shall during the continuance of this Agreement pay to the Licensor 
a royalty of [NUMBER] per cent of all Net Sales Value (or any part thereof) of 
Licensor Products sold or otherwise supplied for money or money's worth. 

 
6.1.2 If any Material or New Material are incorporated in any other equipment 

or apparatus sold by the Licensee hereunder at a price which is included 
in the price for the other equipment or apparatus, the Net Sales Value for 
the purpose of calculating royalties due hereunder shall be that proportion 
of the Net Sales Value of that other equipment or apparatus which is 
fairly attributable to such Material or New Material comparing the 
manufacturing cost of the other equipment or apparatus to that of the 
Material or New Material as components thereof. 

 
6.1.3 If at any time a dispute arises in relation to the proper calculation of Net 

Sales Value for any Royalty Period and the Parties are not able to resolve 
such dispute within [NUMBER] days of the dispute first arising, each 
Party may elect by serving a written notice on the other Party to refer 
such dispute for determination to an independent chartered accountant 
(who shall act as an expert and not as an arbiter) to be appointed by 
mutual agreement of the Parties, or if the Parties are unable to agree on 
the independent chartered accountant to be appointed within [NUMBER] 
days of the date of the relevant notice, by [A PERSON TO BE AGREED 
BY BOTH PARTIES].   The decision of any independent chartered 
accountant appointed pursuant to this Clause 6.1.3 as to the proper 
calculation of the Net Sales Value for the relevant Royalty Period shall be 
final and binding upon the Parties.   Both Parties shall make available all 
information in their possession and shall give such assistance to any 
independent chartered accountant appointed under this Clause 6.1.3 as 
may be reasonably necessary to permit such independent chartered 
accountant to determine the proper calculation of the Net Sales Value for 
the relevant Royalty Period.   The costs of referring any dispute as to the 
proper calculation of the Net Sales Value to an independent chartered 
accountant for determination under this Clause 6.1.3 shall be borne by the 
Parties equally. 

 
6.2 General Payment Provisions 
  

6.2.1 Payments due under this Clause 6 shall be made within [NUMBER] days 
of the end of each Royalty Period and shall be accompanied by a Royalty 
Statement for that Royalty Period failing which interest shall be payable 
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thereon at the rate of [NUMBER] per centum above the Base Lending 
Rate of the [BANK NAME] from time to time or such other rate as is 
equivalent thereto. 

 
6.2.2 All sums due under this Agreement: 

 
(1) are exclusive of any Value Added Tax which shall be payable in 

addition on the rendering by the Licensor of an appropriate Value 
Added Tax invoice; 

 
(2) shall be made in [CURRENCY] to the credit of a bank account to 

be designated in writing by the Licensor.  Conversion into the 
relevant currency (if required) shall be calculated: 

 
(i) in the case of each royalty payment at the rate of exchange 

ruling on the last day of the relevant Royalty Period; 
(ii) in the case of all other payments at the rate of exchange 

ruling on the day payment is made or due whichever is 
earlier; 

 
provided always that where any payment is made after the date 
provided herein conversion should be at the rate ruling at the date 
of payment if this is more favourable to the Licensor; 
 

(3) shall be made in full without deduction of taxes, charges and other 
duties that may be imposed except in so far as any such deduction 
may be credited in full by the Licensor against the Licensor's own 
tax liabilities.  The Parties agree to co-operate in all respects 
necessary to take advantage of such double taxation agreements 
as may be available. 

 
6.2.3 The provisions of this Clause 6 will remain in full force and effect 

following termination or expiry of this Agreement for whatever reason 
until settlement of all subsisting claims of the Licensor under this 
Agreement up to and including the date of termination or expiry of this 
Agreement. 

 
7. Records and Reports 
 
7.1 The Licensee agrees to keep true and accurate records and books of account 

containing all data necessary for the determination of royalties payable under 
Clause 6.1 for a minimum of [NUMBER] years which records and books of 
account shall upon reasonable notice of the Licensor be open at all reasonable 
times during business hours for inspection by the Licensor or its duly authorised 
agent for the purpose of verifying the accuracy of the Licensee's reports 
hereunder.  The accountant may take copies of the records and books of account 
but shall not disclose to the Licensor any information relating to the business or 
affairs of the Licensee other than such information as properly should have been 
contained in any statement required to be furnished by the Licensee to the 
Licensor.  The Licensor shall be solely responsible for the costs of the accountant 
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unless such audit results in a determination that the Licensee has underpaid 
amounts due hereunder for the period under audit by [NUMBER] percent or 
more in which event the Licensee shall reimburse the Licensor for all his costs. 

 
7.2 The Licensee shall provide a report to Licensor on each anniversary of the 

Commencement Date providing a general update on the Licensee’s efforts to 
develop and commercialise Products. 

 
7.3 All information and reports provided pursuant to Clauses 7.1 and 7.2 are hereby 

deemed to be the Confidential Information of the Licensee.  The Licensor hereby 
agrees not to use any such information other than to monitor or assess the 
Licensee’s adherence to this Agreement. 

 
8. Confidentiality 
 
8.1 Each Party agrees to maintain as secret and confidential all confidential 

information including but not limited to know-how and other technical 
information obtained from the other both pursuant to this Agreement and prior to 
and in contemplation of it and all other information that it may acquire from the 
other in the course of this Agreement (“Confidential Information”), to respect the 
other's proprietary rights therein, to use the same exclusively for the purposes of 
this Agreement, and to disclose the same only to those of its employees and sub-
licensees (if any) to whom and to the extent that such disclosure is reasonably 
necessary for the purpose of this Agreement. 

 
8.2 The foregoing obligations of Clause 8.1 shall not apply to Confidential 

Information or other information which: 
 

(1) is known to or is in the possession of the recipient Party prior to this 
Agreement; or 

(2) is subsequently disclosed to the recipient Party without any obligations of 
confidence by a third party who has not derived it directly or indirectly 
from the other; or 

(3) is or becomes generally available to the public in printed publications in 
general circulation through no act or default of the recipient Party or its 
agents or employees; or 

(4) is required to be disclosed by a court of competent jurisdiction, by a 
regulatory body or otherwise by operation of law. In the event of such a 
requirement, the party being required to disclose the Confidential 
Information in terms of this paragraph (4) shall provide the other party 
with written notification of the requirement to disclose and shall only 
disclose that portion of the Confidential Information which it is legally 
obligated to disclose. 

  
8.3 Each Party shall procure that all its employees and the Licensee shall ensure that 

its sub-licensees (if any) who have access to any information of the other to 
which the obligations of Clause 8.1 apply shall be made aware of and subject to 
these obligations and shall further procure that so far as is reasonably practicable 
all of such employees and sub-licensees shall enter into written undertakings in 
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favour of the other Party to this end in a form previously approved by the other 
Party. 

 
9. Performance 
 
9.1 During the continuance of this Agreement the Licensee shall: 
 

9.1.1 use all reasonable endeavours to promote the distribution and sale of 
Materials, New Materials and Licensor Products in the Territory and will 
make available all necessary selling and manufacturing facilities to meet 
all reasonable demands for Materials, New Materials and Licensor 
Products throughout the Territory; 

9.1.2 ensure that all Materials, New Materials and Licensor Products supplied 
by the Licensee meet all such reasonable specifications as the Licensor 
may from time to time apply thereto and ensure that all Materials, New 
Materials and Licensor Products manufactured and/or supplied by the 
Licensee are of a satisfactory quality in accordance with best industry 
practice or other analogous guidelines and shall upon reasonable notice 
from the Licensor give the Licensor or its authorised representative free 
access at any reasonable time to the premises of the Licensee for the 
purpose of ensuring that the Licensee is observing these obligations; 

9.1.3 not sell or dispose of Material, New Materials and Licensor Products for 
a non-monetary consideration; 

9.1.4 not act as agent of the Licensor and specifically not give any indication 
that it is acting otherwise than as principal and in advertising or selling 
Materials, New Materials and Licensor Products not make any 
representation or give any warranty on behalf of the Licensor; 

9.1.5 comply with all statutes and regulatory requirements of any government 
or other competent authority, which relate to the manufacture, 
development, import, use, and sales (including markings) in relation to 
the Materials, New Materials and Licensor Products. 

 
9.2 The Licensee shall forthwith inform the Licensor if for any reason it is unable to 

meet any reasonable market demand giving sufficient information to enable the 
Licensor to appoint another licensee. 

 
10. Warranties and Indemnities 
 
10.1 The Licensor will exercise reasonable care to ensure the accuracy of the 

Material, New Material and any advice, information and drawings provided by 
its employees in connection with this Agreement but the Licensor will not accept 
any liability whatsoever for failure on the part of any such staff so to do and does 
not warrant the Material, New Material or said advice, information or drawings 
in any way and accepts no liability, contractual or delictual to the Licensee or 
any other person in respect of any claim or claims arising from the use by the 
Licensee or by any third Party of the Material or New Material or any such 
advice, information or drawings. 
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10.2  The Licensor makes no representation or warranty that the use of the Material, 
New Material or any information provided in connection with the Licence will 
provide the desired objective. 

 
10.3 To the best of the Licensor's knowledge and belief at the time of execution of 

this Agreement the exercise of the rights granted or to be granted to the Licensee 
hereunder will not result in the infringement of valid patents of third Parties.  
Subject thereto, the Licensor gives no warranty in this respect and does not give 
the Licensee any indemnity against costs, damages, expenses or royalties arising 
out of proceedings brought against the Licensee or any customer of the Licensee 
by any third Party 

 
10.4 As far as permitted by law, the Licensor shall not be liable to the Licensee by 

reason of any representation or the breach of any implied condition, warranty or 
other term or any duty at common law or under any statute, or under any express 
term of this Agreement, for any loss, damages, costs, expenses or other claim for 
compensation whatsoever, whether occasioned by the negligence of the 
Licensor, its employees or agents or otherwise, which arises out of or in 
connection with this Agreement, or which in any way relates to the Materials, or 
the manufacture, use sale or any other dealing in any of the Products by the 
Licensee or of its sub-licensees (if any), to the extent that the claim is for loss of 
profits, contracts, goodwill, anticipated savings or for wasted expenditure, or for 
any indirect, special or consequential loss or damages. 

 
10.5 The Licensee shall and hereby agrees to indemnify the Licensor in full in respect 

of any liability, damage, loss or expense (including indirect or consequential 
losses or special damages or loss of profit) incurred or suffered by or imposed 
upon the Licensor, whether arising by way of a claim made by a third Party or 
otherwise, as a result of or in connection with a breach by the Licensee of the 
warranties given by it under this Clause 10 or as a result of or in connection with 
use or sale of the Materials or New Material by the Licensee or in relation to any 
Licensor Product developed, manufactured, sold or distributed by the Licensee. 

 
10.6 The indemnity given by the Licensee under Clause 10.5 will not apply to any 

liability, damage, loss or expense to the extent that it is attributable to the 
negligent act or omission, reckless misconduct or intentional misconduct of the 
Licensor or its employees and agents. 

 
10.7 The Licensee will within [NUMBER] days of execution of this Agreement effect 

and maintain in full force and effect a policy of insurance with a reputable 
insurance company providing cover for a minimum of [NUMBER AND 
CURRENCY] per occurrence to cover the liability, damage, loss or expense 
outlined in Clause 10.5.  The Licensee shall at all times upon demand produce to 
the Licensor proof that the insurance cover required pursuant to this Clause 10.7 
is in force and evidence that all premiums have been paid up to date.   If the 
Licensor becomes aware that the Licensee has failed to effect or maintain such 
insurance required pursuant to this Clause 10.7 the Licensor may affect such 
insurance and the Licensee will reimburse the Licensor for the reasonable cost of 
effecting and maintaining such insurance on demand. 

11. Termination 
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11.1 Unless terminated earlier in accordance with the following provisions of this 

clause, this Agreement shall be for the period set out in Clause 2 but subject to 
termination by either Party giving [NUMBER] months notice in writing to the 
other. 

 
11.2 The Licensor may terminate this Agreement forthwith by giving written 
notice to the Licensee if: 

 
11.2.1 any fees, royalties or other sums payable by the Licensee  under this 

Agreement remain unpaid [NUMBER] days after the due date for 
payment thereof;  

 
11.2.2 a force majeure event occurs in accordance with Clause 12 which is 

unremedied for [NUMBER] months. 
 
11.3 Each Party may terminate this Agreement forthwith by giving written notice to 

the other Party if:- 
 

11.3.1 the other Party commits a material breach of any of the terms of this 
Agreement and, if the breach is capable of remedy, fails to remedy it 
within [NUMBER] days after being given a written notice containing full 
particulars of the breach and requiring it to be remedied; or 

 
11.3.2 an order is made or a resolution is passed for the winding-up of the other 

Party except in the case of a voluntary winding-up for the purposes of a 
scheme of reconstruction or amalgamation the terms of which have 
previously been approved in writing by both Parties; or 

 
11.3.3 an administration order is made, or a petition for such an order is 

presented, in respect of the other Party; or 
 
11.3.4 a receiver (or administrative receiver) is appointed in respect of the other 

Party or all or any of its assets; or 
 
11.3.5 a voluntary arrangement is proposed under Section 1 of the Insolvency 

Act 1986 in respect of the other Party; or 
 

11.3.6 any events analogous to the events referred to in sub-clauses 11.3.2 to 
11.3.5 occur in any other jurisdiction; or  

 
11.3.7 the Licensee ceases or threatens to cease to trade or sells the whole or any 

part of its business or assets. 
 

11.4 For the purposes of this Clause 11, a breach will be considered capable of 
remedy if the Party in breach can comply with the provision in question in all 
respects other than as to time of performance (provided always that time of 
performance is not of the essence). 
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11.5 Following expiry or the lawful termination of this Agreement, the Licensee will 
and will ensure that its sub-licensees (if any):- 

 
11.5.1 immediately return all copies of any confidential documents provided by 

the Licensor to the Licensee pursuant to this Agreement to the Licensor; 
 
11.5.2 cease using the Materials, New Material or Licensor Products in any 

manner whatsoever except that the Licensee may, for a period of 
[NUMBER] months after the date of expiry or termination of this 
Agreement and subject to payment of the appropriate royalties under 
Clause 6, continue to distribute and sell any unsold stocks of the 
Materials or Licensors Product, and 

 
11.5.3 within [NUMBER] days calculate and pay to the Licensor all outstanding 

sums due under this Agreement up to the date of expiry or termination 
hereof; and  

 
11.6  The accrued rights and liabilities of the Parties under this Agreement will survive 

expiry or termination of this Agreement. 
 
11.7 Clauses 5, 6, 8, 10, 11.5, and 15 shall survive the expiration or termination of 

this Agreement for a period of [NUMBER] years.  The auditing obligations 
imposed on the Licensee under Clause 7 shall survive the expiration or 
termination of this Agreement for a period of [NUMBER] years. 

 
12. Force majeure 
 
12.1 If either Party to this Agreement is prevented or delayed in the performance of 

any of its obligations under this Agreement by force majeure, and if such Party 
gives written notice thereof to the other Party specifying the matters constituting 
force majeure, together with such evidence as it reasonably can give and 
specifying the period for which it is estimated that such prevention or delay will 
continue, then the Party in question shall be excused the performance or any 
delay in performance as the case may be as from the date of such notice for so 
long as such cause of prevention or delay shall continue. 

 
12.2 For the purpose of this Agreement, 'force majeure' shall be deemed to be any 

cause affecting the performance of this Agreement arising from or attributable to 
acts, events, omissions or accidents beyond the reasonable control of the Party to 
perform and without limiting the generality thereof shall include the following: 

 
 (1) strikes, lock-outs or other industrial action; 
 (2) civil commotion, riot, invasion, war threat or preparation for war; 

(3) fire, explosion, storm, flood, earthquake, subsidence, epidemic or other 
natural physical disaster; 

(4) impossibility of the use of railways, shipping, aircraft, motor transport or 
other means of public or private transport; 

 (5) political interference with the normal operations of any Party. 
13. General 
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13.1 Neither Party shall be entitled to assign or transfer, whether in whole or in part, 
any of its rights or obligations under this Agreement without the prior written 
consent of the other Party, such consent not to be unreasonably withheld or 
delayed. 

 
13.2 No variation or amendment of this Agreement shall bind either Party unless 

made in writing in the English language and agreed to in writing by duly 
authorised officers of both Parties. 

 
13.3 In all cases where a provision of this Agreement is reducible, invalid or 

unenforceable in terms of any legislation or other legal authority, such provision 
shall not affect the validity of the remaining portion of this Agreement which 
shall remain in force and effect as if this Agreement had been granted with no 
such provision and it is hereby declared the intention of the Parties that they 
would have executed the remaining portion of this Agreement without including 
therein any such provisions. 

 
13.4 Failure, delay or neglect by either Party hereto to exercise or enforce any rights 

conferred upon it by this Agreement shall not be deemed to be a waiver of any 
such rights or operate so as to bar the exercise or enforcement thereof at any 
subsequent time or times. 

 
13.5 The text of any press release or other communication to be published by or in the 

media concerning the subject matter of this Agreement shall require the prior 
written consent approval of each Party hereto, such consent not to be 
unreasonably withheld or delayed. 

 
13.6 This Agreement constitutes the full and entire understanding of the Parties in 

connection with the subject matter and supersedes all prior communication, 
correspondence, arrangements, representations, negotiations or agreements 
previously entered into between the Parties.  Provided that nothing in this Clause 
16.6 shall have effect to exclude the liability of either Party for fraud or 
fraudulent misrepresentation. 

 
13.7 The Licensee shall not solicit or endeavour to entice away from the Licensor 

directly or indirectly any of the Licensor’s employees, consultants or agents 
during the Term. 

 
13.8 This Agreement shall not constitute either Party as an agent or partner of the 

other.   The Parties hereto are independent contractors and shall have no power, 
nor will either of the Parties represent that either has any power, to bind the other 
Party or to assume or to create any obligation or responsibility, express or 
implied, on behalf of the other Party or in the other Party’s name. 

 
13.9 The Parties do not intend for any third Party to have any rights or be able to 

enforce any term of this Agreement. 
 
14. Notices 
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14.1 Any notice required to be given hereunder by either Party to the other shall be in 
writing and shall be served by sending the same by registered or Recorded 
Delivery Post to the address of the other Party as given herein or to such other 
address as that Party may have previously notified to the Party giving notice at 
its address for such service. 

 
14.2 Any notice to the Licensor shall be sufficiently served if served as aforesaid and 

marked for the attention of the Director of Research & Innovation Services. 
 
14.3 Any notice to the Licensee shall be sufficiently served if served as aforesaid to 

[LICENSEE NAME] for the attention of [NAME OF DIRECTOR].  
 
14.4 Any notice sent by Recorded Delivery Post shall be deemed duly served at the 

expiry of [NUMBER] days after the date of posting.  In proving service, it shall 
be sufficient to prove that the envelope was duly addressed to the appropriate 
Party in accordance with this Agreement. 

 
15. Governing Law 
 

This Agreement and all matters relating thereto shall be governed by the law of 
[COUNTRY NAME] and the Parties hereby prorogate the non-exclusive 
jurisdiction of the [NAME OF COURT]. 

 
IN WITNESS WHEREOF these presents consisting of this and the [      ] 
preceding pages along with the attached Schedule are executed by the Parties 
hereto as follows: 

 
SIGNED ON BEHALF OF THE LICENSOR by 

 
Full Name:          Signed  

 Designation:       Date: 

 Witness:  

Full Name:    

 Address:  

 
SIGNED ON BEHALF OF THE LICENSEE by 

 
Full Name:          Signed  

 Designation:       Date: 

 Witness:  

Full Name:    

 Address:  
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SCHEDULE 
 
 
 

Part 1 – List of Materials supplied by Licensor 
 
Part 2 – List of Products  
 
Part 3 – New Material Sheet 

 
 
 

................................................ 
Signed on behalf of the Licensor 

 
............................................... 

Signed on behalf of the Licensee 

 
 
 
 
 
 
 
 
 
 
 
 

2. SAMPLE TERM SHEET 

[DATE] 

The terms set forth below are solely for the purpose of outlining those terms 
pursuant to which a definitive agreement may be entered into and do not at this 
time constitute a binding contract, except that by accepting these terms the 
company agrees that for a period of [NUMBER] days following the date of 
signature, provided that the parties continue to negotiate to conclude an 
investment, they will not negotiate or enter into discussion with any other 
investors or group of investors regarding this "series x" round of investment. An 
investment in the company is contingent upon, among other things, completion of 
due diligence and the negotiation and execution of a satisfactory stock purchase 
agreement. 

Summary of Terms for Proposed Private Placement of Series X Preferred Stock 
 

 I. Issuer:  [SPINOUT COMPANY NAME]. 
(Hereinafter referred to as the "Company"). 
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II. Investor: [INVESTOR NAME] or its affiliates ("[INVESTOR]") and other 
investors acceptable to the Company and VC (collectively the "Investors") 
 
III. Security: Series X Preferred Stock ("Preferred") 
 
IV. Amount of Investment:  €[……..] 

V. Valuation: Pre money valuation is  €[……..] 
 
VI. Post-Investment Ownership: 
 
The company would be capitalized such that post investment ownership at closing 
would be as follows: 
VC […..]% , Founders, Management & Other [ …..]% , Option Pool […..]% 
 
VII. Closing Date: 
 
Closing for the investment would be on or before [DATE], provided that all 
requirements for the closing have been met or expressly waived in writing by the 
Investors. 
 
VIII. Board Representation: 
 
The Board of Directors will include a total of [NUMBER] people. Holders of Series X 
Convertible Preferred Stock are entitled to [NUMBER] representatives on the 
Company's Board of Directors. Common Shareholders will have [NUMBER] designees 
to the board, one of which must be the CEO of the Company. Board of Directors 
meetings would be scheduled on a monthly basis until such time as the Board of 
Directors votes to schedule them less frequently. 
Investors’ representative would be appointed to all Board Committees (including the 
compensation committee), each of which would consist of [NUMBER] members. The 
Company would reimburse each Director's reasonable expenses incurred in attending the 
board meetings or any other activities (e.g., meetings, trade shows) which are required 
and/or requested and that involve expenses. 

IX. Proprietary Information and 

Inventions Agreement: 

Each officer, director, and employee of the Company shall have entered into a 
proprietary information and inventions agreement in a form reasonably acceptable to the 
Company and the Investors. Each Founder and other key technical employee shall have 
executed an assignment of inventions acceptable to the Company and Investors. 

DESCRIPTION OF SERIES B PREFERRED 

X. Dividends: 
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A […]% annual dividend would accrue as of the closing date to holders of the Series X 
Convertible Preferred. Accrued dividends would be payable (a) if, as and when 
determined by the Company's Board of Directors, (b) upon the liquidation or winding up 
of the company, or (c) upon redemption of the Series X Preferred. Upon an automatic 
conversion, accrued but unpaid dividends would be forfeited. No dividends may be 
declared and/or paid on the Common Stock until all dividends have been paid in full on 
the Convertible Preferred Stock. The Convertible Preferred Stock would also participate 
pari passu in any dividends declared on Common Stock. Dividends will cease to accrue 
in the event that the Investor converts its holdings to Common Stock. 

XI. Liquidation Preference: 

In the event of any liquidation or winding up of the Company, the Series X Preferred 
will be entitled to receive in preference to the holders of Common Stock an amount per 
share equal to their Original Purchase Price plus all accrued but unpaid dividends (if 
any). 

The Series X Preferred will be participating so that after payments of the Original 
Purchase Price and all accrued dividends to the Preferred, the remaining assets shall be 
distributed pro-rata to all shareholders on a common equivalent basis. 

A merger, acquisition or sale of substantially all of the assets of the Company in which 
the shareholders of the Company do not own a majority of the outstanding shares of the 
surviving corporation shall be deemed a liquidation of the Company. 

 
XII. Conversion: 

The Preferred will have the right to convert Preferred shares at the option of the holder, 
at any time, into shares of Common Stock at an initial conversion rate of 1-to-1. The 
conversion rate shall be subject from time to time to anti-dilution adjustments as 
described below. 

XIII. Automatic Conversion: 

The Series X Preferred would be automatically converted into Common Stock, at the 
then applicable conversion price, upon the sale of the Company's Common Stock at a 
price equal to or exceeding [NUMBER] times the Series X Preferred original purchase 
price in an offering which, after deduction for underwriter commissions and expenses 
related to the gross proceeds, is not less than [….]. 

XIV. Antidilution Provisions: 

Proportional anti-dilution protection for stock splits, stock dividends, combinations, re-
capitalization, etc 
The conversion price of the Preferred shall be subject to adjustment to prevent dilution, 
on a "weighted average" basis, in the event that the Company issues additional shares of 
Common or Common equivalents (other than reserved employee shares) at a purchase 
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price less than the applicable conversion price. 
XV. Voting Rights: 

The Preferred will have a right to that number of votes equal to the number of shares of 
Common Stock issuable upon conversion of the Preferred. 

XVI. Restrictions and Limitations: 

Consent of the Series X Preferred, voting as a separate class would be required for any 
actions which: 
i) alter or change the rights, preferences or privileges of the Series X Preferred; 
ii) increase the authorized number of shares of Series X Preferred; 
iii) increase the authorized number of shares of any other class of Preferred Stock; 
iv) create any new class or series of stock, which has preference over or is on parity with 
the Series X Preferred; 
v) involve a merger, consolidation, reorganization, encumbrance, or sale of all or 
substantially all of the assets or sale or of more than 50% of the Company's stock; 
vi) involve a repurchase or other acquisition of shares of the Company's stock other than 
pursuant to redemption provisions described below under "Redemption"; or amend the 
Company's charter or bylaws. 
 
 
 
 
XVII. Redemption: 

After [NUMBER] years and at the request of the holders of the Series X Preferred, all or 
part of the Series X Preferred shares may be redeemed at [NUMBER] % of the Series X 
purchase price plus all accrued but unpaid dividends. 

XVIII. Conditions precedent to Investor’s obligation to invest: 

(i) Legal documentation satisfactory to the Investor and Investor’s counsel. 
(ii) Satisfactory completion of due diligence. 
(iii) If not already in place, the Company would obtain employment agreements with 
key employees, which would include satisfactory (to Investor) non-compete and non-
disclosure language. 
 
XIX. Registration Rights: 
 
1. If, at any time after the Issuer’s initial sale (but not within [NUMBER]  months of the 

effective date of a registration), Investors holding at least [NUMBER] % of the 
Common issued or issuable upon conversion of the Preferred request that the Issuer 
file a Registration Statement covering at least [NUMBER] % of the Common issued 
or issuable upon conversion of the Preferred (or any lesser percentage if the 
anticipated aggregate offering price would exceed €[ …]), the Issuer will be 
obligated to cause such share to be registered. The Issuer will not be obligated to 
effect more than two registrations (other than on ……. ). 

2. Company Registration: The Preferred shall be entitled to "piggy-back" registration 
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rights on registrations of the Company or on demand registrations of any later round 
investor subject to the right, however, of the Company and its underwriters to reduce 
the number of shares proposed to be registered pro rata in view of market conditions. 
No shareholder of the Company shall be granted piggyback registration rights 
superior to those of the Series X Preferred without the consent of the holders of at 
least [NUMBER] % of the Series X (or Common Stock issued upon conversion of 
the Series X Preferred or a combination of such Common Stock and Preferred). 

3. Expenses: The Company shall bear registration expenses (exclusive of underwriting 
discounts and commissions and special counsel of the selling shareholders) of all 
demands, piggybacks, and registrations. The expenses in excess of €[….] of any 
special audit required in connection with a demand registration shall be borne pro 
rata by the shareholders. 

4. Transfer of Rights: The registration rights may be transferred provided that the 
Company is given written notice thereof and provided that the transfer (a) is in 
connection with a transfer of at least [NUMBER] % of the equity of the transferor, 
(b) involves a transfer of at least [NUMBER] shares, or (c) is to constituent partners 
of shareholders who agree to act through a single representative. 

5. Other Provisions: Other provisions shall be contained in the Investor Rights 
Agreement with respect to registration rights as are reasonable, including cross-
indemnification, the period of time in which the Registration Statement shall be kept 
effective, standard standoff provisions, underwriting arrangements and the ability of 
the Company to delay demand registrations for up to [NUMBER]  days. 

 
XX. Right of First Offer: 

The Preferred shall have the right in the event the Company proposes an equity offering 
of any amount to any person or entity (other than for a strategic corporate partner, 
employee stock grant, equipment financing, acquisition of another company, shares 
offered to the public pursuant to an underwritten public offering, or other conventional 
exclusion) to purchase up to [NUMBER] % of such shares. 

The Company has an obligation to notify the Preferred of any proposed equity offering 
of any amount. 

If the Preferred does not respond within [NUMBER] days of being notified of such an 
offering, or decline to purchase all of such securities, then that portion which is not 
purchased may be offered to other parties on terms no less favorable to the Company for 
a period of [NUMBER] days. Such right of first offer will terminate upon an 
underwritten public offering of shares of the Company. 

In addition, the Company will grant the Preferred any rights of first refusal or 
registration rights granted to subsequent purchasers of the Company’s equity securities 
to the extent that such subsequent rights are superior, in good faith judgment of the 
Board, to those granted in connection with this transaction. 

XXI. Right of Co-Sale: 

The Company, the Preferred and the Founders will enter into a co-sale agreement 
pursuant to which any Founder who proposes to sell all or a portion of his shares to a 
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third party, will offer the Preferred the right to participate in such sale on a pro rate basis 
or to exercise a right of first refusal on the same basis (subject to customary exclusions 
for up to [NUMBER] % of the stock, gifts, pledges, etc.). The agreement will terminate 
on the earlier of a trade sale, an IPO or [NUMBER] years from the close of this 
financing. 

XXII. Use of Proceeds: 

The proceeds from the sale of the Preferred will be used solely general corporate 
purposes. 

XXIII. Reporting Covenants: 

The Company would furnish to the Investor the following: 

(i) Monthly reports. Within [NUMBER] days following the end of each month, an 
income statement, cash flow and balance sheet for the prior monthly period. Statements 
would include year-to-date figures compared to budgets, with variances delineated. 

(ii) Annual Financial Statements. Within [NUMBER] days following the end of the 
fiscal year, an unqualified audit, together with a copy of the auditor's letter to 
management, from an accounting firm or equivalent, which firm would be approved by 
the Investor. 

(iii) Audit. In the event the Company fails to provide monthly reports and/or financial 
statements in accordance with the foregoing, Investor would have the authority, at the 
Company's expense, to request an audit by an accounting firm of its choice, such that 
statements are produced to the satisfaction of the Investor. 

(iv) Annual Budget. At least [NUMBER]  days before the end of each fiscal year, a 
budget, including projected income statement, cash flow and balance sheet, on a 
monthly basis for the ensuing fiscal year, together with underlying assumptions and a 
brief qualitative description of the company's plan by the Chief Executive Officer in 
support of that budget. 

(v) Non-compliance. Within [NUMBER] days after the discovery of any default in the 
terms of the stock purchase agreement, or of any other material adverse event, a 
statement outlining such default or event, and management's proposed response. 

 
XXIV. Purchase Agreement 

The purchase of the Company's Series X Preferred Stock would be made pursuant to a 
Series X Convertible Preferred Stock Purchase Agreement drafted by counsel to the 
Investor, which would be mutually agreeable to the Company, and the Investor. This 
agreement would contain, among other things, appropriate representations and 
warranties of the Company, covenants of the Company reflecting the provisions set forth 
herein and other typical covenants, and appropriate conditions of closing, including 
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among other things, qualification of the shares under applicable laws, the filing of a 
certificate of amendment to the Company's charter to authorize the Series X Preferred, 
and an opinion of counsel. Until the Purchase Agreement is signed, there would not exist 
any binding obligation on the part of either party to consummate the transaction. This 
Summary of Terms does not constitute a contractual commitment of the Company or the 
Investor or an obligation of either party to negotiate with the other. 

XXV. Other: 

The Company would pay legal expenses incurred by the Investor at closing from the 
proceeds of the investment. The investor would make all reasonable efforts to see that 
this expense does not exceed €[……]. Once this term sheet is signed, the Company 
would accept responsibility for legal fees incurred by the Investor if the transaction does 
not close up to the amount set forth above. 

XXVI. Exclusivity: 

(i) Upon the acceptance hereof, the Company, its officers and shareholders agree not to 
discuss the sale of assets or any equity or equity type securities, provide any information 
to or close any such transaction with any other investor or prospective investor, except 
to named entities mutually acceptable to Management and Investor. 

(ii) The undersigned agree to proceed in good faith to execute and deliver definitive 
agreements incorporating the terms outlined above and such additional terms as are 
customary for transactions of the type described herein. This letter expresses the intent 
of the parties and is not legally binding on any of them unless and until such mutually 
satisfactory definitive agreements are executed and delivered by the undersigned. This 
letter of intent may be signed by the parties in counterparts. 

If this Summary of Terms is not signed and returned to [INVESTOR NAME]  by 
midnight [DATE], it shall expire without any further action on the part of [INVESTOR 
NAME]  and shall be of no further force or effect. 

[INVESTOR NAME]   

Date ___________  

By: _________________________________________ 

Terms agreed to and accepted by: 

[SPINOUT COMPANY NAME] 

Date _______________ 

By:_________________________________________ 

[DIRECTOR’S NAME] 
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Source: Lighthouse Consulting with some modifications 
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20. SMEs and Technology Transfer 

Workpackage description (month 13-30) 

 
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 
120. Update the basic fact file for all NoE members, providing advice and detailed information on the potential legal and 

practical issues confronting academic researchers who wish to commercialize their work (month 30). 

145. Transfer of IP, reagents (e.g. antibodies, plasmids and cell lines) and technology from NOE member laboratories into 
the commercial sector (continuation of del.22, month 30). 

23. Setting up a special screening inititive to identify and characterize RNA-splicing modulators as lead compounds for 
novel anti-cancer, anti-fungal and anti-viral therapies (month 18). 
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21. Reachout to the Broader RNA Community 

Workpackage description (18 months) 

 

 
 

 

 
 
 
 
 

 
 
 

Description of work:  
We will promote efficient dissemination of information, resources and expertise, and encourage more 
collaboration within Europe in the field of alternative RNA splicing and in related areas, including all aspects of 
RNA metabolism, RNA transport and localisation, RNA structure and RNA-protein interactions. Existing clusters 
will share technology and resources with each other and will make these available to others, to facilitate the 
development of new clusters, e.g. in regions of the EU where such expertise in currently lacking. Every partner 
will contribute to this effort by making available contact information for collaborators and members of relevant 
research groups or societies, e.g. UK RNA Processing Workshop group. Permission will be sought to use this 
information to compile a database of contacts in the area of RNA metabolism and other relevant disciplines. 
Information about this NoE will be distributed as well as other relevant information as and when available, e.g. 
details of European conferences on topics relevant to RNA metabolism and of funding opportunities. We will 
promote exchange of expertise within this extended network by, for example, setting up a system for advertising 
research posts on our website. This will obviously be a two-way process; information will be dispersed outwards 
from the network and will be assimilated from other groups for distribution within the network.  
 

 

Deliverables  
24. Web page information on European RNA researchers, conferences and workshops by month 6 
25. Establishment of links with non EURASNET RNA researchers in Europe by inviting them to interdisciplinary 
workshops (see also WP16) by month 12 
 

 

 

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 
 

Workpackackage number  21 Start date or starting event: 7 month 
Participant id all       
Person months 27       
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Description of accomplished work (month 1-12): 
 
The main objectives of WP21 cover the establishment of interactions between EURASNET and RNA 
researchers in Europe, and, in particular, other RNA-orientated research networks funded by the EU. As a 
first step in this process we have listed names, contact details and webpage information of RNA 
researchers in Europe and placed them on the EURASNET website. The list currently contains details of 
over 130 RNA researchers and will be continually updated to ultimately generate a complete contact 
listing. In addition, a list of EU-funded groups carrying out RNA research is also on the EURASNET 
website along with links to relevant, forthcoming conferences and meetings (Deliverable 24).  
 
Under WP19 – “Public understanding of RNA Biology” – a brochure describing the overall concepts and 
participants of EURASNET has been produced (Milestone 20). Early in 2007, this brochure will be sent 
with a letter of introduction to all of the RNA researchers on the database, thereby establishing contact and 
providing awareness of the EURASNET programme (Deliverable 25). In addition, EURASNET-
sponsored meetings/workshops have been attended by non-EURASNET RNA scientists who have been 
exposed to research carried out within the network (Deliverable 25). 
 
Research within the EURASNET programme is also disseminated widely through invited talks and 
seminars, and oral and poster presentations at meetings at both national and international meetings. Such 
presentations represent a major means of raising awareness about alternative splicing among non-RNA 
scientists around Europe. The contribution of EU FP6 through EURASNET is always acknowledged by 
the participant members. In addition, Prof. Lührmann, as co-ordinator of EURASNET has made 
presentations directly about EURASNET and its activities at meetings. In particular his role as a member 
of the DFG Forschergruppe 426 (Research Unit 426) and as a driving force behind the formation of a new 
RNA Sonderforschungsbereich (Collaborative Research Centre) in Göttingen needs to be mentioned. 
 
The RNA field is exceptionally strong internationally and it is therefore also important that the existence, 
objectives and outcomes of EURASNET are publicised more widely than only on a European basis. To 
this end, a poster describing the objectives and members of EURASNET was produced. This poster was 
presented at the RNA Society Meeting in Seattle, USA in June 2006. Copies of the poster were also 
distributed to all EURASNET members for display in their home institutions. The poster is currently 
being updated to include the young investigators appointed in 2006 and will be further updated following 
the appointment of new young investigators after April 2007. 
 
 
Detailed Work Plan for period Month 13-30 
 
Description of work: 
 
Throughout the period, the partners will continue to gather contact information on RNA researchers and 
groups across Europe to maintain a complete contact list. Information about EURASNET will be sent to 
RNA researchers to raise awareness of alternative splicing research. Contacts will be established to 
facilitate the exchange of information on, for example, new positions, upcoming meetings, workshops etc. 
and repeat e-mail requests for information will be sent out at least every 6 months. In particular, 
information on EURASNET-organised workshops will be included to encourage attendance by non-
EURASNET RNA researchers. 
 
Deliverables: 
 
Send EURASNET brochure and information to non-EURASNET RNA researchers in Europe – encourage 
exchange of information on meetings, advertising new positions etc. (month 18) 
Prepare updated posters with YIP information for distribution to partners institutions and for use at 
national and international scientific meetings. (month 18)  
Invite non-EURASNET RNA researchers to workshops/meetings to support interactions and 
collaborations. (month 24) 
Maintain updated contact list of RNA researchers and groups in Europe. (month 30) 
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Examples of dissemination of EURASNET research activity at conferences 
 
RNA Biochemistry and MicroRNA Workshop   
Kassel, Germany  
Oct 12-15, 2006 
 
Forschergruppentreffen Research Unit 426: 
Complex RNA-protein interactions in the maturation and function of eukaryotic mRNA 
Wildbad Kreuth, Germany  
Sep 24-28, 2006 
 
RNA: a new French-German collaboration 
Berlin, Germany  
June 8-9, 2006  
 
UK RNA Processing Meeting 
Bowness, Lake District 
January 2006 
 
Gordon Research Conference: Post-transcriptional Gene Regulation 
Queen’s College, Oxford 
August 2006 
 
RNA Society  
Seattle, USA 
June 2006 
 
RNA Biology: Novel insights from plant systems 
Penn State University, USA 
May 2006 
 

 
Deviations from the project workprogram 
 
NONE 

Corrective actions taken/suggested 
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21. Reachout to the Broader RNA Community 
Workpackage description (month 13-30) 

 
Workpackage number  21 Start date or starting event: 7 month 
Participant id all       
Person months 27       

 

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:  
Throughout the period, the partners will continue to gather contact information on RNA researchers and groups 
across Europe to maintain a complete contact list. Information about EURASNET will be sent to RNA researchers 
to raise awareness of alternative splicing research. Contacts will be established to facilitate the exchange of 
information on, for example, new positions, upcoming meetings, workshops etc. and repeat e-mail requests for 
information will be sent out at least every 6 months. In particular, information on EURASNET-organised 
workshops will be included to encourage attendance by non-EURASNET RNA researchers. 
 

 

Deliverables  
121. Send EURASNET brochure and information to non-EURASNET RNA researchers in Europe – encourage 
exchange of information on meetings, advertising new positions etc. (month 18) 
122. Prepare updated posters with YIP information for distribution to partners institutions and for use at national 
and international scientific meetings. (month 18)  
123. Invite non-EURASNET RNA researchers to workshops/meetings to support interactions and collaborations. 
(month 24) 
124. Maintain updated contact list of RNA researchers and groups in Europe. (month 30) 
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22. Management 

Workpackage description (18 months) 
 
Workpackage number  22 Start date or starting event: 0 month  
Participant id 1a 2 3 9 15 16 21 22 
Person months 45 13.5 13.5 0.5 0.5 0.5 0.5 0.5 

 

Objectives  
• To appoint, under the supervision of the coordinator, R. Lührmann, a management team for the 

EURASNET NoE, that deals with all administrative issues, including financial and legal issues. 
• To organise and establish a communication schedule and method by which the research, integration and 

dissemination components of the NoE will be managed by the management team 
 

 

Description of work  
Subject to this NoE successfully being granted funding by the EU, the first tasks of the coordinator and 
management team will be to enter contract negotiations with the EC.  Resubmission of a proposal with any 
necessary amendments may ensue and a consortium agreement be drawn up between all members which would 
precede the signing of a valid contract with the EU.   
At the start of the network, a schedule of meetings will be drawn up for the first 18 month period, based on the 
meeting types found in the organisational structure section (B.7) of the proposal.  This will be launched by a 
Steering Committee Meeting by month 1 and to include the management team (SNM, AA, IM and DM).   
At month 6, the first NoE Annual Meeting will take place. 
By month 12 the network annual report will be produced, including a complete set of participant audit certificates 
and a JPA plan for the 19-36 month. 
 

 

Deliverables  
26. Management position appointments by month 3 
27. 1st Steering Committee Strategy Meeting at month 1 and meetings or video conferences to follow at months 4, 
7, 10, 12, 15, 18 
28. Quarterly network e-mail at months 3, 6, 9, 12. 15, 18.  
29. First Annual Report, including SAB feedback, network audit (month 12). 
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Description of accomplished work (month 1-12): 
 
A. Coordinator (Reinhard Lührmann) and Scientific Network Manager (Reinhard Rauhut) 
(Göttingen) 
 
Management finalized the original grant application and its first task after EC approval has been the 
writing of the Consortium Agreement. Management at the Coordinator's location is now firmly established 
as the hub for all network-related day by day problems. Network members are frequently alerted of tasks, 
deadlines and potential problems through network e-mails. More than 3.000 e-mails between management 
and individual participants, their lab members and financial, legal and administrative units provided help 
for numerous organizational, financial and legal problems. Traffic became particularly intensive with the 
beginning of the reporting activities. Management also served as the transmission belt between the 
European Commission, the SAB, network participants and national bureaus. Management distributed the 
received initial advance payment as described in Section 3 of this report. The integration of the winners in 
the first YIP selection was successfully accomplished with Annex I Amendment #001. All relevant 
Network documents are available through the password protected EURASNET document file server 
located in Göttingen.  
 
The coordinator frequently convened Steering, High-Throughput-Enabling and YIP committee to prepare 
and finalize major network related decisions. 
 
The First Annual Report covering the period beginning Jan 1, 2006 and ending with Dec 31, 2006 was 
prepared in close collaboration with participants' financial departments issuing Form C and Audit 
certificates.  
 
Management also collected the information on costs incurred and of resources deployed by each 
contractor, reported in Section 3.1 of this report. 
 
These management activities cover the deliverables described in deliverables 26 through 29 of the first 18 
month plan. The new 18 month plan (month 13 – 30) will continue these activities and we are looking 
forward to the report for the second year. 
 
B. Integrating Deputy (Stefan Stamm) and Integrating Manager (Dominique Olbert) (Erlangen) 
 
The main goal of integrating management activities was first to build the EURASNET web-site and then 
to fill it with data. The main activities were to a) collect information about user needs and improve the 
web site accordingly and b) acquire data to post on the web site and to include in the reagent depository. 
After most of the preliminary data had been put into the database, we obtained feedback from 
EURASNET users about how to best improve the web-site.  These suggestions have been implemented.  
We expect the web-site to evolve over time, as users enter more data and give us related feedback. 
 
C. Disseminating Deputy (Juan Valcárcel) and Disseminating Manager Magalí Bartomeus) 
(Barcelona) 
 
The Barcelona node of the management has coordinated and/or provided logistic support for the events 
detailed below.  Administrative support was provided first by Mrs. Laura Castellucci, who was then 
replaced by Mrs. Magalí Bartomeus. They provided efficient secretarial help for the various aspects 
involved in  the organization of these events, both previous and during the events, and were in charge of 
the financial aspects as well, which were accounted through the budgetary administration of the Centre de 
Regulació Genòmica, who is accountable to external auditors. 
 
1. Concept meeting. 
Even before EURASNET existed, support from the Centre de Regulació Genòmica -involving the same 
personnel that was later associated with the project- was provided for the organization of a “concept 
meeting” in which the structure and main concepts elaborated in the EURASNET proposal were 
established. Close to twenty principal investigators who are today members of the NoE attended the two-
day meeting in Barcelona.  The local costs were defrayed through a grant provided by the Spanish 
Ministry of Education and Science to support EU-based initiatives, and administrative and logistic support 
was provided by the Centre de Regulació Genòmica of Barcelona.  
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2. EURASNET kick-off meeting. 
The Barcelona node was in charge of organizing the EURASNET kick-off meeting in Sitges (near 
Barcelona), April 22-26, 2006. All groups in the NoE attended the meeting, as well as most members of 
the External Scientific Board and 10 candidates for Young Investigator Award. This involved all the 
logistics for local traveling, lodging, meals, identification and adaptation of the meeting venue, 
audiovisuals, schedule and secretarial support. Organization of each of these aspects involved exploring 
various options, requesting competitive quotes, in situ evaluation and price negotiation. The meeting was 
organized around sessions and round table discussions, with a strong emphasis on evaluation of candidates 
for the Young Investigator Awards, including ample time for informal discussions with network members. 
Another important focus was the discussions on technological platforms, which involved discussions with 
invited guests from biotechnology companies. For example, one session was organized around the topic of 
splicing microarrays, with four companies presenting their latest technologies (Agilent, Affymetric, 
ExonHit and NimbleGen). Another one was organized around screening of chemical compounds, with 
input from a biotech initiative from the University of Dundee. Sponsorship was requested from the 
companies involved, which provided the funds for a small dinner trip to a local winery. The kick-off 
meeting was managed within budget. The event was highlighted in various journals and medical 
publications in Spain as well as an event of special importance by the local authorities. 
 
3. Splicing microarrays focus meeting. 
On October 23, a focus meeting was organized in Barcelona around the topic of splicing microarrays data 
analyses. The Barcelona node provided logistic support for the meeting, which involved technical staff 
from microarray manufacturers, several EURASNET groups interested in microarray data analyses from 
four different countries and a significant number of statisticians and computational scientists who were 
requested to attend the meeting and provide feedback. 
 
4. EURASNET Workshop on Imaging. 
Administrative support was provided for the organization of the “Imaging Workshop” held at the Institute 
of Molecular Medicine in Lisbon, November 2006, which was organized locally by partner Maria-Carmo 
Fonseca. 
 
 

 
Deviations from the project workprogram 
deliverable 29: First Annual Report, including SAB feedback, network audit (month 12). DELAY! 
 
  

Corrective actions taken/suggested 
Submission by month 12 turned out to be an impossible undertaking. Apart from finanancial reporting, 
which due to the highly diverse contractor organizations in this network will always take considerably 
more time, also the necessary member discussions to alter and improve the network design after the 
first year required it to postpone report submission until after the Annual meeting. While we may be 
able to speed up the activity reporting, financial reporting will remain a bottleneck.  
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22. Management 
Workpackage description (month 13-30) 

 
Workpackage number  22 Start date or starting event: 0 month  
Participant id 1a 2 3 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  
125. Report on decisions made during the Annual Meeting 2007 (month 18). 
126. Write amendment for Annex I to integrate winners of the second YIP recruiting round (month 24). 
127. Prepare Annual Report for 2007 period (month 25). 
128. Steering Committee Meetings at month 15,18, 21, 24, 27, 30  
129. Quarterly network e-mail at months 15, 18, 21, 24, 27, 30 
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1.2 MILESTONES, DELIVERABLES AND PERFORMANCE INDICATORS 
 
MILESTONES 
 
As we pointed out in the original Annex I Section 9 (page 60), the exact kind of 
interactions in the network could not be anticipated at the time the basic rules for 
collaboration were laid down. The following table of milestones and the deliverables 
represented the intention of the members involved in the planning of the network. 
Discussion during the annual meeting 2007 need to review and improve the current 
model of network interactions. 
 

Milestones for the first 12 months 
 

No Title Month 
   
1 First annual NoE Meeting (kick off) 4 achieved 
2 Management structure fully 

operational 
3 achieved 

3 Selection and integration of YIP 
award recipients (1st round) 

6 achieved 

4  Launch of the first web site including 
the forum for the exchange of 
reagents between NoE members 

6 achieved 

5 Launch of the first prototype of a 
combined integr8 database 

12 achieved 

6  up-to-date database of regulatory 
sequences and scoring matrixes and 
visualization tool for screening 
primary transcripts for clusters of 
regulatory elements 

12 achieved 

7  Definition of potential regulatory 
sequences in genes and processes of 
interest for the experimental groups 
of the Network 

12 achieved and 
under continuous 
development 

8  Four interdisciplinary focus meetings 12 achieved in part 
9  First Workshop on RNA biology 

techniques 
12 postponed 

10  Brochure for the general public 
describing EURASNET, its 
concepts, participants and projects 
and its social impact 

12 achieved 
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DELIVERABLES 
 

Joint programme of activities (18 months period, month 1 - 18) 
 
Del. 
no. 

Deliverable name WP 
no. 

Date due (proj. 
month) 

Actual/Forecast 
delivery date(s) 

Lead contractor 

6 Five additional new core 
members 
Deleted 2006 due to financial 
constraints 

3 _ _ 1a 

27 1st Steering Committee 
Strategy Meeting at month 1 
and meetings or video 
conferences to follow at 
months 4, 7, 10, 12, 15, 18 

22 1 delivered month 4, 7, 
10, 12, 15, and 18 

1a 

26 Management position 
appointments by month 3 

22 3 3 1a 

28 Quarterly network e-mail at 
months 3, 6, 9, 12. 15, 18. 

22 3 has been sent out more 
frequently than just 

every 3 months 

1a 

10 Kick-Off NoE meeting by 
month 4. 

16 4 April 23-26, 2006 9 

1 Establishment of a EURASNET 
website as a platform for all 
network activities. 

1 6 6 3 

2 Web pages containing 
protocols and useful 
information regarding RNAi, 
shared databases and analysis 
programs at month 6 

2 6 6 17 

3 Updated list available to all 
participants describing the 
network's access to services, 
shared facilities and technical 
expertise via collaborative 
arrangements by month 6 

2 6 6 17 

4 Selection and integration of 
YIP award recipients into the 
NoE by month 6 

3 6 6 1a 

8 First incorporations of curated 
information from databases 
generated by individual 
laboratories into the ASD 
structure and report of 
discussions between ASD 
staff and computational 
groups on implementation of 
data accessfor large-scale 
computational studies and 
assembly of combined 
databases. 

4 6 19  
 

see discussion WP4 

5b 

24 Web page information on 
European RNA researchers, 
conferences and workshops 
by month 6 

21 6 6 14 

30 Up-to-date database of 
splicing factors by month 6. 

6 6 6 6 

21 Creation of a fact file for 
distribution to all NOE 
members, providing advice 
and detailed information on 
the potential legal and 
practical issues confronting 
academic researchers who 
wish to commercialize their 
work by month 9. 

20 9 9 22 
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7 Improved tools for combined 
searches and user-friendly 
access to the ASD database. 

4 12 12 5b 

12 Four Interdisciplinary Focus 
Meetings and meeting 
summary by month 12. 

16 12 delivered 3 out of 4; 
see discussion in 

WP16 

9 

14 First Workshop on RNA 
biology techniques by month 
12 

17 12 Fall 2008; 
see discussion in 

WP16 

21 

15 A workshop on aspects of 
career development OR 
several seminars on the same 
topic (to be decided by the 
Steering Committee 
according to review of exact 
and most pressing needs) by 
month 12 

18 12 28 
 

Career development 
workshop in 

conjunction with 2008 
Krakow meeting 

19 

18 collection of teaching 
material about RNA biology 
(for high scool students, 
university students of various 
levels and for the general 
public) by month 12 

19 12 12 8 

20 a brochure for the general 
public describing the 
EURASNET, its concepts, 
participants and projects, as 
well as their social and ethical 
implications by month 12 

19 12 12 8 

22 Transfer of IP, reagents (e.g. 
antibodies, plasmids and cell 
lines) and technology from 
NOE member laboratories 
into the commercial sector. 

20 12 12 22 

25 Establishment of links with 
non EURASNET RNA 
researchers in Europe by 
inviting them to 
interdisciplinary workshops 
(see also WP16) by month 12 

21 12 12 14 

29 First Annual Report, 
including SAB feedback, 
network audit. 

22 12 16 draft version 
17 final version 

1a 

31 Web-accesible tool for 
identification of regulatory 
sites by month 12. 

6 12 12 6 

11 First European Conference on 
Alternative Splicing held by 
month 14. 

16 14 29 
see discussion in 

WP16 

9 

16 Establishing joint PhD 
committees for PhD students 
in the EURASNET by month 
15 

18 15 15 19 

17 a webpage for science and 
society issues (coordinated 
with  the EURASNET 
homepage) by month 15 

19 15 15 8 

9 Generation of a webpage 
dedicated to disseminating 
information for NoE members 
about future funding. 

5 18 18 16 

5 Start selection of the second 
group of five YIP awards by 
month18. 

3 18 16 1a 

13 By month 18, to have 
provided the equivalent of 40 

17 18 see discussion in 
WP17 

21 
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PMT of training, collectively 
by network laboratories 
(person month training) 

19 a training workshop on public 
understanding of science for 
EURASNET scientists by 
month 18 

19 18 18 8 

23 Setting up a special screening 
inititive to identify and 
characterize RNA-splicing 
modulators as lead 
compounds for novel anti-
cancer, anti-fungal and anti-
viral therapies 

20 18 13 22 

32 Lists of regulatory sequences 
and potential micro-RNA 
binding sites by month 18. 

6 18 12 6 

33 Agreement on pre-mRNA 
substrates, nuclear extracts 
and cell lines; computer 
analysis of secondary 
structures and distributions of 
known preferred binding sites 
for SR and hnRNP proteins. 

7 18 18 17 

34 Start of work to map 
secondary structures of RNA 
in nuclear extract for selected 
pre-mRNAs. 

7 18 12 17 

35 Start of mapping protein 
distribution on pre-mRNA 
and changes associated with 
changes in protein 
concentration or presence of 
alternative splicing signals. 
Initial examination of RNA in 
pre-mRNP complexes for 
modifications. 

7 18 12 17 

36 A web-based resource of 
validated techniques for 
global analyses of splicing. 

8 18 12 23 

37 Feasibility testing of key 
experimental approaches 
including, but not restricted to 
the following: i) ChIP for SR 
proteins in C2C12 cells (KN), 
ii) CLIP for SF1 (AKr), for 
SR proteins and hnRNPA1 
(JC), and for SR proteins in 
Drosophila (JT) iii) Genomic 
SELEX for hnRNPA1 (JK), 
iii) Alternative splicing 
specific arrays in C2C12 cells 
(MCF/JV), and iv) proteomic 
analysis of alternative 
splicing in C2C12 cells by 
iTRAQ (CS). 

8 18 12 23 

38 An agreed coordinated 
strategy for subsequent 
analyses of global splicing 
factor activity. 

8 18 12 23 

39 Establishment of optimal 
affinity-selection conditions 
for the isolation of 
spliceosomes after heat-
shock, adenovirus infection or 
after their assembly in the 

9 18 12 1a 
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absence or presence of the 
HIV-1 Rev protein on a pre-
mRNA containing an RRE. 

40 Initial comparison of the 
protein composition of a 
small subset of different 
enhanceosomes formed on 
pre-mRNAs containing 
defined exonic splicing 
enhancers and anti-peptide 
antibodies and/or tagged pre-
mRNA substrates suitable for 
the isolation of 
enhanceosomes/spliceosomes. 

9 18 12 1a 

41 Optimization of  conditions 
for the preparation of splicing 
active nuclear extracts from 
different types of cells, or 
cells stalled at a specific stage 
of the cell cycle. 

9 18 12 1a 

42 Initial identification and 
mapping of stress-induced 
phosphorylation sites on 
hnRNP proteins. Start 
mutational studies to 
determine the functional 
significance of hnRNP 
phosphorylation on 
alternative splicing 
regulation. 

10 18 12 15 

43 In vivo measurements of 
subcellular localization and 
dynamics of SR proteins, 
hnRNP proteins and other 
protein factors known to 
regulate alternative splicing 
pathways. In vivo FRET 
measurements of protein-
protein interactions between 
splicing factors and changes 
in such interactions induced 
by specific signalling events. 

10 18 12 15 

44 Identification of pre-mRNA 
processing factors that are 
recruited to nuclear stress 
bodies upon heat shock via an 
interaction with the 
polyadenylated, non-coding 
Satellite III RNAs, and their 
effect on RNA splicing. 
- Significance of SF1 
phosphorylation by the KIS 
kinase for splicing and 
nuclear pre-mRNA retention. 

10 18 12 15 

45 Design of microarrays able to 
detect alternatively spliced 
isoforms of all known 
components of the 
spliceosome and splicing 
regulators in human, 
Drosophila and C. elegans. 

11 18 12 2 

46 Design of siRNAs / dsRNAs 
for selective inactivation of 
splicing factor isoforms. 

11 18 12 2 

47 Generation of comprehensive 
databases of alternatively 

11 18 12 2 
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spliced isoforms of splicing 
factors and regulators for 
various organisms. 

48 Generation of diagnostic and 
bioinformatics tools useful to 
identify mutations in humans 
that affect splicing. 

12 18 12 7 

49 Databases (genes vulnerable 
to inactivating mutations due 
to the presence of distant 
branch points, splicing factors 
and related proteins) and 
update of motif database at 
the EBI with mutations seen 
in diseases studied by the 
network. 

12 18 12 7 

50 RNAi of trans-acting factors 
to modulate aberrant splicing. 

12 18 12 7 

51 Initial description of co-
transcriptional spliceosome 
assembly in vivo in yeast and 
design of systems/mutants in 
yeast for analysis of co-
transcriptional spliceosome 
assembly mechanisms. 

13 18 12 1b 

52 Feasibility study of splicing 
factor ChIP in mammalian 
cells. 

13 18 12 1b 

53 Examination of the kinetics of 
RNA synthesis and co-
transcriptional association of 
GFP-tagged versions of 
splicing regulators (e.g. SR 
proteins) to the SAT III locus, 
including investigation of the 
effect of SAT III RNA 
synthesis on alternative 
splicing of heterologous gene 
transcripts. 

13 18 12 1b 

54 Investigation of relationship 
between transcription 
elongation rates and 
alternative splicing, through 
coordinated development of 
reporter systems and 
compilation of transcriptional 
regulators that effect 
alternative splicing changes. 

13 18 12 1b 

55 In vitro pre-mRNA splicing 
assay with a fluorescence 
readout suitable for high-
throughput analysis 

14 18 12 12a 

56 Cell-biological assays of 
available and newly identified 
inhibitors/modulators of pre-
mRNA splicing 

14 18 12 12a 

57 On the basis of the items 
above, a more detailed design 
for the generalization high-
throughput system for pre-
mRNA splicing 

14 18 12 12a 

58 Identification of candidates 
for the YIP who could 
provide complementary 
enabling technologies for the 
EURASNET. 

15 18 16 12b 
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59 Experimental setup for D2 
bombardment feasibility 
studies. 

15 18 18 12b 

60 Construction of plasmids for 
use in establishing cell lines 
that stably express a tagged 
pre-mRNA. 

15 18 18 12b 

N1 Correlation analysis of 
miRNA targeting in 
alternative 3' UTRs with 
tissue type and miRNA 
expression. 

6 18 12 6 

N2 Genome-wide identification 
of exons whose 
inclusion/exclusion is 
promoter-dependent. 

8 18 12 23 

N3 Feasibility testing of using 
Affymetrix "Exon arrays" to 
identify alternative spliced 
mRNAs regulated by 
estradiol. 

8 18 12 23 

N4 Role of p68 in different steps 
of the gene expression 
process and identification of 
p68 post-translational 
modifications. 

10 18 12 15 

N5 Examination of the kinetics of 
cyclin D1 and PS2 RNA 
synthesis and RNA splicing 
in response to a 
transcriptional stimulus. 

13 18 12 1b 

 

Deliverable numbers in order of delivery dates: D1-Dn  
 
Month in which the deliverables will be available or milestone achieved. Month 0 marking the start of the 
project, and all dates being relative to this start date. 
 
N1-N5 Deliverables added after incorporation of first YIP round. 
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PERFORMANCE INDICATORS 
 
In Section 7 of Annex I the EURASNET consortium provided a list of quantitative and 
qualitative performance indicators as a means to measure the performance of the 
network over the five year duration. 
 
JOINT RESEARCH 
 
 
• Number and quality of publications resulting from EURASNET 

A total of 20 published papers acknowledging EURASNET support were 
reported for 2006. The cumulative impact factor amounts to 173. This is well 
within the range of our expectations expressed in Annex I. 

• Number of publications in peer reviewed journals 
 Only peer reviewed journals are considered. 
• Number of collaborative publications 

Since the work described in papers published in 2006 initiated mostly in the pre-
EURASNET time, in 2007 we will first see a substantial increase in 
collaborative publications. 

• Number of presentations at international meetings 
EURASNET members presented their work during the satellite session of the 
Gordon Research Conference August 2006 Oxford, UK (six talks), the 
Interdisciplinary Focus Meeting January 2007 in Cortina, Italy (six talks). 

• Number of shared resources newly established  
Establishing the EURASNET created a network-wide database of antibodies, cell 
lines, plasmids and protocols. The EURASNET microarray initiative (initiated 
by J. Valcárcel and continued by C. Smith)  created a pilot project designed for 
the explorative phase of this technical approach. The pilot project provides 
members with the opportunity to participate in a single array experiment under 
controlled, uniform experimental conditions. In a similar manner the setup of 
small molecule screening experiments at the Dundee facility was initiated. 

• Number of methodologies developed within the NoE 
As methodologies unique to research and application in alternative splicing 
bioinformatics approaches, microarrays, biochemical purifications, electron 
microscopy techniques and analytical mass spectrometry are currently developed 
in the network. 

• Number of identified new regulatory factors in alternative splicing  
Currently 240 factors under constant revision. 

• Number of identified regulatory sequences 
285 ESR candidates (Gil Ast lab, http://ast.bioinfo.tau.ac.il/ESR.htm), 77 high-
quality, experimentally verified splicing regulators Hiller, Zhang, Backofen, 
Stamm, manuscript submitted). 

• 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 
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• Press coverage of the network's output 
EURASNET was covered in newspapers at the Coordinator's location and at the 
site of the kick-off meeting. EURASNET was mentioned in numerous other 
specialist publications. 

• Number of joint posters and meeting abstracts  
Abstracts describing EURASNET related work will be presented at the 2007 
Annual Meeting in France, also to support the evaluation process. 

• Attendance of workshop programme 
The imaging workshop in Lisbon was attended by 24 scientists and 10 invited 
speakers. 

• Number of exchanged reagents 
While the exact number remains unknown, numerous plasmids, constructs, 
extracts, antibodies, cell lines etc were 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. 
Initiated the use of small molecule screening facilities in Dundee. 

 
• Research manager to maintain updated catalogue of shared technologies, 

resources and protocols 
 The Integrating Manager in Erlangen surveys the collections, an updated list of 

available technologies was included in the amended Annex I after the first YIP 
integration. 

• Number of protocols available online 
 18 protocols available.  
 
YI PROGRAM 
 
• Number of applications in each open call 
 25 applications were received for the 2006 open call. 
• Recruitment of 5 YIs to the network by month 6 

Accomplished! The addition of five new labs substantially extended the 
experimental and technical potential of the network. 

• Start second recruiting round by month 18 
The second open call was released in month 14. Final selection of winners will 
be made during the annual meeting 2007 in France. Contracts for the winners 
will start Jan 1, 2008. 

• Number of publications of YIs and success in future career 
Since YI entered the network by July 2006, it's too early to quantify their 
achievements.  

• Integration of YIs into the network 
 YI were integrated using a "mentor" system (see work package report 17). 
 
 
EURASNET WEB SITE 
 
• Progress with setting up and using the website in all its aspects 
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The EURASNET website is functional in all its important modules awaiting 
further input from member contributions. 

• Number of "site-hits" 
 on the average 28 hits/hour 
• User feedback and user satisfaction evaluation 
 No statistical information available. 
 
STAFF MOBILITY AND TRAINING 
 
• Number of labs participating in exchange program 

Eight labs participated in the exchange program. With maturing projects and 
cooperations we anticipate a significant increase during 2007. 

• Number of short- and long-term visits between labs and their outcome 
 A total of six exchanges was recorded. 
• Annual total of offered PMT 
 A total of 6.89 person months training was achieved. 
 
 
CAREER DEVELOPMENT 
 
• Number of people moving between EURASNET laboratories 

Five short term visits (see report for WP18). This will certainly increase during a 
more mature stage of the network. 

• Number of joint PhD students and postdocs 
 None in 2006. Deliverable for month 15. 
• Attendance at workshops/seminars on career development 
 No workshop of this kind in 2006.  
 
CONFERENCES AND MEETINGS 
 
• Number of participants during Annual Conferences 

Of the 30 research groups in this network, 24 were present with their respective 
principal investigator, five were present with an authorized legal representative 
other than the group leader, one not present (excused). 18 additional lab 
members were attending the conference. Steering Committee and Network 
Management Team were present. Six of the seven SAB members attended the 
meeting. The quorum to make the proceedings of this meeting valid was thus 
implemented. The European Commission was represented through Christina 
Kyriakopoulou. 

• Number of non-NoE participants during European Conferences  
 No European Conference yet. 
• Feedback from participants and SAB members 

The kick-off meeting, as well as the meetings and workshops in Cortina, 
Erlangen and Lisbon all successfully brought together participants and SAB 
members in the most fruitful way. The intellectual exchange within the network 
is considered very constructive and mutually beneficial. 

• Meeting reports in journals such as EMBO reports 
 None 
• Attendance of Interdisciplinary Focus Meetings 
 Erlangen Bioinformatics Meeting: 24 scientists attending 
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 Gordon Conference Oxford was attended by 6 EURASNET scientists. 
• Attendance of Interdisciplinary Focus Meeting dedicated to splicing and 

disease 
 The Cortina satellite meeting was attended by 36 scientists.  
 
SMEs AND TECHNOLOGY TRANSFER 
 
• Number of EURASNET links to industry 

As a precondition for such links a commercialization fact-file was created under 
the leadership of  EURASNET member Angus Lamond, Dundee. First 
comments from legal departments of EURASNET members have been received 
and are currently evaluated and eventually incorporated into a new, updated 
version of the fact-file. The Dundee Cell Products Ltd (DCP) will discuss the 
potential for collaboration between EURASNET and DCP. 

• Number of patent applications 
 None 
• Establishment of partnerships with a drug discovery company 
 None.  
 
PUBLIC SCIENCE ACTIVITIES 
 
• EURASNET brochure  
 Has already been distributed to members and other relevant addressees. 
• Attendance at workshops on PSA training 
 Deliverable for month 18 
• Webpage for Science and Society "site-hits" 
 Deliverable month 15 
• Number of lay articles published 
 None 
 
DURABILITY 
 
• Number of additional funds used to perpetuate the network 

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. 

• 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 
The joint events with Gordon Conference Series (Oxford), EMBO Conference 
Series (Cortina) provided ideal platforms to advertise and promulgate ideas and  
aims of the EURASNET network within a larger RNA community setting. The 
Coordinator presented the EURASNET model on several occasions. 

• Number of NoE activities sponsored by industry 
 None in 2006. First such event is the Cancer & RNA Workshop in France, 2007.  
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GENERAL MANAGEMENT 
 
• Reports by the managers for approval 

The contract amendment after the first YIP integration was initiated May 5, 
2006, last YI-provided documents were submitted July 3, 2006.  

• 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 YIP integration, meetings, 
workshops and funding for high-throughput enabling technologies. 

• Attendance of board meetings 
 Six of the seven scientific board members attended the Kick-off meeting. 
• Smooth and timely flow of resources according to budget 
 Resources were distributed according to budget and time schedule. 
• Steering committee meeting minutes 
 None 
• Timely reporting to the EC 

Annual Report 2006 submission was substantially delayed due to slow 
processing of financial report forms within members' financial departments. 
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1.3 PUBLISHABLE EXECUTIVE SUMMARY EURASNET 
 
 

 
 
 
 
 
   http://www.eurasnet.info/index.shtml 

 
 
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, Group Leader, Max Planck Institute of Molecular Cell Biology and Genetics, 
Dresden 
Dr. Henning Urlaub, Group Leader, Max Planck Institute for Biophysical Chemistry, Göttingen 
(2) Centre de Regulació Genòmica, Barcelona, Spain 
Dr. Juan Valcárcel, Group Leader 
(3) Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany 
Prof. Stefan Stamm 
(4) Uppsala University, Uppsala, Sweden 
Prof. Göran Akusjärvi, Group Leader 
(5) European Molecular Biology Laboratory, Heidelberg, Germany 
Dr. Peer Bork, Associate Programme Coordinator 
Dr. Rolf Apweiler, Group Leader of Sequence Database Group, EBI Sequence Database Group, Hinxton, 
UK 
(6) Tel Aviv University Medical School, Tel Aviv, Israel 
Gil Ast, PhD 
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(7) International Centre for Genetic Engineering and Biotechnology, Trieste, Italy 
Prof. Francisco E. Baralle, Director-General 
(8) Medical University Vienna, Vienna, Austria 
Prof. Andrea Barta, Group Leader 
(9) The University of Edinburgh, Edinburgh, UK 
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, Director of Research, 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 
Dr. Edouard Bertrand, Institut de Genetique Moleculaire (JRU 5535 CNRS-UMII) Montpellier 
(13) University of Berne, Bern, Switzerland 
Prof. Daniel Schümperli 
(14) Scottish Crop Research Institute, Dundee, UK 
Dr. John W.S. Brown, Programme Leader 
(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 
Prof. Artur Jarmolowski, Deputy Director IMBB 
(19) University of Aarhus, Aarhus, Denmark 
Prof. Jorgen Kjems 
(20) Universidad de Buenos Aires, Buenos Aires, Argentina 
Prof. Alberto R. Kornblihtt 
(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 
(26) Institut National de la Santé et de la Recherche Médicale, Paris, FRANCE 

Dr. Didier Auboeuf 

(27) Fondazione Centro San Raffaele del Monte Tabor, Milano Italy 
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Dr. Davide Gabellini 

(28) Swiss Institute of Bioinformatics, Biozentrum, University of Basel, Switzerland 

Dr. Mihaela Zavolan 

 
 
EURASNET came into being on January 1st, 2006. Now, after one year, the first annual activity report 
gives testimony to the remarkable scientific achievements of the network. Scientifically, EURASNET is 
doing well, which is perhaps not surprising, considering that it brought together 35 of the leading labs in 
alternative splicing from Europe, Israel and Argentina. The publication record of this young network 
already for 2006 is convincing evidence of its scientific excellence. Major achievements in the 
bioinformatics of alternative splicing (several EURASNET members are now actively involved in the 
future development of the ASTD database at EBI; numerous regulatory sequences were predicted 
bioinformatically and in part confirmed experimentally), the biochemical purification of single 
components or entire native complexes of the splicing machinery (spliceosomes and other RNP complexes 
were assembled on constitutively and alternatively spliced, on mutated and viral pre-mRNAs), the 
identification and analysis of regulatory features (the role of RNA Pol II and of posttranslational 
modifications like phosphorylation was successfully studied), the structural characterization of splicing 
substrates and spliceosomal proteins, and new results linking splicing defects and disease can be reported 
(several disease related genes are under experimental investigation).  
In judging the success of the first year it is revealing to look at network specific achievements, those 
which would not have been possible without the supporting infrastructure of this NoE. Here we first have 
to mention the microarray initiative. After an initial evaluation of commercially available solutions, the 
network carried out a survey of user needs. This feedback was then used to set up the pilot experiment as a 
pre-condition for all subsequent commercialization events. A similar set-up was started in the field of 
small-molecule-screening, where initial screens yielded promising small chemical compounds and where 
the necessary assays for splicing specific read-outs were established.  
Already, the commercial potential of RNA research has been clearly recognized. The advent of 
EURASNET was widely recorded in the biotechnology community and its specialized publications. The 
strong standing that EURASNET has in this field is evidenced by the fact that in 2007 for the first time a 
company is contributing substantial funding to sponsor a EURASNET led meeting on Cancer & RNA. 
The network made an impressive start in establishing contacts with the medical community. Indeed, the 
Cortina meeting set alternative splicing research well on track to becoming a household term for 
clinicians. Through the involvement of EURASNET members in numerous national and regional RNA-
networks word about EURASNET is rapidly spreading. 
For a young network of excellence it is not surprising that after the first year we also have to report some 
deficits. This relates to the still developing character of collaborative research, to a shortfall in the meeting 
and workshop program and to the rather moderate use of travel bursaries. There is clearly some potential 
for improvements as the network matures over the next few years. It has become apparent however, that 
EURASNET’s rather ambitious meeting and workshop program needs to take into consideration other 
events in the world of RNA research. Therefore, adjustments to the current program were made.  
 
Last but not least EURASNET has enlisted five new promising young investigator groups in 2006 who 
will benefit from our activities and who will contribute towards achieving our research goals by adding 
their individual expertise. 
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1.4 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. 
 
Workpackages 4, 6 and 11 (The Alternative Splicing Database, In silico Approaches to Alternative 
Splicing, and Function of splicing factor isoforms) comprise the network's main activities towards 
establishing joint research between computer biologists and experimentalists. Funds within WP4 are used 
towards the goal of integrating two of the world-leading splicing-related European databases, ASD and 
ATD, into the unified ASTD database. The fact that these activities are now so closely associated with 
EURASNET laboratories ensures that experimentally working laboratories have an impact on data quality 
and user friendliness of this bioinformatics enterprise. EURASNET members Apweiler, Bork, Stamm, Ast 
and Zavolan are either directly involved in the database design or in the generation of bioinformatic 
information. Thanks to the EURASNET network many other EURASNET members during 2006 finally 
came into a position where they could initiate large scale data collecting on alternative splice events in 
their particular field of interest. We particularly emphasize the importance the EURASNET seed 
investment had for bringing into life the EURASNET microarray initiative, which for example enabled the 
plant research community within the network to make a big step ahead. The EURASNET microarray 
initiative, after carefully evaluating the commercially available experimental platforms and their analysis 
software, collected proposals for interesting genes to be analyzed among network members and then 
proceeded to perform experiments under controlled unified conditions. The initiative is currently extended 
into an intensified approach to plant mRNA splicing. The operations of the HTE fund, under the control of 
the HTE committee, certainly counts as one of the major successes of EURASNET until now. 
The work within WP6 during the reporting period has generated an impressive set of  bioinformatically 
predicted regulatory sequences which in part have already been confirmed experimentally. These data 
were made publicly available through a dedicated website including user-friendly visualization tools. A 
database of known splicing factors is available as well. EURASNET work within these WPs also had an 
important impact on the elucidation of the ever increasing role of miRNAs in mRNA processing. 
Activities in WP11 made notable achievements related to the design of databases for genes encoding 
spliceosomal components and splicing regulators, to the design of isoform-specific microarrays and probe 
design for RNA interference.  
Apart from the microarray initiative, small molecule screening was the other enabling technology 
supported through the HTE fund (WP15 Development of enabling technologies)). The necessary 
cooperation with specialized chemical synthesis facilities was established. Important steps towards the 
final goal of identifying compounds specifically interfering  with alternative splicing events and regulatory 
mechanisms that are related to genetic diseases or influence disease progression have been made. Work 
within WP14 (Chemical biology and therapeutics) not only identified many promising small chemical 
compounds interfering with alternative splicing but also established the basic biochemical and cell 
biological assays necessary to obtain a splicing specific read-out  during screening. 
To understand the specific role of certain spliceosomal proteins in alternative splicing, considerable efforts 
have been made to isolate spliceosomes and other RNP complexes assembled on constitutively and 
alternatively spliced  pre-mRNAs. Analysis of such complexes heavily depends on the availability of 
mass-spectrometric analysis techniques which are now firmly established in the network through 
participant 1C. These studies revealed that the protein composition of the spliceosome is both highly 
complex and highly dynamic. Proteomic studies of complexes assembled on several mutated pre-mRNA 
substrates as well as viral RNAs which are causative agents for diseases are well under way in the network 
(WP9, 12).   
The role of alternative splicing in disease processes is the main topic of WP12. Apart from comprehensive 
data collecting and analysis, several disease related genes like CFTR, MCAD, LMNA, SMN2 and PRPF8 
are under experimental investigation. 
To study co-transcriptional mechanisms of alternative splicing, members of WP13 used ChIP and ChRIP 
techniques as well as fluorescence microscopy techniques, to determine the target genes on which splicing 
regulators accumulate. The role of the C-terminal domain of RNA Pol II (CTD) in coupling splicing and 
mRNP maturation to transcription was intensively studied. A general picture emerges that nascent RNAs 
undergo co-transcriptional splicing and mRNP maturation by mechanisms responsive to the elongation 
rate of Pol II as well as the CTD. Using in part the same techniques as WP 13, WP8 performed a broad 
study of feasibility testing of key experimental approaches and contributed to WP6. 
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Within WP10 (Post-translational modification and dynamic regulation) among other subjects research on 
the role of protein kinase Mnk1/2 for hnRNP A1 phosphorylation, the function of kinases SRPK1 and 
SRPK2 in splicing, and protein phosphatase 1 regulation of alternative splicing provided substantial 
achievements for each deliverable. Within this workpackage the substantial impact of state-of-the-art 
fluorescence microscopy techniques needs to be mentioned, techniques which have been used by several 
labs to further our understanding of splicing events on the cellular level. This adds just another example 
how the remarkable availability of cutting edge technologies within the network, together with 
cooperative projects and exchange of staff, made substantial progress possible. 
 
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.  
 
To meet these objectives the EURASNET website was created. The various departments of this website 
are continuously filled with new information relevant to the work of splicing laboratories: resources, 
protocols, available reagents like plasmids and antibodies (WP1, 2). The joint efforts of EURASNET 
members in maintaining and expanding the existing European databases related to splicing are an 
important service to the splicing and more general RNA community in Europe and elsewhere. The 
availability of almost all cutting edge technologies within the network, together with the ease of access to 
these technologies through the staff exchange and training program (WP17) has significantly altered the 
previously fragmented landscape in European splicing research. Every imaginable expertise is accessible 
through a simple telephone call, a degree of day by day communication has been achieved like never 
before. 
Also, to reach the larger splicing and RNA communities in Europe, a comprehensive list of  researchers 
was compiled and made available through the website. This list will be the basis for further reach-out 
activities. The official EURASNET flyer will also serve the same purpose. Several EURASNET members 
gave presentations about the EURASNET NoE during various national and international meetings.  
 
YOUNG INVESTIGATOR PROGRAM: To implement a competitive, externally-reviewed “Young 
Investigator” Programme that will facilitate the establishment of new research groups throughout 
Europe.  
 
The first round of YIP recruiting was completed during the reporting period. The winners of this 
competitive call substantially expanded the existing spectrum of technologies and expertise available in 
the network. Judging from the first six months of their membership (contract start was July 1, 2006) all of 
them are already well integrated, that is participating in scientific cooperative projects and in the meeting 
program.  
 
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. 
 
As important tools serving this purpose the EURASNET website and the EURASNET flyer were created. 
Public science activities are organized by EURASNET member A. Barta and the PSO located in Vienna. 
The general public was addressed on several occasions whenever the format of events allowed to do so. 
The Cortina Interdisciplinary Focus Meeting on Splicing and Disease served to specifically address the 
medical community and to raise awareness of the importance of splicing. Many EURASNET members are 
also involved in national and regional European RNA networks (see the following diagram), using these 
connections to further propagate and disseminate knowledge about the goals of EURASNET. 
EURASNET, within one year only, attracted interest as a business associate for industrial partners, as 
evidenced by the microarray initiative (in close cooperation with all major commercial players in the field) 
and commercial sponsorship for a meeting on RNA and Cancer in France 2007.  
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As an important precondition for the future development of business relations in the field of alternative 
splicing, within WP 20 a draft of a commercialization fact file was written under the leadership of 
EURASNET member A. Lamond. This draft will be continuously updated following feedback from the 
parties to the EURASNET contract. 
 
 
 
MANAGEMENT: To organize a management scheme that will ensure the implementation of the other 
four objectives.  
 
Network operations for the scientific aspects of EURASNET are efficient and smooth. Also, the financial 
operations are efficiently organized and controlled from the Coordinator's location. Annual reporting 
activities in a network of 35 (soon 40) members are naturally very complex and time consuming due the 
large number of highly diverse member administrations involved.  
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ANNEX: UPDATED PLAN FOR USING AND DISSEMINATING THE 
KNOWLEDGE 
 
Section 1 – Exploitable knowledge and its use 
 
Since this plan requires contractors to "…set out in a detailed and verifiable manner, the terms of use and 
dissemination of the knowledge arising from the project…", and since there will eventually be required "… 
explanations of why planned activities mentioned in previous reports have been discontinued or 
altered…", the network does not make entries in Section 1 of this document (Exploitable knowledge and 
its use). After only one year into the network it appears to be too early to discuss such issues in detail. 
Furthermore the legal implications of doing so must not be underestimated. Research in the partners' labs 
is to a large extent dependent on other sources of funding, with EC funding contributing only a small 
amount. Whenever exploitable knowledge is discussed, partners need to consider the advice of their local 
legal departments. This situation will change over time: once a final version of the Commercialization fact 
file has been agreed, this file can actively support partners in their commercialization efforts. The 
EURASNET management will encourage members to take an active role in contributing to exploitable 
knowledge in cooperation with their legal departments. 
 
Section 2 – Dissemination of knowledge 
 
Annual meetings, travel bursaries, annual workshops, career development workshops and Public Science 
activities form part of the JPA Dissemination. Although they form part of the Integration JPA, 
Interdisciplinary Focus Meetings (IFM) are included in this list.   
 
Planned/ 
actual 
Dates 

Type Type of 
Audience 

Countries 
addressed 

Size 
of 
Audi
ence 

Partner 
responsible/ 
involved 

April 23-26, 
2006 

Annual meeting 2006 (kick-
off) 

research EURASNET 
members 

~100 2 Valcárcel 

April 2006 press releases General public Spain, Germany  2 Valcárcel, 1A 
Lührmann 

July 2006 Project website 
http://www.eurasnet.info/ 
index.shtml 

General public 
and research 

international 
and 
EURASNET 
members  

 3 Stamm 

June 2006 EURASNET poster General public international  14 Brown 
Aug 2006 EURASNET-GRC session 

Oxford 
research EURASNET 

members, 
international 

 - 

Sep 2006 Splicing motifs Erlangen research EURASNET 
members, 
international 

 3 Stamm 

Dec 2006 EURASNET flyer General public international  8 Barta 
 

Jan 2007 1st IFM Alternative Splicing 
and Disease 

research EURASNET 
members, 
international 

50 7 Baralle 

April 14-18, 
2007 

Annual meeting 2007 research  ~100 12A Tazi 

April 2007 IFM RNA and Cancer 
(Grande Motte) 

research EURASNET 
members, 
international 

50 12A Tazi 

May 2008 Annual meeting 2008 (First 
International meeting) 

research international ~300 18 Jarmolowski 

various Staff Exchange Program research Switzerland 
Spain 

8 labs 
invol

21 Krämer 
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Germany 
Portugal 
 

ved 

Nov 2007 IFM Cell Biology, signaling 
and RNA processing 
(Bariloche) 

research EURASNET 
members, 
international 

100 20 Kornblihtt 

Nov 27-28, 
2006 

Imaging  workshop research EURASNET 
members 

34 16 Carmo-
Fonseca 

May 2007 Workshop Alternative 
Splicing in Plants 

research EURASNET 
members 

30 8 Barta 
14 Brown 
18 Jarmolowski 

July 2007 Workshop Alternative 
Splicing and Bioinformatics 

research EURASNET 
members 

30 8 Barta 
 

Sep 2007 Workshop High Throughput 
approaches in Biology 

research EURASNET 
members 

30 9 Beggs 

June 2008 2nd IFM Alternative Splicing 
and Disease (Rome) 

research EURASNET 
members, 
international 

  

2008 2nd Cell Imaging workshop research EURASNET 
members 

 16 Carmo-
Fonseca 
12 D Bertrand 

2006 more than 30 publications of 
scientific work in peer 
reviewed journals 

research international  all 

2008-2010 
(first in Fall 
2008) 

two RNA-protein interaction 
techniques courses 

research EURASNET 
members 

 2 Valcárcel 
12B Séraphin 

2008-2010 two RNA techniques courses 
for clinical researchers 

research EURASNET 
members 

 3 Stamm 
12A Tazi 

 
 
Section 3 – Publishable results 
 
The same considerations outlined in Section 1 apply to this section. The consortium is not ready to 
publicize and has not yet taken the appropriate measures to protect the IPR. 
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2 MANAGEMENT REPORT 
 
 
2.1 JUSTIFICATION OF MAJOR COST ITEMS AND RESOURCES 
 
2.1.1 Brief description of work performed by each contractor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1A Reinhard Lührmann 
1B Karla Neugebauer 
1C Henning Urlaub 
2  Juan Valcárcel 
3 Stefan Stamm 
4 Göran Akusjärvi 
5A Peer Bork 
5B Rolf Apweiler 
6 Gil Ast 
7 Francisco Baralle 
8 Andrea Barta 
9 Jean Beggs 
10A Giuseppe Biamonti 
10B Glauco Tocchini-Valentini 
11 Albrecht Bindereif 
12A Jamal Tazi 
12B Bertrand Séraphin 
12C Christiane Branlant 
12D Edouard Bertrand 
13 Daniel Schümperli 
14 John Brown 
15 Javier Cáceres 
16 Maria Carmo-Fonseca 
17 Ian Eperon 
18 Artur Jarmolowski 
19 Jørgen Kjems 
20 Alberto Kornblihtt 
21 Angela Krämer 
22 Angus Lamond 
23 Chris Smith 
24 Hermona Soreq 
25 James Stévenin 
26 Didier Auboeuf 
27 Davide Gabellini 
28 Mihaela Zavolan 
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WP1 
1B contributed to the website and intranet, including deposition of protocols, plasmids, antibodies and cell 
lines. 3 set up the EURASNET web site, which included the reagent and protocol deposit. 10A provided 
protocols that are published in the EURASNET homepage. 
 
 
WP2 
1B contributed to the website and intranet, including deposition of protocols, plasmids, antibodies and cell 
lines. 2 developed shared protocols for microarray data analysis. 3 set up the EURASNET web site, which 
included the reagent and protocol deposit. 9 submitted optimized protocols for M18 – real-time Q-PCR 
analysis of splicing intermediates, and M19 - yeast intron splicing microarray analysis. 10B participated in 
WP meetings and other WP-specific networking activities. 12A distributed some vectors and strains to 
other partners. 12B distributed some vectors and strains to other partners. 12C shared method for Rev 
protein production with R. Lührmann. 12D distributed some vectors to other partners. 18 introduced to the 
EURASNET database new plasmids and antibodies that were constructed and developed last year. 19 
submitted protocols on purification of splicing factors. 21 provided information on the CLIP method to the 
group of Stefan Stamm. 26 established and distributed reliable protocols to other EURASNET members 
and participated to EURASNET website development. 
 
 
WP3 
1A coordinated and supervised, together with the YIP committee, the first round of YIP selection. 2 
participated in all aspects of YIP selection. 3 was involved in pre-selecting the YIPs. 9 contributed to the 
shortlisting and assessment of all first-round YIP candidates. As a member of the Steering committee, 15 
participated in the process of shortlisting the YIP candidates to be invited to the Eurasnet annual meeting 
and in the selection process. 16 participated in the evaluation process and short-listing of YIP candidate 
applications. 21 participated in the selection process for YIP programme. 22 participated in the evaluation 
process and short-listing of YIP candidate applications. 
 
 
WP4 
2 contributed database of splicing factor isoforms. 3 contributed an experimentally confirmed clean set of 
splicing regulatory factors to the alternative splicing database, which were used to improve splicing 
prediction algorithms in WP6, as he could show that splicing regulatory elements are predominantly 
located in unstructured RNA. 5B developed the Alternative splicing and transcript diversity database 
(ASTD) and website module for the scientific community and EURASNET participants. 6 actively 
cooperated with participants 5A/5B in the future design and improvement of the ASTD site. 8, as part of 
the pilot alternative splicing panel developed by the plant group discovered several new alternative 
splicing events and provided information about regulation of alternative splicing events in Arabidopsis.  
 
 
WP5 
1A conducted preparatory work on the possible design of scientific structures as a follow-up to 
EURASNET. 2 promoted interactions between groups leading to preparation of joint grant applications. 
 
 
WP6 
5A implemented a strategy for the comparative analysis of alternative splicing and identified alternative 
transcripts conserved in Metazoa as well as regulatory motifs guiding exon skipping conserved in 
mammals. 6 identified 285 candidates for exonic regulatory sequences in alternative splicing and 
experimentally validated their position-specific mode of action, placed ESRs in a publicly accessible 
web-site. 28 developed a method that uses cross-species conservation in a Bayesian framework to predict 
microRNA target sites genome-wide and applied this method specifically to the prediction of target sites 
in 3’ UTRs that are generated by alternative polyadenylation. 
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WP7 
4 constructed and characterized splicing reporter constructs in an in vitro adenovirus L4-33K based 
splicing reporter assay. 10A continued to characterize the alternative splicing of Ron and has identified 
using minigenes several sequence elements with a silencer activity that control inclusion or skipping of 
exon 11. In collaboration with the group of Tito Baralle 10A has shown that hnRNP A1 and H bind to this 
sequence elements. 12C studied the secondary structure of HIV-1 pre-messenger RNA and its influence 
on protein association. 17 developed single molecule methods to analyse transient interactions of proteins 
with pre-mRNA in nuclear extracts, to determine co-occupancy  or mutual exclusion of alternative 
splicing factors and regulatory proteins and the stoichiometry of association; also FRET to analyse 
conformational changes in RNA associated with regulation. 18 selected and characterized reporter 
systems to be used by all EURASNET plant groups to study splicing regulation in plants. 19 initiated 
FRET experiments to study the kinetics of exon-exon joining at single molecule level using the Adeno 
virus intron 10 (Ad10) as model system. 23 analyzed cis-regulatory elements and proteins regulating rat 
Tpm1 splicing. 25 analyzed the molecular mechanisms underlying the auto-regulation of the pre-mRNA 
splicing of the SR protein SC35, at different levels (cellular, molecular, structural). 
 
 
WP8 
1B developed splicing factor chromatin IP for eventual application to microarray experiments. 3 
performed four different array experiments that helped in the gemome-wide analysis of splicing. 8 
analyzed the alternative splicing of plant SR proteins and made the unexpected observation that most of 
these events are evolutionary highly conserved between mosses and flowering plants. 8 could show that 
splicing factor RSZ33 regulated these alternative splicing event in its own gene as well as in other SR 
protein families. 9 successfully validated technique for global analysis of splicing in yeast. 10A continued 
to analyze nSBs and performed a three hybrid screening in yeast for proteins interacting with SatIII RNAs 
and identified SRp30c and SF2 proteins that directly interact with the SatIII sequence. 10A also generated 
a cell line expressing SRp30c fused to the Tap-tag for use in the selection of ribonucleoprotein complexes 
assembled on SatIII RNA molecules. 10B developed specific methodologies for application of the 
original cis- and trans- Archaea-express technology to feasibility tests of novel experimental approaches 
for analysis of alternative splicing-specific arrays. 11 adapted the CLIP method (crosslinking-
immunoprecipitation) and splicing-sensitive microarray procedures to the genome-wide study of hnRNP 
L function and binding sites. 14, together with the other plant partners, has established and optimised a 
system to analyse AS in multiple Arabidopsis genes simultaneously. The system detects all types of AS 
and is currently the method of choice for addressing AS in plants and the analysis of global splicing factor 
activity. 15 optimized the CLIP technique to identify RNA targets of the splicing factors SF2/ASF and 
hnRNP A1. 16, together with 2, performed alternative splicing specific arrays in C2C12 cells. 18 selected 
genes with alternative splicing events to be included in the plant AS RT-PCR and tested the first AS RT-
PCR panel, checking both, the efficiency and reproducibility of analyses. 19 performed genomic SELEX 
using hnRNP A1 as bait. 21 used the CLIP method to analyze in vivo target pre-mRNA of splicing factors 
SF1 and U2AF65. 23 peformed quantitative proteomic analysis of effects of PTB/nPTB knockdown in 
HeLa cells and  RT-qPCR validated predictions from ExonHit SpliceArrays and Affymetrix ExonArrays. 
24 continued to develop splicing microarray chip as part of one of the stated  goals of workpackage 8. 26 
developed the analysis of alternative splicing regulation in response to estradiol using Affymetrix 
ExonArrays. 28 performed a genome-wide search for cassette exons whose inclusion/exclusion in the 
mature mRNA depends on the transcription start site. 
 
 
 
WP9 
1A analyzed the protein composition of affinity purified spliceosomal complexes, assembled in vitro on 
intron-exon-intron or cross-exon substrates. 4 developed reagents for studies of the spliceosomal proteome 
in adenovirus-infected cells. Via a combination of cell biology and biochemistry, 9 showed that in 
budding yeast, the biogenesis of U5 snRNPs involves formation of a cytoplasmic precursor complex the 
nuclear import of which is facilitated by a nuclear localisation signal in Prp8 protein. Within the nucleus 
this precursor complex is converted to the mature U5 snRNP apparently by exchange of Brr2p for Aar2p. 
12A optimized conditions for the in vitro assembly of RNP complexes on the wild type and mutated 
LMNA sequence, and for their affinity purification. 12B performed TAP tag purifications and 
reconstitution experiments to identify new spliceosomal proteins as a contribution. 12C developed and 
used a proteomic approach for identification of proteins associated with HIV-1 splicing regulatory 
regions. 12C analyzed nuclear proteins bound to CUG and CCUG repeats responsible for type 1 and type 
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2 muscle dystrophies, respectively. 19 performed affinity selections of protein complexes formed on exon 
5 of the medium-chain acyl-CoA dehydrogenase (MCAD) wild type gene or a mutant that contains a 
disease-causing mutation (362C>T) that leads to exon 5 skipping. 19 performed affinity selections of 
protein complexes formed on HIV-1 Tat exon 3 and identified Tra 2α as a prominent binding partner. 
 
 
 
WP10 
1A investigated the targets of kinases SRPK1 and SRPK2 by RNAi mediated knock-down, and in 
particular the effects of hPrp28 phosphorylation. 3 showed that protein phosphatase 1 binds to a subset of 
splicing regulatory proteins, which controls the posttranslational modification of splicing factors and 
allows manipulation of splicing events by PP1 inhibitors. 
4 studied the significance of SR protein kinases on adenovirus L4-33K phosphorylation. 8 has isolated 
several cyclophilins which bind to plant SR proteins in a phosphorylation dependent manner. One of these 
cyclophilins could be shown to modulate phosphorylation of the CTD of RNA polymerase II which makes 
it an important regulator of transcription and splicing. 10A has continued analysis of nSBs and identified 
different stressing agents that elicit the transcription of SatIII RNAs (osmotic stress, DNA damaging 
agents, heavy metals, oxidative stress) and hence the redistribution of splicing factors. 
10A has also shown that alternative splicing of the Ron proto-oncogene is modulated in response to cell 
density, accompanied by the alternative splicing of transcripts of the SF2 splicing factor. 12A performed a 
genetic screen based on random overexpression of endogenous drosophila genes to identify proteins that 
are able to rescue the phenotypes induced by B52 overexpression. 12D built suitable MS2-tagged cell 
lines, to visualize the dynamics of splicing factors at the HIV-1 transcription site in vivo, generated a first 
analysis of co-transcriptional splicing efficiency and co-transcriptional recruitment of Snurps, analyzed 
the dynamics of U1-specific proteins at the HIV-1 transcription site. 15 contributed to the identification of 
protein kinases responsible for hnRNP A1 phosphorylation. 16 studied the localization  and complex 
formation of splicing factors at nuclear speckles. 18 characterized cellular transport of plant nuclear cap-
binding proteins. 22, together with participant 15, studied the interaction between SR proteins and splicing 
components bound at the 5' or 3' splice site using FRET microscopy. 25 studied the effect of enhancer and 
silencer complexes on the splicing of various pre-mRNA substrates, including those of SR proteins SC35 
and 9G8. 26 investigated the role of p68 in different steps of the gene expression process. 
 
 
WP11 
2 led functional characterization of alternatively spliced isoforms for several splicing regulators. 8, 
together with J. Brown and Artur Jarmolowsky, developed a pilot alternative splicing panel for 
Arabidopsis genes which led to the discovery of new alternative splicing events and insights into the 
regulation of alternative splicing by environmental cues and SR proteins. 10B performed pilot 
experiments for application of the original cis- and trans- Archaea-express technology to the identification 
of various splicing factor isoforms and to proceed with their selective inactivation or modification. 12A 
collected microarray data from Drosophila over-expressing splicing. 14 and other plant groups in 
EURASNET study different groups of proteins involved in alternative splicing control. As part of this 
WP, 14 prepared over-expression and mutant constructs of proteins involved in alternative splicing for 
use with the plant RT-PCR array (WP8) and developed other methods to analyse the effects of protein 
isoforms. 15 participated in the design of siRNAs to selectively inactivate splicing factors. 16, together 
with 2 designed probes for detection of human splicing factor isoforms. 16 generated siRNAs for splicing 
factor knock-downs. 21 analyzed the expression of SF1 isoforms in mammalian cells and studied their 
intracellular localization. 
 
 
 
WP12 
1C developed enabling technologies for MS-based identification of protein-RNA contacts involved in 
alternative splicing. 4 characterized the biological activity of alternatively spliced mRNAs in adenovirus-
infected cells. 7 developed novel functional splicing assays for investigating the CFTR, NF-1, and ATM 
genes and contributed a novel bioinformatics database tool concerning cryptic donor splice site activation 
in human diseases. 9 demonstrated that mutations in human PRP8 that cause Retinitis pigmentosa cause a 
defect in the maturation of U5 snRNPs in budding yeast, suggesting a molecular basis for this disease. 
10A showed that alternative splicing of the Ron proto-oncogene is involved in tumor metastasis and is 
deregulated in tumors and that the splicing profile of Ron is controlled in response to cell density, 
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accompanied by unproductive splicing of pre-mRNA of splicing factor SF2 leading to NMD. 11 studied 
the relevance of hnRNP L binding sites for disease-relevant human genes. 12A identified and 
characterized splicing factors implicated in the deregulated control of splicing of mutated LMNA mRNA 
in the case of Hutchinson-Gilford progeria syndrome (HGPS). 13 developed U7-based method to induce 
exon skipping in HIV-1, thereby inhibiting HIV-1 replication. 13 developed U7-based methods to induce 
exon inclusion in survival of motoneurons 2 gene (SMN2), which could be used in a gene therapy for 
spinal muscular atrophy. 17 further investigated and optimized strategy for using TOES (targetted 
oligonucleotide enhancers of splicing) to rescue refractory exons as a basis for related endeavours by 
other members of the WP. 19 identified ESE and ESS in exon 5 of the medium-chain acyl-CoA 
dehydrogenase (MCAD) and showed that exon skipping in the presence of disease-causing mutation 
(362C>T) can be counteracted by recruitment of antisense oligonucleotide containing an ESE. 25 has 
been been preparing nuclear extracts overexpressing various SR proteins that will be used to study 
disease-related splicing substrates, e.g. LMNA exon 11. 25 studies the effect of the spermatogenesis-
specific factor RBMY on splicing. 27 identified aberrantly spliced variants in different muscles of the 
FSHD mouse model.  
 
 
 
WP13 
1B developed and used splicing factor chromatin IP in yeast and mammalian cells. 4 established the effect 
of the cellular splicing regulator, p32, on adenovirus major late transcription. 6 investigated how promoter 
strength greatly affects exon inclusion for exon 20 of the human IKBKAP gene. 9 showed that a major 
function of the spliceosomal Prp45 protein is to serve as a transcriptional elongation check-point factor, 
most likely to ensure the proper co-transcriptional recruitment of the splicing machinery in budding yeast. 
12B developed assays and mutants and performed corresponding analyses. 16 studied U2AF65/35 using 
FRAP and FRET methodologies. 20 developed methods in collaboration with Edouard Bertrand 
(Montpellier, France) to measure in vivo the speed of transcription by RNA polymerase II, which in turn 
affects alternative splicing. 19 identified a functional link between U1 snRNP binding to a 5’ splice site 
and transcriptional initiation via the TFIIH subunit. 20 collaborated with Juan Valcárcel (Barcelona, 
Spain) to detect global changes in alternative splicing caused by changes in the speed of RNA polymerase 
II transcription. 23 identified alternative splicing events that lead to NMD (AS NMD) by Upf1 
knockdown and quantitative proteomic analysis. 24 continued to study the role of promoter usage in the 
acetylcholinesterase gene and its effect on splice selection. 26 examined the kinetics of cyclin D1 and PS2 
RNA synthesis and RNA splicing in response to estradiol. 
 
 
 
WP14 
1A screened a small library of compounds regarding their effects on splicing using an in vitro assay and 
identified five specific inhibitors. 3 showed that protein phosphatase 1 binds to a subset of splicing 
regulatory proteins, which controls the posttranslational modification of splicing factors and allows 
manipulation of splicing events by PP1 inhibitors. 10B carried out experimental tests for the development 
of novel cell-biological assays of inhibitors/modulators of alternative mRNA splicing, in mouse and other 
mammalian cell lines. 12A coordinated WP 14 activities and screened a “small molecule” library (6700 
compounds), identifying lead molecules for future development in Workpackage 14. 12C studied 
chemical compounds inhibiting HIV-1 RNA splicing. 13 developed U7-based method to induce exon 
skipping in HIV-1, thereby inhibiting HIV-1 replication. 13 developed U7-based methods to induce exon 
inclusion in survival of motoneurons 2 gene (SMN2), which could be used in a gene therapy for spinal 
muscular atrophy. 13 developed a system to obtain inducible expression of U7 snRNAs used in splicing 
modulation therapies. 17 had set up red-green bifunctional reporters of splicing previously and currently 
adapts them for specific disease genes. 22 successfully negotiated and established a close cooperation of 
EURASNET  and the University of Dundee small molecule screening facility. 25 develops new in vitro 
assays to study the effect of chemical compounds targeting SR proteins that are developed by J. Tazi. 
 
 
WP15 
1A initiated feasibility study for D2 bombardment experiment. 2 established splicing-sensitive microarray 
designs and data analysis. 10B designed and constructed novel plasmids for stable expression of tagged 
mRNA species, for studies on alternative splicing and targeted, post-transcriptional RNA modification, 
based on the original cis- and trans- Archaea-express technology. 12B improved TAP tag purification and 
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developed new interaction assays. 22 has developed FLIM-FRET techniques for analyzing the 
interactions of protein splicing factors in vivo. We have also developed new proteomics approaches for 
analyzing protein interaction partners using quantitative mass spectrometry. 
 
 
WP16 
2 organized EURASNET kickoff meeting and provided support for the organization of workshops. 9 
coordinated the meetings and workshop programme. 9 attended EURASNET meetings in Sitges and 
Oxford and the imaging workshop in Lisbon. 16 organized the imaging workshop in Lisbon. 
 
 
WP17 
1B hosted 1 student in 2006. 2 students will travel to EURASNET labs in 2007. 2 provided training on 
microarray technology for several colleagues within and outside EURASNET. 10B participated in WP 
meetings and other WP-specific networking activities. 12C trained a "shared" Master student with R. 
Lührmann. 12D participated in the Eurasnet "Imaging" workshop. 18 organized short visit of Dorota 
Raczynska(AMU) in SCRI (Dundee, UK) to use the AS RT-PCR panel. 21 coordinated staff exchange 
and training. 
 
 
 
WP18 
1B involved in planning of Career Development workshop. 10B participated in WP meetings and other 
WP-specific networking activities. 19 established a website for career development resources on the 
EURASNET homepage and presented the topic in a seminar at our annual meeting. 27 contributed to 
WP18 by giving seminars to students. 
 
 
WP19 
11 edited a two-volume textbook on RNA biochemistry and contributed two chapters on methods of our 
special expertise. 
 
 
WP20 
1A made antibodies commercially available to network members. 10B participated in WP meetings and 
other WP-specific networking activities. 22 , in close consultation with biotechnology and business 
experts, has created the Commercialization Fact File and entered negotiations with Dundee Cell Products 
Ltd. to market reagents generated by EURASNET members. 
 
 
WP21 
12A presented EURASNET-related material at meetings and seminars for workpackage 21. 12B 
presented EURASNET-related material at meetings and seminars. 12C gave public presentation of the 
splicing field during the “Open doors” at Nancy university. 13 organised annual Swiss RNA workshop. 
14 prepared a list of contact details for RNA researchers on the EURASNET website and a poster 
advertising the activities of EURASNET. 19 participated in five television/radio programs on RNA 
subjects and has written several popular newspaper articles. 21 organized a workshop for the Swiss RNA 
community. 26 participated to RNA meetings and promoted exchange with RNA researchers outside the 
EURASNET consortium. 
 
 
WP22 
1A organized and surveyed regular network operations; controlled all financial operations. 9 participated 
in steering committee meetings, conference calls and e-mails about planning and organization of the 
YIPs, meetings, workshops, reports, deliverables. 21 participated in decisions of the management team (in 
person, in telephone conferences or by email). 22 actively participated in day to day management of tasks 
related to research, integration and dissemination. 
 
 
 



 
 

 233 

2.1.2 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      
 Personnel costs  95.560,98      
 consumables  20.296,08      
 training  0      
 equipment  0      
 travel  60.714,75      
 overhead  35.314,36      
 other (the rest)  0      
 total costs * 211.886,17      
1B Total Person-month  63      
 Personnel costs  17.088      
 consumables  15.743,40      
 training  0      
 equipment  360      
 travel  0      
 overhead  6.638.28      
 other (the rest)  0      
 total costs * 39.829,68      
1C Total Person-month  16      
 Personnel costs  9.575,72      
 consumables  7.651,31      
 training  0      
 equipment  0      
 travel  0      
 overhead  3.445,41      
 other (the rest)  0      
 total costs * 20.672,44      
2 Total Person-month  52      
 Personnel costs  56.321,79      
 consumables  37.808,93      
 training  0      
 equipment  0      
 travel  28.733,76      
 overhead  11.264,36      
 other (the rest)  0      
 total costs * 134.128,84      
3 Total Person-month  50.5      
 Personnel costs  71.238,10      
 consumables  30.788,40      
 training  9.465,05      
 equipment  12.779,75      
 travel  3.147,61      
 overhead  18.094,49      
 other (the rest)  0      
 total costs * 145.513,40      
4 Total Person-month  31      
 Personnel costs  27.792,02      
 consumables  6.284,02      
 training  0      
 equipment  0      
 travel  0      
 overhead  6.815,11      
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 other (the rest)        
 total costs * 40.891,15      
5A Total Person-month  8.5      
 Personnel costs  16.371,75      
 consumables  0      
 training  0      
 equipment  0      
 travel  0      
 overhead  3.274,35      
 other (the rest)  0      
 total costs * 19.646,10      
5B Total Person-month  12      
 Personnel costs  74.778,32      
 consumables  0      
 training  0      
 equipment  0      
 travel  2.785,21      
 overhead  15.512,71      
 other (the rest)  0      
 total costs * 93.076,24      
6 Total Person-month  45.5      
 Personnel costs  1.504,41      
 consumables  7.571,96      
 training  0      
 equipment  2.909,47      
 travel  484,29      
 overhead  2.587,48      
 other (the rest)  467,27      
 total costs * 15.524,89      
7 Total Person-month  39.8      
 Personnel costs  20.800,00      
 consumables  0      
 training  0      
 equipment  0      
 travel  246.24      
 overhead  4.209,25      
 other (the rest)  0      
 total costs * 25.255,49      
8 Total Person-month  12.8      
 Personnel costs  19.192,02      
 consumables  19.140,00      
 training  0      
 equipment       369,58      
 travel  0      
 overhead    8.027,27      
 other (the rest)    1.437,27      
 total costs * 48.166,64      
9 Total Person-month  35.5      
 Personnel costs  2,093.41      
 consumables  12,851.27      
 training  0      
 equipment  0      
 travel  797.92      
 overhead  3,148.52      
 other (the rest)  0      
 total costs * 18.891,12      
10A Total Person-month  32.5      
 Personnel costs  26.024,09      
 consumables  22.873,19      
 training  0      
 equipment  0      
 travel  518,00      
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 overhead        
 other (the rest)  438,44      
 total costs * 49.853,72      
10B Total Person-month  23      
 Personnel costs  50.643,11      
 consumables  0      
 training  0      
 equipment  0      
 travel  0      
 overhead  44.363,36 CNR-IBC indirect costs = 87.6% of personnel costs 
 other (the rest)  0      
 total costs * 95.006,47      
11 Total Person-month  14.5      
 Personnel costs  0      
 consumables  32.563,81      
 training  0      
 equipment  0      
 travel  0      
 overhead   6.512,76      
 other (the rest)  0      
 total costs * 39.076,57      
12A Total Person-month  57      
 Personnel costs  66.186,40      
 consumables  13.398,72      
 training  0      
 equipment  0      
 travel       339,00      
 overhead  15.984,82      
 other (the rest)        
 total costs *  95.908,22      
12B Total Person-month  21      
 Personnel costs  95 991,14      
 consumables  0      
 training  0      
 equipment  0      
 travel  330,00      
 overhead  19264,28      
 other (the rest)  0      
 total costs * 115.585,42      
12C Total Person-month  21.34      
 Personnel costs  93.524,62      
 consumables  0      
 training  0      
 equipment  0      
 travel  0      
 overhead  18.704,92      
 other (the rest)  0      
 total costs * 112.229,54      
12D Total Person-month  6      
 Personnel costs  22.831,01      
 consumables  0      
 training  0      
 equipment  0      
 travel  0      
 overhead  4.566,20      
 other (the rest)  0      
 total costs * 27.397,21      
13 Total Person-month  74      
 Personnel costs  0      
 consumables  40.924.20      
 training  0      
 equipment  0      
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 travel  1.480.00      
 overhead  6.505.20      
 other (the rest)  2.302.20      
 total costs * 51.211,60      
14 Total Person-month  18.2      
 Personnel costs  17.092,33      
 consumables  12.171,03      
 training  0      
 equipment  0      
 travel  1.302.24      
 overhead  6.113,12      
 other (the rest)  0      
 total costs * 36.678,73      
15 Total Person-month  45      
 Personnel costs  0.00      
 consumables  42,134.39      
 training  0.00      
 equipment  0.00      
 travel  5,489.37      
 overhead  0.00      
 other (the rest)  1,240.98      
 total costs * 48.864,74      
16 Total Person-month  34.5      
 Personnel costs  4.195,00      
 consumables  34.390,54      
 training  0      
 equipment  541,02      
 travel  1.963,58      
 overhead  8.383,39      
 other (the rest)  826,83      
 total costs * 50.300,36      
17 Total Person-month  37.5      
 Personnel costs     8,481.63      
 consumables     5.896,07      
 training        
 equipment   38.319,97      
 travel        
 overhead   10.539,53      
 other (the rest)        
 total costs *  63.237,20      
18 Total Person-month  14      
 Personnel costs  3.210,51      
 consumables  24.079,98      
 training  703,75      
 equipment  0      
 travel  7.976,61      
 overhead  7.203,88      
 other (the rest)  48,57      
 total costs * 43.223,30      
19 Total Person-month  42.5      
 Personnel costs  20.637,28      
 consumables    7.269,08      
 training  0      
 equipment  0      
 travel    1.394,30      
 overhead    5.860,13      
 other (the rest)  0      
 total costs * 35.161,00      
20 Total Person-month  9.5      
 Personnel costs  0      
 consumables  44.734,90      
 training  0      
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 equipment  0      
 travel  0      
 overhead  6.111,90      
 other (the rest)  0      
 total costs * 50.846,80      
21 Total Person-month  31.3      
 Personnel costs  16.132,46      
 consumables  13.099,14      
 training  0      
 equipment  0      
 travel  1.638,19      
 overhead  6.077,86      
 other (the rest)  -480.48      
 total costs * 36.467,17      
22 Total Person-month  27      
 Personnel costs  41.212,43      
 consumables  0      
 training  0      
 equipment  0      
 travel  2.793,00      
 overhead  8.801,08      
 other (the rest)  0      
 total costs * 52.806,51      
23 Total Person-month  54.5      
 Personnel costs  10.683,96      
 consumables  21.282,89      
 training  0      
 equipment  0      
 travel  750,33      
 overhead  6.543,43      
 other (the rest)  0      
 total costs * 39.260,61      
24 Total Person-month  29.5      
 Personnel costs  8.150,75      
 consumables  14.093,34      
 training  0      
 equipment  0      
 travel  4.305,44      
 overhead  5.309,91      
 other (the rest)  0      
 total costs * 31.859,44      
25 Total Person-month  20.5      
 Personnel costs  26.211,00      
 consumables  15.240,50      
 training  0      
 equipment  0      
 travel  0      
 overhead  7.461      
 other (the rest)  0      
 total costs * 48.912,50      
26 Total Person-month  14      
 Personnel costs  719,54      
 consumables  5058,83      
 training  0      
 equipment  0      
 travel  0      
 overhead  1155,67      
 other (the rest)  0      
 total costs * 6.934,04      
27 Total Person-month  6.5      
 Personnel costs  0      
 consumables  0      
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 training  0      
 equipment  0      
 travel  0      
 overhead  0      
 other (the rest)  0      
 total costs * 0      
28 Total Person-month  11      
 Personnel costs  19.176,20      
 consumables  0      
 training  0      
 equipment  0      
 travel  0      
 overhead  3.835,25      
 other (the rest)  0      
 total costs * 23.011,45      
         
 
 
Participant 27 did not spend EURASNET funds in 2006. See accompanying letter with Form C. 
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2.1.3 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 211.886,17 184.000 120.000 515.886,17 49 
1B MPG 39.829,68 86.750 24.000 150.579,68 31 
1C MPG 20.672,44 23.000 40.000 83.672,44 4 
2 CRG 134.128,84 89.000 85.000 308128,84 27 
3 UERLN 145.513,40 166.299,98 78.705,68 390.519,06 72 
4 UU 40.891,15 54.658 41.018 136.567,15 3 
5A EMBL 19.646,10 8.850,00  28.496,10 1.5 
5B EMBL 93.076,24 31.650,00 1.500 126.226,24 3.5 
6 TAU 15.524,89 60.000 52.000 127.524,89 20 
7 ICGEB 25.255,49 124.200,00 16.600,00 166.055,49 40 
8 MUW 48.166,64 83.650,00 26. 000,00 157.816,64 4 
9 UEDIN 18.891,12 93.200,00 36.000,00 148.091,12 3 
10A CNR FC     
10B CNR FC     
11 LUG 39.076,57 202.000 302.000  2 
12A CNRS FC     
12B CNRS FC     
12C CNRS FC     
12D CNRS FC     
13 UNIBE 51.211,60 152.000 45.000 248.211,60 8 
14 SCRI 36.678,73 50.000 11.000 97.678,73 11 
15 MRC FC     
16 IMM 50.300,36 80.730 70.000 201.030,36 4.5 
17 UNILEIC 63.237,20 174.114,33 160.449,48 397.801,01 35.25 
18 AMU 43.223,30 9.604,04 10.000  9 
19 UAAR 35.161,00 70.000 50.000 155.161,00 14 
20 FCEN-UBA 50.846,80 45.150 75.000 170.996,80 24 
21 UNIGE 36.467,17 140.000 69.000 209.000 24 
22 UNIVDUN 52.806,51 35.730,57 20.000 108,537.08 10 
23 UCAM-DBIOC 39.260,61 132.000 90.000 261.260,61 51.5 
24 HUJI 31.859,44 60.000 40.000 131.859,44 20 
25 IGMBC-GIE 48.912,50 122.400 0 171.312,50 21.6 
26 INSERM FCF     
27 FCSR 0,00 6.666,67 35.000 41666.67 6,5 
28 ISB-SIB 23.011,45 43.169 0 66.180,45 11 
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2.1.4 TABULAR OVERVIEW OF PERSON MONTHS (first 12 months) 
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Joint Programme of Activities 

Integrating activities1 
WP1      6                1                

WP2  0.5 1 0.5 1 1 0.5 1 1 1 1 1 1.5 1 1 1 1 0.5 0.58 1 1  1 1 1 2 1.5 1 1 1 1 1 1 0.5 1 1  
WP3  4   1 1       1          1 1     1 1        

WP4     1 1  1 7 1 1 1                   1     0.5  

WP5  0.5   1 1                  6              

Jointly executed research activities3 

WP6      6  6  28                          2.5  

WP7       5    6   6     5.81      26  6    15  6     

WP8   8   5   3.5 7   9 6 5 6      7.5 6 6  9 6  14  28 13  6  6  

WP9  54     7     6 4    6 6 11.8
9 

       6           

WP10  16    6 8       6   7   4   30 6      6    1    

WP11  2   28          4  7     6 6 6     12         

WP12       5    30  4 6  6 6    50   6 5  6      6  4   

WP13   51    4   7   14 6    6         12 8   8 14  6    

WP14  12    5         5  28  1.73  20    5     7   6     

WP15  6  12 7 6         5   8            6        

Spreading of Excellence activities3 

WP16   0.5  2 0.5    0.5 1  1.5           0.5     0.4  0.5       
WP17  0.5 1 0.5 1 1     0.3 0.2  0.5 1  0.5  0.52 1 0.5 0.4  0.5  1 0.5  2 0.5 1  0.5  0.5 0.5  

WP18  0.5 1   1 1 0.5  0.5 0.1 0.3  0.5 1 0.5 0.5  0.51  2 0.3 0.25 0.5  0.5   0.2 0.5  0.5 0.5  0.5 0.5  

WP19           0.3 4    0.5          0.5 4           

WP20  0.5             1  0.5        0.5     4  0.5      

WP21  0.5 0.5 3  1 0.5  0.5 0.5 0.1 0.3  0.5  0.5 0.5 0.5 0.3  0.5 3 0.25 0.5  1 0.5 0.5 0.4 0.5  0.5 0.5 0.5 0.5   

TOTA
L JPA 

97 63 16 42 41.5 31 8.5 12 45.5 39.8 12.8 35 32.5 23 14.5 57 21 21.3
4 

6 74 18.2 44.5 34 37.5 14 42.5 9.5 31 26.5 54.5 29.5 20.5 14 6.5 11  

 
Consortium Management Activities 
WP22 
Manag
ement 

24   10 9       0.5          0.5 0.5     0.3 0.5        

 
TOTAL 
per pp 

121 63 16 52 50.5 31 8.5 12  45.5 39.8 12.8 35.5 32.5 23 14.5 57 21 21.3
4 

6 74 18.2 45 34.5 37.5 14 42.5 9.5 31.3 27 54.5 29.5 20.5 14 6.5 11  
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2.1.5 SUMMARY EXPLANATION OF MAJOR DEVIATIONS FROM COST AND PERSON 
MONTH BUDGET 
 
1. Cost budget 
 
Participant 27 (Davide Gabellini, FCSR) officially started his contract as a YIP winner September 1, 2006. 
It was therefore not possible for him to use EURASNET funds in 2006. 
 
 
2. Research activities 
 
Workpackage 4 (The Alternative Splicing Database) deliverable 8 
 

As explained in detail in workpackage report 4, the format change from ASD to ASTD and the 
necessary discussions between members delayed this deliverable from month 6 to month 19. 
 

 
3. Integration activities 
 
Workpackage 16 (Conferences and Meetings) deliverable 11 
 

The first European Conference on Alternative Splicing by month 14 (that is February 2007) was 
a deliverable impossible to accomplish. The time to organize such a meeting would have been 
just 10 month, not enough, especially when considering the long-term scheduling of other 
important RNA events. The 2007 Annual Meeting in France was therefore a regular annual 
meeting. 

 
Workpackage 16 (Conferences and Meetings) deliverable 12 
 

In 2006 only 3 of the four IFMs were delivered. As discussed at great length in workpackage 
report 16, the number of four interdisciplinary focus meetings per year appears unrealistic. This 
opinion was also supported by the external reviewer. The NoE brought forward a proposal for 
amendment which was unfortunately rejected by the EC. Further discussion remains necessary. 

 
 
4. Dissemination activities 
 
Workpackage 17 (Staff Exchange and Training) deliverable 13 
 

The current goal of 40PMT appears to be slightly unrealistic. There is neither the need nor the 
time for such extensive traveling, but making these funds available also for small intra-
workpackage meetings will help to meet the required deliverable.  

 
Workpackage 17 (Staff Exchange and Training) deliverable 14 
 

The First Workshop on RNA Biology was to be held by month 12. Due to the current 
workshop/meeting overload mentioned above and discussed in the workpackage 16 report, this 
meeting needed to be postponed to 2007.   

 
 
5. Management 
 
Workpackage 22 (Management) deliverable 29 
 

The first version of the annual report was submitted by month 16. This is in part due to the fact 
that the financial departments of contractors can only start working on financial forms by month 
13 and it is of course due to the fact that we have to deal with 35 members from 28 institutions. 
While we may be able to improve member feedback, the delay due to financial forms will remain 
a problem. 
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3 DISTRIBUTION OF THE COMMUNITY'S CONTRIBUTION TO EACH 
CONTRACTOR 

 
 

This describes the cash flow from the Coordinator's account to Network Member 
accounts and the intended use for each amount transferred. The initial advance payment 
received was 3Mio Euros x 85% = 2.550.000 Euro. The "Requested Grant to the 
Budget" according to Section 10.3 of Annex I, marking the spending goal for 2006, was 
2.000.000 Euro. The following table itemizes the total amount received of this advance 
payment according to the approved Budget Plan shown in Fig. 7 of the Annex I (see 
column "received"). This makes it easier to follow the cash flow for each intended 
network activity. 
 
JPA RESEARCH 
 
Of the 2.550.000 Euro, 1.530.000 were distributed as the flat rate research funds for the 
30 founding member labs.  
 
The High Throughput Enabling Fund supported the Microarray Pilot Study with 35.500 
Euro. Due to necessary prior discussions of legal aspects a first payment of 25.000 Euro 
to support large scale Small Molecule Studies was made in January 2007 only. 
 
JPA INTEGRATION 
 
The amount of 170.000 Euro for the YIP activity was distributed immediately after the 
successful integration of 5 new labs. 
 
Interdisciplinary focus meetings (IFM): 20.000 Euro for Cortina and Oxford IFM plus 
4.765 Euro earmarked for Erlangen IFM. (Since the Cortina conference was in January 
2007, accounting will be included in the 2007 report.) 
 
For Web-service related activities 76.500 Euro were transferred. 
 
JPA DISSEMINATION 
 
8.197 Euro were used to organize the Lisbon Imaging workshop. The 2006 Kick-off 
meeting used 66.542,69 Euro and for the preparation of the 2007 Annual Meeting 
already 21.882,78 were paid in 2006.  
 
Public Science activities received 51.000 Euro. 
 
MANAGEMENT 
 
The management positions in Göttingen (participant 1a), Erlangen (participant 3) and 
Barcelona (2) received 91.800, 45.900 and 38.250 Euro, respectively. The management 
travel funds of 2.550 Euro remained with the coordinator. 
 
208.250 € were transferred to the management account to pay invoices originating from 
network activities and travel reimbursement. In summary, the amount of about 
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2,318,742.69 Euros was transferred from the coordinator's escrow account to member 
accounts, was used to pay EURASNET bills or to reimburse travellers. 
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ANNEX 
 
THE JOINT PROGRAM OF ACTIVITIES FOR MONTH 13 – 30 (January 2007 – July 
2008) 
 
Workpackages, their participants, indicated person months and objectives remain unchanged 
compared with the currently valid Annex I. The description of work in certain cases was 
updated to reflect the ongoing evolution of the scientific field considering most recent results. 
The following JPA for the next 18 months (month 13 – 30) contains those deliverables not 
due during the reporting period (month 1 – 12) of this report and therefore carried over to the 
new work plan, deliverables of the previous workplan not yet achieved and entirely new 
deliverables (month 13 – 30).  
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DETAILED JOINT PROGRAMME OF ACTIVITIES (JPA) –  
MONTHS 12 - 30 
 
1 MILESTONES 
 
 
This section describes the progress expected within the next 18 months of the Network (month 13-30).  
 
 

Milestones for months 13 - 30 
 

No Title Month 
   
11 First European Conference on Alternative 

Splicing 
14 

12 Up-to-date database of splicing factors, protein 
and RNA regulators and potential novel 
members of these categories 

18 

13 2nd round of YIP recruiting starts 18 
14 Selection and integration of YIP award 

recipients (2nd round) 
24 

15 Four interdisciplinary focus meetings 24 
16 Following the initial two year proof of concept 

phase of the HTE-fund, EURASNET makes 
decision which assay formats and screening 
targets will be pursued in the future for 
microarray- and small molecule screening 
approaches. 

24 

17 Second annual workshop programme 
completed 

24 

18 Annual NoE Meeting 28 
   
 
 
 
 
 
2 DETAILED 18-MONTH JPA DESCRIPTION 
 

To indicate the expected progress of the network within the next 18 months (month 13-30), network activities 
will again be decribed below in a chronological manner. An overview of this process is presented in the 18 
month JPA Gantt chart. In addition, deliverables of the individual WPs will also be . 
 
 
Within WP1 (deliverables 61-63) (EURASNET Web site) continued efforts will be made to optimize database 
content, content for the general public, and software offered. The time frame for these efforts is month 13-30. In 
particular the web content for science  and society issues (WP19 Public Understanding of RNA biology 
deliverable 17) (due month 15) and material for teaching RNA biology (WP19 deliverable 144)(month 30) will 
be available through the EURASNET web site. WP19, by month 18, will have organized a training workshop 
on public understanding of science for EURASNET scientists (deliverable 19). Other webpages of the 
EURASNET site will continue to collect and update protocols and information on shared databases and 
facilities. These are activities within WP 2 (Sharing resources, technology and reliable protocols) over the 
period ending month 30 (deliverables 130, 131). Other dedicated pages will provide information about future 



 
 

 248 

funding in order to ensure the development of durable network structures (WP5 Ensuring durability; deliverable 
9, month 18). 
 
Other activities within this 18 month period are as well directed towards securing a continuing network activity 
for the time after the 5 year period. Within WP 20 (SMEs and technology transfer) deliverables 23, 120, 145 
(month 18 and 30) continue to lay the foundations for commercialization of results from member laboratories. 
 
The Young Investigator Program (WP3) (2nd round) is finalized at the Annual Meeting 2007 in France (month 
14). Their contracts start with month 25 (deliverable 5). The specific deliverable 58 of WP 15 (Development of 
enabling technologies, month 25) seeks to extend the network's repertoire of available technologies through 
integrating suitable candidates in the 2nd YIP round. 
 
The ASTD database (WP4) will continue during this 18 month period to update and improve the database, in 
particular through the incorporation of data from individual network laboratories (deliverables 64, 132; month 
30). 
 
Deliverables 121-124 of WP21 (Reachout to the broader RNA community) forsee contacting other, non-
EURASNET RNA researchers in Europe (month 18 and month 30, respectively), updated member information 
(month 18) and invitations of non-EURASNET RNA researchers to meetings/workshops (month 24). 
 
Within WP16 (Conferences and Meetings) deliverable 11 (month 16) is the 2007 Annual Meeting at Ile de 
Bendor, France , deliverable 114 (month 29) relates to the First International EURASNET meeting in Krakow 
2008, Poland, and deliverable 115 (month 24) covers the three workshops on areas of strategic relevance to be 
held in 2007. Deliverable 113 (month 24) (interdisciplinary focus meetings) foresees 4 IFMs. 
 
The travel bursary program (WP17 Staff exchange and training) is continued with deliverable 116 (month 30). 
WP 18 (Career development) is continued through deliverable 117 (month 24), providing web-based seminars 
on "effective scientific communication", career development meetings (deliverable 118, month 30), joint PhD 
committees (deliverable 143, month 30) and the career development workshop in conjunction with the Krakow 
meeting (deliverable 119, month 29). 
 
The major events in WP22 (Management) are deliverable 125 (Minutes of the Annual Meeting 2007 and YIP 
decision; month 18), submission of the YIP-related Annex I amendment (deliverable 126, month 24) and the 
preparation of the Annual Report 2007 (deliverable 127, month 25). 
 
WPs 6-15 deal with joint research projects investigating different aspects of alternative splicing and it is 
difficult to precisely predict when deliverables of these WPs will be achieved within the next 18 months. Thus, 
the deliverables for these joint research projects are summarized in the form of  three to four per WP as follows: 
In silico approaches to alternative splicing (WP6, deliverables 65-68), Molecular characterization of splicing 
substrates (WP7, deliverables 69-73); Genome wide analysis of splicing regulation (WP8, deliverables 133-134, 
75-80), Complexity of spliceosomal proteomes (WP9, deliverables 81-86), Post-translational modifications and 
dynamics (WP10, deliverables 87-94), Splicing factor isoforms (WP11, deliverables 95-98), Mis-splicing and 
disease (WP12, deliverables 136-138), Co-transcriptional mechanisms (WP13, deliverables 99-106, 139-142), 
Chemical biology and therapeutics (WP14, deliverables 107-109) and Development of enabling technologies 
(WP15, deliverables 110-112).  
 
WP6 (In silico approaches to alternative splicing) (deliverables 65-68, month 30) will validate snoRNA 
predictions, identify conserved alternative transcripts in metazoa and determine the potential of regulatory 
sequences. Within WP7 (Molecular characterization of splicing substrates) (deliverables 69-73, month 30) RNA 
secondary structures, the functional roles of sequences, the analysis of RNA-protein complexes, target 
elucidation of splicing regulators and the development of single molecule methods in kinetic analysis of splicing 
are pursued. WP8 (Genome-wide analyses of splicing regulation)(deliverables 75-80,133-135, month 30) among 
other specific goals includes improved web-based tools for global splicing analysis, evaluation of data analysis 
methods for micro-arrays and microarray analysis of exon-junctions. Some of the specific goals in this WP are 
due month 16 (deliverable 74) (RT-PCR and splice arrays). WP 9 (Spliceosomal proteomes) (deliverables 81-
86, month 30) during the next 18 months will complete the purification and biochemical analysis of several 
RNP complexes assembled on a variety of specially designed RNA substrates, among them substrates featuring 
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regulatory sequences and viral substrates. Furthermore new cell lines for extract preparation are tested and 
protein-protein crosslinks are investigated. WP10 (Post-translational modification and intracellular dynamics of 
splicing factors) (deliverables 87-94, month 30) will determine the elongation rate of RNA Pol II, study protein-
protein interactions in the spliceosome and in nuclear speckles and pursue a variety of specific goals centered 
around the role of protein phosphorylation in a number of experimental setups. WP11 (Function of splicing 
factor isoforms) (deliverables 95-98, month 30) will deliver a further optimization of array data analysis, studies 
the knock-down effects of isoforms and will support the plant community in their efforts to study splicing in 
plants. WP12 (Mis-splicing and disease) (deliverables 136-138, month 30) makes continuing efforts to generate 
diagnostic and bioinformatics tools for the analysis of human splicing defects and to update and improve 
databases dedicated to alternative splicing and disease. Furthermore, WP12 uses RNAi technology to study 
trans-acting factors. Within WP 13 (Co-transcriptional mechanisms of AS)(deliverables 99-106,139-142, month 
30) among other techniques, ChIP and fluorescence microscopy are used in a rich spectrum of experimental 
approaches to investigate the coupling between splicing and transcription and the role of RNA Pol II. WP14 
(Chemical biology and therapeutics) (deliverables 107-109, month 30), investigates in depth new splicing 
inhibitors, in particular SR-protein/drug interactions, and develops new fluorescent readout assays. WP 15 
(Development of enabling technologies) (deliverables 110-112, month 30) has specific goals in the 
improvement of RNA-protein crosslinks and their MS analysis and establishes new cell lines for splicing 
research. 
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  18 MONTH JPA: WORKPACKAGE TIMECOURSE 

WORKPACKAGE 0 – 6 months 6 – 12 months 12 – 18 months 

DESCRIPTIONS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

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

                  

3. THE YOUNG INVESTIGATOR PROGRAMME 
(Lührmann) 

  Deci
sion 

        Start 
cont
ract 

      

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 (Eperon) 

                  

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 (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 2007 
1st International meeting 
three workshops on areas of strategic relevance 
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17. STAFF EXCHANGE AND TRAINING (Krämer)                   
18. CAREER DEVELOPMENT (Kjems) 
career development workshop 
web-based seminars 

                  

19. PUBLIC UNDERSTANDING OF RNA BIOLOGY 
(Barta) 
Science and Society website 
training workshop 

                  

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

                  

22. MANAGEMENT (Lührmann) 
Annual Meeting Report 2007 
Steering Committee/Quarterly/Network-e-mail 
YIP amendment 
Annual Report 2007 

                  

 
 
 

18 month JPA - Gantt chart (month 13-30) 
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WORK PACKAGE LIST (MONTHS 13-30) 
 
Work-

package 
No 

Workpackage title Lead 
Contractor No 

Person 
month

s 

Start 
month 

End 
month 

Deliv-
erable 

No 

1 The EURASNET Web site 3 8.5 13 30 61-63 

2 Sharing resources, technology and 
reliable protocols 

17 60 13 30 130-131 

3 The Young Investigator Programme 1a 18.5 13 30 5 

4 The Alternative Splicing Database 5b 21 13 30 8, 64, 132 

5 Ensuring durability 16 14 13 30 9 

6 In silico approaches to alternative 
splicing 

6 80 13 30 65-68 

7 Molecular characterization of splicing 
substrates 

17 100 13 30 33, 69-73 
 

8 Genome-wide analyses of splicing 
regulation 

23 180 13 30 74-80, 
133-135 

9 Complexity of spliceosomal proteomes 1a 98 13 30 81-86 

10 Post-translational modification and 
intracellular dynamics of splicing factors 

15 120 13 30 87-94 

11 Function of splicing factor isoforms 2 100 13 30 95-98 

12 Mis-splicing and disease 7 128 13 30 136-138 
 

13 Co-transcriptional mechanisms of 
alternative splicing 

1b 125 13 30 99-106, 
139-142 

14 Chemical biology and therapeutics 12a 112 13 30 107-109 

15 Development of enabling technologies 12b 92 13 30 58-60, 
110-112 

16 Conferences and meetings 9 11 13 30 11,  
113-115 

17 Staff exchange and training 21 28.5 13 30 13, 116 

18 Career development 19 27 13 30 16, 117-
119,  143 

19 Public understanding of RNA biology 8 5.5 13 30 17, 19, 
144 

20 SMEs and technology transfer 22 9.5 13 30 23, 120, 
145 

21 Reachout to the broader RNA 
community 

14 30.5 13 30 121-124 

22 Management 1a 74.5 13 30 125-129 
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DELIVERABLES LIST (MONTHS 13-30) 
 

Joint programme of activities (18 months period, month 13 - 30) 
 

Del. 
no. 

Deliverable name WP no. Lead 
participant 

Nature Dissemination 
level 

Delivery 
date 

(proj. 
month) 

17 A webpage for science and 
society issues (coordinated 
with  the EURASNET 
homepage) by month 15 

19 Barta O PU 15 

16 Establishing joint PhD 
committees for PhD students 
in the EURASNET by month 
15 

18 Kjems O PU 15 

74 Validation by Q-RT-PCR of 
40-50 AS changes predicted 
by ExonHit SpliceArrays and 
Affymetrix ExonArrays 

8 Smith O CO 16 

11 2007 Annual Meeting by 
month 16. 

16 Beggs O PU 16 

9 Generation of a webpage 
dedicated to disseminating 
information for NoE members 
about future funding  

5 Carmo-
Fonseca 

O CO 18 

59 Experimental setup and 
optimization for D2 
bombardment feasibility 
studies 

15 Séraphin O CO 18 

19 A training workshop on 
public understanding of 
science for EURASNET 
scientists by month 18 

19 Barta O PU 18 

121 Send EURASNET brochure 
and information to non-
EURASNET RNA 
researchers in Europe – 
encourage exchange of 
information on meetings, 
advertising new positions etc. 

21 Brown O PU 18 

23 Setting up a special screening 
inititive to identify and 
characterize RNA-splicing 
modulators as lead 
compounds for novel anti-
cancer, anti-fungal and anti-
viral therapies (continued) 

20 Lamond O CO 18 

122 Prepare updated posters with 
YIP information for 
distribution to partners 
institutions and for use at 
national and international 
scientific meetings. 

21 Brown O PU 18 

60 Construction of plasmids for 
use in establishing cell lines 
that stably express a tagged 
pre-mRNA (continued) 

15 Séraphin O CO 18 

125 Report on decisions made 22 Lührmann R CO 18 
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during the Annual Meeting 
2007 

33 Agreement on pre-mRNA 
substrates, nuclear extracts 
and cell lines; computer 
analysis of secondary 
structures and distributions of 
known preferred binding sites 
for SR and hnRNP proteins. 

7 Eperon O PU 18 

13 By month 18, to have 
provided the equivalent of 40 
PMT of training, collectively 
by network laboratories 
(person month training) 

17 Krämer O PU 18 

8 First incorporations of curated 
information from databases 
generated by individual 
laboratories into the ASD 
structure and report of 
discussions between ASD 
staff and computational 
groups on implementation of 
data accessfor large-scale 
computational studies and 
assembly of combined 
databases. 

4 Apweiler O PU 19 

113  Four Interdisciplinary 
Focus Meetings in 2007  

16 Beggs O PU 24 

115 Three workshops on areas of 
strategic relevance 

16 Beggs O PU 24 

117 2 Web-based seminars in 
2007 about “Effective 
scientific communication 

18 Kjems O PU 24 

123 Invite non-EURASNET RNA 
researchers to 
workshops/meetings to 
support interactions and 
collaborations. 

21 Brown O PU 24 

126 Write amendment for Annex I 
to integrate winners of the 
second YIP recruiting round 

22 Lührmann R CO 24 

127 Prepare Annual Report for 
2007 period 

22   CO 25 

5 Start selection of the second 
group of five YIP awards by 
month14 (Annual Meeting, 
France). Integrate successful 
candidates by month 25. 

3 Lührmann O PU 25 

58 Extending the network's 
repertoire of available 
technologies through 
integrating suitable 
candidates during the 2nd YIP 
recruiting round 

15 Séraphin O CO 25 

114 First International 
EURASNET Meeting, 
Krakow – Poland 

16 Beggs O PU 29 

119 Career Development 
Workshop in conjunction 
with 1st International 
EURASNET  meeting, 
Krakow – Poland 

18 Kjems O PU 29 

61 Optimization of database 
content, in particular through 
linking of already available 
content 

1 Stamm O CO/PU 30 
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62 Improve content intended for 
the general public 
 

1 Stamm O PU 30 

63 Software improvements, bug-
fixes and more user-friendly 
interface 

1 Stamm O PU 30 

130 Web pages containing 
protocols and useful 
information regarding RNAi, 
shared databases and analysis 
programs (continued) 
 

2 Eperon O CO 30 

131 Updated list available to all 
participants describing the 
network's access to services, 
shared facilities and technical 
expertise via collaborative 
arrangements (continued) 

2 Eperon O CO 30 

132 Improved tools for combined 
searches and user-friendly 
access to the ASD database; 
Integration of additional 
species to ASTD 
(continued). 

4 Apweiler O PU 30 

64 Using the exon index 
generated by the ASTD 
pipeline for human, mouse 
and rat, we aim to annotate 
exons with experimental 
properties to capture the 
microarray data that is 
available from individual 
laboratories within the 
Network. 
 

4 Apweiler O PU 30 

65 The Stamm lab will 
concentrate on verifying the 
bioinformatically predicted 
targets for snoRNAs.  This 
will be done by two 
approaches: a) direct 
verification of ‘promising-
looking’ hits and b) 
construction of a custom-
made DNA array that detect 
all the predicted changes in 
splice site usage 

6 Ast O CO 30 

66 The Zavolan lab in 
collaboration with the Stamm 
lab will validate some of our 
initial predictions snoRNA 
prediction targets, based on 
which we would like to 
further improve the model to 
predict targets for other 
orphan snoRNAs 

6 Ast O CO 30 

67 The Bork lab will identify 
conserved and therefore 
functionally constrained 
alternative transcripts in 
divergent Metazoa. We will 
also use information on 
conservation to identify 
associated regulatory 
sequences 

6 Ast O CO 30 

68 The Ast lab will compile a 
unified dataset of splicing 

6 Ast O CO 30 
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regulatory elements and 
examine the 
minimum/maximum potential 
regulatory sequences. Also, 
we will examine the level of 
alternative splicing among 
metazoan 

69 Further analysis of local RNA 
secondary structures and 
effects on splicing 

7 Eperon O CO 30 

70 Complete identification of 
components in complexes and 
assessment of roles in the 
functions of influential 
sequences 

7 Eperon O CO 30 

71 Expansion of work on 
detailed analysis of RNA-
protein complexes formed 
with recombinant protein and 
repeat sequences or 
regulatory sequences, 
including structural analysis. 

7 Eperon O CO 30 

72 Identification of more in vivo 
targets of the functional 
activity of splicing regulatory 
proteins (to be subsumed in 
WP8). 

7 Eperon O CO 30 

73 Development of single 
molecule methods to follow 
the kinetics of splicing and 
factor association. 

7 Eperon O CO 30 

133 A web-based resource of 
validated techniques for 
global analyses of splicing 
(continued) 

8 Smith O PU 30 

134 Feasibility testing of key 
experimental approaches 
(continued) 

8 Smith O CO 30 

75 Comparison of different data 
analysis procedures for 
extracting AS information 
from ExonArrays 

8 Smith O CO 30 

76 Exon junction microarray 
analysis of effects of CBC 
knockdown upon alternative 
splicing 

8 Smith O CO 30 

77 Validation of SF1 CLIP 
targets to test whether SF1 is 
an alternative splicing factor. 
CLIP of U2AF65 to compare 
binding sites with SF1 and 
application of CLIP to 
hnRNP L 

8 Smith O CO 30 

78 The expanded AS RT-PCR 
panel will be used to address 
a) the effects of individual 
factors in mRNA biogenesis, 
b) the effects of stress on AS 
events and levels of trans-
acting factors, c) the link 
between AS and nonsense-
mediated decay (NMD), and 
d) combinatorial control of 
alternative splicing of subsets 
of transcripts. 

8 Smith O CO 30 

79 The ability of new 8 Smith O CO 30 
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Arabidopsis genome tiling 
arrays from Affymetrix to 
detect and report on AS will 
be examined 

80 Genome-wide identification 
and analysis of promoter-
dependent exons in human 

8 Smith O CO 30 

81 Complete the analyses of the 
protein composition of RNP 
complexes formed on the 
wildtype/mutant exon 11 of 
the LMNA pre-mRNA, the 
wildtype/mutant exon 5 of the 
MCAD pre-mRNA, the 
SRp55 ESE, the DMPK CUG 
repeats, and the HIV-1 A7 
site and its regulatory region 
(including an upstream RRE) 

9 Lührmann O CO 30 

82 Perform MS2 affinity 
selections with complexes 
formed on the second 
important and highly 
regulated acceptor site of 
HIV-1 RNA, site A3 

9 Lührmann O CO 30 

83 Mass spectrometry analyses 
of spliceosomal complexes 
from adenovirus infected 
cells, RNP complexes formed 
in the presence and absence 
of the rev protein on RRE-
containing model constructs 

9 Lührmann O CO 30 

84 Determine whether different 
types of cells can be used for 
the preparation of splicing 
active nuclear extracts 

9 Lührmann O CO 30 

85 Investigate the role of the 
RES complex, and in 
particular, the human factors 
homologous to the yeast RES 
subunits and of the EJC and 
associated factors in splicing 
regulation 

9 Lührmann O CO 30 

86 Mass-spectrometric analysis 
of Prp8p protein-protein 
crosslinks, nuclear Brr2-
containing complexes, and 
other yeast protein complexes 
involved in splicing with the 
aim of identifying new, 
possibly post-translationally 
modified, factors involved in 
this process 

9 Lührmann O CO 30 

87 Measure the elongation rate 
of RNA polymerase II in vivo 
by imaging techniques using 
FRAP (fluorescence recovery 
after photobleaching) 

10 Cáceres O CO 30 

88 The functional significance of 
adenoviral L4-33K 
phosphorylation and stability 
will be investigated by 
mutational analysis. Establish 
the  effect of PKA on 
alternative splicing and a 
potential subcellular 
colocalization between PKA 

10 Cáceres O CO 30 
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and splicing regulatory 
proteins 

89 Develop FRET microscopy 
techniques to compare 
protein-protein interactions in 
the spliceosome and in 
nuclear speckles. Analyze by 
FRET-FLIM the possible 
interactions of U1 with 
SF2/ASF, at the HIV-
1transcription site 

10 Cáceres O CO 30 

90 Use the tap-tagged SRp30 
protein to select and MS-
analyze ribonucleoprotein 
complexes in nSBs 

10 Cáceres O CO 30 

91 Investigate the function of 
hPrp4 kinase in splicing 
employing a combined cell 
biological and biochemical 
approach 

10 Cáceres O CO 30 

92 Investigate the effect of the 
RNAi-mediated silencing of 
SRPK1 and SRPK2 on the 
subnuclear distribution of 
snRNPs and other splicing 
factors using fluorescence 
microscopy methods 

10 Cáceres O CO 30 

93 Analyse the post-translational 
modifications of spliceosomal 
proteins at defined functional 
stages of the spliceosome, 
with particular emphasis on 
phosphorylation 

10 Cáceres O CO 30 

94 Continue experiments to 
elucidate relationships 
between post-translational 
modifications of p68 and 
specific functions in different 
steps of the gene expression 
process (e.g. transcription, 
splicing, or export) 

10 Cáceres O CO 30 

95 Further optimization of 
microarray data analysis 

11 Valcárcel O CO 30 

96 Analysis of the effects of 
knocking down specific 
isoforms in cellular function 

11 Valcárcel O CO 30 

97 Application of microarrays to 
the study of effects of 
knocking down splicing 
factor isoforms 

11 Valcárcel O CO 30 

98 Complete the assessment of 
AS in plant splicing factors 
and prepare genetic material 
for analysis of AS  isoforms 
in plants and analysis using 
the AS RT-PCR panel 

11 Valcárcel O CO 30 

136 Generation of diagnostic and 
bioinformatics tools useful to 
identify mutations in humans 
that affect splicing 
(continued) 

12 Baralle O CO 30 

137 Databases (genes vulnerable 
to inactivating mutations due 
to the presence of distant 
branch points, splicing factors 
and related proteins) and 

12 Baralle O CO 30 
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update of motif database at 
the EBI with mutations seen 
in diseases studied by the 
network (continued) 

138 RNAi of trans-acting factors 
to modulate aberrant splicing 
(continued) 

12 Baralle O CO 30 

139 Initial description of co-
transcriptional spliceosome 
assembly in vivo in yeast and 
design of systems/mutants in 
yeast for analysis of co-
transcriptional spliceosome 
assembly mechanisms 
(continued) 

13 Neugebauer O CO 30 

140 Feasibility study of splicing 
factor ChIP in mammalian 
cells (continued) 

13 Neugebauer O CO 30 

142 Investigation of relationship 
between transcription 
elongation rates and 
alternative splicing, through 
coordinated development of 
reporter systems and 
compilation of transcriptional 
regulators that effect 
alternative splicing changes 
(continued) 

13 Neugebauer O CO 30 

141 Examination of the kinetics of 
RNA synthesis and co-
transcriptional association of 
GFP-tagged versions of 
splicing regulators (e.g. SR 
proteins) to the SAT III locus, 
including investigation of the 
effect of SAT III RNA 
synthesis on alternative 
splicing of heterologous gene 
transcripts (continued) 

13 Neugebauer O CO 30 

99 Examination of the kinetics of 
cyclin D1 and PS2 RNA 
synthesis and RNA splicing 
in response to a 
transcriptional stimulus. 
(continued) 

13 Neugebauer O CO 30 

100 Use pol II elongation 
inhibitors and Pol II mutants 
to study how elongation 
impacts alternative splicing. 

13 Neugebauer O CO 30 

101 Determine the specific step at 
which transcription is affected 
by Prp45p mutants. 

13 Neugebauer O CO 30 

102 Investigate the requirement of 
the RNA Pol II CTD for 
mRNA release from the site 
of transcription and 
alternative splicing of human 
IKBKAP exon 20. 

13 Neugebauer O CO 30 

103 Determine the recruitment 
patterns of distinct GFP-
tagged SR proteins to a 
variety of selected genes 
(intronless, constitutively 
spliced intron-containing, and 
alternatively spliced) (ChIP) 

13 Neugebauer O CO 30 
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and to the SATIII locus 
(fluorescence microscopy). 

104 Comparison of c-fos and 
cyclin D1 genes with respect 
to: splicing factor recruitment 
(ChIP), spliced levels on 
chromatin (ChRIP), and 
spliced levels attached to 
RNA pol II. 

13 Neugebauer O CO 30 

105 Feasibility study of 
application of yeast 3-hybrid 
system to identify RNA 
binding proteins interacting 
with SATIII transcripts. 

13 Neugebauer O CO 30 

106 Investigation of feedback 
from splicing to transcription. 

13 Neugebauer O CO 30 

107 Analysis of chemical 
derivatives of the five newly 
identified inhibitors of pre-
mRNA splicing 

14 Tazi O CO 30 

108 Purify SR protein associated 
complexes and probe SR 
protein/drug interaction with 
photo-affinity molecules 

14 Tazi O CO 30 

109 Adaption of the in vitro pre-
mRNA splicing assay with a 
fluorescence readout to 
additional pre-mRNA 
substrates 

14 Tazi O CO 30 

110 Reduce the amount of RNP 
starting material for 
successful routine cross-
linking experiments to less 
than 10 pmol 

15 Séraphin O CO 30 

111 Selective identification of 
cross-linked sites in various 
protein-RNA complexes by 
online nanoLC-Electrospray 
Ionization (ESI) MS/MS and 
off-line 2-dimensional 
nanoLC with subsequent 
MALDI-ToF/ToF analysis 

15 Séraphin O CO 30 

112 Increase of the protein-RNA 
cross-linking yield by a factor 
2 - 3 using a frequency 
quadrupled Nd-Yag Laser 

15 Séraphin O CO 30 

116 Continue and further develop 
the use of travel bursaries for 
student and postdoc 
exchanges (also for necessary 
intra-workshop meetings) 

17 Krämer O PU 30 

118 Career development related 
round table discussions with 
representatives of both 
academia and industry 

18 Kjems O PU 30 

143 Joint PhD committees for 
PhD students in the 
EURASNET (continued) 

18 Kjems O  30 

144 Collection of teaching 
material about RNA biology 
(for high scool students, 
university students of various 
levels and for the general 
public) (continued) 

19 Barta O/R PU 30 

120 Update the basic fact file for 
all NoE members, providing 

20 Lamond O PU 30 
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advice and detailed 
information on the potential 
legal and practical issues 
confronting academic 
researchers who wish to 
commercialize their work 

145 Transfer of IP, reagents (e.g. 
antibodies, plasmids and cell 
lines) and technology from 
NOE member laboratories 
into the commercial sector 
(continued) 

20 Lamond O PU 30 

124 Maintain updated contact list 
of RNA researchers and 
groups in Europe. 

21 Brown O PU 30 

128 Steering Committee Meetings 
at month 15,18, 21, 24, 27, 30 

22 Lührmann O PU 30 

129 Quarterly network e-mail at 
months 15, 18, 21, 24, 27, 30 

22 Lührmann O PU 30 

135 An agreed coordinated 
strategy for subsequent 
analyses of global splicing 
factor activity (continued) 

8 Smith O CO 30 

       

 
 
 
 
 
 
Nature of a deliverable: R=Report O=Other 
Dissemination level for deliverables: PU=Public  CO=Confidential (consortium members & Commission) 
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1. The EURASNET Web site 

Workpackage description (month 13-30) 
 
 
 

Workpackage number 1 Starting day or starting event 0 month 
Participant id 3     
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 website will be hosted by the web server group of the European Bioinformatics Institute in Hinxton, UK. 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. 
 
 
Deliverables 
 

61. Optimization of database content, in particular through linking of already available content (month 30) 
62. Improve content intended for the general public (month 30) 
63. Software improvements, bug-fixes and more user-friendly interface (month 30) 
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2. Sharing Resources, Technology and Reliable Protocols 

Workpackage description (month 13-30) 
 

 
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  
130. Web pages containing protocols and useful information regarding RNAi, shared databases and analysis 

programs (continuation of del.2, month 30) 
131. Updated list available to all participants describing the network's access to services, shared facilities and 

technical expertise via collaborative arrangements (continuation of del.3, month30) 
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3. The Young Investigator Programme (YIP) 
Workpackage description (month 13-30) 

 
Workpackage number  3 Start date or starting event: 0 month 

Participant id 1a 2 3 9 15 16 21 22 

Person months 8 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

 

Objectives  

• To actively promote and support the most-talented, young investigators in the field of alternative splicing in 
Europe. 

• To integrate young and talented group leaders into the EURASNET and thereby ensure the vigour, durability and 
dynamic expansion of the NoE.   
 

 

Description of work  
 
At present there is a clear need to promote talented young investigators in Europe. A principal effort of the NoE will 
thus be to allocate research grants to young investigators in the field of alternative splicing who have recently 
established an independent group. This initiative, entitled the Young Investigator Programme (YIP), will be 
coordinated by Reinhard Lührmann. Ten grants (two rounds of  five) from the YIP will be openly advertised and 
young scientists in any EU country who have established an independent group within the last five years will be able 
to apply. Awards will be made strictly on the basis of scientific excellence and the potential for integration into the 
EURASNET. Applications will be screened by a committee of the NoE and a final decision will be made by the 
external Scientific Advisory Board. YIP awards will be administered through the YIP coordinator (RL) and will 
consist of an annual grant of € 40,000 per group for three years. The recipient of a grant from the YIP will have full 
freedom to decide how it shall be used, except that his/her own salary will not be paid from the NoE grant; the group 
leader's employment and basic laboratory facilities must be assured in advance.  Research groups in the YIP will be 
given full membership in the NoE for the duration of their funding. They will be allowed to participate in all 
activities of the NoE (e.g., conferences, workshops) and obtain access to technologies and databases. Group leaders 
in the YIP will be given the opportunity, if they desire it, of informal affiliation with an established core member in 
order to obtain advice.  It is anticipated that such advice will not be primarily scientific in nature, but will rather 
concern issues of group leadership and, for scientists returning from periods (e.g., post-doctoral fellowships) outside 
of Europe, integration into the European research community. 
 

 

Deliverables 
5. Start selection of the second group of five YIP awards by month14 (Annual Meeting, France). Integrate successful 
candidates by month 25. 
 

 

Milestones 
Start selection of the second group of five YIP awards by month14 and integrate successful candidates by month 25. 
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4. The Alternative Splicing and Transcript Diversity (ASTD) Database  

Workpackage description (month 13-30) 
 
Workpackage number 1 Starting day or starting event 0 month 

Participant id 2 3 5a 5b 6 7 8 23 28 
Person months 1.5 1.5 2 8 1.5 1.5 1.5 1.5 1.5 

 

Objectives 
– To maintain, update and expand the alternative splicing database (ASD) hosted at the EBI. 
 
 

Description of work 
a. Maintenance of the operation of the ASD database at the EBI. 
b. Collection of feedback from users to improve the presentation and tools offered by the ASD (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 ASD.  
d. Development of download modules that will allow the use of the ASD 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 
8. First incorporations of curated information from databases generated by individual laboratories into the ASD 
structure and report of discussions between ASD staff and computational groups on implementation of data 
accessfor large-scale computational studies and assembly of combined databases. (month 19) 
132. Improved tools for combined searches and user-friendly access to the ASD database; Integration of 
additional species to ASTD (continuation of del.7, month 30).  
64. Using the exon index generated by the ASTD pipeline for human, mouse and rat, we aim to annotate exons 
with experimental properties to capture the microarray data that is available from individual laboratories within 
the Network (month 30). 
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5. Ensuring Durability 

Workpackage description (month 13-30)  
 
Workpackage number  5 Start date or starting event: 13 month 

Participant id 1a 2 3 9 16 
Person months 1.5 1.5 1.5 1.5 8 

 

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 

9. Generation of a webpage dedicated to disseminating information for NoE members about future funding (month 
18). 
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6. In silico approaches to alternative splicing 
Workpackage description (month 13-30) 

 
Workpackage number  6 Start date or starting event: 0 month 
Participant id 3 5a 6 28 
Person months 8 8 42 6 

 

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 

 

Description of work  
13. 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. 

14. Develop algorithms for identification of novel regulatory motifs focusing on three aspects: 
a. Enrichment of / bias against sequence elements located in the proximity of weak or regulated splice 

sites. 
b. Enrichment of / bias against sequence elements in exons alternatively spliced in a tissue-specific 

fashion 
c. Phylogenetic conservation of regulatory elements 

15. Identification of proteins with domains characteristic of splicing regulators and description of potential patterns 
of expression based on EST information. 

16. 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. 

17. Exploration of possibilities for developing computational tools that correlate promoter structure with alternative 
splicing events. 

18. Comparative analyses of the regulatory sequences and factors identified in points 2–4 for various species. 

 

Deliverables  
65. The Stamm lab will concentrate on verifying the bioinformatically predicted targets for snoRNAs.  This will be done 
by two approaches: a) direct verification of ‘promising-looking’ hits and b) construction of a custom-made DNA array 
that detect all the predicted changes in splice site usage (month 30). 
66. The Zavolan lab in collaboration with the Stamm lab will validate some of our initial predictions snoRNA prediction 
targets, based on which we would like to further improve the model to predict targets for other orphan snoRNAs (month 
30). 
67. The Bork lab will identify conserved and therefore functionally constrained alternative transcripts in divergent 
Metazoa. We will also use information on conservation to identify associated regulatory sequences (month 30). 
68. The Ast lab will compile a unified dataset of splicing regulatory elements and examine the minimum/maximum 
potential regulatory sequences. Also, we will examine the level of alternative splicing among metazoan (month 30). 
 

Milestones 
Up-to-date database of regulatory sequences and scoring matrixes and visualization tool for screening primary 
transcripts for clusters of regulatory elements (continued) 
Definition of potential regulatory sequences in genes and processes of interest for the experimental groups of the 
Network (continued) 
Up-to-date database of splicing factors, protein and RNA regulators and potential novel members of these categories 
(in combination with WP 11). 
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7. Molecular Characterization of Splicing Substrates 
Workpackage description (month 13-30) 

 
Workpackage number  7 Start date or starting event: 0 month  
Participant id 4 7 10a 12c 17 19 23 
Person months 8 10 8 8 42 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 
33. Agreement on pre-mRNA substrates, nuclear extracts and cell lines; computer analysis of secondary structures 

and distributions of known preferred binding sites for SR and hnRNP proteins (month 18) 
69. Further analysis of local RNA secondary structures and effects on splicing (month 30) 
70. Complete identification of components in complexes and assessment of roles in the functions of influential 

sequences (month 30) 
71. Expansion of work on detailed analysis of RNA-protein complexes formed with recombinant protein and repeat 

sequences or regulatory sequences, including structural analysis. (month 30) 
72. Identification of more in vivo targets of the functional activity of splicing regulatory proteins (to be subsumed in 

WP8). (month 30) 
73. Development of single molecule methods to follow the kinetics of splicing and factor association. (month 30) 
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8. Genome-wide Analyses of Splicing Regulation 
Workpackage description (month 13-30) 

 
Workpackage 
number  

8 Start date or starting event: 0 month 

Participant id 1b 3 5b 6 9 10
a 

10b 11 14 15 16 18 19 21 23 24 26 28 

Person months 10 8 8 10 9 8 8 8 8 8 8 8 8 8 42 8 6 7 
 

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  
In the initial 18 month period participating labs will initiate, or continue with, a range of investigations into the global 
binding and functional targets of a range of splicing factors.  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).   
 

 

Deliverables  
133. A web-based resource of validated techniques for global analyses of splicing (continuation of del.36, month 30). 
134. Feasibility testing of key experimental approaches (continuation of del.37, month 30). 
135. An agreed coordinated strategy for subsequent analyses of global splicing factor activity (continuation of del.38, 
month 30). 
74. Validation by Q-RT-PCR of 40-50 AS changes predicted by ExonHit SpliceArrays and Affymetrix ExonArrays 
(month 16)  
75. Comparison of different data analysis procedures for extracting AS information from ExonArrays (month 30) 
76. Exon junction microarray analysis of effects of CBC knockdown upon alternative splicing (month 30) 
77. Validation of SF1 CLIP targets to test whether SF1 is an alternative splicing factor. CLIP of U2AF65 to compare 
binding sites with SF1 and application of CLIP to hnRNP L (month 30).  
78. The expanded AS RT-PCR panel will be used to address a) the effects of individual factors in mRNA biogenesis, 
b) the effects of stress on AS events and levels of trans-acting factors, c) the link between AS and nonsense-mediated 
decay (NMD), and d) combinatorial control of alternative splicing of subsets of transcripts. (month 30) 
79. The ability of new Arabidopsis genome tiling arrays from Affymetrix to detect and report on AS will be examined 
(month 30). 
80. Genome-wide identification and analysis of promoter-dependent exons in human (month 30). 
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9. Complexity of Spliceosomal Proteomes 
Workpackage description (month 13-30) 

 
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  

• 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. 
 

 

Description of work  
To learn more about the composition of enhanceosomes and how different environmental conditions affect the 
complexity of the spliceosome, spliceosomal complexes will first be assembled under splicing conditions in cellular 
extracts and, after affinity purification, mass spectrometry will be employed to reveal the nature, including 
posttranslational modification status, and quantity of the spliceosomal proteins present. In one set of experiments, 
enhanceosomes will be allowed to form on both naturally occurring and artificially-engineered human pre-mRNA 
substrates containing different exonic splicing enhancers that are specifically recognised by a particular SR protein 
(e.g. SF2/ASF, SC35, Tra2beta and SRp55). In a second set of experiments, spliceosomes will be isolated from 
different types of cells or after cells are either subjected to different environmental conditions, including heat shock 
or infection with adenovirus, or are stalled at a specific stage of the cell cycle. In a third set, spliceosomes will be 
assembled in vitro in the presence or absence of  the HIV-1 Rev protein on a pre-mRNA substrate containing an 
RRE. The information obtained from these experiments will potentially complement studies described in work 
packages 10 and 11 (i.e., posttranslational modification and function of splicing factor isoforms). Finally, tagged 
pre-mRNA substrates or alternative methods suitable for the isolation of spliceosomal sub-complexes from plants 
(as well as other organisms) will be constructed and initially tested on an analytic scale. 

 

Deliverables  
81. Complete the analyses of the protein composition of RNP complexes formed on the wildtype/mutant exon 11 of 
the LMNA pre-mRNA, the wildtype/mutant exon 5 of the MCAD pre-mRNA, the SRp55 ESE, the DMPK CUG 
repeats, and the HIV-1 A7 site and its regulatory region (including an upstream RRE) (month 30). 
 
82. Perform MS2 affinity selections with complexes formed on the second important and highly regulated acceptor 
site of HIV-1 RNA, site A3 (month 30). 
 
83. Mass spectrometry analyses of spliceosomal complexes from adenovirus infected cells, RNP complexes formed 
in the presence and absence of the rev protein on RRE-containing model constructs (month 30). 
 
84. Determine whether different types of cells can be used for the preparation of splicing active nuclear extracts 
(month 30). 
 
85. Investigate the role of the RES complex, and in particular, the human factors homologous to the yeast RES 
subunits and of the EJC and associated factors in splicing regulation (month 30). 
 
86. Mass-spectrometric analysis of Prp8p protein-protein crosslinks, nuclear Brr2-containing complexes, and other 
yeast protein complexes involved in splicing with the aim of identifying new, possibly post-translationally modified, 
factors involved in this process (month 30). 
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10. Post-translational Modification and Dynamic Regulation 
Workpackage description (month 13-30) 

 
Workpackage number  10 Start date or starting event: 0 month 
Participant id 1a 3 4 10a 12a 12d 15 16 22 26 
Person months 10 8 8 8 8 6 42 8 8 6 

 

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  
87. Measure the elongation rate of RNA polymerase II in vivo by imaging techniques using FRAP (fluorescence 
recovery after photobleaching) (month 30).  
 
88. The functional significance of adenoviral L4-33K phosphorylation and stability will be investigated by 
mutational analysis. Establish the  effect of PKA on alternative splicing and a potential subcellular colocalization 
between PKA and splicing regulatory proteins (month 30). 
 
89. Develop FRET microscopy techniques to compare protein-protein interactions in the spliceosome and in 
nuclear speckles. Analyze by FRET-FLIM the possible interactions of U1 with SF2/ASF, at the HIV-
1transcription site (month 30). 
 
90. Use the tap-tagged SRp30 protein to select and MS-analyze ribonucleoprotein complexes in nSBs (month 30).  
 
91. Investigate the function of hPrp4 kinase in splicing employing a combined cell biological and biochemical 
approach (month 30).  

 
92. Investigate the effect of the RNAi-mediated silencing of SRPK1 and SRPK2 on the subnuclear distribution of 
snRNPs and other splicing factors using fluorescence microscopy methods (month 30).  

 
93. Analyse the post-translational modifications of spliceosomal proteins at defined functional stages of the 
spliceosome, with particular emphasis on phosphorylation (month 30).  
 
94. Continue experiments to elucidate relationships between post-translational modifications of p68 and specific 
functions in different steps of the gene expression process (e.g. transcription, splicing, or export) (month 30). 
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11. Function of Splicing Factor Isoforms 
Workpackage description (month 13-30) 

 
 
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  
9. 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. 

10. Selection of isoform-specific DNA probes for production of splicing-sensitive microarrays, and of 
dsRNA probes for RNA interference. 

11. Production of microarrays and synthesis of siRNAs/dsRNAs. 
12. Analysis of changes in alternative splicing patterns upon knockout of individual isoforms. 
 

 

Deliverables  
95. Further optimization of microarray data analysis (month 30).  
 
96. Analysis of the effects of knocking down specific isoforms in cellular function (month 30). 
 
97. Application of microarrays to the study of effects of knocking down splicing factor isoforms (month 30). 
 
98. Complete the assessment of AS in plant splicing factors and prepare genetic material for analysis of AS  
isoforms in plants and analysis using the AS RT-PCR panel (month 30). 
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12. Mis-splicing and Disease 
Workpackage description (month 13-30) 

 
 
Workpackage number 12 Starting day or starting event 0 month 
Participant id 4 7 10a 11 12a 13 16 17 19 25 27 
Person months 8 42 8 8 8 8 8 8 8 8 6 
 
Objectives 
 
• Further analysis of splicing-affecting mutations in human disease genes. 
 
• Identification of the trans-acting factors binding to newly identified regulatory sequences and  
assessment of their roles in the regulation of the splicing progress. 
 
• Development of new database/database entries useful to identify and predict mutations in humans that affect 
splicing. 
 
• Identification of more potential siRNA targets to modify/rescue aberrant splicing profiles. 
 
• Participant 13 will continue to work on the inhibition of HIV-1 replecation, in particular by looking at viral 
replication in primary human T-lymphocytes and on SMN2 splicing by using a transgenic mouse model 
(knockout for mouse smn, knock-in for human SMN2). 
 
 
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: 

g. The identification of common classes of regulatory elements disrupted by the mutations (enhancer, 
silencer, composite elements etc.),  

h. The investigation of the role of secondary structure determinants and trans-acting splicing factors in 
mis-splicing 

i. 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 
 
136. Generation of diagnostic and bioinformatics tools useful to identify mutations in humans that affect splicing 
(continuation of del.48, month 30). 
137. Databases (genes vulnerable to inactivating mutations due to the presence of distant branch points, splicing 
factors and related proteins) and update of motif database at the EBI with mutations seen in diseases studied by 
the network (continuation of del.49, month 30).  
138. RNAi of trans-acting factors to modulate aberrant splicing (continuation of del.50, month 30).  
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13. Co-transcriptional Mechanisms of Alternative Splicing 

Workpackage description (month 13-30) 
 
Workpackage number  13 Start date or starting event: 0 month 
Participant id 1b 4 6 9 10a 12b 19 20 23 24 26 
Person months 42 8 10 9 8 10 8 8 8 8 6 

 

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. 

 

Description of work  
The novel application of the ChIP technique to co-transcriptional splicing is a key aim. By describing co-
transcriptional spliceosome assembly in yeast, we will provide a kinetic description of how spliceosomal 
components are added to nascent RNA on the time scale of transcription. This will be enhanced by the use of 
fluorescence microscopy to study the dynamics of splicing factor recruitment to transcription units and to measure 
the kinetics of splicing catalysis. We will examine how transcriptional elongation rates - studied with RNA 
polymerase mutants that proceed at different rates and the activities of elongation factors - influence the selection of 
alternative exons. Finally, we will investigate how particular alternative splicing factors participate in transcriptional 
regulation. These joint efforts will break significant new ground by providing a comprehensive picture of the 
kinetics of transcription and splicing and their interplay.  
 

 

Deliverables (18 months)  
139. Initial description of co-transcriptional spliceosome assembly in vivo in yeast and design of systems/mutants in 
yeast for analysis of co-transcriptional spliceosome assembly mechanisms (continuation of del.51, month 30).  
140. Feasibility study of splicing factor ChIP in mammalian cells (continuation of del. 52, month 30). 
141. Examination of the kinetics of RNA synthesis and co-transcriptional association of GFP-tagged versions of 
splicing regulators (e.g. SR proteins) to the SAT III locus, including investigation of the effect of SAT III RNA 
synthesis on alternative splicing of heterologous gene transcripts (continuation of del. 53, month 30). 
142. Investigation of relationship between transcription elongation rates and alternative splicing, through coordinated 
development of reporter systems and compilation of transcriptional regulators that effect alternative splicing changes 
(continuation of del.54, month 30). 
99. Examination of the kinetics of cyclin D1 and PS2 RNA synthesis and RNA splicing in response to a 
transcriptional stimulus. (continuation of  del. N5 , month 30) 
100. Use pol II elongation inhibitors and Pol II mutants to study how elongation impacts alternative splicing. (month 
30) 
101. Determine the specific step at which transcription is affected by Prp45p mutants. (month 30) 
102. Investigate the requirement of the RNA Pol II CTD for mRNA release from the site of transcription and 
alternative splicing of human IKBKAP exon 20. (month 30) 
103. Determine the recruitment patterns of distinct GFP-tagged SR proteins to a variety of selected genes (intronless, 
constitutively spliced intron-containing, and alternatively spliced) (ChIP) and to the SATIII locus (fluorescence 
microscopy). (month 30) 
104. Comparison of c-fos and cyclin D1 genes with respect to: splicing factor recruitment (ChIP), spliced levels on 
chromatin (ChRIP), and spliced levels attached to RNA pol II. (month 30) 
105. Feasibility study of application of yeast 3-hybrid system to identify RNA binding proteins interacting with 
SATIII transcripts. (month 30) 
106. Investigation of feedback from splicing to transcription. (month 30) 
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14. Chemical Biology and Therapeutics 

Workpackage description (month 13-30) 
 

Workpackage number  14 Start date or starting event: 0 month 

Participant id 1a 3 10b 12a 12c 13 17 22 25 

Person months 10 8 8 42 8 8 8 8 8 

 

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  

107. Analysis of chemical derivatives of the five newly identified inhibitors of pre-mRNA splicing (month 30). 
108. Purify SR protein associated complexes and probe SR protein/drug interaction with photo-affinity molecules (month 30) 
109. Adaption of the in vitro pre-mRNA splicing assay with a fluorescence readout to additional pre-mRNA substrates (month 
30). 
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15. Development of Enabling Technologies 
Workpackage description (month 13-30) 

 
 

Workpackage number 15 Starting day or starting event 0 month 
Participant id 1a 1c 2 3 10b 12b 22 
Person months 10 6 10 8 8 42 8 
 
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 
58. Extending the network's repertoire of available technologies through integrating suitable candidates during the 
2nd YIP recruiting round (month 25).   
110. Reduce the amount of RNP starting material for successful routine cross-linking experiments to less than 10 
pmol (month 30). 
111. Selective identification of cross-linked sites in various protein-RNA complexes by online nanoLC-Electrospray 
Ionization (ESI) MS/MS and off-line 2-dimensional nanoLC with subsequent MALDI-ToF/ToF analysis (month 
30). 
112. Increase of the protein-RNA cross-linking yield by a factor 2 - 3 using a frequency quadrupled Nd-Yag Laser 
(month 30). 
59. Experimental setup and optimization for D2 bombardment feasibility studies (month 18). 
60. Construction of plasmids for use in establishing cell lines that stably express a tagged pre-mRNA (month 18). 
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16. Conferences and meetings 
Workpackage description (month 13-30)  

 
Workpackage number  16 Start date or starting event: 0 month 
Participant id 1b 2 3 5a 6 7 9 16 17 21 23 
Person months 1.5 1 0.5 0.5 0.5 0.5 4 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. 
 
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 

 

Deliverables  
11. 2007 Annual Meeting by month 16. 
113.  Four Interdisciplinary Focus Meetings in 2007: RNA&Cancer (month 16) and Cell Biology,    
Signaling&Alternative Splicing (month 23). Interdisciplinary Focus Meetings in 2008: Alternative Splicing and 
Disease (month 30)  
114. First International EURASNET Meeting, Krakow – Poland (month 29)  
115. Three workshops on areas of strategic relevance (month 24) 
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17. Staff Exchange and Training 
Workpackage description (month 13-30) 

 
Workpackage number 17 Start date or starting event: 4 month 
Participant id  all       
Person months 25.5       

 

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. Four requests for 
training in early 2007 have been received. To further encourage members to take advantage of this 
workpackage, training possibilities will be advertised at EURASNET meetings and email reminders will be 
sent at regular intervals. In addition, a list with specific training opportunities in member labs will be posted on 
the EURASNET website. We expect the number of exchanges to increase in the coming months, after more 
students and post-docs of EURASNET labs have participated in EURASNET meetings and additional 
collaborative projects have been initiated.  
The current goal of 40 PMT of training as expressed in deliverable 13 appears to be slightly unrealistic though. 
There is neither the need nor the time for such extensive travelling. The increased exchange of protocols and 
materials in many cases makes hands-on-experience through lab visits often unnecessary. The annual meeting 
2007 in France was used for discussions between members, SAB and external reviewer on how to modify and 
improve the Staff Exchange program to aim for more realistic goals. General agreement was reached that travel 
bursaries should become available on request for small intra-workpackage meetings whenever the complexity 
of  workpackage projects and discussions among participants require such meetings.   
 

 

Deliverables 
13. By month 18, to have provided the equivalent of 40 PMT of training, collectively by network laboratories 
(person month training) 
116. Continue and further develop the use of travel bursaries for student and postdoc exchanges (also for 
necessary intra-workshop meetings)(40 PMT/18 month) (month 30). 
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18. Career Development 
Workpackage description (month 13-30) 

 
Workpackage number 18 Start date or starting event: 3 month 
Participant id  all       
Person months 26.5       

 

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.  
To encourage students and postdocs to work with the presentation of their scientific poster we will reward the 
best poster presentation at the Bendor meeting in 2007 and the International Meeting in 2008 with a prize.  
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 
16. Establishing joint PhD committees for PhD students in the EURASNET by month 15 
117. 2 Web-based seminars in 2007 about “Effective scientific communication (month 24). 
118. Career development related round table discussions with representatives of both academia and industry 
(month 30). 
143. Joint PhD committees for PhD students in the EURASNET (continuation of del.16, month 30). 
119. Career Development Workshop in conjunction with 1st International EURASNET  meeting, Krakow – 
Poland (month 29) 
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19. Public Understanding of RNA Biology 
Workpackage description (month 13-30) 

 
Workpackage number  19 Start date or starting event: 0 month 
Participant id 7 8 11 18 
Person months 0.5 4 0.5 0.5 

 

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 
As improving public awareness and understanding of the activities and results is an important goal of every 
European NoE, we aim to make dissemination of information about our objectives and the impact of our science a 
high priority. Activities within WP19 therefore will be started immediately. Within the first three months a public 
scientific officer (PSO) who should liaise with the PR initiatives of the participating institutes and with EMBO, 
will be appointed. In principle, the PSO will oversee and help to coordinate all actions related to this area of 
activities. To ensure high public visibility for the NoE from the start,  we anticipate organising a press release 
campaign explaining the aims and the significance of the NOE on alternative splicing for science in Europe as 
well as describing the potential of this field for human health issues. Within the first year a leaflet (brochure) for 
the general public, journalists, industrial managers and policy makers will be produced containing a description of 
the NoE, the scientific concepts in alternative splicing, and all participants with their projects in a language 
understandable to lay people. These materials will also be available for free download from  a public webpage that 
will be linked to the NoE webpage. In addition, all of this material will be offered to the EMBO science and 
society Webpage, providing a link to our public webpage. Furthermore, the PSO will collect teaching material 
about RNA for schools and students that is currently available from NoE participants (as expemplified on 
www.ed.ac.uk/~jeanb). The PSO will visit all participants to get infos about their work, their teaching materials  
and about their local possibilities for PUS (Public Understanding of Science) activities. To support such local 
activities small grants and prizes will be available. Already at the first NoE meeting the PSO will organize a 
competition for the best press release. This material will be organized by topic, and standardized and 
supplemented with additional material which the scientists wish to include. Most of these presentations will be 
provided with different levels of complexity to provide teaching material for different classes, be it high school 
kids, undergraduate or graduate students. Some issues will be selected and presentations prepared for the general 
public. All presentations will be distributed to the members of the NoE and made available for the national PR 
initiatives. Within the first 18 months the PSO will organize a workshop for interested NoE members on how to 
get the message across to the public. They will learn how to formulate a press release, what to consider when 
talking to the media, journalists or policy makers, and how to discuss social and ethical matters about your 
research. This workshop will be repeated at least twice during the five year funding period of this NoE .  
 

 

Deliverables  
17. A webpage for science and society issues (coordinated with  the EURASNET homepage) by month 15 
144. Collection of teaching material about RNA biology (for high scool students, university students of various 
levels and for the general public) (continuation of del.18, month 30) 
19. A training workshop on public understanding of science for EURASNET scientists by month 18 
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20. SMEs and Technology Transfer 

Workpackage description (month 13-30) 

 
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 
120. Update the basic fact file for all NoE members, providing advice and detailed information on the potential legal and 

practical issues confronting academic researchers who wish to commercialize their work (month 30). 

145. Transfer of IP, reagents (e.g. antibodies, plasmids and cell lines) and technology from NOE member laboratories into 
the commercial sector (continuation of del.22, month 30). 

23. Setting up a special screening inititive to identify and characterize RNA-splicing modulators as lead compounds for 
novel anti-cancer, anti-fungal and anti-viral therapies (month 18). 
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21. Reachout to the Broader RNA Community 

Workpackage description (month 13-30) 
 
Workpackage number  21 Start date or starting event: 7 month 
Participant id all       
Person months 27       

 

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:  
Throughout the period, the partners will continue to gather contact information on RNA researchers and groups 
across Europe to maintain a complete contact list. Information about EURASNET will be sent to RNA researchers 
to raise awareness of alternative splicing research. Contacts will be established to facilitate the exchange of 
information on, for example, new positions, upcoming meetings, workshops etc. and repeat e-mail requests for 
information will be sent out at least every 6 months. In particular, information on EURASNET-organised 
workshops will be included to encourage attendance by non-EURASNET RNA researchers. 
 

 

Deliverables  
121. Send EURASNET brochure and information to non-EURASNET RNA researchers in Europe – encourage 
exchange of information on meetings, advertising new positions etc. (month 18) 
122. Prepare updated posters with YIP information for distribution to partners institutions and for use at national 
and international scientific meetings. (month 18)  
123. Invite non-EURASNET RNA researchers to workshops/meetings to support interactions and collaborations. 
(month 24) 
124. Maintain updated contact list of RNA researchers and groups in Europe. (month 30) 
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22. Management 

Workpackage description (month 13-30) 
 
Workpackage number  22 Start date or starting event: 0 month  
Participant id 1a 2 3 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  
125. Report on decisions made during the Annual Meeting 2007 (month 18). 
126. Write amendment for Annex I to integrate winners of the second YIP recruiting round (month 24). 
127. Prepare Annual Report for 2007 period (month 25). 
128. Steering Committee Meetings at month 15,18, 21, 24, 27, 30  
129. Quarterly network e-mail at months 15, 18, 21, 24, 27, 30 
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10.2 Efforts for the 2nd 18 months (month 13 to 30) 
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Joint Programme of Activities 
Integrating activities2 
WP1      8.5                               8.5 
WP2  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 52.5 
WP3  8   1.5 1.5       1.5          1.5 1.5     1.5 1.5       18.5 
WP4     1.5 1.5  2 8 1.5 1.5 1.5                   1.5     1.5 20.5 
WP5  1.5   1.5 1.5       1.5           8             14 
Jointly executed research activities3 
WP6      8  8  42                          6 64 
WP7       8    10   8     8      42  8    8      92 
WP8   10   8   8 10   9 8 8 8      8 8 8  8 8  8  42 8  6  7 180 
WP9  39     8     8 9    8 10 8        8          98 
WP10  10    8 8       8   8   6   42 8      8    6   112 
WP11  10   42          8  8     8 8 8     8        100 
WP12       8    42   8  8 8    8   8 8  8      8  6  120 
WP13   42    8   10   9 8    10         8 8   8 8  6   125 
WP14  10    8         8  42  8  8    8     8   8    108 
WP15  10  6 10 8         8   42            8       92 
Spreading of Excellence activities3 
WP16   1.5  1 0.5  0.5  0.5 0.5  4           0.5 0.5    0.5  0.5      10.5 
WP17  1.5 1.5 0.5 1 1.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 25.5 
WP18  1.5 1.5 1 1 1.5 1 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 4 0.5 0.5 0.5 0.5 0.5 0.5 1 1 0.5 26.5 
WP19           0.5 4    0.5          0.5           5.5 
WP20  1.5   1          0.5  0.5  0.5  0.5    0.5     4  0.5     9.5 
WP21  1.5 1.5 1 1 1.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 0.5 4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 1 0.5 27 
TOTAL 
JPA 

96 59.5  63 59.5 44.5 13.5 19 68.5 57.5 16.5 37 43 35.5 19.5 77.5 65 27.5  19.5 22.5 62.5 37 62 11.5 46.5 11 24.5 32.5 63 19.5 19     

 
Consortium Management Activities 
WP22 
Manage
ment 

45   13.5 13.5       0.5          0.5 0.5     0.5 0.5       74.5 

 
TOTAL 
per 
participa
nt 

141 59.5 10 76.5 73 44.5 13.5 19  68.5 57.5 16.5 37.5 43 35.5 19.5 77.5 65 27.5 10 19.5 22.5 63 37.5 62 11.5 46.5 11 25 33 63 19.5 19 22 10 17.5  

 
Overall 
total 
efforts 

                                   1384 

 
 
 
 
(all numbers refer to person months)

                                                
2 except management of the consortium activities 
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Sections 10.2/10.4 from Annex I (pages 99, 102-110) 
10.4 Project management level description of resources and grant grant [month 
13-30; Jan 2007-June 2008] 

 
 
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. 
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Joint Programme of Activities RESEARCH 

(60 month period) 
 

 
Joint Programme of Activities RESEARCH 

(2nd 18 month period)(month 13-30) 
 

 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 € 210,000 € 60,000 € 
MPG 1b 630,000 € 180,000 € 210,000 € 60,000 € 
CRG 2 630,000 € 180,000 € 210,000 € 60,000 € 
UERLN 3 630,000 € 180,000 € 210,000 € 60,000 € 
UU 4 630,000 € 180,000 € 210,000 € 60,000 € 
EMBL 5a 630,000 € 180,000 € 210,000 € 60,000 € 
EMBL 5b 630,000 € 180,000 € 210,000 € 60,000 € 
TAU 6 630,000 € 180,000 € 210,000 € 60,000 € 
ICGEB 7 630,000 € 180,000 € 210,000 € 60,000 € 
MUW 8 630,000 € 180,000 € 210,000 € 60,000 € 
UEDIN 9 630,000 € 180,000 € 210,000 € 60,000 € 
CNR 10a 630,000 € 180,000 € 210,000 € 60,000 € 
CNR 10b 630,000 € 180,000 € 210,000 € 60,000 € 
LUG 11 630,000 € 180,000 € 210,000 € 60,000 € 
CNRS 12a 630,000 € 180,000 € 210,000 € 60,000 € 
CNRS 12b 630,000 € 180,000 € 210,000 € 60,000 € 
CNRS 12c 630,000 € 180,000 € 210,000 € 60,000 € 
UNIBE 13 630,000 € 180,000 € 210,000 € 60,000 € 
SCRI 14 630,000 € 180,000 € 210,000 € 60,000 € 
MRC 15 630,000 € 180,000 € 210,000 € 60,000 € 
IMM 16 630,000 € 180,000 € 210,000 € 60,000 € 
Unileic 17 630,000 € 180,000 € 210,000 € 60,000 € 
AMU 18 630,000 € 180,000 € 210,000 € 60,000 € 
UAAR 19 630,000 € 180,000 € 210,000 € 60,000 € 
FCEN-
UBA 20 

630,000 € 180,000 € 210,000 € 60,000 € 
UNIGE 21 630,000 € 180,000 € 210,000 € 60,000 € 
UNIVDUN 
22 

630,000 € 180,000 € 210,000 € 60,000 € 
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UCAM-
DBIOC 23 

630,000 € 180,000 € 210,000 € 60,000 € 
HUJI 24 630,000 € 180,000 € 210,000 €  60,000 € 
CERBM-
GIE 25 

630,000 € 180,000 € 210,000 €  60,000 € 
 
 
TOTAL 18,900,000 € 5,400,000 € 6,300,000 € 1,800,000 € 
 
The new contractors incorporated after completion of the first and second YIP round are shown in the 
budget of the Joint Program of Integration! 
 
 
 
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. 
 
 

60 month period 18 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   
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4,000,000 € 

 
 

400,000 € 

 
 

1,200,000 € 

 
 

120,000 € 

 
micro-array 
technologies 

 
 
 

MPG 1a 
=Coordinator 
and Head of 

HTE-
Committee 

 
 

2,500,000 € 

 
 

250,000 € 

 
 

750,000 € 

 
 

75,000 € 

 
small 

chemical 
compound 
screening 

 
 

TOTAL 
 

6,280,000 € 
 

650,000 € 
 

 
1,807,000 € 

 

 
195,000 € 
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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 
(60 month period) 

 

 
Joint Programme of Activities 

INTEGRATION 
(18 month period, 

month 13-30, Jan '07 – June "08) 
 

  
Estimated costs  

 
Requested Grant   

 
Estimated costs  

 
Requested Grant  

 
1. YIP   
MPG 1c * 420,000 €/3y 120,000 €/3y 210,000 € 60,000 € 
CNRS 12d 
* 

420,000 €/3y 120,000 €/3y 210,000 € 60,000 € 

INSERM 
26 * 

420,000 €/3y 120,000 €/3y 210,000 € 60,000 € 

FCSR 27 * 420,000 €/3y 120,000 €/3y 210,000 € 60,000 € 
ISB-SIB 28 
* 

420,000 €/3y 120,000 €/3y 210,000 € 60,000 € 

* First round integrated by month 6 (July 2006). 

FCEN-
UBA20b** 

420,000 €/3y 120,000 €/3y 70,000 € 20,000 € 

ETHZ 29** 420,000 €/3y 120,000 €/3y 70,000 € 20,000 € 
IIMCB 
30** 

420,000 €/3y 120,000 €/3y 70,000 € 20,000 € 

UPF 31 ** 420,000 €/3y 120,000 €/3y 70,000 € 20,000 € 
SOTON-
HGD 32 ** 

420,000 €/3y 120,000 €/3y 70,000 € 20,000 € 

2 rounds of 
5 YIP 
awards 

 
4,200,000 € 

 
1,200,000 € 

 
1,400,000 € 

 
400,000 € 

     
** Second round integrated by month 25 (Jan 2008). 

Winners of the second round of YIP awards start their contract during the second 18 
month period in month 25 (Jan 2008), therefore the requested grant for this group is 
only  20,000 € covering months 25-30 of the second 18 month period. 
 
2. Interdisciplinary Meetings 
MPG 1a 50,000x1/3 € 50,000x1/3 € 10,000x1/3 € 10,000x1/3 € 
UERLN 3 100,000x1/2 € 100,000x1/2 € 20,000x1/2 € 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 € 
     
3. Web-Services 

400,000 € 400,000 € 120,000 € 120,000 € SCRI 14* 

50,000 € 50,000 € 15.000 € 15.000 € 
EMBL 5b 100,000 € 100,000 € 30,000 € 30,000 € 
* takes over from UERLN 3 effective July 2007 (month 19) 
 
TOTAL 5,000,000 € 2,000,000 € 1,615,000 € 615,000 € 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 13-30 
2 biennial international 
conferences on alternative 
splicing 

 
140,000 € 

 
- 

3 annual conferences 300,000 € 100,000 € 
90 training bursaries 270,000 € 81,000 € 
workshops 300,000 € 80,000 € 
2 career development 
workshops 

 
40,000 € 

 
20.000 € 

   
Total 1,050,000 € 281,000 € 

 
For the first 18 month JPA (Jan 2006-June2007) EURASNET requested funds for one annual (100.000 €) 
in 2006 and one biennial conference (70.000€) in 2007. EURASNET delivered two annual conferences 
(Barcelona 2006, Ile de Bendor 2007) in the first 18 months, which equals 200.000 €. For the next 18 
month period (Jan 2007-June 2008) EURASNET requests funds for an annual meeting (100.000 €). 
 
 
 
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). 
 
 
 
 

 
 (60 month period) 

 

 
 (month 13-30 period) 

 
Participant Estimated costs Requested Grant  Estimated costs Requested Grant  

 
MUW 8  

60,000 € 
100,000 € 
40,000 € 

 
60,000 € 
100,000 € 
40,000 € 

 
18,000 € 
30,000 € 
12,000 € 

 
18,000 € 
30,000 € 
12,000 € 

TOTAL 200,000 € 200,000 € 60,000 € 60,000 € 
 
 
 
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 
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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 
(60 month period) 

 

 
MANAGEMENT 

(month 13-30 period) 
 

 Estimated costs Requested Grant  Estimated costs Requested Grant  
 
MPG 1a 360,000 € 360,000 € 108,000 € 108,000 € 
CRG 2 150,000 € 150,000 € 45,000 € 45,000 € 
SCRI 14* 180,000 € 180,000 € 54,000 € 54,000 € 
Travel costs 10,000 € 10,000 € 3,000 € 3,000 € 
* takes over from UERLN 3 effective July 2007 (month 19) 

 
TOTAL 700,000 € 700,000 € 210,000 € 210,000 € 

 
Total over all activities: 

 32,130,000 € 10,000,000 € 10,273,000 € 3,161,000 € 
 
 
ONLINE REPORTS 
 
Despite extensive telephone and e-mail contact with the SESAM helpdesk in Bruxelles, 
it was not possible for some of the consortium members to file their online reports. 
These were therefore sent as print versions. 


