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1. Project objectives and summary

EU-NMR aims at providing an integrated approach to supporting fundamental research in the life sciences by mobilising the unique tools and expertise available at the five distributed Research Infrastructures for bio-NMR.

The partners in EU-NMR strive to expand the application envelope for bio-NMR techniques. To realise the aims, the awareness should be raised of researchers in the life sciences for the benefits that bio-NMR can generate in their research by executing the following tightly linked activities:

1. 
Network the RIs for bio-NMR operating at the local, regional, national or European level into an integrated structure with transparent access and mutual referral of users;

2. 
Provide external users with overall 790 instrument days annually of Transnational Access (TA) to thSe research environment of the core consortium of high-level RIs in EU-NMR;

3. 
Develop core technologies to increase the scope, application envelope and quality of access for RIs in bio-NMR with respect to:

a. 
Fast, efficient data acquisition modalities for multi-dimensional NMR to establish an efficient and cost-effective service network;

b. 
Strategies to exploit heteronuclear Magnetic Resonance in Liquids and Solids;

c. 
Integration and development of solid-state NMR structural data into a common software package with liquids NMR data to provide high resolution NMR structure and dynamics information.

2. Project website address: http://www.eunmr.eu/
3. Start date: 
1st March 2006

Duration:  54 months (according to the Amendment No. 3, 05.10.2009
4. Access Modalities:

Access to NMR/EPR Spectrometers at BMRZ Frankfurt, SONNMR.LSF Utrecht, CERM Florence, HWB-NMR Birmingham and RALF-NMR Lyon/Grenoble is finally granted if a research proposal for access was positively rated by an International Evaluation Panel. The selection criteria are 1) feasibility of the project, which is first evaluated by the staff of the Research Infrastructure where the application has been submitted, 2) the scientific quality and impact on the scientific community. For this reason each application is sent to two or three members of the International Evaluation Panel.

The proposal of the applicant is submitted via a web-based interface.

After receipt, the form is forwarded to the pre-screening committee which consists of the local facility staff. This committee will screen the proposal on technical feasibility and give a preliminary advice on the type of equipment to be used. In case the proposal is not clear or should be revised in order to be feasible for the use at the facility, they will contact the applicant in order to adapt the proposal.

5. Achievements:

In order to establish NMR as an important tool for functional analysis of biological pathways and to integrate the services available, the following achievements were reached:

1. In order to raise the public awareness, several steps were taken. (i) The FEBS (Federation of European Biochemical Societies) unites 36 Biochemical Societies in Europe and 7 more in associated states, and therefore, the annual conference is a major event in the European community of the biological life sciences. The EU-NMR consortium deem this event as an ideal opportunity for EU-NMR to reach out to scientists who may not be aware of the potentialities of NMR for biological applications. Thus, for the second time, a NMR workshop was held as a satellite meeting of the FEBS congress in Prague, 4th of July, 2009. (ii) A second workshop entitled “International Workshop on High Field Solution and Solid State Biomolecular NMR” was organised with the Laboratoire de Résonance Magnétique Nucléaire (LRMN; hosted by Institut de Biologie Structurale in Grenoble) in Les Houches, France, on June 1-5, 2009. Also as part of the Networking Activity, the standardised NMR quality management workshops were continued. (iii) The Integrated Annual User Meeting was held in conjunction with the Networking activities of the FP7 CP & CSA EAST-NMR project (Grant Agreement Number 228461). The increase of participants promoted the event to an international rank and key-note speakers of world-wide rank could be invited. At the same time, the NMR user group could meet for the fourth time and participate at the policy making for the future position of the distributed NMR research infrastructure.
2. During the project duration, 4144 Transnational Access days were granted to European NMR researchers at the NMR/EPR Spectrometers which corresponds to a surplus of 131% with respect to the contractual stipulation. The additional 983 days of spectrometer access were given free of charge. A broad application envelope (NMR on proteins, ligand interaction, metabolomics, nucleic acids, protein complexes, metalloproteins, membrane proteins, In-cell NMR, Solid-state NMR, Methods, Time-resolved NMR, Dynamics, Relaxometry, EPR) was covered. Access was granted to 67 independent user groups involving 129 visiting scientists from 17 different member states.

3. Novel NMR methodology developed at the Joint Research Activities could already be implemented at the distributed Infrastructures offering Transnational Access. Thus, European NMR Researchers directly benefited from the improved NMR methodology besides the dissemination by publication or conference presentations, respectively. Especially, the improved NMR methods in FAST-NMR (JRA1) originating from Partner 05, 06 and 01 were disseminated and installed at the local portfolio of NMR data recording techniques. The tight collaboration with the vendor, Partner 09, BRUKER Biospin, led to novel direct Carbon-13 detection methods (JRA2) whose dissemination to the distributed infrastructure also improved the quality of Transnational Access. The novel methodology developed at JRA3 not only led to different software packages which are available for NMR users. It also had an impact on the e-Infrastructure of the e-NMR initiative (Contract no.: 213010) as parts were integrated into their program libray. It can be truly stated about the impact on the science community in general that the results developed under the lead of Partner 06 clearly represent the world-wide forefront of FAST-NMR methodology.
6. List of participants

Table 1 - List of participants contributing to EU-NMR activities. Only the first five Research Infrastructures provide Transnational access.

	Part. #
	Organisation
	Organisation (infrastructure) short name
	Short description (i.e. fields of excellence) and specific roles in the consortium

	1
	J.-W. Goethe-Universität

Center for Biomolecular Magnetic Resonance 

Frankfurt am Main, Germany

(Coordinator)
	JWGU-BMRZ

(BMRZ)
	It has hosted a Research Infrastructure since 1996. It is an institution of international renown for its achievements and developments in the fields of protein structure and dynamics; RNA structure and dynamics; determination of protein and ligand interactions and bio-NMR methodology in general. It has coordinated a number of EC-funded projects.

	2
	Universiteit Utrecht

Dept. of Chemistry, Section NMR Spectroscopy

Utrecht, The Netherlands
	RUUTR.BCBR

(SONNMR

LSF)
	It has hosted a Research Infrastructure since 1994. It is an institution of international renown for its achievements and developments in the fields of protein-DNA interactions and bio-NMR methodology in general. It has coordinated a number of EC-funded projects.

	3
	Consorzio Interuniversitario Risonanze Magnetiche di Metalloproteine Paramagnetiche CIRMMP

Department of Chemistry & Magnetic Resonance Center

Florence, Italy
	CIRMMP (CERM)
	It has hosted a Research Infrastructure since 1994. It is an institution of international renown for its achievements and developments in the field of NMR spectroscopy applied to metalloproteins (paramagnetic as well as diamagnetic). In this field, PARABIO has pioneered the use of non-standard structural constraints based on paramagnetic effects in NMR spectra to improve 3D structure determination of metalloproteins, as well as the development of methods based on the coupling of information from NMR and other spectroscopic tools to characterize metal-binding sites. It has coordinated a number of EC-funded projects.

	4
	University of Birmingham

CR UK Institute of Cancer Studies (UNI BHAM)

Birmingham, UK
	UNI BHAM

(HWB-NMR)
	It has established a new Research Infrastructure in 2004. Its members are internationally renown for their achievements and developments in the fields of protein structures, in particular for membrane  associated proteins, dynamics of protein ligand interactions and the development of software for NMR spectroscopy.

	5
	Centre National de la Recherche Scientifique:

(a) UMR 5182 CNRS/Ecole Normale Supérieure de Lyon

(“Laboratoire de Chimie” 

Ecole Normale Supérieure de Lyon, France)

(b) UMR 5075 CNRS/Commissariat à l’Energie Atomique/Université Joseph Fourrier

(“Institut de Biologie Structurale”, Grenoble, France)
	CNRS 

(RALF-NMR)
	Partner 5 is a world leader in the development of solid and liquid-state NMR methodology, and the application of the resulting methods to structural and dynamic problems in molecular systems. Recent experimental developments have concentrated on the development of new multi-dimensional correlation experiments to characterise organic and biological solids or liquid crystals, novel methods of structure determination, the study of dynamics processes and the development of rapid methods of spectral acquisition. National funding has recently been obtained funding to establish a high-field NMR center in Lyon. The center should be operational in 2006, and will be equipped with both liquid- and solid-state spectrometers. The Rhône-Alpes Large Scale Facility  (RALFNMR) is a regional NMR facility. The operational responsibility lies with partner 5a, that in this respect collaborates closely with partner 5b.

	6
	Weizmann Institute of Science

Chemical Physics / Chemistry

Rehovot, Israel
	WEIZMANN
	This research group is devoted to the development and application of new methods in solid- and solution-state NMR, as well as in magnetic resonance imaging (MRI). Stemming from this laboratory are well-established methods for the analysis of materials, minerals and catalysts; Partner 6 has also been the developer and world-wide leading laboratory of gradient-encoded single-scan multidimensional NMR spectroscopy.

	7
	Ecole Normale Superieure de Paris

UMR CNRS 8642

Synthèse et etudes de biomolécules

Département de chimie

Paris, France
	ENS-PARIS
	This group is a world leader in theoretical aspect of bio-NMR spectroscopy. The topics investigated include: the effect of complexation on slow internal dynamics of proteins and nucleic acids, as determined by the measurement of correlated fluctuations; the use of cross-relaxation or Overhauser effects to obtain a measure of local correlation times; correlations between chemical shift anisotropies. The group has been characterizing correlated fluctuations of chemical shifts of donor and acceptor nitrogen atoms in base pairs in nucleic acids (RNA or DNA).

	8
	Max Planck Gesellschaft zur Förderung der Wissenschaften E.V.

MPI f. Biophysical Chemistry / NMR-based Structural Biology

Göttingen, Germany
	MPIBPC
	The laboratory has experience in the development of NMR pulse sequences in the liquid and the solid state in order to detect structurally relevant parameters like dipolar couplings as well as cross correlated relaxation. It has experience in the development of software tools to make use of these data for the faster and more accurate determination of biomolecular structures.

	9
	BrukerBiospin GmbH

Probe Development Department

Rheinstetten, Germany
	BRUKER
	Bruker BioSpin is a major provider of Hardware and Software technology in NMR spectroscopy and imaging and market and technology leader in this field. The majority of the significant technical advances recently made in NMR instruments were developed and first made available by Bruker, such as fully digital spectrometers, ultra-highfield and ultra-stabilized magnets such as the 750 wide bore and the 800 Ultrashield, Cryo-Probes for a quantum leap in sensitivity, and highest-field 900 MHz systems. Bruker has a strong knowledge of the market and carries on intense R&D activities to improve instrumentation and support novel experimental techniques.

	10
	National Institute of Chemical Physics and Biophysics

Laboratory of Chemical Physics / Solid State NMR Group

Tallinn, Estonia
	NICPB
	NICPB has developed novel solid state NMR probes for 30 years. It has licensed technology to major spectrometer manufacturers (e.g. Bruker). Due to unique technical options of the probes, NICPB NMR laboratory is visitited actively  from Europe and US to investigate very different structural problems.

	11
	The Chancellor, Masters and Scholars of the University of Cambridge

Dept.of Biochemistry

Cambridge, UK
	UCAM-DBIOC
	Research at the University of Cambridge is concerned with the structure and properties of proteins. Prominent activities are on the mechanism of protein folding and the relationship between misfolding and human diseases. This is complemented by significant undertakings in the field of software development for NMR applications, and on the development of a unified NMR data model. A wide variety of techniques, notably NMR spectroscopy but also mass spectrometry, electron microscopy and other biophysical methods, are routinely used. Partner 11 is coordinating the CCPN platform.


