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1. Project execution
1.1    Summary of the activities and major achievements
MAX-INF2 had two main defined goals: firstly to achieve long-term integration of the infrastructure for macromolecular crystallography (MX) in Europe, secondly to organise workshops and schools for the European MX user community, in particular for young scientists (Ph.D. students and postdocs). The two approaches were tightly integrated, since one way to ensure effective use of the MX facilities is to educate the user community, the infrastructure stakeholders, in the intricacies of their operation, which leads to good common practice. Basic training in the methods in and around MX is also highly desirable in this respect. MAX-INF2 aimed to continue the work of the highly successful FP5 network MAX-INF (record number 19468).
During the 5 years that MAX-INF2 was active, these goals have been achieved by a twofold approach. The integration goals of MAX-INF2 were achieved primarily through Integration Workshops. These meetings brought together the MX beamtime suppliers at the various synchrotron sites as well as developers of both soft and hardware applications for MX. In addition representatives of different user groups were also present in order to secure an optimal flow of information between the infrastructure providers, developers and users of the diverse facilities. In total 3 Integration Workshops have been organised by different partners (Partners 2, 5 and 8)). These workshops have been an important tool for collaboration around MX at synchrotron sites. Since MAX-INF2 ran partly at the same time as EU projects that covered aspects of method development for MX, care was taken that the integration meetings were complementary rather then overlapping with meetings organised within other projects such as BIOXHIT.
A second, tightly integrated approach, was to organise workshops and schools for the European MX user community, in particular for young scientists (Ph.D. students and postdocs). MX is essentially a physical science, and since more and more research groups with a biological or medical background are embarking on crystallography experiments, the need for teaching the basic principles of protein crystallography, e.g. X-ray data collection and structure determination, analysis and exploitation, is growing. This will ensure the development of good common practice in the MX user community. The approach has been that the schools provided a broad theoretical background on both the methodology of MX, as well as dissemination on new approaches within method development, while the workshops were more practically oriented and could be targeted to specific topics. This dual approach provided an adequate balance to provide new generations of users at the MX beamlines at synchrotrons with adequate information on the methodology and developments within MX.
In total two Theoretical Schools on the Crystallography of Biological Macromolecules were organised by partners in MAX-INF2. These Theoretical Schools addressed the methodology of MX in a mainly lecture-based format, which differentiated them from the Practical Workshops described below. One of the main purposes of the Schools was to encourage good practice, common protocols and collaboration by educating the practitioners of MX. About 200 participants, including many students and young scientists (Ph.D. students and postdoctoral fellows) attended each of these schools. The participants were not limited to members of the consortium and came predominantly from EU member states. The main lectures were be given by acknowledged experts; however young scientists were given the opportunity to present their work. The main emphasis of the school was on new developments
in both hardware and software applications for MX, ensuring that a wide audience of young scientists would benefit from the latest developments and that a good standard of common practice was set for the European community.
In total 23 practical workshops were organised in diverse thematic areas from basic crystallography to more applied science. An overview of these workshops can be found in Table 1. In almost all workshops the goal has been to cover basic theory and good experimental practice on a common basis. The topics that the workshops covered ranged from basic introductions to crystallography to specialised topics such as phasing, radiation damage or structure aided drug-design. The majority of the workshops were organised at the different synchrotron sites, ensuring hands-on experience at the beamlines. Together these workshops spanned a wide region of expertise, and new developments within the field could easily be shared with a wider community, reaching both academic and industrial audiences. These practical workshops have all been a great success and have met with a very positive response from both the students as well as the tutors involved. The majority of these workshops were only open for a limited number of participants and, due to the huge interest in the community for attending these events, many applicants had to be refused access. Some of the workshops were oversubscribed by a factor of 5 (e.g. 100 people applying for 20 places).
Most of the workshops were directed towards younger, relatively inexperienced scientists. However, in the case of one of the workshops (no. 18 in Table 1, organised during year 4 of MAX-INF2), the scope was altered and it was more oriented around integration and cooperation. This particular workshop concerned the further development of new algorithms used in software for modern crystallography. This workshop brought together specialists in software development for structural biology to exploit the technology for maximum benefit and to propose new methods that envision future gains in processing power. This approach is a benefit for the further development of the field and ensures an integration of efforts. The concept of this workshop was rather novel, but it proved to be very successful, as can be judged from the fact that the proceedings of this particular workshop have led to the publication of a series of 9 articles in Acta Crystallographica D.
In planning the workshops in general, organizers have ensured that there would be sufficient time available for discussions and interactions of the participants together. This kind of interactions can lead to new collaborations and exchange of knowledge.
1.2. Dissemination and use
The situation regarding dissemination of knowledge in MAX-INF2 has been somewhat special, since a major part of the activities of the network consists of organising workshops and schools, and our deliverables are thus in themselves tools for the dissemination of knowledge. However we have taken additional steps to ensure that knowledge from the network is spread as widely as possible. All the practical workshops were both announced and logged on the network's Web page (http://www.ccp4.ac.uk/maxinf) and a majority had websites themselves where information could be obtained. Where possible and relevant, presentations made at the workshops have been made available on the MAX-INF2 website. The workshops were always announced on the electronic bulletin boards relevant for the MX community, which ensured spreading of the information to thousands of potential participants and future infrastructure stakeholders.
A Scientific Advisory Group, consisting of representatives of influential MX user laboratories outside of MAX-INF2, was invited to participate, and representatives have been present at the several Integration Workshops and Coordination Meetings. Apart from their input on the
direction of the network, they also spread information about the work of MAX-INF2, primarily by encouraging members of their laboratories to attend the Practical Workshops and Theoretical Schools.
In order to ensure that the MAX-INF2 project complemented rather then overlapped with other European efforts within the field of structural biology such as BIOXHIT, SPINE2 and the JRA1 section of IA-SFS, we had close contacts with the coordinators of these projects. As a consequence we co-organised courses when this seemed appropriate. In addition a special session at the 2nd Theoretical School in year 4 was organised to present recent results of the EU network SPINE2.
For knowledge transfer to a wider community, both for knowledge obtained from the project and knowledge about the project itself, diverse publication methods have been used. A series of nine articles, originating from a workshop in 2008, was published in Acta Crystallographica Section D. This is one of the main journals for publishing progress on the development of either hardware or software for applications within macromolecular crystallography. A book based on the discussions and scientific contributions stemming from another workshop organised in year 3 (2007) will be published by the Royal Society for Chemistry. Knowledge about the project MAX-INF2 was also spread through a paid article in the public service review on the European Union, issue 18, page 222. This issue was dedicated to how Europe was coordinating research goals, a theme to which MAX-INF2 is well fitted.
