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1. - Executive summary

The meeting was held on February 21 and 22 in Casa Sefarad-Israel in Madrid. The newly created IMDEA Nanoscience Institute, to which I am also appointed, had established earlier this year contacts with this institution to promote scientific collaborations between Spain and Israel in the area of nanoscience. Given that these two countries are precisely the ones better represented in this workshop, Casa Sefarad-Israel considered it an excellent opportunity to show their support by co-sponsoring the workshop providing us a meeting room, the meals and the coffee breaks.  This cultural Institution, established by the Ministry of Foreign Affairs and Cooperation, the Autonomous Community of Madrid and the Madrid City Council, is located downtown Madrid in a XVII century building and provided an excellent environment  in which to celebrate the workshop. The meeting room, located near the palace´s garden, offered a nice and quite setting which greatly contributed to create a warm and friendly atmosphere that facilitated interactions amongst the participants.  
           The participants, 14 overall, coming from 6 different countries, strongly appreciated the benefits of celebrating the meeting downtown. We had the opportunity to take a walking tour around downtown Madrid, kindly arranged and provided also by Casa Sefarad, before attending the workshop dinner, celebrated at a Restaurant within walking distance from the meeting venue and located right across the Royal Palace.  The Israeli participants, who had played an essential role in gathering this consortium, felt comfortable and honored by the generosity of the co-sponsoring institution.
          All of the participants were hosted in the Residencia de Estudiantes belonging to the Spanish Research Council (CSIC), a historic place that in March 2007 was honored as European Heritage site by the European Heritage Committee. It now operates as a residence and cultural center hosting researchers and artists from all disciplines.  During the historic stage (1910 -1936) the Residencia became a venue open to European culture and maintained a fluid relationship with universities and institutions through fellowships, conferences and other activities.  The Residencia   continues that mission today and has become once again a center recognized world-wide for promoting dialogue between different cultures and disciplines, and where scientists and artists from around the world lodge.
        I take some time to describe the non-scientific organizational circumstances that surrounded the workshop since I consider that these details played an important role in the success of the meeting and in strengthening the bonds created between the participants. I should point out that most of us did not know each other personally. We had pulled together this interdisciplinary board of participants by having each one of us contact people they knew and whose expertise contributed to the development of the project. At the end we constituted the rich consortium by crossing over several bilateral interactions. As will be detailed below in the description of the scientific content or the workshop, the discussions were relaxed and fruitful and we all came out with the strong convincement that this project is extremely interesting from a scientific point of view. Additionally, I dare to say that the good personal communication achieved will reinforce the strong motivation and commitment to future (and expected to be difficult) search for financial support. 

      I strongly regret that no ESF representative was able to come to verify my words. Please feel free to ask other participants about their impressions on the meeting.

        We had 14 participants in the workshop. Two of the invited participant, Angela Silmon from UK, and Heike Riel, from Switzerland, were at the last minute unable to attend.  The two main parties were from Israel and Spain, contributing 4 participants each. The 4 participants from Spain, including myself, belong to different institutions from Madrid: CSIC, IMDEA Nanociencias as research institutions and Biomol Informatics, a small company. Out of the 4 Israeli participants, 3 belong to Tel Aviv University and one to a small company, WizSoft. The 6 remaining partners came from 4 additional countries: 2 from Lithuania,  from a Biochemistry Institute at  Vilnius University and  a Physical Science and Technology Institute, 2 from Sweden, from the Medical Biochemistry and Biophysics Department at Umea University and a company, SwedClone AB,  one came from the Netherlands, from the MESA Institute for Nanotechnology of the University of Twente, and the last participant from the United Kingdom, from the Chemistry Department of the University of Cambridge.
  
The main objective of the workshop was to establish a well defined working plan to search for proper European funding in the coming calls. That was the interest in celebrating the workshop as early as possible in the year.  The meeting was organized as to include both an initial session in which the participants shared their on-going research in areas related to the project and a second part with ample time for discussion to define the guiding lines to be developed in future funding applications and to identify, within the calls expected for this year, the one that best suits our interest.  

We were able to conclude that there is ample interest and room to develop a synthetic platform for self organized inorganic materials based on the self assembling properties of bacterial proteins; that the biological properties of cytoskeletal properties and amyloid proteins represent an important advantage over the widespread and more explored use of DNA as a biological biotemplate; that the different and complementary expertise from the participants provided an excellent platform that should be complemented by additional partners  to provide large scale protein production capacities and that there is one call within theme 4, NMP, of the COOPERATION WORK PROGRAMME 2011 of  FP7  that will be open in july, to which we can apply.
2.- Scientific content of the event
The morning and the first part of the afternoon sessions of the workshop were dedicated to 10-15 minute presentations from each participant to explain their expertise and on-going research activities related to the project.
 The first block of presentations gathered the 3 groups that are currently working with the FtsZ bacterial cytoskeletal protein, essential for cell division, which has also been identified as interesting for the development of biological scaffolds for nanostructuring inorganic materials.   Prof. Ehud Gazit´s goup (Israel), presented their ongoing work on the use of genetically engineered FtsZ protein for its use as a biomolecular scaffolds for the fabrication of organic and metallic nanowires. This recently published work constitutes the inspiration for the creation of this consortium, whose aim is to pursue these initial results to develop a useful synthetic platform for bottom up self-assembly of hybrid organic-inorganic nanostructures under mild conditions.  Miguel Vicente´s group (Spain), who had initially provided the FtsZ protein material to the Israeli group, described the work on the identification and modification of this and other proteins participating in E.coli division cycle, as well as their interactions and sequential expression. My group presented our most recent work on the characterization, at the single fiber level, of in vitro polymerization of mutant FtsZ proteins on lipid surfaces and the effect that the orientation of the protein on the surface has on the type of structures formed.   All together,   these initial presentations showed that within the consortium there is excellent expertise on the expression and genetic modification of FtsZ , its coupling to inorganic materials, as well as in control  and modulation of  its in vitro assembly properties.
The second set of presentations was made by two groups working with amyloid fibers. Ludmilla Morozova-Roche (Sweden) presented on-going work in her group characterizing reversible and irreversible amyloid formation, as well as their experience in producing ultrathin silver nanowires using amyloid fibers as biotemplates.  Tuomas Knowles (United Kingdom) presented his work on amyloid fiber formation and mechanical characterization of amyloid fibers.  From these presentations we concluded that amyloid fibers constitute an additional set of proteins to use as biotemplates, either on their own or combined with other proteins and that within the consortium we have people with enough expertise to handle the expression, characterization and modification. 
The last part of the morning session was dedicated to presentations from the two partners with expertise in bioinformatics. Paulino Gomez-Puertas, from Biomol Informatics, a small company based in Madrid, Spain, presented the bioinformatic tools they have used to develop computer simulations of FtsZ polymers, one of the proteins they have most extensively studied.  Mira Marcus-Kalish, from the small company WizSoft based in Israel, presented their capabilities and their patented algorithm for data mining activities.  We confirmed then the complementary expertise of both partners provides solid in silico support to the project development both to identify and explore possible structural consequences of introducing genetic modifications to the protein and to develop  algorithms to optimize the yield and efficiency of the introduced changes.  
The four remaining presentations were dedicated to protein production and characterization   as well as to polymer manipulation techniques.  Rolandas Meskys, from   Lithuania ,  described the techniques and research lines available at his Department of Molecular Microbiology and Biotechnology, together with recent work developed in his laboratory in the same line of using biotemplates, modified synuclein in this case,  as scaffold for nanostructuring nanoparticles through biotin-neutravidin binding.  Martin Bennink , from the MESA Institute for Nanotechnology, in Enschede, the Netherlands, presented work related to biophysical characterization and manipulation,  at the single  molecule level, of biological fibers of different origin ( collagen, DNA, protein fibrils ) using optical tweezers and a combination of  AFM techniques and micropatterned surfaces. 
Reinhold Wannemacher, from IMDEA Nanociencia, Madrid, Spain, presented work carried out in his lab related to ultrasonic manipulation of self assembling nano and microstructures. He presented published front line research of other groups that illustrate the enormous potential of using ultrasonic techniques to manipulate protein molecules on lipid bilayers indicating the feasibility of carrying out similar experiments on his setup. To finish this session, Arrunas Setkus, from the Center for Physical Sciences and Technology, in Lithuania, referred the work carried out in his lab related with the growth, electrical and mechanical characterization of solid surfaces covered with thin layers of organic material for the development of hybrid systems based on enzyme and solid state devices to use as biosensors.  This last set of presentations confirmed that these partners can provide the experience and knowhow required to characterize, manipulate and integrate new hybrid materials into biosensing devices.
The second half of the afternoon session was dedicated to discuss future funding possibilities.  I first presented a summary of the presentation that was sent to me explaining the structure and funding tools available through the European Science Foundation. Unfortunately, the 2011 Call for EUROCORES Themes, which seemed to us the most appropriate tool, is not being launched this year. We discussed other funding possibilities within FP7. Within the  COOPERATION WORK PROGRAMME 2011, we focused in  the calls within theme 3, Information and Communication Technologies (ICT), and  theme 4, Nanosciences, Nanotechnologies, Materials and new Production Technologies (NMP). We had available, through our local representative, the most recent draft of the calls. We identified that within theme 4 of NMP our project could fit within point  II.1.4: Cross-cutting and enabling R&D, more precisely in the subsection 1.4-2 related to  Hierarchical assembly of nanoscale building blocks . 
   On the second day of the workshop, the discussion was first dedicated to brainstorming. The main issue that was brought up referred to the interest of using self assembling proteins as biotemplates as compared to the more widespread use of nucleic acids (DNA). After a rich discussion, it was clear for all the attendees that the structural, dynamic diversity and richness of protein structures found in nature offered new possibilities not accessible through the use of DNA. The possibility of writing a positional paper to spread this conviction through solid arguments was considered. The brainstorming continued now in the direction of exploring or evaluating the advantages/disadvantages of the different protein systems discussed in the workshop, bacterial cytoskeletal proteins and amyloid fibers. Two important ideas came up: one, that the hierarchical assembly of these polymer forming proteins constitutes an important  trait to exploit for multiscale self assembly of multifunctional materials and the idea that the production of chimeric proteins that combined cytoskeletal proteins properties with amyloid stability could be of interest.  The discussion continued addressing the potential practical applications and benefits of a new synthetic platform for self assembly of hybrid nanostructures under mild synthetic conditions. Partners with experience in the biosensing field emphasized that the issues of integration of organic-inorganic materials and the controlled positioning and integration of  diverse components were important areas that could very strongly benefit from new  synthetic platforms as the one projected. 
  In conclusion, the brainstorm session confirmed the interest of the project, suggested different avenues to manipulate and produce proteins of interest, and  indicated the potential practical interest of a new synthetic platform to be used to develop self assembled biosensors.   
 3.- Assessment of the results, contribution to the future direction of the field, outcome

The fruitful discussions and information exchange taken place during the workshop need now to be trimmed and shaped into a more defined project.  The actions agreed to be taken in order to accomplish this were:

   -- to elaborate a position paper to defend and argue the interest of using protein scaffolds for biotemplates for hierarchical self assembly of hybrid organic-inorganic materials. 

  -- to elaborate the ideas discussed and select, among the many proposals, the best suited to define how to create the hybrid materials, how to characterize them and how to develop a biosensor device useful as a proof of principle of the synthetic platform
--   to start collaborations and search for funding to establish bilateral collaborations between the participating groups in order to advance forward the final objective 
-- to search for new partners, in particular, companies that could contribute in the large scale production of proteins

-- to present this proposal  in the FP7 call expected to come out in july, II.1.4: Cross-cutting and enabling R&D,   subsection 1.4-2:   Hierarchical assembly of nanoscale building blocks .
4.- Final program 
Monday 21 February 2011

10:00-10:15
Welcome 

                                  Casa Sefarad
Marisela Vélez (ICP-CSIC, Madrid, Spain)
10:15-13:00
Morning Session: Proteins self-assembly, FtsZ, amyloid fibers and biochemical tools
10:15-10.45
Presentation 1 “Biotemplates”
Ehud Gazit,Tal  Yehuda and Ludmila Buzhansky (Tel-Aviv University, Tel-Aviv, Israel)
10.45-11.00
Presentation 2 “FtsZ: a powerful protein”
Miguel Vicente (CNB-CSIC, Madrid, Spain)

 11.00-11:15
Presentation 3 “FtsZ on surfaces”
Marisela Vélez (ICP-CSIC, Madrid, Spain)
11.15-11.45
Coffee / Tea Break
11.45-12.05
Presentation 4 “Amyloid fibers”
Ludmilla Morozova-Roche and Monika Vestling (Umea University, Umea, Sweden)
 12.05-12.25
Presentation 5 “Protein self-assembly”
Tuomas Knowles (University of Cambridge, Cambridge, United Kingdom) 

12.25-12:45
Presentation 6 “Bioinformatic tools”
Paulino Gómez-Puertas (Biomol-Informatics, Madrid, Spain) 

12.45-13.00
Presentation 7 “ Data Mining combined tools  applied to binding and conditions optimizations ”
Mira Kalish (WizSoft, Tel Aviv, Israel)

 13:00-15.00
Lunch

15.00-18:00
Afternoon Session: Characterization and Manipulation
15.00-15.20
Presentation 8  “Protein production and characterization”
Rolandas Meskys (Vilnius University, Vilnius, Lithuania)                           

15.20-15.40
Presentation 9 “Biophysical manipulation”
Martin Bennink (Institute for Nanotechnology, Entschede, the Netherlands)
15.40-16.00
Presentation 10 "Ultrasonic techniques to characterize and manipulate self-assembling nano- and microstructures" 


Reinhold Wannemacher (IMDEA, Madrid, Spain)
16.00-16.20
Presentation 11 “Semiconductors and biosensors”
Arunas Setkus (Centre for Physical Sciences and Technology, Vilnius, Lithuania)
16.20-16.45
Coffee / tea break

16.45-17:15              Funding alternatives: ESF, FET Open, NMP, ICT….

                                   Marisela Vélez (ICP-CSIC, Madrid, Spain)
17.15-18:00               Discussion
18.30 -20:30
 Guided tour of downtown Madrid

 20:30                        Workshop dinner

Tuesday 22 February 2011

10.00-13.00
Morning Session: Workshops
10.00-10.45
Workpackage:  “Protein production and design”
Chairman: Ehud Gazit (Tel Aviv University, Tel Aviv, Israel)
10:45-11.30
Workpackage:  “Hybrid materials: control and characterization”
Chairman: Martin Bennink (University of Twente, Enschede, Netherlands)

11.30-12.00
Coffee / Tea Break
12.00-12.45
Workpackage:  “Biosensors and devices”
Chairman: Arunas Setkus (Centre for Physical Sciences and Technology, Vilnius, Lithuania)
12.45-13.00
Open Discussion

13.00-15.00
Lunch

15.00-17.00
Afternoon Session: Roundtable
15.00-16.30
 Wrapping up: workpackages, milestones and derivables
Chairman: Marisela Vélez (ICP-CSIC, Madrid, Spain)
16.30-17.00
Discussion on follow-up activities/networking/collaboration 

17.00
End of Workshop 
Wednesday 23 February 2011

Morning
Departure

5.- Final list of participant

1.- Marisela VELEZ  Instituto de Catálisis y Petroleoquímica

Agencia Estatal Consejo Superior de Investigaciones Científicas ( CSIC) (Spain)
2.- Miguel VICENTE Centro Nacional de Biotecnología

Agencia Estatal Consejo Superior de Investigaciones Científicas ( CSIC) (Spain)
3.- Reinhold WANNENMACHER   IMDEA Nanociencia (Spain)
4.-Paulino GOMEZ-PUERTAS  biomol-informatics SL (Spain)
5.-Ludmilla MOROZOVA-ROCHE Medical Biochemistry and Biophysics

Umeå University (Sweden)
6.-Monika VESTLING SwedClone AB, (Sweden)
7.-Arunas SETKUS  Centre for Physical Sciences and Technology

 
(Lithuania)
8.-Rolandas MESKYS Institute of Biochemistry,Vilnius University,

(Lithuania)
9.-Martin BENNINK Faculty of Science of Technology and MESA+ Institute for Nanotechnology,    


University of Twente  (Netherlands)
10.-Ehud GAZIT  Department of Molecular Microbiology and Biotechnology

Tel Aviv University (Israel) 

11.-Mira MARCUS-KALISH  WizSoft  (Israel)
12.-Tal YEHUDA  Molecular Microbiology and Biotechnology Department 
Tel Aviv University (Israel)
13.-Ludmila BUZHANSKY Molecular Microbiology and Biotechnology Department

Tel Aviv University (Israel)  
14.-Tuomas KNOWLES Department of Chemistry, University of Cambridge (UK)
6.- Statistical information on participants

 SPAIN  
4 participants:  3 males, 1 female 

Age bracket:  between 40-60

Expertise: 1 biophysicist, 1 bioinformatics, 1 microbiologist, 1 physicist

SWEDEN

 2 participants:  2 females
Age bracket:  between 40-55
Expertise: 1 biophysicist,  1 biologist
LITHUANIA

2 participants:  2 males
Age bracket:  between 40-55
Expertise: 1 biochemist,  1 physicist
NETHERLANDS

1 participant :   male 
Age bracket:  between 40-45
Expertise:  biophysicist

ISRAEL

4 participants:  1 male , 3 females
Age bracket:  between 35-65
Expertise: 3 biochemists/molecular biologist and 1 bioinformatics
UNITED KINGDOM

1 participants:    male 
Age bracket:  between 40-45
Expertise:   biophysicist

Overall numbers:  14 participants from 6 countries: Spain ( 4), Lithuania (2) , Netherlands (1), United Kingdom (1) ,  Sweden (2), Israel (4).  

6 females, 8 males

8 Research Institutions/Universities, 3 Small-Medium size Companies

