International Training Programme in Proteoglycans and Glycosaminoglycans: from chemistry and function to biological and medical applications

Summary
This training programme was designed to provide essential fundamental knowledge to (primarily) PhD students but also Masters students at the start of their studies on projects related to proteoglycans (PGs) and glycosaminoglycans (GAGs).  It was held between the 19th and 28th of May 2011 in Paris, at a specialist, low-cost, location for on-site training (FIAP) with some additional lectures hosted by local Universities. There is a clear need for focussed training of this kind as most degree courses are unable to deliver the expert knowledge required for this specialised area of research.  Although some European countries offer a limited amount of doctoral training nationally this is influenced by the activity of research groups within that country.  By combining expertise from across Europe the International Training Programme offers a high-quality doctoral training programme which will prepare the students for their future research projects as well as enabling them to appreciate the variety of techniques and model systems used within the field.

This year we assembled a particularly high-quality list of speakers/teachers which in turn helped to attract students from all over Europe. ERASMUS was a major funder of the meeting but this source of funds restricted the number and background of students participating in the meeting.  ESF funding allowed us to open up the meeting to a much broader range of students from non-ERASMUS partner Universities.  Even with ESF support we were still over-subscribed for the meeting.  The course ran with 33 students (see list below) and was a lively, informative and highly useful event.  This meeting has played a significant part in supporting and encouraging a European network of young scientists working in the PG/GAG field. 

Discussion of Scientific Content

We were fortunate to be able to have an international expert in PGs, Professor Jeff Esko deliver the introductory lecture of the meeting. Prof. Esko (San Diego, USA) gave a lively, enthusiastic overview of the field highlighting where significant discoveries have been made in recent years as well as outlining where challenges still remained. The presentation was well received by the students who asked many questions after the lecture and during the drinks reception which followed. On day 2 we moved on to the training lectures.  These were presented with the first 30 minutes containing information at a ‘teaching’ level to ensure that all students gained the maximum benefit from the talks.  The last 15 minutes of each lecture was then at a higher ‘research’ level to stretch the students and to ensure that all topics contained something new for our varied student audience. After an introduction to the complexities of carbohydrate nomenclature (Maria Teresa Barros, Portugal) we learnt more about the complex chemistries of these fascinating molecules (David Bonnaffe, Paris). Prof. Esko then returned to discuss GAG biosynthesis and structural regulation.  The afternoon of the second day saw the first of the student presentations.  Every student gave a short presentation of their current research project which was then open for questions/comments from students and teaching staff. As in previous years, this proved to be very popular with the students as it provided an opportunity for them to find out what other groups were interested in and to identify where they had shared interests or techniques. It was also a fantastic opportunity for the students to discuss their work with experts in the field with the lecturers on-hand for the vast majority of the week. The students came from a very diverse background with chemists and physicists working alongside medics and biologists.  A list of students and their project titles are given below.
	Name
	Country
	Institute
	Project

	Eleonora  Macchi
	Italy 
	Ronzoni Institute
	New NMR tools for the characterization of carbohydrate

	Gan Lin Zhang
	France
	UPEC laboratoire CRRET
	GAGs mimetics, candidates for Alzheimer’s disease

	Nerea Guedes 
	Spain
	Biofunctional Nanomaterials CICBiomagune
	Solid-Phase Synthesis of Heparin Precursors by Sequential Assembly of Monosaccharide Building Blocks

	Ruth Steer
	UK
	University of Manchester
	How LTBP-1 cell surface interactions direct the deposition of latent TGF-β into the extracellular matrix

	Marissa Maciej 
	UK
	University of Manchester
	Heparan sulphate: just touching the surface

	Francisco Javier Ramos Soriano
	Spain
	UNIVERSITY OF SEVILLE
	Synthesis and biological evaluation of S-Neoglycopeptides and their corresponding glycoclusters with potential affinity towards selectins and enterotoxins. 

	Pranitha Jayadev Kamat
	Switzerland 
	University of Bern
	Characterization of shed heparan sulfates in pig model of myocardial ischemia reperfusion injury.

	Geraldine Epane
	France
	OTR3
	 MATRIXCELL Project 

	Carina Crucho
	Portugal
	Universidade Nova de Lisboa
	Polymeric nanoparticles for drug-delivery systems 

	Ramesh Babu Namburi 
	Sweden
	Uppsala University
	Characterization of Structure and Binding Properties of GAGs in Different Echinodermata 

	Mohamed Attia
	France
	UPEC laboratoire CRRET
	Alteration of overused supraspinatus tendon: a GAG connection

	Alexandre Erdmann
	France
	UPEC / Université Paul Sabatier de Toulouse
	Synthesis of novel antiatherogenic agents

	Vanessa Correia
	Portugal
	Universidade Nova de Lisboa
	Antimicrobial polymeric membranes for water treatment - microbiocide membranes

	Elisa Martínez de Castro
	Spain
	University of Seville.
	N-alkoxyamine-based glycodiversification

	Cristina Ferris
	Spain
	University of Seville.
	Biodegradable Sugar-based Polymers. Novel Functionalizable Polyurethanes for Biomedical Applications.

	Mahsa S.Dadras
	Sweden
	Uppsala University
	Heparanase modulation of cell proliferation

	François Saller 
	France
	University of Paris Sud
	Therapeutic potential of antithrombin in severe sepsis and inflammation 

	Leyya Mansoor
	France
	UPEC 
	Effect of HARP (Heparin Affin Regulatory Peptide) inactivation on adult stem cells, Mesenchymal Stem Cells (MSCs) and Satellite Cells (SCs) 

	Sara Pijuan Galitó
	Sweden
	Uppsala University
	Fishing of Serum Components involved in self-renewal of mouse Embryonic Stem Cells

	Noemi Veraldi
	Italia
	
	Extraction and characterization of  heparan sulfate from rabbit cartilage tissue

	Rocío Rísquez Cuadro
	Spain
	University of Seville.
	Design, Synthesis and Biological Evaluation of New Glycosidase Inhibitors 

	Sandrine Chantepie-Laborde
	France
	UPEC 
	Responsible of LC platform

	Julia Sepúlveda-Díaz
	France
	UPEC 
	Functional and Structural alterations of Glycosaminoglycans in Alzheimer’s Disease

	Sofia Perret
	France
	UPEC 
	Effect of RGTA® in the treatment of periodontitis

	Alex Smith
	UK
	University of Manchester
	Study of mutant heparan sulphate

	Thibault Bouderlique
	France
	UPEC 
	Influence of the heparin binding protein HARP on adult tissular stem cells: bone regeneration applications. 

	María de los Ángeles López García
	Spain
	University of Seville.
	Stereocontrol synthesis of 2-substituted 1,3-azasilahetrocycles 

	Lucien Bildstein
	France
	OTR3
	HS mimetics for regenerative medicine

	Véronique Barbier-Chassefière
	France
	UPEC
	GAGs in tumor proliferation

	Natalie Miazga
	UK
	University of Manchester
	Cell-cell and cell-matrix interactions in ES cell biology

	Cédric Przybylski
	France
	Evry, Paris
	Physical analysis of GAGs

	Mouna Mothere
	France
	UPEC
	Chemical analysis of GAGs

	Tiarnan Keernan
	UK
	University of Manchester
	Glycosaminoglycans of the eye and their role in macular degeneration


In the evening of day 2 the students took part in a cultural exchange event organised by Cretil University. This was a huge success.  Students who had initially been nervous of presenting in front of each other and in front of the lecturers increased in confidence and it also helped significantly with group building which was important during the course but also very important in building a sustainable community amongst these younger scientists.  On day 3 the students learnt about the complex roles of PGs in development and physiology with talks from Lena Kjellen (Uppsala), Sally Stringer (Manchester), Cathy Merry (Manchester) and Jin-Ping Li (Sweden).  In the afternoon the students began work on their ‘technique exchange amongst experts’ (TEAE) presentations.  For these, the students were assembled into groups which contained a mixture of students from different disciplines. The group are then assigned a technique used frequently in the study and characterisation of PGs/GAGs. Those students who are familiar with the technique then work to help the students to whom the technique is new understand and present a short introduction to the technique. This again helps build a good group dynamic as well as making the students less nervous of asking questions about techniques they do not understand as they can ask each other rather than having to ask the lecturers.   
On day 4 we continued with the student presentations and had another afternoon session to prepare the TEAE group work. On day 5 we moved on to the physicochemical approaches for the study of GAGs/PGs with presentations from Marco Guerrini (Milan), Florence Gonnet (France), Milos Hricovini (Slovakia) and Jeremy Turnbull (Liverpool).  Later in the day the students gave their TEAE presentations.  This was a very lively session with the students asking lots of questions of each other and of the lecturers – we ended the session (exhausted) at around midnight!

On day 6 we started with a lively introduction to the analysis of GAG-protein interactions with an excellent presentation from Professor Hugues Lortat-Jacob (Grenoble, France). This was followed by a discussion of alternative techniques and approaches by Fabrice Allain (France) and an introduction to GAG chemical synthesis from Christopher Maycock (Portugal).  In the afternoon the students and lecturers enjoyed a well deserved afternoon excursion to the beautiful gardens at Giverney.  We were lucky to have excellent weather and the sunshine revitalised everyone after many animated discussions and late nights.
On day 7 we were hosted by UPEC Créteil, and we moved on to a discussion of the the Physiology and Physiopathology of GAGs.  Presentations from Rosa Chenin (Argentina) and Christophe Morin (Paris) provided an excellent introduction to the involvement of GAGs in human disease and this was followed by an animated presentiaion from Denis Barritault (France) describing how GAGs and more specifically GAG mimetics can be applied in the clinic.  Israel Vlodavsky (Israel) and Christian Viskov (France) gave both a research and an industrial perspective on this.  In the afternoon the penultimate group of students gave their research presentations. 

On day 8 the presentations were around the theme of ‘GAGs- from synthesis to therapeutics’. For this, we were generously hosted by Orsay University.  Talks from David Bonaffé (France) and José Luiz De Paz (Spain) provided a more detailed description of how synthetic GAGs can be produced and displayed in microarray format.  Marie-Anne Colle (France) then gave an overview of her work studying disorders of GAG metabolism, the mucopolysaccharidoses. After lunch Cathy Merry (UK) and Patricia Albanese-Uzan (France) discussed GAGs in stem cell biology and biomaterials design.  In the afternoon the final group of students gave their research presentations.
On the final day, the last two teaching presentations were from Fernando Sineriz (France) and Christine Le-Narvor (France) discussing chemical strategies for synthesising and labelling GAGs.  IN the afternoon, presentations were given by students where the groups had worked to prepare a recently published paper for presentation to the group.  As with the TEAE sessions, this was very popular with the students and helped encourage a good group dynamic as well as the acquisition of new knowledge. 

At the end of the session we initiated a discussion on the current position of GAG research, encouraging the students to think about recent significant discoveries and how these may lead to new applications of GAGs in the clinic and in wider society. In the evening we were fortunate to have the gala dinner for the course at the Tour Montparnasse in Paris.  

On the final day we held a reflective session were we distributed questionnaires to the students to provide feedback on the meeting.  We also held a group discussion to find out the elements of the course which were felt to have gone well as well as those which we could improve on in future meetings.  Overall, the students were very positive about the course – in particular they appreciated the range of speakers and how available these scientists were for discussions with the students during the week.  Many of the students felt that contacts made during the week would help them with their future research careers.  
Assessment of the results and impact of the event on the field
We are very grateful to the ESF for providing funds to support this meeting.  The feedback from the students was highly positive and the funding from the ESF was critical in allowing us to broaden the student participation in the meeting to include non-ERASMUS sites. For many of the students, the course provided an excellent opportunity to meet prominent group leaders from across Europe.  This is likely to provide a mechanism for supporting European mobility, encouraging students from various countries to move to new sites to continue their studies.  We already had examples of students arranging to move between groups as a result of the meeting.  
Perhaps one of the most important outcomes of the meeting was the evolution of a new network of students who have remained in touch, and have additionally joined with the students who attended the course which ran the previous year.  This network of students, linked by their interest in GAGs and proteoglycans provides ongoing support, both scientifically and pastorally and is likely to play a significant role in encouraging a new generation of scientists.

We have applied for funds from EMBO/FEBS to run the course again in 2012.  To provide a different emphasis to the meeting we have proposed moving the host city and holding the course in Manchester, UK.  This would also enable us to amalgamate the course with an ongoing training course in cell-matrix biology held annually in Manchester (Get Connected). For the 2012 meeting we would like to increase the numbers of students participating to reflect the overwhelming interest we had the in 2011 meeting and to try and make the course more inclusive to involve participants from more groups across Europe.  We have already assembled an excellent programme of teachers (this was made much easier due to the acknowledged success of the previous courses) and aim to keep many of the individual features of the training course (presentations by all students, TEAE) as these are partly why it has become so popular.
