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Report on twinning activities between the TriticeaeGenome (TG) and WheatBiotech  (WB) projects
 Catherine Feuillet 
I. Findings and conclusions of the twinning workshop as a whole

The twinning workshop has been a great opportunity to first get insights into the scientific programs developed in Argentina through the different funding activities of the ministry of science, technology and innovation and beyond that about the activities developed in the framework of the Biotechnology platform BIOTECSUR established between Argentina, Brazil, Uruguay and Paraguay (MERCOSUR countries). It was clear that there are a large number of areas of common interest between the European Union and Argentina and MERCOSUR and that the twinning workshop was an ideal platform to initiate contacts for future collaboration. The presentations of each of the selected FP6/FP7 projects and Argentinean projects provided very useful information for the discussions that took place the second day of the meeting. For what specifically concerned the possible interactions between TriticeaeGenome (TG) and the WheatBiotech (WB), preliminary discussions between the PI's by email and exchange of projects summaries had also laid the foundation for finding areas of mutual interest and prepare the twinning workshop discussions. The expected outcomes of the twinning workshop developed by each partner independently were used then a basis to identify during the bilateral exchanges, specific areas of mutual interest and collaborations and discuss concrete mechanisms to proceed in this direction. The discussions were held in the spirit of finding mutual interest and fair exchange between the partners. In conclusion, the twining workshop was very successful and the discussions extremely fruitful for establishing a solid basis to bridge together two projects largely focusing on wheat, a crop species of particular important for the two countries. It was decided that after the meeting return, the two projects leaders get back to their partners and present them the different conclusions and proposals for collaborations to get an agreement on the general concept and on the implementation strategy. They will remain in contact by email and organize visio-conferences in the next months to progress on the establishment of twinning activities. The next chapter provides more detailed information about the issues discussed in session 3 and concrete plans for the future of twinning between TriticeaeGenome and WheatBiotech.
II. Findings and conclusions of the bilateral discussions
1. Names and contact of people taking part in the bilateral discussions
· Catherine Feuillet (TG coordinator, INRA)

· Marcelo Helguera (PI WB,  INTA)

· Viviana Echenique   (coPI WB, UNS – CERZOS)

· Gabriela Tranquilli  (WB partner, INTA)
· Francisco Sacco and Maria Jose Dieguez  (WB partners, INTA)

2. Short description of the projects and domains of activity
The TriticeaeGenome project is designed to achieve significant progresses in Triticeae genomics and support efficient breeding of improved varieties for the European agriculture by:

· Constructing and anchoring physical maps from the wheat and barley group 1 and 3 chromosomes that carry a large number of important agronomic traits (e.g. disease resistance, yield and quality)

· Isolating genes and QTLs underlying disease resistance, yield and quality traits in wheat and barley

· Identifying and exploiting new alleles for the isolated genes through the use of natural and mutant populations as well as wild germplasm

· Supporting the development of new varieties that meet farmer and consumer needs through molecular breeding

· Developing new bioinformatics tools to structure, relate and comprehensively analyse the large scale genomics data gathered within the project and

· Leading, coordinating and integrating Triticeae genomics research

It is developed by 17 European partners including 2 private companies from 9 countries and is funded for a period of 4 years. It is coordinated by C. Feuillet from the INRA Clermont-Ferrand (France).  More details can be found on the website www.triticeaegenome.eu.
The WheatBiotech project (PAE 37108) is designed to create a network of groups with expertise in DNA based technologies (genomics, molecular markers, transformation, TILLING, VIGS, etc), ecophysiology, end-use quality and phytopathology focused on wheat and to transfer the technology to Argentinean seed companies, promoting a fluid communication between public and private sectors. The specific goals are:
· To characterize, evaluate and develop germplasm with increased disease resistance, yield, adaptability and end-use quality.
· To develop molecular markers to introgress new traits into adapted germplasm by MAS.
· To stimulate the adoption of MAS as a routine tool in breeding programs.
· To develop protocols for transformation, VIGS and TILLING 
· To create a web site to publicly display main activities and products 
· To train students at different levels: MSc, PhD, short visits.
· To promote the active interaction between different sectors of wheat   chain (farmers, breeders, industry, scientists) through the organization of workshops and seminars. 
It is developed by 12 partners including 7 private breeding companies from Argentina and is funded for 4 years. WheatBiotech is coordinated by Marcelo Helguera (INTA) and Viviana Echenique (UNS – CERZOS). More details can be found on the web site http://www.criba.edu.ar/pae.

Thus, the main domains of activities shared by the two projects concern the genetics, genomics, agronomy, breeding, bioinformatics and genetic engineering related to wheat with the ultimate goal to improvement wheat.
3. Areas of common interest between projects:

Wheat is an essential crop for both the EU and Argentinean economies that are among the first 10 wheat producers and exporters worldwide. The Wheatbiotech and TriticeaeGenome projects both aim at developing resources (physical maps, molecular markers, populations…) and projects (gene cloning…) to improve wheat breeding through marker-assisted selection and provide training in different areas of expertise. Beyond the projects themselves there is also interest to establish bilateral collaborations between individual institutes involved in the TG and WB projects on specific projects (e.g. gene cloning on 3BS between INRA and INTA).  Thus, the two projects share a large number of common objectives thereby provide many opportunities for establishing collaborations.
4. Main perceived objectives and expectations
The twinning between the 2 projects is expected to provide opportunities to exchange material, data and expertise to support and accelerate the projects activities as well as to explore new areas of collaboration. 
5. Possible concrete twinning activities

The Wheatbiotech and TriticeaeGenome PI's have identified a number of common topics can be developed between the 2 projects:

· The development of and access to new molecular markers  
In this area, the WheatBiotech project could profit from the resources and databases already available in the TG project to accelerate the development of new markers in its projects and get training in new high throughput marker technologies. It was decided to explore the possibility of :
· Providing access to the WB partners to the marker database (SSR, ISBP, ESTs) for chromosomes group 1 and Group 3 that is developed in the TriticeaeGenome WP2. In addition, in the framework of the map based cloning project on chromosome 3BS, markers from the FHB resistance region on 3BS will be provided by INRA to INTA.
· Funding scientific missions of WB members to labs of the TG project to get training in new generation molecular markers

· Establishing new collaborations on genetic mapping of specific traits of interest for WB with high throughput marker technologies in TG labs

· Phenotyping of agronomically important traits for wheat in different environments 
Here, the partners identified mutual interest in evaluating their genetic material in each other's environments. In both project, field trial are planned and it would be interesting to compare the performance of the different wheat panels in Europe and in Argentina. Thus, it is proposed to assess the feasibility to perform
· Field evaluation in Argentina of the association genetics panel for bread wheat of WP4 of TG and possibly for durum wheat (see with R. Tuberosa, Italy who has similar panels for durum wheat) for traits of interest such as yield, abiotic stress resistance, disease resistance (leaf rust, fusarium) ….
· Field evaluation of Wheat varieties from Argentina in Europe with the TG breeders for the same traits.
· The exchange of genetic resources and populations for genetic mapping studies  (start 2009)
Although the characterization of genetic resources is not included per se in the two projects, their use in identifying new alleles for candidate genes (WP3 of TG) and exploring the biodiversity for pre-breeding activities is of great interest for the two projects. There, possible interactions could be developed to:

· Provide a 372 core collection of hexaploid wheat developed by INRA for association genetics studies to the WB partners. Possible evaluation of the core collection in the field can also be discussed. Phenotypic and genotypic data are available for the core collection.
· TG partners could access germplasm from Argentinean bread wheat that is maintained in Marcos Juarez (Cordoba) and durum wheat in Barrow (Buenos Aires) (INTA) :  yield, disease R  data are available for some of the collection.
· identify new sources of fusarium resistance  for bread and durum wheat breeding 
· The access to and exchange of mutant populations, transformations facilities and protocols, GM trials  (2009-2012)
Wheat transformation is of great importance for the two projects and there is mutual interest in exchanging protocols and ideas. In addition, the TG project partners have developed several mutant populations that can be of interest to WB which does not have access to such populations at the moment. Finally, the difficulty of performing field trials in Europe for GM crops and the possibility to do it in Argentina opens perspectives to the TG project. Here, there is potential interest in: 

· Accessing the functional validation resources available in TG (mutant populations and transformation protocols)
· Training WB partners in VIGS transformation and exchanging protocols for stable wheat transformation (e.g. over expression and RNAi)
· Evaluating GM wheat transformed with candidates for target genes of the TG project in the fields in Argentina.
·  The identification of genes of interest for the WHEATBIOTECH project on the chromosomes targeted by TriticeaeGenome (1 and 3)
The TG project will develop physical maps and markers for chromosomes of the group 1 and 3 in wheat (WP1, WP2). Such resources are of great value for any map based cloning project on these chromosomes and therefore discussions were held around potential target genes from WB that could profit from that to accelerate the projects. The following targets:  LMW glutenins on group 1, disease resistance on group 3 have been identified so far and the following actions discussed:
· Screening of the chromosome specific BAC libraries of TG to identify contigs from the physical maps to accelerate targeted gene cloning and marker development 
· Construction of genotype specific BAC libraries (CNRGV Toulouse in TG project develops a new method cheap and quick) 
· Access to other chromosomes through the International Wheat Genome Sequencing Consortium (IWGSC) project that is co-chair by the TriticeaeGenome coordinator 
C. Feuillet the TG coordinator is also a co-chair of the International Wheat Genome Sequencing Consortium (IWGSC), and therefore, the interactions developed during the twinning of the TG and WB projects can be extended to the international wheat community. In the framework of the IWGSC, a physical map of the entire wheat genome is underway (see at www.wheatgenome.org) and by being linked with the IWGSC, the WB partners can have access to resources produced on other chromosomes than the group 1 and 3 that are targeted by the TG project. An immediate action will be that the PI's of WB become members of the IWGSC and join meetings of the consortium to get access to other resources and collaborations.
·  Access to and exchange of bioinformatics tools and databases 

WB is interested in setting up databases and discuss with TG partners about the bioinformatics systems used in the project (WP5). To support this, it is proposed that 
· someone from University of the South (Bahia Blanca) visits the URGI (INRA bioinformatics unit for wheat) and MIPS (Barley bioinformatics databases) laboratories and get training in using bioinformatics tools that have been developed in different labs to make use of the synteny between cereals genome to improve gene marker development
· Exchange and training
Most of the proposed actions would greatly benefit from the possibility to exchange staff between the partners of the TG and WB projects. To initiate actions in this direction, a number of possibilities will be explored:
· INRA Clermont-Ferrand (C. Feuillet) will provide financial support for a PI of the WB project to join the next ITMI meeting in Clermont-Ferrand where the TG partners and the international wheat and barley community will be present. A poster presenting the WB project can be presented. This should provide the opportunity to WB to establish relationships with other partners from the TG project and other laboratories working on wheat worldwide. 

· WB will be included immediately in the TriticeaeGenome Network of collaborators and TG will be identified as an external international collaborator in the WB project. 

· WB will be invited to the next annual meeting of TG that should be held in April 2010 in Istanbul (Turkey). TG will be invited to the WB annual meeting in 2010.
· A number of short term scientific missions will be discussed on specific topics to provide training to WB partners in TG laboratories . In particular, WB partners are interested in participating to the training workshops organized by TG. 
· TG members will be invited to participate to training course at the National University of the South (Bahia Blanca):  This provides the opportunity to give lectures (2-3 lectures e.g map based cloning, use of synteny to develop markers etc….) and meet projects leaders for discussions 

6. Indicative Budget for twining activities
· Support scientific missions = participation to training workshops and/or visit in labs to develop collaborative project (travel and housing costs, bench fees):  ~4'000 US$ per mission (of 1-3 months) x  2 /year x 4 years = 32'000 US$ 
· participation to annual workshops : 1 per year x 2 projects for one person x 2 years: Travel cost (TG and WB projects will try to use some of managing WP money to support this activity)
· Cost for field trial evaluation (to be discussed with breeders)?
7. Workplan, agenda, time frame
Both projects are on the same time frame (2008-2012) and therefore immediate actions can be undertaken to propose twining activities over the 4 next years i. e. 2009, 2010, 2011 and 2012.
   A preliminary time table is proposed below with potential actions and their starting time

	
	2009
	2010
	2011
	2012

	Markers 
Training workshop October 2009 (HT markers)
Training workshop (TE markers)

Access to new marker technologies
	X
	X
	
	

	Map based cloning:

Screening of BAC libraries from group1/3
Training workshop
	X
	
	
	X

	Association genetics

Training workshop 

Field evaluations
	
	X
	X

X
	

	Functional validation

Access to mutant populations

Exchange of protocols
Training (VIGS, RNAi)
	X

X
	X
	
	

	Networking with EU and international community
ITMI meeting invitation

Membership to the  IWGSC
	X

X
	
	
	

	Annual meetings
	
	X
	X
	X

	Short Term scientific missions
	X
	X
	X
	X


It is decided that to 


- discuss further the possibility of implementing the proposed activities within each project with the other partners and keep in contact by emails to define which next actions can be undertaken 


- Host for a month a first short term visit at the INRA Clermont-Ferrand for a scientist of the INTA (F. Sacco group) in the framework of a collaboration on the cloning of a adult plant disease R gene on 3BS


- Organize the visit of one WB PI to the ITMI meeting in Clermont-Ferrand (France) (1-4th September) and discuss there the next steps for the actions that will have been validated by the partners of the 2 projects 
8. Difficulties
- Distance between Europe and Argentina (High cost for missions): it would be a good idea to develop visio-conference facilities to communicate more efficiently and regularly between the EU and Argentina. INRA Clermont-Ferrand has such as facility and several of the TG partners as well, a support will be requested in Argentina to equip one of the PI lab for visio conferencing.
 - Restrictions to germplasm exchange (phytosanitary certificate for viruses)

- check IP issues with breeding material, populations exchange (private breeders involved in the 2 projects)

9. Plans for communication
· Link on the respective website to the other project website

· Refer to the other project when presenting data obtained in common at international conferences

· Common scientific papers
