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REPORT OUTLINE

I-Report on Activities (this Meeting) 
A. Europe (overview by Maria Teresa Cervera, Christophe Plomion, Björn Sundberg)

B. Overview of Recent US Conifer Genomic Activities

C.  Overview of Recent Canadian Conifer Genomic Activities

II - Development of proposal to form and support an international consortium in conifer genomics. 

I- Report on Activities (this Meeting) 
A. Europe (overview by Maria Teresa Cervera, Christophe Plomion, Björn Sundberg)
Structure: In general, European partners will commit through national support programs and at the European level with support from Transnational initiatives (ERA-NETs…) and R&D EU projects. As an example, Spain has established a multidisciplinary platform to coordinate activities and get support from diverse agents (private and national companies, regional governments, and several foundations and Ministries) and submit proposals. Ministry of Science and Innovation has already funded an exploratory research through a pilot project. Sweden: Contacts with private sector will be established to look for financial support.

Targeted species: Pinus pinaster, Pinus sylvestris and Picea abies
Ongoing projects to develop the 1st phase of the initiative (development of genomic tools): 

· FP6 NoE EVOLTREE includes:

Roche GS-FLX high throughput cDNA sequencing for unigene identification & characterization

FLcDNAs characterization

BAC sequencing (8 BACs from P. pinaster) complements Spanish project (see Spanisht project)

Comparative mapping in Pinaceae

· R&D EU projects FP7-KBBE-2007-1 Novel forest tree breeding: NOVELTREE: Novel tree breeding strategies

Gene variability

comparative mapping

comparative QTL analysis

· MICINN funded pilot project (Spanish): Activities: 

Sequencing of 8 BACs from a library constructed by UMA from diploid tissue of Pinus pinaster. A set of common full-length cDNAs will be used to identify orthologous BACs between USA (P. taeda) and Canada (Picea glauca) BAC libraries. This analysis will contribute to comparative analysis (microsynteny and microcolinearity) among these three conifer species. 

Construction of a BAC library of Pinus pinaster from haploid tissue. 

Organization of the International Symposium on “New frontiers in forestry genomics: sequencing and functional understanding of the conifer genome” funded by Ramón Areces Foundation, held in Madrid in February 24-25, 2009.

Submitted projects and planned new actions 

· SUSTAINPINE: Genomic tools in maritime PINE for enhanced biomass production and SUSTAINable forest management. Participation of research groups from France, Germany, Portugal and Spain on Pinus pinaster. PLANT-KBBE Trilateral Proposal 2009 that will be submitted to the research programme "Transnational Plant alliance for novel technologies - toward implementing the Knowledge Based Bio-Economy in Europe" which belongs to the trilateral initiative (France, Germany and Spain) in plants genomics, biotechnology and molecular breeding. (Pinus pinaster). Portugal has joined this initiative in 2009.

· R&D EU projects FP7 ENV.2009.2.1.6.2 Forest ecosystem genomics: FoResTTraC: Forest ecosystem genomics Research: supporTing Transatlantic Cooperation. The purpose of this topic is to facilitate scientific cooperation between Europe and North America on forest ecosystem genomics

· A new topic will be proposed to the EC in the frame of the international initiative within Working Programme 2011of theme 2 Food, Agriculture and Fisheries, Biotechnology of the FP7. 

· This is an important point since some groups from Latin America have already expressed their interest on the proposal. 

B. Overview of Recent US Conifer Genomic Activities (R. Johnson)
A brief overview of the Conifer Translational Genomics Network (the Conifer Coordinated Agriculture Project) was presented at the meeting.  This project is attempting to bring marker-based breeding to application.  The project pulls together the efforts of genomics research that search for alleles affecting key traits, with applied breeding programs throughout the US.  The project uses association genetics and single nucleotide polymorphisms in candidate genes to link genes to phenotypes in loblolly pine (Pinus taeda L.) and Douglas-fir (Pseudotsuga menziesii [Mirb] Franco) to validate candidate genes in applied breeding programs.  The project includes extension and education in order to make science findings available to the breeding community.

Participants: UC Davis (PI), Breeding Coops at NC State Univ, Univ of Florida, Texas A&M, Oregon State University, researchers also at Univ of GA, US Forest Service

http://www.pinegenome.org/ctgn/ 

Funded by USDA

A number of the more recently funded conifer studies that are underway include:

Continued investigations into pine genome structure using BACs / BAC sequencing Participants: MSU (PI), UGA, USFS NCSU

Funded by NSF and DOE  http://www.jgi.doe.gov/sequencing/why/pine.html )

EST discovery in conifers 

Participants: UGA (PI), OSU, NCSU, USFS, UC Davis

Funded by DOE http://www.jgi.doe.gov/sequencing/why/99195.html )

Gymnosperm Tree of Life conifers, phylogeny and sequencing development

Participants: OSU and USFS

Funded by NSF

Comparative Resequencing in the Pinaceae (7 species)

Participants: UC Davis (PI) and others

http://dendrome.ucdavis.edu/crsp/

Funded by NSF

Other conifer genome research in the US can be found at: http://pinegenome.org/cgp/ 

C - Overview of Recent Canadian Conifer Genomic Activities (J. MacKay)
Active large-scale conifer genomics projects. Recent progress reported at www.Aroborea.ca and www.treenomix.ca 

Pilot Projects. Two pilot projects are getting underway. These projects aim to  support conifer genome sequencing by developing resources, producing genome sequences and evaluating technology. See descriptions below.

Project Title:  Pilot Studies and Resource Development for Conifer Genome Sequencing 

Project funded by Genome Québec 

Team:  Project Leader :  John MacKay, Université Laval (Québec, Canada)

Jean Bousquet, Université Laval; Jean Beaulieu, Canadian Forest Service (Québec, Canada); Nathalie Isabel, Canadian Forest Service (Québec, Canada); Philippe Rigault, Gydle Inc. (Québec, Canada)

Sub-project 1 – Genome Characterization and Gene-Space Sequencing 
A. Genome-Snapshot Sequencing: Shot gun Sample Sequencing of Nuclear Genomic DNA

B. Targeted BAC sequencing (20 BACs)

· Through collaborations, integrate findings into a larger analysis with random spruce BACs , and compare to pine .

· Collaborators:  K Ritland (Univ. of British-Columbia),  F Canovas (Univ. Malaga),  D Peterson (Miss. State Univ.) 

C. Gene-Space sequencing: Analysis of Genomic DNA Enriched for Gene Regions

· Explore the use of microarray or solution  hybridizations to capture genomics regions.

Sub-project 2 –   High Density Genetic Map

A. Identify SNPs from GS-FLX sequencing and develop Infinium genotyping chip

· Large-scale SNP genotyping chip for white spruce: Infinium 15,720 SNPs 

· Contribute 10,000s of SNPs to the white spruce database 

B. Genotype 1150 trees: 18 million genotypes

· Validated extended mapping population of ca 8000 trees. 

· High density genetic map: ca 15,000 genes mapped at low -moderate resolution

C. Evaluate Solexa/Illumina sequencing for SNP discovery in cDNA sequences. 

Project Title:  Conifer genome exploration

Funded by : GENOME BRITISH COLUMBIA SCIENCE OPPORTINITIES FUND

Project Leader(s): Kermit Ritland
Co-Applicants:  Dr. Daniel G. Peterson Department of Plant and Soil Sciences, Mississippi State University, MS, USA;  Dr. John MacKay Centre d'étude de la forêt, Université Laval, Québec

Scientific Summary 

We investigate strategies for sequencing a conifer genome, and compare spruce vs. pine in this regard. A first pine family (Pineacea) sequence will serve as a template for genome sequencing other family members, due to putative sequence similarity.  We will develop international partnerships, and establish Canada as a player in the first conifer genome sequence project.

First, we ascertain the structure of both spruce and pine genomes, via sequencing of randomly selected spruce BACs and loblolly pine BACs (both are existing libraries).  Our co-investigator is conducting a similar investigation in loblolly pine; results will be compared.  This provides information about gene clustering and repetitive DNA in conifers.  

Second, we will evaluate methods that can efficiently sequence and assemble the “gene space” of the enormous (20-30 gb) conifer genome.  We test a “reduced representational sequencing” method, Cot-enriched DNA. A next-generation sequencer (454), with very high throughput, will sequence this DNA.  To determine the efficiency of Cot-enrichment, the number of genes found per Mb will be compared to the gene number found in random BACs. We can also estimate the genome-wide gene number from this data. 

Third, we will test a hierarchical sequencing approach based upon pools of BACs, each labeled with a unique barcode, using the 454 sequencer.

Co-investigators from Arborea (Genome Quebec) will assist with this and also develop intense genetic maps (for mapping contigs of single-copy regions) and haploid tissue culture (for libraries without heterozygosity). 

II - Development of proposal to form and support an international consortium in conifer genomics. 

A proposal to form an international consortium in the area of conifer genomics, for submission to Genome Canada’s ICI program (International Consortium Initiative) was introduced by John MacKay and Stéphanie Lord-Fontaine. 

The ICI program funds initiatives representing a minimum of $50M (Canadian), over 3 to 5 years. A group of Canadian scientists (see below) are proposing to use this program to launch a major initiative.  The following information was assembled following the meeting.
Proposal Title.  International Conifer Genome Resource Initiative
Canadian ICI proposal development team. 

MACKAY
John 
Laval University, Quebec City
Canada
jmackay@rsvs.ulaval.ca 

BOUSQUET
Jean 
Laval University, Quebec City
Canada 
bousquet@rsvs.ulaval.ca 

RITLAND
Kermit 
Univ. of British Columbia, Vancouver
Canada 
kermit.ritland@ubc.ca 

BOHLMANN
Joerg 
Univ. of British Columbia, Vancouver
Canada 
bohlmann@msl.ubc.ca 

Research Plan. The purpose of these consortia is to develop and carry out a research plan that would not likely be undertaken by an individual group or country working in isolation. The consortium composition and activities must be international in scope. It should aim to coordinate research objectives and integrate research outcomes in order to enhance the overall value and impacts of the research. The consortium will carry out research activities based upon a common science plan to be developed by participating researchers.  The first step toward forming the consortium is to prepare an LOI (letter of intent) describing the general goals and approaches along with potential sub-projects (and tentative budgets) for submission to Genome Canada’s ICI program. 

The current vision for the consortium research plan integrates reference genome sequencing approaches and comparative genomics, as two closely linked sub-projects.  We propose to proceed simultaneously on these two major fronts as a means to (i) most efficiently sequence conifer genomes, and (ii) rapidly deliver new knowledge that will be of interest to a very broad scientific community. The plan also includes a genetic diversity subproject that will go hand-in-hand with the two other components. By combining these three subprojects we expect to most rapidly produce applied outcomes aiming to help to enhance forest productivity, develop forest stewardship tools to respond to environmental change or assist environmental conservation efforts. The research will utilize established S & T platforms in Canada and abroad, and integrate advanced bioinformatics into each sub-project. The consortium will also have as a major goal to integrate information from several species and deliver smart genomics information that can easily be utilized by diverse types of end-users. The propose sub-projects are as follows.

Sub-project 1. Genome sequencing. 
Sub-project 2.  Comparative genomics. 
Sub-project 3.  Genetic diversity. 
Sub-project 4.  GE3Ls program. (Research on the Ethical, Economic, Environmental and Legal aspects related to the outcomes conifer genomics) 
Sub-project 5.  Functional genomics. 
Sub-project 6.  Conifer genome information resource. 
Research Support. The consortium activities will be supported by contributions from various sources. The ICI guidelines state that the overall consortium program effort must represent $50 million (Canadian dollars) over 3 to 5 years. Genome Canada will fund 25% of the consortium costs.  An advantage of the ICI program is that it actually supports international integrative activities that may be difficult to fund otherwise. We envision that other support will come from agencies such as the European Commission, the JGI (joint genome institute), other government agencies, Genome Centers in Canada, private foundations, and others. The support may be cash contributions or direct in-kind contributions for the genomics research described in the science plan (as per Genome Canada’s guidelines, http://www.genomecanada.ca/en/portfolio/research/international.aspx).

Letter of Intent Timeline. The LOI submission target is July 15th, 2009. The LOI must identify potential sub-projects. We are also seeking to identify international and Canadian participants, including sub-project leaders, co-leads and collaborators. Leads and co-leads will specifically be asked to provide input and help to develop the goals/scope of each subproject at the LOI stage. Timeline for the LOI:

· Define sub-projects, identify leads and co-leads (and collaborators). April 30th, 2009.

· Full draft for circulation and comments. May 20th, 2009.

· Discussion at SFTIC (Blacksburg, VA) – Loblolly pine genome workshop. June 1st, 2009.

· Discussions at IUFRO – Tree Biotech Conference (Whistler, BC). End of June, 2009.

· Revisions to LOI and submit to Genome Canada. July 15th, 2009.

Next Steps. If LOI meets the program objectives and criteria, Genome Canada will request that we develop a full proposal. This process is expected to take 18 + months (from the LOI submission). As a first step, we must hold an international workshop to further develop the consortium goals, plan and structure. We expect that this workshop will be held during fall 2009, but the date and location have not yet been determined. Genome Canada will provide up to $50,000 for the workshop.
