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Final plan for using and disseminating the knowledge

The plan for using and disseminating knowledge is essentially that presented in the original proposal. However, it was agreed by all partners that a Consortium Agreement was neither necessary nor desirable. 

· Publications

All results produced by the Consortium will be made available to the other partners before publication. This will ensure that valuable intellectual property is not lost by prior disclosure.  In particular, Partner 9 will advise on the commercial value of intellectual property arising from the research).

· Intellectual property

Intellectual property of value for commercial exploitation will be protected before results are disseminated outside the Consortium. Partner 9 will advise on the commercial value of intellectual property arising from the research.  Most of the partner institutions have technology transfer and patent offices that can provide advice on patent protection. In addition, 

· Commercial exploitation

The commercial exploitation of the results obtained will principally be through Partner 9 (Icon Genetics).  Icon Genetics is developing platform technologies for plant genetic engineering, to exploit the ability of plants to provide cheap production systems for a variety of materials of value to human health. 

· Disseminating knowledge beyond the consortium

A public website has been developed by partner 4 to provide information on plastid transformation. This includes the Project Presentation and details of the proposed research. The results obtained by the project will also be displayed on the website after they have published and considered for IP protection. The website will attempt to provide a comprehensive source of information on plastid transformation, with links to other sites and to relevant publications.

1. Exploitable knowledge and its use

Icon Genetics GmbH has applied for a European patent (patent application 07012281.7) for a translation control element developed from their work in WP2.5. The translation control element is independent of existing patents that restrict the use of 5’-regulatory elements of plant chloroplast origin (US5877402) or from the phage T7 gene 10 (US6271444, US6512162, US6987215, EP1097211). It provides therefore an efficient and valuable alternative to these patented regulatory elements.

WP1.2 has identified RecA as a key player in the isolation of marker-free plants and stimulating recombination in plastids. This fundamental knowledge provides the basis for new methods to promote transgene integration and marker excision by manipulating the homologous recombination pathway in plastids. 

WP2.1 determined the complete nucleotide sequences of the tomato and potato plastid genomes. These sequences provide the basis for the design of improved species-specifci vectors for transgene integration and expression in the tomato and potato plastd genomes.

WP2.2 provided information on the regulation of gene expression in potato tuber amyloplasts and tomato fruit chromoplasts and provides the basis for developing improved vectors for transgene expression in non-green plastids. Expression of foreign genes in potato tubers and tomato fruit is of considerable interests for the production of pharmaceutical proteins in plants.

	Exploitable Knowledge (description)
	Exploitable product(s) or measure(s)
	Sector(s) of application
	Commercial use

Timetable
	Patents or other IPR protection
	Owner & Other Partner(s) involved

	Manipulation of recombination pathways to promote marker-excision and transgene integration.
	Modified plants with increased plastid recombination
	Biotechnology 
	2015
	None


	Partner 6

Partner 4

	New translation control element for plastid transformation
	Transformation vectors, transgenic plants
	Biotechnology
	2010
	European patent application 

07012281.7


	ICON

Partner 9

	Complete nucleotide sequence of the tomato plastid genome
	Improved plastid transformation vectors
	Biotechnology
	2010
	None
	Partners 1 and 3 

	Complete nucleotide sequence of the potato plastid genome
	Improved plastid transformation vectors
	Biotechnology
	2010
	None
	Partner 5

	Patterns of gene regulation in tomtato fruit chromoplasts
	Improved plastid transformation vectors
	Biotechnolgy
	2010
	None
	Partner 3

	Patterns of gene regulation in potato tuber amyloplasts
	Improved plastid transformation vectors
	Biotechnolgy
	2010
	None
	Partner 5


2. Dissemination of knowledge

The PLASTOMICS consortium has been active in disseminating information on plastid transformation and on the results obtained with EC funding. Several peer-reviewed articles have been published in international journals, and members of the consortium have made oral and poster presentations at major international meetings (see below). In addition, the PLASTOMICS website (http://genesilico.pl/plastomics) provides accessible information on plastid transformation. 

	Planned/actual

Dates 
	Type


	Type of audience
	Countries addressed
	Size of audience
	Partner responsible /involved

	29.2.04
	Project web-site
	General public
	All
	
	4

	12.7.04
	International conference
	Research
	All
	80
	2

	15.9.04
	International conference
	Research
	All
	100
	1, 3, 5, 6, 7, 8, 9

	1.2.05
	International conference
	Research/industry 
	All
	60
	9

	3.3.05
	International conference
	Research/industry
	All
	1000
	9

	8.6.05
	International conference
	Research/industry
	All
	100
	3

	22.7.05
	International conference
	Research
	All
	100/4500
	1, 3, 9

	12.09.05
	National conference
	Research/industry
	It
	100
	5, 1

	25.09.05
	International conference
	Research/industry
	All
	200
	5, 1

	28.09.05
	International conference
	Research/industry
	EU
	100
	4

	10.05
	International conference
	Research/industry 
	All
	100
	2

	7.11.05
	International conference
	Research/industry
	All
	100
	9

	2.12.05
	International conference
	Research
	All
	300
	4

	26.04.06
	International conference
	Research/industry
	All
	300
	3

	14.06.06
	International conference
	Research/industry
	All
	500
	4

	03.07.06
	International conference
	Research/industry
	EU
	200
	4

	10.09.06
	National conference
	Research/industry
	It
	100
	5

	11.09.06
	National Conference
	Research
	GB
	60
	1. 6

	19.10.06
	International conference
	Research/industry
	All
	200
	7

	11.01.07
	National Conference
	Research
	GB
	60
	6

	4.02.07
	International conference
	Research/industry
	All
	200
	7

	04.07
	National Conference
	Research
	IRE
	60
	7

	23.04.07
	International workshop
	Research/industry
	All
	200
	3

	30.05.07
	International conference
	Research/industry
	All
	500
	3

	18.06.07
	International conference
	Research/industry
	All
	500
	3

	20.06.07
	International conference
	Research/industry
	All
	400
	10


Presentations at national and international conferences

15th International Conference on Arabidopsis, Berlin, July 2004


Zach Adam (partner 2) co-organised a workshop on plant proteases, and presented the work of his group.

IXth Conference of International Society of Endocytobiology, Jena, September 2004


Ralph Bock (partner 3), Anil Day (partner 6), Alan Magee (partner 8), Ulrich Koop (partner 9), Phil Dix (partner 7), John Gray (partner 1) and Teodoro Cardi (partner 5) gave oral presentations in the Applied Endocytobiology session.

Conference on Plant-made Pharmaceuticals, Montreal, February 2005


Poster presentation on ‘Novel approaches in plastid transformation’ by Christian Eibl, T Golds, S Mühlbauer, C stettner and Ulrich Koop (partner 9).

2nd Halle Conference on Recombinant Protein Production, Halle, March 2005


Poster presentation on ‘Next generation technology for plastid transformation’ by Stefan Herz, Christian Eibl, T Golds, S Mühlbauer, C Stettner and Ulrich Koop (partner 9).

Plant-based Vaccines and Antibodies Conference, Prague, June 2005


Ralph Bock (partner 3) was co-organsier of the conference and gave a keynote lecture on ‘Technology development for expression in plastids’. Timothy Golds, Christian Eibl, Stefan Herz, S Mühlbauer, C Stettner and Ulrich Koop (partner 9) gave a poster presentation on ‘Next generation technology for plastid transformation’.

XVII International Botanical Congress, Vienna, July 2005


Ralph Bock (partner 3), Christian Eibl (partner 9) and John Gray (partner 1) gave oral presentations in the session on plastid transformation.

European Conference on Computational Biology 2005, Madrid, Spain, 28 September – 1 October 2005. Janusz Bujnicki (partner 4) gave an invited presentation.

Fourth General Meeting of the International Proteolysis Society, Quebec City, Canada, October 2005. Zach Adam (partner 2) gave an invited presentation on ‘Chloroplast proteases and their role in development and maintenance of chloroplasts’.

Bioproducts for Food Conference, Rothamsted, UK, 7-9 November 2005. Christian Eibl (partner 9) gave an oral presentation on the PLASTOMICS project.

Twenty-first tRNA Workshop, Bangalore, India, 2-7 December 2005.  Janusz Bujnicki (partner 4) gave an invited presentation.

Third International Symposium on ‘Signals, sensing and plant primary metabolism’, Berlin, 26-29 April 2006. Ralph Bock (partner 3) gave an invited presentation.

Eighth International Bioinformatics Conference 2006, Aarhus, Denmark, 14-18 June 2006. Janusz Bujnicki (partner 4) gave an invited presentation.

EuroPython Conference, Geneva, Switzerland 3-5 July 2006. Janusz Bujnicki (partner 4) gave an invited presentation

Plastid Preview 2006, University of Essex, UK, 11-12 September 2006. Panagiotis Madesis (partner 6) gave an oral presentation on ‘Analysis of proteins involved in DNA  recombination/replication/repair pathways in plastids’.

Plastid Preview 2006, University of Essex, UK, 11-12 September 2006. Christine Newell (partner 1) gave an oral presentation on ‘The use of lac operator/repressor to label plastid nucleoids’.

Conference on ‘Modern trends in Biological Sciences: seeking an integrative approach’, Szeged, Hungary, 19-21 October 2006. Phil Dix (partner 7) gave an invited presentation on ‘Plastid transformation in fundamental studies on plant metabolism and stress’. 

North West Plant Science Symposium. University of Lancaster, UK, 11 Jan 2007. Panagiotis Madesis (partner 6) gave an oral presentation on ‘Reverse genetics analysis of DNA recombination pathways in plastids’.

International Conference on Plant Transformation Technologies, Vienna, Austria, 4-7 February 2007. Phil Dix (partner 7)  was workshop convenor on ‘Plastid Transformation’.

Irish Plant Scientists’ Association Meeting, Cork, April 2007. Peter Medgyesy (partner 7) gave an oral presentation on ‘The efficacy of plastid DNA transformation relies on the unique recombination system of pastids in higher plants’.

Workshop on ‘Profiling Technologies & Bioinformatics’, Potsdam-Golm, Germany, 23-27 April 200 . Ralph Bock (partner 4) gave an invited presentation.

European BioPerspectives conference, Cologne, Germany, 30 May - June 1 2007. Ralph Bock gave the Keynote lecture .

International Conference on ‘Plant-based Vaccines and Antibodies’, Verona, Italy, 18-20 June 2007. Ralph Bock (partner 4) was co-organizer, session chair and gave the Keynote lecture.

Conference proceedings

Gargano D, Valkov V, Lenzi P, Scotti N, Grillo S, Cardi T (2005) Development and application of the plastid transformation technology in potato. Proc. XLIX Italian Society of Agricultural Genetics - SIGA Annual Congress, Potenza, Italy, 12-15 September 2005

Gargano D, Vezzi A, Scotti N, Bilardi A, Valle G, Grillo S, Cardi T (2005) The plastid genome of potato (Solanum tuberosum cv Désirée): complete nucleotide sequence and gene organization. Proc. XLIX Italian Society of Agricultural Genetics - SIGA Annual Congress, Potenza, Italy, 12-15 September,2005

Valkov V, Scotti N, Maclean D, Gray J, Grillo S, Cardi T (2005) Analysis of transcriptome in potato amyloplasts and chloroplasts. Proc. XLIX Italian Society of Agricultural Genetics - SIGA Annual Congress, Potenza, Italy, 12-15 September 2005

Gargano D, Vezzi A, Scotti N, Gray JC, Valle G, Grillo S, Cardi T (2005) The complete nucleotide sequence genome of potato (Solanum tuberosum cv Désirée) chloroplast DNA. 2nd Solanaceae Genome Workshop 2005. Ischia, Italy, 25-29 September 2005

Valkov V, Scotti N, MacLean D, Gray JC, Grillo S, Cardi T (2005) Transcriptome analysis of plastidial genes in potato tubers and leaves. 2nd Solanaceae Genome Workshop 2005. Ischia, Italy, 25-29 September 2005

Gargano D, Scotti N, Bilardi A, Cardi T (2006) Chloroplast DNA sequence variability in cultivated and wild potato species. Proc. L Italian Society of Agricultural Genetics - Siga Annual Congress, Ischia, Italy, 10-14 September 2006

Valkov V, Kahlau S, Bock R, Scotti N, Grillo S, Cardi T (2006) Plastid promoter utilization in potato tubers and leaves. Proc. L Italian Society of Agricultural Genetics - Siga Annual Congress, Ischia, Italy, 10-14 September 2006

Azevedo J, Courtois F, Hakimi M-A, Lagrange T, Lerbs-Mache S (2007) Binding of plant phage-type RNA polymerases to thylakoid membranes. XIV International Workshop on Plant Membrane Biology, Valencia, Spain, 26-30 June 2007

Invited talks and seminars

Zach Adam (partner 2) invited talk at CNRS, Institut de Biologie Physico-Chimique, Paris, France, March 2006. ‘The role of Deg1 protease in the maintenance of the photosynthetic machinery.’

Zach Adam (partner 2) invited talk at Max Planck Institute for Molecular Plant Physiology, Golm, Germany. July 2006. ‘Thylakoid proteases in chloroplasts of higher plants.’

Zach Adam (partner 2) invited talk at Okayama University, Okayama, Japan. October 2006. ‘Thylakoid proteases and their role in development and maintenance of chloroplasts.’

Zach Adam (partner 2) invited talk at Goteborg University, Goteborg, Sweden. January 2007. ‘Chloroplast proteases and their role in protein quality control.’

Zach Adam (partner 2) invited talk at Chinese Academy of Sciences, Beijing, China. April 2007. ‘Thylakoid proteases and their role in development and maintenance of chloroplasts.’

Published review articles on plastid transformation

Bock RM, Khan MS (2004) Taming plastids for a green future. Trends in Biotechnology 22, 311-318.

Golds TJ, Eibl C, Koop HU (2004) Green factory: Recombinant protein production in chloroplasts. Bioforum Europe 8, 32-34.

Altpeter F, Baisakh N, Beachy R, Bock R, Capell T, Christou P, Daniell H, Datta k, Datta S, Dix PJ, Fauquet C, Huang A, Kohli A, Mooibroek H, Nicholson L, Nguyen TT, Nugent G, Raemakers K, Romero A, Somers DA, Stoger E, Taylor N, Visser R (2005) Particle bombardment and genetic enhancement of crops: myths and realities. Molecular Breeding 15, 305-327.

Ma JK-C, Barros E, Bock R, Christou P, Dale PJ, Dix PJ, Fischer R, Irwin J, Mahoney R, Pezzotti M, Schillberg S, Sparrow P, Twyman RM (2005) Molecular farming for new drugs and vaccines. EMBO Reports 6, 593-599.

Day A, Kode V, Madesis P, Iamtham S (2004) Simple and efficient removal of marker genes from plastids by homologous recombination. Methods in Molecular Biology 286, 255-269

Bock R (2007). Plastid biotechnology: prospects for herbicide and insect resistance, metabolic engineering and molecular farming. Current Opinion in Biotechnology 18: 100-106.
Bock R (2007). Structure, function and inheritance of plastid genomes. Topics in Current Genetics 18: 29-63.

Publications in refereed journals

Herz S, Füßl M, Steiger S, Koop HU (2005) Development of novel types of plastid transformation vectors and evaluation of factors controlling expression. Transgenic Research 14: 969-982.

Azevedo J, Courtois F, Lerbs-Mache S (2006) Sub-plastidial localization of two different phage-type RNA polymerases in spinach chloroplasts. Nucleic Acids Research 34: 436-444.

Kahlau S, Aspinall S, Gray JC, Bock R (2006) Sequence of the tomato chloroplast DNA and evolutionary comparison of Solanaceous plastid genomes. Journal of Molecular Evolution 63: 194-207.

Li W, Ruf S, Bock R (2006) Constancy of organellar genome copy numbers during leaf development and senescence in higher plants. Molecular Genetics and Genomics 275: 185-192.

Magee AM, MacLean D, Gray JC, Kavanagh TA (2007) Disruption of essential plastid gene expression caused by T7 RNA polymerase-mediated transcription of plastid transgenes during early seedling development. Transgenic Research 16: 415-428. 

Related Publications from Consortium laboratories, acknowledging support from PLASTOMICS

Favory J-J, Kobayshi M, Tanaka K, Peltier G, Kreis M, Valay J-G, Lerbs-Mache S (2005) Specific function of a plastid sigma factor for ndhF gene transcription. Nucleic Acids Research 33: 5991-5999.

Bujnicki JM (2006) Protein structure prediction by recombination of fragments. ChemBioChem 7: 19-27.

Drea SC, Lao NT, Wolfe KH, Kavanagh TA (2006) Gene duplication, exon gain and neofunctionalisation of OEP16-related genes in land pants. Plant Journal 46: 723-735.

Flannery ML, Mitchell FJ, Coyne S, Kavanagh TA, Burke JI, Salamin N, Dowding P, Hodkinson TR (2006) Plastid genome characterisation in Brassica and Brassicaceae using a new set of nine SSRs. Theoretical and Applied Genetics 113: 1221-1231.

Tkaczuk KL, Obarska A, Bujnicki JM (2006) Molecular phylogenetics and comparative modeling of HEN1, a methyltransferase involved in plant microRNA biogenesis. BMC Evolutionary Biology 6: 6

Tkaczuk KL, Dunin-Horkawicz S, Purta E, Bujnicki JM (2007) Structural and evolutionary bioinformatics of the SPOUT superfamily of methyltransferases.. BMC Bioinformatics 8:73  doi:10.1186/1471-2105-8-73

Zghidi W, Merendino L, Cottet A, Mache R, Lerbs-Mache S (2007) Nucleus-encoded plastid sigma factor SIG3 transcribes specifically the psbN gene in plastids. Nucleic Acids Research 35: 455-464.

Publications in press and under revision

Day A, Madesis P (2007) Replication, repair and recombination in plastids. In Topics in Curr Genetics Cell and Molecular Biology of Plastids. Ed. Ralph Bock. Springer-Verlag. In press

Zhou F, Karcher D, Bock R (2007) Identification of a plastid Intercistronic Expression Element (IEE) facilitating the expression of stable translatable monocistronic mRNAs from operons. Plant Journal, in press.

Courtois F, Merendino L, Demarsy E, Mache R, Lerbs-Mache S (2007) Phage type RNA polymerase RPOTmp transcribes the rrn operon from the PC promoter at early developmental stages in Arabidopsis. Under revision.

3. Publishable results

The following peer-reviewed articles have been published.

Herz S, Füßl M, Steiger S, Koop HU (2005) Development of novel types of plastid transformation vectors and evaluation of factors controlling expression. Transgenic Research 14: 969-982.

Azevedo J, Courtois F, Lerbs-Mache S (2006) Sub-plastidial localization of two different phage-type RNA polymerases in spinach chloroplasts. Nucleic Acids Research 34: 436-444.

Kahlau S, Aspinall S, Gray JC, Bock R (2006) Sequence of the tomato chloroplast DNA and evolutionary comparison of Solanaceous plastid genomes. Journal of Molecular Evolution 63: 194-207.

Li W, Ruf S, Bock R (2006) Constancy of organellar genome copy numbers during leaf development and senescence in higher plants. Molecular Genetics and Genomics 275: 185-192.

Magee AM, MacLean D, Gray JC, Kavanagh TA (2007) Disruption of essential plastid gene expression caused by T7 RNA polymerase-mediated transcription of plastid transgenes during early seedling development. Transgenic Research 16: 415-428. 
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