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Plant genome sequences, 2005 

• Arabidopsis thaliana (2000) 

• Oryza sativa (announced 2002,  

    published 2005) 
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Why was plant genomics slow to 
take off? 

• Smaller budget for plant research  than for human health 

– Rising food and energy prices have since led to some re-
adjustment of priorities 

• Complex structure of genomes 

– Tetraploid: e.g. potato 

– Hexaploid: e.g wheat 

• Large size of genomes 

– Wheat genome (16 MB) 

– Loblolly pine genome (diploid) (40 MB) 

– Much of the size is accounted for by hard-to-assemble 
repeats 
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The Genomes are Coming! 

• Poplus trichocarpa (2006)  

• Vitis vinifera (2007)  

• Zea mays (2009)  

• Brachypoidum distachyon (2010) 

• Glycine max (2010) 

• Solanum tuberosum L. (2011)  

• Brassica rapa (2012) 

• Solanum lycopersicum (2012)  

• Draft wheat, barley genome sequences in press 

• 1001 (Arabidopsis) genome project (2009-2012) 

• Massive sequencing and re-sequencing in crop plants to discover useful, 
breedable traits for new crop varieties 
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Barriers to unleashing the power of 
genomics 

• Assembly and annotation 

• Standards and databases 

• Algorithms – smarter, more powerful (e.g. 
genome assembly complex trait analysis) 

• Compute – capacity and interoperability 

– Within Europe and beyond 

– Towards “cloud” solutions 

 

 

 

 

 

 



www.transplantdb.eu 
The transPLANT project is funded by the European Commission within its 7th Framework Programme under the thematic area “Infrastructures”. Contract number 283496. 

pkersey@ebi.ac.uk                 EMBO 

Practical Course in Plant 

Bioinformatics, Hinxton, 11th-19th 

June 2012 

13.11.2012 8 

Some assemblies and their condition 

• Arabidopsis thaliana (2000) 136 Mb, 7 chomosomes (140 
contigs) 

• Oryza sativa (2004) 487/488 Mb in 14 chromosomes (588 
contigs) 

• Poplus trichocarpa (2006) 417 Mb in 2514 scaffolds (11048 
contigs) 

• Vitis vinifera (2007) 426/486 Mb in 19 scaffolds (14979 
contigs) 

• Zea mays (2009) 3.0/3.2 Gb in 12 chromsomes (19298 
contigs) 

• Brachypoidum distachyon (2010) 2.71/2.72 Mb in 5 
chromosomes (63872 contigs) 
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Some assemblies and their condition 

• Glycine max (2010) 950/973 Mb in 11922 
contigs 2.56..84 Gb in 10 chromosomes 
(15139 contigs) 

• Brassica rapa (2012) 2.56/2.84 Gb in 10 
chromosomes (50736 contigs) 

• Solanum lycopersicum (2012) 781 Mb in  13 
chromosomes (26917 contigs) 
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How well annotated are these 
genomes?  

 Genome Full length genes Incomplete genes 
 

Arabidopsis thaliana 27399 17 

Oryza sativa 57913 26 

Populus trichocarpa 36483 4894 

Vitis vinifera 29940 531 

Zea mays 57449 5882 

Brachypodium 
distachyon 

26367 185 

Glycine max 37653 8714 

Brassica rapa 41018 0 

Solanum lycopersicum  34363 312 
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How well annotated are these genomes? 

 

 

Genome Number of 
genes 

With biological 
process 
 

With >= 1 process more 
specific than GO slim 
term (43 terms) 

Arabidopsis 
thaliana 

27399 23490 12373 

Oryza sativa 57939 22299 20467 

Populus 
trichocarpa 

41377 17494 15573 

Vitis vinifera 30471 13937 12561 

Zea mays 63331 19414 17073 

Brachypodium 
distachyon 

26552 12494 11094 

Glycine max 46367 12073 11231 

Brassica rapa 41018 23136 21187 
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How well annotated are these genomes? 

 

 

Genome Number of genes With at least 1 term 
annotated in all 3 GO 
ontologies (process, 
function, component) 
 

With at least 1 sub-
slim term annotated 
in all 3 ontologies 

Arabidopsis thaliana 27399 18350 4709 

Oryza sativa 57939 10277 5923 

Populus trichocarpa 41377 8952 4581 

Vitis vinifera 30471 6442 3342 

Zea mays 63331 9584 4967 

Brachypodium 
distachyon 

26552 6415 3441 

Glycine max 46367 4653 2218 

Brassica rapa 41018 17645 9619 
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transPLANT 

• A new 4 year EU FP7-funded project (DG 
INFOSOC) coordinated by EBI 

• An I3 project: must have elements of 
coordination, service and RTD 
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What is transPLANT? 
• We are proposing the establishment of new European 

consortium, transPLANT (trans-national infrastructure for 
PLANT genomic science), to design, implement, deploy and 
operate the software infrastructure critical to the future 
needs of plant scientists. transPLANT will exploit solutions 
already developed in adjacent domains (e.g. medical 
informatics), applying existing approaches to plants and 
extending them to deal with the specific challenges and 
opportunities unique to the domain of plant research; and 
thereby will maximise the potential of genomics to contribute 
to the second green revolution needed to keep the growing 
world population from hunger. 
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More specifically…. 

transPLANT will: 

– Identify a common set of reference data to be shared between 
different researchers and service provides 

– Construct of missing data archives 

– Provide of tools to manipulate and mine plant genomic data 

– Provide of an integrating point of interactive access to diverse data 
sets 

– Provide of a compute environment for programatic access to plant 
genomic data 

– Develop common standards for use within transPLANT and a wider 
community 

– Train potential users 

– Engage with other related communities to share experiences, tools 
and roadmaps 
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Coordination and Support 
Activities 

• WP1 Management 

• WP2 Interaction with relevant communities 

• WP3 Standards development 

• WP4 User training 
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Service Activities 

• WP5 Services for computational access 

• WP6 transPLANT portal: a single point of 
access to distributed data 
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RTD Activities 

• WP7 A reference repository for genomes 

• WP8 An architecture for plant genomic 
complexity 

• WP9 An archive for plant variation data 

• WP10 Linking genomes to phenotype 

• WP11 Information retrieval systems 

• WP12 Algorithm/tool evaluation, extenson 
and development 
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From Genome to Variome 
• A set of reference genomic data lies at the heart of the 

transPLANT (WP7) 

• An archive for plant variation data (WP9) is the critical new 
component of the infrastructure 
– Archive will accession variant data, identify common variants 

between submissions, and project features forward between 
successive versions of an assembly 

– Based on submission of VCF files 

– Looking for collaborators to help alpha-test the system 

• Representation (WP8), interpretation (WP10) and assembly 
(WP12) of variation data is a persistent theme throughout the 
RTD programme (and also a critical component of the 
standards work package, WP3) 
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A Virtual European Plant Database 

• No single resource is adequately funded to 
run a “European Plant Database” 

• Expertise in different crops, experimental 
approaches and analysis techniques are 
distributed throughout many countries 

• Different interfaces serve difference purposes 
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A Virtual European Plant Database 

• This can be an advantage to users if: 

– Valuable data is persistently stored and remains 
accessible 

– Users can find the data they want 

– Users can combine data that resides in different 
places 

• Requires the use of common identifiers and 
descriptors for sequence, phenotype, cultivars, etc. 

– Users can compute against the data 

• Software and hardware components to this 
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Expertise of project partners 

• The project partners bring together expertise 
in bioinformatic analysis and databases (EBI, 
HGMU, TGAC), agrobiology (INRA, IPG-PAS, 
DLO), plant molecular biology (GMI), 
supercomputing (BSC), and also represent the 
commercial sector (Biogemma, KeyGene) 
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Triticeae in transPLANT 
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Triticeae in transPLANT 
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Triticeae in transPLANT 

• transPLANT partners working on important cereal crops 
including wheat, barely, rye, ryegrass (as well as the model 
system Brachypodium) 

• The participating groups are mainly focused on 
bioinformatics, but are mostly embedded in institutions 
focused heavily on the genomics, biology and breeding of 
these species 

• These institutions are at the heart of worldwide collaborative 
efforts to understand these species through genomics, and 
apply this understanding to the development of improved 
crops 
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Triticeae in transPLANT 
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Triticeae in transPLANT 

• Tremendous progress has been made, but assemblies are still 
fragmented 
– Disconnected contigs anchored on genetic and physical maps 

• Gene models may be incomplete 

• What can we do with this data, now? 
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Homepage 

Static project summary, links to more info., dynamic listings: project 
related news / relevant upcoming meetings and workshops. RSS feeds for 
dynamic content (in and out). 
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Meetings 

Details of all meetings, past and future. Past events include associated 
resources, such as presentations and reports. 
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Partners 

Complete table of project partners, including logos, short descriptions, 
and links to homepages. Partner pages include listings of project 
members and partner resources. 
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Publications (and reports) 

Listings of the outputs of the project, including publications and reports. 
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Partner resources 

Listing of all relevant resources maintained by the partners broken into 
three sections: Databases, Services and Software. Table provides 
descriptions and links. 
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Resource registry 

Categorised registry of community-wide resources of interest for plant 
bioinformatics. List can be browsed or filtered on specific facets of the 
data. 
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Integrated search 

• Provide a single search 
for multiple resources 

• Results from all data 
types are integrated 
into a simple table 

• Links provided to view 
each result in the 
source database 
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Ensembl 

– A modular suite of software for genome analysis 
and visualisation  developed jointly by the 
Wellcome Trust Sanger Institute and the 
European Bioinformatics Institute 

– Now used for genomes from across the 
taxonomic space (including plant hosts 

– Offers a standard set of interfaces to a wide range 
of genome-scale data, including: 

• Web-based GUI 

• Public mySQL server 

• Perl API 

• FTP 

• Data mining tool (constructed using BioMart) 
framework with its own set of interfaces:  web GUI, 
web services, command line and local  client 
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metazoa plants 

protists fungi bacteria 
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Ensembl and agriculture 

• Scope of Ensembl Plants includes important 
crop and model species 

• Ensembl Metazoa, Protists, Fungi and Bacteria 
potentially include important agricultural 
pathogens, pests, pollinators, symbiotes 

• Important farm animals (cow, sheep, pig, 
chicken etc.) among the key species in 
vertebrate Ensembl 
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