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The discovery of the chemical structure of DNA (Watson and Crick) and a few years later of 

mechanisms of protein synthesis (Monod, Jacob, Lwolf) have opened new fields for research, 

first for microbiology and medicine and later for vegetal biology.  It has also prepared a new 

area for modern molecular biology.  We could make great progress with the improvement of 

molecular tools, and the arrival of easier techniques like PCR or sequencing. In the plant area, 

genetics and plant breeding were the first areas to use and benefit from technical progress, 

with a need to complete classical genetic approaches. Today, plant physiology or plant 

pathology and almost all vegetal biology disciplines take all these new methodological 

possibilities into account. National and European political bodies have supported and 

developed such proposals, especially since 1999  with the beginning of  national programmes 

of vegetal genomics like GENOPLANTE in France or GABI in Germany. In both 

programmes, projects involving oilseed rape are considered. Oilseed rape is an important 

economic crop for Europe. A priori its genetic proximity with the model plant Arabidopsis 

should make things easier. In this field of research, Western Europe has also a leadership to 

promote, in front of Canadian, Indian and Chinese researchers. Considering the balance sheet 

after five years of intensive work, the GENOPLANTE  consortium is now preparing a new 

period, fixing targets for 2010.  

The GENOPLANTE consortium is an association between public research institutes like 

INRA, CNRS, IRD, CIRAD, and private companies involved in genomics shared by plant 

breeding companies, like Biogemma, GIE Bioplante, Bayer Crop Science. The total budget 

investment is around 200 million euros over five years : 42% coming from public research 

institutions (INRA, CNRS, IRD, CIRAD), 19% from specific public subsidies (Ministries of 

Research and Agriculture), and 39% from private partners (Biogemma, Bioplant, Bayer CS, 

Cereals and oil crop organisations). Around 400 scientists are involved  in the different 

projects.  For GENOPLANTE, oilseed rape is an intermediate crop, founded less than rice or 

corn, but near wheat, and more than sunflower or pea, with a total budget of 24 million euros 

and 11 projects.  

 

Tool Production  

Genomics is a kind of meeting point between several scientific strategies. The first discipline 

using genomics is quantitative genetics. Its basic approach is to work from contrasted 

genotypes for a given trait, which are crossed to produce a progeny which is characterised 

phenotypically and genotypically to be able to built a genetic map with quantitative traits 

located as close as possible to markers, theorically usable for markers assisted breeding. 

Nevertheless the link between the marker and the quantitative trait is not always very 

confident for several reasons and could not be practically used. Fine mapping and candidate 

genes approaches are often needed and could progress until a functional validation. The 

starting point of another strategy, often used by physiologists, is a comparison of mutants on 

physiological, enzymatic criteria, and if possible on gene expression differences, and its 

regulation. The genetic mutation is targeted to be able to clone and to sequence the involved 

gene and then to be able to associate the sequence to the function.  Both strategies are quickly 

limited by tools availability such as easy and polymorphic markers, BAC libraries, EST 

sequences, expressed sequence data bases, or function annotations on model plants. Tools 

needed involve also Bioinformatic which is an important issue for registering, mapping, 



blasting, …etc. That is the reason why most of the genomic programs at the beginning 

involved a huge effort to produce the appropriate tools. Access to sequences, especially those 

for which a function could be associated, allowed to produce microarray slides. To start with, 

this tool will be used by physiologists or plant pathologists or plant breeders for basic 

research. Nevertheless, in a near future,  it could also give field agronomists or those 

interested in genotypes x environment interactions or in agronomic determinism of seed 

quality an opportunity to open a field of future uses for genomic tools. 

 

During these first five years GENOPLANTE’s efforts were focalized on tools for future 

developments.  Near 50 % of GENOPLANTE’s budget was invested in bioinformatics  and 

basic knowledge on plant models like rice or Arabidopsis. Among the oilseed rape projects, 

two of them aimed at producing BAC libraries for rape and radish, representing more than 

12 equivalents of the genome size. These resources were used for positional gene cloning by 

two other projects. The first one aimed at cloning the restoration gene of the cytoplasmic male 

sterility Ogu-INRA. For the other one, the target was the cleistogamous gene which is 

responsible for petal position during flowering limiting pollen dissemination or introduction 

from other plants. Both  projects were successful producing useful markers to follow the trait 

after backcrossing. Oilseed rape BAC library has also been used for a physical-functional 

mapping approach based on the synteny with Arabidopsis thaliana. PFM markers were 

chosen from Arabidopsis known coding sequences. This is a first step toward the physical 

map of oilseed rape and will give a feedback for genetic fine mapping. Nevertheless the first 

sets of PFM markers showed a low polymorphism on 16 rape lines.  

Another project has produced more than 23000 EST expressed during pod filling ; this will 

allow to create chips which could be used in future programmes studying pod filling and 

quality traits. The same kind of resources will be created soon for EST expressed during plant 

infection by the main pathogens. Oilseed rape projects also include a project aiming at 

describing Arabidopsis mutants which could be useful to identify new functions involved in 

grain filling and quality.  

 

Targetted Projects  

A majority of oilseed rape projects aimed at producing tools and resources for future 

developments. Nevertheless, several projects are focussed on classical quantitative genetics 

aiming at finding QTL from progenies of crosses between contrasted genotypes. One project 

is looking for Sclerotinia resistance factors. QTLs were found after several years of multilocal 

experimentations. Fine mapping and candidate gene approaches are going on. A second 

project is looking for oil content quantitative trait loci. Several QTLs were described. Markers 

densification is on progress using resources from Arabidopsis. Such large efforts of mapping 

and genotyping are encouraging to increase mapping of others traits and to improve  

coordination between actors and institutions, to be able to take into account several crosses, 

with bridges among maps using common markers. Here, GENOPLANTE is playing a part of 

incitement, which takes place inside or outside GENOPLANTE in other projects. Another 

project is involved in a pathogen inducible promoter. Productivity is an important target to 

improve competitiveness of oilseed rape. One of the projects aims at finding  a molecular 

basis of heterosis using an associated approach oilseed rape / Arabidopsis, and transcriptomic 

and proteomic tools.  

During the intermediate period 2004-05, oilseed rape is mainly associated in projects dealing 

with quality and pod filling, and with resistance to pathogens.  

In a near future oilseed rape will also benefit from basic research projects promoted in 

connexion between GABI, the national German program and GENOPLANTE. 

 



 

The Balance Sheet  

In its recent meeting in Lyons in September 2004, GENOPLANTE’s actors could draw a 

positive balance sheet for GENOPLANTE after the five first years. More than 160 papers in 

scientific publications with reading comitees are already published. This is an 

underestimation. Many projects which are nearly over will probably contribute to increase  

this result in a near future. Presently, 21 patents are submitted. The previous remark is also 

valid for patents. Oilseed rape is concerned by several patents. Around 20 soft-wares were 

protected in the field of bio data processing. The balance could also be drawn for more 

qualitative aspects. GENOPLANTE has played  an important part in  training young 

scientists who worked for GENOPLANTE with temporary positions since, generally, more 

than half of them could find a permanent job very quickly afterwards.  

 

GENOPLANTE was important for our national scientific community to be able to stay 

competitive in front of other countries in the world. European countries were very conscious 

of these aspects, and the association between Gabi and GENOPLANTE played an important 

part in Europe to promote a European policy for vegetal biotechnologies research. Now an 

Eranet project is born with the participation and promotion of national efforts in UK, Holland, 

Spain and  Italy. The Plant Gem Congress held just after the GENOPLANTE meeting in 

Lyons showed this dynamics.  GENOPLANTE is also a kind of revolution in the way of 

research management. It is an illustration of the introduction of a by-project management with 

a coordination of several groups around a unique objective. This could be underlined   by less 

competition between small groups and more collective work on shared objectives. Another 

aspect is the relationship and close work between private and public institutions. 

GENOPLANTE could prove that it is possible for public and private scientists to share 

common objectives and experimentations, even if sometimes this gave way to strong 

discussions coming from different motivations of the actors around industrial and intellectual 

property, publication strategy, necessity of some functional validations… and so on.   More 

general questions were then raised, creating new challenges for the GENOPLANTE 

community. Two of them could be underlined. The first one is the need of knowledge 

integration which appears to be more and more difficult to acquire, -too many specialised 

scientists being here a wrong approach. We need people able to create the link among 

different types of approach from the gene to the field. Another question is the needed balance 

between competitive work with model species which give more efficient tools for basic 

knowledge production, and a capacity of feeding back questions from major crop species with 

the latest tools or knowledge. Even with its proximity to the model plant Arabidopsis 

thaliana, oilseed rape is a good example of this paradox with an insufficient feedback from 

investments in model plants. This will be a major challenge in the years to come, even if, 

inside GENOPLANTE, with the presence of private companies, this problem is less 

susceptible than in many other cases.  

 

 

 

 


