
 

   
Technology  
 

The clubroot disease is caused by the obligate biotrophic 

protist Plasmodiophora brassicae and is one of the most 

damaging for the family of Brassicaceae. The interaction of 

the pathogen with its host leads to the formation of root galls 

which creates a strong metabolic sink and influences growth 

and development of the host plants. Plant hormones, 

particularly cytokinins are involved in the pathogenesis 

process. It has been shown that a reduction of overall 

cytokinin content by constitutive expression of a cytokinin-degrading cytokinin 

oxidase/dehydrogenase enzyme under a systemic promoter causes resistance to 

clubroot disease.  

The invention describes a novel strategy to establish resistance to the pathogen 

Plasmodiophora brassicae. The strategy relies on the tissue-specific reduction of the 

content of the plant hormone cytokinin. The success of the strategy is exemplified by 

the generation of transgenic plants, which express the Cytokinin Oxidase 3 (CKX3) 

gene under control of at least one promoter which is predominantly active in the 

hypocotyls and also roots compared to shoot apex tissues of a plant. Thereby the 

cytokinin content in other tissues above ground remains unaffected. 

 

 

Competitiveness 

 

 Means and method to confer resistance against Plasmodiophora brassicae, 

which causes club root disease in plants 

 Generation of plants with a tissue specific reduction of the cytokinin level 

 Avoidance of a strong reduction of the shoot growth, which massively 

impacts economical and commercial usefulness of the transgenic plants 

 Application in agriculture 

 

 

IP Rights 

 

A European Patent application was filed in July 2009. 

 

  

Origin 

 

The technology was developed at the Free University of Berlin (Germany). 

 
About ipal 

The ipal GmbH (innovations, patents, licences) is financed by the Berlin universities FU, HU, TU, HTW and 

BHT as well as the Investitionsbank Berlin (IBB). The patent exploitation agency assesses and markets the 

inventions of university scientists and academics on an exclusive basis. Based on cooperation agreements, 

the ipal GmbH will also work exclusively in the area of Life Sciences and Physics & Engineering for its 

highly competitive Berlin partners Charité-Universitätsmedizin (University Medicine), Robert Koch 

Institute, Deutsches Herzzentrum (German Heart Institute), Bundesanstalt für Materialprüfung (BAM – 

Federal Institute for Materials Research and Testing), the Zuse Institute as well as the Paul Ehrlich 

Institute, Langen and the Jacobs University Bremen. 

• 
 

Suitable Industry 

 Agriculture 

• 
 

Market Potential 

 Worldwide 

• 
 

Development 

 
Proof of principle in 

model plant Arabidopsis 

• 
 

Type of collaboration 

 License 
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