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Agrobacterium tumefaciens directs the production of opines in the transformed plant host, 

hence the construction of the opine niche. Some opines activate a quorum-sensing 

regulatory process that controls the conjugative transfer of the Ti plasmid.  

 

We investigated how the constructed niche modulates propagation of the Ti plasmid in 

A. tumefaciens C58 population colonizing the plant tumor. We measured the fitness 

advantage conferred by the opine nopaline to the A. tumefaciens pathogens carrying the Ti 

plasmid (Lang et al 2014). However, we showed that gamma-aminobutyrate (GABA), which 

accumulates in plant tumor niche, downregulates quorum-sensing and Ti-transfer in the 

hosting pathogens because of the BlcC lactonase expression (Lang et al 2016 New 

Phytologist). Recently, we investigated niche extension process in nopaline-type 

A. tumefaciens C58. We showed that despite the possibility for the nopaline-type 

A. tumefaciens C58 to extend its niche through assimilation of octopine in the presence of 

nopaline, this pathogen had no selective advantage over octopine-type A. tumefaciens R10 

in tumors resulting from a co-infection. A single nucleotide polymorphism in the nocR gene 

was sufficient to allow octopine assimilation by nopaline-type strains independently of the 

presence of nopaline. However, by comparing nocR mutantsa with their wild-type ancestor, 

we observed a fitness increase in octopine-rich transgenic plants, and a fitness decrease in 

tumors induced by octopine-type pathogen. Overall this work highlights the role of plant host 

and fitness trade-off in driving plant A. tumefaciens populations and Ti plasmid dynamics in 

the opine niche. 
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