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BACKGROUND 
Plant beneficial pseudomonads are promising candidates for pest control in agriculture1. The subgroups 
Pseudomonas protegens and P. chlororaphis are efficient root-colonizers and harbor besides disease-
suppressive2,3,4 also insecticidal activities against plant insect pests5,6,7,8. Although many traits enabling root 
colonization and insect pathogenicity are already known, it is not clearly understood how these bacteria have 
adapted to living in an insect9 and how they switch between their lifestyles8. Furthermore, it is unsure if their 
relationship towards insects is pathogenic in general or if it is sometimes commensal towards certain insect 
species9. We are performing an experimental evolution with P. protegens CHA0 based on repeated feeding 
cycles to larvae of the crop pest Plutella xylostella. Analyzing the evolved clones for genomic changes and 
alterations in insect- and plant-bacteria interactions will provide new insights on the adaption of plant beneficial 
pseudomonads to insects as well as how they switch between their lifestyles. 

OBJECTIVES 
The goal is to compare the phenotype and the genotype of the evolved clones to the original strain. Phenotypes 
that will be characterized are oral insecticidal activity and the root- and insect-colonization ability. The definitive 
objectives and therefore also the tasks and methods will depend on the progress of the experiments at the start 
date and can be adapted to the interests of the student. 

TASKS AND METHODS 
Oral insecticidal activity against insect pests 

- Plutella feeding assays will be repeated at the end of the evolution cycles to compare the oral 
insecticidal activity and the insect-colonization ability of the evolved to the non-evolved clones of P. 
protegens CHA0. 

- Plutella xylostella larvae will be fed with lower, non-lethal inoculum concentrations to compare the 
persistence of the evolved clones over different life stages of this insect. 

- Radish pot assays will be performed to screen for increased biocontrol efficiency of the evolved clones. 
Root colonization and plant protection 

- The ability of the evolved clones to persist in the rhizosphere and colonize plant roots will be analyzed 
by CFU determination of soil and radish roots over time. 

- Plant protection ability of the evolved clones against plant diseases like Pythium ultimum will be tested 
in a greenhouse setup. 

Comparative genomics 
- The genomes of interesting evolved clones will be compared using comparative genomics approaches. 
- Interesting genes will be knocked-out in the unevolved clone and the phenotype will be analysed.  
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