
INTERNSHIP OFFER 

Title: “Interplay between plant innate immunity and root microbiome in Arabidopsis thaliana” 
Max Planck Institute for Plant Breeding Research, Cologne, Germany 

Scientific background 

Roots of healthy and asymptomatic plants are colonized by a staggering diversity of microbes, including 
bacteria, fungi, and oomycetes (i.e. the root microbiota), forming multi-kingdom microbial communities 
that affect plant productivity1. Paradoxically, plants have evolved a complex, multi-layered, immune 
system that monitors microbial invasion and discriminates self from non-self. Although plant immunity has 
been extensively studied under laboratory settings between one specific microbe and one specific plant2–

4, our understanding of this complex machinery in a natural (i.e. community) context remains sparse, 
especially in plant roots 5. Recent studies indicate that certain sectors of the plant immune system, namely 
phytohormones and tryptophan-derived secondary metabolites, play an important role in the 
establishment and the maintenance of plant microbiota in both leaves and roots6–8. With my PhD project 
I focus on the role of the plant immune system in shaping beneficial plant-associated microbial 
communities, with a focus on root-associated bacteria, fungi and oomycetes. 

Project description  

The internship will focus on scoring plant performance in a gnotobiotic FlowPot8 system with use of 
synthetic microbial communities (SynCom) established at our Institute9,10. The main project includes a 
performance/survival screen of several Arabidopsis immunocompromised mutants in the presence of a 
complex synthetic microbial community (bacteria, fungi and oomycetes)10. In addition to performance 
score, root samples from this experiment will be processed in order to quantify microbial load using qRT-
PCR. Accordingly, additional tasks can be included such as genotyping of Arabidopsis mutant plants, RNA 
extraction of root samples and gene expression analysis using qRT-PCR (based on individual 
arrangements).  

Location 

The internship will take place at the Max Planck Institute for Plant Breeding Research in Cologne, Germany 
(https://www.mpipz.mpg.de/en). The Institute employs over 250 researchers in four scientific 
departments, independent research groups as well as service and support groups. It is located on the 
outskirts of the city, with all relevant infrastructure and facilities on site.  

The research will be conducted in Stéphane Hacquard’s group in the Department of Plant-Microbe 
Interactions. The group consists of approximately 10 people, with occasional internship students. The 
focus of the group is multitrophic plant-microbe or microbe-microbe interactions. 

Your profile 

Student should be motivated, have strong basis in molecular techniques, be well organized and 
responsible (project includes work with S2 lab safety bacterial strains). This internship is planned for six 
months, starting in January 2020 (flexible starting dates). Interested students should send their CV, 
transcript of records and a short motivation letter to the PhD researcher: Katarzyna Wolińska-Griese 
(wolinska@mpipz.mpg.de). 
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