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Abstract: Plant leaves are critical for the function and survival of plants, but are highly 
exposed to external threats, including pathogens and herbivores. Arabidopsis thaliana is a 
winter annual whose leaves become colonized by diverse leaf microbiota each season. 
These colonizers in turn supplement plant innate immunity by modulating plant defenses, 
directly eliminating threats and shaping microbiomes. Thanks to the synergy between plant 
innate immunity and plant-associated microbiota, most leaves survive to evade biotic threats. 
Inside leaves, the apoplast is an important site of plant carbon and nutrient transport and is 
presumably where non-pathogenic, endophytic microorganisms acquire their nutrition. In 
contrast to roots, where it is clear that plants actively secrete compounds to recruit and 
nurture microorganisms that in turn increase plant resistance to disease, how core leaf 
microbiota are recruited and how these microorganisms stabilize leaves against biotic stress 
remains largely unknown.  
Previous work has demonstrated that A. thaliana leaf microbiota derived from air and soil 
develop over the life of the plant into defined structures and that microorganisms themselves 
play important roles in this assembly process. We hypothesize that similar to roots, A. 
thaliana recruits and nourishes its leaf microbiota and that these “primary recruits” in turn 
help ensure balanced development of leaf microbial communities over the life of the plant. 
This project uses a multifaceted approach based on chemical mutagenesis to (1) identify 
plant mutants with abnormal endophytic leaf microbiota development, and (2) use this 
abnormal microbiota to understand the mechanisms of balanced leaf microbiome recruitment 
and the importance for disease susceptibility. This project therefore addresses core question 
of the “Balance of the Microverse” research cluster: (A) How is microbial balance defined? 
and (B) which factors disturb the equilibrium? Our results will provide important source data 
for comparison with studies of other plant and animal microbiomes in the cluster to identify 
general patterns of functionality in microbial communities. Additionally, the proposed intra-
cluster collaborations will bring an ecological context to related model systems while 
deepening our mechanistic understanding of microbial interactions at the plant interface.  


