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involved 1n plant-endophyte interactions
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Abstract

Plant endophytes that are known to enhance plant’s tolerance against (a)biotic stress have a largely unexplored functional potential. Unravelling the dynamics of interaction
between the plant and endophytes provides enormous opportunities to address key societal problems of the 21st century, 1n particular the increased global demands for crops
that are more resilient to (a)biotic stress and less dependent on fertilizers and pesticides. Hence, a critical step in developing new microbiome-assisted approaches to improve
plant growth and health 1s to unravel the regulatory networks in plant-endophyte interactions. To this end, our project investigates the dynamics and architecture of plant gene
regulatory networks and aims to decipher plant biosynthetic pathways by integrative omics strategies. Whole transcriptome and metabolomes from plant roots and root
exudates will be 1investigated to connect genes and their expression patterns to metabolites that play a crucial role 1n the plant-endophyte interactions. With the proposed work,

we aim to deepen the mechanistic understanding of plant-microbe interactions.

Objectives

1. Investigate transcriptional and metabolic changes that are induced 1n the roots upon pathogen infection.
Explore components of plant immune gene regulatory network (GRN) involved 1n pathogen-induced recruitment of protective endophytes and activation of beneficial

microbial biosynthetic gene clusters (BGCs).
3. Discover plant biosynthetic pathways and metabolites that are responsible for the underlying interactions with the root microbiome.
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Dynamic transcriptional responses in plants are achieved by a combined action of multiple transcription factors (TFs) working synergistically to cause a
genome-wide transcriptional cascade. We will use state-of-the-art methods to capture TF-target gene interactions that are focused not only on stable TF-target
interactions but also the transient ones. Time-based analysis of TF-target binding 1s an effective method to capture such TF-target interactions. Time-based
studies will further enhance our understanding of the dynamic regulation of phytohormones and gene regulatory network involved 1n specialized metabolism.

Metabolomics (time-series with multiple conditions)
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We will use time-based metabolomics to study and explore the biosynthetic pathways of interest in plants. In

® metabolomics, common substructures or chemical moieties are hypothesized to yield similar spectral patterns. Therefore,

® » tandem-mass-spectral similarities can also be exploited to group metabolite features together in molecular networks

(MN), where known metabolite peaks can be used as references to annotate their neighbors, facilitating the discovery of

unknown metabolites. MetWork was developed as a metabolite anticipation tool based on the assumption that all
metabolites in a molecule family within a MN are connected through at least one biotransformation reaction.
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