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Summary 
 
Plants lack mobile immune cells but possess an advanced innate immune system vital for 
survival. This system enables cells to recognize danger signals, such as Microbe-Associated 
Molecular Patterns (MAMPs) and Damage-Associated Molecular Patterns (DAMPs). When 
activated, the immune response triggers intracellular actions, including defence gene 
activation, stress hormone accumulation, and systemic signaling to prepare distant tissues 
against threats. This process, called systemic resistance, involves the transmission of 
reactive oxygen species (ROS) and Ca2+ from the site of detection to unstressed tissues, 
forming "Ca2+ and ROS waves" essential for pre-emptive adaptation to recurring infections. 
In Arabidopsis, MAMPs/DAMPs recognition leads to cytosolic Ca2+ influx and extracellular 
H2O2 (eH2O2) production, which are vital for immunity. Recent research on the H2O2-induced 
Ca2+ increases 1 (HPCA1) receptor has advanced our understanding of e H2O2 perception 
and Ca2+/ROS wave propagation. However, the systemic roles of ROS and HPCA1 in 
response to oligogalacturonides (OGs), a class of Cell Wall-Derived DAMPs, remain 
understudied. OGs, derived from pectin, trigger local defence responses, but their systemic 
effects are largely unexplored. This project aims to clarify the mechanisms of OG-induced 
systemic immune responses, focusing on how these CW-DAMPs trigger long-distance 
signaling and induce systemic resistance against pathogens. Using Arabidopsis as a model, 
the study will examine HPCA1's role in both basal and OG-induced immunity, contributing 
to crop protection strategies and sustainable plant immunity, reducing disease-related 
losses and pesticide use. 
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