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Sehr geehrte Damen und Herren,

in dem oben genannten Promotionsverfahren wird die Annahme der Dissertation

On The Functional and Regulatory Roles of WRKY70 and WRKY18 In NHP-Dependent Systemic
Acquired Resistance

von den Berichterstattenden Prof. Dr. J. Zeier und Prof. Dr. L. Rose beantragt. Sie kann zusammen mit den
Gutachten in der Zeit

vom 05.07.2026 bis 16.07.2026

eingesehen werden. Bitte wenden Sie sich zur Einsicht an das Promotionsbüro (promotionmnf@hhu.de).

Einsprüche gegen diese Dissertation können nur zwei Tage nach der vorgenannten Frist
geltend gemacht werden. Erfolgt kein Einspruch, so gilt die Dissertation als angenommen
(§ 7 Ziffer (5) PO).

Sofern die Dissertation angenommen wird, findet die mündliche Prüfung am

21.07.2026 um 14.00 Uhr

im Raum 26.24.U1.061 statt. Als Prüferinnen bzw. Prüfer sind vorgesehen:
Prof. Dr. H. Heise, Prof. Dr. G. Groth und Prof. Dr. U. Fleig.

Die Öffentlichkeit ist bei der Befragung nicht zugelassen.

Mit freundlichen Grüßen
im Auftrag

Daniela Schleiffer



Abstract 
 

Systemic acquired resistance (SAR) is a long-lasting, broad-spectrum immune response that is 

activated following localized pathogen infection and confers enhanced resistance in distal 

tissues. This systemic immunity relies on extensive transcriptional and metabolic 

reprogramming, with salicylic acid (SA) and N-hydroxypipecolic acid (NHP) serving as central 

regulators. In particular, NHP functions as a key mobile signal and amplifier of SAR. Previous 

transcriptomic studies have shown that SAR and exogenous NHP application induce highly 

overlapping gene expression programs, prominently enriched in WRKY transcription factors, 

suggesting a central role for this family in coordinating systemic immune responses. However, 

the specific contributions of individual WRKY factors to SAR and NHP-mediated signaling 

remain incompletely understood. 

In this study, we investigated the roles of WRKY70 and WRKY18 in SAR using genetic, 

metabolomic, and transcriptional approaches. SAR bioassays identified both wrky70 and 

wrky18 mutants as defective in systemic resistance. Targeted metabolomic analyses revealed 

that wrky18 mutants exhibited defense metabolite profiles comparable to wild type, whereas 

wrky70 mutants displayed pronounced deregulation of immune metabolism, including elevated 

basal and induced levels of SA and NHP-related metabolites. Despite this constitutive 

activation of defense pathways, wrky70 plants failed to establish SAR. Analysis of systemic 

tissues showed that wrky70 mutants accumulate little to no free NHP in distal leaves, 

accompanied by increased levels of NHP conjugates, indicating enhanced glycosylation. 

Metabolic tracing using exogenously applied D₉-NHP further demonstrated increased 

conversion of NHP into conjugated forms in wrky70, suggesting elevated metabolic flux toward 

NHP inactivation. Consistent with this, expression of key SAR-associated genes, including 

ALD1, FMO1, UGT76B1, and PR1, was strongly upregulated in wrky70 mutants. These 

findings support a model in which WRKY70 regulates NHP homeostasis by coordinating 

metabolic flux between biosynthesis and conjugation, thereby maintaining a sufficient pool of 

bioactive NHP required for systemic signaling. 

Genetic analysis of a wrky70 fmo1 double mutant demonstrated that loss of FMO1 abolishes 

NHP accumulation and suppresses both the constitutive defense activation and growth defects 

observed in wrky70. This indicates that the wrky70 phenotype is dependent on NHP and 

positions WRKY70 functionally within the NHP signaling pathway. In contrast, the SAR defect 

in wrky18 could not be attributed to altered metabolite accumulation. Exogenous NHP 

application failed to restore systemic resistance in wrky18, indicating that WRKY18 acts 

downstream of NHP biosynthesis, likely at the level of transcriptional reprogramming required 

for SAR execution. These findings identify a previously unrecognized role of WRKY70 in 

regulating NHP homeostasis through control of metabolic partitioning, and establish WRKY18 

as a downstream transcriptional component required for the execution of systemic immunity. 

 


