
 

1 
Cecchini et al., MPMI 

Title: Underground azelaic acid-conferred resistance to Pseudomonas syringae in Arabidopsis 
 

Running title: Underground AZA-immunity against pathogens 

 

Nicolás M. Cecchini1,2#, Suruchi Roychoudhry1,3#, DeQuantarius J. Speed1, Kevin Steffes1, Arjun 

Tambe1, Kristin Zodrow1, Katerina Konstantinoff1, Ho Won Jung4, Nancy L. Engle5, Timothy J. 

Tschaplinski5, Jean T. Greenberg1*  

 

1Department of Molecular Genetics and Cell Biology, The University of Chicago, 929 East 57th 

Street GCIS 524W, Chicago, IL 60637, USA. 2Current address: Centro de Investigaciones en 

Química Biológica de Córdoba, CIQUIBIC, CONICET, Departamento de Química Biológica-

Ranwel Caputto, Facultad de Ciencias Químicas, Universidad Nacional de Córdoba, Haya de la 

Torre y Medina Allende, Ciudad Universitaria, Córdoba, X5000HUA, Argentina. 3Current address: 

Centre for Plant Sciences, University of Leeds, Leeds LS2 9JT, UK. 4Department of Molecular 

Genetics, Dong-A University, 37 Nakdong-Daero 550beon-gil, Saha-gu, Busan 49315, Korea. 

5Oak Ridge National Lab, PO Box 2008, Oak Ridge, TN 37831, U.S.A. 

# These authors contributed equally to this work 

* To whom correspondence should be addressed.  

E-mail: jgreenbe@uchicago.edu 

  

mailto:jgreenbe@uchicago.edu


 

2 
Cecchini et al., MPMI 

SUMMARY   

 

Local interactions between individual plant organs and diverse microorganisms can lead to whole 

plant immunity via the mobilization of defense signals. One such signal is the plastid lipid-derived 

oxylipin azelaic acid (AZA). Arabidopsis lacking AZI1 or EARLI1, related lipid transfer family 

proteins, exhibit reduced AZA transport among leaves and cannot mount systemic immunity. AZA 

has been detected in roots as well as leaves. Therefore, the present study addresses the effects 

on plants of AZA application to roots. AZA, but not the structurally related suberic acid, inhibits 

root growth when directly in contact with roots. Treatment of roots with AZA also induces 

resistance to Pseudomonas syringae in aerial tissues. These effects of AZA on root growth and 

disease resistance depend at least partially on AZI1 and EARLI1. AZI1 in roots localizes to 

plastids, similar to its known location in leaves. Interestingly, kinases previously shown to modify 

AZI1 in vitro, MPK3/6, are also needed for AZA-induced root growth inhibition and above ground 

immunity. Finally, [2H]-AZA applied to the roots does not move to aerial tissues. Thus, AZA 

application to roots triggers systemic immunity through an AZI1/EARLI1/MPK3/MPK6-dependent 

pathway and AZA’s effects may involve an additional mobile signal(s). 

 


