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Inside Oxylipins
Definition - Synthesis - Properties



Oxylipin basics

OXYLIPIN
Large class of lipid metabolites

derived from the oxidation of

PUFAs

Found in almost all organims

Free forms or esterified to

phospholipids/galactolipids/etc

 

 

Deboever et al. (2019, in press) Trends in Plant Science
 



Oxylipin basics

STRUCTURES
Divinyl-, keto-, and hydroxy- /

hydroperoxy- fatty acids = antimicrobial

activities

JA and volatiles aldehydes = signalling
 

Chemical structure matters 

SIGNATURES
(a)biotic stresses = specific oxylipin

signatures

COMMUNICATIONS
Oxylipin pathways = interkingdom

communication ?

INTERACTIONS
PPM lipid composition = important in

interaction with PO ?

PO = Plant Oxylipin



Study of PO
MIND THE GAP

Prost et al. (2005)

Only in vitro results -> In planta ?

B I O C I D A L  /  E L I C I T O R  P R O P E R T I E S



Prost et al. (2005)

Study of PO
MIND THE GAP

Potential structure-activity relationships

L I N K  W I T H  C H E M I C A L  S T R U C T U R E

Only in vitro results -> In planta ?

B I O C I D A L  /  E L I C I T O R  P R O P E R T I E S

13-HPOT

13-HPOD
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Potential structure-activity relationships
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If/how POs interact with the pathogen or

plant PM

P L A C E  O F  M E M B R A N E S  I N  T H I S  S T O R Y
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Potential structure-activity relationships
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If/how POs interact with the pathogen or

plant PM

P L A C E  O F  M E M B R A N E S  I N  T H I S  S T O R Y

Crosstalk ? Oxylipin "language" ?

O X Y L I P I N  C O M M U N I C A T I O N



Our Research
Results - Conclusions - Perspectives



BIOCIDAL PROPERTIES
24 hours in vitro tests in 96-

wells plats

Based on Prost et al. (2005)

3 new bacteria of agronomic

interests

 

 

      Strong dose effect

 

     In planta ?



BIOCIDAL PROPERTIES
Calcein released

Biomimetic membranes

mimicking Pseudomonas sp. inner

membranes : 

palmitoyl oleyl

phosphatidylethanolamine

(POPE)

palmitoyl oleyl

phosphatidylglycerol (POPG)

cardiolipin (CL)

 

      No permeabilizing effect

 

     Mode of action ? Lipid interaction ?



INTERACTION WITH BPM
Same composition

Complementary biophysical

technics : 

Isothermal Titration

Calorimetry = bilayers

Langmuir Through =

monolayers

 

 

Significant affinity for models

 

      Lipid specificity and changes in lipid  

        phases induced by 13-HPOT ?



ELICITOR PROPERTIES
ROS experiments :

Arabidopsis thaliana cells

H2O2 production

after application

1h30 measurement

 

Window of production = 20 to 50

min after application

 

Efficacity = up to 5 µM

 

                In planta ?



PERSPECTIVES

O X Y L I P I N S  A N D  M E M B R A N E S

Results seem to indicate that the biological properties of oxylipins

are related to their ability to interact with biological membranes

and more particularly the lipid part 

O X Y L I P I N S  A S  E L I C I T O R S

Oxylipins appear to be inducing ROS production when applied to

plants, suggesting their potential role as elicitor

O X Y L I P I N S  A S  B I O C I D E S  

Oxylipins show potential as a direct biocidal agent against several

bacteria of agronomic interest
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