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Lipids Detection: HPLC-MS/MS



Lipids Detection: HPLC-MS/MS



Lipids Analysis: PCA and Machine Learning Approach



Plant Lipids



Lipidic alteration under abiotic stressors 

The redistribution of membrane lipids 
is integrated to regulate the stability, 
integrity and fluidity of plant 
membrane, and adjust the adaptation 
ability of plants to various abiotic 
stresses.



Lipidic alteration under abiotic stressors 



The plant immune system



A molecular and biochemical roadmap to the plant immune system



Plant Hormones



Jasmonic Acid – Biosynthesis and Signalling 



After pathogen attack, SA levels rise in the primary infected 
tissue and trigger a SAR response. 
MGDG can serve as a substrate for JA synthesis during defense 
responses. Free fatty acids are released and cleaved at C-9 
yielding AzA. AzA is a general oxidative stress signal implicated 
in SAR. Increased synthesis of Gro3P contributes to basal 
resistance and to SAR. NO and ROS are also implicated in 
mediating SAR. ROS-mediated lipid peroxidation is induced by 
biotic stress. 
The fad7fad8 double mutant is deficient in trienoic fatty acids 
and show reduced ROS accumulation, cell death, and lower 
resistance to P. syringae . The ssi2 mutant accumulates low 
levels of 18:1. 18:1 is implicated in SA- and JA-mediated 
defense respons. AzA, azelaic acid; AZI1, azelaic acid induced 1; 
DGDG, digalactosyldiacylglycerol; DIR1, defective in induced 
resistance 1; FA, fatty acid; Gro3P, glycerol-3-phosphate; JA, 
jasmonic acid; MGDG, monogalactosyldiacylglycerol; NO, nitric 
oxide; OPDA, oxophytodienoic acid, PIP, phosphatidylinositol 
phosphates; ROS, reactive oxygen species; SA, salicylic acid; 
SAR, systemic acquired resistance.

SAR – Systemic Acquired Response



Oxylipin Biosynthesis



The lipid language of plant–fungal interactions

Christensen, S. A., & Kolomiets, M. V. (2011). The lipid language of plant–fungal interactions. Fungal 
Genetics and Biology, 48(1), 4-14.



- Entità lipidiche in tessuti bisogna 
considerare che possono 
appartenere sia alla pianta che al 
patogeno: infatti, come le piante 
cambiano il loro profilo lipidico a 
seguito dell'attacco di un 
patogeno, allo stesso modo anche 
nei batteri si ha un rimodellamento 
del lipidoma.

- Ornitolipidi, peculiari della 
membrana batterica, sono 
riconosciuti come PAMP dalla 
pianta e si ha pertanto l'attivazione 
della pathogen triggered immunity 
(PTI). 

Cross-talk lipidico pianta-batteri



Cross-talk lipidico pianta-batteri

- L'aumento di acidi grassi liberi->
attività di lipasi secrete dal batterio/pianta 

Il rimodellamento del lipidoma della pianta 
risulta essere vantaggioso per il batterio, 
che sfrutta molecole prodotte dall'ospite 
per modulare la propria fisiologia.



Cross-talk lipidico pianta-batteri

Gli acidi grassi liberi possono andare incontro ad 
ossidazione per opera di 9 e 13 lipossigenasi (LOX) 
della pianta, da cui si originano ossilipine con 
gruppi ossidati sul C9 o sul C13, oppure possono 
essere internalizzati dalla cellula batterica e fungere 
da substrato per la sintesi di ossilipine come la 
13HpOTRE e la 7,10 DiHOME. 
L'accumulo della prima, precursore dello JA, 
potrebbe avere un feedback negativo sulla sintesi 
dello stesso. La seconda può promuovere 
l'adesione del batterio allo xilema e la motilità di 
tipo twitching, favorendo quindi la colonizzazione 
dello xilema e la formazione di aggregazioni 
batteriche (biofilm). La stessà azione promotrice 
potrebbe derivare da un'ossilipina derivante dalla 
via della 13 LOX, ovvero l'acido 
13-idrossioctadecanoico (13HODE).



Mycotoxins in crops and food



Fumonisin biosynthesis



Mycotoxins and lepidic cross-talk



De novo ceramide synthesis occurs in the ER and 
synthesis of more complex sphingolipids occurs in the 
Golgi apparatus. The metabolic steps genetically 
characterized to be critical for plant PCD regulation 
are enumerated 1 to 6 ; Name of enzymes are in 
white boxes, and genetically characterized ones in 
gray boxes; Uncharacterized steps are linked with 
dashed lines.

Sphingolipid metabolism in plants

Berkey, R., Bendigeri, D., & Xiao, S. (2012). Sphingolipids and plant defense/disease: the “death” connection and beyond. Frontiers in plant science, 3, 68.



Viral Replication Model


