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Titre du sujet de thèse :  Disentangling the role of the lyso/phosphatidylethanolamine axis in the metabolic
activation of adipose tissue macrophages in diet-induced obesity : Consequences in atherosclerosis development.

Résumé du sujet :
Atherosclerotic cardiovascular diseases (ASCVD) characterized by the accumulation of lipids in the arterial wall is
still a major cause of mortality in Western countries. Indeed, the growing emergence of obesity during the last
decades is associated with metabolic disorders such as type 2 diabetes (T2D) and insulin resistance which are
major risk factors for ASCVD. However the precise mechanisms through which obesity contribute to ASCVD still
need to be clarified. Obesity is characterized by an accumulation of dietary fat in metabolic tissues resulting in a
chronic inflammation. Excessive storage of fat in adipose tissue triggers an inflammatory response orchestrated by
macrophages and it is well established that adipose tissue macrophages (ATM) play a major role in diet-induced
T2D and insulin resistance. Dietary lipids promote the activation of ATM and contribute directly to the development
of those metabolic disorders. Lipids such as phospholipids are essential in the architecture of the membrane
structure which is a critical pillar in macrophage functions. Indeed, a recent study demonstrates that the
modification of membrane lipid composition in ATM induces inflammation and insulin resistance. In ATM, captured
fatty acids can be metabolized into a range of phospholipids and sphingolipid species, however the precise
mechanisms involved in such a rearrangement in ATM in the context of obesity are unknown.
The targeted lipidomic and transcriptomic analysis of macrophages isolated by cell sorting from adipose tissue of
mice fed obesogenic diets revealed an increase of phosphatidylethanolamine (PE) amounts together with an
alteration of those of lysoPE (LPE) species in ATM. Importantly, several PE and LPE species in ATM were
correlated to obesity, insulin resistance and a proatherogenic plasma lipoprotein profile in mice. We uncovered an
interaction network in ATM intimately linked to those metabolic disorders which is strongly connected to a gene
(Pla2g2d) encoding the secreted phospholipase A2 (sPLA2) groupe IID, an enzyme involved in the phospholipid
metabolism pathway. Thus, the reduced expression of Pla2g2d in ATM during the diet-induced obesity was
associated with a profound alteration of the cellular amount of PE and LPE species correlated to obesity-induced
metabolic disorders. Together with the generation of LPE, phospholipase A2 activity concomitantly releases free
fatty acids which can serve as substrates for others metabolic reactions. Thus, it was proposed that phospholipase
A2 groupe IID activity was able to release polyunsaturated fatty acids (PUFAs) which potent antiinflammatory
properties. Taken together, our data strongly suggest that the modulation of the PE pathway by PLA2G2D in ATM
could protect from diet-induced obesity by hampering adipose tissue inflammation.
The objective of this project is therefore to decipher the role of PLA2G2D in ATM in diet-induced obesity and its
consequences on atherosclerosis development.
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Projet ouvert à la mobilité :  Oui

Candidat(e) préssenti(e) sur le projet :  Mohammed El-Habib Rahoui / M2 : Biologie Intégrative - Spécialité :
Physiologie-métabolisme-physiopathologie humaine (PMPH), 

Projet présenté pour le concours d'attribution des contrats doctoraux 2019 :  Oui

Autre(s) financement(s) demandé(s) et/ ou prévu(s) :  Non

Cotutelle : Non

Collaboration en interface : Non

Accord pour la publication sur le site Web de l'Ecole Doctorale :  Oui
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