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Description
Background: Short chain fatty acids (SCFA) such as acetate, propionate and butyrate, are produced in high concentration via fermentation in the human gut by commensal bacteria and are taken up into the bloodstream. SCFA have
been shown to have strong anti-inflammatory properties by the production of mediators like PGE2 and inhibition of
cytokine release. Accordingly, allergic germ-free mice show exaggerated airway eosinophilia and increased levels of
TH2 cytokines when compared to recolonized mice and nutrient fiber content strongly correlates with the extent of allergic inflammation and lung eosinophilia, which was also alleviated by treatment with propionate in a mouse model of
house-dust mite allergy. SCFA are natural ligands for the free fatty acid receptors FFA2 (GPR43) and FFA3 (GPR41),
which belong to the family of seven transmembrane spanning G protein-coupled receptors. SCFA have also been
shown to regulate gene transcription via the inhibition of histone deacatylase (HDAC) activity. Their anti-inflammatory
properties are at least partially mediated by NFκB inhibition and subsequent repression of related cytokines.
Hypothesis and Objectives: Based on preliminary data from our laboratory we hypothesize that SCFA are capable of
regulating endothelial function which translates to an anti-inflammatory action. We will further characterize the effects
of SCFA on pulmonary microvascular and arterial endothelial cells regarding barrier function, expression of adhesion
molecules, intracellular signaling pathways and interaction of the endothelium with immune cells. Proof of concept
studies will be performed in diverse mouse models of asthma and asthma exacerbations.
Methodology: The PhD student will learn how to isolate leukocytes from peripheral blood of human volunteers and
patients and how to cultivate endothelial cells from lungs. FFA2 and FFA3 expression will be quantified by real-time
PCR, Western blot, fluorescence microscopy and multi-colour flow cytometry. Endothelial barrier function will be investigated by electrical impedance measurements (ECIS), transendothelial diffusion assays, VE-cadherin/actin staining of monolayers and systems of isolated whole lung perfusion. Cytokine profiles will be determined by multiplex
ELISA. Lipid mediators will be determined by LC-MS. Moreover, the student will investigate the role of SCFA and their
receptors in experimental mouse models for allergic asthma and non-allergic Fra-2 transgenic asthma mouse model
that are already available within the consortium and international collaborators. The occurrence of SCFA-producing
microbiota strains in stool samples of animal models and patients with chronic asthma will be investigated.
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