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Promotionsverfahren von Frau M.Sc. Nathalie Hannelore Schréder
Auslage der Dissertation und Gutachten sowie Termin der mindlichen Prifung
Anlage: Einseitige Zusammenfassung der Dissertation

Sehr geehrte Damen und Herren,
in dem oben genannten Promotionsverfahren wird die Annahme der Dissertation
The role of the bioactive lipid mediator sphingosine-1-phosphate in aortic aneurysm formation

von den Berichterstattenden Prof. Dr. med. Bodo Levkau, Prof. Dr. med. H. Schelzig und Prof. Dr. N. Hamdani
beantragt. Sie kann zusammen mit den Gutachten in der Zeit
vom 17.06.2026 bis 28.06.2026

eingesehen werden. Bitte wenden Sie sich zur Einsicht an das Promotionsburo (promotionmnf@hhu.de).

Einspriiche gegen diese Dissertation kdnnen nur zwei Tage nach der vorgenannten Frist
geltend gemacht werden. Erfolgt kein Einspruch, so gilt die Dissertation als angenommen
(§ 7 Ziffer (5) PO).

Sofern die Dissertation angenommen wird, findet die miindliche Priifung am

01.07.2026 um 10:00 Uhr

im Raum 22.03.06.026 statt. Als Priferinnen bzw. Prufer sind vorgesehen:
Prof. Dr. S. Gould, Prof. Dr. S. Promel und Dr. M. Etzkorn.

Die Offentlichkeit ist bei der Befragung nicht zugelassen.

Mit freundlichen Griiften
im Auftrag

Amina Diekmann



The endogenous bioactive sphingolipid sphingosine-1-phosphate (S1P) signals through five
G protein-coupled receptors (S1PR1-5) that regulate cardiac and vascular functions. Although
dysregulated S1P levels have been linked to cardiovascular diseases, their role in aortic
aneurysm pathophysiology remains unclear.

This study investigated the contribution of S1P/S1PR signalling to aneurysm formation using
the murine Angiotensin Il (Ang Il) infusion model in combination with pharmacological
elevation of S1P and genetic deletion of specific S1PRs. Pharmacological interventions
included inhibition of S1P lyase and treatment with the clinically approved S1PR modulator
FTY720. Complementary in vitro studies using primary vascular smooth muscle cells (VSMCs)
were performed to delineate S1PR-specific mechanisms, and sphingolipidomic profiling of
plasma and aortic tissue from patients with abdominal aortic aneurysms served as a trans-
lational approach.

Ang ll-infused mice with pharmacologically elevated S1P levels displayed increased rupture-
associated mortality, extensive aortic dissections, loss of contractile VSMC gene expression,
and enhanced vascular hypercontractility. Transcriptomic and proteomic analyses revealed
downregulation of pathways related to vascular homeostasis, smooth muscle contraction, and
extracellular matrix organization, collectively contributing to vascular instability.

To dissect S1PR-specific effects, in vitro studies demonstrated that S1P regulated contractile
gene expression in a receptor-dependent manner: acute S1PR2 activation promoted
contractile gene expression, whereas sustained activation of S1PR1 and S1PR3 led to
repression. Consistent with these findings, Ang ll-infused S1PR3-deficient mice were
protected from rupture-associated death, retained the contractie VSMC phenotype, and
exhibited reduced vascular responsiveness to vasoconstrictors. In contrast, S1PR2 deficiency
did not confer protection or alter vascular reactivity. Mechanistically, S1PR3 activation under
elevated S1P conditions sensitized VSMCs to Ang Il, enhancing intracellular calcium
transients and myosin light chain phosphorylation, effects abolished by S1PR3 inhibition.
FTY720, a functional antagonist of multiple S1PRs, was tested as a potential therapeutic
intervention. However, FTY720 treatment did not significantly affect aneurysm incidence,
rupture, or vascular function in the Ang Il model.

Translational sphingolipidomic analyses revealed distinct alterations in lipid composition in
plasma and aortic tissue from aneurysm patients. S1P concentrations were significantly
elevated in both compartments, and plasma S1P discriminated individuals with aneurysms
from controls. Moreover, increased S1PR expression was detected in aortic tissue from
aneurysm patients, supporting a role of enhanced S1P signalling in human disease.
In conclusion, this study provides integrated experimental and translational evidence linking
S1P/S1PR signalling to aneurysm pathophysiology. Collectively, these data identify S1P as a
central regulator of vascular stability and remodelling, advancing the understanding of
sphingolipid-driven mechanisms in aneurysm disease and highlighting the therapeutic
potential of modulating S1P signalling for disease stabilization.



