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Description
Background:
Pulmonary Hypertension (PH) can enhance progression of underlying chronic lung diseases such as pulmonary
fibrosis (PF). One of the key hallmarks of PH connected with PF is the degradation of the basal membrane in small
pulmonary arteries. As a consequence, degradation products such as matrikines are being produced which can be
used as biomarkers of certain chronic lung diseases. Matrikines can actively shape endothelial cells and are able
to modulate inflammatory processes. They can additionally enhance immune cell influx due to the disturbed barrier
function of the endothelial cells and eventually exacerbate disease progression.
Hypothesis and Objectives:
Based on our previous work, we hypothesize that the specific composition of basement membrane and immune cells
leads to the the development of lung fibrosis associated with PH. Furthermore, we suggest that specific inflammatory
cell populations that migrate to the tissue due to chronic lung diseases, are the source of enzymes that liberate the
matrikines, and thereby drive disease progression. During the PhD project, the candidate will characterize the basal
membrane composition in different forms of lung fibrosis. Additionally, she/he will anlyze which specific immune cells
essentially drive the release of matrikines and thereby lead to disease progression. To elaborate on the immune
component the PhD candidate will be working in a close collaboration with other research groups within RESPImmun
PhD Programme (e.g. Division of Immunology and Pathophysiology, Johannes Fessler).
Methodology:
In order to evaluate basal membrane compositions in PH due to lung fibrosis, the PhD candidate will perform expression analysis, as well as electron and multicolour fluorescence microscopy analysis. To establish which inflammatory
cells are involved in the release of matrikines, cells will be studied in cell co-culture systems. We will also analyze
the direct effects of certain enzymes on endothelial cells. To decipher downstream signaling transcriptomic analysis,
chip-based technology, immunohistology stainings, multiplex ELISA, and flow cytometry, among others will be employed. The functional effects of liberating enzymes and matrikines on structural cells will be analyzed by chemotaxis
analysis, CELIX and ECIS. The relevance of the investigated molecules will be further proven in the in vivo studies.
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