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Description
Background:
Vascular abnormalities are a common feature of chronic lung diseases such as idiopathic pulmonary fibrosis (IPF), or
systemic sclerosis-associated pulmonary fibrosis (SSc-PF). These vascular abnormalities can manifest as remodeling
and obliteration of pulmonary arteries, as seen in pulmonary hypertension (PH), or as changes of vascularity and
vessel distributions as observed in PF. Current studies indicate that endothelial cell (EC) dysfunction, with increased
endothelial cell apoptosis and hyperproliferation of remaining apoptosis-resistant cells is a key pathomechanisms
in vascular remodeling. We have previously shown that pulmonary vascular remodeling occurs in PH as well as in
PF, although to a different extent and that it is possibly caused by different molecular mechanisms (Hoffmann, 2014;
Hoffmann, 2015). Further we extensively studied the role of the transcription factor fos-realted antigen-2 (Fra-2) in
the development of pulmonary vascular and parenchymal remodeling (Birnhuber, 2019a, b).
Hypothesis and Objectives:
We hypothesize that aberrant expression and activation of Fra-2 leads to endothelial changes and dysfunction leading
to vasculopathy and consequently to development of pulmonary fibrosis as seen in patients with SSc-PF. Using a
wide array of methods and models, we aim to investigate the influence of Fra-2 on EC function and their crosstalk
with surrounding cells in the development of pulmonary fibrosis.
Methodology:
A detailed assessment of vascular remodeling and EC proliferation/apoptosis will be acquired using standard histology
techniques (immunohistochemistry/ immunofluorescence stainings) and semi-automated image analysis. Studies on
human lung tissue will be complemented by a variety of in vivo and in vitro approaches: Primary endothelial cell
cultures from healthy and diseased lung tissue (human and murine) will be performed for in vitro assays to assess
endothelial cell function. Additionally, lineage tracing of endothelial cells (Crnkovic, 2018). will be performed in Fra-2
overexpressing mice, a model of SSc-PF. Ultrastructural changes of EC morphology will be investigated by electron
microscopy.
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