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Description
Background:
The pulmonary circulation is often abnormal in patients with inflammatory lung diseases and it is associated with a
higher frequency of severe exacerbations and hospitalizations as well as poor survival (1). Better understanding of
the pathobiology of the lung vascular remodelling is needed to identify new molecular targets for specific therapeutic
interventions in the future. We have previously shown, that modification of ion channels in pulmonary vascular cells
play a central role for controlling pulmonary vascular tone and thus for remodelling of vessels, contributing to morbidity and mortality in paediatric and adult patients (2,3,4). Using laser capture microdissected pulmonary arteries of
freshly explanted healthy donors and lung from inflammatory lung diseases patients with pulmonary hypertension, we
detected aberrant expression of calcium-activated potassium channels (KCNMA1/BKCa). Thus, the current project
will evaluate the relevance of BKCa channel for endothelial dysfunction in pulmonary arteries. The project will focus
on peroxisome proliferator–activated receptor (PPAR) agonists as activator of BKCa channel for its non-genomic and
genomic influence on the pulmonarycirculation (5).
Hypothesis and Objectives:
We hypothesis, aberrant BKCa channel function leads to endothelial dysfunction and remodelling in lung disesases.
This project aims to: (1) identify the role of BKCa channel for pulmonary vascular tone and (2) prove the BKCa
channels as direct targets of PPAR agonists and its potential implications for endothelial function.
Methodology:
The student will apply a broad range of in-vitro, ex-vivo and in-vivo investigations. Cellular implications will be detected
with standard molecular biological methods. Ex-vivo wire-myograph on human and mouse pulmonary arteries will be
carried out to investigate the role of BKCa channel in endothelium and the modification of the channels by PPAR
agonists. In-vivo studies on global and cell-specific knock-out mice will be employed to investigate the functional
relevance of BKCa channel for pulmonary arteries and lung function in disease models.
References:
1. Kovacs G, Agusti A, Barberà JA, Celli B, Criner G, Humbert M, Sin DD, Voelkel N, Olschewski H: Pulmonary
Vascular Involvement in Chronic Obstructive Pulmonary Disease. Is There a Pulmonary Vascular Phenotype?
Am J Respir Crit Care Med. (2018) 198(8):1000-1011.
2. 2. Humbert M, Guignabert C, Bonnet S, Dorfmüller P, Klinger JR, Nicolls MR, Olschewski A, et al. Pathology
and pathobiology of pulmonary hypertension: state of the art and research perspectives. Eur Respir J. (2019)
24;53(1). pii: 1801887.
3. Olschewski A, Veale EL, Nagy BM, Nagaraj C, Kwapiszewska G, Antigny F, Lambert M, Humbert M, Czirják G,
Enyedi P, Mathie A. TASK-1 (KCNK3) channels in the lung: from cell biology to clinical implications. Eur Respir
J. (2017)50(5). pii: 1700754. doi: 10.1183/13993003.00754-2017.
Glowbase Graduate Recruitment Platform - http://www.glowbase.com - © Glowbase GmbH - 2020-02-21 12:53:14

4. Olschewski A, Papp R, Nagaraj C, Olschewski H. Ion channels and transporters as therapeutic targets in the
pulmonary circulation. Pharmacol Ther. 2014 Dec;144(3):349-68.
5. Li Y, Connolly M, Nagaraj C, Tang B, Bálint Z, Popper H, Smolle-Juettner FM, Lindenmann J, Kwapiszewska
G, Aaronson PI, Wohlkoenig C, Leithner K, Olschewski H, Olschewski A. Peroxisome proliferator-activated
receptor-β/δ, the acute signaling factor in prostacyclin-induced pulmonary vasodilation. Am J Respir Cell Mol
Biol. (2012) Mar;46(3):372-9.
To get more information or to apply online, visit https://mug.glowbase.com/positions/178 or
scan the the code on the left with your smartphone.

Glowbase Graduate Recruitment Platform - http://www.glowbase.com - © Glowbase GmbH - 2020-02-21 12:53:14

