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EDUCATION 

Jan 2007 Habilitation (Applied Physics), Graz University of Technology, Austria  

(external lecturer at TUG since) 

Jun 2000  PhD Physics, Graz University of Technology, Austria 

 

POSITIONS 

Oct 2012 – present  Associate Professor, University of Graz, Institute of Molecular Biosciences, 

Graz, Austria 

Feb 2002 – Sep 2012 Junior / Senior Scientist and Vice Group Leader - Institute of Biophysics 

and Nanosystems Research, Austrian Academy of Sciences,Graz, Austria. 

Feb 2001 – Jan 2002 Erwin Schrödinger Fellow - National Research Council of Canada, 

Canadian Neutron Beam Center, Chalk River Laboratories, Ontario, Canada 

Jun 2000 – Dec 2000 Postdoctoral Fellow - Institute of Biophysics and X-ray Structure Research, 

Austrian Academy of Sciences, Graz, Austria. 

 

 

MAIN AREAS OF RESEARCH AND MOST IMPORTANT SCIENTIFIC ACHIEVEMENTS 

My research is focused on biological membranes and the functional role of lipid distribution in diverse 

membranes. We study minimalistic membrane models of well-defined composition using a broad 

selection of experimental techniques but with a strong focus on elastic and inelastic scattering 

techniques. 

1. Membrane structure and elasticity. We reported the structure and interaction of coexisting 

fluid domains [9,10] and interactions of charged membranes in salt solutions [8]. We 

analyzed the physical properties of asymmetric membranes and found that gel domains 

soften when opposed by a fluid leaflet [7]. Lipid distribution was shown to be important by 

reversing the asymmetry of a phosphatidylethanolamine and phosphatidylcholine mixture, 

which revealed a coupling of the lipid leaflets [6]. Asymmetric membranes were found to be 

stiffer than symmetric membranes composed of the same lipids and even stiffer than 
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symmetric membranes formed from their cognate leaflets, suggesting a coupling to 

intraleaflet properties [2]. Modeling inverted hexagonal phases allowed to demonstrate non-

linear and non-additive lipid curvature mixing [5]. 

2. Lipid/protein interactions. Most recently we reported that an integral enzyme changes its 

activity substantially in asymmetric membranes suggesting an allosteric coupling to the 

differential lateral stresses in such systems [1, 3]. 

3. Antimicrobial peptides. We developed a multi-scale model for scattering data to 

demonstrate that the peptides accumulate in the cytosol of E. coli within seconds, while the 

disintegration of the cellular envelope occurs much later as a secondary effect [4]. This 

finding suggests that impairing the membrane barrier is necessary but not sufficient for 

microbial killing by these peptides. 

 

TEN MOST IMPORTANT ACADEMIC RESEARCH PUBLICATIONS 

[1] P. Piller, P. Reiterer, E.F. Semeraro, & G. Pabst, RSC Applied Interfaces. 2, 69 – 73 (2025), DOI: 

10.1039/D4LF00309H 

[2] M.P.K Frewein, P. Piller, E.F. Semeraro, O. Czakkel, Y. Gerelli, L. Porcar & G. Pabst, Biophys. J. 122, 

2445 (2023), DOI: 10.1016/j.bpj.2023.04.025 

[3] P. Piller, E.F. Semeraro, G. N. Rechberger, S. Keller & G. Pabst, PNAS Nexus 2, 1 (2023), DOI: 

10.1103/10.1093/pnasnexus/pgad126 

[4] E.F. Semeraro, L. Marx, J. Mandl, I. Letofsky-Papst, C. Mayrhofer, M.P.K. Frewein, H.L. Scott, S. 

Prévost, H. Bergler, K. Lohner & G. Pabst, eLife 11, e72850 (2022), DOI: 

10.1101/2021.09.24.461681 

[5] M. Kaltenegger, J. Kremser, M.P. Frewein, P. Ziherl, D.J. Bonthuis & G. Pabst, Biochim. Biophys. 

Acta 1836, 183709 (2021), DOI: 10.1016/j.bbamem.2021.183709 

[6] B. Eicher, D. Marquardt, F.A. Heberle, I. Letofsky-Pabst, G.N. Rechberger, M.-S. Appavou, J. 

Katsaras & G. Pabst, Biophys. J. 114, 146 (2018) best of 2018 paper, cover article, DOI: 

10.1016/j.bpj.2017.11.009 

[7] F.A. Heberle, D.Marquardt, M. Doktorova, B. Geier, R.F. Standaert, P. Heftberger, B. Kollmitzer, 

J.D. Nickels, R.A. Dick, G.W. Feigenson, J. Katsaras, E. London & G. Pabst, Langmuir 32, 5196 

(2016) cover article, DOI: 10.1021/acs.langmuir.5b04562 

[8] B.-S. Lu, S.P. Gupta, M. Belička, R. Podgornik & G. Pabst, Langmuir 32, 1355 (2016), DOI: 

10.1021/acs.langmuir.6b03614 

[9]  B. Kollmitzer, P. Heftberger, R. Podgornik, J.F. Nagle & G. Pabst, Biophys. J. 108, 2833 (2015) 

New & Notable, DOI: 10.1016/j.bpj.2015.05.003 

[10]  P. Heftberger, B. Kollmitzer, A.A. Rieder, H. Amenitsch & G. Pabst, Biophys. J. 108, 854 

(2015) New & Notable, DOI: 10.1021/la3020089 

MOST IMPORTANT ADDITIONAL ACHIEVEMENTS 

• Invited talks: 30 invited and 3 keynote talks at international conferences; 48 invited seminars. 
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• Awards: Otto-Kratky Prize for Young Scientists, International Union of Crystallography (2002) 

• Editorial board memberships and committees:  

o Journals: Biophysical Journal, Biochimica Biophysica Acta – Biomembranes; 

o Committees: 

▪ Austrian Academy of Sciences advisory board for ILL 

▪ ILL proposal selection committee 

• Ad hoc reviewing for international peer-reviewed journals (selection): BBA-Biomembranes, 

Biophys J., J. Am. Chem. Soc., J. Phys. Chem. B, Langmuir, Nature, Phys. Rev. Lett, Proc. Natl. 

Acad. Sci. USA, Soft Matter 

• Most important funded scientific projects (total sum ~ 3 M€) 

Project title Project 

Duration 

Amount 

funded (k€) 

Funding 

Organisation 

MSCA DN “Complex lipid membranes 

for science and technology” 

2025 - 2029 270 EU 

Trilateral project “How lipid 

asymmetry influences membrane 

protein function” 

2025 - 2028 371 FWF 

Standalone project “Effect of Lipid 

Asymmetry on the Activity of Outer 

Membrane Phospholipase A” 

2019 - 2023 408 FWF 

Standalone project “Coupling of 

transverse and lateral structure in 

asymmetric lipid bilayers” 

2014 - 2018  328 FWF 

Bilateral project (Slovenia/Austria) 

“Modulation of inter- and 

intramembrane coupling in lipid 

bilayers via the aqueous phase” 

2014 - 2016 314 FWF 

 

• International collaboration partners (last 5 years):  

Fred A. Heberle (Univ. Tennessee, TN), John Katsaras (ORNL, TN), Erwin London (Stony Brook 

University, NY), Lionel Porcar (ILL, Grenoble, France), Robert Vachá (CEITEC, Brno, Czech 

Republic), Primož Ziherl (Jožef Stefan Institute, Ljubljana, Slovenia) 

• Student supervision: 

Master theses: 13 (2 ongoing), PhD theses: 10 (1 ongoing) 


