












 

 
 
 15. Juni 2012 

Dear selection committee: 
 

It is a great pleasure to recommend Giovanni Marelli for the Premio Macro Fontana for his excellent 
Master thesis.  
I know Giovanni Marelli since fall 2008, when he was an exchange student in my group at the Institute of 
Theoretical Physics. In his project in Göttingen, which is part of his Master thesis, he studied the structure 
and thermodynamics of hydrophobic nanoparticles in lipid membranes by computer simulations of a sol-
vent-free, coarse-grained model. The study was motivated by experiments of Michael Maskos at the Gu-
tenberg-University in Mainz, Germany, who observed that a lipid bilayer can incorporate only nanoparti-
cles with a radius that is smaller than a quarter of the hydrophobic thickness, while larger nanoparticles 
are expelled and may rupture the membrane. Giovanni developed a coarse-grained representation of a 
hydrophobic nanoparticle, relating the model parameters to experimental characteristics like Hamaker 
constants and surface tension, and studied the membrane deformation by the nanoparticle. Additionally, 
he constructed a stability diagram of the nanoparticle in the lipid membrane by computer simulation, ob-
serving whether or not the nanoparticle remains localized in the membrane core over a predefined time 
period. The simulations qualitatively reproduced the experiments and provided insights into the local 
structure. The model has also been a starting point for further investigations of membrane inclusions (e.g., 
peptides). 
I was impressed with Giovanni’s enthusiasm and he continued as a Ph.D student in my group. He is ex-
pected to obtain his Ph.D by the end of 2012 and is co-author of 2 publications in Physical Review Letters 
and PLoS ONE about collective phenomena in lipid membranes. He is very interactive and has stimulated 
discussions with researchers in Göttingen. For instance, he has compared the structure of “stalks” – hour-
glass shaped passages between membranes that are crucial intermediates of membrane fusion – in differ-
ent coarse-grained models and experiments of Prof. Tim Salditt, in order to establish that the stalk struc-
ture is indeed universal, i.e. independent from the details of the model. 
Thus, I recommend that Giovanni be awarded the honor Premio Macro Fontana. 

Sincerely                                                   
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