
WATERCHANNEL: toward artificial molecular water transport devices for 
desalination technology 
 
PhD in Computational Biophysics @ Laboratoire de Biochimie Théorique, 
IBPC, Paris 
 
A Phd Position in computational biophysics is available at the Laboratoire de 
Biochimie Théorique at IBPC in Paris. The successful candidate should have a 
background in physics or chemistry. Experience in molecular computer 
simulations is highly recommended. The PhD will be co-supervised by two senior 
scientists, F. Sterpone and M. Baaden. The focus of the project is to initiate a 
study aimed to understand the microscopic mechanisms of water transport 
across membranes via molecular nano-pores. The investigation will be based on 
a computational approach, and will support the interpretation of experimental 
results based on supra-molecular chemistry design, and obtained by our 
collaborator (M. Barbiou (CNRS, Montepellier), a leader in the field.  
 
Context. The present urgent demand for fresh water (agriculture, drink) has 
stimulated the search for optimized filtering systems. In the cellular 
environment, Aquaporins (AQPs) allow fast water transport across membranes 
(~108-109 water molecules/s/ channel), with complete exclusion of ions thanks 
to an hourglass structure with a narrowest constriction of 2.8 Å. These molecular 
systems represent a natural device to be incorporated in artificial membranes for 
water-purification applications. However their large-scale application is not yet 
possible, because of the high costs of the AQPs production, low stability and 
practical synthetic fabrication constraints. Therefore, great interest is placed in 
the development of artificial water channels (AWC) since they have been 

proposed to mimic natural AQPs. The most 
used strategy to construct the AWCs is the 
bottom-up supra-molecular approach, in 
which biomimetic architectures are 
constructed via their self-assembly. 
 
Tasks. During the PhD the student will 
perform Molecular Dynamics simulations 
based on atomistic and coarse-grained 
models. This technique will be used to 
simulate the molecular self-assembling of 
experimentally designed molecules that 
effectively create membrane nano-structures 
for water transport, as an extension to our 
previous studies [1-3]. The structural details 

of the assembled constructs and of water transport and ion selectivity will be 
extracted. The molecular insights gained by molecular modelling will inspire 
further chemical optimization of the sampled structure.  
The PhD project is funded by the French funding agency ANR (Prj 
“WaterChannel“) and will start in September in 2019.  
 
The Laboratoire de Biochimie Théorique is an internationally recognized 
laboratory with the mission of developing and applying computational 
methodologies to solve biological relevant problems. The members are active in 



the fields of docking, atomistic and coarse-grained simulations tackling problems 
as protein/protein and protein/DNA interactions, dynamics and function of 
membrane proteins, protein folding and aggregation. 
 
For information and applications, please send a motivation letter along 
with a CV to: fabio.sterpone@ibpc.fr, baaden@ibpc.fr 
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