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SCIENTIFIC CONTEXT :

 

Schematic view of off-specular reflectivity experiments on floating bilayers [2]

Supported  lipid  layers  are
composed  of  ordered  lipids
covering the surface of a  solid
which  are  commonly  used  to
study biomolecular
phenomena, e.g.   protein  and
peptide  adsorptions.   One  of
the advantages of these model
systems  is  that  they  can  be
synthesized  with  a  precise
control of their composition.  

The  internship  is  part  of  the
BANANA-SLIP  ANR  project,
which  aims  at studying  the
mechanical  properties  of
stacks  of lipid  membranes.
These  play  a  major  role  in
reducing  friction  in  living
bodies [1]. The understanding
of the microscopic mechanisms
involved  in  biolubrication
remains  very
phenomenological,  mainly  due
to  the  structural  complexity  of
these  systems.  Moreover,  the
hydrodynamics of the complex lipidic fluid confined by the substrate is not yet fully understood.

Experimental partners [2] are going to investigate highly controlled supported lipidic layers under mechanical
stress, using  recent  instrumental  development allowing  to  study  both  the  tribology  and  velocity  profile  of
confined systems. One aim is to compare the microscopic quantities measured with numerical simulations, as in
Ref. [3]. The aim of the internship is to perform molecular dynamics simulations of supported lipid layers [4], and
to compare the simulated structures to recent experimental data. 

MISSIONS :

After a literature study on supported lipid bilayers and on numerical simulations, the student is going to perform
numerical  modeling  of  lipid  layers  using  all-atom  molecular  dynamics  simulations, using  existing, standard
molecular  dynamics packages. A  PhD student has already  developed the workflow.  The system will be build
using all-atom models and the simulations run on computing centers using linux operating systems. Finally, the
simulations are going to be analyzed using scripts based on shell and python languages. The student will acquire
some practical knowledge on numerical tools and programming. Interest for biophysics and soft matter
are important. In particular, we are interested on the impact of electrostatic effects on the mechanical properties
of lipidic bilayers.
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