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Reconstituted phospholipid bilayers have been widely studied during the last decades as bio-inspired systems, 
for various purposes such as fundamental research on cell membrane properties, or applied research on drug 
delivery. These membranes are mostly used in the 'capsule' geometry, with sizes ranging from 10 nm for Small 
Unilamellar Vesicles (SUVs), up to tens of micrometers, for Giant Unilamellar Vesicles (GUVs).  

In living systems cell membranes are populated with 
many kinds of macromolecules, like functional 
membrane proteins, and ligands and receptors that 
mediate adhesion. We have build a smart 
experimental environment in order to visualize and 
study the close interaction between a single 
macromolecule and a phospholipid membrane. For 
that purpose, we use biotinilated GUVs, that adhere 
strongly on streptavidinated glass substrates (see 
Figure). When such a substrate is also populated with 
end-grafted, micrometer sized, Yoyo-labelled l-phage 
DNAs, the adhering vesicles interact with the DNAs, 
during the adhesion stage, giving rise to a strong 
stretching effect of the DNA molecules, followed by 
a stable confinement of the latter in the membrane-
substrate gap, thanks to the numerous biotin-
streptavidin bonds created in the adhesion patch. 
The resulting DNA shapes are observed using 
fluorescence microscopy, and analyzed via image 
analysis.  

The figure shows the final, stabilized state of an adhered GUV. Some end-grafted DNAs have been trapped 
by the adhesive membrane (elongated bright lines and loops). We will analyse various DNA parameters among 
which are the stretching degree of the confined molecules, the average conformation of a fluctuating chain 
near a wall, and will build a scenario of the forces at play during the membrane spreading that generate the 
DNA stretching. 
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Bio-membrane adhesion on end-grafted DNA carpets 


