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Supramolecular self-assembly is an attractive pathway for bottom-up synthesis of novel 
nanomaterials. In particular, this approach allows the spontaneous formation of structures 
of well defined shapes and monodisperse characteristic sizes. Since nanotechnology is 
mainly relying on size-dependent physical phenomena, the control of the monodispersity 
is required, but the possibility of tuning the size is also essential.  For self-assembling 
systems, shape, size and monodispersity are mainly settled by the chemical structure of 
the building block. Tentative of changing noticeably the size by chemical modification 
usually end up with the loss of self-assembly. In this context, Lanreotide is a dicationic 
octapeptide  spontaneously  forming  long  nanotubes  (few  hundreds  of  µm)  but 
monodispersed in diameter (24.4nm)1,2. Their molecular and supramolecular structure and 
their mechanism of formation have been recently solved3. The most noteworthy feature of 
these nanotubes is that their walls are curved bi-dimentional crystals and the mechanism 
of formation of these nanotubes shows that the curvature radius of the nanotube is fixed 
at a very early stage of the assembly, upholding the idea that molecular determinants are 
controlling  the  curvature  radius.  For  diameter  tuning,  we  based  our  strategy  on  a 
structural approach6. We modified the size of a precise aromatic amino acid involved in 
close  contacts  between  peptide  within  the  nanotube  walls.  We demonstrate  that  this 
approach indeed enable the accurate tuning of the diameter of the nanotubes from 9 to 35 
nm while keeping a strict monodispersity. We finally build a geometrical model taking 
into account the close-contact that explains how a modification of a few Å of a single 
aromatic residue induces a 4-fold increase of nanotube diameter. We further demonstrate 
the application of such strategy by the formation of composite (silica-peptide) nanotubes 
of various diameters. We also explored the role of the counterions and repulsive forces in 
the self-assembly mechanism and by this study we evidence that counterions are tightly 
bound to the nanotubes and that specific interactions occur7. 
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