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Figure 1 AFM image of fibers self-
assembled from the peptide RFFFR. A
peptide solution with concentration 8
mM was prepared in 1X PBS buffer and
allowed to age over night. The solution
was then diluted to a total concentration
of 1 mM and allowing the spheres to
unwrap for 40 min before incubating
the solution on freshly cleaved mica for
12 min and rinsing it twice with milliQ
water.

Self-assembly of protein nanostructures
has attracted much interest due to its
role in over 20 degenerative diseases
such as Alzheimers, Parkinsons and prion
diseases. Often the self-assembly is not
particularly well understood and is inves-
tigated with isolated smaller peptides
originating from the proteins involved,
as a model system. One such motif is
the LVFFA peptide derived from the β-
amyloid peptide involved in Alzheimers
disease. Later, this motif was further
shortened to the analog diphenylalanine
(FF), which is capable of forming nan-
otubes, nanowires, films, vertical aligned
wires and sponge-like structures.1 In par-
allel, the triphenylalanine (FFF) peptide
was studied, which forms plate-like struc-
tures with lengths of several micrometers
or nanospheres without any void spaces.2

As none of these peptides form fibers resembling amyloids, we have
designed a peptide that self-assembles into nano-fibers. Based on the tripheny-
lalanine peptide we restricted the interaction of the phenylalanine residues to
one direction by adding Arginine residues to both termini, yielding the peptide
sequence RFFFR. The self-assembly has been investigated with circular
dichroism, SEM and AFM, see Figure 1. It has been concluded that at low
salt concentrations (1x PBS) this peptide forms fibers that entangle and form
spheres. If the solution is diluted below the critical fiber concentration the
fibers, comprising the spheres, unwrap. At higher salt concentrations (5x PBS)
the fibers are stable and have an average length of several micrometers with
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a height of 1.4 nm. The circular dichroism response is dominated by the pi-
pi interactions and is blue-shifted depending on peptide concentrations. From
circular dichroism no apparent critical peptide concentration is observed, indi-
cating that the phenylalanine residues also interact through pi-pi interactions
below the critical concentration.

Furthermore, molecular details have been investigated in a molecular
dynamics study where initially a total of 27 peptides were randomly placed
in a simulation box and the self-assembly was monitored by coarse-grained
simulations employing the MARTINI force field3. The final structure was
then converted to all-atom and a short simulation was performed. Amongst
other things, this study reflects upon the intra- as well as intermolecular π-π
interactions of phenylalanine residues and the critical fiber concentration of
the peptide RFFFR.
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