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Abstract: Perylenediimide derivatives (PDIs) constitute an important group of 
an organic π-conjugated system that has been abundantly studied owing to 
their excellent photostability, chemical robustness, synthetic accessibility, and 
optoelectronic properties. Assembling PDI molecules into tailored 
supramolecular structures leads to unique photochemical functionalities that 
can be exploited in various fields, from biomedicine to material sciences. 
However, the precise control over the directionality of PDI self-assembly into 
defined nanostructures remains problematic. In this study, we took advantage 
of the high aggregation propensity of amyloid peptides to design 
nanofilaments functionalized with PDI. The amyloidogenic domain of the islet 
polypeptide (IAPP), i.e., the segment 20-29 (I20-29), was used as the self-
assembling core, which was connected to PDI by a flexible hexyl spacer. PDI-
[Leu]2 derivative was prepared from perylene tetracarboxylic dianhydride 
(PTCDA), before being conjugated on the N-terminal amine of the elongated 
protected peptidyl-resin. By modulating the stoichiometry of the coupling 
reaction, two types of hybrid peptides were obtained: symmetric (PDI-[I20-29]2) 
and asymmetric (PDI-I20-29). Self-assembly was initiated by the successive 
dispersion of PDI-[I20-29]2 and PDI-I20-29 in an aqueous buffer and the solution 
was constantly rotary agitated at room temperature. The self-assembly process 
was periodically followed by measuring absorbance and fluorescence of PDI, 
by circular dichroism (CD) spectroscopy, and by atomic force microscopy. The 
analyses revealed that both PDI-peptides self-assembled into long, 
unbranched, and linear filaments with a cross-β-sheet quaternary organization. 
The UV-vis absorbance spectra exhibit a clear signature of H-aggregates for 
both assemblies. Overall, this study exposes that defined nanostructures 
functionalized with PDI can be obtained from amyloid peptide building blocks, 
opening to novel applications in bioimaging, photodynamic therapy, and 
bioelectronic. 


