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Abstract: Hydrogen bonding plays a critical role in the self-assembly of peptide 
amphiphiles (PAs). Herein, we studied how to tune the macromolecular 
nanostructures’ property by manipulating the PA’s chemical structure with 
urea, a hydrogen bond donor. We designed and synthesized three PAs: urea 
modified PA, original PA, and longer hydrophobic tail PA with peptide 
sequence FFEE. The effect of pH, temperature, self-assembly pathway was 
studied by Transition Electron Microscopy, Atomic Force Microscopy, Circular 
Dichroism, and Small-Angle X-ray Scattering. From these studies, we found 
that the urea motif can change PA’s morphology and secondary structure at 
neutral pH while enhancing the physical stability against pH and temperature 
changes. The resulted hydrogel of urea PA showed better ability in the shear 
recovery test than the others. Computational modeling revealed the packing 
and mechanism of PA-assembled nanostructures at the atomic level, clearly 
showing that there are greater numbers of hydrogen bonds for the PA with 
urea motif than for the others by a factor of 1.4. Furthermore, the urea-phenyl 
interaction makes the peptide portion more compact than it is in the absence of 
urea. This study helps to clarify the mechanism of hydrogen bonding acting on 
PA’s nanostructures with the presence of π-π stacking and will thereby help in 
the design of a new generation of PAs. 

 


