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NETOMFEND, NTF NFKBERF I HER L~ O LT 2BERRICRO T, (D%E, @R, L; (3)
ARTF FMHEERICE2HCEAD 3 BB ER VD EEZLND, LNLARRL, 2KkThEEEmR ToL
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—Ya UV REEHAEDEDL I LICE Y XTF REEROHEMERL L O T R AEEROZE, S5IC
RTF RO RBEELZRSNCT 222 HNET 2,
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Molecular self-assembly of peptides on solid surfaces has been studied to understand functions of natural
biomolecules and have also been utilized as a bottom-up approach for the bio-functionalization for
developing biological applications. The self-assembly process of peptides consists of three steps: (1)
binding, (2) diffusion, and (3) ordering. While the binding and ordering have been widely characterized,
the diffusion process is still not fully understood. Understanding of the surface diffusion can provide
information linking the binding with ordering processes.

In this thesis, a new finding, anisotropic diffusion of peptides on atomically-flat surface of hexagonal
boron nitride (h-BN) is reported. Fluorescence-labeled peptides have been utilized to monitor the diffusion
of peptides in real-time. Fluorescent images were analyzed by the single particle tracking. Peptides showed
anisotropic diffusion with a six-fold symmetry, implying its tight correlation with the underlying crystal
lattice. It was also found that peptides form aggregates on the surface even under a highly-diluted solution.
While monomolecular peptides exhibit a relatively weak anisotropy, dimers showed a tendency to diffuse
along a specific orientation on the surface. The peptide diffusion had same orientations with longitudinal
directions of self-assembled peptide nanostructures, indicating a strong correlation between diffusion and
assembly. Our approach may provide a basis for biomolecular assembly on atomically-flat surfaces.

Moreover, the surface adsorption of self-assembled peptides was investigated by molecular dynamics
(MD). In the simulation, it was found that structured water layers at the interface play a crucial role for the
peptide adsorption. Peptides showed three steps during the adsorption process:(1) binding on first water
layer, (2) competing with first water layer, and (3) binding directly on the h-BN surface. Interestingly, we
found adsorption domains of the peptide showed unique orientations in these three adsorption steps. This
finding could be related to the anisotropic diffusion, which could help us to further understand the

self-assembly mechanism.
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