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Recently Crystallization of peptide composed of few amino acids sequence has gaining attention. This peptide crystal could
have new physical properties like electrical conductivity and piezo electric properties but relation between structure and
physical properties has remain unclear. In this research, we use simple amino acid sequence tetrapeptide which contain
phenylalanine and glutamic acid and reveal the relation between molecular interaction and crystal structure, amino acid
sequence. By the XRD measurement and Raman spectroscopy aromatic ring interaction and hydrogen bond of glutamic
acid play a key rule in a molecular interaction. These finding is an important knowledge to understand physical properties
of peptide crystal and control the morphology. Three peptides, FEFE, FEEF and FFEE, with different sequence
combinations of phenylalanine and glutamic acid in the tetrapeptide, were designed, synthesized and crystallized, revealing
that they form completely different hydrogen bond networks and modes of intermolecular interaction depending on the
amino acid sequence. The results showed that the amino acid sequences formed completely different hydrogen bond
networks and modes of intermolecular interaction. Furthermore, the possibility of adding iodine to the peptide crystals to
make them electrically conductive was investigated. It was suggested that iodine forms a one-dimensional structure within
the FEEF peptide crystals, which is the key to achieving ohmic electrically conductive properties. Previous studies have
considered the electrical conduction properties of peptides to be limited, but this study shows that their properties can be
significantly improved by iodine doping.
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