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Structural analyses of green fluorescent protein with ultra-high accuracy
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The charge-density analysis can provide the information about the density
distribution of outer shell electrons, the atomic charge and the position of hydrogen atoms, which
is essential for understanding the physical and chemical properties. However, few reports are
available on the analysis in protein molecules. In this research, we performed the charge density
analysis of green fluorescent protein (GFP) at resolution of 0.78 A. The precise electronic
structure gives information about the valence electron distribution, the atomic charge and the weak
interaction. Meanwhile, neutron crystallography using perdeuteration protein is effective method for

determining the positions of hydrogen atoms. We evaluated the influence of physical properties and
structure by perdeuteration and performed the neutron diffraction experiment. A series of studies
qguantified the weak interactions between the chromophore and the protein environment and enable us

to explain the properties of GFP.
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