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[Abstract] The goal of our study is to answer the fundamental question of why fluorescent
proteins are fluorescent. Previously, we performed fluorescence lifetime measurements of
enhanced yellow fluorescent protein (eYFP) and its 19 different Y145 mutants. The lifetimes
of the Y145 mutants varied drastically over a wide range of 3.4 ns to 82 ps. Further, the
lifetime decreases as the mutated amino acid side chain volume becomes smaller. In this
study, we determined the crystal structures of eYFP wild type (3.3 ns lifetime) and its Y145G
mutant (1.0 ns lifetime) to clarify the correlation between the lifetime and the structural
change caused by mutation. The overall structures are very similar (Co. RMSD 0.447 A) but
there are several local differences. In the Y145G mutant, two voids were found around the
chromophore, whereas such voids were not observed for the wild type. It is considered that
the voids found in the Y145G mutant would induce an internal degree of freedom of the
chromophore and lead to an efficient nonradiative decay process.
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Fig. 1. A plot of the
fluorescence lifetime of eYFP
wild type and its Y145
mutants as a function of the
amino acid side chain volume.
The wild type (Y) and Y 145G
(G) are highlighted in green
and red, respectively. A
solid line indicates the linear
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