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[Abstract] The green fluorescent protein (GFP) from the jellyfish Aequorea victoria and its
variants play indispensable role in biological imaging and analysis. Many GFP-like proteins
display green-to-red photoconvertibility. Rb-Akane, one of GFP-like proteins, is known to
have the green fluorescent chromophore and the cis- or trans-form red chromophore in nature.
In the present study, to observe the change in structures of these chromophores, we synthesize
the chromophore (compd. 1) and its similar compounds (compd. 2, 3) of the fluorescent
protein rb-Akane and measure various spectra under many conditions. From UV-VIS spectra
measured in MeOH solvent and simulated by the TD-DFT calculation, compd. 1-3 have = -
7 * transition character in HOMO-LUMO transition. We observed the change from Z- to
E-form chromophores in DMSO-ds solvent exposed 365 nm UV light in 3 hours by *H NMR.
Especially, compd. 1 has several structural isomers. On the other hand, crystalline compd. 1-3
exposed UV light has not changed in Raman spectrum.
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Fig. 1. Hypothesis for the green-to-red conversion

of GFP-like proteins
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Scheme 1. Synthesis of GFP-like proteins chromophore and similar compounds
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Fig. 2. UV-VIS spectra of compd. 1-3 in MeOH
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Fig. 3. *'H NMR spectrum of compd. 1 in DMSO-ds
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