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Construction of a Hydrogel Containing a Protein Unit Modified with Two Different
Fluorophores (Graduate School of Engineering, Osaka University) OHiroki Innami, Koji
Oohora, Takashi Hayashi

Stimuli-responsive gels are potent high-performance materials. As a component of the gels,
proteins responding to various external stimuli will be a candidate. In this study, we design a
mechanofluorescent hydrogel containing a protein modified with two different fluorophores,
because the protein showing Forster resonance energy transfer (FRET) in the gel causes
fluorescence changes at the stress concentration site due to the mechanical denaturation. Here,
we report the preparation of 3-lactoglobulin modified with rhodamine and fluorescein as an
energy acceptor and donor, respectively (Fig. 1). First, dibenzocyclooctyne (DBCO)-modified
rhodamine was synthesized. Next, maleimide-modified fluorescein was reacted with a reactive
cysteine residue of (-lactoglobulin. Then, the amine group of N-terminus of the modified
protein was converted to an azide group which was reacted with the DBCO-modified
rhodamine. Fluorescent spectra derived from FRET were observed. Preparation of the hydrogel
containing this protein is in progress.
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Fig 1. Hydrogel containing f-lactoglobulin modified with two fluorophores.
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