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Crystallization of membrane proteins using photoconcentration effect by plasmon
resonance
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Crystallization of bacteriorhodopsin was performed by light-induced
crystallization on gold nanostructures. The gold nanostructure was formed by gold sputtering on a
glass substrate to allow gap-mode plasmon resonance to occur. In the experiment, crystals appeared
when light was applied to a sample that had no crystals. The size of the crystals increased in the
sample exposed to light. We considered the reason for this. Membrane proteins are adsorbed to the
surface of the gold nanoparticles and diffuse over the surface. When gap-mode plasmon resonance
occurs, an enhanced electric field is generated between the nanoparticles, an optical tweezers
effect occurs, and surface-diffused protein molecules are trapped and concentrated in the gap. The
reason why the size of the crystals increased is considered to be that the crystallized places were
restricted and the crystals became larger. The results indicated light-induced crystallization of
membrane proteins.
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