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Optical trapping, a technique to manipulate micro- and nanoparticles by mechanical force with a
focused laser, has been developed in various research fields from optics to biology. Based on optical
trapping, we have studied on optically evolved assembly of nanoparticles on solution surface, where
nanoparticles assemble and grow beyond the laser focus areal. We have previously discovered that
lysozyme forms concentrated assembly in a supersaturated solution by optical trapping at solution surface?,
even though protein molecules are typically too small for optical trapping. In addition, we have recently
found the optical trapping-induced formation of a single liquid-like condensate of a-synuclein at solution
surface in its unsaturated condition®. Here, we attempted a more effective a-synuclein condensate formation
by conjugating gold nanoparticles (Au NPs), which have high polarizability due to surface plasmon
resonance and are thus strongly optically trapped. In the presence of 10 nm Au NP-conjugated a-synuclein,
condensate was formed with a lag time of approximately 30 sec by optical trapping. In contrast, without
conjugation, a lag time of approximately 300 sec was required (Figure 1). Moreover, the condensate formed
unstably and immediately deformed in the presence of free gold nanoparticles. These observations suggest

that the conjugation of Au NPs is effectively promotes stable condensate formation.
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Figure 1. Transmission images of a-synuclein condensate formation by optical trapping at solution
surface in the presence and absence of 1 x 10 % 10 nm Au NP-conjugated a-synuclein. Sample
solutions containing 200 uM a-synuclein, 25 mM Tris-DCI (pD 7.4), 100 mM NaCl and 7.5% PEG.
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