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Movie Legends: 

Please refer to the detail in the main text. 

 

Movie S1. Video (real time) of light-induced assembly of green fluorescent nanoparticles (100 

nm in diameter) via 60 seconds laser irradiation on a nanoparticle-imprinted plasmonic 

substrate (NPI-PS). Laser irradiation was started at 5 seconds and stopped 65 seconds after the 

video started. 
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Supplementary Figures:  

 

 
 

 

Fig. S1 Optical system used in experiments of optical condensation.  

Sample liquid was dropped onto a nanoparticle-imprinted plasmonic substrate (NPI-PS) on the 

glass slide and confined with cover glass, where the height of liquid was adjusted by double-

stick tapes sandwiching cover glasses at the both sides. 
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Fig. S2 Comparison of bubble generation probability between micro-bowl substrate and 

nanoparticle-imprinted plasmonic substrate (NPI-PS). 

a. Relationship between the probability of bubble generation and laser power by micro-bowl. 

b. Relationship between the probability of bubble generation and laser power by NPI-PS.   
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Fig. S3  Mechanism of highly efficient light-induced bubble generation.  

a. Comparison of the amount of air held by one bowl structure.  

b. Comparison of the number of bowl structures entering the laser point  

c. Comparison of heat generation efficiency between NPI-PS and micro-bowl. 
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Fig. S4 Optical condensation of Escherichia coli (4.0 × 108 CFU/mL, stained using SYTE9 

and PI) with NPI-PS.  

a. NPI-PS before optical condensation.  

b. NPI-PS after optical condensation  

c. Fluorescence image of assembled E. coli.  

d. Fluorescence image of damaged E. coli among the assembled individuals. 
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Fig. S5  KD values for coronavirus-derived S-protein and antibodies.  

a. KD values for the S-protein and anti-S1 antibody.  

b. KD values for the S-protein and anti-S2 antibody.  

These KD values were observed with SPR molecular interaction analyzer (OpenPlexTC-OHU, 

Horiba, Japan). 
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Fig. S6 Detection of virus-mimicking nanoparticles (VMNPs) using a nanoparticle-imprinted 

plasmonic substrate (NPI-PS) in an artificial saliva mixture.  

a. Fluorescence images of VMNPs (match) and unmodified nanoparticles (mismatch) at 

different concentrations after optical condensation with the dispersion liquid containing 50 % 

of artificial saliva under the same condition in Fig. 3b.  

b. Relationship between assembly area and concentration of nanoparticles for VMNPs (match, 

red plots) and unmodified nanoparticles (mismatch, blue plots), where the averaged assembly 

area was calculated via fluorescence image from Fig. S6a for n=3. Error bars indicate standard 

deviation. The assembly area for 0 particles/mL (blank) was evaluated as 5.09 µm2±0.74. 
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Fig. S7 Comparison between the optical responses of NPI-PS and micro-bowl substrate.  

a. Reflectance spectra of micro-bowl in different media (air, water, ethanol).  

b. Reflectance spectra of NPI-PS in different media (air, water, ethanol).  

c. Reflectance spectra of flat substrate in different media (air, water, ethanol).  
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Fig. S8 Theoretical analysis of the optical responses of NPI-PS.  

a. Reflectance spectra of NPI-PS in different media (air, water, ethanol).  

b. Model for the calculation. Reflectance spectra of NPI-PS in different media;  

c. air (refractive index: 1.00, wavelength: 600 nm),  

d. water (refractive index 1.33, wavelength: 740 nm),  

e. ethanol (refractive index: 1.36, wavelength: 760 nm).  
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Fig. S9 Real and imaginary parts of refractive index of polypyrrole.  

a. Real part and b. imaginary part of refractive index extracted from the experimental data in 

Ref. 38 (A. Ashery, et al., Synthetic Metals, 162, 1357 (2012).) 


