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Fig. S1. Schematic of experimental setup of LIA of bacteria. 
Fig. S2. Preparation and structural evaluation of honeycomb substrate. 
Fig. S3. Elemental analysis of honeycomb substrate. 
Fig. S4. Behavior of bacteria (P. aeruginosa) trapped in pores of honeycomb substrate during 
laser irradiation under bright-field condition (transparent optical image). 
Fig. S5. Survival confirmation of bacteria on honeycomb substrate. 
Fig. S6. Fluorescence image of trapped P. aeruginosa by changing laser power (20-s irradiation 
for each). 
Fig. S7. Fluorescence image of trapped S. aureus by changing laser power (20-s irradiation  
for each). 
Fig. S8. Comparative experiment of LIA of bacteria with flat gold film [thickness: 10 nm  
in (27)]. 
Fig. S9. Thermographic images of flat Au film and Au-coated honeycomb substrate before and 
after infrared laser irradiation of 100 mW through 10× dry objective lens (initial power was  
200 mW). 
Fig. S10. Thermographic images of flat Au film and Au-coated honeycomb substrate before and 
after infrared laser irradiation of 35 mW through 10× dry objective lens (initial power was  
90 mW). 
Fig. S11. Thermographic images of flat Au film and Au-coated honeycomb substrate before and 
after infrared laser irradiation of 20 mW through 10× dry objective lens (initial power was  
65 mW). 
Fig. S12. Model for the calculation of light-induced convection in honeycomb substrate. 
Fig. S13. Simulation of optical response of a gold thin film on the substrate. 
Legends for movies S1 and S2 

 
 
 
 



Other Supplementary Material for this manuscript includes the following: 
 
(available at advances.sciencemag.org/cgi/content/full/6/9/eaaz5757/DC1) 
 

Movie S1 (.mp4 format). An example of fluorescence image of LIA process of S. aeruginosa 
into Au-coated honeycomb substrate (SYTO 9) with a laser power of 40 mW similar to Fig. 2B. 
Movie S2 (.mp4 format). Transparent image of S. aeruginosa in Au-coated honeycomb substrate 
after LIA, which corresponds to fig. S4. 
 



 

 

 

Fig. S1. Schematic of experimental setup of LIA of bacteria. 

 

 

 

  



 

 

 
 

Fig. S2. Preparation and structural evaluation of honeycomb substrate. (A) Schematic 

image of production process of honeycomb substrate. (B) Wide area stereomicroscope image of 

honeycomb substrate (top view). (C) SEM image of the cross section of a honeycomb substrate 

(side view). 

 

 

  



 

 

 

Fig. S3. Elemental analysis of honeycomb substrate. (A) SEM image and result of elemental 

analysis of honeycomb polymer film before gold sputtering. (B) SEM image and EDX spectrum 

of honeycomb polymer film after gold sputtering. 

 

 

  



 

 

 

Fig. S4. Behavior of bacteria (P. aeruginosa) trapped in pores of honeycomb substrate 

during laser irradiation under bright-field condition (transparent optical image). (A) Start 

of laser irradiation (0 s). (B) 5 s, (C) 50 s, (D) 53 s, and (E) 56 s after the start of laser irradiation. 

(F) 30 s after the stopping laser (86 s after (A)).  

 

  



 

 

 

 

Fig. S5. Survival confirmation of bacteria on honeycomb substrate. (A) Liquid medium 

before cell culture. (B) Liquid medium after culturing by immersing the honeycomb substrate 

containing P. aeruginosa trapped under light-induced assembly. [Photo Credit: Shinya Kurita, 

Osaka Prefecture University]. 

 

 

  



 

 

 

 

Fig. S6. Fluorescence image of trapped P. aeruginosa by changing laser power (20-s 

irradiation for each). 

 

 

  



 

 

 

 

Fig. S7. Fluorescence image of trapped S. aureus by changing laser power (20-s irradiation 

for each). 

 

 

 



 

 

 

Fig. S8. Comparative experiment of LIA of bacteria with flat gold film [thickness: 10 nm in 

(27)]. (A) Fluorescent images of P. aeruginosa under laser irradiation with different powers, and 

(B) fluorescent images of S. aureus under laser irradiation with different powers . In the both 

cases of (A) and (B), the upper panels show the green fluorescence from SYTO9 and the lower 

panels show red fluorescence from PI. The laser powers are reduced to be 20 mW, 35 mW, and 

100 mW through 100× oil immersion objective lens used in main experiments in Fig. 2 and so 

on. 

 

 

 



 

 

 

Fig. S9. Thermographic images of flat Au film and Au-coated honeycomb substrate before 

and after infrared laser irradiation of 100 mW through 10× dry objective lens (initial 

power was 200 mW). 
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Fig. S10. Thermographic images of flat Au film and Au-coated honeycomb substrate before 

and after infrared laser irradiation of 35 mW through 10× dry objective lens (initial power 

was 90 mW). 
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Fig. S11. Thermographic images of flat Au film and Au-coated honeycomb substrate before 

and after infrared laser irradiation of 20 mW through 10× dry objective lens (initial power 

was 65 mW). 
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Fig. S12. Model for the calculation of light-induced convection in honeycomb substrate. (A) 

Top view and boundary conditions. (B) Side view and detailed information on a light-induced 

bubble and pores. 

 

 

  



 

 

 

 
 

Fig. S13. Simulation of optical response of a gold thin film on the substrate. (A) Model for 

the calculation of optical response of Au thin film on the honeycomb substrate. (B) Reflection 

spectra and (C) Absorption spectra for two types of media with different refractive indices. 

  



 

 

Movie S1. An example of fluorescence image of LIA process of S. aeruginosa into Au-

coated honeycomb substrate (SYTO 9) with a laser power of 40 mW similar to Fig. 2B. 

 

Movie S2. Transparent image of S. aeruginosa in Au-coated honeycomb substrate after 

LIA, which corresponds to fig. S4. 
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