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Figure S1. Calculation of the surface area of pillar array indicating its dependency on the pillar 

geometry. 
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Figure S2. Solvent compatibility test of plastic chips composed of various substrates. Melt residues 

of the bottom plate composed of CA, PMMA, and TPU incubated in ethanol or cell lysis buffer were 

attached to the top plate, which had no initial structure. 

 

 

 

Figure S3. Transparency and color background of plastic chips composed of various substrates. 

 

 

 

Figure S4. Total RNA capture efficiency comparison of the bottom-side coating and both-side coating 

on the chip. Micropillars were only fabricated on the bottom side. 

 



 

Figure S5. High-resolution XPS spectra of elements before and after pDA/silica coating (grey: bare PC 

substrate, black: pDA/silica coated PC). 

 

 

 

Figure S6. UV-vis spectrum of the bare PC chip and the bare glass. 

 

 

 

 

Figure S7. The optimization of the cell lysis buffer composition (106 CFU, 30 min incubation). 

 

 



 

Figure S8. Total RNA capture efficiency after repeated use of the chip. 

 

 

 

 

Figure S9. UV-vis absorbance spectra of on-chip analyzed samples with colorimetric dye. 

 

 

 

 

 

Figure S10. Colorimetric detection of nuc and mecA genes in 1×103 CFU MSSA in the presence and 

absence of external DNA in bacterial lysate (5 μg/mL, herring testes DNA). 

 

 

 



 

Figure S11. DNase I treatment on surface-bound NA after the washing step. 

 

 

 

Figure S12. Comparison of detection limit in bacteria spiked in biofluids as mock clinical samples. 

 

 

 

Table S1. Comparison of on-chip RNA extraction developed in this study and a commercial total RNA 

extraction kit from Qiagen (RNeasy mini). 



 

Table S2. Comparison with recently developed integrated devices for nucleic acid-based bacteria 

detection in sample-to-answer manner. *used to adsorb impurities not NA. 

 

 

 

 

Table S3. LAMP primer set for nuc and mecA genes in S. aureus [1]. 

 

 



 

Table S4. Comparison with recently developed integrated devices for nucleic acid-based bacteria 

detection in sample-to-answer manner. (LAMP, loop-mediated isothermal amplification; RPA, 

recombinase polymerase amplification; tHDA, isothermal helicase dependent amplification; SEA, 

strand exchange amplification; S. aureus, staphylococcus aureus; E. coli, Escherichia coli; P. 

aeruginosa, Pseudomonas aeruginosa; S. typhimurium, Salmonella typhimurium; S. enteritidis, 

Salmonella enteritidis; C. trachomatis, Chlamydia trachomatis; V. parahaemolyticus, Vibrio 

parahaemolyticus)  
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