
Figure 3. 
Significant effect of EGFP upon LSPR spectra of single red Ag NPs with peak wavelength 
much longer than fluorescence emission peak wavelength of EGFP. (A B) Dark-field 
optical images and spectra of single red NPs incubated with EGFP in the PBS buffer show 
blue-shift of �cmax from 657 to 599 nm, turning its color from red to orange, over time. (C 
D) Dark-field optical images and spectra of single red NPs incubated with EGFP in the PBS 
buffer show blue-shift of �cmax from 613 to 553 nm, turning its color from red to yellowish-
green, over time. Each image and spectrum was acquired at 30 min interval over 3 h. 
Representative images and spectra at given time were shown.
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Figure 4. 
Little effect of EGFP upon LSPR spectra of single blue and green Ag NPs with peak 

wavelength close to or shorter than fluorescence emission peak wavelength of EGFP. (A–B) 
Dark-field optical images and spectra of single green Ag NPs incubated with EGFP in the 

PBS buffer over 3 h show that λmax of 527 nm remain unchanged. (C–D) Dark-field optical 

images and spectra of single blue Ag NPs incubated with EGFP in PBS buffer over 3 h show 

that λmax of 493 nm remain unchanged.
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Figure 5. 
Control experiments show that the presence of BSA does not affect LSPR spectra of single 

red and green Ag NPs. (A–B) Dark-field optical images and spectra of single red NPs 

incubated with BSA in the PBS buffer over 3 h show that λmax of the spectrum at 643 nm 

remain unchanged, while its intensity decreases over time. (C–D) Dark-field optical images 

and spectra of single green NP incubated with BSA in the PBS buffer over 3 h show that 

λmax of the spectra at 528 nm remain unchanged, while its intensity decreases over time. 

Each image and spectrum was acquired at 30 min interval over 3 h. Representative images 

and spectra at given time were shown.
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Figure 6. 
Quenching effect of single Ag NPs upon the fluorescence intensity of EGFP over time. (A) 
fluorescence spectra of EGFP near the NP taken at every 30 min over their incubation (i–iv) 

show that the fluorescence intensity is much lower than the one in the absence of NPs in (B) 
and emission intensity decreases rapidly over time; (B) fluorescence spectra of EGFP alone 

(control experiment: in the absence of NPs) taken at every 30 min (i–iv) show significant 

higher fluorescence emission intensity at the initial measurement in (i) than those in (A), and 

fluorescence emission intensity decreases over time in (ii–iv) due to photobleaching.
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