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Supplementary Figure 1. (a) Absorbance spectra of citrate stabilized gold nanoparticles, (b)

TEM image of the gold nanoparticles.



Supplementary Figure 2. Ca2+ ion induced change in the absorbance spectra of GNPs 

containing ADP, ATP and ALD.



Supplementary Figure 3. Photos of GNP solutions in the phosphate buffer (10 mM, pH 7.4) 

in the presence of various salt concentrations. Arrow indicates aggregated state of GNPs at 

specific salt concentration. ALD chemically conjugated to GNP (Thiolated ALD-GNP) 

showed better stability against high salt concentration than physically mixed ALD (Non-

thiolated ALD-GNP) and non-modified Citrate-GNP.



Supplementary Figure 4. Absorbance spectra of GNP-ALD solution in presence of Ca2+ ion 

(0.5 mM) and excess EDTA (5 mM). The chelation of Ca2+ ion by EDTA reversed the 

aggregation of ALD-GNP and changed the red-shifted spectra to the original spectra of GNP-

ALD.



Supplementary Figure 5. The absorbance change of GNPs conjugated with thiolated ALD 

or physically mixed with ALD in the presence of different concentration of Ca2+ ion.



Supplementary Figure 6. (a) The absorption spectra ALD-GNP in the presence of metal ion 

cocktail with and without Ca2+ ion. The absorption spectra ALD-GNP without any metal ion 

was used as a control. (b) The color of the ALD-GNP solution in the presence of metal ion 

cocktail without and with Ca2+ ion. The red-shift in the spectra and change in the color 

occurred only in the presence of Ca2+ ion.



Supplementary Figure 7. Ca2+ ion induced color change of the commercial kit and ALD-

GNP nanoprobe. The ALD-GNP nanoprobe showed different color with different Ca2+ ion 

concentration, but the commercial kit showed the same color with different intensity.


