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Figure S1| Effect of different concentrations of [Ag(GSH)]+ on the intracellular 

accumulation in normal embryo liver cells (L02 cells): (a) L02 cells alone as control; 

(b) L02 cells incubated in the presence of [Ag(GSH)]+ 100.0 μg/mL. The cells were 

observed under a confocal fluorescence microscope at the fluorescence excitation 

wavelength of 590 nm. 



 

Figure S2|FT-IR spectra of AgNO3 (a) GSH (b) and [Ag(GSH)]+ complexes (c). 

FTIR spectra of GSH and its Ag+ complexes were taken by using a thermo fisher 

scientific FTIR spectrophotometer (American, Nicolet Co.) in the interval 4000-400 

cm-1, and the samples were prepared in D2O solution. The FTIR spectrum of the 

complex between GSH and Ag+ is presented in Figure S2. There were some 

significant changes observed after the formation of the complex. The absorption 

bands at 3345 cm-1 attributed to –NH2 were missing and at 1712cm-1 characteristic of 

>C=O was shifted to 1732cm-1. The band at 1614 cm-1 corresponding to the 

carboxylate anion -COO- was shifted to 1640 cm-1. The analytical band characteristic 

of the asymmetric valent vibrations of -COO- at 1598 cm-1, was shifted to 1637 cm-1 

after the complex formation1-3. The spectra confirmed that Ag+ ions bond 

predominantly with –COOH and –NH2 functional groups of GSH.  
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Figure S3| Effect of [Ag(GSH)]+ on the intracellular accumulation in different 

cancer cells: (a) HepG2 cells; (b) A549 cells. All the cells were incubated in the 

presence of [Ag(GSH)]+ 100.0 μg/mL. The cells were observed under a confocal 

fluorescence microscope at the fluorescence excitation wavelength of 532 nm. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4|Representative NIR fluorescence ex vivo images of excised HeLa tumors 

and other visceral organs in [Ag(GSH)]+-injected xenograft tumor mouse. (A) 

Comparison of (a) NIR fluorescence and (b) morphological images. (B) Overlay of 

morphological and fluorescence images shown in A. The relevant fluorescence 

excitation wavelength was 590 nm 



 

Figure S5|XPS evidencing the S2P3/2 photo-electron emission from silver 

nanoclusters (Ag NCs) biosynthesized in situ by HeLa cells after incubation with 

[Ag(GSH)]+.When Ag+ is in cells in the presence of GSH for [Ag(GSH)]+ solutions, 

the redox phenomenon could be observed, where silver goes to the relevant oxidation 

state. X-ray photoelectron spectroscopy (XPS) spectra reveal that a ∼163.9eV binding 

energy (i.e., for S2P3/2, higher than that of the reduced GSH) is due to the formation 

of disulfide linkage4,5. As a corollary of the reduction of the noble metal, GSH was 

readily oxidized to GSSG (oxidized) species, which evidently involves the disulfide 

linkage and renders stability to the cluster6.  
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