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Reagents and Materials. Silver triflouroacetate (CF3COOAg), potassium iodide (KI), 

potassium bromide (KBr), potassium chloride (KCl), tetrachloroauric(III) acid (HAuCl4·3H2O), 

poly(vinylpyrrolidone) (PVP), sodium borohydride (NaBH4), para nitrophenol (PNP), 

hydrochloric acid (HCl) and triethyl amine (TEA) were purchased from Sinopharm Chemical 

Reagent Co. Ltd. (Shanghai, China). Dopamine (DP), 4-mercaptobenzoic acid (4MBA), 5-

diphenyl-2-H-tetrazolium bromide (MTT), Dulbecco’s modified Eagle’s medium (DMEM), and 
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fetal bovine serum (FBS, Gibco) were purchased from Keygen Biotech Co. Ltd. (Nanjing, China). 

All of the chemicals were used as received without further purification.

Instrumentation. Transmission electron microscopic (TEM) images and energy dispersive X-

ray spectra (EDS) were recorded on Tecnai F20 transmission electron microscope operated at 200 

kV. Surface morphology and element distribution of Ag nanocubes and AuNCs were recorded on 

field emission scanning electron microscope (FESEM, S-4800). FTIR spectra of samples were 

recorded on Nicolet Is10 (USA) spectrometer. For powder X-ray diffraction (XRD) of the samples 

Rigaku Rotaflex Dmax2200 diffractometer (Japan) with Cu Kα radiation (λ = 1.54056 Å) was 

used. The elemental composition and chemical valence states of Ag nanocubes and AuNCs were 

analyzed by X-ray photoelectron spectroscopy (XPS) recorded on Kratos Axis Ultra DLD with a 

nominal energy resolution of 0.48 eV at room temperature. Absorption spectra were recorded on 

UV-3600 UV-Vis-NIR spectrophotometer made by Shimadzu, Japan. Raman and SERS spectra 

were obtained with Renishaw in Via Reflex instrument, England. Lasers 633 and 532 nm lines 

from an Ar-Kr ion laser, and laser 785 nm line from semiconductor laser were used as excitation 

sources. The cell viabilities in the MTT assay were measured through a BioTek ELX 800 

microplate reader.

Calculation of Enhancement Factor. We used the SERS peak at 1077 cm-1 of 4MBA reporter 

molecule to calculate the SERS enhancement factor (EF) using the following equation:

EF = (ISERS × Nbulk)/Ibulk × NSERS                        (1)

ISERS and Ibulk are the intensities of the same band for the SERS and ordinary spectra from a bulk 

sample, Nbulk and NSERS are the numbers of bulk molecules probed for a bulk sample and those 

molecules probed in SERS, respectively.



Note that ISERS and Ibulk were determined by the area of 1077 cm-1 bands while Nbulk was 

determined from the ordinary Raman spectrum of a 0.01mM 4MBA solution and the focal volume 

of our Raman system. Specifically, we evaluated the EF by using 4MBA@AuNCs and 

Ag@4MBA@AuNCs. Based on the SERS spectra shown in Figure 3, we measured the ISERS. For 

determining the number of molecules probed in SERS, we assumed that the surface was covered 

by a complete monolayer of 4MBA molecules. Hence, theoretically the calculated value provides 

a maximum number of molecules and thus calculated EF values necessarily represent an 

underestimate of the actual value.

Figure S1. TEM images of Ag nanocubes with a) 40, b) 50, c) 55 and d) 60 R of 3 mM KCl.



Figure S2. TEM images of as synthesized Ag nanocubes with a) 50, b) 60 µL KBr and c) 50, d) 

60 µL KI.

Figure S3. SEM image and XRD spectrum of as synthesized Ag nanocubes.



Figure S4. Viabilities of MCF-7 cells after incubated with a) 4MBA@AuNCs and b) 

Ag@4MBA@AuNCs at various concentrations for 24 h recorded at 550 nm.

Figure S5. a) UV-vis and b) FTIR spectra of AuNCs, PD@AuNCs and NP-AuNCs. PD@AuNCs: 

5-20 mg PD coated AuNCs. NP-AuNCs: PD@AuNCs upon re-titration with 200 µL HAuCl4.



Figure S6. Absorption (normalized against the initial point) of NP-AuNCs at 400 nm as a function 

of reaction time. NP-AuNCs: PD@AuNCs upon re-titration with 50-250 µL 1 mM HAuCl4.

Figure S7.  UV-vis spectra of 500 µl PNP (1 µM) at different catalytic reaction times in the 

presence of 50 µL a) AuNCs and b) PD@AuNCs (10 mg PD coated AuNCs).



Table S1: Effect of KCl concentration on LSPR of Ag nanocubes.

KCl
(3 mM)

LSPR
(λmax/Abs)

40 µL 459/2.01

50 µL 463/1.24

55 µL 490/3.80

Na2S2O3
(3 mM, 
1.2 mL)

60 µL 510/1.67

Table S2: Optimization of Na2S2O3 and salt concentration for synthesis of Ag nanocubes. 

KX Na2S2O3
(3 mM, mL)

KX
(3 mM, µL)

LSPR
(λmax/Abs)

1 50 455/0.78

1.2 50 463/1.24

KCl
(3 mM)

1.4 55 478/1.77

1.2 50 544/0.9KBr
(3 mM)

1.2 100 491/2.91

1 50 548/0.14

1 60 542/0.29

1.2 50 595/0.21

KI
(3 mM)

1.2 60 559/0.15


