Supplementary materials
Figure S1 Cell viabilities of A375 cancer cells treated with as-prepared Re-CDs which prepared under different temperature (A) and reaction time (B). 

Notes: Data was represented as means ± SD from three parallel tests. (n=3, *p< 0.05). Re-CDs achieved varying degrees of inhibition effect on A375 cancer cell lines. Cell viabilities of A375 cancer cells were descreased with the increasing temperature and reaction time.
Abbreviations: Re-CDs, Re-based carbon dots; A375, malignant melanoma cell line. SD, standard deviation.
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Figure S2 The DLS spectrum of Re-CDs.

Notes: From this analysis we could observe that the main diameter distribution in solution of Re-CDs was around 110nm. This result proved the hydrodynamic diameter of Re-CDs nanostructure from another side.
Abbreviations: DLS, dynamic light scattering; Re-CDs, Re-based carbon dots. 
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Figure S3 The FT-IR spectrum of the CDs prepared by CA and EDA.
Abbreviations: FT-IR, Fourier transform infrared spectroscopy; CDs, carbon dots; CA, citric acid; EDA, ethanediamine.
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Figure S4 Cell imaging of A375 cells without Re-CDs.

Notes: Image results showed that there was no inherent fluorescence in A375 cells. 
Cell imaging of A375 cells treated with Re-CDs under ultraviolet (A, 360–380nm), blue (B, 460–480 nm), green (C, 510–530 nm) light excitation and bright field (D).

Abbreviations: Re-CDs, Re-based carbon dots; A375, malignant melanoma cell line.
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Figure S5 Cell viabilities (A) and released LDH (B) of other normal cells when treated with different concentration of Re-CDs.
Notes: Concentrations of Re-CDs were also selected at 0, 0.2, 0.5, 1.0mg/mL. Data was represented as means ± SD from three parallel tests. (n=3, *p< 0.05).

Abbreviations: CD, carbon dots; Re-CDs, Re-based carbon dots; HL-7702[L-02], normal human liver cells; NsFb, human normal skin flbroblasts; MCF-10A, normal breast epithelial cells; SD, standard deviation; 
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Figure S6 Cell viabilities of normal cells and different kinds of cancer cell lines (HepG2, MCF-7 and A375) when treated with different concentration of CDs only prepared from citric acid and EDA (A) and ginsenoside Re (B).
Notes: (A) The material ratio of citric acid and EDA in CDs synthesis was the same as it in Re-CDs preparation. Concentration gradient of CDs and ginsenoside Re were also selected at 0, 0.2, 0.5, 1.0mg/mL. Data was represented as means ± SD from three parallel tests. (n=3, *p< 0.05).

Abbreviations: CD, carbon dots; Re-CDs, Re-based carbon dots; MCF-7, human breast adenocarcinoma, Michigan cancer foundation-7; HepG2, human liver hepatocellular carcinoma cell line; 293T, human renal epithelial cell line; A375, malignant melanoma cell line. SD, standard deviation.
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Figure S7 ROS generation analysis of normal cells 293T treated with different concentration of Re-CDs. 
Notes: (A). 0mg/mL; (B). 0.2mg/mL; (C). 0.5mg/mL; (D) 1.0mg/mL. ROS generation in normal cells 293T was enhanced with the increasing concentration of Re-CDs treatment. 

Abbreviations: ROS, reactive oxygen species; 293T, human renal epithelial cell line; Re-CDs, Re-based carbon dots.
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Figure S8 ROS generation analysis of normal cells MCF-7 treated with different concentration of Re-CDs. 
Notes: (A). 0mg/mL; (B). 0.2mg/mL; (C). 0.5mg/mL; (D) 1.0mg/mL. ROS generation in normal cells MCF-7 was enhanced with the increasing concentration of Re-CDs treatment. 

Abbreviations: ROS, reactive oxygen species; MCF-7, human breast cancer cell line; Re-CDs, Re-based carbon dots.
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Figure S9 ROS generation analysis of normal cells HepG-2 treated with different concentration of Re-CDs. 
Notes: (A). 0mg/mL; (B). 0.2mg/mL; (C). 0.5mg/mL; (D) 1.0mg/mL. ROS generation in normal cells HepG-2 was enhanced with the increasing concentration of Re-CDs treatment. 

Abbreviations: ROS, reactive oxygen species; HepG-2, hepatocellular carcinoma cell line; Re-CDs, Re-based carbon dots.

[image: image9.png]W

w

Ll

o

LS A S N

Toner

% !.m
"
< o
TR ETE TR T
Wwnog. wnod

ooy

DCFHDA




Figure S10 High-content imaging analysis of cancer cell apoptosis and necrosis by Annexin V-FITC/PI double staining method. 
Notes: (A) Samples only treated with different concentration of Re-CDs. (B) Samples treated with Re-CDs and NAC simultaneously. There were clear cell apoptosis and necrosis phenomena in group treated with Re-CDs. When co-incubated with NAC, cell apoptosis and necrosis had decreased.

Abbreviations: NAC, N-acetyl-L-cysteine; Re-CDs, Re-based carbon dots; PI, propidium iodide; FITC, fluorescein isothiocyanate.
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