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Fig. S1 SEM image of DMSN NPs.

Fig. S2 DLS measurements of DMSN and MCTP-FA NPs.

Fig. S3 (a) N2 adsorption-desorption isotherms and (b) pore size distribution of the DMSN NPs.



Fig. S4 Schematic illustration of the synthesis of PDA shell through oxidative polymerization.

Fig S5 XPS high resolution C 1s (a) spectrum and O 1s (b) spectrum of CeO2 NPs.

Fig. S6 Zeta potential (a) and DLS (b) changes of MCTP-FA NPs with time in PBS and serum every 12 

h (mean ± SD, n = 3).



Fig. S7 The standard curve of absorption intensity of TH588 as a function of concentration.

Fig. S8 Cell viabilities of L929 fibroblast cells (a) and HUVEC cells (b) incubated with MCTP-FA 

NPs at a series of concentrations for 24 h and 48 h.

Fig. S9 ESR spectra of ·OH generation in different reaction systems (Blank: ESR spectrum of H2O).



Fig. S10 Effect of temperature on POD-mimic catalytic activity of the MC NPs. 

Fig. S11 Michaelis–Menten kinetics for MC NPs with H2O2 as the substrate at 25 ℃ (a) and 50 ℃ (b).

Fig. S12 Michaelis–Menten kinetics and Lineweaver–Burk plotting for HRP with H2O2 as the substrate 

at 25 ℃ (a, b) and 50 ℃ (c, d).



Fig. S13 (a) Effect of temperature on the velocity of GSH consumption. (b) The relative GSH level in 

MMNG/HOS cells of different treatment groups.

Fig. S14 Fluorescence images of MNNG/HOS cells stained by Mitosox Red after treatment with different 

formulations.



Fig. S15 Formation mechanism of 8-oxoG and changes in base pairing properties.

Fig. S16 Immunofluorescence images of 53PB1 after different treatments.



Fig. S17 The decrease of mitochondrial membrane potential after different treatments confirmed by JC-

1 analysis.

Fig. S18 H&E-stained images of major organs in different groups.



Fig. S19 Biosafety evaluation by blood biochemistry test of mice after intravenous injection with MCTP-

FA NPs. (a, b) Serum levels of ALT and AST (liver function index). (c, d) Serum levels of BUN and 

CREA (kidney function index).



Table S1: Kinetic parameters (Km, Vmax) of various nanozymes with H2O2 as the substrate for POD-
mimic catalysis.
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Nanozyme Vmax (M s-1) Km (mM) Reference

Fe2O3 3.05×10-8 86.43 1

Fe3O4 1.13×10-8 4.94 2

Zn-CuO 3.0×10-9 71 3

CuO 1.61×10-7 400 3

Ala-Fe3O4 4.45×10-9 226.6 4

PtFe 8.182×10-8 217.6 5

Cu2-xTe 7.3×10-7 189 6

CeO2 2.63×10-8 32.11 7


