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Figure S1. TEM images of 15 nm Au nanoparticles.
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Figure S2. UV-Vis spectra of the reactions systems catalyzed by Au nanoparticles, Pt
nanoparticles, and Au@Pt nanoparticles, respectively.



0.5 0.5

] 0.4
0.4+ ]
E 0.34
o~ 034 R
w w
= = 024
= >
0.2
0.1
0.1 0.04
T T T T T T T T T T T
0.02 0.04 0.06 0.08 0.10 0 10 20 30 40 50
[TMB] (mM) [H,0,] (mM)
12
c big
10
60
8
£ 2 w0
2 6 @
S >
44 20 4
2 0
i} T T Y ¥ T T T T T
20 40 60 80 100 0.0 0.5 1.0 15 2.0
T™B]" (mM” R
[TMB]" (mM") [H,0,]" (mM")

Figure S3. The Michaelis-Menten curves of Au@Pt nanoparticles towards (A) TMB
and (B) H,0,. The Lineweaver-Burk plots of Au@Pt nanoparticles towards (C) TMB
and (D) H202.
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Figure S4. ESR spectrum of Au@Pt nanoparticles.



Figure S5. TEM images of Au@Pt nanoparticles after addition of Cr(VI).
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Figure S6. Zeta potentials of the system containing Au@Pt, Au@Pt + H,O,, Au@Pt +
Cr(VI), and Au@Pt + H,O, + Cr(VI).
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Figure S7. Effect of H,O, concentration on the AA response of Au@Pt nanozyme-
based assays.
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Figure S8. Effect of TMB concentration on the AA response of Au@Pt nanozyme-
based assays.
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Figure S9. Effect of volume of Au@Pt on the AA response of Au@Pt nanozyme-based
assays.
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Figure S10. Effect of oxidation reaction time (reaction time before Cr(VI) addition) on
the AA response of Au@Pt nanozyme-based assays.
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Figure S11. Effect of reaction time after Cr(VI) addition on the AA response of Au@Pt
nanozyme-based assays.
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Figure S12. Effect of reaction temperature on the AA response of Au@Pt nanozyme-
based assays.
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Figure S13. Relative activity of Au@Pt-based sensor after storage for different days.

Table S1. Comparison of the kinetic parameters of various catalysts toward the

oxidation of TMB by H,0,.
Catalyst K Vinax (UM s71) Reference
TMB H,0, TMB H,0,
Fe;0,@MOF@Pt 0.49 125 0.22 0.22 1
UsAuNPs/2D MOF 0.14 0.05 0.052 0.13 2
Pd-Ir cubes 0.13 340 0.065 0.051 3
BSA-stabilized Pt NPs 0.119 41.8 0.21 0.17 4
Pt-HMCNs 0.124 0.086 0.15 0.12 5
PtNPs/Cu-TCPP(Fe) 0.044 37.67 0.16 0.46 6
Fe;0,@MoS,@Pt 0.86 23.04 0.18 0.13 7
HRP 0.817 0.63 0.053 0.094 1
Au@Pt nanoparticles 0.08 22.74 0.78 0.58 This work

Table S2. Comparison of the analytical performance between the Au@Pt nanozyme-

based assays with other reported nanozyme-based assays.

Material Method Linear range LOD (uM) Reference
rGO/PEI/Au Colorimetric 5 nM-10 uM 2.14x1073 uM 8
nanohybrids

Cal-CS/PEG/Ag Colorimetric 0.09-20 uM 0.079 uM 9
Fe;04 Colorimetric 0-500 uM 0.03465 uM 10
Cu-PyC MOF Colorimetric 0.5-50 uM 0.051 uM 11
PEI-AgNCs Colorimetric 5-100 uM 1.10 uM 12
Polyoxometalate-based Electrochemical 2-2.61 mM 0.174 uM 13
crystalline materials
Ag NPs Surface-enhanced 2 ppb-50 ppm 0.72 ppb 14



Raman spectroscopy

CuS-frGO Fluorescence 0-200 nM 26.6 nM 15
AuNCs Fluorescence 10 ppb-10 ppm 7.2 uM 16
Au@Pt nanoparticles Colorimetric 5 ppb-2.0 ppm 0.5 ppb (9.8 This work
nM)
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