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Figure S1. (A) UV-vis absorption (purple) and fluorescence (green) spectra of OPA-

CsPbBr3 NCs. (B) XRD, (C) FT-IR, and (D) XPS spectra of OPA-CsPbBr3; NCs.
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Figure S2. (A) C 1s, (B) N 1s, (C) O 1s, (D) Cs 3d, (E) Br 3d, (F) Pb 4f XPS spectra

of OPA-CsPbBr; NCs.
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Figure S3. Fluorescent stability diagrams of OPA-CsPbBr; NCs in water and HAc-
NaAc buffer (pH=4). The inset shows the optical images of OPA-CsPbBr; NCs in
water (left) and HAc-NaAc buffer (right) under 365 nm UV light at different time

periods.



WILEY-VCH

A20 B —=m C
e —imn] _1.0{ = OPA-CsPhBry+TMB .
~1.6] OPA-CsPbBr+HLO,+TMB-N, 4:i: A.I'G' OPA-CsPBBr,HILO,*TMB-Air — 4min | & * OPA-CsPbBr,+ H,0,+ TMB
s 6 min E 6min E .
E‘/ Smin |= 8min ﬁ 0.8 1 M
1.2 10 min| & 121 10min
2 12 min| £ 12min} = "
= 14 min| 2 14 min = 0.6 -
208 16 min| 50,84 16 minf e3 T =
2 wminl 27 m | thminl S .
=] -« minj (i2)
< 0.4 A Z (.44 .
=N ] A 2]
p—— ﬁ-%"-\
0.0 T T T r T T T T —
400 500 600 700 800 400 500 600 700 800 0 5 10 15 20
Wavelength (nm) Wavelength (nm) Time (min)

Figure S4. (A) Real-time UV-vis absorption spectra of the OPA-
CsPbBr3+H,0,+TMB system under N, environment. (B) Real-time UV-vis
absorption spectra of the OPA-CsPbBr;+H,0,+TMB system under air environment.
(C) Time-dependent UV-vis absorbance of TMBox at 652 nm by OPA-CsPbBr; NCs

catalyzing TMB in absence and presence of H,0,, respectively.
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Figure S5. Real-time UV-vis absorption spectra of the catalyzed oxidation of

different concentrations of TMB through the oxidase-like activity by OPA-CsPbBr;

NCs. (A) 0.2 mM, (B) 0.4 mM, (C) 0.6 mM, (D) 0.8 mM, (E) 1.0 mM.
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Figure S6. Steady-state kinetics for OPA-CsPbBr; catalytic oxidation of TMB in
buffer (HAc-NaAc, pH = 4). (A) The Velocity as a function of [TMB]. (B) The

Lineweaver-Burk plot.
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Figure S7. Real-time UV absorption spectra of AA after autooxidation catalyzed by

OPA-CsPbBr; nanozyme under (A) Air, (B) O, and (C) N, environment, respectively.
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Figure S8. UV-vis absorption spectra of OPA-CsPbBr;+AA+TMB&HRP (a),

AA+TMB&HRP (b) and OPA-CsPbBrs+AA+TMB (c).
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Figure S9. (A) UV-vis absorption spectra of different concentrations of H,O, added

to TMB-HRP solution. (B) Standard calibration plot for detection of H,O, by the

colorimetric TMB-HRP method. (C) UV-vis absorption spectra of H,0,-TMB-HRP

solution, in which the H,O, was produced by OPA-CsPbBr; catalytic oxidation of

different concentrations of AA. (D) Calibration curve of the generated H,O, during

the CsPbBr3 catalyzing oxidation of different concentration of AA.
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Figure S10. (A) Detection of H,O, by iodide method. a: KI, b: KI+H,0,, ¢c: KI+AA,
d: KI+OPA-CsPbBrs+AA (50 pM), e: KI+OPA-CsPbBrs+tAA (100 puM). (B)
Detection of H,O, by FOX assay. a: FOX, b: FOX+H,0,, c: FOX+AA, d:
FOX+OPA-CsPbBrs+AA (50 pM), e: FOX+OPA-CsPbBrs+AA (100 uM).
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Figure S11. Real-time UV-vis absorption spectra of different concentrations of AA

catalyzing oxidized by the OPA-CsPbBr; nanozyme. (A) 0.01 mM, (B) 0.05 mM, (C)

0.10 mM, (D) 0.15 mM, (E) 0.20 mM. (F) Time-dependent UV-vis absorbance at 259

nm of different concentrations of AA after catalyzing oxidized by OPA-CsPbBr; NCs.
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Figure S12. Steady-state kinetics of AA oxidation catalyzed by OPA-CsPbBr; NCs in

HAc-NaAc buffer. (A) Velocity as a function of [AA]. (B) The Lineweaver-Burk plot.
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Figure S13. (A) UV-vis absorption curves of AA catalyzed by OPA-CsPbBr; NCs at
different pH (inset shows relative activity). (B) UV-vis absorption curves of AA
catalyzed by OPA-CsPbBr; NCs at different temperature (inset shows relative

activity).

14



WILEY-VCH

A B C
(200)
~0.6
. =
= G
< -
= g
e £0.4
z =
< g
£ 2
<0.2
A 10 20 30 40 50 60 500 600 700 800 900
2 Theta / degree Wavelength (nm)

Figure S14. (A) TEM image, (B) XRD spectrum, (C) Absorption spectrum of PB

nanoparticles.
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Figure S15. (A) UV-vis absorption spectra of PB-TMB-H,0, system with different

concentrations of H,O,. (B) Corresponding calibration curve.
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Figure S16. Real-time UV-vis absorption spectra of the PB catalyzed oxidation of

different concentrations of TMB through the peroxidase-like activity. (A) 0.2 mM,

(B) 0.4 mM, (C) 0.6 mM, (D) 0.8 mM, (E) 1 mM. (F) Time-dependent UV-vis

absorbance at 652 nm with different concentrations of TMB.
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Figure S17. Steady-state kinetics for PB catalytic reaction with TMB and H,0, (20
uM) in HAc-NaAc buffer. (A) The velocity as a function of [TMB]. (B) The

Lineweaver-Burk plot.
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Figure S18. SEM images of (A) Zr-MOF and (B) CsPbBr;@Zr-MOF nanocomposite.
(C) FT-IR spectra of CsPbBr3, Zr-MOF, and CsPbBr;@Zr-MOF nanocomposite. (D)
Fluorescence spectra of CsPbBrs@Zr-MOF synthesized by adding different amounts
of Zr-MOF. (E) Time-resolved FL decay curves of CsPbBrz at 520 nm for

CsPbBrs@Zr-MOF nanocomposite synthesized using different amounts of Zr-MOF.
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Figure S19. (A) TEM image of CsPbBr;@Zr-MOF nanocomposite after addition of
AA (500 uM). (B) The fluorescence intensity ratio variation of CsPbBrs@Zr-MOF
nanocomposite synthesized by adding different amounts of Zr-MOF before and after

adding AA (0.1 mM).
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Figure S20. UV-vis absorption curves of the oxidation of TMB by AA catalyzed by

CsPbBr3 NCs and CsPbBrs@Zr-MOF nanocomposite.
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Figure S21. (A) The fluorescence intensity variation of CsPbBrs@Zr-MOF
nanocomposite in the presence of AA and other molecules (0.1 mM), respectively.
(B) Image of the samples under 365 nm UV light irradiation. (C) The UV-vis
absorbance of TMBox produced by the CsPbBr;@Zr-MOF+PB nanozymes cascade
reaction using AA and other molecules as the potential interference substrates. (D)

Image of the samples.
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Figure S22. (A) Fluorescence spectra of CsPbBr;@Zr-MOF after addition different

concentrations of AA (a: 0 uM, b: 20 uM, c: 50 uM, d: 100 uM) in human serum

sample. (B) UV-vis absorption spectra of TMBox produced by the CsPbBr;@Zr-

MOF+PB nanozymes cascade reaction system after adding different concentrations of

AA (a: 0 uM, b: 20 uM, c: 50 uM, d: 100 pM) in human serum sample.
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Table S1. Detailed results for the BET surface area, pore volume and pore size of

OPA-CsPbBr3; NCs.

Surface area Pore volume Pore size
(m?/g) (cm®/g) (nm)
OPA-CsPbBr; 337.24 0.2835 2.3932

Table S2. Comparison of the K, and Vmax values of OPA-CsPbBr; for catalyzing

substrate with other nature enzymes and mimetic oxidase.

Catalyst Substrate K (mM) V max Ref.
Ascorbic acid oxidase AA 0.050-0.064  23.70-26.82 umol/min [1]
Cholesterol oxidase Chol 0.052 - [2]
Glucose oxidase (GOx) Glu 1.37 - [3]
Glucose oxidase (GOx) Glu 27 [4]

CeO, TMB 1.52 2.5x10”" M-s™ [5]
Fe-N/C TMB 0.62 5.26x10" M-s™ [6]
C0p6/NC-700 TMB 0.35 3.08x10" M-s™ [71
CuFe-PBA-NC TMB 0.09 25.62x10° M-s™ [8]
Heparin-OsNPs TMB/Hg** 0.051 3.28x10" M-s* [9]
Polydoparmine-Fe™ TMB 0.095 4.37x10° M5 1]
nanorod
MOF-818 3,5-DTBC 0.81 3.17x10° M-s™ [11]
Mn/Fe-MIL(53)-2 TMB 0.34 - [12]
CeO,NPs-MOF Cr(VI) 0.11 5.86x10" M-s* [13]
OPA-CsPbBr; NCs TMB 0.095 4.58x10" M-s* VTVZ:(
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Table S3. Determination of AA in serum sample (dilute by 10-fold) by ratiometric

fluorescent and colorimetric dual-mode sensor.

Detection Spiked Recovery  RSD (%,
Sample Found (uM)
method (LM) (%) n=3)
0 2.42 0 0
Ratiometric 20 24.09 108.4 2.7
fluorescence 50 50.79 96.7 2.1
Human 100 106.41 104.0 19
serum 0 2.51 0 0
20 23.79 106.4 1.7
Colorimetry
50 55.11 105.2 2.2
100 101.84 99.3 2.6
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