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Materials and Methods
Reagents
[bookmark: _Hlk195820636][bookmark: _Hlk195820645][bookmark: _Hlk195820626][bookmark: _Hlk195816549][bookmark: OLE_LINK21][bookmark: OLE_LINK22]The reagents used in the experiments were analytically pure. Copper(II) chloride dihydrate (CuCl2·2H2O), Iron(III) chloride hexahydrate (FeCl3·6H2O), Cobalt chloride hexahydrate (CoCl2·6H2O), Copper(II) nitrate trihydrate (Cu(NO3)2·3H2O),2-aminoterephthalic acid (NH2-BDC), Huperzine-A (HA), 5,5’-Dithiobios-(2-nitrobenzoic acid) (DTNB), o-phenylenediamine (OPD), 2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonic acid ammonium salt) (ABTS), 3,3’,5,5’-tetramethylbenzidine (TMB), L-histidine (L-H) ,glycine, L-lysine, glutathione (GSH), ascorbic acid(AA), dopamine (DA) and glucose (Glu) were purchased from Aladdin Co., Ltd. (Shanghai, China). Acetylcholinesterase (AChE) from Electrophorus electricus, acetylthiocholine (ATCh) provided by Sigma-Aldrich (Shanghai, China). 4-aminoantipyrine (4-AP), 2,4-dichlorophenol (2,4-DP), Aluminum chloride hexahydrate (AlCl3·6H2O), p-benzoquinone (PBQ), isopropyl alcohol (IPA) and L-cysteine were obtained from Macklin Biochemical Co., Ltd (Shanghai, China). Milli-Q ultra-pure water with a resistivity of above 18.25 MΩ cm was used throughout the experiments.
Instruments
Fluorescence spectra were collected via an F-2710 fluorescence spectrophotometer (Hitachi, Japan). Ultraviolet-visible (UV-vis) absorption spectra were examined by a UV-2450 spectrophotometer (Unico, China). The morphology of the samples was examined by scanning electron microscopy (SEM) with a ZEISS Sigma 300 (ZEISS, Germany) scanning electron microanalyzer. The X-ray diffraction (XRD) patterns of the samples were performed using a Rigaku Ultima IV diffractometer (Rigaku, Japan) with Cu Kα radiation. Ultraviolet–visible diffuse reflectance spectroscopy (UV–vis DRS) spectrophotometer were examined by a UV-2700i (Shimadzu, Japan). The X-ray photoelectron spectroscopy (XPS) measurements were recorded on a K-Alpha (Thermo Scientific, USA) instrument. The FT-IR spectra were recorded by a PerkinElmer IRL 1600300 FTIR spectrometer (PerkinElmer, USA). Zeta potential was measured on a NanoBrook 90Plus PALS (Ambivalue, USA). Steady-state kinetic analysis was performed using a BioTek Synergy H1 multimode microplate reader (BioTek, USA). 
Preparation of Cu-NH₂-BDC
[bookmark: OLE_LINK2][bookmark: _Hlk193283604]The synthesis of Cu-NH₂-BDC has been slightly modified from the previous method.[1] CuCl2·2H2O (4.0 mmol, 0.682 g) and NH2-BDC (3.0 mmol, 0.544 g) were dissolved in 30 mL of H2O and stirred for 1 h The mixture was then transferred to a hydrothermal reactor for a reaction at 150 °C for 5 h. After cooling to room temperature, the Cu-NH₂-BDC was finally obtained by centrifugation, washing, and drying. Maintaining identical synthetic conditions, we systematically engineered M-NH2-BDC(M = Fe, Co, Al) through stoichiometric substitution of the CuCl2·2H2O with equivalent molar quantities of FeCl3·6H2O (4.0 mmol), CoCl2·6H2O (4.0 mmol), and AlCl3·6H2O (4.0 mmol), respectively.
Multi-enzyme activities of Cu-NH₂-BDC nanozyme
XOD-like activity: The OXD-like activity of Cu-NH₂-BDCs was investigated using o-phenylenediamine (OPD) as a chromogenic substrate. The details were as follows: 100 μL of MOF aqueous dispersion (200 mg/L) and 100 μL OPD (20 mM) were added to Tris-HCl buffer (0.01 M, pH 7.4) with a total volume of 1 mL. The UV–visible absorption spectrum (420 nm) was obtained following incubation at 37 °C in a metal bath for 30 min. In addition, the above experimental steps were repeated with a wide pH (4 - 9) selection. The effects of pH on the OXD-like activity of Cu-NH₂-BDC were further investigated.
POD-like activity: To explore the POD-like behavior of synthetic Cu-NH₂-BDCs, 2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonic acid ammonium salt) (ABTS) was used as a chromogenic substrate to measure the catalytic activity in the presence of H2O2. In detail,100 μL of 200 mg/L MOF suspension was added to 860 μL Tris-HCl buffer (0.01 M, pH 7.4), followed by adding 20 μL of 10 mM H2O2 solution and 20 μL of 10 mM ABTS solution to the above mixture, then the mixed solution was reacted at 37 ℃ for 30 min. The solution change was also monitored by UV-vis. Subsequently, the POD-like catalytic activities at different pH (4 - 9) were compared.
LAC-like activity: The LAC-like activity was studied by 2,4-dichlorophenol (2,4-DP) colorimetry and 4-aminoantipyrine (4-AP). 2,4-DP (100 μL, 1 mg/mL) and 4-AP (100 μL, 1 mg/mL) were added to 700 μL Tris-HCl buffer (0.01 M, pH 7.4). Then, MOF suspension (100 μL, 1 mg/mL) was added to the solution, and the reaction was carried out at 37 °C for 30 min. After centrifugation of the reaction products at 8000 rpm for 3 min, the absorbance of the supernatant was measured at 510 nm by the UV-Vis method. Finally, the LAC-like catalytic activities at different pH (4 - 9) were also compared.
Steady-state kinetics of Cu-NH₂-BDC nanozyme
The catalytic performance of the nanozymes was evaluated at pH 6, 7.4, and 8 by fitting the kinetic parameters obtained according to the Michaelis-Menten equation with OPD as the substrate. The initial catalytic rate was monitored by the reaction of different concentrations of OPD with 20 mg/L Cu-NH₂-BDC, respectively. The kinetic curves of OXD-like activities of Cu-NH₂-BDC were measured in a time course mode at an absorbance of 420 nm using a microplate reader.
The kinetic curves detection method of POD-like activities resembles that of OXD-like activities, requiring the addition of a suitable concentration of H2O2 and using ABTS as substrates during the procedure. Similarly, the same procedure was followed for the kinetic curves of LAC-like activities, with the exception that the substrate was replaced with 2,4-DP.
The kinetic parameters (Km and Vmax) were calculated using the Michaelis-Menten equation in its Lineweaver-Burk double-reciprocal form: 1/V0 = (Km /Vmax) (1/[S]+1/Vmax), where V0 is the apparent initial catalytic rate, Km is the Michaelis-Menten constant, Vmax is the maximum apparent initial reaction rate, and [S] is the substrate concentration.
[bookmark: _Hlk212199682]Evaluation of the fluorescence performance. 
Firstly, the fluorescence performance of the synthesized MOFs was evaluated. 100 μL of 0.2 mg/mL MOFs aqueous dispersion was placed in 900 μL Tris-HCl buffer (0.01 M, pH 7.4). The fluorescence intensity at the emission wavelength near 425 nm was measured at 390 nm excitation wavelength (slit width of 5 × 5).
The quantum yields of MOFs were calculated by using quinine sulfate (0.05 M H2SO4) solution as reference together with the following formula:
ФS=ФR×IS/IR×FR/FS
where the subscripts R and S respectively refer to the reference and the sample, Ф is the fluorescence quantum yield, F is the integrated fluorescence intensity under fluorescence emission spectrum, A is the absorbance at the excitation wavelength [2].
Fluorescence detection of Huperzine A (HA)
For the detection of HA, different concentrations of HA were first pre-incubated with AChE (3 mU/mL), Tris-HCl buffer (0.01 M, pH 7.4) containing ATCh (0.5 mM) was then added to make a total reaction volume of 100 μL and incubated at 37 ℃ for 30 min, with other detection conditions consistent with the detection of AChE. The inhibition efficiency (IE%) was calculated as follows:
IE% = (Ai-A)/(A0-A)
where A is the ratio of F550/F425 for the detection of AChE, A0 is the ratio of F550/F425 in the absence of HA and AChE in the reaction system, and Ai is the ratio of F550/F425 for the detection of HA.
Preparation of real samples
[bookmark: _Hlk195813460]Whole blood samples containing the coagulant were allowed to stand for 3 h, the upper light yellow serum was collected were treated in 3-kDa Amicon ultrafiltration cells at 5000 rpm for 30 min. For the recovery test, different concentrations of DA were added to the centrifuged serum samples as spiked samples. The final spiked concentrations of DA were 5.00, 10.00, and 15.00 μg/mL, respectively. The spiked samples were also determined according to the experimental method in the chapter “Colorimetric detection of dopamine”. The level of DA was then calculated from the calibration curve, and recoveries were obtained.
Practical feasibility of the Cu-NH₂-BDC colorimetric sensor was assessed by determining the total antioxidant capacity (TAC) values of actual samples, including two beverages (Vitamin C Water and Water Soluble C100), two fruits (lemon and kiwi fruit), and two Vitamin C tablets. Firstly, samples of Kiwi fruit and Lemon needed to be peeled and the edible parts ground into a homogenate. Then the tissue homogenates of samples were centrifuged at 16000 rpm for 10 min to collect the supernatant. The beverages and dissolved vitamin C table solution were filtered through a 0.22 μm membrane. Then, the concentration of the samples was further adjusted to keep in line with the linear range of AA detection. The detection procedure was parallel to that of AA.
Ellman method
The Ellman method was employed as the reference protocol for determining AChE activity in samples.[3] Specifically, samples were mixed with 0.6 mM ATCh and 0.3 mM DTNB (5,5’-dithiobis-2-nitrobenzoic acid) in 1 mL of Tris-HCl buffer (0.01 M, pH 7.4). The reaction was incubated at 37 °C for 20 min, after which the absorbance of the solution at 412 nm (A412) was measured. AChE activity was calculated using a pre-established linear regression equation correlating enzyme activity with A412 values. All experimental data were obtained in triplicate.


2. Supplementary Figures and Tables

[bookmark: _Hlk213168026][image: ]
[bookmark: _Hlk213625980]Scheme S1 The chromogenic reaction equation of different substrates.
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Fig. S1 Tauc plots of Cu-NH₂-BDC (a), Fe-NH₂-BDC (b), Co-NH₂-BDC (c), and Al-NH₂-BDC (d).
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Fig. S2 Valence band (VB) spectra from XPS of Cu-NH₂-BDC (a), Fe-NH₂-BDC (b), Co-NH₂-BDC (c), and Al-NH₂-BDC (d).
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Fig. S3 Steady-state kinetic analysis of the OXD-like activity of Cu-NH₂-BDC. The Michaelis-Menten curves at pH 6 (a), pH 7.4 (b), and pH 8 (c), and the corresponding Lineweaver-Burk double reciprocal plots at pH 6 (d), pH 7.4 (e), and pH 8 (f) of Cu-NH₂-BDC for OPD.
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Fig. S4 Steady-state kinetic analysis of the POD-like activity of Cu-NH₂-BDC. The Michaelis-Menten curves at pH 6 (a), pH 7.4 (b), and pH 8 (c), and the corresponding Lineweaver-Burk double reciprocal plots at pH 6 (d), pH 7.4 (e), and pH 8 (f) of Cu-NH₂-BDC for ABTS.
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Fig. S5 Steady-state kinetic analysis of the POD-like activity of Cu-NH₂-BDC. The Michaelis-Menten curves at pH 6 (a), pH 7.4 (b), and pH 8 (c), and the corresponding Lineweaver-Burk double reciprocal plots at pH 6 (d), pH 7.4 (e), and pH 8 (f) of Cu-NH₂-BDC for H2O2.
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Fig. S6 Steady-state kinetic analysis of the LAC-like activity of Cu-NH₂-BDC. The Michaelis-Menten curves at pH 6 (a), pH 7.4 (b), and pH 8 (c), and the corresponding Lineweaver-Burk double reciprocal plots at pH 6 (d), pH 7.4 (e), and pH 8 (f) of Cu-NH₂-BDC for 2,4-DP
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Fig. S7 Michaelis-Menten parameters of OXD-like, POD-like, and LAC-like activities of Cu-NH₂-BDC at different pH levels

[bookmark: _Hlk213595638][image: ]
Fig. S8 Highest occupied molecular orbital (HOMO) - lowest unoccupied molecular orbital (LUMO) energy gaps (ΔE) for ABTS, TMB, and OPD
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Fig. S9 Fluorescence emission spectrum of Cu-NH₂-BDC and UV absorption spectra of oxOPD
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Fig. S10 Zeta potential of Cu-NH₂-BDC at different pH levels
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Fig. S11 Changes of fluorescence intensity of Cu-NH₂-BDC/OPD system under different pH: spectrum graph (a) and scale graph (b)
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Fig. S12Variation of fluorescence intensity of Cu-NH₂-BDC/OPD system with (a) OPD concentration, (b) catalyst concentration, and (c) reaction time
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Fig. S13 Ellman reagent assay for AChE
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Fig S14 (a) TAC assay of Vitamin drinks, kiwi fruit, and Lemon. (b) TAC assay of two vitamin C tablets. The relevant specifications of vitamin C are presented for verifying the accuracy of the method
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[bookmark: _Hlk213597342]Fig. S15 Laccase activity of Cu-NH2-BDC at different concentrations of DA and AA (100- to 50,000-fold concentrations relative to DA)
[bookmark: _Hlk213580205][image: ] 
Fig. S16 Stability of OXD-like(a), POD-like(b), and LAC-like activity(c). Morphology after catalysis by OXD-like(d), POD-like(e), and LAC-like activity(f)



[bookmark: OLE_LINK8][bookmark: _Hlk213625576]Table S1 Fukui indices of OPD molecules (f ⁻, f ⁺, and f 0)
	Atom
	Charge (-)
	Charge (+)
	Charge (0)
	f- -
	f +
	f 0

	C (1)
	0.029
	0.118
	0.074
	0.053
	0.127
	0.09

	C (2)
	0.044
	0.025
	0.035
	0.087
	0.076
	0.082

	C (3)
	0.044
	0.025
	0.035
	0.087
	0.076
	0.082

	C (4)
	0.029
	0.118
	0.074
	0.053
	0.127
	0.09

	C (6)
	0.041
	0.039
	0.04
	0.067
	0.068
	0.067

	N (7)
	0.1
	0.031
	0.065
	0.111
	0.048
	0.079

	N (8)
	0.1
	0.031
	0.065
	0.111
	0.048
	0.079

	H (9)
	0.08
	0.102
	0.091
	0.039
	0.065
	0.052

	H (10)
	0.091
	0.095
	0.093
	0.049
	0.05
	0.05

	H (11)
	0.091
	0.095
	0.093
	0.049
	0.05
	0.05

	H (12)
	0.08
	0.102
	0.091
	0.039
	0.065
	0.052

	H (13)
	0.062
	0.045
	0.054
	0.05
	0.034
	0.042

	H (14)
	0.053
	0.045
	0.049
	0.044
	0.032
	0.038

	H (16)
	0.062
	0.045
	0.054
	0.05
	0.034
	0.042



Table S2 Fukui indices of TMB molecules (f ⁻, f ⁺, and f 0)
	Atom
	Charge (-) (e/A3)
	Charge (+) (e/A3)
	Charge (0) (e/A3)
	f -
	f +
	f 0
	Atom
	Charge (-) (e/A3)
	Charge (+) (e/A3)
	Charge (0) (e/A3)
	f -
	f +
	f 0

	C (1)
	0.033
	0.069
	0.051
	0.045
	0.06
	0.052
	H (20)
	0.039
	0.042
	0.041
	0.019
	0.023
	0.021

	C (2)
	0.022
	0.006
	0.014
	0.033
	0.029
	0.031
	H (21)
	0.039
	0.042
	0.041
	0.019
	0.023
	0.021

	C (3)
	0.02
	0.029
	0.024
	0.03
	0.039
	0.034
	H (22)
	0.039
	0.042
	0.041
	0.019
	0.023
	0.021

	C (4)
	0.022
	0.032
	0.027
	0.039
	0.043
	0.041
	H (23)
	0.029
	0.026
	0.027
	0.015
	0.014
	0.015

	C (5)
	0.019
	0.029
	0.024
	0.03
	0.038
	0.034
	H (24)
	0.03
	0.033
	0.032
	0.017
	0.018
	0.018

	C (6)
	0.022
	0.007
	0.014
	0.033
	0.029
	0.031
	H (25)
	0.032
	0.033
	0.032
	0.018
	0.018
	0.018

	C (7)
	0.022
	0.032
	0.027
	0.039
	0.043
	0.041
	H (26)
	0.036
	0.032
	0.034
	0.029
	0.024
	0.027

	C (8)
	0.02
	0.029
	0.024
	0.03
	0.039
	0.034
	H (27)
	0.036
	0.031
	0.033
	0.029
	0.024
	0.026

	C (9)
	0.019
	0.029
	0.024
	0.03
	0.038
	0.034
	H (28)
	0.031
	0.033
	0.032
	0.018
	0.018
	0.018

	C (10)
	0.022
	0.007
	0.014
	0.033
	0.029
	0.031
	H (29)
	0.028
	0.026
	0.027
	0.015
	0.014
	0.015

	C (11)
	0.033
	0.069
	0.051
	0.045
	0.06
	0.052
	H (30)
	0.031
	0.034
	0.032
	0.018
	0.019
	0.018

	C (12)
	0.022
	0.006
	0.014
	0.033
	0.029
	0.031
	H (31)
	0.028
	0.026
	0.027
	0.015
	0.014
	0.015

	C (13)
	-0.016
	-0.016
	-0.016
	0.012
	0.012
	0.012
	H (32)
	0.031
	0.034
	0.032
	0.018
	0.019
	0.018

	N (14)
	0.062
	0.028
	0.045
	0.071
	0.044
	0.057
	H (33)
	0.031
	0.033
	0.032
	0.018
	0.018
	0.018

	C (15)
	-0.016
	-0.016
	-0.016
	0.012
	0.012
	0.012
	H (34)
	0.036
	0.032
	0.034
	0.029
	0.024
	0.027

	C (16)
	-0.016
	-0.016
	-0.016
	0.012
	0.012
	0.012
	H (35)
	0.036
	0.031
	0.033
	0.029
	0.024
	0.026

	N (17)
	0.062
	0.028
	0.045
	0.071
	0.044
	0.057
	H (36)
	0.032
	0.033
	0.032
	0.018
	0.018
	0.018

	C (18)
	-0.016
	-0.016
	-0.016
	0.012
	0.012
	0.012
	H (37)
	0.029
	0.026
	0.027
	0.015
	0.014
	0.015

	H (19)
	0.039
	0.042
	0.041
	0.019
	0.023
	0.021
	H (38)
	0.03
	0.033
	0.032
	0.017
	0.018
	0.018




Table S3 Fukui indices of ABTS molecules (f ⁻, f ⁺, and f 0)
	Atom
	Charge
(-)
(e/A3)
	Charge
(+)
(e/A3)
	Charge
(0) (e/A3)
	f -
	f +
	f 0
	Atom
	Charge
(-) (e/A3)
	Charge (+) (e/A3)
	Charge (0) (e/A3)
	f -
	f +
	f 0

	O ( 1)
	0.027
	0.037
	0.032
	0.024
	0.033
	0.029
	C (26)
	0.02
	0.028
	0.024
	0.027
	0.029
	0.028

	O ( 2)
	0.022
	0.032
	0.027
	0.019
	0.029
	0.024
	C (27)
	0.021
	0.037
	0.029
	0.023
	0.039
	0.031

	O ( 3)
	0.016
	0.022
	0.019
	0.016
	0.025
	0.021
	S (28)
	0.112
	0.066
	0.089
	0.097
	0.053
	0.075

	S (4)
	0.007
	0.021
	0.014
	0.011
	0.027
	0.019
	C (29)
	0.017
	0.02
	0.019
	0.023
	0.031
	0.027

	C (5)
	0.013
	0.022
	0.018
	0.026
	0.033
	0.03
	N (30)
	0.028
	0
	0.014
	0.028
	0.009
	0.019

	C (6)
	0.016
	0.016
	0.016
	0.025
	0.027
	0.026
	C (31)
	0.002
	-0.002
	0
	0.015
	0.013
	0.014

	C (7)
	0.019
	0.033
	0.026
	0.021
	0.035
	0.028
	C (32)
	0.004
	0.034
	0.019
	0.009
	0.031
	0.02

	C (8)
	-0.005
	-0.004
	-0.004
	0.007
	0.004
	0.006
	H (33)
	0.01
	0.015
	0.013
	0.008
	0.013
	0.011

	C (9)
	0.019
	0.018
	0.019
	0.024
	0.03
	0.027
	H (34)
	0.031
	0.034
	0.032
	0.016
	0.017
	0.017

	C (10)
	0.004
	-0.001
	0.002
	0.015
	0.013
	0.014
	H (35)
	0.026
	0.031
	0.028
	0.013
	0.018
	0.016

	C (11)
	-0.018
	-0.013
	-0.015
	0.006
	0.004
	0.005
	H (36)
	0.028
	0.023
	0.025
	0.014
	0.011
	0.013

	C (12)
	0.002
	0.035
	0.018
	0.008
	0.032
	0.02
	H (37)
	0.015
	0.007
	0.011
	0.008
	0.005
	0.006

	S (13)
	0.095
	0.058
	0.077
	0.079
	0.046
	0.062
	H (38)
	0.001
	0.003
	0.002
	0.003
	0.002
	0.003

	N (14)
	0.026
	0
	0.013
	0.03
	0.01
	0.02
	H (39)
	0.028
	0.034
	0.031
	0.015
	0.018
	0.016

	C (15)
	0.019
	0.025
	0.022
	0.026
	0.026
	0.026
	H (40)
	0.011
	0.01
	0.01
	0.006
	0.005
	0.006

	O (16)
	0.027
	0.037
	0.032
	0.024
	0.034
	0.029
	H (41)
	0.027
	0.017
	0.022
	0.013
	0.008
	0.01

	O (17)
	0.023
	0.033
	0.028
	0.02
	0.029
	0.024
	H (42)
	0.011
	0.016
	0.013
	0.009
	0.013
	0.011

	O (18)
	0.016
	0.022
	0.019
	0.017
	0.026
	0.021
	H (43)
	0.028
	0.022
	0.025
	0.014
	0.011
	0.012

	N (19)
	0.049
	0.018
	0.033
	0.053
	0.019
	0.036
	H (44)
	0
	0.002
	0.001
	0.002
	0.002
	0.002

	S (20)
	0.007
	0.021
	0.014
	0.01
	0.027
	0.019
	H (45)
	0.017
	0.008
	0.013
	0.009
	0.005
	0.007

	C (21)
	-0.006
	-0.004
	-0.005
	0.007
	0.004
	0.006
	H (46)
	0.032
	0.034
	0.033
	0.017
	0.017
	0.017

	N (22)
	0.049
	0.019
	0.034
	0.055
	0.022
	0.039
	H (47)
	0.028
	0.017
	0.022
	0.013
	0.008
	0.01

	C (23)
	0.012
	0.023
	0.018
	0.026
	0.035
	0.03
	H (48)
	0.007
	0.008
	0.007
	0.005
	0.004
	0.004

	C (24)
	0.018
	0.015
	0.017
	0.027
	0.026
	0.027
	H (49)
	0.028
	0.033
	0.031
	0.014
	0.019
	0.017

	C (25)
	-0.017
	-0.013
	-0.015
	0.006
	0.003
	0.029
	H (50)
	0.027
	0.033
	0.03
	0.014
	0.018
	0.016






[bookmark: _Hlk203761049]Table S4 Comparison of different AChE assays
	[bookmark: _Hlk203760751]Probes
	Nanozyme incubation pH
	linear range
(mU/mL)
	LOD
(mU/mL)
	Ref

	Fe(HCOO)2.6(OH)0.3. H2O
FeMn DSAs/N-CNTs
	  3
  4
	0.1-30
1-30 
	0.0083
0.066
	[4]
[5]

	Cu-CAT NSs
	4
	0.01-4.0
	0.01
	[6]

	Fe–N–C Nanozyme
	4.2
	3-40
	1.9
	[7]

	MnO2 nanosheets
	4.5
	0.1-15
	0.035
	[8]

	CoCOOH
	4
	0.05-5
	0.033
	[9]

	Rh-N/C
	7
	0.001–1.0 
	0.00032
	[10]

	Co3O4/MoO3
	4
	0.005-1.0
	0.1
	[11]

	Fe-N-C Sazymes
	4
	0.1-25
	0.014
	[12]

	MnOOH nanowire
	4
	0.01-1.25
	0.007
	[13]

	Cu-NH₂-BDC
	7.4
	0.001-5
	0.001
	This work



Table S5 Measurement of serum AChE levels (n = 3)
	Samples
	Cu-NH₂-BDC Probe (mU/mL)
	RSD (%)
n = 3
	Ellman method (mU/mL)
	RSD (%)
n = 3

	1
	9107.56 ± 11.29
	0.04
	8161.72 ± 5.77
	0.71

	2
	8088.86 ± 714.27
	2.66
	8045.37 ± 28.29
	3.49

	3
	9870.35 ± 682.04
	2.58
	9848.74 ± 11.54
	1.26

	4
	9381.23 ± 266.11
	0.99
	9267.01 ± 28.28
	3.21

	5
	8878.70 ± 336.23
	1.24
	8103.54 ± 5.37
	0.70



Table S6 Measurement of serum DA levels (n = 3)
	Samples
	Added (μg/mL)
	Found (μg/mL)
	Recovery (%)
	RSD (%)

	1
	0.00
	0.87
	--
	--

	
	5.00
	4.71
	94.22
	1.63

	
	10.00
	10.28
	102.84
	2.46

	
	15.00
	13.98
	93.20
	1.57

	2
	0.00
	0.85
	--
	--

	
	5.00
	4.77
	95.41
	2.43

	
	10.00
	9.71
	97.11
	2.37

	
	15.00
	15.26
	101.76
	2.68






Table S 7 Comparison of different NH2-Cu-BDC nanozyme
	Nanozyme
	pH
	Analyte
	Enzyme-like activity
	LOD
	Ref

	Cu-NH2-BDC-Mel
	7
	EPI,
DA
	Lac
	3.51μM,
4.41 μM
	[14]

	Cu-BDC-X,
(X = OH, NH2, NO2, COOH)
	7
	Glyphosate, pesticide
	LAC
	37 ng/mL
	[15]

	Cu-BDC-NH2
	13,
7
	Glucose, H2O2
	-
	1.2µM,
1.5µM
	[16]

	Cu-BDC-NH2
	7
	pesticide
	LAC, POD
	1 μg/mL
	[17]

	Cu-BDC-NH2
	8
	Catechol
	OXD
	0.997 μM
	[18]

	Cu-BDC-NH2NPs
	4
	AA
	POD
	0.15μM
	[19]

	Cu–NH₂–BDC
	7.4
	AChE,
AA,
DA
	OXD,
POD,
LAC
	0.001 mU/mL
0.6 μM
0.048 μg/mL
	This work
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