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[bookmark: _GoBack]Synthesis of Co-MOF and Cu-MOF
1.104 g of Co(NO3)2 and 1.8 g of 2-methylimidazole (2-MIM) were separately dissolved in 105 mL of ultrapure deionized water. The two precursor solutions were homogenously mixed and allowed to react under constant magnetic stirring for 2 h. Then, the mixture was transferred to a light-shielded chamber and subjected to static incubation for 24 h. Afterward, the supernatant was decanted, and the precipitate was collected via centrifugation at 5,000 rpm for 5 min. The obtained solid product was sequentially washed twice with deionized water and three times with anhydrous ethanol to remove unreacted precursors and impurities. The product was dried in a vacuum oven at 60°C for 4 h to yield Co-MOF powder, which was thereafter stored in a desiccator for future experimental use.
Cu-MOF was fabricated following the same procedure as Co-MOF, but using an aqueous copper nitrate solution as the metal precursor.
Intracellular protein leakage under Co/Cu-MOF stress
The extent of protein leakage from E. coli and S. aureus under Co/Cu-MOF treatment was quantitatively determined via the Bradford assay[1]. Briefly, the target bacterial strains were exposed to Co/Cu-MOF at a final system concentration of 266.7 μg/mL, followed by incubation at 37°C. The level of protein leakage was measured at two time points (0 h and 24 h). All experimental groups were performed in triplicate under rigorously aseptic conditions to ensure the reliability of the results.
Intracellular nucleic acid leakage under Co/Cu-MOF stress
Agarose gel electrophoresis was employed to analyze nucleic acid leakage and evaluated cell membrane integrity in bacterial. E. coli and S. aureus cells in the logarithmic growth phase were treated with Co/Cu-MOF at final concentrations of 0, 1.0, 2.0, and 4.0×MIC, followed by incubation at 37°C for 24 h. After treatment, bacterial cells were harvested via centrifugation, and nucleic acid was extracted using a commercial DNA extraction kit. The extracted nucleic acid samples were subjected to agarose gel electrophoresis analysis.
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Fig. S1 Optimization of synthesis parameters for Co/Cu-MOF. (A) UV-vis absorption spectra and visual color changes of TMB in the reaction systems with various catalysts at different Co2+:Cu2+ mass ratio. (B) UV-vis absorption spectra and visual color changes of TMB in the reaction systems containing Co/Cu-MOF synthesized over 0.5, 1, 2, 3, and 4 h.
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Fig. S2. (A) Changes in the UV-vis absorbance values of the Co-MOF-TMB system at 652 nm with time and TMB concentration. (B) The Michaelis-Menten curve of Co-MOF at different TMB concentrations (inset: corresponding double reciprocal plots). 
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Fig. S3. Parameter optimization for the colorimetric detection system. (A) Effect of Co/Cu-MOF concentration; (B) Effect of TMB concentration; (C) Effect of reaction time; (D) Effect of pH; (E) Effect of reaction temperature. Inset is the corresponding photographs. 
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Fig. S4. Leakage of protein from (A) E. coli and (B) S. aureus after the treatment with Cu-MOF, Co-MOF and Co/Cu-MOF.
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Fig. S5. Agarose gel electrophoresis analysis of genomic DNA from E. coli (A) and S. aureus (B) treated with various concentrations of the Co/Cu-MOF.


























Table S1. Comparison of Km and Vmax of Co/Cu-MOF with some reported nanozymes.
	Catalyst
	Km（mM）
	Vmax（10-7 M s-1）
	Reference

	CuAg nanoflowers
	0.364
	0.916
	[2]

	Ag@ZnS
	4.22
	0.74
	[3]

	Fe-N/P-C SAzymes
	0.823
	1.6103
	[4]

	PDA-PdCu
	0.127
	0.8611
	[5]

	Co/Cu-MOF
	0.122
	2.591
	This Work



[bookmark: OLE_LINK36]Table S2. Comparison of the present method with recently reported methods for AA detection.
	Analytical
method
	Material
	Linear range (µM)
	LOD (µM)
	Reference

	Colorimetric
	scandium-MOF
	0.2-20
	0.174
	[6]

	Colorimetric
	Ce-BPyDC
	1-20
	0.28
	[7]

	Colorimetric
	MVCM MOF
	20-500
	3.57
	[8]

	Smartphone
	Fe-P/N-C SAN
	0.5-100
	0.315
	[4]

	Fluorescence
	MnO2 nanosheets
	1.5-100
	0.45
	[9]

	Fluorescence
	Eu MOF
	0-3
	0.32
	[10]

	Colorimetric
	Co/Cu-MOF
	0.1-28
	0.091
	This work














Table S3. Comparison of the present method with recently reported methods for ALP detection.
	Analytical
method
	Material
	Linear range (U/L)
	LOD (U/L)
	Reference

	Fluorescence
	AgNCs
	1-100
	0.63
	[11]

	Fluorescence
	Fe/Eu-MOF
	1-200
	0.6
	[12]

	Fluorescence
	Ce(Ⅳ)
	0-250
	2.3
	[13]

	Fluorescence
	Cu-C3N4-550
	1-30
	0.42
	[14]

	Colorimetric
	PDA
	1-200
	2.8
	[15]

	Colorimetric
	N-CQD
	5-360
	1.1
	[16]

	Colorimetric
	Co/Cu-MOF
	0.2-6.5
	0.12
	This work



Table S4. Results of detecting AA in human serum samples.
	Sample
	Add (µM)
	Total (µM)
	Recovery (%)
	RSD (%, n=3)

	
Human serum
	0
	0.25
	/
	1.06

	
	0.5
	0.747
	99.47
	1.91

	
	5
	5.198
	98.95
	0.43

	
	10
	9.442
	91.92
	3.35



Table S5. Results of detecting ALP in human serum samples.
	Sample
	Adde (U/L)
	Total (U/L)
	Recovery (%)
	RSD (%, n=3)

	
	0
	1.53
	/
	0.22

	Human serum
	0.5
	2.06
	106
	0.25

	
	1
	2.6
	107
	0.78

	
	2
	3.7
	108.5
	1.89
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