[bookmark: _Hlk89163592]Supporting Information
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]A covalent organic framework (COF)-MnO2 based dual signal sensing platform for sensitive alkaline phosphatase activity detection via dynamic regulating the mimicking oxidase content

Yulong Xu1, Yanna Lin1, Yanzhi Xing1, Ning Chu2*, Xuwei Chen1*




1Research Center for Analytical Sciences, Department of Chemistry, College of Sciences, Northeastern University, Box 332, Shenyang 110819, China

2 Bayuquan Customs District of the People’s Republic of China, Yingkou, 115007, China.






*Corresponding Authors
*E-mail address: chenxuwei@mail.neu.edu.cn (X. Chen), n_chu2009@sina.com (N. Chu)


Tel: +86 24 83684533; Fax: +86 24 83687659



Section S1. Reagents and instruments.
Acetone, methanol, acetonitrile, 1,4-dioxane, tetrahydrofuran (THF), o-dichlorobenzene, n-butanol, dichloromethane (DCM), and N,N-dimethyl formamide (DMF) were purchased from Aladdin Industrial Inc. (Shanghai, China). L-ascorbic acid (AA) was purchased from Aladdin Industrial Inc. (Shanghai, China). Ascorbic acid 2-phosphate (AAP) and Alkaline phosphatase (ALP) were acquired from Sigma-Aldrich (St. Louis, USA). All other reagents were of analytical grade and used without further purification. All aqueous solutions were prepared with deionized water (resistivity >18 MΩ•cm) produced using a Millipore system.
Powder X-ray diffraction (PXRD) patterns were collected on a Maxima XRD-7000 diffractometer (Shimadzu, Japan). Thermogravimetric analysis (TGA) from 30-800 °C was carried out on a TA Q500 in nitrogen/air atmosphere using a 10 °C/min ramp without equilibration delay. N2 adsorption−desorption isotherms were calculated by an Autosorb-IQ-MP-C automatic gas adsorption analyzer at 77 K (Quantachrome). Scanning electron microscopy (SEM) images were collected on a SU8010 field-emission electron microscope at a voltage of 5.0 kV (Hitachi, Japan). Transmission electron microscopy (TEM) images are recorded on a Tecnai G220 microscope (Philips, Holland). Fourier transform infrared (FT-IR) spectra were recorded using a Nicolet-6700 FT-IR spectrophotometer (Thermo Scientific). Ultra-violet-visible (UV-vis) absorption spectra were obtained on a U-3900 UV-vis spectrophotometer (Hitachi, Japan). Fluorescence spectra are measured by an RF-6000 fluorescence spectrophotometer (Shimadzu, Japan). The absolute fluorescence quantum yield is determined by a C11347 Quantaurus-QY absolute photoluminescence quantum yield measurement system (Hamamatsu Photonics, Japan) with a sample cell of 10 mm under an excitation wavelength of 400 nm.
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Figure S1. (A) Elemental mapping of MnO2 nanosheets. (B) XPS spectrum of MnO2 nanosheets.
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Scheme S1. The synthesized process of DMTP-TAPB COF.
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Figure S2. The XRD analysis of different reaction temperatures of synthesis COF.
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Figure S3. Unit cell of model react and pore size (2*2). (a = b = 74 Å, and c = 7 Å. α = β = 90°, and γ = 120, red, O; blue, N; gray, C; white, H)
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Figure S4. Single unit cell of model reaction (a = 37 Å, b = 37 Å, and c = 3.5 Å. α = β = 90°, and γ = 120)
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Figure S5. TGA image of DMTP-TAPB COF.
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[bookmark: _Hlk88159276]Figure S6. N2 sorption isotherm curves of DMTP-TAPB COF measured at 77 K.
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Figure S7. The fluorescence intensity of DMTP-TAPB COF (λem = 514 nm) under irradiation with Xenon lamp.
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Figure S8. The effect of pH on fluorescence intensity of DMTP-TAPB COF (λem = 514 nm).
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Figure S9. Size of TMB in two dimensions. The data from the density functional theory (DFT) calculations, which were conducted by using the Gaussian 09 packages. Geometry optimization was performed with method B3LYP and 6-31G(d) basis set.
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[bookmark: _Hlk87788487]Figure S10. Size of oxTMB in two dimensions. The data from the density functional theory (DFT) calculations, which were conducted by using the Gaussian 09 packages. Geometry optimization was performed with method B3LYP and 6-31G(d) basis set.
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