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[bookmark: reagents-and-chemicals]2.1 Reagents and Chemicals
2,4,6-Tris(4-aminophenyl)-1,3,5-triazine (TAPT), 2,5-dimethoxybenzene-1,4-dicarboxaldehyde (DMTA), n-butanol (C4H10O), o-dichlorobenzene (C6H4Cl2), zinc nitrate hexahydrate (Zn(NO3)2·6H2O), 2-methylimidazole (2-MeIm), dimethylformamide (DMF), ethanol (EtOH), methanol (MeOH), chloroplatinic acid (H2PtCl6), polyvinylpyrrolidone (PVP), chitosan (CS), glutaraldehyde (GA), bovine serum albumin (BSA), carbendazim (CBZ), and other pesticide standards were purchased from Aladdin Chemistry Co., Ltd. The CBZ aptamer was purchased from Sangon Biotech Co., Ltd., and its sequence was adopted from a previous report by Zhu et al.:5′-C6-NH2 GGGCACACAACAACCGATGGTCCAGCCACCCGAATGACCAGCCCACCCGCCACCCCGCG-3′ [1]. Phosphate-buffered saline PBS, 0.1 M, pH 7.4 was used as the supporting electrolyte and prepared by mixing Na2HPO4 and NaH2PO4. The aptamer and CBZ were separately dissolved in PBS to prepare standard solutions with desired concentrations. Unless otherwise stated, all chemicals were of analytical grade and used without further purification. All aqueous solutions were prepared using ultrapure water.
[bookmark: apparatus-and-characterization]2.2 Apparatus and Characterization
The morphology and microstructure of the samples were characterized by scanning electron microscopy SEM, Sigma-300, ZEISS, Germany and transmission electron microscopy TEM, JEM-F200, JEOL, Japan. Powder X-ray diffraction XRD patterns were collected using a Bruker D8 diffractometer equipped with a high-intensity Cu Kα radiation source Bruker, Germany. X-ray photoelectron spectroscopy XPS measurements were performed on an AXIS ULTRA DLD spectrometer equipped with a monochromatic Mg Kα radiation source Shimadzu, Japan. UV-vis diffuse reflectance spectra UV-vis DRS were recorded using a UV-2450 spectrophotometer Shimadzu, Japan. Photoelectrochemical PEC measurements, Mot-Schottky analysis, and electrochemical impedance spectroscopy EIS were carried out on a CHI 660E electrochemical workstation Shanghai Chenhua Instrument Co., Ltd., China. PEC measurements were conducted in a single-compartment electrochemical cell under irradiation from a 300 W xenon lamp CEL-HXF300-13, Beijing China Education Au-light Co., Ltd., China. EIS measurements were performed in 0.1 M KCl containing 5 mM [Fe(CN)6]3-/4- over a frequency range from 0.01 Hz to 10 kHz, with an AC perturbation amplitude of 5 mV. All EIS measurements were conducted at open-circuit potential.


3.Experimental Section
[bookmark: synthesis-of-pt-nanocrystals]3.1 Synthesis of Pt Nanoparticles
PVP-capped platinum nanocrystals Pt NPs were synthesized according to a previously reported method with slight modification [2]. Briefly, PVP with a molecular weight of 10,000, methanol 90 mL, and an aqueous H2PtCl6 solution 6.0 mM, 10 mL were mixed in a 250 mL round-bottom flask. The mixture was refluxed in air at 70 °C for 2.5 h. After the reaction, the mixture was naturally cooled to room temperature, and excess methanol was removed by rotary evaporation at 40 °C. Acetone was then added to precipitate the black Pt NPs product. The precipitate was collected by centrifugation and washed with chloroform and n-hexane to remove residual free PVP. The obtained Pt NPs were dried under vacuum and subsequently dispersed in methanol to obtain a Pt NPs dispersion with a concentration of 0.2 mg mL-1 for further use.
[bookmark: synthesis-of-ptncs-zif-8-and-ptncszif-8]3.2 Synthesis of Pt NPs/ZIF-8 and Pt NPs-ZIF-8
Pt NPs-ZIF-8 was synthesized through an in situ encapsulation strategy [3]. In a typical procedure, Zn(NO3)2·6H₂O 0.595 g and 2-methylimidazole 0.328 g were separately dissolved in 25 mL of methanol to form homogeneous solution A and solution B, respectively. Subsequently, solution B was slowly poured into solution A under magnetic stirring. After stirring for 10 min, 5 mL of Pt NPs-ZIF-8 dispersion was introduced into the reaction mixture. The resulting suspension was gently stirred at room temperature for 12 h at 200 rpm. The gray-white product was collected by centrifugation at 7000 rpm for 5 min, washed several times with absolute ethanol, and dried overnight in a vacuum oven at 60 °C.
For comparison, Pt NPs-ZIF-8/ZIF-8 was prepared using a post-loading strategy. The synthetic procedure was similar to that of Pt NPs-ZIF-8, except that 5 mL of Pt NPs dispersion was added after the ZIF-8 formation reaction had proceeded for 12 h. The mixture was then further stirred for 10 min. The product was collected, washed, and dried following the same procedure described above.
[bookmark: X255dfb4840858ebbb1330ea33b211c3f79aaeda][bookmark: Xfd6ccede2e2077d11c4d5e97a174b3ec0dfd773]3.3 Fabrication of the PtNCs-ZIF-8@COF Photoelectrodes
Indium tin oxide ITO electrodes with dimensions of 1 cm × 2 cm were sequentially ultrasonicated in acetone, toluene, absolute ethanol, and ultrapure water for 20 min each to remove surface contaminants. Subsequently, 20 μL of Pt NPs-ZIF-8@COF dispersion 2 mg mL-1 was drop-cast onto the surface of the cleaned ITO electrode to fabricate the Pt NPs-ZIF-8@COF-modified photoelectrode. The geometric area of the modified region was controlled to be  cm2. The as-prepared electrodes were dried under an infrared lamp and stored for subsequent use.


[image: TEM]
Fig. S1. SEM (A) and (B) and TEM (C) images of Pt NPs/ZIF-8; SEM (D) and (E) and TEM (F) images of Pt NPs-ZIF-8; SEM (G) and (H) and TEM (I) images of COF.



[image: Fig.S2]
Fig. S2 (A) UV-vis DRS spectra and (B) tauc plots of Pt NPs/ZIF-8 and Pt NPs-ZIF-8.
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Fig. S3 Effects of experimental conditions of PEC aptasensor: aptamer concentration;



Table S1 Analytical results of CBZ in mushroom and blueberry using the PEC sensor platform based on Pt NPs-ZIF-8@COF method (n=3).
	Sample
	Target
	Added
(μg/mL)
	Detected
(μg/mL)
	Recovery
(%)
	RSD
[bookmark: OLE_LINK4](%)

	mushroom
	CBZ
	1 × 10-4
	0.96 × 10-4
	96.00
	2.16

	
	
	1 × 10-5
	0.98 × 10-5
	98.00
	2.61

	
	
	1 × 10-6
	1.04 × 10-6
	104.00
	3.28

	blueberry
	
	1 × 10-4
	1.02 × 10-4
	102.00
	2.11

	
	
	1 × 10-5
	1.03 × 10-5
	103.00
	2.76

	
	
	1 × 10-6
	0.97 × 10-6
	97.00
	2.24
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