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1. Experimental section
1.1. Materials and methods
[bookmark: _Hlk175835347]Chemicals and solvents were purchased from commercial resource. The aptamer is 5′-GGG TCT GAG GAG TGC GCG GTG CCA GTG AGT-3′, which was obtained from Shanghai Sangon Biotechnology Co., Ltd. Powder X-ray diffraction (PXRD) tests were collected on D8 ADVANCE. Fourier transform infrared (FT-IR) spectra were performed on Nicolet iS20. N2 sorption isotherms were carried out on Micromeritics ASAP2020. Scanning electron microscope (SEM) images were acquired using Nova NanoSEM 230. X-ray photoelectron spectroscopy (XPS) analysis was collected on Thermo Scientific K-Alpha‌.
1.2. Electrochemical measurements
In a three-electrode system, a phosphate-buffered saline (PBS) solution was used as the electrolyte, with a silver/silver chloride (Ag/AgCl) electrode serving as the reference electrode and a platinum (Pt) sheet electrode as the counter electrode. Prepare the electrolyte by dissolving 0.242 g KH₂PO₄, 1.445 g Na₂HPO₄, 0.2 g KCl, 8.003 g NaCl, 1.650 g K₃[Fe(CN)₆], and 2.11 g K₄[Fe(CN)₆] in 1.0 L deionized water, then adjust pH to 7.0. Differential pulse voltammetry was collected on Shanghai Chenhua CHI760E workstation.
1.3. PCL identification in real milk samples
Real milk samples require pre-treatment. The specific process is as follows: Firstly, 1.0 mL of milk was diluted to 10 mL using ultrapure water, which was further treated by a 10.0 mL mixture of 10% trichloroacetic acid and chloroform for 20 minutes under ultrasonication conditions. Then, the sample was centrifuged at 12,000 rpm for 10 minutes to collect the upper supernatant. Finally, the upper liquid was diluted 100-fold using deionized water.
2. Characterization
[image: ]
Fig. S1. The FT-IR spectra of TPAA, TAPE, and COF.


[image: ]
Fig. S2. The BET plots of the activated COF sample.
[image: ]
Fig. S3. The BET plots of the activated COF/GO sample.
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Fig. S4. The full XPS signal of COF/GO after immersing in the aptamer solution.


Table S1 Comparation of the detection performance of different materials.
		Material
	Absorbance spectra



	Detection method
	Linear range
	LOD
	Ref.

	polypyrrole film
	CV
	0.04-3.2 mM
	8.0 pg mL-1
	[1]

	HRP-PePAb
	CV and EIS
	5.20-41.6 nM
	1.82 pg mL-1
	[2]

	rGO/Pen-Ab
	CV
	1.82-60 pM
	66.8 fg mL-1
	[3]

	TiN
	EIS
	0.04-3.2 mM
	20 ng mL-1
	[4]

	PtTi/GR-Fe3O4/MWCNT-Fe3O4
	DPV and EIS
	0.05-100 ng mL-1
	253 fg mL-1
	[5]

	SDS/Acetate
	CV
	0.25-2.5 mM
	25 pg mL-1
	[6]

	cysteine-β-Lactamase
	CV
	10-50 nM
	4.5 μg mL-1
	[7]

	COF/GO
	Differential pulse voltammetry 
	1×10-2 - 10 ng mL-1 
	2.9 pg mL-1
	This work
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