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S1. In vitro validation methods

Validation of RCA reaction system in tubes: the RCA reaction system contained 1 M circular
DNA, 1 mM dNTP, 0.5 units/uL phi29 DNA polymerase, 0.2 mg/mL BSA and 1 x phi29 bulffer. First,
20 pL of the RCA reaction system was added to the final concentration of 1 uM biotinylated primer
inaPCRtubeat37 °Cfor0, 1,2, and 3 h, respectively. After the RCA reaction, the tubes were incubated
at 65 °C for 10 min. The RCA products were characterized by 12% native PAGE analysis. After
electrophoresis analysis for 50 min at 120 V, the gel was submerged for 25 minutes in a solution
containing GelRed dye to stain DNA lands and visualized under 302 nm UV light.

Verification of the RCA reaction in microwells: 10 pg/mL of streptavidin was preloaded on
microwells. Meanwhile, after streptavidin was preloaded on microwells, we conducted the RCA
reaction in microwells following the process described below. 50 uL of the RCA reaction system was
added into a microwell at 37 °C for 3 h. After washing the microwells with PBST, 50 uL of the FAM-
labelled signal probes (1 M) were added to combine with RCA products and incubated at 37 °C for
1 h. Finally, after washing the microwells with PBST, the fluorescence intensity was recorded by using
a SpectraMax i3x Microplate Reader at the excitation wavelength (498 nm) and emission wavelength

(512 nm).

S2. HPLC parameters

The HPLC was K2025 (Wooking, China) equipped with photochemical derivation, and the
chromatographic column was Agilent TC-C18 (4.6 mm x 150 mm, 5 um). The mobile phase was
45% methanol, the running time was 12 min, the flow rate was 0.8 mL/min, the injection volume
was 10 uL, and the column temperature was 35 °C. The excitation and emission wavelengths

were 360 nm and 440 nm, respectively.



S3. Figures
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Figure S1. Feasibility of the RCA reaction with streptavidin preloaded on microwells. (1) Without

biotinylated primer, (2) with biotinylated primer. (n=3)
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Figure S2. Feasibility of the RCA-SMIP on microwells. (1) Without biotinylated mAb, (2) with

biotinylated mAb. (n=3)
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Figure S3. The corresponding linear calibration plots for AFB1 detection in peanut soil samples.
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Figure S4. The corresponding linear calibration plots for AFB1 detection in irrigation water samples.



