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Figure S1. (a) Real picture of the cylindrical magnets; (b) 3D printed mold of the sleeve of cylindrical magnets; (c) Real
picture of the low-gradient magnetic field equipment; (d) Real picture of the ELISA container; (e) The state of the com-
plexes in an ELISA well before the application of low-gradient magnetic field; (f) The state of the complexes in an ELISA
well after the application of low-gradient magnetic field.
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Figure S2. Hydration particle size analysis of FITC FMs and immune FITC FMs.

Figure S3. Situation of training set annotation with Labellmg software.
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Figure S4. Characterization and identification of fluorescent spots for different concentrations of FITC FMs (a) 50 ug/mL,
(b) 10 pg/mL, (c) 5 pg/mL, (d) 1 pg/mL, (e) 0.5 ug/mL, (f) 0.1 pg/mL using the faster R-CNN model. The scale bar is 100
pm.
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Figure S5. Characterization of magnetic nanobeads (MNBs) and fluorescent complexes under different distributions and
different intensities of low-gradient magnetic field. (a) Simulation of magnetic field distribution around a square magnet;
(b) The distribution of MNBs and fluorescent complexes on low-gradient magnetic field.

100 um

(b)

25

- = 2
=3 & 8

Average diameter of fluorescent spots

th

with low gradient magnetic field without low gradient magnetic field

(©



25

0 I | I | I

sample 1 sample 2 sample 3

(d)

Figure S6. The characterization of the size of fluorescent complexes. (a) Morphologies of fluorescent complexes without
low-gradient magnetic field; (b) Morphologies of fluorescent complexes with low-gradient magnetic field; (c) The histo-
gram of the diameter of fluorescent complexes on different conditions (with or without low-gradient magnetic field); (d)
Characterization of uniform distribution of fluorescent spots under the action of low-gradient magnetic field.
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Figure S7. Characterization of recognition ability of faster R-CNN algorithm under different exposure times and different
intensities of excitation light. (a) The number of fluorescent spots under different exposure times for same field of view;
(b) The number of fluorescent spots under different intensities of excitation light for same field of view; (c) Fluorescent
images in the same field under different exposure times; (d) Fluorescent images in the same field under different fluores-

cent intensities.

Table S1. Statistical analysis of uniform distribution of fluorescent bacteria under the low-gradient magnetic field.

1 2 3 4 5 6 7 8 9 AVERAGE STDEV AVEDEV Cv
Sample 1 13 23 16 13 17 17 17 15 17 16.444 2.963 1.951 18.02%
Sample 2 15 14 18 14 18 13 14 20 15 15.667 2.398 2.000 15.31%
Sample 3 18 17 18 18 17 14 21 22 13 17.556 2.877 2.049 16.39%

* The mean value from the three measurements.

Table S2. Comparison of this proposed fluorescent biosensor with previously reported fluorescent biosensors.

Detection limit

No. Targets (CFU/mL) References
1 shigella 1.0x10* [1]
2 Salmonella typhimurium 1.38x10? [2]
3 Salmonella 102 [3]
4 Salmonella 102 [4]
5 E. coli 0157:H7 2.39x102 [5]
6 Salmonella typhimurium 4.3x10* [6]
7 Salmonella typhimurium 5.5x10! This study
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