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A Pre-Enrichment-Free Colorimetric Biosensor Based on Immunomagnetic Separation and G-Quadruplex DNAzyme Signal Amplification for Ultrasensitive Detection of Vibrio parahaemolyticus in Seafood
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Figure S1. Structural analysis diagram.(a)ssDNA. (b) Hairpin. (c) Hybrid duplex formed by ssDNA and Hairpin.







	Name
	Sequence

	Apt
	5'-SH-TCTAAAAATGGGCAAAGAAACAGTGACTCGTTGAGATACT-3'

	ssDNA
	5'-AAAAAAAAAAAAAAATTGGGAAACATCGACTC-3'

	CatG4
	5'-TGGGTAGGGCGGGTTGGGAAA-3'

	Hairpin
	5'-TGGGTAGGGCGGGTTGGGAAATTGGAGTGTGAGTCGATGTTTCCCAA-3'


Table. S1 The DNA sequences used in this work.
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Figure S2. Particle size distribution diagram: (a) Fe@Ag; (b) Fe@Ag - apt; (c) AuNPs; (d) AuNPs - IgY.
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Figure S3. EDS map of element distribution of Fe3O4@Ag NPs.




Figure S4. Zeta potential measurements of Fe3O4@Ag NPs and Fe3O4@Ag NPs-apt.
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Figure S5. Characterization results of Ultraviolet absorption spectrum.(a)AuNPs. (b) AuNPs-IgY.
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Figure S6. TEM image of Fe3O4@Ag NPs-apt, AuNPs-IgY and V. parahaemolyticus
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Figure S7. Photos of the plate count of V. parahemolyticus with different dosages of Fe3O4@Ag NPs-apt. (From left to right, they are positive control, 10 μL, 20 μL, 30 μL, 40 μL, 50 μL).
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Figure S8. Photographs of the plate count of V. parahemolyticus with different enrichment time. (From left to right, they are positive control, 15 min, 30 min, 45 min, 60 min, 75 min).
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Figure S9. Photographs of the plate count of capturing different concentrations of V. parahemolyticus.(From left to right, they are positive control, 1.0×108 CFU/mL、 1.0×107 CFU/mL、1.0×106 CFU/mL、1.0×105 CFU/mL、1.0×104 CFU/mL).




Figure S10. Optimization of pH for AuNPs solution.





























Table S2. The comparison of the proposed method for the determination of V. parahaemolyticus with reported ones.
	No.
	Methods
	Samples
	LOD
	Detection range
	References

	1
	Label-free colorimetric method
	Shrimp
	6.1× 102 CFU/mL
	-
	(Chen et al., 2021)

	2
	Colorimetric immunoassay
	Marine
	15 CFU/mL
	20 - 104 CFU/ml
	(Liu et al., 2018)

	3
	Multichromatic colorimetric detection method
	Pure culture
	1.12 CFU/mL
	0 - 104
CFU/ml
	(Qiao et al., 2024)

	4
	One-step label-free colorimetric strategy
	Shrimp
	103 CFU/mL
	-
	(Wang et al., 2023)

	5
	LF-NMR/colorimetric dual-mode homogeneous immunosensor
	East Sea seawater and fish
	100 CFU/mL
	103 - 108 CFU/mL
	(Zhang et al., 2024)

	6
	Colorimetric aptasensor
	Water
	10 CFU/mL
	10 - 106 CFU/mL
	(Wu et al., 2015)

	[bookmark: _Hlk158889245]7
	Colorimetric-integrated PCR
	Pure culture
	2.9×104 CFU/mL
	[bookmark: _Hlk158889219]2.2×105 - 3.4 ×105
CFU/mL
	(Cheng et al., 2016)

	8
	Colorimetric immunoassay
	Pure culture
	10 CFU/mL
	10 - 106 CFU/mL
	(Fu et al., 2018)

	9
	G-quadruplex-induced colorimetric method
	Pure culture
/Oyster
	3.02 CFU/mL
/54.95 CFU/mL
	10 - 107 CFU/mL
	This study
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