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Figure S1. Contact angles of the glasses (a) before and (b) after the trichloro(1H,1H,2H,2H-perfluorooctyl)silane (PTOCTS) surface modification. Sample number = 12.
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Figure S2. UV-Vis absorption spectra of bare and different ratios of BSA to PEG-(NH2)2 modified  AuNPs.
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Figure S3. Intensity scatters plot of the bare AuNPs, and the different ratios of BSA to PEG-(NH2)2 modified AuNPs before and after conjugated with various concentrations of anti-BSA. (a) BSA100%@AuNPs, (b) BSA20%@AuNPs, and (c) BSA10%@AuNPs.

Table S1. Conversion table of the wt% ratio to molecule ratio of BSA and PEG-(NH2)2.
	wt% ratio
	molecule ratio

	1:0
	1:0

	1:4
	1:100

	1:9
	1:225

	1:19
	1:475
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Figure S4. Test results of minimal detectable concentration of AuNPs by (a) naked-eye, (b) UV-Vis absorption spectra, and (c) flow digital nanoplasmon-metry (FDNM). The analyte is the 50-nm bare AuNPs with different concentrations. The minimal detectable concentration is 5 × 109 NP/mL for naked-eye and 5 × 108 NP/mL for the UV-Vis absorption spectra and FDNM. Even though the absorption spectrum of the 5 × 108 NP/mL is not as smooth as 1 × 109 NP/mL, the spectrum can still be analyzed and identified by employing the Gaussian fitting.
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Figure S5. (a) UV-Vis absorption spectra of the BSA20%@AuNPs conjugated with various concentrations of the anti-BSA in TE buffer and the peaks of LSPR absorption were analyzed and identified by employing the Gaussian fitting as shown in (b).
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Figure S6. UV-Vis absorption spectra of bare and SP20%@AuNPs.
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Figure S7. Intensity scatters plots of the bare AuNPs and the SP20%@AuNPs in response to the various concentrations of (a) the mAbSP, and (b) anti-BSA in TE buffer, and (c) mAbSP in artificial saliva (without any additive proteins) and that contains HSA, IgA, IgG, and IgM.

Table S2. List of the LSPR-immunoassay in protein detection.
	Plasmonic structure
	Analysis
	Analytes 
	Signal Amplification
	Matrix
	LOD
	Ref.

	
	Detection
	Analog/Digital
	
	
	
	
	

	AuNPs
	Absorption Spectra
	Analog
	Anti-protein A
	None
	Pure
	1 μg/mL
	[1]

	AuNPs
	Absorption Spectra
	Analog
	Alpha Fetoprotein
	None
	Complicated
	100 ng/mL
	[2]

	AuNPs
	Absorption Spectra
	Analog
	tumor necrosis factor -alpha (TNF-α)
	None
	Complicated
	100 ng/mL
	[3]

	AgNPs
	Absorption Spectra
	Analog
	Dengue NS1
	None
	Complicated
	60 ng/mL
	[4]

	Au layer on SiO2 NPs
	Absorption Spectra
	Analog
	immunoglobulins
	None
	Complicated
	100 pg/mL
	[5]

	Au Nanospike
	Absorption Spectra
	Analog
	Antibody gainst the SARS-CoV-2 spike protein
	None
	Complicated
	80 pg/mL
	[6]

	Triangular silver nanosurfaces
	Absorption Spectra
	Analog
	Human Epididymis Protein 4 (HE4)
	None
	Complicated
	35 pg/mL (1pM)
	[7]

	AuNPs
	Colorimetric
(Naked-eyed)
	Analog
	Thrombin
	None
	Pure
	~360 ng/mL (10 nM)
	[8]

	AuNPs
	Colorimetric
(LFAs)
	Analog
	Antibodies against the SARS-CoV-2 Virus
	None
	Complicated
	1 ng/mL
	[9]

	AuNPs
	Colorimetric
(LFAs)
	Analog
	Human IgG
	Horseradish peroxidase (HRP)
	Pure
	200 pg/mL
	[10]

	AuNPs
	Colorimetric
(Fluorescence)
	Analog
	BSA
β-galactosidase
cytochrome c
	Fluorescent dye labeled
	Pure
	~5.5μg/mL (110 nM)
~1.9μg/mL (4 nM)
~2.6 μg/mL (215 nM)
	[11]

	AuNPs
	Colorimetric
(Fluorescence)
	Analog
	Thrombin
	Fluorescent dye labeled
	Pure
	¬ 5 ng/mL (0.14 nM)
	[12]

	AuNPs
	Spectral Image Contrast
	Digital
	Anti-BSA
Antibodies against the SARS-CoV-2 SP
	None
	Complicated
	10 pg/mL
	This work
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