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Fig. S1. TEM images of nanoprobes synthesized with different metal materials (A) Au (B) Ag (C)Au-Ag. (D) Electron microscope energy spectrum analysis of Au@Ag
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Fig. S2. (A)-(E) TEM images of nano-silver probes synthesized with different amounts of reducing agent (A) 0.3 mL H2O2, 0.3 mL N2H4·H2O (B) 1.2 mL H2O2, 1.2 mL N2H4·H2O (C) 1.2 mL H2O2, 0.6 mL N2H4·H2O (D) 1.2 mL H2O2, 2.4 mL N2H4·H2O (E) 0 mL H2O2, 1.2 mL N2H4·H2O.
(F) UV-vis spectra of the above five Ag probes.

(note: the amount of AgNO3 and tannic acid was all 0.17g and 0.05g)
          [image: image4.png]800 =

700 -

600 =

500 -

400

300 =

Intensity

200

100 -

0

-100 4

— 125fg/ml
= 125pg/ml

400

Raman Shift’cm

1600 1800 2000



    [image: image5.png]— 125fg/ml
= 125pg/ml

Intensity

400 600 800 1000 1200 1400 1600 1800 2000

Raman Shift’cm





             [image: image6.png]— 125fg/ml
1600 - — 125pg/ml

1400 =
1200 =
1000 =

800 =

Intensity

600 =

400 -

200

o t+—TT—T
400 600 800 1000 1200 1400 1600 1800 2000

Raman Shift’cm



     [image: image7.png]Raman Intensity

6000 —

T
. 1 T
T
5000 - =
4000 —
3000 -
2000 —
1000 —
0 | ' | |
10 20 30

Detection time (30 days)





Fig. S3. Raman intensity of different nanoprobes (A) Au (B) Ag (C)Au-Ag. (D) SERS intensity of Ag probe in 30 days.

Table S1. Optimization of sandwich immunoassays.

	Elements
	
	Raman Intensity (Aveage)
	

	Probes 
	Au
	534.02
	

	
	Ag
	29138.13
	√

	
	Au-Ag
	1366.64
	

	4-MBA (nM)
	10-3
	1422.46
	

	
	10-2
	2026.93
	

	
	10-1
	3015.39
	

	
	1
	3629.79
	√

	Antibody (µL)
	2
	2917.57
	

	
	20
	10120.07
	

	
	100
	21106.84
	

	
	200
	23976.15
	√

	
	400
	34061.8
	


Table S2. Detection  liner range and limits of immunoassays.
	Markers
	Raman Intensity of different concentration of proteins (pg/ml) 
	Detection of limits (fg/ml)

	
	100
	10
	1
	10-1
	10-2
	10-3
	

	Aβ1-42 
	12726.87
	9513.00


	6651.79
	3046.32


	814.28


	
	1.62

	P-Tau-181 
	14493.6


	11423.65


	6721.60


	5448.63


	3903.17


	1655.1


	5.74


Table S3. Calculated results of proteins in diluted serum samples.

	Protein
	Serum
	
	Concentration (pg/mL)

	
	
	
	SERS

	Aβ1-42
	Serum1
	C0
	180.1

	
	
	1×10-1C0
	16.2

	
	
	1×10-2C0
	0.93

	
	
	1×10-3C0
	0.09

	P-Tau-181
	Serum1
	C0
	16.6

	
	
	1×10-1C0
	1.42

	
	
	1×10-2C0
	0.12

	
	
	1×10-3C0
	0.009


Table S4. Results obtained from Pearsonn analysis.

	Protein
	Correlation coefficient
	P

	Aβ1-42
	0.633
	0.000

	P-Tau-181
	0.565
	0.003


Table S5. Comparison between different groups.

	Feature
	AD
	NADD
	NC
	P (AD-NADD)
	P (AD-NC)

	Age
	72.86±10.41
	69.95±12.70
	69.68±12.71
	 >0.05
	 >0.05

	Aβ1-42 (pg/ml)
	58.56±23.32
	96.96±70.48
	72.24±40.12
	 <0.05

	>0.05

	P-Tau-181 (pg/ml)
	29.00±9.10
	24.30±14.22
	18.31±5.53
	<0.05

	<0.01


Table S6. Comparision of related immunoassay for the detection of biomarkers in AD.

	Method/capture element
	Biomarker
	Substrate
	LOD
	Ref

	 SERS / antibody
	Tau
	hybrid magnetic nanoparticles/
gold nanoparticles 
	25 fM
	9.

	 SERS / antibody
	Tau
	 hybrid graphene oxide/
core–shell nanoparticles
	0.15 ng/mL


	26.

	 SERS / antibody
	β amyloid
	 hybrid graphene oxide/
core–shell nanoparticles
	0.312 ng/mL
	26.

	SERS
	Aβ-40 
	laser nano-textured substrates
	10 nM
	34.

	SERS
	β-amyloid
	 2D / 3D GO
	500 fg/mL
	35.

	SERS
	Aβ(1−42) oligomers
	PAapt-AuNPs
	 4.2 × 10−4 pM
	7.

	SERS
	Tau protein
	PAapt-AuNPs
	3.7 × 10−2 nM
	7.

	SERS / antibody
	Aβ40 / Aβ42
	AgNGSs
	0.25 pg/mL
	36.

	SERS
	Aβ
	gold nanoparticles
	 70 ± 4 pM
	37.

	Antibody-aptamer sandwich assay
	Aβ
	antibodies of Aβ oligomers

aptamer-Au-Th
	100 pM
	38.

	ELISA-based immunoassay
	 Aβ oligomer 
	graphene oxide 

AuNP conjugated aptamer
	50 pM
	39.
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