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Figure S1 FTIR spectrum of Si-FITC NPs.
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Figure S2 XRD spectra of Si-FITC NPs and Si NPs.
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Figure S3 FTIR spectrum of FITC and Si-FITC NPs.
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Figure S4 Synchronous fluorescence spectra of Si-FITC NPs in Tris buffer with different pH.
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Figure S5 Synchronous fluorescence spectrum of Si FITC NPs, Si FITC NPs + pNPP, and Si FITC NPs + pNPP + ALP.
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Figure S6 UV-vis absorption spectra of Si-FITC NPs in the absence or present of ALP + pNPP.
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Figure S7 Fluorescence lifetime decay curves of Si-FITC NPs in the absence or present of pNPP and ALP.
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Figure S8 Fluorescence intensity ratio of Si-FITC NPs upon the addition of different concentrations of pNPP and 20 U/L ALP. A.
Si-FITC NPs + pNPP, B. Si-FITC NPs + pNPP +ALP.
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Figure S9 Fluorescence intensity ratio response of Si-FITC NPs/pNPP system to ALP under different pH. A. Si-FITC NPs +

pNPP, B. Si-FITC NPs + pNPP + ALP.
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Figure S10 Detection of N protein using commercial ELISA Kit.
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Table S1 Surface element composition of Si-FITC NPs and Si dots

Percentages (%)

Si-FITC NPs Si dots
Sample functional  BE (eV) N s Ols N 1s O1s
groups
C-N=C 399.17 77.74 82.52
C-N 401.06 22.26 17.48
C=0/Na-OH 531 37.1 60.48
C-0/8i-0 532.22 62.9 39.52
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Table S2 Comparison of the this work with other reported methods for the detection of ALP.
Linear Range LOD

Sensing System Method References
(U/L) (U/L)
Fluorescent polydopamine
] Fluorometry 1-80 0.34 [1]
nanoparticles
Eu (DPA);@Lap-Cu?* Fluorometry 0.5-60 0.5 [2]
. 0.1-0.4,04
Calcein-Ce** Fluorometry - 0.023 [3]
AA2P-OPD System Fluorometry 0.1-30 0.06 [4]
TPEPy-Py Fluorometry 1-1000 6.6 [5]
N-doped carbon quantum )
Electrochemistry 5-360 1.1 [6]
dots
Cu,O nanopyramid islands Electrochemistry 0.5-40 0.33 [7]
DEA-AP Colorimetry 0.01-10 0.01 [8]
DNA-Cu (II) complexes Colorimetry 20 -200 0.84 [9]
Si-FITC NPs Fluorometry 0.5-20 0.08 This work
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Table S3 Comparison between other reports and this work on SARS-CoV-2 N protein detection.

Nano Res.

Diagnosis type . Linear Range ~ LOD
Sensing System Method References
(ng/ml) (ng/ml)
Antigen AuNPs Colorimetric 150 - 650 150 [10]
Antigen Carbon black
) Electrochemistry 10 - 600 8 [11]
nanomaterial
Antigen MagPlex Electrochemistry - 0.05 [12]
Antigen Cotton-tipped )
Electrochemistry 1-1000 0.0008 [13]
electrode
Antigen Automated
microfluidic )
o Electrochemistry 0.062 - 1000 0.06 [14]
chemiluminescent
ELISA device
Antigen AuNPs Electrochemistry 0.001-100  0.0004 [15]
Antigen Au@PtNPs Colorimetry 0.05-1.26 0.026 [16]
Antigen UCNPs@mSiO» Fluorometry 2-200 2.2 [17]
Antigen Latex Bead
o Fluorometry - 0.65 [18]
Conjugation
Antibody Single-domain )
o Electrochemistry - 0.05 [19]
antibodies
Antibody Electrochemical
capillary-flow Electrochemistry 0-100 5 [20]
device
Antibody Nanostructured
_ Fluorometry - 1.6 [21]
plasmonic gold
Antibody Au nanospikes Electrochemistry 1.6 - 13500 0.08 [22]
Antibody Gold nanocluster Fluorometry 0.01 - 1000 0.038 [23]
Antigen 0.01 - 10,
Si-FITC NPs Fluorometry 50.-300 0.002  This work
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Table S4 Determination results of SARS-CoV-2 N protein in human serum

Added Measured (ng/ml) Recovery (%) RSD (%)
(ng/ml)

10.00 9.52 95.17 13.01

100.00 107.41 107.41 5.44
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Table S5 The raw qPCR data of the patients tested in Fig. 5. N represents ‘not detected’

Specimen gPCR Fluorescence gqPCR/Sensing

number intensity ratio system diagnosis
change COVID-19 result

1 23.00 0.20 +/+

2 23.84 0.22 +/+

3 25.84 0.11 +/+

4 23.30 0.13 +/+

5 21.86 0.29 +/+

6 25.68 0.16 +/+

7 22.13 0.23 +/+

8 22.00 0.22 +/+

9 24.60 0.14 +/+

10 N 0.034 -/-

11 N 0.03 -/-

12 N 0.03 -/-

13 N 0.04 -/-

14 N 0.04 -/-
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