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Supplementary Figures
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Fig. S1. Depiction of the homemade ULF NMR system.
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Fig. S2. Pulse sequence for 71 measurement in ULF NMR system.



Fig. S3. Transmission electron microscopy (TEM) image of GQDs. The image shows that GQDs

have a great dispersity, which is proven by the zeta potential measurement (—46.2 mV).
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Fig. S4. Size distribution histogram of GQDs derived from Fig. S3. A Gaussian distribution fit

was used to analyse the average size of GQDs. The average size of GQDs is found to be 3.9 nm.
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Fig. S5. High-resolution X-ray photoelectron spectroscopy (XPS) C /s and O /s spectra of GQDs.
In the C Is spectrum of GQDs, peaks located at 284.4, 285.6, and 288.2 eV are recognized as C—
C/C=C, C-0, and C=0 bonds, respectively, while the peaks located at 531.1, 532.3, and 535.5 eV

in the O Is spectrum can be attributed to C=0, C-O/C—-0O—C, and O—C=0 bonds, respectively.
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Fig. S6. T fitting of GPG in PBS buffer.

Fig. S7. TEM image of GPG-Abs. The scale bar is 100 nm in the image.
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Fig. S8. Size distribution histogram of GPG-Abs. The average lateral size of GPG-Abs is 14.2 nm,

which is larger than that of GPG.

Fig. S9. HR-TEM image of GPG-Abs. The scale bar is 5 nm in the image. GPG can be recognized

as the assembly after the conjugation with Abs.
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Fig. S10. Stability of GPG-Abs. T1s of GPG-Ab measured at different times after the preparation.



Supplementary Table

Table S1. Comparison of newly developed methods for SARS-CoV-2 detection. ¥
Direct

Method Targeting Pretreat- virus Det.ectlon LOD Ref.
molecule ment . time
detection

MRSw S protein No Yes 2 min 248 Particles mL™! v]\;i)l;ls(
Colorimetry RNA Yes No 10 min 0.18nguLt  [1]
FET S protein No Yes few min 242 copies mL™!  [2]
LSPR RNA Yes No 10 min 0.22pM  [3]
CRISPR RNA Yes No 20 min 4.6 copies  [4]
LAMP RNA Yes No 30-90 min 42 copies/reaction  [5]

3 Abbreviations in this table: LOD, limit of detection; MRSw: magnetic relaxation switches; FET, field-effect transistor;
LSPR, localized surface plasmon resonance; CRISPR, clustered regularly interspaced short palindromic repeats; LAMP,
loop-mediated isothermal amplification.

Table S2. The detailed costs of GPG preparation for a single test.

Category Item Usage Price per unit Cost
Gd(NO:3)3 0.1 pmol USD 2/mmol ~ USD 0.0002
Material PEGgs 0.01 mmol USD 10/mmol  USD 0.1
GQDs 1.5 mg USD 300/g USD 0.45
Power Electricity 6 kW-h? USD 0.1/kW+h  USD 0.6
Storage Vial 1 USD 0.1 USD 0.1
Total cost USD 1.2502

9 In this work, about 300 kW-h of electricity is consumed for an entire process of hydrothermal reaction. Practically, 50
portions of the probe can be synthesized at one time, so the electricity used for synthesis is 6 kW-h per portion of the
probe.
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