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Figure S1. Quantification of oligonucleotide loading on AuNPs by UV—vis. The black absorption
spectrum referred to the free oligonucleotide solution before AuNPs modification, while the red
one corresponded to the supernatant collected after centrifugation of the AuNP—oligonucleotide
conjugates. The amount of oligonucleotide immobilized on the AuNP surface was determined
based on the difference in the absorbance between the supernatant and the control.
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Figure S2. Zeta potential of streptavidin-coated magnetic beads (MBs) before and after
conjugation with nucleic acid-functionalized AuNPs, confirming successful SB-MAC assembly

via biotin—streptavidin interaction.
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Figure S3. Stability study of the prepared SB-MAC assemblies, indicating no detectable
dissociation of the functionalized AuNPs or barcode DNA from the assemblies. In Fig. S3, the
supernatants of freshly prepared SB-MAC assemblies and those stored at 4 °C for up to 7 days
were analyzed using the CRISPR system, which consisted of Casl2a, crRNA (sequence:
rUrArArUrUrUrCrUrArCrUrArArGrUrGrUrArGrArUrArArArArArArArArArArArArArArArA
rArArArATATTATT), and dye-labeled reporter DNA (sequence: FAM-TTATT-IABKFQ).
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Figure S4. Reproducibility study of the DNA-assisted CRISPR-Cas12a sensing platform for
RNase A detection. The error bars indicate the average and standard deviation values derived from
results obtained in nine independent experiments (n = 9), encompassing both batch-to-batch and

day-to-day variability.
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Figure S5. Relationship between fluorescence intensity and RNase A concentration.



Table S1. Performance comparison of the developed RNase activity assay with other reported
detection methods

Materials Methods LOD (pg/mL) Ref.
Reduced graphene oxide (rGO) Fluorescence 50 [1]
A Ru(bpy)s**-labeled rU- .
containing chimeric DNA probe Electrochemiluminescence 0.2 2]
Au nanoparticles/SnO,/Znln,s, | | notoelectrochemical / 0.2 [3]
electrochemical
Thioflavin T luminescence 24.7 [4]
rGO-DNAzyme Fluorescence 89 [5]
Tetrahedral DNA nanoprobe Fluorescence 90 [6]
Fe3O4/multi-walled carbon o
nanotubes/SiO,-surface Chemiluminescence 0.32 [7]
Electrode immobilized with a .
ferrocenyl cytidine-DNA probe Electrochemical 10 [8]
Styryl dye Fluorescence 2.87 [9]
Dual functlonqllzed gold Fluorescence 0.16 The sensor developed
nanoparticles in this work
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