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Figure S1. (a) Schematic illustration of the preparation of surface-enhanced Raman scattering (SERS) nanotag with a TEM image of 
the synthesized gold nanoparticles (AuNPs). Characterization data for AuNPs and SERS nanotags: (b) dynamic light scattering (DLS) 
size distribution, (c) UV-Vis absorption spectra, (d) Comparative SERS spectra of AuNPs and SERS nanotags.
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Figure S2. Design of paper layers for the dual-pathway LFA strip: (a) first, (b) second, (c) third, (d) fourth, and (e) fifth layers.
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Figure S3. Estimation of CRISPR/Cas13a reaction time using the SERS-based dual-pathway lateral flow assay (LFA) strip. (a) 
Schematic illustration of the reaction time estimation process. (b) Raman intensity of the test line at target RNA (1 nM and 0 nM) 
with probe RNA (100 nM). (c) Calibration curve correlating probe RNA concentration with Raman intensity. Based on the Raman 
intensity at 1 nM target RNA, the uncleaved probe RNA concentration was estimated at 41.3 nM. (d) Cleaved probe RNA 
concentration over time during the CRISPR/Cas13a reaction at 1 nM target RNA. The reaction time was calculated to be 20 min 
using the uncleaved probe RNA concentration.
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Figure S4. Photographs of dual-pathway lateral flow assay (LFA) strips at different concentrations of target RNA (SARS-CoV-2 
ORF1ab gene, 0–100 nM).
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Figure S5. Selectivity test results for the dual-pathway lateral flow assay (LFA) strip. (a) Average surface-enhanced Raman scattering 
(SERS) spectra for two different target regions of SARS-CoV-2 RNA: the ORF1ab gene (10 nM) and the N gene (10 nM). (b) Bar 
graph of the corresponding Raman intensity ratios (TL/CL) at 1614 cm−1.
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Figure S6. Reproducibility results for the dual-pathway lateral flow assay (LFA) strip. (a) Average surface-enhanced Raman 
scattering (SERS) spectra for the test lines from three different dual-pathway LFA strips under blank conditions (n = 3). (b) Bar graph 
of the corresponding Raman intensity ratios (TL/CL) at 1614 cm−1. The relative standard deviation (RSD) of the TL/CL ratio is 
calculated to be 4.97%.


