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Figure S1. Study of Au nanostructure development at various CH3-rich environment. a SEM images, b branch length, c UV–vis absorbance, and d SERS performance of Au nanostructure formed at different EtOH concentrations.
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Figure S2. Material characterization of 3D AuNL/AuNP/AuS. a UV–vis absorbance and particle size distribution of AuNP (inset figure), b particle size distribution of AuS, AuNP/AuS, and 3D AuNL/AuNP/AuS, and c XRD measurement of 3D AuNL/AuNP/AuS well plate.
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Figure S3. The model for FDTD simulation in a XZ and b 3D views.

[image: ]
Figure S4. E-field distribution of 3D AuNL/AuNP/AuS obtained by FDTD simulation at a XZ cross-section view and b in various z axis positions.
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Figure S5. Photograph images of a bare well plate, b AuS, c AuNP/AuS, and d 3D AuNL/AuNP/AuS. 
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Figure S6. SERS performance of 3D AuNL/AuNP/AuS in the dry- and liquid-state measurements of MG (1 µM).
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Figure S7. SERS analysis of 3D AuNL/AuNP/AuS for human urine sensing in dry- and liquid-state measurements.
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Figure S8. Normal and cancer patient information used for multicancer detection.
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Figure S9. Raman spectra comparison of normal and patients with a pancreatic, b prostate, c lung, and d colorectal cancers. 
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Figure S10. a SERS spectra of each metabolite candidate at a concentration of 10 mM obtained on 3D AuNL/AuNP/AuS (numbers marked on the top indicate the Raman shift positions observed from urine spectra, numbers in red are for the selective positions in Figure 4b and b Raman peak assignment of metabolite candidates for peak positions marked in black color in Figure S10a. 
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Figure S11. Accuracy and loss graph of CNN deep learning–based model for the training dataset. 
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