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SFigure 1. AFM images of (a) bare ITO and (b) 60nm GNP-modified ITO surface. Scale bar is 500nm.
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SFigure 2. Large-scale AFM images of (a) 60nm GNP-modified surface and (b) 3D GO-encapsulated gold nanoparticles. Scale bar is 2μm.
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SFigure 3. TEM images of (a) 60nm and (c) 250nm GNPs encapsulated with GO. (b) and (d) are the high resolution images of (a) and (c). 
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SFigure 4. UV/vis spectra of (a) GO and (b) bare GNP and GO-encapsulated GNP. Absorbance peak around 230nm was appeared in the spectra. 
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SFigure 5. Confocal fluorescence images of undifferentiated mNSCs on (a) Substrate A and (b) Substrate B. Nestin, a general protein marker for undifferentiated neural stem cells, was stained as red and nuclei were stained as blue. (c) Raman spectra of mNSCs on Substrate A and B. (d) The Raman peak for achieved from (c) used for the comparative study.
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SFigure 6. SERS mapping images of undifferentiated and differentiated mNSCs on substrate C and substrate D. The maximum intensity of Raman peak between 1620-1680 cm-1 (C=C bond) was obtained from 32 x 32 points (total: 1024 points) of Raman signals. Intensity bars indicates the range of intensities of SERS spectra and its median value (marked as red-colored box). Only the Raman peaks close to the median value were selected for further analysis to reduce the variations of Raman signals. Scale bar is 5μm.

[image: image7.png]Absorbance





SFigure 7. Absorbance values of cells grown on bare ITO, GO-modified ITO, 60nm GNP-modified ITO, GO-encapsulated 60nm GNP-modified ITO, 250nm GNP-modified ITO, GO-encapsulated 250nm GNP-modified ITO analyzed by MTT viability assay.
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SFigure 8. SERS mapping images of methyl 4-hydroxybenzoate (M4H) obtained from substrate C and substrate D. The maximum intensity of Raman peak between 1620-1680 cm-1 (C=C bond) were achieved from 16 x 16 points (total: 256 points) of Raman signals. Intensity bars indicates the range of intensities of SERS spectra and its median value (marked as red-colored box). Only the Raman peaks close to the median value were selected for further analysis to reduce the variations of Raman signals. Scale bar is 10μm.
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SFigure 9. Raman spectra of 1μg/ml and 1mg/ml of Cido obtained from (a) Substrate A and Substrate B, (b) Substrate C and Substrate D. (c) Intensities of Raman signals at 1656cm-1 (C=C bond) of Cido using Substrate A to D.
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SFigure 10. Voltammogram obtained from mNSCs on ITO/GO and ITO/GO-encapsulated gold nanoparticles using cyclic voltammetry. PBS (0.01M, pH 7.4) was used as an electrolyte and the scan rate was 50mV/s.
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