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Figure S1. XRD spectra of samples CNC (red spectrum) and CNC-Lys (purple spectrum).
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Figure S2. NSCs propagated well in cell culture showing the healthy, actively proliferating NSCs
in our culture condition at 3 weeks.
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Figure S3. Representative images of mature neurons differentiated from rNSCs on CNC, and PDL and CNC-Lys surfaces.
Neurons were labeled with MAPII neuronal marker for 1 (A, B, C), 2 (D, E, F) and 3 (G, H, I) weeks in culture. Figures G1
H1, I1 are images at higher magnification of of cells cultured on CNC, PDL and CNC-Lys respectively. Neurons express-
ing BIII tubulin are green; cells expressing MAPII are red; and all the nuclei are counterstained blue by DAPI in all panels.
The total population of cells were quantified for each experimental condition with CNC (A, D, G); PDL (B, E, H) and CNC-

Lys (C, F, I) surfaces. The percentage of mature neurons was quantified (M) across 3 weeks on CNC, PDL and CNC-Lys
surfaces. Scale bars represent 200 pm.
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Figure S4. Representative images of Local filed potentials of differentiated neurons from rNSCs on CNC, PDL and PDL
and CNC-Lys surfaces show high frequency oscillations between (10-100 Hz) in vitro. Images acquired from 59 electrodes
(including the reference electrode) from an MEA dish with recorded data. Representative phase contrast images (A, B, E,
I: x100 magnification) show NSCs differentiating post plating. The cells attached well and were nearby or in direct contact
with the electrodes in the MEA chamber. A,B,I) Filtered signals show extracellular local field potentials (spontaneous
activity) on CNC (B), PDL (F) and CNC-Lys (J) coated surfaces with low pass filter cutoff frequency set at 100 Hz. Each
square comprises the entire 300 sec registration with a 50 + 5 uV interval. C, G, K) Representative trace on an expanded
time scale showing characteristic extracellular local field potentials from the neurons differentiated on CNC (C), PDL (G)
and CNC-Lys (K) coated surface. D, H, L) Analysis of the data using Multi Channel Analyzer of the entire trace (300s)
reveals several peaks with varied frequencies and amplitudes. .



