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Supplementary figures
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Supplementary figure 1: XPS spectra of the samples.
High resolution C 1s spectra for GO, GO:AsA 1:1, GO:AsA 1:4, GO:AsA 1:10 and graphite, highlighting
the different functionalities that were found, based on the deconvolution of the signal.
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Supplementary figure 2: EDX mapping and spectra of the hydrogels containing increasing amounts
of CeQO, nanoparticles.

(A) GO:AsA 1:4 (B) GO:AsA 1:4 + CeO, 0.25 (C) GO:AsA 1:4 + CeO; 0.5 (D) GO:AsA 1:4 + CeO,
0.75 and (E) GO:AsA 1:4 + CeO; 1 showing the peaks of the C, O and Ce.
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Supplementary figure 3: Scanning electron micrographs showing attachment of the cells over the
3D structure.

All the hydrogels GO:AsA 1:1, GO:AsA 1:4 and GO:AsA 1:4 + CeO, 0.25 supported NSC attachment
after 24 h. Scale bar 10 pm.
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Supplementary figure 4: Immunofluorescence images showing the integration of the cells over the
3D structure.

Immunofluorescence images for DAPI on hydrogel pieces cut by the vibratome showed cells until 500
pm deep after 7 days in culture on the GO:AsA 1:1, GO:AsA 1:4 and GO:AsA 1:4 + CeO, 0.25. Scale
bar 50 um. Briefly, hydrogels were embedded in 2% agarose and serial cut in 250 pm thickness sections
using a vibratome. By using serial cut hydrogel sections, we are able to do a hydrogel reconstruction from
top to bottom with a precise micrometric measure of depth of DAPI immunofluorescent signal detection.
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Supplementary figure 5: Intracellular reactive oxygen species measurements.

Quantification of the intracellular reactive oxygen species on NSCs cultured for 14 days over GO:AsA
1:1, GO:AsA 1:4 and GO:AsA 1:4 + CeO, 0.25 hydrogels. (*p<0.05 compared to GO:AsA 1:1 and
GO:AsA 1:4, Holm-Siddk method One Way Analysis of Variance on Rank).
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Supplementary figure 6: Inmunofluorescence showing immature neuronal cells on the hydrogels at
different time points.

(A) Immunofluorescence showing immature DCX (red) positive neuronal-like cells in GO:AsA 1:1,
GO:AsA 1:4 and GO:AsA 1:4 + CeO, 0.25 hydrogels after DIV 7, 14 and 21. Scale bar 50 pm. (B)
Quantification of the percentage of DCX positive cells (C) gPCR measurements showing the fold change
compared to GO:AsA 1:1 hydrogel at DIV7. (*p<0.05 compared to the other hydrogels at the same time-
points. Holm-Siddk method One-way ANOVA Analysis of Variance on Ranks).



