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1. Preparation and stability of homogeneous deposition of NPs on glass coverslips.

1.1. Deposition of NPs on glass coverslips and optimization of deposition homogeneity. Different
concentration of NPs (1 mg, 0.75 mg, 0.5 mg, 0.25 mg) were resuspended in distilled water and used to obtain
a homogeneous deposition on sterile glass coverslips, previously placed on a 24-wells plate. In detail, 90 pL
of each NPs suspension was dropwise deposited on glass coverslips and dried for 24h under sterile conditions.
The volume was chosen for the ability to cover completely the surface of the glass coverslips. All samples were
then evaluated for the uniformity of the deposition by a light microscope. We found that the best concentration
of NPs to achieve a homogeneous deposition of nanoparticles was 0.5 mg/mL, that, therefore, was selected for
the experiments with stem cells.

1.2. Stability of the NPs deposition. The NPs deposition (0.5 mg/mL of suspension) was monitored for
21 days in culture medium in the cell incubator at 37 °C, 5% CO: (Figure S1). Results were comparable for s-
MSN, s-MSN-NH: and s-MSN-Au. The homogeneous deposition was completely stable at DO (24 h after
deposition and dry, and the time when stem cells were seeded), as well as at D1 and D3 (the time necessary
for the establishment of cell-substrate interactions) (Figure S1). From D7 to D21the uniformity of the
deposition was still in the range 60-80% of the glass coverslips (Figure S1).
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Figure S1. Time course evaluation of the homogeneous deposition of s-MSN, s-MSN-NH:z and s-MSN-Au on glass
coverslips. Scale bar = 200um.



2. Representative images of stem cells on NPs deposition during the time in culture.

The representative images showed the distribution of stem cells on the NPs deposition. To observe the
presence of NPs under cells we enhanced the brightness from images taken in auto mode with fluorescence
microscope (Eclipse-TE2000-S, Nikon, To-kyo, Japan) equipped with the F-Viewll FireWire camera (Soft
Imaging System, Olympus, Miinster, Germany).
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Figure S2. hBM-MSCs and hASCs on s-MSN, s-MSN-NH: and s-MSN-Au at D14 of culture. (a) Representative
original 8-bit images of F-Actin of hBM-MSCs and hASCs on NPs. (b) Enhanced brightness images of F-Actin
of hBM-MSCs and hASCs on NPs. Scale bar = 100um.



3. Immunostaining of the cytoskeleton of hBM-MSCs or hASCs on s-MSN, s-MSN-NH: and s-MSN-Au.
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Figure S3. Morphology of hBM-MSCs on s-MSN, s-MSN-NH: and s-MSN-Au during the culture time (a)
Representative images of F-Actin (Phalloidin-Alexa-fluor-488), Microtubules (anti-p-Tubulin antibody,
RED), and Nuclei (DAPI, blue) on NPs and control system (CTR) Scale bar = 100pm.
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Figure S4. Morphology of hASCs on s-MSN, s-MSN-NH2 and s-MSN-Au during the culture time (a)
Representative images of F-Actin (Phalloidin-Alexa-fluor-488), Microtubules (anti-p-Tubulin antibody,
RED), and Nuclei (DAPI, blue) on NPs and control system (CTR). Scale bar=100um.



4. Stem cell differentiation on s-MSN, s-MSN-NH: and s-MSN-Au

To evaluate whether stem cells differentiate as a consequence of the interaction with the different NPs
deposition used, we analyzed the cell phenotype after 21 days from plating. This time point is necessary for
the formation of mature osteocytes and adipocytes following the stem cell differentiation in vitro thanks to
the treatment with specific media and inductive factors. To this end, we analyzed the osteogenic and
adipogenic differentiation.

4.1. Adipogenic differentiation
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Figure S5. Oil Red O staining of hBM-MSCs and hASCs on s-MSN, s-MSN-NH: and s-MSN-Au at D21. (a)
Representative brightfield images of oil red staining of stem cells on glass coverslip cultured in adipogenic
differentiation medium (CTR+), and in growth medium (CTR-) (b) of stem cells cultured on each NPs type
and (c) of NPs deposition without stem cells. Scale bar = 100um.



4.2. Osteogenic differentiation
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Figure S6. Alizarin red staining of hBM-MSCs and hASCs on s-MSN, s-MSN-NH2 and s-MSN-Au at D21. (a)
Representative brightfield images of Alizarin red staining of stem cells on glass coversplip cultured in
osteogenic differentiation medium (CTR+), and in growth medium (CTR-) (b) of stem cells cultured on each
NPs type and (c) of NPs deposition without the stem cells. Scale bar = 100um.



