US

UNIVERSITY
OF SUSSEX

Sussex Research

Cell-substrate interactions lead to internalization and localization of layered
MoS2 nanosheets

Rhiannon Harries, Christopher Brown, Lisa Woodbine, Aline Amorim Graf, Matthew Large, Keiran Clifford,
Peter Lynch, Sean Ogilvie, Alan Dalton, Alice King

Publication date
26-02-2021

Licence
This work is made available under the Copyright not evaluated licence and should only be used in accordance
with that licence. For more information on the specific terms, consult the repository record for this item.

Document Version
Accepted version

Citation for this work (American Psychological Association 7th edition)

Harries, R., Brown, C., Woodbine, L., Amorim Graf, A., Large, M., Clifford, K., Lynch, P., Ogilvie, S., Dalton,
A., & King, A. (2021). Cell-substrate interactions lead fto internalization and localization of layered MoS2
nanosheets (Version 1). University of Sussex. https://hdl.handle.net/10779/uos.23480072.v1

Published in
ACS Applied Nano Materials

Link to external publisher version
https://doi.org/10.1021/acsanm.0c03338

Copyright and reuse:

This work was downloaded from Sussex Research Open (SRO). This document is made available in line with publisher policy
and may differ from the published version. Please cite the published version where possible. Copyright and all moral rights to the
version of the paper presented here belong to the individual author(s) and/or other copyright owners unless otherwise stated. For
more information on this work, SRO or to report an issue, you can contact the repository administrators at sro@sussex.ac.uk.
Discover more of the University’s research at https://sussex.figshare.com/


https://rightsstatements.org/page/CNE/1.0/?language=en
https://doi.org/10.1021/acsanm.0c03338
mailto:sro@sussex.ac.uk
https://sussex.figshare.com/

Supporting Information:

Cell-Substrate Interactions Lead to
Internalization and Localization of

Layered MoS, Nanosheets

Rhiannon W. Harries, Christopher J. Brown,! Lisa Woodbine }

Aline Amorim Graf, Matthew J. Large,T Keiran Clifford,’ Peter J. Lynch,Jr
Sean P. Ogilvie,Jr Alan B. Dalton,’ and Alice A. K. King*'T
TDepartment of Physics and Astronomy, University of Sussex, Brighton, United Kingdom,
BN1 9QH

TGenome Damage and Stability Centre, University of Sussex, Brighton, United Kingdom,
BN1 9RQ

E-mail: alice.king@sussex.ac.uk

S-1



Figure S1: AFM statistics histograms

Atomic force microscopy was used to compare to statistics obtained from Raman mapping.

Statistics from AFM shown in Figure S1.
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Figure S1: AFM statistics histograms for MoSs nanosheets showing length and thickness
data.

S-2



Figure S2: Optical images of U20S cells on MoS, sub-
strates

Additional optical micrographs are included here to supplement those shown in Figures 2b, 2e

and 2f.

Figure S2: Optical micrographs showing U20S cells after 7 days growth on a MoS, substrate.
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Figure S3: Raman volume map

By mapping the peak intensity of the 405 cm™ A;, mode, and using Raman volumetric
mapping, it is possible to determine detailed spatial information for the nanosheet within
the cell. Combining multiple overlapping steps gives a z-resolution of < 1 pum, and therefore
it is possible to confirm the difference between material internalized within the cell and that

above or below the cell. This is shown in Figures 3d, 3e & S3.
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Figure S3: Raman volume map of the A;, Raman mode for cells after 7 days growth on a
MoS, substrate.
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Figure S4: 2D Raman map

Raman mapping confirms our observations from optical microscopy, showing that the nanosheets
are largely internalized in the region around the nucleus (the endoplasmic reticulum), with

some material identified in the cytoplasm. This is seen in Figures 3a, 3g & S4.

Figure S4: 2D Raman map of the A;, mode showing MoS, localized around the nucleus.

S-5



Figure S5: Raman spectrum of internalised material

As discussed in the paper, Raman spectroscopy was used to ascertain whether the internal-

ization process modified the MoSs. Results shown in Figure S5 shows that there is little to

no change to the material.
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Figure S5: Raman spectrum from MoS, internalized in cells after 7 days growth on a MoS,
substrate.
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Figure S6: Cells grown in 20 % Nystatin solution

As discussed in the paper, Nystatin is used as an inhibitor for the caveolin pathway. In
the present study, the use of nystatin did not alter the U20S cell accretion of the MoS,,
but significantly reduced internalization was observed, implying that this uptake pathway
is dominant for MoS,. There was some evidence of MoSs within the cytoplasm, most likely
in lysosomes through passive diffusion or alternate endocytic pathways. This fits with the
expected uptake mechanism for transition metals in a mechanotransduction substrate re-
sponse. Typical optical micrographs of the U20S cells grown in 20 % Nystatin solution are

shown in Figure S6.
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Figure S6: a) U20S cells grown on MoS, substrates, no Nystatin solution (control). b-d)
U20S cells grown on MoS, substrates with 20 % Nystatin solution to limit caveolin uptake.
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