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Herein we describe the use of bioorthogonal click chemistry to immobilize magnetic
nanoparticles (MNPs) on the membranes of living cells. We hypothesize that these MNPs could
behave as membrane-localized nanoheaters and produce “hotspots” under magnetic
hyperthermia (MH) triggers. The incorporation of azide reporters on cell membranes based
on metabolic glycoengineering allows the “click” attachment of cyclooctyne-functionalized
MNPs on cell membranes through strain-promoted [3+2] azide-alkyne cycloaddition (SPAAC)
reaction.? Preliminary results concerning click immobilization of MNPs on living cell
membranes are reported. The expression of azide groups on cell membrane was optimized on
MCEF-7 (breast cancer) cells and evaluated by SPAAC with a strained alkyne containing a red
fluorescent probe, using confocal microscopy. A dose-dependent expression of azide groups on
the cell membrane (Figure 1) and a half-life time of azides on membranes of around 8 h were
observed. Hydrophobic 12 nm iron oxide MNPs were synthesized following a seed-mediated
thermal decomposition methodology and transferred to water by coating with an amphiphilic
polymer — poly (maleic anhydride-alt-
1-octadecene), PMAO.®> The MNPs
were further functionalized step-wise
with polyethyleneglycol (PEG) to
increase colloidal stability and with a
strained alkyne at  different
percentages of the total reactive
groups on the MNPs.* Confocal
microscopy results revealed an
effective covalent immobilization of
MNPs on cell membranes at a 50%
strained alkyne-functionalization. We

are currently investigating the MH Figure 1. Dose-dependent expression of azide
behaviour of the immobilized MNPs. groups on MCF-7 cells. Scale bar: 30 pm.

Control

J. I. L. acknowledges financial support from Universidad de Zaragoza (JIUZ-2014-CIE-03), European
Union (Marie Sklodowska-Curie grant agreement No. 657215) and MINECO (Ramén y Cajal grant
RYC-2015-17640).

References

[1] Jewett, J. C., Bertozzi, C. R., Chemical Society Reviews, 39, 1272-1279, 2010.

[2] Koo, H., Lee, S., Na, J. H., Kim, S. H., Hahn, S. K., Choi, K., Kwon I. C., Jeong S. Y., Kim, K.,
Angewandte Chemie International Edition, 51, 11836-11840, 2012.

[3] Moros, M., Pelaz, B., Lopez-Larrubia, P., Garcia-Martin, M. L., Grazd, V., de la Fuente, J. M.,
Nanoscale, 2, 1746-1755, 2010.

[4] Fratila, R. M., Navascuez, M., ldiago-L6pez, J., Eceiza, M., Miranda, J. ., Aizpurua, J. M., de la
Fuente, J. M., New Journal of Chemistry, 41, 10835-10840, 2017.


mailto:*javieridiago29@gmail.com

