Mapping intracellular thermal response of cancer
cells to magnetic hyperthermia treatment
Pedro L. Silva1#, Oleksandr Savchuk1#, Juan Gallo2, Lorena Hevia2, Manuel Bañobre2 and Jana B. Nieder1
1 - Ultrafast Bio- and Nanophotonics Group, INL – International Iberian Nanotechnology Laboratory, 4715-330 Braga, Portugal
2 - Nanomedicine Group, INL – International Iberian Nanotechnology Laboratory, 4715-330 Braga, Portugal
# - these authors contributed equally to the work

Introduction
Temperature is a key parameter for optimal cellular function and growth and can be used in
cancer therapies to kill cells in tumors, a therapeutic approach called hyperthermia. Recently,
several luminescent intracellular nanothermometers have been proposed [1]; however an
application to sense temperature during a hyperthermia treatment is lacking.
We present green fluorescent protein (GFP)’s fluorescence lifetime parameter as a
nanothermometer. We use GFP in a bound form to actin filaments as an intracellular thermal
reporter.
Furthermore, we assess intracellular temperature during in vitro magnetothermal therapy on
live HeLa cells incubated with polyacrylic acid coated iron oxide nanoparticles. Compared to
other thermosensitive materials and formulations reported so far, the GFP nanothermosensor is
easily expressed via transfection and various GFP variants are commercially available. We
foresee that the nanothermometer developed might find widespread applications in cancer
therapy research and development.
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Actin-GFP as intracellular nanothermometer during in vivo magn. hyperthermia
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Conclusions: Effective Hyperthermia conditions are reached at various locations of the cell
after 20 min of AMF exposure, local Temperature can differ! Nanothermo-imaging needed!
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