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Reversibly photo-switchable fluorescent proteins (rsFPs) play a key role as tag in optical
nanoscopy. Their characteristic state transition between a long-lived dark state (OFF) and a
fluorescent state (ON) allows to decrease the intensities required for imaging by several order of
magnitude compared to short-lived electronic transitions. As a consequence, techniques as
reversible saturable/switchable optical fluorescence transition microscopy (RESOLFT) or
saturated depletion nonlinear structured illumination microscopy (NL-SIM), when combined to
rsFPs switching, result ideal for non-invasive investigation of live systems at the nanoscale.
Therefore, the switching properties of the rsFPs are the major driving forces in the development
of new imaging schemes for faster and gentler RESOLFT and NLSIM nanoscopes. Like in the
case of MoNaLISA (Molecular Nanoscale Live Imaging with Sectioning Ability) [1] where a
sequence of different and highly modulated light patterns is used to confine simultaneously the
emission volume to nanosized spots, which are then recombined in a super-resolved image of 50
m recorded in less than a second.
Here we present the further development of the nanoscope in the red region of the spectra to image
the rsFusionReds, new reversible switchable proteins, which emit at 600-630 nm [2]. Additionally,
the rsFusionReds switching photocycle can be elicited with wavelengths above 500 nm, opening
new possibility for multi-colours and minimal invasive live cell imaging in light-scattering sample.
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