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(Color variants of photoswitching fluorescent protein for biological research)
LR DB R

Photoswitching fluorescent protein (rsFP) can reversibly switch between fluorescently bright (ON) and dark
(OFF) states upon irradiation with certain wavelengths of light. rsFP is classified as positive-type if the
wavelength of light for switching from off to on state (on-switching) overlaps with the wavelength of excitation
light, and negative-type if the wavelength of light for switching from on to off state (off-switching) overlaps
with the wavelength of excitation light. Positive-type rsFPs (p-rsFPs) are an essential tool for biocompatible
super-resolution imaging such as RESOLFT (reversible saturable optical fluorescence transitions) and SPoD-
OnSPAN (super-resolution polarization demodulation/on state polarization angle narrowing) and negative
rsFPs (n-rsFPs) are also essential for super-resolution imaging such as pcSOFI (photochromic stochastic
optical fluctuation imaging) and SPA-SIM (selective plane activation structured illumination microscopy). In
fluorescence imaging, multiplexed fluorescence imaging using multiple fluorescent reporters of different
colors allows us to observe multiple signals at once and to study the relationship between signals in living
cells. Therefore, the more color variants of rsFPs are expected to allow for capturing multiplexed signals in
super-resolution imaging. However, the number of colors in super-resolution imaging using p-rsFP has been
limited to one, where the green p-rsFPs such as Kohinoor2.0 and Padron2 are available but no red p-rsFPs are
available for super-resolution imaging. In the case of n-rsFP, two color super-resolution imaging using green
and red n-rsFP has been performed so far. Thus, the limitation of the number of colors available in super-
resolution imaging is currently one for p-rsFP and two for n-rsFP. Here, I developed a red p-rsFP, rsZACRO
and demonstrate two-color super-resolution imaging in combination with a green p-rsFP, Kohinoor2.0. I also
developed a blue n-rsFP, rsBFP, and a green n-rsFP, rsSapphire, which would allow for up to 4 color super-
resolution imaging in combination with conventional green and red n-rsFPs. These developed rsFPs color
variants would facilitate studies of multiple processes and exploration of their relationships in living cells at
high spatial resolution.
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WK R (FP) D) b, i X - THSEE R IREE (ON) &R & 72V RAE (OFF) & Al IR T2 b
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