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S1 Experimental

S1.1 Superoxide detection with Mito-HE

NH;
g b -
HN

Neo~o~~pt
. Mito-HE

specific ~ (M\Ité)SOX] non-specific

oH oxidation by OF mz=6323 oxidation
= ‘ NH;
O ) O

" _N*

Nt HoN 2Nt

o OU

2-OH-Mito-E* Mito-E*
miz=3237 n/z =315.7

Fig. S1. The oxidation mechanism of Mito-HE.

S1.2 The demonstration of oxidative stress in vitro

Photoinduced processes in cells loaded with dye 1 were studied with H:DCF as a fluorogenic probe (Fig. S2).
Cells were incubated with the probe in the form of H.DCF-DA that readily crosses cytoplasmic membrane.
After passing to the cytoplasm, H2DCF-DA is cleaved by esterases yielding H.DCF. Non-fluorescent H.DCF
can be oxidized to fluorescent DCF under certain conditions. In particular, Fenton-type reactions between
H202 and redox-active metal ions (primarily Fe?*) result in the production of *OH that efficiently oxidizes
H2DCF to DCF. Alternatively, H2DCF can be oxidized by cytochrome c. Redox-active metal ions and
cytochrome c are mostly located within lysosomes and mitochondria, respectively. Since hydrophilic H2DCF
cannot cross membranes, cytosolic DCF-induced fluorescence can be observed only after the release of
redox-active metal ions from lysosomes and/or cytochrome c from mitochondrial. These processes are a
result of lysosomal and mitochondrial membrane permeabilization and can be linked to different forms of
stress and cell death?.
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Fig. S2. The transformations of H.DCF-DA upon cellular uptake and oxidation.
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S2 The measurement of the photodegradation quantum yields
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Fig. S3. Absorbance in the peak of the absorption spectrum as a function of irradiation time for 5 uM

solutions of dyes 1-5 in MeCN/H20 (v/v = 1:1). The samples were exposed to 750 nm laser radiation with
an irradiance of 130 mW cm. The measurements for each dye were repeated four times.
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S3 Mass spectrometry data
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Fig. S4. Mass spectrum for 2-OH-Mito-E* (m/z calculated 323.7, found 323.8) photogenerated in a 5 uM
solution of dye 1 in the presence of 5 UM Mito-HE in phosphate-buffered saline (pH 7.0, 50 mM) under
750 nm irradiation for 4 min (130 mW cm™2 irradiance, 31 mW cm™ light dose). Mass spectrometry was
performed after HPLC separation as described in the main text (Section 2.5). The presented mass spectrum
corresponds to a retention time of 3.35 min in HPLC. The additional peaks in the spectrum can be assigned
to the photooxidation products of dye 1 and impurities from the HPLC column.

S4 Absorption and fluorescence spectra for dye 1 inside Vero EG6 cells
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Fig. S5. The absorption spectrum (A) and fluorescence spectrum excited at 650 nm (B) for Vero E6 cells
incubated with 10 uM dye 1 for 30 min, washed, and resuspended in HEPES buffer. This excitation
wavelength was chosen to minimize the impact of excitation light scattering on the shape of the fluorescence
spectrum.
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