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Time-lapse, 2D and 3D SMLM of lysosomes STORM super- resolution microscopy of
in live HelLa cells using PFF-1. nitroreductase activity in live HEK 293 cells.

Nature communications, 2019, 10 (1): 1-10. Angew. Chem. Int. Ed., 2019, 58,11474.
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Scheme 1. (a) Photochromic Spiropyran Dye for Reversible Photoswitching Applications®' and (b) Structure and (c)
Fluorescence “Turn-On” Mechanism of NpG@HSA for the Monitoring of f-Gal with Super-resolution Imaging Technique
STORM
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Figure 1. (A) Time-dependent UV—vis absorption and (B)
fluorescence emission changes over time for NpG@HSA (5 uM)
after incubation with $-Gal (10 U/mL) in PBS buffer (10 mM, pH
7.4, 0.5% DMSO), respectively. Blue line, 0 min; red line, 30 min. (C)
Plots and linear fit of the fluorescence intensity of NpM@HSA at 620
nm as a function of f-Gal concentration (0—10 U/mL) after 30 min
of incubation. (D) Fluorescence change in NpG@HSA at 620 nm
with various biomolecules or enzymes after incubation for 30 min in
PBS buffer (10 mM, pH 7.4, 0.5% DMSO). H,0, (0.1 mM), CIO~
(0.1 mM), -OH (0.1 mM), ATP (0.1 mM), tyrosine (Tyr, 0.1 mM),
tryptophan (Trp, 0.1 mM), f-glucosidase (10 U/mL), f-glucur-
onidase (10 U/mL), ALP (10 U/mL), lysozyme (10 U/mL), cellulase
(10 U/mL), and esterase (10 U/mL). All emissions were produced
upon excitation at 530 nm.
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Figure 2. (A) UV—vis absorption and (B) fluorescence emission
changes of NpM@HSA upon irradiation with alternate visible light
(550 nm, 150 mW e¢m™, 1 min) and UV light (365 nm, 160 mW
cm ™2, § min), respectively. Red line, NpM@HSA; blue line, upon
irradiation with 550 nm visible light for 1 min (mainly in the
spiropyran isomer); vellow line, photostationary state (PSS) after
irradiation with UV light for § min. (C) Photofatigue resistance
performances of the UV—vis absorption at 540 nm and (D)
fluorescence emission at 620 nm of NpM@HSA upon irradiation
with alternate visible light (550 nm, 150 mW em™2, 1 min) and UV
light (365 nm, 160 mW cm ™, 5 min), respectively. All emissions were
produced upon excitation at 530 nm.
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- . Figure 4. (A) Fluorescence imaging of SKOV-3 cells incubated with NpG@HSA (20 uM) for 40 min in the absence (line 1) and presence of p-
FF' —J- }:EF % k galactose (1 mM, line 2) upon alternate irradiation with UV and visible light. (B) Fluorescence quantification of the images shown in panel a with
photoswitching cycles. (C) Fluorescence imaging of endogenous f-Gal in WI-38 cells with or without ionizing irradiation after incubation with
Flgure _ﬁ Cﬂl activated HUUIESL ence OFF— 'DN 1mdglﬂg in live (_‘E]I NpG@HSA (20 gM) for 40 min. (D) Fluorescence quantification of the images shown in panel c with photoswitching cycles. Red channel: Ex/Em

of NpG@HSA. (A) Confocal imaging of SKOV-3 cells incubated with
NpG@HSA (20 uM) for 40 min with or without preincubated p-
galactose (1 mM) as an inhibitor. (B) Confocal imaging of WI-38
cells incubated with NpG@HSA (20 uM) for 40 min with or without
treatment by ionizing radiation (IR, 12 Gy). Green channel: Ex/Em =
488/530—540 nm. Red channel: Ex/Em = 559/600—620 nm.

= 559/600—620 nm. For photoswitching excitation, UV, 405 nm, 30 s; vis, 559 nm, 10 min.
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Figure S. Subcellular imaging of f-galactosidase in cancerous and senescent cells using STORM. (A) Super-resolution images (STORM) of
senescent WI-38 cells and (E) SKOV-3 cells incubated with NpG@HSA (20 uM), respectively. (B) Close-up images of panel a reconstructed from
16 000 frames. Scale bar: 1 ym. (F) Close-up images of panel e reconstructed from 16 000 frames. Scale bar: 1 ym. (C, D) Calculation of fwhm in
WI-38 cells of the STORM image and wide image, respectively. (G, H) Calculation of fwhm in SKOV-3 cells of the STORM image and wide
image, respectively.
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Figure S$10. (A) Fluorescence co-localization experiments of NpG@HSA (20 pM) with
LysoTracker® Deep Red (500 nM) in senescence cells (H202-induced) and SKOV-3 cells. (B)
Fluorescence quantification of NpG@HSA (20 uM) with LysoTracker® Deep Red (500 nM) of
a selected section (the white line in “Lysotracker” panel) in senescence cells (Top) and SKOV-

3 cells (Bottom). NpG@HSA red channel excitation: 559 nm, emission: 600-620 nm;
Lysotracker channel excitation: 633nm, emission: 650-670 nm.



