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Scheme S1. Synthetic route of fluorescent probe BODIPY -Se.

Table S1. Properties of the reported lysosome-targeted fluorescent probes for H2O..
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Quantum yield
The quantum yield (®r) was calculated according to the equation: ®r= Drer (ArerSsample/ AsampleSref)

(nsampie/Nrer). Where A is the absorbance at the excitation wavelength, S is the area under the
corrected emission curve, and n is the refractive index of the solvents used. Subscripts “Sample”

and “ref” refer to the standard and to the unknown, respectively.

Cell culture
Cells were cultured in DMEM (Dulbecco’s modified Eagle's medium) supplemented with 10%

FBS (fetal bovine serum) in an atmosphere of 5% CO, and 95% air at 37 °C.

Imaging of H2O: in living cells

a) Imaging of exogenous H>O- in MCF-7 cells

The MCF-7 cells were plated on 6-well plates and allowed to adhere for 24 h. The cells were
washed with PBS (pH=7.4) buffer three times. Subsequently, incubating with the probe
BODIPY-Se (2 uM) (containing 0.1 % DMSO as a co-solvent) for another 30 min at 37 °C, the
MCEF-7 cells were rinsed with PBS three times, and the cells were incubated with (0, 10, 30 and
50 uM) H20; for 30 min at 37 °C, and then washed with PBS three times, and the fluorescence
images were acquired through confocal microscopy fluorescence imaging.

b) Imaging of endogenous H;O; in MCF-7 cells

The MCF-7 cells were plated on 6-well plates and allowed to adhere for 24 h and then PMA
treated for 30 min. The cells were washed with PBS (pH=7.4) buffer. Subsequently, incubating
with probe BODIPY-Se (2 uM) (containing 0.1 % DMSO as a co-solvent) for another 30 min at
37 °C, and then washed with PBS three times, and the fluorescence images were acquired through
confocal microscopy fluorescence imaging.

¢) Imaging of MCF-7 cells under stimulus of ascorbic acid

The MCF-7 cells were plated on 6-well plates and allowed to adhere for 24 h and then different
concentrations of VC (0 mM, 0.5 mM, 0.7 mM and 1.0 mM) for 24 h. The cells were washed with
PBS (pH=7.4) buffer. Subsequently, incubating with probe BODIPY-Se (2 uM) (containing 0.1 %
DMSO as a co-solvent) for another 30 min at 37 °C, and then washed with PBS three times, and

the fluorescence images were acquired through confocal microscopy fluorescence imaging.

Cells cytotoxicity assay
The (3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide) MTT assay was used to test

the cytotoxicity of probe to HepG 2 cells. Cells were planted in 36-well flat-bottomed plates and
maintained at 37 °C under 5% CO; atmosphere. After 24 h, different concentration probes were
incubated with HepG2 cells for 3 h in fresh medium, respectively. Then, 10 uL of MTT solution
(10 mg/ml, PBS) was added into each well after cells were rinsed with cold phosphate buffered
saline (PBS, pH 7.40) 5 times and further incubated for 24 h. Afterwards, the remaining MTT
solution was removed from wells, and 150 uL. of DMSO was added into each well to dissolve the

intracellular blue-violet formazan crystals. The absorbance of the solution is observed at 490 nm



via a microplate reader.
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Fig. S1 Absorption spectra of BODIPY-Se at different concentrations of H,O, in EtOH-PBS
solution (v/v, 1/1, pH=5.0). [H202]= 0-250 uM.

9x10°

8x10° 1

u

7x10°

(=)
”~
1

5x10° 4
4x10°4
3x10°

2x10° 1

Fluorescence intensity/a

1x10°

460 nm.

BODIPY-Se

Mgther analytes

Probe + H,O,

T
500

T
525

T
550 575

Wavelength/nm
Fig. S2 Fluorescence responses of probe (10 uM) toward H»O> and other substances in
EtOH-PBS solution (v/v, 1/1, pH=5.0) for 30 min at room temperature. (0) Probe only. (1-5) Fe%*,
Hg?*, Cré*, Mg?*, Cu?* (500 uM for each). (6-10) GSH, Cys, Hcy, SOs%, S? (500 uM for each).
(11-20) NO2, NOgz, NO, TBO-, TBOH, 02, ONOO", CIO-, OH', H20, (200 uM for each). lex=
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Fig. S3 The molecular orbitals for the ground states of BODIPY-Se, BODIPY-SeH,
BODIPY-SeOH based on DFT (B3LYP/6-31G*) calculations.
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Fig. S4 Cytotoxicity of different concentrations of BODIPY-Se to HepG 2 cells by a standard
MTS assay, the experiment was repeated five times and the data are shown as mean (£S.D.).
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Fig. S5 (a) Fluorescence images of HepG 2 cells treated with 2 uM BODIPY-Se and then
incubated with PBS solution, 10 uM, 30 uM, and 50 uM H2O,. Fluorescence intensities were
collected at 490-530 nm in green channel. (b) Average fluorescence intensities of images under
different concentrations of H,O- in green channels.
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Fig. S6 (a) Fluorescence images of MCF-7 cells treated with 2 uM BODIPY-Se and then
incubated with different concentrations of vitamin C (0 mM, 0.5 mM, 0.7 mM and 1.0
mM). Fluorescence intensities were collected at 490-530 nm in green channel. (b) Average
fluorescence intensities of images under different concentrations of vitamin C in green channels.
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Fig. S7 Confocal fluorescence images in zebrafishs incubated with probe BODIPY-Se and
subsequently treated with 10 uM H,O, for different time: 30 min, 60 min, 90 min. Top: Bright
field. Middle: Fluorescence imagines of zebrafishs in Green channel. Bottom: Merged imagines
between fluorescence imagines and bright field. Scar bar: 200 um. Confocal image from green
channel (Aex = 488 nm, Aem = 500-600 nm).
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Fig. S8 *H NMR spectrum (CDCls, 300 MHz) of BODIPY-CI
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Fig. S9 'H NMR spectrum (CDCls, 300 MHz) of BODIPY-Se
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Fig. S10 13C NMR spectrum (CDCls, 75 MHz) of BODIPY-Se
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Fig. S11 MS spectrum of BODIPY-Se



Sample Name BDY-Se-2 Position Vial 23 Instrument Name Instrument 1

User Name Inj Vol 1 InjPosition

sample Type sample IRM Calibration Status  Success Data Filename BDY-5¢-2-d

ACQ Method o621.m Comment Acquired Time 6/21/2017 8:59:46 PM (UTC+08:00)

%10 2 +ESI| Scan (rt: 0.146-0.477 min, 21 scans) Frag=130.0V BDY-Se-2-.d Subtract

6.75
65
8.25

112 9869

5.75
55
5.25

475
45
4.25

375
35
3.25

87.0051

2.75
25
2.25

239.0625

68.9974

1.75
15
1.25

255.2361
313.0822

61.9500
144.9665
165.0432
181.0739
202.0746
227.2046
283.2677
3051314
319.1472

0.75
05
0.25 &
0 i m .w“ ) .\L ul ".‘ W i ‘|\‘ \l ALLI \‘I | 1|\
60 80 100 120 140 160 180 200 220 240 260 280 300 320
Counts vs, Mass-to-Charge (m/z)

381.1344

100.9349
6.0680
410.2015

~
5
E
3
S
3
|

— 218.0696

~
w
o
o
©
o
|

—— 4421078
4540887
- 485.2888

—339.3309
—365.2709

360 380 400 420 440 460 480

w
b
k=1

Fig. S12 ES-MS spectrum of BODIPY -Se in the presence of H.0O»



