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Table S1. Comparison of probes based on thiol-chromene click reaction.

Detection Targeting
Probes Solvent Detection type Ref.
limit organelle
PBS/DMSO Turn on . _
Cys: 0.49 uM Mitochondria ~ [S1]
(9:1,pH 7.4) Em = 578 nm
Cys: 0.18 uM
HEPES (10 mM, Turn on
GSH: 0.70 uM — [S2]
pH74) Em =455 nm
Hcy: 0.82 uM
Turn on
o
Cys: 76 nM
MO PBS Em =470 nm
N 0o
P o (10 mM, 0.5 % GSH: 152 nM for Hey/Cys — [S3]
=
% DMSO, pH 7.4) Hcy: 47 nM Em = 546 nm
for GSH
o
X
o DMSO/PBS Cys: 85 nM Turn on
(v/v, 1:1, pH [S4]
7.4) GSH: 60 nM Em =698 nm
Cys: 33 nM
PBS (10 mM, 45 Turn on
% DMSO, pH GSH: 40 nM — [S5]
7.4) Em =705 nm
Hcy: 100 nM
Q Cys: 0.13 uM
{jfj\?( PBS/DMSO 9:1 Turm on
§0p-0 (v/v, 10 mM, pH GSH: 0.18 uM — [S6]
P &1 550 mm

Hcy: 0.16 uM



PBS (10 mM,
30% ethanol, pH
7.4)

+r‘ o

PBS (10 mM,
pH 7.4)

HEPES (20 mM,
1% CH;CN, pH
7.4)

HEPES (10 mM,
pH 7.4)

o MSO/HEPES
(v/v, 1:1, pH
So 7.4)

Tris-HCI (10

C'O\/ﬂ mM, 0.15%
© EtOH, pH 8.0)
\W PBS (10 mM
W o
O = PBS:DMSO,
)N 1:1, v/v, pH 7.4)

Cys: 0.39 uM
GSH: 0.59 uM

Hcey: 0.54 uM

GSH: 3.75 uM

Cys: 50 nM
GSH: 53 nM

Hcy: 100 nM

Cys: 70 nM
GSH: 49 nM

Hcy: 62 nM

Cys: 64 nM

Cys: 97 nM
GSH: 94 nM

Hcy: 93 nM

Turn on

Em =731 nm

Ratiometric

Em=

496nm/550 nm

Turn on

Em =520 nm

Turn on

Em =557 nm

Turn on

Em =515 nm

Turn off

Em =550 nm

Ratiometric

Em =530

nm/650 nm

Mitochondria

Mitochondria

[S7]

[S8]

[S9]

[S10]

[S11]

[S12]

This

work




(a) 030
0.251

0.20-

2 0.151

<
0.10-

0.054

0.00+

300 350 400 450 500 550 600 650 700

A/ nm

(b) 0.304

0.251
0.20-

%3

0 0.154

<
0.10-

0.054

0.00

e o ¢ o o 0
L o * ®
.
° L]
- A 456 1m
@
o At om
® -

time / min

Fig. S1. (a) Absorption spectra of 1 (10 uM) after addition of GSH (30 uM) recorded every 1 min

within 12 min. Insets: The visible color of 1 before and after reaction with GSH. (b) Absorbance

at 496 nm and 388 nm changes as a function of time. Data were acquired in PBS buffer solution

(10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C).
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Fig. S2. (a) Absorption spectra of 1 (10 uM) after addition of Hey (30 pM) recorded every 1 min

within 12 min. Insets: The visible color of 1 before and after reaction with Hey. (b) Absorbance at

496 nm and 388 nm changes as a function of time. Data were acquired in PBS buffer solution (10

mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C).
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Fig. S3. (a) Fluorescence spectra of 1 (10 uM) after addition of GSH (30 uM) recorded every 1

min within 12 min. Insets: The fluorescence color of 1 before and after reaction with GSH under a

365 nm UV lamp. (d) The fluorescence intensity ratio of Fs3g ym/Feso nm changes as a function of

time. Data were acquired in PBS buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C,

Aex =458 nm).
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Fig. S4. (a) Fluorescence spectra of 1 (10 uM) after addition of Hey (30 uM) recorded every 1

min within 12 min. Insets: The fluorescence color of 1 before and after reaction with Hcy under a

365 nm UV lamp. (d) The fluorescence intensity ratio of Fs3g ym/Feso nm changes as a function of

time. Data were acquired in PBS buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C,

Aex =458 nm).
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Fig. S5. Kinetic plot of fluorescence intensity ratio (Fszo nm/Feso nm) Of the pseudo-first order

reaction of 1 (10 uM) to Cys (30 uM), using excitation wavelength at 458 nm. The slope of the

plot corresponds to the observed reaction rate 0of 9.07 x 103 s,
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Fig. S6. Kinetic plot of fluorescence intensity ratio (Fszo nm/Feso nm) Of the pseudo-first order

reaction of 1 (10 uM) to GSH (30 uM), using excitation wavelength at 458 nm. The slope of the

plot corresponds to the observed reaction rate of 7.75 x 103 s,
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Fig. S7. Kinetic plot of fluorescence intensity ratio (Fszo nm/Feso nm) Of the pseudo-first order

reaction of 1 (10 uM) to Hey (30 uM), using excitation wavelength at 458 nm. The slope of the

plot corresponds to the observed reaction rate of 2.54 x 103 s,
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Fig. S8. (a) Absorption spectra of 1 (10 pM) (black line) before and after reaction with Cys (30
uM) (red line), GSH (30 uM) (blue line), Hey (30 uM) (pink line) respectively, as well as 2 (10
uM) (green line) in PBS buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C). (b)
Fluorescence spectra of 1 (10 uM) (black line) before and after reaction with Cys (30 uM) (red
line), GSH (30 uM) (blue line), Hey (30 uM) (pink line) respectively, as well as 2 (10 uM) (green
line) in PBS buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C, A = 458 nm). (c)
The visible color of 1 before and after reaction with Cys, GSH, Hcy respectively, as well as 2 in
PBS buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C). (d) The fluorescence color
of 1 before and after reaction with Cys, GSH, Hcy respectively, as well as 2 in PBS buffer

solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C) under a 365 nm UV lamp.
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Fig. S9. HRMS spectrum of 1 after addition of Cys.
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Fig. S10. (a) Fluorescence spectra of 1 (10 uM) after addition of various concentrations of GSH (0,
1,1.5,2,25,3,35,4,5,6,7,8,9, 10, 15, 20, 30 and 40 uM). (b) The ratios of fluorescence
intensities (Fs30 um/Fes0 nm) @s a function of the GSH concentration. (c) The linear relationship
between the ratios of fluorescence intensities (Fs3p nm/Fss0 nm) @and the GSH concentration in the
range of 1 - 4 uM. Data were acquired after addition of various concentrations of GSH in PBS

buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C, Aex =458 nm).
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Fig. S11. (a) Fluorescence spectra of 1 (10 uM) after addition of various concentrations of Hey (0,
1,2,3,4,5,6,7,8,9, 10, 15, 20, 30 and 40 uM). (b) The ratios of fluorescence intensities (Fs3o
om/Fes0 nm) @s a function of the Hcy concentration. (c) The linear relationship between the ratios of
fluorescence intensities (Fs3g nm/Fes0 um) and the Hey concentration in the range of 0 - 4 pM. Data
were acquired after addition of various concentrations of Hcy in PBS buffer solution (10 mM

PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C, Aox = 458 nm).
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Fig. S12. (a) Absorption spectra of 1 (10 pM) after addition of various analytes (30 pM) in PBS

buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C). (b) Fluorescence spectra of 1 (10

uM) after addition of various analytes (30 pM) in PBS buffer solution (10 mM PBS:DMSO = 1:1,

vIv, pH = 7.4, 25°C, hey = 458 nm).
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Fig. S13. Fluorescence spectra of 1 (10 uM) after addition of the physiological concentration of
three biothiols: (a) Cys (100 uM), (b) GSH (1 mM) and (c) Hey (10 uM). Data were acquired in
PBS buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4, 25°C, A.x = 458 nm) every 1 min

within 12 min.
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Fig. S14. CCK-8 assay of HeLa cells in the presence of various concentrations of 1 (0, 2, 4, 6, &,

10 uM) for 12 h at 37°C.
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Fig. S15. Fluorescence imaging of biothiols in NIH 3T3 cells with 1. (a), (b), (c) and (d)
Cells were stained with 1 (5 pM) at 37°C for 30 min. (e), (f), (g) and (h) Cells were
pretreated with NEM (1 mM) at 37°C for 30 min, then incubated with 1 (5 uM) at 37°C for
30 min. From left to right: Bright field, Emygo_s50 nm» EMe20-690 nm» Ratio images of Emygg.ss0

i/ EMg20-600 nm- Scale bar: 20 um, raito bar: 0 - 3, A, =458 nm.
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Fig. S16. Fluorescence imaging of HeLa cells co-stained with 1 and Mito-Tracker Green.
(a), (e) and (i) Bright-field image; Cells were pretreated with NEM (1 mM) at 37°C for 30
min, then incubated with 1 (5 pM) at 37°C for 0.5 h (b), 2 h (f) and 4 h (j), emission
intensities were collected in an optical window 620 - 690 nm, A, = 458 nm; Cells were co-
stained with Mito tracker Green (500 nM) at 37°C for 0.5 h (c), 2 h (g) and 4 h (k),
emission intensities were collected in an optical window 495 - 530 nm, A, = 488 nm; (d),
(h) and (1) Overlay image of (b) and (¢), (f) and (g), (j) and (k), respectively. Scale bar: 20

pm.

Determination of the limit of detection (LOD)

The limit of detection was calculated based on the fluorescence titration. A linear regression
curve was fitted according to the fluorescence intensity ratio (Fs3p nm/Feso nm) @s @ function of
biothiols (Cys, GSH and Hcy) concentration, and the slope (k) of the curve was obtained. The
emission spectrum of 1 (10 uM) in PBS buffer solution (10 mM PBS:DMSO = 1:1, v/v, pH = 7.4,
25°C, Aex = 458 nm) was collected for 30 times and the standard deviation of blank measurements

() was determined. The limit of detection was calculated using the equation.



Limit of detection (LOD) = 36/k
Where 6 is the standard deviation of the blank measurements; k is the slope of the fluorescence

intensity ratio (Fs30 nm/Fes0 nm) Versus Cys, GSH and Hcy concentration.

Determination of quantum yields

Fluorescence quantum yields of 1 and 2 were measured using rhodamine B (@¢ = 0.69 in
ethanol) [S13] and fluorescein (@¢ = 0.85 in 0.1 M NaOH) [S14] as the standards, respectively.
The quantum yields of 1 and 2 are calculated according to following equation.

D, =Dy(AS.A/(AS n?)

where @ is the fluorescence quantum yield, A is the absorbance at the excitation wavelength, S
is the area under the corrected emission curve, and 1) is the refractive index of the solvent used.

Subscripts x and s refer to the unknown and the standard, respectively.
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