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Table S1. The comparison of fluorescent probes for biothiols.
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Abs: 560 nm Cys: 208-fold Cys: 36.93 nM
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Figure S1. The absorption spectrum and fluorescence spectrum of N-OH in PBS-ethanol buffer (10 mM,
1:1, v/v).

S4



—
=]
—
_—
o
—

0.5 DMSO 800 ——DMSO
0.4 DMF - ——DMF
. EtOH 4 EtOH
8 Acetone S 600 Acetone
s 03 MeOH > MeOH
el ——THF ‘e 400 ——THF
) 0.2 DCM 5 ——DCM
2 0.1 Acetonitrile E 2004 Acetonitrile
-
[
0.0 ol
-0.1 . v v v - . - . - .
400 500 600 700 800 600 650 700 750 800 850
Wavelength (nm) Wavelength (nm)
(c) (d)
400 200
- 350 -—-""’.—__\—-\,. )
& 150
> 300 g
_% 250 _§ 1004
£ 200
- 50
“ 150
100 0
3 4 5 6 7 8 9 10 0 800 1600 2400 3200
pH Time (s)

Figure S2. The optical properties of fluorophore N-OH. (a) The absorption spectra of N-OH in different
solvents. (b) The fluorescence spectra of N-OH in different solvents. (c) The pH effect on the N-OH in PBS-
ethanol buffer (10 mM, 1:1, v/v). (d) The photostability of N-OH under the exposure to UV light.
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(g) 16 min (h) 19 min (i) 22 min
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Figure S3. The intracellular photostability of N-OH with ceaseless laser exposure for different time. Laser
exposure time: (a) 0 min, (b) 2 min, (c) 4 min; (d) 7 min, (e) 10 min, (f) 13 min, (g) 16 min, (h) 19 min, (i) 22

min. Optical parameters: Aex = 543 Nnm; Aem = 620-720 nm; Bar = 20 um.
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Figure S4. The comparsion of four dicyano-derivative based fluorophores. (A) the comparison of quantum
yield of four fluorophores, the data were obtained in ethanol with Rodanmine B (0.66 in ethanol) as the
reference compound. (B) observing the solution of four fluorophores by naked eye and under UV light
(365 nm). (C) evaluating the brightness of four fluorophores by confocal fluorescence microscopy (a):
DCM-OH; (b): NDCM-OH; (c): TCF-OH; (d): N-OH.
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Figure S5. The absorption response of N-Bio toward biothiols in PBS-ethanol buffer (10 mM, 1:1,

v/v).
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Figure S6. The time-dependent response of N-Bio toward 100 uM biothiols in PBS-ethanol buffer
(10 mM, 1:1, v/v). Up: the time-dependent absorption spectra change of N-Bio toward Cys(a),

GSH(b) and Hcy(c). Down: the time-dependent fluorescence spectra change of N-Bio toward

Cys(d), GSH(e) and Hcy(f).
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Figure S7. The fluorescence response of N-Bio toward biothiols in PBS-ethanol buffer (10 mM,

1:1, v/v).
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Figure S8. Fluorescence titration of N-Bio toward Hcy and GSH in PBS-ethanol buffer (10 mM, 1:1,
v/v). (a) Fluorescence spectral change of N-Bio (10 uM) with the addition of different GSH

concentrations (0, 1, 2, 3, 4, 5, 6, 10, 20, 40, 60, 80, and 100 uM) for 20 min; inset: the

S9



fluorescence intensity at 680 nm changes toward different concentration of Cys. (b) Linear
relationship between the fluorescence intensity at 680 nm and the low concentrations (0-6 uM)
of Cys. (c) Fluorescence spectral change of N-Bio (10 uM) with the addition of different
concentrations of Hey (0, 1, 2, 3, 4, 5, 6, 10, 20, 40, 60, 80, and 100 uM) for 20 min; inset: the
fluorescence intensity at 680 nm changes toward different concentrations of Hcy. (c) Linear
relationship between the fluorescence intensity at 680 nm and the low concentrations (0-6 uM)

of Hey.
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Figure S9. Fluorescence responses of N-Bio with the addition of various testing analytes (the
concentration is set as: 100 uM for the Cys, GSH, H,S, Hcy, 500 uM for SO3%", 10 mM for the other

amino acids and other ions).
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Figure S10. The color change of N-Bio solution incubated with various analytes, up: observed by
naked eye, down: excited by a UV lamp (365 nm). All the selectivity measurements were
conducted in PBS-ethanol buffer (10 mM, 1:1) for 15 min. The concentration is set as: 100 uM for
the Cys, GSH, H.S, Hcy, SO3%, 2 mM for the other amino acids and other ions. 1: Phe. 2: Arg, 3:
Asp, 4: Trp, 5: Lys, 6: Thr, 7: His, 8: Tyr, 9: Asn, 10: gln, 11: Ala, 12: Pro, 13: Ser, 14: Leu, 15: Glu,
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16: Met, 17: Val, 18: lle, 19: Gly, 20: CO3%, 21:Cl,, 22: HCOs, 23: Ca®*, 24: Na*, 25: Mg?*, 26: NH4*,
27: glucose, 28: SO4%, 29: SO3%, 30: Cys, 31: GSH, 32: Hcy, 33: H,S.
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Figure S11. Verifying the sensing mechanism of N-Bio toward Cys using HRMS analysis method
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Figure S12. Cytotoxicity of the probe N-Bio against Hela cells evaluated by a standard MTT
assay, the data are presented as mean + S.D.
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Figure $13. *H NMR spectrum of N-OH in CDCl3
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Figure $14. 3C NMR spectrum of N-OH in CDCl3
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Figure S15. HRMS spectrum of N-OH
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Figure S16. 'H NMR spectrum of N-Bio in CDCl3
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Figure S17. 3C NMR spectrum of N-Bio in CDCl;
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Figure S18. HRMS spectrum of N-Bio
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