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Table S1 Comparison of the reported Cys probes in the literature
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Determination of the fluorescence quantum yield

Fluorescence quantum yields (®,) of SHCy-C and SHCy were determined by using rhodamine B
(Dg = 0.73) 5 as the fluorescence standard. The quantum vyield was calculated using the following
equation.

1 B

" Abs, x F x Aex y x 1,
Abs, x Fy x ex, x 1,

Where Abs is the absorbance at the excitation wavelength, F is the area under the corrected emission
curve, and n is the refractive index of the solvent used. Subscripts 1 and B refer to the SHCy-C/SHCy
and to the standard, respectively.
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Fig. S1. Pseudo first-order kinetic plot of reaction of probe SHCy-C (5 uM) with (a) Cys (50 uM),
for k = 276 M-1s1; with (b) Hey (50 uM), for k = 69.8 M-1s1; with (c) GSH (50 uM), for k = 118.4 M-
1s-1: respectively.
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Fig. S2. The UV-Vis absorption spectra (a) and fluorescence emission spectra (b) of SHCy-C (5 uM)
with the addition of 10 eq. various analytes (Cys, Hcy, GSH, Val, Try, Ala, Arg, Ser, Leu, His, Lys,
Phe, Pro, Glu, Tyr), 1 eq. cations (Ca?*, Fe?*, Cu?*,Zn?*) and 1 eq. anion (S%). Note: after interacted
with analytes for 5 min, each spectrum of SHCy-C was recorded A, = 700 nm.
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Fig. S3. The color of SHCy-C (5 uM) in the absence and presence of Cys (50 uM).
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Fig. S4. The linear relationship between the absorbance a) and fluorescence intensity b) of SHCy-
C (5 uM) and the Cys concentration ranging from 0-50 UM and 0-2.0 uM, respectively.

1204

100 4

80+

2 4 & B 10 12
[Cys)/ISHCy-C]

60+

40+

FL Intensity (a.u.)

204

700 750 800 850 900

Wavelength (nm)
Fig. S5. The FL titration of SHCy-C (5 uM) upon addition of different concentrations of Cys (0-120
uM) in ethanol/PBS (1/4, v/v, 10 mM, pH 7.4). Each spectrum of SHCy-C was recorded at 5 min
after the addition of Cys. Inset: the fluorescence ratio (F768/F730) of SHCy-C upon addition of
Cys. Aex = 630 nm.
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Fig. 6. a) Fluorescence ratio changes at 770 nm of SHCy-C (5 uM) to Cys (10 uM) in the presence
of other analytes (1-20: Cys, Hcy, GSH, Val, Try, Ala, Arg, Ser, Leu, His, Lys, Phe, Pro, Glu, Tyr, Ca?,
FeZ*,Cu?*,Zn?*, S%); b) Fluorescence intensity at 770 nm of SHCy-C (5 uM) in the absence and
presence of Cys (10 uM) in the pH range of 3-10. Note: After interacted with Cys for 15 min, the
fluorescence intensity of SHCy-C were recorded. A, = 700 nm.
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Fig. S7. HPLC chromatograms of SHCy and SHCy-C. a) SHCy-C; b) the reactant of SHCy-C with 20
equiv. Cys for 5 min; c) the reactant of SHCy with 20 equiv. Cys for 5 min; The mobile phase was

MeOH/MeCN (v/v, 4/1).
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Fig. S8. HRMS of the probe SHCy-C with addition of 2.0 equiv. Cys for 2 hours.

Fig. S9. 'H NMR spectra of SHCy-C in the abaence and presence of Cys (2, 5, and over 10 equiv.).
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Fig. S10. Cell viability estimated by MTT proliferation tests versus incubation concentrations of
SHCy-C.
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Fig. S11. The fluorescence imaging of SHCy-C in living Hela cells. a) Hela cells were treated with
SHCy-C (0.2 uM) for 20 min; b) Hela cells pretreated with 1 mM NEM for 20 min and followed by
incubation with SHCy-C (0.2 uM) for another 20 min; c) Hela cells pretreated with 1 mM NEM for
20 min and followed by incubation with SHCy-C (0.2 pM) for another 20 min and treated with
200 uM Cys for further 20 min. Ag, = 635 nm, A, = 700-800 nm, scale bar is 20 um.
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Fig. S12. Colocalization fluorescence images of SHCy-C with different organelle-trackers. a)
Fluorescence images of SHCy-C (2 uM) with Lyso-Tracker Green DND-26 (0.2 UM, A, = 488 nm,
Aem = 512-552 nm); b) Fluorescence images of SHCy-C (2 uM) with Mito-Tracker Green (0.2 uM,
Aex = 488 nm, Ao = 512-548 nm); c) Fluorescence images of SHCy-C (2 uM) with Golgi-Tracker
(0.2 uM, As = 488 nm, Aen, = 503-539 nm); d) Fluorescence images of SHCy-C (2 uM) with ER-
Tracker (0.2 M, Ao = 488 nm, A, = 514-550 nm). Scale bar is 10 um
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Fig. S13. Colocalization fluorescence images of the NIR dye SHCy with different organelle-
trackers (0.2 uM). a) Fluorescence images of SHCy (1 uM) with Lyso-Tracker Green DND-26 (A, =
488 nm, Aem, = 520-550 nm); b) Fluorescence images of SHCy (1 uM) with Mito-Tracker Green (Aey
=488 nm, Aem = 520-550 nm). Scale bar is 20 um.
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Fig. S14. 'H NMR of SHCy
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Fig. S15. 13C NMR of SHCy
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Fig. S16. HRMS of SHCy
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Fig. S17. *H NMR of SHCy-C
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Fig. $18. 13C NMR of SHCy-C
zxs20171225_3 41 (0.183) 1: TOF M3 ES+
100 454 1822 3.01e5
LIS
1021287 701.4395
WEE.1855 can 4077
274.2742
4753240 S
2D
359,231 Aoy
188.0475 {
830.5405 i
L |Lh|.|m |H " lH (N l L | 9436120 1216.7296 1263 7203 4133541 17514629 ;
v i B LARAJI frerrprrery | SARRL RASAS MEAR | T T e T T TETTTTTT T LA A miz
100 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

Fig. $19. HRMS of SHCy-C
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