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Experimental
Reagents

Unless otherwise specified, all the commercial reagents were of analytical grade and
used without further purification. All the chemicals were purchased from Aladdin
Corporation. Fetal bovine serum was purchased from the JONLN industrial Co., LTD,
Shanghai. Milk was from Mengniu Dairy Company. Chromatographic grade acetonitrile
was purchased from Merck Chemicals Co., Ltd. Ultra-pure water was prepared

through Sartorius Arium 611DI system.
Characterization and measurement

NMR spectra were performed with a Bruker AV-400 spectrometer (400 M Hz). Mass
spectra were recorded on a MA 1212 Instrument on standard condition (ESI, 70 eV).
Absorption spectra were measured with an Evolution 220 UV—vis spectrophotometer
(Thermo Scientific). Fluorescence spectra were carried out on a Lumina Fluorescence
Spectrometer (Thermo Scientific), all the fluorescence spectra were uncorrected.
Melting points were tested with a WRS-1B digital melting point Apparatus (Shanghai
instrument and electrical physical optical instrument Co., Ltd.). The experiments were

performed at 25 °C using nondegassed samples.
Absorbance and Fluorescence titration

Accurately weighted amount of compounds TP1-3 were dissolved in DMF to obtain
1x10” M stock solutions. Thiols and other analytes were dissolved in phosphate
buffer solution (PBS) to obtain stock solutions with appropriate concentrations. The
stock solution was diluted with a mixture of DMF:PBS = 4:1 to acquired 20 uM dye
solutions.

In the kinetic measurements, 30 uL of Cys/ or GSH/ or Hcy stock solution was
added to 3 mL of 2x10~° M dye aqueous solution; while in the titration experiments,
0~50 pL of Cys or GSH stock solutions were added into 3 mL of 2x10~ M TP3

aqueous solution.
Fluorescent detecting proteins and fetal bovine serum (FBS)

An accurately weighted amount of BSA was dissolved in PBS (20 mM, pH 7.4) to
obtain 3.0 mg/mL stock solution. 4.0 mL BSA stock solution was added into 16.0 mL
DMEF to keep [BSA] = 0.6 mg/mL. 60 uL of the TP3 stock solution were added into 3
mL of the above solution to keep [TP3] = 20 uM. The sample was equilibrated at 25

°C for 30 min and then collected the fluorescence spectrum. The same procedure was
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used for other proteins, the concentration of OVA was 0.3 mg/mL, and those of the
other proteins were 1.0 mg/mL. Fetal bovine serum was 50 times diluted in 4:1

DMF:PBS, and milk was 25 times diluted in 4:1 DMF:PBS.
HPLC traces

High-performance liquid chromatography (HPLC) spectra were carried out on an
Agilent Technologies 1260 Infinity LC system and a SinoChrom ODS-BP 5 pm (4.6
mmx50 mm). The mobile phases were degassed with an ultrasonic apparatus for 10
min. 20 uM of TP3 and 400 uM of Cys/ or GSH/ or Hcy were dissolved in DMF and
equilibrated at 25°C. 20 pL of the above sample at different time intervals was
injected into the HPLC system and determined with a UV detector at a wavelength of
380 nm or 420 nm. The column heater was set at 30°C. The separation was performed
at a flow rate of 1.5 mL/min, with 0.05% TFA-Water (eluent A) and 0.05%
TFA-acetonitrile (eluent B) as mobile phase. The gradient elution: 1 ~ 5.5 min, 5% ~
95% B; 6.0 ~ 6.5 min, 95 ~ 5% B; isocratic elution: 0 ~ 1 min and 6.5 ~ 7 min, 5% B;
5.5~ 6.0 min, 95% B.

Determination of the detection limit

The detection limit (LOD) was obtained by 3Sy/k, where Sy is the standard deviation

of the blank measurements of 10 times, and k is the slope of the fitted line.
Living cell culture and fluorescence imaging

L929 cells were cultured in Dulbecco's modified Eagle's medium (DMEM)
supplemented with 10% fetal bovine serum (FBS) at 37 °C and under 5% CO; in a
CO; incubator. The cells were washed with phosphate buffered solution (PBS) and
then incubated with TP3 (20 uM) in DMEM for 30 min at 37 °C and washed 3 times
with PBS. For the control experiment, the cells were pretreated with 0.5 mM
maleimide (or Cys) for 30 min at 37 °C followed by incubated with 20 uM of TP3 for
30 min. Cell imaging was carried out after washing cells with PBS. Emission was

collected at green channel.
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Fig. S1 The time-dependent UV-vis (a, b) and fluorescence (c, Aex= 380 nm; d, Aex=
420 nm) spectra of TP2 (20 uM) in the presence of 400 uM Cys in DMF at 25 °C.
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Fig. S2 The time-dependent UV-vis (a, b) and fluorescence (c, Aex= 380 nm; d, Aex=
420 nm) spectra of TP3 (20 uM) in the presence of 400 uM Cys in DMF at 25 °C.
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Fig. S3 Time-dependent absorbance (a, A,, = 455 nm) and emission intensity (b, Aem =
543 nm) of TP3-Cys solution in different solvents. [TP3] = 20 uM, [Cys] = 400 uM,
pH 7.4 PBS (20 mM), Aex = 420 nm, 25°C.
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Fig. S5 time-dependent UV-vis (a) and emission (b) spectra of TP3 (20 uM) in the
presence of 400 uM GSH in 4:1 DMF/PBS, 20 mM PBS, pH 7.4, Aex = 380 nm.
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Fig. S6 The time-dependent UV-vis (a-b) and emission (c-d) spectra of TP3 (20 uM)
in the presence of 400 uM Hcy in 4:1 DMF/PBS, 20 mM PBS, pH 7.4, Aex =380 nm .
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Fig. S7 time-dependent HPLC spectra of the mixture of TP3-biothiols. (a, b) Cys, (c)
GSH, (d, e) Hcy in DMF at 25°C. Injection volume: 20 pL; mobile phase: A — 0.05%
TFA/water, B —0.05% TFA/acetonitrile; gradient elution: 1-5.5 min, 5-95%B; 6 — 6.5
min, 95-5% B; Isocratic elution: 0-1 and 6.5-7 min, 5%B; 5.5-6 min, 95%B; flow rate:
1.5 mL min '; detection wavelength: (a, ¢, d) 380 nm, (b, ¢) 420 nm. [TP3] = 20 pM,

[thiol] =400 uM.
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Fig. S8 Partial '"H NMR spectra of TP3 (20 mM) in the presence of 1.2 equiv Cys /
GSH in 4:1 DMF-d6/D,0 (v/v) at room temperature (the number above the peak is

the integration of the peak).
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Fig. S9 The UV-vis (a) and emission (b, ¢) spectra of TP3 in the presence of different
additives (b, Aex = 380 nm; ¢, Aex =420 nm), [TP3] =20 uM, [GSH] = [Cys] = 50 uM,
recorded 30 min after addition of the reagent.
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Fig. S10 The absorbance at 446 nm (a) and fluorescence intensity at 498 nm (b, Aex =
380 nm) of TP3 in the presence of different additives: (1) none; (2) Cys; (3) Pro; (4)
n-butylamine; (5) GSH; (6) Hcy; (7) Gly; (8) Ala; (9) Arg; (10) Ser; (11) ASP; (12)
Gly; (13) His; (14) Ile; recorded 30 min after addition of the reagent.
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Fig. S11 The fluorescence spectra of TP3 with different concentrations of Cys (a),
and the fluorescence intensity at 543 nm as a function of Cys concentration (b). 4:1
DMEF/PBS, 20 mM PBS, pH 7.4, 25 °C, [TP3] = 20 uM, A¢ = 420 nm; recorded 30
min after addition of the reagent.
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Fig. S12 The fluorescence spectra of TP3 with different concentrations of BSA (a),
and the fluorescence intensity at 488 nm as a function of BSA concentration (b). 4:1
DMF/PBS, 20 mM PBS, pH 7.4, 25 °C, [TP3] = 20 uM, A¢ = 380 nm; recorded 30
min after addition of the reagent.

16



440000

i)
N_\I,}N
0, N0 [
S 30000
NOy L
TP1 B
L 20000
MU }Eﬂ J L )
__nj L._U
e - _— o
TR TS 5 T L
T z =3 = 2 z
—— T T
850 B.00 750
peen it1)
— ronoc
ﬁ | so0ot
N_\],;.N
O0._N_.0 i
a0t
NG
™1 Poigns
20000
J } 1 [ 000t
v :z " —I.‘“ |. |"'— 1I— - L "J I'4 vy . Il i o :’n
. N - SSSS—————— S "-'-WOﬂ
e I ] 1
150 10 130

160
pam (1)

Monoisotopic Mass, Even Electron lons

317 formula(e) evaluated with 28 results within limits (up to 1 closest results for each mass)
Elements Used:

C.0-40 H.0-60 N:0-7 0:0-10

WB-ZHANG ECUST institute of Fine Chem

ZWB-SL-6 B3 (0.608) Cm (64:81)
. 321.0627

318.3005

3220653
310.9690 315.9798 318.2411 31%1]112
320 3140 316.0 380 3200 3220
Minimum: =1.5
Maximum: 30.0 50.0 100.0
Mass Cale. Mass mDa PEM CBE i-FIT i-FIT
321.0827 321.0624 0.3 0.9 14.5 32.7 0.0

323.0685

(Horm) Formula

Clé H9

Fig. S13 'H NMR, *C NMR and ESI spectra of TP1.

17

26-Dec-2013
16:58:16

1: TOF MS ES+
1.07e+004

328.2869

3280



50000

g e [E— e g
= s 2 s = = B
2 2 =2 2 -4 5
T T T T T T T T T T T T = T T
9.00 850 8.00
pom (1)
SN [
> \f’ 4000t
0. N\ro
&fj
= ‘] L
HO, L
P2 [
— 20000
= 10000
—0
L e e B B B B e B L B e
o) 160 150 W 130
ppm

Monoisotopic Mass, Even Electron lons
133 formula(e) evaluated with 6 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-15 H: 080 MN:0-7 O:04 S:041
WEB-ZHANG ECUST institute of Fine Chem 26-Dec-2013
16:35:41
ZWEB-SL-4 155 (1.053) Cm (150:157) 1: TOF MS ES+
5.43e+003
N 326.0231
327.0285 303578
320,9992 - 9817
1 3229937 r 332.1393 | 337.9010 3408715 346.3304 353.9049 354 9763
1 L i 11 P 1 I i miz
B B e S S b bt ——
320.0 325.0 335.0 355.0
Minimum: -1.5
Max Lmum: 0.0 50.0 100.0
Mass Calc. Mass mDa PFM DBE i-FIT i=FIT {(Norm) Formula
326.0231 326.0236 -0.5 -1.5 13.5 12.8 0.0 Cl5 HB H3 04 5

Fig. S14 ' H NMR, °C NMR and ESI spectra of TP2.

18



1 - 3000¢
=N r
0. _N__.0 L
25001
| r
= = -
NO; [
TP 3-Intermediate s
I 15000
[ 1000¢
‘ M -'SWTK
- - - = e - — - .—-.JL__.- [0
[ S ) [} ot o L
B RE ] zz BB
T T T T T T T T T T T T T T T T T T =
500 B850 800 750
pom {t1)
Q -

0. N

2
0 L

| 500t
&8 :
- .

NO; [ s000c

TP 3-Intermediate F

——
: 20000
:—!DﬂO(
Lo
-1 707 70V 17 771 T '['Tﬁ
150 40 130 120
ppm 1)
Monoisotopic Mass, Even Electron lons
308 formula(e) evaluated with 28 results within limits (up o 1 closest resulls for each mass)
Elements Used:
C:0-40 H:0-80 N:0-7 0:0-10
WE-ZHANG ECUST institute of Fine Chem 26-Dec-2013
16:52:20
ZWB-SL-5 58 (0.452) Cm (58:64) 1: TOF MS ES+
54404003
1 320.0671
9007 | 3210688
335 96879
3159730 : 2303352 346,3306

300.0 305.0 3100 5.0 3200 325.0 330,0 3350 340.0 3450 e
Minimum: =-1.5
Maximum: 30.0 50.0 100.0
Maszs Cale., Mass mba PEM DBE i=-FIT i=FIT (Mogm)} Formula
320.08671 320.08671 0.0 0.0 14.5 20.2 0.0 Cl7 H10 N3 04

Fig. S15 ' H NMR, °C NMR and ESI spectra of TP3-1M.

19



4000
N 3000
N L
o L
NO, F
TP3 |
1000
L _JLb‘ Lo
B Py it e H
< 8lsdd o M
= cozsee @ = H
g g282 28 8 g
] T e
9.0 8.0 7.0 60 50 40
ppm (t1)
e
I !
2N
0y N._0 -
20000
NO; F
TP3 B
10000
—0
T T : T T T + + T
150 100 50
ppm (t1)
ZWB-Pysalt XEVO-G2TOF#YCAJ3T2 11:32:44 20-Nov-2013
X20130600 6 (0.226) Cm (6-213:220) 1: TOF MS ES+
53408335 1.29e6
100
3661008
-
335.0862
3571124
>
2580404 304.1089
i 192 8621
. 2709761
i ||sas.0882
1920 s 2100553  242.9613 27an71s (81104 (158 204.1556  410.1508 454, 20:;‘] T

Moo | 1zo | 140 | 160 | 180 | 200 | 220 | 240 | 260 280 | H00 | az0 | 340 | 360 380 | 400 420 | 440 | 480 | 480 | 500

Fig. S16 ' H NMR, °C NMR and ESI spectra of TP3.

20



H -

B =

IR0 nm

= |
4l = T
=
,_ 350 nm
2060 . .
254 nm
0
1 1 1 ]
0 10, 15 1)
t/ min
TP2
s00 L
400 k-
N 300 - 380 nm
- — -
=) ¥
o 200
- 350 nm
10 =
254 nm
0= s
'l " ' | J
il I, 15 b
t/ min
1200 - TP3
Qo |
= anh ) . 340 nm
=
T _
= s b 350 nm
254 nm
0 =
. | i | i | e J
o 5 Ao 15 20
I/ min

Fig. S17 HPLC spectra of the TP1-3. Elite 230 Series chromatographic instrument
(Elite HPLC, Dalian, China) and a Hypersil BDS-BP 5 pm (4.6 mmx150 mm) were
used. Injection volume: 20 pL; mobile phase: A — 0.05% TFA/water, B —0.05%
TFA/ACN; gradient elution: 0-10 min, 5-95%B; 15 — 17 min, 95-5% B; Isocratic
elution: 10-15 min, 95%B; 17-20 min, 5%B; flow rate: 1.0 mL min'; detection
wavelength: 254 nm, 350 nm and 380 nm.
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Table S1 Determination of BSA concentrations in fetal bovine serum (FBS)

[BSA] spiked [BSA] found Recovery

mg/ml mg/mL %

FBS 0 0.454
FBS" + BSAl 0.05 0.498 88.0
FBS" + BSA2 0.1 0.543 89.0

*FBA was 75 times diluted, and the BSA concentration in FBS was estimated

to be 34.1 mg/mL.
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