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Scheme S1. Synthesis of the key bicyclononyne derivatives (6). Syntheses of 2 - 5

were reported previously [1, 2]. a: cystamine, Et:N, MeOH/DCM, 50°C.
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Figure S1. The fluorogenic property of the chemical probe 16a when reacting with a

thiol and the presence of residual FRET effects in 16. (A) The time-dependent
increase of the 5-FAM fluorescence in a reaction of 16a (1 uM) with L-cysteine (50
mM) in phosphate buffer (PB; 10% DMF, pH 7.4). (B) The fluorescence spectra of 16
(4 UM each) in glacial acetic acid containing 0.8% of DMF. The excitation

wavelength for 16a was 494 nm and the excitation wavelength for 16b was 491 nm.
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Figure S2. Representative pseudo-first-order reactions of 16b (0.4 uM) with 5 mM of
(A) 2-AET, (B) DTT, (C) L-cysteine, (D) GSH, (E) nBuSH, (F) 2-ThioEtOH, or (G)
five non-thiol amino acids (L-methionine, L-lysine, L-serine, L-glutamate, and glycine)
in the Tris buffer (50 mM Tris, | mM Ca**, pH 8.0). Progress of each reaction was
monitored by measuring fluorescence emission at 525 nm at specific time intervals.
Data of normalized 6-FAM fluorescence intensity (a.u.) vs time were fitted to a
single-exponential equation for first-order kinetics F(¢) = Fo + Funax(1 - €7) [F(?),
6-FAM fluorescence at a specific time point /] to provide the values of first-order rate
constant k1 (GraphPad, La Jolla, CA, USA) illustrated in the graphs. In Panels
S3A-S3F, the black lines indicate original fluorescence changes in the reaction time
courses, and the red curves show the results calculated by the single-exponential
equation. The normalized fluorescence intensity data at 525 nm were acquired by
subtracting a background fluorescence of 16b from the original fluorescence intensity
measurements. 2-AET, 2-aminoethanethiol; nBuSH, 1-butanethiol; 2-ThioEtOH,

2-mercaptoethanol.
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Figure S3. Influence of metal ions and steric constraints of 16b on the thiol-dependent

fluorogenic reaction of 16b. (A) Effects of metal ion (1 mM) on the pseudo-first-order
reactions of 16b (0.4 uM) with 5 mM L-cysteine in the Tris buffer. The k1 values were
determined by a method analogous to what was described in Figure S2. The symbol *
indicates that 16b had no detectable 6-FAM fluorescence change in the presence of
Mn(IT) with which the 6-FAM fluorescence change was so insignificant that the
values of averaged k1 and standard deviation could not be determined. (B) Structures
of two GSH derivatives 17 and 18 [2]. (C) Kinetic analysis of the pseudo-first-order
reactions of 16b (0.4 uM) with 5 mM of one of the structure-modified GSH
derivatives 17 and 18 in the Tris buffer. The k1 values were again determined by a
method similar to that described in Figure S2. In addition, each reaction was analyzed
at least three times in order to acquire the averaged k1 values and standard deviation

(the error bar).
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Figure S4. Presence of PON1 and TBBL is required for the fluorogenic property of
16b. PONI1 lactonase activity was determined by measuring the 6-FAM fluorescence
released from 16b in the spectrofluorometer. A 16b (0.8 uM in DMSO, 1.6%) solution
might be supplemented with PON1 (125.6 U L', 3.25% glycerol), TBBL (10 mM in
ACN, 1%), or both in the Tris buffer. The 16b reactions were carried out at 25°C for
30 min and immediately determined fluorescence emission afterward. The normalized
fluorescence intensity data at 525 nm were acquired by subtracting a background
fluorescence of 16b at the same wavelength from the original fluorescence intensity
readings. Each reaction was analyzed three times in order to acquire the averaged

fluorescence values and standard deviation (the error bar).
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Figure S5. 2-Hydroxyquinoline (HQ) inhibition on PON1 catalysis analyzed by the
fluorescence assay based on 16b. Time-course kinetic analysis of HQ inhibition on
PON1 (250.9 U L', 1.25% glycerol) catalysis was performed in the presence of
TBBL (10 mM in ACN, 1.5%) in the Tris buffer. Each PONI reaction contained 0, 50,
100 or 200 uM of HQ in 1.5% ACN.
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Spectra

Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name ~ D:\Data\c5\N3RHODAMINE_000005.d 6/4/2018 3:17:54 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name ~ N3-Rhodamine Instrument: BRUKER FT-MS solariX
Comment ESI Positive
Intens. 525.29749
x109
6
N o N
54
o
49 9
34
2
14
0 T T ; T T T
525.1 525.2 525.3 525.4 5255 miz
[— N3RHODAMINE_000005.d: +MS ]
Meas.m/z # Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
52529749 1 C31H37N602 10000 525.29725 -0.24 -0.45 89 165 even ok
Bruker Compass DataAnalysis 4.0 printed:  6/4/2018 3:17:54 PM Page 1 of 1
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N3-Rhodamine B

Pulse Sequence: s2pul

Mercury-400BB "MerPlus400"
Date: Jun 15 2018

Solvent: cdcl13

Ambient temperature

Total 432 repetitions

168.110

153.336

153.321

148.793

~_<

132.351

131.205

128.708

T \_127.999

123.761

—122.673

108.052

105.471

97.661

77.317

76.683

64.887

49.262

44.285

37.454

27.662

12.514

ppm
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\a4\SCARBOXYFLUORESCEIN_000004.d 12/31/2020 2:42:36 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name 5-carboxyfluorescein Instrument: BRUKER FT-MS solariX
Comment ESI Positive
Intens. 377.06560
x1081

2.5

2.0

0] 13a (5-isomer)

0.54
0.0 T T T T ) T T T r
376.90 376.95 377.00 377.05 377.10 377.15 377.20 377.25 miz
\— 5CARBOXYFLUORESCEIN_000004.d: +MS
Meas. m/z # Formula Score m/iz err[mDa] err[ppm] mSigma rdb e Conf N-Rule
377.06560 1 C21H1307 100.00 377.06558 -0.02 -0.05 88 155 even ok
Bruker Compass DataAnalysis 4.0 printed: 12/31/2020 2:42:36 PM Page 1 of 1
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S-Carboxyfluorescein

Pulse Sequence: s2pul

Mercury-400BB "MerPlus400"
Date: Feb 21 2022

Solvent: dmso

Ambient temperature

Total 32 repetitions

13a (5-isomer)
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5-Carboxyfluorescein

Pulse Sequence: s2pul

Mercury-400BB "MerPlus400"
Date: Feb 21 2022

Solvent: dmso

Ambient temperature

Total 4400 repetitions
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\a4\6CARBOXYFLUORESCEIN_000002.d 12/31/2020 2:44:40 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name  6-carboxyfluorescein Instrument: BRUKER FT-MS solariX
Comment ESI Positive
Intens. 377.06562
x108]
2.5
2.0
1.5
1o] 13b (6-isomer)
0.54
0.0 T T T T T
376.8 376.9 377.0 3771 3772 3773 m/z
\— 6CARBOXYFLUORESCEIN_000002.d: +MS
Meas. m/z # Formula Score m/iz err[mDa] err[ppm] mSigma rdb e Conf N-Rule
377.06562 1 C21H1307 100.00 377.06558 -0.04 -0.10 75 155 even ok
Bruker Compass DataAnalysis 4.0 printed: 12/31/2020 2:44:40 PM Page 1 of 1
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6-Carboxyfluorescein

Pulse Sequence: s2pul

Mercury-400BB "MerPlus400"
Date: Feb 21 2022

Solvent: dmso

Ambient temperature

Total 32 repetitions
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6-Carboxyfluorescein

Pulse Sequence: s2pul

Mercury-400BB "MerPlus400"

Date: Feb 21 2022
Solvent: dmso
Ambient temperature

Total 1392 repetitions
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\a#\SFLUORESCEINNHSESTER_000003.d 12/31/2020 2:55:28 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name 5-fluorescein-NHS ester Instrument: BRUKER FT-MS solariX
Comment ESI Positive
Intens. 474.08166

x108

1251 HO 0 OH

1.00 O

0.754 O

QN 0
0.50 .
14a (5-isomer)
0.254
0.00 T T T T T i T
473.95 474.00 474.05 474.10 47415 47420 474.25 m/z
\— SFLUORESCEINNHSESTER_000003.d: +MS

Meas. m/z # Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
47408166 1 C25H16NO9 100.00 474.08196 0.30 0.63 131 185 even ok
Bruker Compass DataAnalysis 4.0 printed: 12/31/2020 2:55:28 PM Page 1 of 1
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\a4\6FLUORESCEINNHSESTER_000006.d 12/31/2020 3:15:11 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name  6-fluorescein-NHS ester Instrument: BRUKER FT-MS solariX
Comment ESI Positive
Intens. 474.08178
x109
2.04

O_

o)
M
N
I
1.0q O
14b (6-isomer)

0.54
0.0 . . oid k? , ‘ : ,
" 473.90 473.95 474.00 474.05 47410 47415 474.20 474.25 miz
\— 6FLUORESCEINNHSESTER_000006.d: +MS
Meas. m/z # Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
47408178 1 C25H16NO9 100.00 474.08196 0.17 0.37 9.8 185 even ok
Bruker Compass DataAnalysis 4.0 printed: 12/31/2020 3:15:11 PM Page 1 of 1
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6-FAM-NHS

Pulse Sequence: s2pul

UNITYplus-400 "unityd00"
Date: Feb 21 2022
Solvent: DMSO

Ambient temperature

Total 64 repetitions

10.197

7.937

—6.712
6.697

/

6.585

\6.564

5,558

2.873

.404

2.597

L0723

19.72

10.30

?2.95

40.86

47.96
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\a4\5FAMEXOBCN5_000002.d 4/9/2021 4:06:24 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name 5-FAM-exo-BCN-5 Instrument: BRUKER FT-MS solariX
Comment ESI Negative
Intens. 685.16824
x108
HO
34
Qe
HY THo y O }OH
o \=
O)LH/\/\S/\/N
o o
2 15a (5-FAM isomer)
'y
684.9 685.0 685.1 6852 6853 685.4 "miz
\— 5FAMEXOBCN5_000002.d: -MS
Meas. m/z # Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
68516824 1 C36H33N208S2 100.00 68516838 0.14 0.20 551 215 even ok
Bruker Compass DataAnalysis 4.0 printed: 4/9/2021 4:06:24 PM Page 1 of 1
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\a4\6FAMEXOBCNS5_000002.d 4/9/2021 4:20:16 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name  6-FAM-exo-BCN-5 Instrument: BRUKER FT-MS solariX
Comment ESI Negative
Intens. 685.16818
x108

34

15b (6-FAM isomer) HQO

684.9 685.0 685.1 6852 685.3 685.4 miz
[— 6FAMEXOBCN5_000002.d: -MS

Meas. m/z # Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
68516818 1 C36H33N208S2 100.00 685.16838 0.20 0.29 603 21.5 even ok
Bruker Compass DataAnalysis 4.0 printed: 4/9/2021 4:20:16 PM Page 1 of 1
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\a4\EXOBCN65_000024.d 12/31/2020 4:17:31 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name exo-BCN5-6(5) Instrument: BRUKER FT-MS solariX
Comment ESI Negtive
Intens. 1211.47273
x109]
1212.47583
2.04
H Ho
1.54 H
)kN/\/\s/\/N
16a (5-FAM isomerg—I o
1.0 1213.47796
0.54
1214.47963
1215.48133
( JA L& N , N
1211 1212 1213 1214 1215 m/z
[— EXOBCNG5_000024.d: +MS |
Meas. m/z # Formula Score m/z err err  mSig rdb e N-R
[mDa] [ppm] ma Conf ule
1211.47273 1 C67H71N8010S2 100.00 1211.47291 0.18 0.14 178 36.5 even ok
Bruker Compass DataAnalysis 4.0 printed: 12/31/2020 4:17:31 PM Page 1 of 1
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S-FAM-RhoB-ex0-BCN-6 J +T

~_Z o P
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Mercury-400BB  "MerPlus400" 16}
Date: Apr 1 2021
Solvent: dmso
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Total 32000 repetitions

39.916
39.500
39.290
39.080

-

\gfiﬁ.B?d L

40.122

12.407

16a (5-FAM isomer) o ©)
B,
2 o
- 33
- Dl
L
@ s 2 . - J
g g s ge g >
S EAE ~ B £og s 7
= B 28 n5g @ 2
g o 37 = 3 7 7 A
o = 2 & = g
|
| |
| | | C
k___ | FQL.\FFLLI\_ ;,M ‘[ ‘c (E(&,ftrrl‘g
., = e, _ S =
180 160 140 120 100 80 60 40 20 ppm

S34



Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\a4\RHOB6FAMEXOBCNG_000003.d 4/9/2021 3:56:39 PM
Method broadband first signal Operator: YU HSIAO-CHING
Sample Name Rhoab-6-FAM-exo-BCN-6 Instrument: BRUKER FT-MS solariX
Comment ESI Negative
Intens7. 1209.45827
x10 - \ (
~N AN~
2.01
/\/\N,N\N
1.54 o
H Ho H
O)ku/\/S\S/\/N J o]
o] =
16b (6-FAM isomer) \ Vel
1.0 HO
0.54
1209.0 12092 1209.4 12096 12098 1210.0 miz
\— RHOB6FAMEXOBCNG_000003.d: -MS
Meas. m/z # Formula Score m/z err err  mSigm rdb e N-R
[mDa [ppm] a Conf ule
1209.45827 1 CB67H6INBO10S2 100.00 1209.45836 0.09 0.07 1322 375 even ok
Bruker Compass DataAnalysis 4.0 printed: 4/9/2021 3:56:39 PM Page 1 of 1
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