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Synthetic routes
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Scheme S1. The syntheses of the designed probes. a) NEt3, CH>Cla, 98% for 1¢, and
61% for 2¢; b) K2CO3, D-cysteine-HCI1, H2O/MeOH, 36% for CBP 1, 26% for CBP 2

and 85% for CBP 3; ¢) EDCI, DMAP, CH2Cly, 43%.
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Figure S1. The HPLC analyses of CBP 1 with CES2: (A) CBP 1 (10 mM); (B) CBP 1
(10 mM, 0.5 mL) with CES2 (5 pg/mL, 0.5 mL); (C) Luciferin (10 mM); (D)
Thiophene-2-carboxylic acid (10 mM).
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Figure S2. The HPLC analyses of CBP 2 with CES2: (A) CBP 2 (10 mM); (B) CBP 2
(10 mM, 0.5 mL) with CES2 (5 pg/mL, 0.5 mL); (C) Luciferin (10 mM); (D) Butyric
acid (10 mM).
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Figure S3. The HPLC analyses of CBP 3 with CES2: (A) CBP 3 (10 mM); (B) CBP 3
(10 mM, 0.5 mL) with CES2 (5 pg/mL, 0.5 mL); (C) Luciferin (10 mM).
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Figure S4. The ESI-MS spectrum of CBP 1 (10 mM) upon incubation with CES2 (5

pg/mL).
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Figure S5. The influence of pH value on the CES2 detection by CBP 1 (n = 3). Each

value was represented as mean + SEM.
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Figure S6. The investigation of the CES2 specificity of CBP 1 by using the cell lysate
(n=3). *** P<(0.001, according to unpaired ¢ test. Each value was represented as mean

+ SEM.
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Figure S7. The viability of ES-2-Fluc cells after incubating with different
concentrations of LPA (n = 3). Each value was represented as mean = SEM, and the

ICso value was fitted by GraphPad Prism 8.
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Table S1. Representative studies for CES2 detection

Chemical structure Aex/em Km
LOD Reference
(Strategy) (nm) (UM)
/s 3
%O\QSHNJ)\OH ‘
S / 5.80 0.0045 ug/mL | This work
(Bioluminescence)
'1 .
oL o
?} Q 380/560 | 3.48+0.61 / 1
(Fluorescence)
O s
N o)
o 548/605 | 6.60 +3.70 / 2
(Fluorescence)
sesan
S ° 430/542 | 8.58+0.55 | 0.012 pg/mL 3
(Fluorescence)
° N
of 9!
>~y 450/560 21.72 1.986 pg/mL 4
(Fluorescence)
CN
NCT p
(0] (0]
\ O o 590/640 0.93 0.017 pg/mL 5
(Fluorescence)
° 560/612 | 3.06 +0.57 0.460 pg/mL 6
(Fluorescence)
. p
Cry/ 498/660 / 0.165 ng/mL 7
(Fluorescence)
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NMR and HRMS spectra

"H-NMR spectra of compound 1¢
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I3C-NMR spectra of CBP 1
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"H-NMR spectra of compound 2¢
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I3C-NMR spectra of CBP 2
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"H-NMR spectra of compound 3¢
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I3C-NMR spectra of CBP 3
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HRMS spectra of CBP 3

CBP3#75 RT: 0.38 AV: 1 NL: 2.63E9
T: FTMS + p ESI Full ms [150.0000-950.0000]

1004 475.9963

303 490.0101

253 |
20 |

J 1 513.9520

404.0289  461.0509 | | 537.0494 6120255
1 177.0068 241.0306 280.0205  338:3409  390.0132 | 425.9991 | ‘559.9482 | 649.9805 691.0318 739.1744 851.2460 904.6866 933.0256

e B e L e L o e e o LB o o B e e e L L s e e o e T T T
150 200 250 300 350 400 450 550 600 650 700 750 800 850 900 950
m/z

S16



References

1. X. Tian, F. Yan, J. Zheng, X. Cui, L. Feng, S. Li, L. Jin, T. D. James and X. Ma, Anal.
Chem., 2019, 91, 15840-15845.

2. K. Kailass, O. Sadovski, M. Capello, Y. Kang, J. B. Fleming, S. M. Hanash and A.
A. Beharry, Chem. Sci., 2019, 10, 8428-8437.

3.Q.Jin, L. Feng, D. D. Wang, Z. R. Dai, P. Wang, L. W. Zou, Z. H. Liu, J. Y. Wang, Y.
Yu, G. B. Ge, J. N. Cui and L. Yang, ACS Appl. Mater. Interfaces,2015,7,28474-28481.
4. Z. Meng meng, L. Peng, H. Feng and J. Yan, Chem. Phys. Lett., 2021, 785, 139143-
139148.

5.S.Y. Liu, X. Zou, Y. Guo and X. Gao, Anal. Chim. Acta,2022,1221,340126-340134.
6. L. Feng, Z. M. Liu, L. Xu, X. Lv, J. Ning, J. Hou, G. B. Ge, J. N. Cui and L. Yang,
Chem. Commun., 2014, 50, 14519-14522.

7. 1. Li, J. Cao, W. Wu, L. Xu, S. Zhang, P. Ma, Q. Wu and D. Song, Sens. Actuators,
B,2023,377, 133122-133129.

8. Z. Chen, J. Yu, K. Sun, J. Song, L. Chen, Y. Jiang and Z. Wang, Analyst, 2023, 148,
876-887.

9.Y. Wang, F. Yu, X. Luo, M. Li, L. Zhao and F. Yu, Chem. Commun., 2020, 56, 4412-
4415.

10. X. Y. Zhang, T. T. Liu, J. H. Liang, X. G. Tian, B. J. Zhang, H. L. Huang, X. C. Ma,
L. Feng and C. P. Sun, J. Mater. Chem. B, 2021, 9, 2457-2461.

11. Q. Jin, L. Feng, D. D. Wang, J. J. Wu, J. Hou, Z. R. Dai, S. G. Sun, J. Y. Wang, G.
B. Ge, J. N. Cui and L. Yang, Biosens. Bioelectron., 2016, 83, 193-199.

12. C. Ozsan, K. Kailass, E. M. Digby, T. Almammadov, A. A. Beharry and S. Kolemen,
Chemical Communications, 2022, 58, 10929-10932.

13.J. Lamego, A. S. Coroadinha and A. L. Simplicio, Anal Chem, 2011, 83, 881-887.

S17



