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Abstract: Biothiols (Cys, GSH, and Hcy) are thiol-containing small molecules with relatively high abundance in
organisms, and the imbalance of their homeostasis is closely associated with various diseases. Therefore, developing
a detection method for biothiols with high sensitivity, high selectivity, and rapid response is particularly crucial for
disease monitoring. In this study, a triphenylamine-based near-infrared fluorescent probe P11 for biothiols was con-
structed using triphenylamine as the electron donor group, 1,3-indanedione as the electron acceptor unit, and elec-
tron-deficient C=C double bonds as the recognition sites. The Michael addition reaction between the thiol group of
biothiols and the electron-deficient C=C double bonds results in the fluorescence quenching of the probe. Probe P11
exhibits multiple advantages, such as near-infrared emission (690 nm) , rapid response (60 s), and a large Stokes
shift (215 nm). The detection limits (LODs) for Cys, GSH, and Hcy are as low as 33.9 pmol/L, 29.0 pumol/L,
and 34. 3 pmol/L, respectively. Probe P11 has successfully achieved fluorescent imaging of exogenous and endoge-
nous biothiols in mice, providing an effective tool for the diagnosis of biothiol-related diseases and in vivo imaging re-

search.
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Fig.1 Synthetic route of probe P11 and its recognition mechanism toward Cys, Hey, and GSH
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Fig.2 (a)-(c)UV-Vis absorption spectra of P11 (10 wmol/L) towards biothiols (Cys, GSH, and Hey). (d)-(e)UV-Vis ab-

sorption spectra and colorimetric images of P11 (10 wmol/L) in the presence of various analytes (0.40 mmol/L) , includ-
ing: 1. blank, 2. Cys, 3. GSH, 4. Hey, 5. Asp, 6. Phe, 7. Pro, 8. Val, 9. 1le, 10. Thr, 11. Tyr, 12. Met, 13. Ala, 14.
Glu, 15. Lys, 16. Arg, 17. Gly, 18. His, 19. Trp, 20. Leu, 21. GIn, 22. Ser, 23. AcO", 24. CN", 25. HS"
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(a)—(c)Fluorescence response spectra of P11 (10 wmol/L) toward biothiols (Cys, GSH, and Hcy). (d)-(f)Linear rela-

tionships between fluorescence intensity of P11 (2 wmol/L) and biothiol concentrations
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(a) - (b) Fluorescence spectral responses and fluorescence colorimetric images of P11 (10 wmol/L) to various analytes

(0.40 mmol/L). (¢)Fluorescence response spectra of P11 (10 pmol/L) to biothiols (1.0 mmol/L) in the presence of inter-
ference substances (1.0 mmol/L) , including: 1. blank, 2. Asp, 3. Phe, 4. Pro, 5. Val, 6. Ile, 7. Thr, 8. Tyr, 9. Met,
10. Ala, 11. Glu, 12. Lys, 13. Arg, 14. Gly, 15. His, 16. Trp, 17. Leu, 18. Gln, 19. Ser, 20. AcO", 21. CN", 22.

HS™, 23. Cys, GSH, and Hcy. (d) Time-dependent fluorescence response curves of P11 (10 wmol/L) toward biothiols (0

and 0.40 mmol/L) recorded every 5 s from 0 to 95 s. (e) Fluorescence response spectra of P11 (10 pmol/L) to biothiols

(0 and 1.0 mmol/L) at different pH values (3.5-11.5)
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(a)-(b)Exogenous fluorescence imaging of Cys and GSH in nude mice. Image was taken at (1) 0 min, (2) 1 min, (3)

2 min, (4) 5 min, (5) 10 min, (6) 15 min. (c¢) Endogenous fluorescence imaging of biothiols in nude mice, (1) blank
mice, image was taken at (2) 0 min, (3) 1 min, (4) 2 min, (5) 5 min, (6) 10 min. (d)-(f)Quantification of the fluo-

rescence signal at the injection site in (a)-(c), obtained by a fixed-size ROI analysis in AMIView and reported as RAD

(SNR values were 11.8, 8.0 and 10.6, respectively)
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