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Abstract 

A fluorescence “off–on” probe CMP for thiols was designed with coumarin as the 

fluorophore and maleimide as the receptor. The fluorescence of the coumarin was 

quenched through photoinduced electron transfer (PET) from the fluorophore to 

maleimide group. The Michael addition of the mercapto group toward maleimide 

formed a thioether with relatively weak fluorescence. The intramolecular nucleophilic 

substitution of amino group in cysteine (Cys) to alkylthio produced a much stronger 

fluorescent amino adduct, which was supported by UPLC-MS and NMR titration. The 

above sensing mechanism ensured CMP a highly sensitive probe toward Cys over 

GSH and Hcy. The fluorescence intensity at 495 nm was linear with Cys 

concentration over the range of 010 M with a detection limit of 14 nM and a rapid 

response time of 20 min. High selectivity and good competition of the probe toward 

thiols over other biologically relevant species enabled us to monitor 

mercapto-containing proteins as well as fluorescence imaging Cys in living cells. 
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1. Introduction 

Glutathione (GSH), cysteine (Cys) and homo-cysteine (Hcy) are important 

biological low-weighted thiols in many physiological and pathological processes. 

They play vital roles in intracellular redox homeostasis through the equilibrium 

between the free thiols and oxidized disulfides (Kand et al., 2012; Zhang et al., 2004). 

Abnormal levels of these thiols in biological systems are implicated in many kinds of 

diseases. GSH serves as the key regulator of the redox state of protein thiols and 

maintains intracellular redox activities, xenobiotic metabolism, intracellular signal 

transduction and gene regulation (Dalton et al., 1999). Cys deficiency is reported to be 

related to slowed growth in children, depigmentation of hair, liver damage, loss of 

muscle and other health problems (Shahrokhian, 2001). Abnormal levels of 

intracellular Hcy are involved in cardiovascular and Alzheimer’s diseases (Seshadri et 

al., 2002). Therefore, selective and sensitive detection of thiols is of great 

significance. 
                                                        
1
 Tel: +86-21-64252331; Fax: +86-21-64233161 



Download English Version:

https://daneshyari.com/en/article/5031192

Download Persian Version:

https://daneshyari.com/article/5031192

Daneshyari.com

https://daneshyari.com/en/article/5031192
https://daneshyari.com/article/5031192
https://daneshyari.com

