A sensitive and selective fluorescent probe for acetylcholinesterase: synthesis, performance, application and mechanism
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Fluorescence spectra of BDFA in PBS with different pH 
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Fig. S1 Fluorescence spectra of BDFA (2 μM) in the absence and presence of AChE (2 U/mL) in PBS solutions of pH 5-9. λex= 470 nm
Time-dependent fluorescence spectra of BDFA and BDFA-AChE reaction product
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Fig. S2 Changes in the fluorescence spectra of BDFA and BDFA-AChE reaction product with storage time. λex= 470 nm
Study on the BDFA-AChE reaction mechanism by the HPLC method
[image: image3.emf]0 1 2 3 4 5 6 7 8

 

Time (min)

 BDFA

 

 BDFAP

 

 

 BDFA-AChE


Fig. S3 Comparison of HPLC spectra of BDFA, BDFAP and BDFA-AChE reaction solution. The compounds were separated by reverse-phase HPLC with equivalent elution [Column: C18, 150×4.6 mm, 3.5 μm; eluent: 20% H2O / 80% CH3OH; flow rate: 0.7 mL/min; column temperature: 35 ℃；detection wavelength: 460 nm).

Comparison of the analytical performance of BDFA and reported AChE fluorescent probes
Table S1 Analytical parameters of BDFA and reported AChE fluorescent probes
	Probe

structure
	Linear range
	Detection limit
	Response time
	Ref.
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	0.36
U/mL
	30 min
	J. Am. Chem. Soc., 2019, 141, 2061-2068.

	[image: image5.emf]N

O

O

O

N
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	0.1173 U/mL


	3 h
	ACS Sens., 2020, 5, 83−92.
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	0-20 U/mL
	0.017 U/mL
	6 h
	Chem. Sci., 2020, 11, 11285-11292.
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	0-80 U/mL
	0.127 U/mL
	3 s
	Anal. Chem., 2020, 92, 13405-13410.
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	0-20 U/mL
	0.21 U/mL
	15 min
	J. Mater. Chem. B, 2021, 9, 2623–2630
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	0.0045-1 U/mL
	0.0045 U/mL


	20 min
	This work


Determination of AChE activity in the blood samples
Table S2. Determination of AChE activity in the blood samples by BDFA-based fluorometry and Ellman assaya
	Measured AChE activity
	Sample
	BDFA (u/L)
	RSD

(n=3)
	Ellman method

(u/L)
	RSD

(n=3)

	Blood AChE
	1
	4603.4±171.2
	3.7%
	4752.5±

206.0
	4.3%

	
	2
	4683.6±125.5
	2.7%
	4876.0±

103.4
	2.1%

	
	3
	4456.8±127.3
	2.9%
	4647.8±

202.7
	4.4%


a The blood samples collected from three healthy volunteers in our laboratory were diluted 20 times with PBS solution (pH 7.0, 10 mM) to prevent blood clotting. Subsequently, ethopropazine hydrochloride (200 μM) was added to the blood samples to inhibit BChE activity. Then, AChE activity in blood samples was determined by BDFA-based fluorometry and Ellman assay, respectively.
Structural characterization of BDFA and BDFA-AChE reaction product (BDFAP)
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Fig. S4 1H-NMR spectra of BDFA
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Fig. S5 13C-NMR spectra of BDFA
[image: image12.png]#1035 |+ESI Scan (3.033 min) Fiag=130.0v YwhtAd Subliact

4431517
85 (Meal

75
&5
55
45
a5
25
21768

15

05
0 Lo bt bdllibe el oo b L

10 200 0 40 S0 00 70 @0 90 1000 1100 1200 1300 1400 1500 180D 1700 180D 1300 2000 200 2200 2300 2400 2800
Counts vs. Massto-Charge (/2]




	Sample No.
	Formula (M)
	Ion Formula
	Measured m/z
	Calc m/z
	Diff (ppm)

	BDFA
	C23 H24 N4 O2 S
	C23 H24 N4 Na O2 S
	443.1517
	443.1512
	1.13


Fig.S6 ESI-MS spectra of BDFA
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Fig. S7 1H-NMR spectra of BDFAP
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	Sample No.
	Formula (M)
	Ion Formula
	Measured m/z
	Calc m/z
	Diff (ppm)

	BDFAP
	C20 H19 N3 O S
	C20 H20 N3 O S
	350.1320
	350.1322
	0.57


Fig. S8 ESI-MS spectra of BDFAP
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