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Design, Synthesis and Biological Evaluation of the Two-photon Fluorescence Probe for Acetylcholinesterase
Detection

FAN Haoqun, LI Li*(Department of Pharmacy, Zhejiang Hospital, Hangzhou 310013, China)

ABSTRACT: OBJECTIVE To design and synthesize a two-photon fluorescence probe for acetylcholinesterase(AchE)
detection, and evaluate its imaging detection performance toward AChE. METHODS The probe was synthesized by
esterification and substitution reaction and the structures of synthetic compounds were fully characterized by "H-NMR, 3C-NMR
and ESI-MS. The signal-to-noise ratio, sensitivity, specificity, enzyme kinetics and double correlation absorption cross-sectional
area of fluorescence response of probe toward AChE were evaluated. Whether the probe could be used to screen AChE inhibitors
in vitro was studied. One and two photon imaging experiments were conducted to investigate the ability of probes for detecting
changes of AChE activity in cell and tissue levels. RESULTS The structures of synthetic products were confirmed by 'H-NMR,
13C-NMR and ESI-MS. The fluorescence signal-to-noise ratio of the probe toward AChE was 15 times and the detection limit
was 0.23 U-mL"!. The probe also exhibited strong specificity and excellent binding constant for AChE detection, and could be
applied for screening AChE inhibitors. Meanwhile, the reaction solution of probe with AChE showed the optimal two-photon
absorption was 820 nm. Moreover, the probe could be successfully used for imaging the changes of AChE activity in living cells
and tissues, and the detection depth of tissue imaging could reach 110 um. CONCLUSION In this study, a two-photon
fluorescence probe for AChE detection has been successfully developed, and this probe has the potential to become a two-photon
imaging reagent for detecting AChE activity in vivo.

KEYWORDS: acetylcholinesterase; organic fluorescent probe; cell and tissue imaging; two-photon imaging
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Fig. 1 Design strategy and response mechanism of probe(A) and synthetic route of probe(B)
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Fig.2 Assay data in vitro

A-UV-Vis absorption spectra of probe before and after being reacted with AChE; B—fluorescence spectra of probe to AChE at varied concentrations;
C-linear fitting of fluorescence intensity of probe to AChE; D-real-time response of probe toward AChE; E—fluorescence response of probe to various
substances; F-lineweaver-burk plot for the enzyme-catalyzed reaction of AChE to probe.
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Fig. 5 Cell experiment data

A-viability of cells incubated with probe for 24 h; B—one-photon and two-photon images of probe to the changes of AChE activity in PC12 cells, scale
bar=20 um; C—average fluorescence intensity in ten arbitrary regions in figure B a—f.
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Fig. 6 Two-photon images of probe to AChE were obtained in a depth of 50-120 um(Scale bar=100 um)
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