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Abstract It is known that carboxylesterase (CaE) are a group of isoenzymes commonly distributed in mammalian organs,
and they can catalyze the hydrolysis of carboxyl ester. As a result, they play an important role in detoxification of narcotics or
chemical toxin clearance. Moreover, they serve as important drug candidates for protein-based therapeutics or drug targets for
chemotherapeutic prodrug activation. It is reported recently that human plasma carboxylesterase can be a novel biomarker
candidate for hepatocellular carcinoma. Therefore, establishing a reliable fluorescent system for detecting carboxylesterase is
of great importance in terms of biochemical studies as well as clinical applications. Herein, we report a new fluorometric
turn-on assay for carboxylesterase activity and inhibitor screening with compound 1 by utilizing the aggregation-induced
emission (AIE) feature of tetraphenylethylene (TPE) molecules. The sensing mechanism is illustrated in Figure 1 and ex-
plains as follows: (i) the pyridinium moiety may render compound 1 water-soluble. As a result it is anticipated that compound
1 is weakly emissive in aqueous solutions according to previous studies; (ii) the incubation of carboxylesterase with com-
pound 1 can result in cleaving the carboxylic ester bond, followed by hydrolysis and 1,6-elimination of p-quinonemethide to
yield the p-pyridine substituted TPE (TPE-Py). TPE-Py is not soluble in aqueous solutions, thus aggregation will occur and
turn on the fluorescence of TPE moiety based on the AIE feature of TPE compounds. In this way, compound 1 can be em-
ployed for the fluorescence turn-on assay for carboxylesterase activity. The results reveal that the buffer solution of com-
pound 1 emitted very weakly. However, the green fluorescence emission was switched on after addition of carboxylesterase.
Carboxylesterase at concentrations as low as 5.67X 10> U/mL can be assayed with compound 1. Further results clearly in-
dicate that compound 1 can be utilized not only for carboxylesterase activity assay but also for the corresponding inhibitor
screening. More importantly, this probe can be applied for detection of carboxylesterases in living cells.
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Figure 1 The chemical structure of probe 1 and the detection rationale
for CaE
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Figure 2 The synthetic route for compound 1
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Figure 3 The fluorescence spectra of 1 [5 umol/L in PBS (10 mmol/L)
buffer solution (pH=7.4), containing 20% DMSO] in the presence of
CaE (0.1 U/mL) after incubation at 37 “C for different times; inset shows
the photo of the corresponding solutions of 1 without (A) and with (B)
CaE (0.1 U/mL) after incubation at 37 “C for 120 min under UV light
(365 nm) illumination
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Figure 4 Microscope image of 1 [5 pmol/L in PBS (10 mmol/L) buffer
solution (pH=7.4), containing 20% DMSO] in the absence (a and b) and
presence (¢ and d) of CaE (0.1 U/mL) after incubation at 37 C for 120
min. Scale bar=10 pm
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Figure 5 Fluorescence responses of 1 (5 umol/L) at 505 nm to various
species: CaCl, (50 mmol/L), MgCl, (50 mmol/L), H,O, (50 mmol/L),
CIO" (50 mmol/L), vitamin C (VC, 50 mmol/L), cysteine (Cys., 50
mmol/L), human serum albumin (HSA, 100 mmol/L), bovine serum
albumin (BSA, 100 mmol/L) and carboxylesterase (CaE, 0.1 U/mL). The
measurements were performed in PBS (10 mmol/L) buffer solution (pH=
7.4) containing 20% DMSO and the data were collected after incubation
at 37 ‘C for 120 min
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Figure 6 (a) Variation of the fluorescence intensity at 505 nm vs. the
reaction time at CaE concentrations (from bottom to top): 0 (control),
0.005, 0.01, 0.02, 0.03, 0.04, 0.05 and 0.1 U/mL; (b) the plot of the fluo-
rescence intensity against the CaE concentration in the range of 0~0.05
U/mL. The measurements were performed in PBS (10 mmol/L) buffer
solution (pH=7.4) containing 20% DMSO and the data were collected
after incubation at 37 C for different time
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Figure 8 Confocal fluorescence images of HeLa cells. (a) HeLa cells
only; (b) HeLa cells were incubated with 1 (5 umol/L) for 120 min; the

differential interference contrast (DIC) images of the corresponding sam-
ples are shown below (c and d)
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for CoH3NO, ™ (M"): 618.74; found 618.4. Anal. calcd
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for C44H36F6N20882: C 5879, H 404, N 312, found C
58.67, H 4.28, N 3.06.

4.2 Hela 40 #) CaE 1N

HeLa 4MURFFESH 10%54E 4 IiE ) DMEM
(Gibco)H, MREFEHILE 37 °C, MEESH S%IEMN CO,
SRR RIS RS BB IR AL UL EE 20 h. fEA
HIF HeLa 41 FH DMEM &5 ¥E 3 %, SAJE IMALED) 1
(5 umol/L) 540 stk 60 min, ELEEAEMOGHR L&
EREE UL, .
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