Electronic Supplementary Material (ESI) for Analytical Methods.
This journal is © The Royal Society of Chemistry 2021

A fluorescent probe for rapid detection of low
concentration mercury ions and its application in

biological cells

Chun Kap*al, Xing Wang 21, Linyun Wu 2, Xiaotao Shao ?, Haizhu Xing®, Min YouPand
Jing Zhu

College of Science, Department of Chemistry and Material Science, Nanjing Forestry University, 159
LongpanRoad, Nanjing 210037, China

Department of Pharmacy, Jiangsu Key Laboratory for Pharmacology and Safety Evaluation of Chinese
Materia Medica, Nanjing University of Chinese Medicine, 138 XianlinDadao, Nanjing 210023, China

Contents
1. NMR and IMIS SPECEIa...cccuuiiiieiiiiniiiiniiiineieieneierensieieasessnsserensssssssersnsssssnsssssnssssnnss S1

2.Experiment methods and graphs.......c.ccoviiiiiiiiiiiiiiiiiic e S3



1. NMR and MS spectra
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Fig. S1. 'H NMR (CDCls, 600 MHz) spectra of compound RBSH.
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Fig. S2. 13C NMR (CDCls, 600 MHz) spectra of compound RBSH.
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Fig. S3. ESI-MS spectrum of compound RBSH.
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Fig. S4. 'H NMR (CDCls, 600 MHz) spectra of compound RBSH+Hg2*.
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Fig. S5. ESI-MS spectrum of compound [L + CH3COOHg*+H*].

2. Experiment methods and graphs

Calculation of association constant

The association constant (K,) of RBSH- HgZ* complex was determined by Benesi-Hildebrand Formula (1):
1
AF = F = Fy = OF = [Hg**(Fnx — Fo)/ (2 + [Hg?*])
a

Where F is the fluorescence intensity at 592 nm upon addition of different concentration of HgZ*, Fq is the
fluorescence intensity at 592 nm in the absence of Hg2* and Fmay is the saturated intensity at 582 nm in the presence
of Hg2**.The association constant (Ka) was evaluated graphically by plotting 1/[F-Fo] against 1/ [ Hg2*]. Linear fit to
the data according to the formula (1), through the slope and intercept, the binding constant of RBSH was calculated
as 1.658*10°> M1,
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Fig. S6. Binding constant.
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Determination of detection limit

According fluorescence titration experiments, we can also calculate the detection limit of RBSH for Hg?*. The
fluorescence intensity of the blank samples was measured for 10 times, calculate the standard deviation of the
fluorescence intensity at 592 nm. Then, make a curve based on the fluorescence intensity of RBSH at 592 nm and

the concentration of Hg2*to obtain the slope. The detection limit was calculated according to the following formula:

N
Detection limit =22 SD= iZ(Xi - X)? (2)
S N-15

Where SD is the standard deviation of the blank solution detected for 10 times; S is the slope of the calibration

curve. Finally, the detection limit of RBSH is calculated to be 5.9 nM.
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Fig. S7. Minimum detection limit

MTT method

MTT method was used to perform cytotoxicity test to detect cell survival and growth. We used Hela cells as
the experimental cells. Hela cells were placed in a 96-well plate and placed in atmosphere at 37 °C and 5% CO, for
12 hours. Take the supernatant and add probe culture solution of different concentrations, then take the
supernatant and add 5mg/mL MTT stock solution and leave it for 4h. Finally, take the supernatant again, add 150uL
DMSO to each well plate. The absorbance of each well was measured at 550 nm using a microplate reader (Bio-
Rad, Model 550). The experiment was repeated three times to get the average value. We selected Hela cells as the
cells used for imaging experiments. Hela cells were placed in high glucose medium supplemented with 10% FBS
(fetal bovine serum), 100 units/mL penicillin and 100 units/mL streptomycin temperature streptomycin in high
glucose medium. The temperature was 37°C, and the culture environment was in an air atmosphere of 5% CO,.
Hela cells incubated in the incubator were seeded in 24-well plates at 1.5x10° cells per well. Six hours after the
probe RBSH was added, the cells were washed three times with PBS and live-cell imaging was performed. In
addition, pretreatment with 10 pM Hg?* for 1h, and then adding 10 uM probe RBSH for 5h as a control group.

Fluorescence images of cells were recorded under an inverted fluorescent microscope.
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Fig. S8. Cytotoxicity assay of probe RBSH for Hela cells by the MTT test. Hela cells were respectively cultured in the
presence of different concentrations of RBSH (1.25, 2.5, 5, 10, and 20uM) at 37°C for 24h. For the control group,

HELA cells were incubated under the same conditions but without the probe RBSH.

Mercury ion probe comparison
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Table S1 LOD comparison
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