HEE biosensors

Development of a Fluorescein-based Probe with an “off—on”
Mechanism for Selective Detection of Copper(Il) ions and Its

Application in Imaging of Living Cells
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1. Synthesis of the N2 Probe
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Scheme S1. Synthesis route of the N2 probe.

According to the literature!, fluorescein hydrazine was synthesized from fluorescein
and hydrazine hydrate. To this end, 6.00 g (18.05mmol) of fluorescein dissolved by 110
mL of anhydrous ethanol to a 250 mL three-neck flask; then, 8.0 mL of hydrazine hydrate
was added slowly for about 30 minutes. The temperature was raised to 80 °C, and the
reaction was refluxed for 12 h. After finishing, the solution was cooled to room tempera-
ture, and the solvent was evaporated. Then, 500 ml of water was added, and the pH was
adjusted to 4-5 with hydrochloric acid. The pH was continually adjusted with sodium
hydroxide to 9-10. The filter cake was washed three times and dried to obtain 5.88 g of a
light-yellow solid.

Fluorescein hydrazide (3.59 g, 10.36 mmol) dissolved in 80 mL of anhydrous ethanol
and 5-dissolved nitrofurfural (1.50 g, 6.90 mmol) dissolved in 50 mL of anhydrous ethanol
were added to a 250 mL round-bottom flask. The reaction was heated to 78 degrees C,
refluxed for 3 h and monitored by TLC. The reaction solution was frozen at the end of the
reaction, and a large amount of solid was obtained from the bottom of the bottle. The
filtrate was filtered under reduced pressure, washed three times with mother liquor and
recrystallized with anhydrous ethanol. The solids were dried to afford 3.65 g of an orange
solid with a yield of 96.88%.
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Figure S1. '"H NMR spectrum of the N2 probe in de-DMSO.
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Figure S2. 3CNMR spectrum of the N2 probe in ds-DMSO.
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date 2018/4/24 11:12:42

D:\WeChat Files\WeChat
fites\ovid ZsezBeluesxr22\FileStorage\File\2022-12\ybq_leng@ipditaliybq_lengsierhiged
< No Sample >

Instrument / Ser## micrOTOF-Q Il 10280

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Collision CellRF  110.0 Vpp Set Divert Valve Source
Intens. +MS, 0.0-0.2min #(2-9)
x104
4]
37 1+
568.1087
2_
1+
11 569.1117
1+
570.1139
0 . T T ; : : : —— : T : T : : -
560 562 564 566 568 570 572 574 576 578 miz
Meas. m/z # Formula miz err [ppm] Meanerr [ppm] rdb N-Rule ejConf mSigma  Std| StdMean m/z Std | VarNorm Std m/z Diff Std Comb Dev
568.1087
1 C29H20N3Na207 568.1091 07 10 205 ok even 10.58 0.0176 0.0006 0.0056 0.0010 0.6912
2 C27H21N3Na307 568.1067 38 33 175 ok even 2189 0.0368 0.0019 0.0118 0.0010 0.8937
3 C26H19NSNaO9  568.1075 22 -1.9 195 ok even 2333 0.0389 0.0012 0.0123 0.0009 0.8492
Figure S3. ESI-MS spectrum of N2.
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Figure S4. IR spectrum of N2.

2. LOD calculation

The detection limit was calculated according to the following equation: detection
limit = K x 8/S, where S is the gradient of the concentration and the intensity of the sample,
0 is the standard deviation of the blank determination. Fluorescence analysis showed: y =
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Reference

1.

Leng;

Wang;

Mij;

124.41x+111.28 (R2=0.983) , 6=4.147 (N=10), S=124.41, K= 3; LOD= 3x4.147/124.41 =0.10
uM.

3. CCK experiment

A (E)-3',6'-Dihydroxy-2(((5-(4-nitrophenyl)furan-2-yl)methylene)amino)spiro[isoin-
doline-1,9'-xanthen]-3-one (CCK) assay was conducted. MCF-7 cells were seeded in 96-
well plates at a density of 5,000-10,000 cells/well and incubated in a 5% C0O2/95% air incu-
bator at 37 °C for 24 h. Then, 100 uL of different concentrations of N2 medium was added
and incubated for 24 h. Next, 100 pL of CCK solution (CCK-8:CMEM v: v 1:9) was added
to each well. After incubation in the culture chamber for 2 h, the absorbance of each well
was recorded at 450 nm using an EIx800 absorbance microplate reader.

Table S1. Determination of the toxicity of different concentrations of probes on human mammary
cells.

Sample 2.5 umol/L 5 umol/L 10 ymol/L 20 ymol/L 40 pmol/L
N2 96.2 90.189.3 89.3 70.2 56.5

Zhang; Yang; Chen, Novel Fluorescence Probe toward Cu(2+) Based on Fluorescein De-

rivatives and Its Bioimaging in Cells. Biosensors (Basel) 2022, 12.



