
Supporting Information 

for

A ratiometric fluorescent probe based on AIEgen for detecting 

HClO in living cells†

Weijie Zhang‡ab, He Wang‡a, Feng Li‡a, Yuncong Chenbc, Ryan T. K. Kwokb, 

Yuhua Huang*a, Jianglei Zhang*a, Jianquan Hou*a and Ben Zhong Tang*bd

a. Department of Urology, First Affiliated Hospital of Soochow University, 188 Shizi 

RD, Suzhou 215006, China

b. Department of Chemistry, Hong Kong Branch of Chinese National Engineering 

Research Center for Tissue Restoration & Reconstruction, Institute for Advanced 

Study, Department of Chemical and Biomedical Engineering, Division of Life Science, 

State Key Laboratory of Molecular Neuroscience, The Hong Kong University of 

Science and Technology, Kowloon, Hong Kong 999077, China

c. State Key Laboratory of Coordination Chemistry, School of Chemistry and Chemical 

Engineering, Nanjing University, Nanjing 210023, P. R. China

d. State Key Laboratory of Luminescent Materials and Devices, Center for 

Aggregation-Induced Emission, South China University of Technology, Guangzhou, 

Guangdong 510640, China

* Corresponding authors: tangbenz@ust.hk (B.Z.T.), xf192@163.com (J.Q.H.), 

zjl3166@yeah.net (J.L.Z.) and sdfyy_hyh@163.com (Y.H.H.).

‡ W.J.Z., H.W. and F.L. contributed equally to this work.

Electronic Supplementary Material (ESI) for Chemical Communications.
This journal is © The Royal Society of Chemistry 2020

mailto:tangbenz@ust.hk%20(B.Z.T.)
mailto:xf192@163.com
mailto:zjl3166@yeah.net


1. Materials and chemicals.

All of the solvents used were of analytical grade. The water used in the experiments 

was the double-distilled water which was further treated by ion exchange columns and 

then by a Milli-Q water purification system. All the chemicals were purchased from 

J&K Chemicals or Sigma-Aldrich and were used as received without further 

purification. Stock solutions of AIEgen (TPE-RNS) were prepared and stored as 

previously reported. Photoluminescence (PL) spectra were recorded on a Perkin-Elmer 

LS55 spectrofluorometer. Solid state quantum efficiency was measured using a 

Hamamatsu C11347 Quantaurus-QY integrating sphere at an excitation wavelength of 

530 nm. High-resolution mass spectra (HRMS) were obtained on a GCT Premier CAB 

048 mass spectrometer operated in MALDI-TOF mode. Fluorescent images were 

collected on an Olympus BX41 fluorescence microscope. Laser confocal scanning 

microscope images were collected on Zeiss laser scanning confocal microscope (LSM7 

DUO) and analyzed using ZEN 2009 software (Carl Zeiss).

2. Determination of detection limit

The detection limit was calculated based on the fluorescence titration curve of TPE-

RNS in the presence of NaClO (0-1.2μM). The fluorescence intensity of TPE-RNS was 

measured by three times and the standard deviation of blank measurement was 

achieved. The detection limit was calculated by using detection limit was calculated 

with the following equation:  

Detection limit = 3σ/slope  

Where σ is the standard deviation of the blank measurement, slope is the slope between 

the fluorescence ratios versus NaClO concentration.

3. Cell culture

HeLa cell line, MCF-7 cell line, COS-7cell line and RAW 264.7 macrophage cell line 

were provided by American Type Culture Collection. All cell lines were cultured in 

Dulbecco’s modified Eagle’s medium (DMEM) containing 10% fetal bovine serum and 

antibiotics (100 units/mL penicillin and 100 μg/mL streptomycin), maintaining at 37 



˚C in a humidified atmosphere of 95% air and 5% CO2.

4. Cell viability Test

Hela cells were seeded in 96-well plates at density of 5000 cells/well and incubated for 

24 h. In the 2 day, the medium in each well were replaced by fresh DMEM containing 

different concentrations of TPE-RNS (0, 5, 10, 20, 50, 75, 100μM, respectively). After 

24 hours treatment, into each well, 10 μL MTT solution (5 mg/mL in phosphate buffer 

solution) was added. After 4 hours incubation at 37 °C, 100 uL SDS-HCl solution (10% 

SDS and 0.01 M HCl) was added to each well. After 6 hours incubation at 37 °C, the 

absorbance of each wells at 570 nm was recorded by the plate reader (Perkin-Elmer 

Victor3TM).

5. Confocal fluorescence imaging

5.1 For imaging exogenously generated ClO− in living cells, HeLa cells was seeded in 

confocal dish (35 mm) in culture medium with a density of 1×105 cells per dish. 

After incubated for 24 h, the cells were treated with TPE-RNS (5 μM) at 37℃ for 

30 min and then incubated with NaClO (10 μM) for another 30 min as experimental 

group 1. TPE-RNS loaded Hela cells were pretreated with NAC (10μM) for 30 min, 

and then incubated with 1 NaClO (10 μM) for 30 min as experimental group 2. 

Furthermore, the cells treated with TPE-RNS (5 μM) alone at 37 oC for 30 min were 

used as a control. Before imaging, the culture medium was removed and washed 

three times with PBS (pH 7.4), followed by fluorescence imaging with excitation at 

405 nm and emission ranges:420-530nm and 570-680 nm.

5.2 For imaging endogenously generated ClO− in living cells，Raw 264.7 

macrophage cells were pretreated with LPS (1μg·mL-1) for 12 h and then with PMA 

(1μg·mL-1) and TPE-RNS (5 μM) for 30 min were added for another 2 h incubation. 

The cells treated with TPE-RNS without LPS and PMA as control. Before imaging, 

the culture medium was removed and washed three times with PBS (pH 7.4), 

followed by fluorescence imaging with excitation at 405 nm and emission ranges: 



420-530nm and 570-680 nm.

5.3 For imaging endogenously generated ClO− in living cells infected by Bacteria, 

Raw 264.7 macrophage cells were infected by E. coli with a concentration of about 

5×106 CFU/mL, followed by culturing for7 h at 37 °C. Then, the cells were washed 

three times with PBS (pH7.4), and incubated with TPE-RNS (5μM) for 30 min at 

37 °C. The cells which not infected by E. coil as control. Before imaging, the culture 

medium was removed and washed three times with PBS (pH 7.4), followed by 

fluorescence imaging with excitation at 405 nm and emission ranges: 420-530nm 

and 570-680 nm.

6. Fluorescence imaging 

Fluorescent inverted microscope was used to investigate the detection ability of 

TPE-RNS in the same condition as confocal fluorescence imaging. For imaging co-

culture cells, Hela cells or MCF-7 cells co-cultured with COS-7 cells for 24 h at 37 

°C. Then, the cells were washed three times with PBS (pH 7.4), and incubated with 

TPE-RNS (10 μM) for 30 min at 37 °C, followed by fluorescence imaging with 

excitation ranges: 330-385nm and 510-550 nm.



Figure S1. Cytotoxicity experiments of TPE-RNS were evaluated on Macrophages (A), COS-7 cells (B) 
and MCF-7 cells (C) by MTT assay, respectively.



Figure S2. Images of endogenously produced HOCl in living RAW 264.7 macrophages treated with 

probe TPE-RNS. (A-C) Cells were only incubated with TPE-RNS (5 μM) for 30 min (control); (D-F) 
Cells were first incubated with LPS (1 μg·mL-1) for 12h and then incubated with PMA (1 μg·mL-1) 
and TPE-RNS (5 μM) for 30 min.
Excitation ranges: (B, E) 330-385 nm and (C, F) 510-550 nm.

Figure S3. Confocal fluorescence imaging of RAW264.7 cells during E. coli infection. (A-C) Images of 
RAW264.7 Cells were only incubated with TPE-RNS (5 mM) for 30 min (control); (D-F) Images of 

RAW264.7 Cells were pre-treated with E. coli at a concentration of 5 × 106 CFU mL-1 for 7 h, and then 
incubated with TPE-RNS (5 mM) for 30 min. Excitation wavelength = 405 nm; Emission ranges: (A, D) 

and G) 420−530 nm and (B, E and H) 570−680 nm; (C, F, I) Bright.



Figure S4. Images of endogenously produced HOCl in living RAW 264.7 macrophages during E. 
coli infection treated with probe TPE-RNS. (A-C) Cells were only incubated with TPE-RNS (5 mM) 

for 30 min (control); (D-F) Cells were pre-treated with E. coli at a concentration of 5 × 106 CFU. 
mL-1 for 7h, and then incubated with TPE-RNS (5 mM) for 30 min. Excitation ranges: (B, E) 330-
385 nm and (C, F) 510-550 nm.

Figure S5. Normal and cancer cells co-cultured and stained with TPE-RNS (10 μM) for 30 min. (A 
and C) Bright-field of co-cultured cancer (MCF-7) and normal cells (COS-7); (B and D) fluorescence 
imaging of co-cultured cancer (MCF-7) and normal cells (COS-7). Excitation ranges: (B and E) 510-
550 nm and (C and F) 330-385 nm.


