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Table S1 Comparison of Fluorescent Sensors for HCIO Detection
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Main Instruments and Reagents

All reagents in this work were purchased from commercial sources. Column chromatography silica
gel used in the experiment was 200300 mesh. The NMR spectra were recorded on the AVANCE 11
spectrometer with tetramethylsilane (TMS) as the reference. High resolution mass spectrometry
analysis (HRMS) was carried out by Bruker APEX IV spectrometer. T6 new century spectrometer was
used for UV-Visible spectrum measurements. All the Fluorescence spectra measurements were carried
out on the FluoroMax-4 fluorescence spectrophotometer. Fluorescence imaging of cells and zebra fish
were carried out on OLYMPUS FV1200 MPE confocal imaging system. Fluorescence imaging of
mouse were performed on a PerkinElmer IVIS Spectrum imaging system.

Procedure for spectral measurements

The sensor RESCIO was dissolved in dimethyl sulfoxide (DMSO) to prepare a 1 mM stock
solution. During the test, an appropriate volume of stock solution was diluted to 10 pM with 10

mM PBS solution (pH = 7.4), and then shaken well enough for testing. HCIO was diluted to 1 mM
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in deionized water using NaClO solution with 14.5% effective chlorine content, and then diluted
to the appropriate concentration for testing as required. Other ROS/RNS were then diluted to the
appropriate concentration in the buffer solution as required for the test. If not stated, the excitation
wavelength was 560 nm, and the emission wavelength was collected at 565-700 nm for all
fluorescence tests.
Preparation of reactive oxygen species (ROS) and reactive nitrogen species
(RNS)

HCIO The concentration of HOCI was determined by using its molar extinction coefficient of
391 M-'em! at 292 nm before use.

05 Superoxide was generated from KO,. KO, and 18-crown-6 ether (2.5 eq) was dissolved in
DMSO to afford a 0.25 M solution.

*HO Hydroxyl radical was generated by the Fenton reaction. To prepare *OH solution,
hydrogen peroxide (H,O,, 10 eq) was added to Fe(ClO,), in deionised water.

NO Nitric oxide was generated from potassium nitroprusside dihydrate.

10, Singlet oxygen was generated from the Na,M0O,-H,0, system in 0.05 M carbonate buffer
of pH 10.5

ONOO~Simultaneously, 0.6 M KNO,, 0.6 M in HC1, 0.7 M in H,0, was added at to a 3 M
NaOH solution at 0 °C. The concentration of peroxynitrite was estimated by using extinction
coefficient of 1670 cm™! M! at 302 nm in 0.1 M sodium hydroxide aqueous solutions.
The synthesis of Compound 1, 2, RE-NH and RE-BTC

Synthesis of compound 2: To a solution of 4-Hydroxybenzaldehyde (0.30 g, 2.46 mmol) in

DCM (5 mL) was added N,N-Dimethylaminothioformyl chloride (0.30 g, 2.46 mmol) at room
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temperature. Then two drops Et;N was added into the reaction solution. The reaction mixture was

stirred for 3 h at room temperature. The organic solvent was removed in vacuum to afford the

compound 1 for use in the next step. To a solution of compound 1 (0.20 g, 0.96 mmol) was added

NaBH, (40 mg, 1.0 mmol) at 0 °C. The reaction mixture was stirred for 0.5 h. The mixture was

poured into ice water and extracted with DCM. The organic layer was dried with Na,SO4 and

concentrated to get compound 2 without further purification. 'H NMR (400 MHz, CDCl;): & 7.49

(d, J = 8.4 Hz, 2H), 7.06 (d, J = 8.4 Hz, 2H), 4.68 (s, 2H), 3.46 (s, 3H), 3.36 (s, 3H); '*C NMR

(100 MHz, CDCl;): 6 187.8, 153.4, 138.7, 127.8, 122.8, 64.7, 43.3, 38.8.

Synthesis of compound RE-NH: A solution of Zn powder (1.30 g, 19.91 mmol), resazurin

sodium salt (1.00 g, 3.98 mmol), and glacial acetic acid (20 mL) were stirred vigorously at

ambient temperature for 2 h under an atmosphere of N,. After the reaction mixture was

rapidlyremoved under vacuum and the residues were dissolved in acetone (20 mL). N, N-

dimethyl-4- aminopyridine (0.49 g, 3.98 mmol) was added to the reaction solution in a portion.

Then acetic anhydride (0.76 mL, 7.96 mmol) was added dropwisely to the reaction solution. The

mixture was stirred for 3 h. Removal of Zn powder by Celite flitration, the filtrate mixture was

evaporated under vacuum to get a yellow crude product. Compound RE-NH was isolated as a

white solid by silica-gel column chromatography in 71% yield (850 mg). 'H NMR (400 MHz,

Acetone-dy): 8 7.35 (s, 1H), 6.47-6.54 (m, 6H), 2.20 (s, 6H); '*C NMR (100 MHz, Acetone-ds): &

169.8, 145.7, 143.7, 130.9, 117.6, 114.0, 110.6, 20.9; HRMS (ESI): calcd for C;sH;3NOs

([M+NaJ*): 322.0686, found: 322.0687.

Synthesis of compound RE-BTC: Under an N, atmosphere, to a solution of compound RE-NH

(0.50 g, 1.67 mmol), Na,CO; (0.36 g, 3.34 mmol) and N, N-dimethyl-4-aminopyridine (0.20 g,
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1.67 mmol) in DCM (10 mL) was added dropwise a solution of triphosgene (0.99 g, 3.34 mmol)
in DCM (5 mL) at 0 °C. The reaction mixture was stirred at ambient temperature under an N,
atmosphere for 3 h. The reaction mixture was poured into ice water and extracted with DCM. The
organic layer was dried with Na,SO,, concentrated, and isolated to get compound RE-BTC as a
white solid by silica-gel column chromatography in 76% yield (460 mg). '"H NMR (400 MHz,
CDCl3): 6 7.60 (d, J = 8.8 Hz, 2H), 6.97 (d, J = 2.6 Hz, 2H), 6.93 (dd, J = 2.6, 8.8 Hz, 2H), 2.31 (s,

6H); 3C NMR (100 MHz, CDCl;): 8 168.9, 151.2, 149.7, 148.5, 126.1, 125.6, 117.1, 111.0, 21.1.

Determination of the detection limits

The detection limit was calculated according to the method used in the previous literature.!3-1¢ The
fluorescence intensity at 590 nm was plotted versus the concentrations of HCIO. The detection limit
was calculated with the following equation:

Detection limit =3 ¢ / k

Where o is the standard deviation of blank measurement, k is the slope between the fluorescence

intensity versus HCIO concentration.

Cytotoxicity assays

The cell viability of RAW 264.7 cells, treated with sensor RESCIO, was assessed by a cell
counting kit-8 (CCK-8; Dojindo Molecular Technologies, Tokyo, Japan). Briefly, RAW 264.7 cells,
seeded at a density of 1 x 10%cells'mL"! on a 96-well plate, were maintained at 37 °C in a 5% CO,/95%
air incubator for 12 h. Then the live cells were incubated with various concentrations (0, 5, 10, 20, and
30 uM) of sensor RESCIO suspended in culture medium for 24 h. Subsequently, CCK-8 solution was

added into each well for 2 h, and absorbance at 450 nm was measured.
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Figure S1 After addition of HCIO, the normalized fluorescence emission

Normalized Absorption

of the sensor RESCIO.
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Figure S2 HRMS of reaction product of the sensor RESCIO and HCIO.
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Figure S3 Absorption (A) and fluorescence (B) spectra changes of sensor RESCIO (10 pM) in

PBS buffer solution (10 mM, pH = 7.4) in the presence of HCIO (20 uM) and other species (50

uM), including Na* , K* , Zn?*, Fe3*, Mg?*, Li* , Mn?*, Cu?*', AP¥* Hg*, F-, Br, I, CN~; (C)

Fluorescence intensity at 590 nm changes after addition of different species for 1 min.
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Figure S7 (A) Fluorescent imaging images of zebrafish incubated with the sensor RESCIO (10 pM)
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from corresponding zebra fish.
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Figure S8 Fluorescence images of frozen slice prepared from mice with different degrees of arthritis

induced by 5 mg/mL A-carrageenan (A;-Aj: 50 puL; C;-Cs: 100 pL). Arthritic tissue: Slice isolated from

the arthritic area of the left ankle (A;-A; and C;-C;). Control: Slice isolated from the right ankle (B;-B;

and D;-D3). Aex = 559 nm, A, = 580—620 nm for the red channel.
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Copies of NMR and mass spectra
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Figire S8 '"H NMR spectrum of compound 2 in CDCl;.
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Figure S9 3C NMR spectrum of compound 2 in CDCls.
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