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A new probe based on rhodamine B and benzothiazole
hydrazine for sensing hypochlorite in living cells and real
water samples

Zheng Tang?, Xiao-Ling Ding*?¢, Ying Liu¢, Zhi-Min Zhaod, Bao-Xiang Zhao**°

Preparation of reactive oxygen species (ROS) and reactive nitrogen species (RNS)

Various ROS and RNS including NaClO, H,0,, ~BuOOH, -OH, -BuO-, NO, ONOO", -O,, '0, were prepared
according to the following methods. Sodium hypochlorite (NaOCl), H,O,, Nitric oxide (NO) and tert-

butylhydroperoxide (--BuOOH) were diluted from the commercially available solution to 0.1 M in water.
Preparation of -OH

Hydroxyl radical (-OH) was generated by Fenton reactions by mixing FeSO4-7H,0 with 1 equivalent of H,O,, the

concentration of -OH was estimated from the concentration of Fe?™.

Preparation of ~BuO-

Tert-butoxy radical (--BuO-) was prepared according to Fenton reactions by mixing FeSO,-7H,0 with 1 equivalent

tert-butylhydroperoxide (~-BuOOH), the concentration of z-BuO- was estimated from the concentration of Fe?*.

Preparation of ONOO-

Peroxynitrite (ONOQO-) was prepared according to the reported method.! The mixing of 10 mL 0.6 M HCI and 10
mL 0.7 M H,0, was stirring at 0 °C for 3 h. Then 10 mL 0.6 M NaNO, was quickly added to the above solution

and stirred. The mixture was quickly added to 10 mL 3 M NaOH at 0 °C to get peroxynitrite (ONOO").
Preparation of -O,

Superoxide (-O,) was generated from KO, according to the literature.?

Preparation of 10,

Singlet oxygen 'O, was generated on mixing of NaOCl with 2 equivalent of H,O, according to the literature.>
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Fig. S1 Fluorescence spectra of probe RBT (5 uM) to OCI- and Co?*, Hg?*, Ca?*, Fe3*, K, Mg?', Na*,
Ni?*, Zn?*, GSH, Cys, AcO-, Br, F-, S;05>, NO*,CI, SCN-, COs>, I, SO;%, SO4* (10 equiv.).
Condition: MeCN — PBS (v/v =3:7, pH = 7.4; Aex: 550 nm (slit widths: 12 nm/3 nm).
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Fig. S2 HRMS of the reaction product of probe RBT with HOCI
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Fig. S3 Fluorescence intensity of probe RBT (5 pM) in the absence and the presence of C1O- (50 uM)
in MeCN — PBS (v/v =3:7, pH = 7.4; Aex: 550 nm (slit widths: 12 nm/3 nm).
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Fig. S4 Time-dependent fluorescence intensity changes of probe RBT (5 uM) in the presence of C1O-
(20 uM). Condition: MeCN — PBS (v/v = 3:7, pH = 7.4; Aex: 550 nm (slit widths: 12 nm/3 nm).
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Fig. S5 Toxicity detection of probe RBT in RAW264.7 cells. The SRB assay of RAW 264.7 cells
were performed with different concentration probe (0.5, 1, 5 and 10 pM) for 12 h. Data are presented
as mean = SE, n = 3.
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Fig. S6 Photostability of probe RBT in RAW 264.7 cells. (a) RAW 264.7 cells were incubated with
1.0 uM probe RBT for 1 h and the intensity was observed at different time (0, 10, 30, 60, 90, 120,
150 and 180 s). (b) The fluorescence statistics were obtained by Imagel. The probe was excited by
555 nm and the emission was collected by red channel (555-700nm). Data are presented as mean +
SE, n=3.
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Fig. S7 IR of probe BRT
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Fig. S8 '"H NMR of probe BRT
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Fig. S9 1*C NMR of probe BRT



Sample Name 042 osition
Inj Vol 1 InjPasition
ACQ Method

10 2 | *ESI Scan (0.984 min) Frag=135.0V 150424-dxl.d Subtract

* 590.2597

0.95 |
0.9
0.85

08‘

0.7

0.65

0.55 |

Instrument Name Instrument User Name

IRM Calibration Status
Comment Acquired Time

350 400 450 500 550 600

Fig. S10 HRMS of probe BRT

Table S1. A comparison about the detection limit for hypochlorite

650 700 750 800 850 900 950 1000 1050 1100 1150 1200
Counts (%) vs_ Mass-to-Charge (m/z)

Method [Ref] Fluorescence Solvent Detection limit

[22] Turn on HEPES, pH 7.0 2.0 x 108 M

[23] Turn on phosphate buffer 30x107M
pH 7.8

[27] Turn on CH;3;CN/HEPES (6:4) 33 x10°M
pH 7.4

[29] Turn on DMSO/PBS buffer (426) 50x10°M
pH 7.4

[39] Turn on DMF(40%)/phosphate 24%x10°%M
buffer, pH 8.5

[40] Turn on CH;CN/H,0 (1:1) 55%10%M
pH 7.2
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[24] Turn off PBS buffer pH 7.4 8.0x107"M
[26] Turn off CH;CN/HEPES (1:1) 3.7x 108 M
pH 7.0
[30] Turn off MeOH/HEPES (3:1) 6.5x10° M
pH 7.0
[32] Turn off THEF/PBS (9:1) 3.4 x107M
pH 7.4
This work Turn on MeCN/PBS (3:7) 1.06x10°M
pH=74
Table S2. Determination of OCI- concentrations in natural water samples
Sample OCI spiked (uM) OCI recovered (UM) Error
17.50 17.35 0.008
Tap water 20.00 19.25 0.037
22.50 22.15 0.015
20.00 19.70 0.014
Daming Lake 22.50 23.55 0.048
25.00 25.30 0.012
20.00 20.65 0.033
Purified water 22.50 22.95 0.021
25.00 24.55 0.018




