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1. The pH dependence of the probe reaction

To apply NIR-H2Se in more complicated systems, we also tested the effect of pH on 

the fluorescence response of the probe to H2Se. It was found that NIR-H2Se is stable 

and displays the obvious response for H2Se in the region of 6.6–7.8. Thus, the probe 

could function properly at physiological pH.

Figure S1. Fluorescence intensity changes of NIR-H2Se (10 μM) at different pH values in the 

absence (black line) or presence (red line) of H2Se (50 μM). The reactions were carried out for 5 

min at room temperature in 10 mM PBS solution.

2. Effect of probe concentration

Figure S2. Effect of probe concentration (H2Se concentration: 50 μM; PBS: pH 7.4,).

3. HPLC assay

The reaction of NIR-H2Se with H2Se was further analyzed by HPLC. The retention 

times for NIR-H2Se and the product 2 are 6.01 and 10.55 min, respectively (Figure 
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S3a, b). After stirring the reaction containing NIR-H2Se (10 μM) and H2Se (50 μM) in 

PBS buffered (pH 7.4) solution at room temperature for 5 min, the HPLC profiles 

were illustrated in Figure S3c. The results indicated the probe indeed converted to the 

diamino product.

Figure S3. HPLC of (a) NIR-H2Se (10 μM), (b) compound 2 (10 μM), and the reaction product of 

(c) NIR-H2Se (10 μM) with H2Se (50 μM) after incubation of them for 5 min in PBS buffered (pH 

7.4) solution.

4. Mechanism study of the probe (NIR- H2Se) with H2Se by HR MS 

To explore the sensing mechanism of NIR- H2Se for H2Se, the NIR- H2Se and reaction mixture of 

NIR- H2Se with H2Se was characterized by HRMS spectrometry. The HR MS spectrum of NIR- 

H2Se (10 μM) in Figure S 4a revealed a main peak at 488.1205 before the addition of H2Se (50 

μM), corresponding to the probe (m/z calcd = 488.1218). After the addition of H2Se, a new peak 

at 412.2358 appeared, coinciding exactly with the diamino product (m/z calcd = 412.2383), which 

indicated that NIR- H2Se was converted into compound 2 (Figure S 4b)
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Figure S4 HRMS of NIR-H2Se before (a) and after (b) addition of H2Se.

5. Selectivity of NIR-H2Se toward metal ions and amino acids

Figure S5. Fluorescence responses of NIR-H2Se (10 μM) to diverse metal ions (5 mM for each) in 

PBS buffered (pH 7.4) solution.
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Figure S6. Fluorescence intensity changes of NIR-H2Se (10 μM) upon addition of 100 equiv. 
amino acids in 10 mM phosphate buffer, pH 7.4 at room temperature. Black bars represent the 
addition of one of these interferents to a 10 μM solution of NIR-H2Se. Red bars represent the 
addition of H2Se plus one of these interferents to the probe solution. 

6. MTT assay

To evaluate the cytotoxicity of NIR-H2Se, we performed an MTT assay on HepG2 

cells with probe concentrations from 10-500 μM. The results showed that NIR-H2Se 

was of low toxicity towards cell cultures under experimental conditions.

Figure S7. Cell viability of NIR-H2Se at different concentrations.

7. Photo-bleaching test of the reaction product of NIR-H2Se with H2Se

The resistance to photobleaching experiments were also carried out to evaluate the 

stability of the probe. Exposure to the laser radiation for 500s, no significant 

fluorescence decrease was observed, which suggested that the probe was stable and 
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can be used for long-time cells imaging (Figure S7).

Figure S8. Test of photostability of NIR-H2Se (10 μΜ) (a) Confocal fluorescence images (0-500 s) 

were achieved by means of time-sequential scanning of the probe-loaded HepG2 cells for 15 min  

(b) Normalized fluorescence intensity of the three selected regions of (a) from 0 to 500s.

8. 1H-NMR, 13C-NMRand HR-MS spectra of compound 1, 2 and NIR-H2Se

1H NMR of compound 1
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13C NMR of compound 1
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HR MS of compound 1
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1H NMR of compound 2

13C NMR of compound 2
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HR MS of compound 2
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1H NMR of NIR-H2Se (the inset shows the detail of up-field spectrogram)

13C NMR of NIR-H2Se
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 HR MS of NIR-H2Se

 


