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Table S1. Oligonucleotides used in this study. 

type sequence (from 5' to 3') 

T20 TTTTTTTTTTTTTTTTTTTT 

HP-3T GATGATAGTACCCCTTCTTTCTTC 

HP-4T GATGATTGTACCCCTTCTTTCTTC 

HP-5T GATGATTGTTCCCCTTCTTTCTTC 

HP-6T GATGTTTGTTCCCCTTCTTTCTTC 

HP-7T GTTGTTTGTTCCCCTTCTTTCTTC 
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4-Bromobutyric acid ethyl ester

DMF, KI, KOH

CH3CN/TEA

4-Vinylpyridine
Palladium(II) acetate
Tri-o-tolyl phosphine

CH3I

DMF CH3CN

(EBCB) 

N

N

OEt

N

O

 

 

Figure S1. The synthetic route of EBCB following our previous report.
 [29]
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Figure S2. UV-Vis absorption spectra of EBCB/T20 system with the increase of Hg
2+

 

concentration. 
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Figure S3. Fluorescence spectra of EBCB/T20-Hg
2+

-T20 system with the gradually 

increase of sodium chloride (NaCl) concentration. 
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Figure S4. Fluorescence monitoring of EBCB/T20 system after addition of Hg
2+

. 

 

 

 



S5 
 

 

Wavelength / nm

500 550 600 650 700

N
o

rm
a

liz
e

d
 f

lu
o

re
sc

e
n

ce

0.0

.2

.4

.6

.8

1.0 SG+Probe 4T+Hg2+

SG+Probe 4T
SG

Wavelength / nm

500 550 600 650 700

N
o

rm
a

liz
e

d
 f

lu
o

re
sc

e
n

ce

0.0

.2

.4

.6

.8

1.0 GV+Probe 4T+Hg2+

GV+Probe 4T
GV 

(A) (B)

 

Figure S5. Fluorescence spectra of conventional indicators under different conditions: 

(A) Gold View (GV), (B) SYBR Gold (SG).  
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Figure S6. Fluorescence spectra of EBCB in the presence of probes with different 

numbers of T-Hg-T base-pairs in the stem, before (A) and after (B) addition of Hg
2+

. 

The statistical results analyzed by signal-to-background ratio is shown in Figure 2D. 

 

 

 

 



S6 
 

 

wavelength nm

550 600 650 700

F
lu

o
re

sc
en

ce

0.0

2.0e+5

4.0e+5

6.0e+5

8.0e+5

1.0e+6

1.2e+6

1.4e+6
pH 6.4
pH 6.8
pH 7.2
pH 7.6
pH 8.0

pH

6.0 6.4 6.8 7.2 7.6 8.0 8.4

F
/F

0

0

2

4

6

8

10

12

14

Wavelength / nm

550 600 650 700

F
lu

o
re

sc
en

ce

0.0

2.0e+5

4.0e+5

6.0e+5

8.0e+5

1.0e+6

1.2e+6

1.4e+6
pH 6.4
pH 6.8
pH 7.2
pH 7.6
pH 8.0

(A) (B)

(C)

√

 

Figure S7. Fluorescence spectra of EBCB/HP-4T detection system under different pH, 

before (A) and after (B) addition of Hg
2+

. (C) Evaluation of Hg
2+

 detection 

performance of EBCB/HP-4T system under different pH. The results are analyzed by 

a manner of signal-to-background ratio (F/F0), where F0 is the fluorescence intensity 

of EBCB before addition of Hg
2+

, and F is that after addition of Hg
2+

.  
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Figure S8. Fluorescence spectra of EBCB/HP-4T detection system under different 

temperature, before (A) and after (B) addition of Hg
2+

. (C) Evaluation of Hg
2+

 

detection performance of EBCB/HP-4T system under different temperature. The 

results are analyzed by a manner of signal-to-background ratio (F/F0), where F0 is the 

fluorescence intensity of EBCB before addition of Hg
2+

, and F is that after addition of 

Hg
2+

.  

 

 

 

 

 

 

 



S8 
 

 

Wavelength / nm

550 600 650 700

F
lu

or
e

sc
e

nc
e

0.0

2.0e+5

4.0e+5

6.0e+5

8.0e+5

1.0e+6

1.2e+6

1.4e+6
0 
0.5 nM
1.0 nM 
2.0 nM 
5.0 nM
7.5 nM 
10 nM 
15 nm 

[Mg2+] / mM

0 2 4 6 8 10 12 14 16 18

F
/F

0

0

2

4

6

8

10

12

14

Wavelength /nm

550 600 650 700

F
lu

or
e

sc
e

nc
e

0.0

2.0e+5

4.0e+5

6.0e+5

8.0e+5

1.0e+6

1.2e+6

1.4e+6
0 
0.5 nM 
1.0 nM 
2.0 nM 
5.0 nM
7.5 nM
10 nM
15 nM

(A) (B)

(C)

√

 

Figure S9. Fluorescence spectra of EBCB/HP-4T detection system in the presence of 

assistant magnesium ion of different concentrations, before (A) and after (B) addition 

of Hg
2+

. (C) Evaluation of Hg
2+

 detection performance of EBCB/HP-4T system in the 

presence of assistant magnesium ion of different concentrations. The results are 

analyzed by a manner of signal-to-background ratio (F/F0), where F0 is the 

fluorescence intensity of EBCB before addition of Hg
2+

, and F is that after addition of 

Hg
2+

. 
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Figure S10. The relationship between signal-to-background ratio (F/F0) of 

EBCB/HP-4T detection system and Hg
2+

 concentration. The inset shows a linear 

detection range from 2 to 120 nM. 
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Figure S11. Fluorescence spectra of EBCB/HP-4T detection system in the presence of 

different ions. The detected other ions include Li
+
, K

+
, Ag

+
, Mg

2+
, Ca

2+
, Sr

2+
, Ba

2+
, 

Mn
2+

, Pb
2+

, Zn
2+

, Cu
2+

, Cd
2+

, Co
2+

, Ni
2+

, Sr
2+

, Al
3+

, Fe
3+

 and Cr
3+

. The concentration 

of Hg
2+

 was 100 nM, and other ions were at 1 µM. 
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Figure S12. Selectivity investigation when in the presence of competitive ions of 

different concentrations, by the manner of signal-to-background ratio (F/ F0), where 

F0 was the fluorescence intensity of EBCB (100 nM) in the presence of HP-4T (100 

nM), and F was that with the addition of each ion of corresponding concentration. 
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Figure S13. Fluorescence spectra of EBCB/HP-4T/Hg
2+

 system in the presence of 

Glu (0-8 µM) (A), GSH (0-8 µM) (B) and KI (0-3 µM) (C) with different 

concentrations.  

 


