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a b

24 Fig. S1. (a) The picture of POP powder; (b) TGA of POP. 
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41

42 Fig. S2. (a) Fluorescence emission spectra of P1, P1+POP and P1+ (POP/Mg2+); (b) 

43 The zeta potentials of POP+H2O and POP/Mg2++H2O; (C) Normalization intensity of 

44 P1, P1+POP, P1+(POP/Metal ion) for Mg2+, Cd2+, Fe2+ and Fe3+, respectively.
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61 Fig. S3. (a) Fluorescence emission spectra and quenching efficiency (b) of P1 (25 nM) 

62 with different concentrations of POP (0-50 mg/mL).
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75 Fig. S4. Fluorescence emission spectra of P1 (a), P2 (b), and corresponding quenching 

76 efficiency (c) with different concentrations of POP (0-60 mg/mL).
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93 Fig. S5. Fluorescence intensity of P1 (a), P2 (b) and P3 (c) change with time in the 

94 presence of POP and Target DNA successively.
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113 Fig. S6. Fluorescence intensity of P1 change with time upon the introduction of 

114 different quenchers (GO and POP, 30 μg/mL) and T1 (200 nM).   
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130 Fig. S7. (a) Fluorescence spectra of probes (P1, P2, and P3) under different conditions 

131 (P, P+POP, P+POP+T), respectively. (b) Quenching efficiency of P (P1, P2 and P3) 

132 caused by POP with different concentrations (0, 10, 20, 25, 30, 50, 70 and 90 µg/mL).
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146 Fig. S8. Fluorescence emission spectra of P1 (a), P2 (b) and P3(c) change with different 

147 concentrations of POP (0-90 mg/mL).

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164



10

165

600 650 700 750
0

100

200

300

400

FL
 in

te
ns

ity
 (a

.u
.)

Wavelength (nm)

 T3
 B3
 R3
 M3

500 550 600 650
0

100

200

300

400

 

 

FL
 in

te
ns

ity
 (a

.u
.)

Wavelength (nm)

 T1
 B1
 R1
 M1

a

c

550 600 650 700
0

100

200

300

400

FL
 in

te
ns

ity
 (a

.u
.)

Wavelength (nm)

 T2
 B2
 R2
 M2

b

0.0

0.4

0.8

1.2

T1 B1 R M1      T2 B2 R M2       T3 B3 R M3
 

 

 

F/
F0

d

166 Fig. S9. Fluorescence spectra of probes (P1, P2 and P3) in one system toward T1 (a), 

167 T2 (b) and T3 (c); (d) Specificity of probes (P1, P2, P3) for targets (T1, T2, T3). B (1-

168 3), blank; R (1-3), random sequence for P (1-3); M (1-3), base mismatched sequence 

169 for P (1-3), respectively.
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179 Table S1. DNA sequences used in this work. 

180

Oligonucleotide Sequence (5-3)*

P1 CAGTTACATTCTCCCAGTTGATT-FAM

P2 ACCTGGGGGAGTATTGCGGAGGAAGGT-Cy3

P3 AGACTCTTGAGTTCTCAGTATG-Texas Red

T1 AATCAACTGGGAGAATGTAACTG

T2 ACCTTCCTCCGCAATACTCCCCCAGGT

T3 CATACTGAGAACTCAAGAGTCT

M1 AATCAACTGTGAGAATGTAACTG

M2 ACCTTCCTCCGCATTACTCCCCCAGGT 

M3 CATATTGAGAACTCAAGAGTCT

R ACCTGGGGGAGTATTGCGGAGGAAGGT

181 * The mutation base is indicated by underline 
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193 Table S2. Comparison of different fluorescent DNA sensors.
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209 Table S3. The quenching efficiency and recovery of different detected system.

210

System Target DNA QE (%) Recovery (%)

T1 94.43 38.37

Single chain T2 83.12 55.90

T3 85.80 53.04

Double chains

T1&T2
87.61 28.70
68.18 83.09

T2&T3
70.85 78.29
48.92 70.34

T1&T3
93.25 24.55

86.92 29.68

92.75 31.18
Three chains T1&T2&T3 87.62 28.64

89.63 25.05
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