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Figure S1. Mirror structure of L-DNA (left) and D-DNA (right). 

 

 

 

Figure S2. (A) Sequence of Cu
2+

-dependent DNAzyme. (B) The substrate was 

labeled with a FAM fluorophore at the 3'-end and a quencher at the 5'-end, while the 

enzyme contained a 5'-quencher. This dual-quencher approach was employed to 

efficiently suppress background signals. Initially, the FAM emission was quenched by 

the nearby quenchers. In the presence of Cu
2+

, the substrate was irreversibly cleaved 

at the cleavage site, leading to an increased fluorescence signal. 
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Figure S3. Response of Cu
2+

-dependent L-DNAzyme to different concentrations (0, 

0.01, 0.025, 0.05, 0.1, 0.25, 0.5, 1, 2.5, 5, 10 and 30 µM) of Cu
2+

 (A) and the control 

metal ions (B) a-j: blank, Cd
2+

, Co
2+

, Fe
3+

, Mg
2+

, Mn
2+

, Ni
2+

, Pb
2+

, Zn
2+ 

and Cu
2+

. RFI 

= relative fluorescence intensity. While the [Cu
2+

] = 30 µM, the other metal ions [M
n+

] 

= 300 µM. 
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Figure S4. (A) Fluorescence spectra of Cu
2+

-dependent D-S, D-S/D-E, and D-S/L-E. 

(B) Fluorescence spectra of Cu
2+

-dependent L-S, L-S/L-E, and L-S/D-E. (C) 

Response of Cu
2+

-dependent D-S and L-S to SSB using fluorescence anisotropy. 

While D-S exhibited a 3.5-fold enhancement in anisotropy signal in the presence of 

SSB, L-S did not induce any change. RAI = relative anisotropy intensity; D0/D1, 

D-substrate in the absence (0) or presence (1) of SSB; L0/L1, L-substrate in the 

absence (0) or presence (1) of SSB. (D) Denaturing PAGE of the Cu
2+

-dependent 

L-/D-DNAzyme in the absence or presence of DNase I. D-DNAzyme without (Lane 

1) or with (Lane 2) DNase I; L-DNAzyme without (Lane 3) or with (Lane 4) DNase I. 

 



S5 

 

 

Figure S5. (A) Sequence of Pb
2+

-dependent DNAzyme. (B) The working principle 

agrees with that of Cu
2+

-dependent DNAzyme, as described in Figure S2B. In the 

presence of Pb
2+

, the substrate was irreversibly cleaved at the cleavage site, leading to 

an increasing fluorescence signal. 
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Figure S6. (A) Fluorescence spectra of Pb
2+

-dependent D-S, D-S/D-E, and D-S/L-E. 

(B) Fluorescence spectra of Pb
2+

-dependent L-S, L-S/L-E, and L-S/D-E. (C) 

Response of Pb
2+

-dependent D-S and L-S to SSB using fluorescence anisotropy. 

While D-S exhibited a 3-fold enhancement in anisotropy signal in the presence of 

SSB, L-S did not induce any change. D0/D1, D-substrate in the absence (0) or 

presence (1) of SSB; L0/L1, L-substrate in the absence (0) or presence (1) of SSB. 


