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Figure S1. The kinetics of cleavage of the mutants based on GR5 in the presence of Pb2+, namely (A) GR5, (B) M1, (C) M2, 

(D) M3, (E) R1, (F) R2, (G) R3, (H) R4, and (I) R5 after reacting with Pb2+ for 1 h. For the slow mutants, the Pb2+ concentration 

was raised up to 100 µM Pb2+. Inset: the corresponding gel micrographs. The time points in each gel are 0 min, 0.17 min, 0.5 

min, 1 min, 2 min, 5, min 10 min, 15 min, 30 min, and 60 min, respectively, from left to right. 

 

 

Figure S2. The corresponding gel micrographs for the kinetics of GR5 with 0.1 µM Pb2+ in the presence of different 

concentrations of Mg2+ [(A) 0 mM, (B) 0.1 mM, (C) 0.5 mM, (D) 1 mM, (E) 2 mM, (F) 5 mM, (G) 25 mM, (H) 50 mM, (I) 

100 mM, and (J) 200 mM]. The buffer was 50 mM MOPS, pH 7.5. The time points in each gel are 0 min, 0.17 min, 0.5 min, 

1 min, 2 min, 5, min 10 min, 15 min, 30 min, and 60 min, respectively, from left to right. 
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Figure S3. The corresponding gel micrographs for the kinetics of GR5 with 0.1 µM Pb2+ in the presence of different 

concentrations of Na+ [(A) 0 mM, (B) 25 mM, (C) 50 mM, (D) 100 mM, (E) 200 mM, and (F) 500 mM]. The buffer was 50 

mM MOPS, pH 7.5. The time points in each gel are 0 min, 0.17 min, 0.5 min, 1 min, 2 min, 5, min 10 min, 15 min, 30 min, 

and 60 min, respectively, from left to right. 

 

Figure S4. The kinetics (A, C, E) and the cleavage rate (B, D, F) of GR5 with 0.1 µM Pb2+ in the presence of different 

concentrations of (A, B) Li+ (LiCl); (C, D) K+ (KNO3); and (E, F) F-. The buffer was 50 mM MOPS, pH 7.5. 
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Figure S5. (A) The kinetics and (B) the cleavage rate of 39E with 500 nM UO2
2+ (uranyl acetate) in the presence of different 

concentrations of Na+. The buffer was 50 mM MES, pH 6.0. 

 

 

Figure S6. Effect of the sodium salts of monovalent anions (200 mM and 500 mM) on the GR5 cleavage for 1 h in the absent 

of Pb2+. This indicates that these sodium salts of the halides cannot cleave the DNAzyme. 

 

 

Figure S7. The corresponding gel micrographs for the kinetics of GR5 with 0.1 µM Pb2+ in the presence of (A) no additional 

salt, (B) 20 mM NaCl, (C) 20 mM NaF, and (D) 20 mM NaBr. The buffer was 50 mM MOPS, pH 7.5. The time points in each 

gel are 0 min, 0.17 min, 0.5 min, 1 min, 2 min, 5, min 10 min, 15 min, 30 min, and 60 min, respectively, from left to right. 
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Figure S8. The corresponding gel micrographs for the kinetics of GR5 with 0.1 µM Pb2+ in the presence of (A) no additional 

salt, (B) 200 mM NaCl, (C) 200 mM NaF, and (D) 200 mM NaBr. The buffer was 50 mM MOPS, pH 7.5. The time points in 

each gel are 0 min, 0.17 min, 0.5 min, 1 min, 2 min, 5, min 10 min, 15 min, 30 min, and 60 min, respectively, from left to 

right. 

 

Figure S9. The corresponding gel micrographs for the kinetics of GR5 with 0.1 µM Pb2+ in the presence of (A) no additional 

salt, (B) 500 mM NaCl, (C) 500 mM NaF, and (D) 500 mM NaBr. The buffer was 50 mM MOPS, pH 7.5. The time points in 

each gel are 0 min, 0.17 min, 0.5 min, 1 min, 2 min, 5, min 10 min, 15 min, 30 min, and 60 min, respectively, from left to 

right. 

 

 

Figure S10. The corresponding gel micrographs for the kinetics of GR5 (prepared in 125 mM NaCl) with 0.1 µM Pb2+ in 62.5 

mM MOPS (A), HEPES (B), Tris (C), PIPES (D), MES (E), PB (F), and water (G) at pH 7.5, respectively. The time points in 

each gel are 0 min, 0.17 min, 0.5 min, 1 min, 2 min, 5, min 10 min, 15 min, 30 min, and 60 min, respectively, from left to 

right. 
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Figure S11. The corresponding gel micrographs for the kinetics of GR5 (prepared in 125 mM NaCl) with 0.1 µM Pb2+ [pre-

incubated in 123 mM MOPS (A), HEPES (B), Tris (C), PIPES (D), MES (E), PB (F), or water (G) at pH 7.5 overnight]. The 

final concentrations of salt and buffer in each reaction system were about 18 mM and 36 mM, respectively. The time points in 

each gel are 0 min, 0.17 min, 0.5 min, 1 min, 2 min, 5, min 10 min, 15 min, 30 min, and 60 min, respectively, from left to 

right. 

 

 

Figure S12. The experimental process of the effects of buffers on the cleavage of GR5 for Pb2+. 


