
Lead ion chelated conformation characterization in DNAzyme structure by EXAFS  
 

Chia-Yu Chang (張家瑜)1,2, Sun-Fu Cheng(陳聖夫)3, Yun-Liang Soo (蘇雲良)3, and Chia-Ching Chang (張家靖)1,2,4* 

 

1Department of Biological Science and Technology, National Chiao Tung University, Hsinchu, Taiwan 
2Center for Intelligent Drug Systems and Smart Bio-devices (IDS2B), National Chiao Tung University, Hsinchu, 

Taiwan 
3Department of Physics, National Tsing Hua University, Hsinchu, Taiwan 

4Institute of Physics, Academia Sinica, Nankang, Taipei, Taiwan  
*Corresponding author:  Chia-Ching Chang; e-mail: ccchang01@faculty.nctu.edu.tw 

 

Abstract 
    DNAzyme is a nuclease which can cleavage single strand DNA with the help of lead ions chelation. The nuclease 

mechanism has been proposed and verified indirectly. However, the exactly conformation of lead ion of this DNAzyme 

is unclear. In order to reveal the lead ion chelating conformation of DNAzyme, a pair of specific DNA sequences has 

been designed and synthesised by solid-state synthesis. One is the enzymatic strand (E-strand) cross-linkage with one 

base of RNA, and the other one is the substrate strand, which can bind to the E-strand in lead ions containing buffer 

solution. The DNAzyme structure has been established via a modified RNA tertiary conformation prediction program 

and the lead ion chelating conformation can be characterized by EXAFS. The conformation is similar to the other 

DNAzyme which was analysed by crystallography. Therefore, the nuclease mechanism can be revealed. 
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