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Enhanced Catalytic Activity for DNA Hydrolysis by Cobalt-doped Cerium Oxide
(Tokoy University of Technology Graduate School of Engineering) Zhuang YanTeng Sumaoka
Jun

Genetic recombination involving manipulation of DNA is a technology widely applied in drug
discovery, crop breeding, and gene therapy. Such recombination is achieved by site-selective
cleavage of DNA followed by ligation to other genetic sequences. Although naturally occurring
enzymes are commonly used for DNA cleavage, numerous studies have sought to realize this
process using artificial systems. Cerium oxide (CeO-) has been reported to be effective for DNA
hydrolysis. In the present study, cobalt doping of CeO: was investigated with the aim of enhancing
its DNA-cleavage activity. As a result, an increase in catalytic activity was confirmed upon doping.
Composite oxides with various Ce/Co molar ratios were prepared by a co-precipitation method.
Crystallite sizes were estimated from X-ray diffraction (XRD) data using the Scherrer equation
and were found to be approximately 10—13 nm. In addition, the diffraction peaks shifted toward
higher angles, suggesting that Co**, which has a smaller ionic radius than Ce*", substituted for
Ce** sites in the CeO: lattice, possibly leading to lattice contraction. Furthermore, the catalytic
activities for plasmid DNA hydrolysis were compared by electrophoresis among the composite
oxides with different Ce/Co molar ratios, CeO2, and several rare-earth oxides. The composite
oxide with a Ce/Co molar ratio of 8:2 exhibited the highest activity.
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