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Quantum Chemistry Calculation and Enzymatic Kinetics of Site-149 Mutant in Diphtheria
Toxin Active Center

GAO Chuan*, HAN Wei-Tao, ZHANG Jing, WANG Hui-Fang
(Research Institute of Pharmaceutical Chemistry, Beijing 102205)

Abstract Essential amino acid residues in diphtheria toxin catalytic domain were determined by quantum chemistry
calculation and the enzymatic activities of mutant in the active-site were tested in order to provide high effective
cytotoxin for target anticancer drugs. According to the research on relationships between diphtheria toxin structure and
function, associated with the results of quantum chemistry calculation, Tyr-149 in diphtheria toxin catalytic domain was
replaced by Phe, and the activity of enzyme and capacity of binding substrate were tested. Tyr-149 is located in strong
positive electricity centre and has the capacity to receive electrons, so it is an active amino acid residue. Compared with
the wild diphtheria toxin, the enzymic activity of Phe-mutant was elevated, and its NAD binding capacity showed slight
change. Y 149 is an important amino acid residue lying in active centre of diphtheriatoxin catalytic domain and
substitution on it could influence the bioactivity of protein.
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