ZINC ACTIVATION OF THE NUCLEOPHILE IN TETRAMERIC CYTIDINE DEAMINASE
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Cytidine deaminases (CDAs) catalyze the formation of uridine and deoxyuridine from cytidine and deoxycytidine, respectively. There are two different classesof this enzyme: a homodimeric form (D-CDA) with two zinc ions per dimer and a homotetrameric form (T-CDA) with four zinc ions per tetramer. 

We have determined the first structure of T-CDA from Bacillus subtilis to 2.0\%A resolution [1]. We also study T-CDA from the extremophiles Bacillus caldolyticus (T~opt~ 72\% C ) and Bacillus psychrophilus (T~opt~10\% C ). The crystal structure of B. caldolyticus T-CDA has been determined to 1.46\%A resolution and the B. psychrophilus T-CDA has recently been crystallized. 

An intriguing difference between T-CDA and D-CDA is the zinc coordinating residues: three cysteine residues in the T-CDA and two cysteine residues and one histidine residue in D-CDA. The role of the zinc ion is to activate a water molecule and thereby generate a hydroxide ion.  How the zinc ion in T-CDA surrounded by three negatively charged residues can create a similar catalytic activity of T-CDA compared to D-CDA has been an enigma. The structure of T-CDA reveals that the negative charge caused by the three ligands is partly neutralized by an arginine residue (R56) hydrogen-bonded to two of the cysteine residues and the dipoles of two \a-helices. 

R56 has been mutated to a glutamine residue and an alanine residue. Enzyme kinetics and the crystal structures of these mutants confirm the importance of R56 for efficient catalysis by T-CDA.
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