Crystal Structure of Inhibitor-bound Mouse Cytidine Deaminase
at1.5A
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Cytidine deaminase (CDA) catalyses the deamination of cytidine
and deoxycytidine to uridine and deoxyuridine. Two types of CDA,
dimeric and tetrameric CDAs, have been classified [1,2]. The dimeric
CDA has two cysteine and one histidine residues liganding a zinc ion
at the active site, whereas the three residues are all cysteine in the
tetrameric CDA. Arg56 of the tetrameric CDA from Bacillus subtilis
partly neutralises the negative charge of the cysteine [2,3].

The inhibitor-bound structure of the tetrameric mouse CDA has,
surprisingly, revealed the corresponding residue, Arg68, in two
alternate conformations. While in the first conformation Arg68 forms
hydrogen bonds with two of the zinc-binding cysteine residues, in the
second conformation these hydrogen bonds are abolished. Although
hydrogen bonds are important for maintaining zinc reactivity [3], the
absence of it in the second conformation, conversely, can facilitate
product dissociation by increasing negative charge donation from
cysteine to the zinc ion, hence weakening the zinc—product
interaction. Furthermore, the nearby GIn72 dyad, formed by GIn72
from two adjacent subunits, interacts with Arg68 in the second
conformation, suggesting an allosteric cooperativity between the two
subunits.
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