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ABSTRACT

Pyruvate carboxylase (PC) is a biotin-dependent carboxylase enzyme catalysing
the pyruvate carboxylation reaction to produce oxaloacetate with 2 partial reactions, MgATP-
dependent carboxylation of biotin and the transfer of carboxyl group from carboxybiotin to
pyruvate. PC is normally found as a tetramer with monomers of around 120-130 kDa in size.
Each monomer contains 3 distinct functional domains which are biotin carboxylase (BC)
domain, carboxyl transferase (CT) domain, and biotin carboxyl carrier protein (BCCP)
domain. The recently found domain which mediates the tetramerization is PC tetramerization
(PT) domain or allosteric domain. The previous study of residues in allosteric domain of PC
from Rhizobium etli (RePC) (Arg427 and Arg472) indicated the important role of these
residues in the allosteric regulation of PC. In this study, other residues in allosteric domain
which directly interact with acetyl-CoA (Arg469 and Asp471) and indirectly interact with
acetyl-CoA (Glu1027 and Asp1018) were examined the effects of these mutations on enzyme
activity. R469S and R469K reduced the acetyl-CoA induced enzyme activity but less effect
than R427 and R472 mutations. D471A completely destroyed the activity of enzyme activated
by acetyl-CoA. E1027R caused decrease in enzyme activity induced by acetyl-CoA. All
mutations increased in acetyl-CoA independent pyruvate carboxylation activity and ATP
cleavage activity both in the presence and absence of acetyl-CoA. Results agree with previous
studies that residues directly interacting with acetyl-CoA impact on the activation of enzyme
by acetyl-CoA. Interaction between D1018 and R427 and the interaction between R469 and
E360 only in subunit without acetyl-CoA bound support with previous studies that there is the
transformation between the asymmetrical conformer and the symmetrical conformer during
catalysis. Mutations of these residues may reduce the constraint of the enzyme and cause
increase in catalytic activity in the absence of acetyl-CoA.
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