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Escherichia coli: implication of a water molecule in the catalytic mechanism. The major phosphoenzyme intermediate of the
M1 pyruvate kinase domain (PK) is characterized as the anionic form (E-P) of the enzyme [Nordlund, L.-E., & Arild, A. (1993)
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Biochemistry 32, 3900-3907]. We show here that the E-P anion species is formed within seconds in the presence of phosphate
in the absence of a nucleophile. The E-P anion is stable in the presence of the pH indicator phenol red. Incubation of the anionic
E-P intermediate with 2-phospho-d-mannose-6-phosphate (2P-Man6P) resulted in loss of the phosphate binding site and the
formation of an E-P cationic form (E-P(+)). The formation of the E-P cation requires the catalytic nucleophile phosphoryl
group and is temperature-dependent. In the absence of either Pi or Mg2+, phosphorylation of the E-P(+) intermediate with 2PMan6P occurred at a slower rate, suggesting that the presence of Pi and Mg2+ in the reaction mixture enhances the catalytic
activity of the M1 PK. In the presence of only Pi and Mg2+, the E-P(+) intermediate is unstable. Comparison of the catalytic
activities of the E-P cation and E-P anion species suggests that the 82157476af
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