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SUMMARY 

A rapid measurement of aerobactin synthetase activity has been achieved by 
monitoring the utilization of two of the reactants, citrate and ATP, using high-per- 
formance liquid chromatography. This method, besides being highly sensitive and 
reproducible, provided insight into the mechanism involved in the activation of pre- 
cursors of aerobactin. The analytical procedure has potential applications to the 
screening of biological materials for the presence of adenylate kinase activity. 

INTRODUCTION 

Under conditions of iron limitation, microorganisms are known to secrete a 
unique group of compounds referred to as siderophores, which play an important 
role in microbial assimilation of iron(III)l-S. These compounds, in view of their high 
affinity for Fe3+ and divalent cations, have tremendous potential as chemotherapeu- 
tic agents as well as in industrial metallurgy6-g. When faced with iron deprivation, 
Aerobacter uerogenes 62-l produces aerobactin, a dipeptide comprising 2 mol of 
N6-acetyl-N6-hydroxylysine and 1 mol of citrate lo. The biosynthesis of this sider- 
ophore involves the initial hydroxylation of lysine to N6-hydroxylysine which is sub- 
sequently acetylated to its N6-acetyl derivative. The condensation of two molecules 
of N6-acetyl-N6-hydroxylysine with one molecule of citrate through peptide bonds 
constitutes the final stage in aerobactin production. Aerobactin synthetase has been 
shown to mediate the peptide bond-formation step in the presence of ATP and mag- 
nesium(I1)“. Consequently, the activity of this enzyme can be monitored either by 
measuring the consumption of the reactants, citrate, ATP and N6-acetyl-N6-hydroxy- 
lysine, or the formation of the product, namely aerobactin. 

In this paper we describe an assay which relies on high-performance liquid 
chromatography (HPLC) for monitoring the changes in citrate and ATP during the 
enzyme-catalyzed production of aerobactin from its precursors. An advantage of this 
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permits direct, rapid and sensitive monitoring of changes in ATP occurring during 
the reaction mediated by aerobactin synthetase, but also allows the mode of its util- 
ization to be established by permitting a clear resolution of adenylate nucleotides, 
namely ATP, ADP and AMP. Thus, it facilitated the determination of the stoichiom- 
etry and the mode of utilization of ATP in aerobactin synthesis. 

An additional advantage of the HPLC procedure for the determination of 
adenylate nucleotides concerns its ability to serve as a rapid screening procedure for 
the presence of adenylate kinase, an enzyme ubiquitous in biological systems. The 
enzyme which catalyses the equilibration of ADP with ATP and AMP can be detected 
rapidly without any prior manipulation of the biological material under investigation. 
Indeed, this HPLC procedure, which demonstrated the presence of adenylate kinase 
in crude preparations of aerobactin synthetase (Fig. 4), has proved extremely valuable 
in the assessment of the effectiveness of purification methods for separation of the 
two enzymatic activities. 
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