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Klebsiella spp.R15 is a nitrogen fixing bacteria found ass®:
with rice root in Thailand. High activity of glutamine synthetase (GS)
could be induced in the culture grown in N-free medium (NF), whereas 100mM
NH,C1 added in the NF medium repressed the GS activity. Ammonium
assimilation pathway of Klebsiella R15 was studied by the determination of
specific activity of GS and related enzymes involved in ammon ium
assimilation. The result implied that Klebsiella R15 used GS-GOGAT pathway
to assimilate ammonium in both NHA+—limited and NH4+—excess condition.

GS was purified by heat treatment, Blue Sepharose CL-8B and
Sepharose-4B chromatography. Electrophoresis on polyacrylamide gel at pH
8.3 and SDS-polyacrylamide gel showed a single band of the enzyme. GS
possessed the molecular weight of 430,000 with 8 identical subunits of

54,000.

The studies of the GS before and after treatment with snake venom
phosphodiesterase (SVP) suggested the regulation of enzyme by covalent
modification and feedback inhibition. Retarding effect of GS purified from
ammonium-shocked cells and nonshocked cells on Blue Sepharose affinity
column indicated that covalent modification of GS at the post synthetic
level could be induced by the addition of 20 mM ammonium chloride in NF
medium. Besides, the specific action of SVP in the removal of adenylyl
groups encountered for the reduction in adenylylated states of GS as shown
by isoelectric focusing gel patterns. The consequence decrease in
transferase activity of SVP-treated GS also supports the existence of GS
regulation by covalent modification.

In transferase assay, GS has pH optima at 6.6-6.8 and 8.0 with the
isoactivity at pH 7.6. The characteristics of heat lability of transferase
activity at 50°C and the transferase activity of adenylylated form which
exceeded that of the deadenylylated form were different from GS in E.coli
and other Gram negative bacteria. However, the pattern of transferase
activity was similar to that of A.vinellandii. In related to GS structure,
the 8 identical subunit reported here resembles the eucaryotic GS.
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