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Abstract — Glutamine synthetase (GS) of Klebsiella pneumoniae was purified and identified it’s
properties. It was determined to be composed of 12 identical subunits and it's molecular weight
was about 600,000. It’s optimum pH and temperature were identified as pH 7.0 and 37C respec-
tively, and also there was no considerable variation of activity between pH5 and 8 When
GS was incubated at 57C for 10 min, it’s activity was decreased to half of maximum activity.
It was observed that K punewmoniae has adenylylation-deadenylylation system which regulates
activity of GS according to the quality and quantity of nitrogen source like GS of E. coli. Also
it's GS was very similar to that of E. coli. in structure deduced from the immunodiffusion

experiment using anti-E. coli GS antibody.
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1mM MnCl, 0.1M KCl¢] &3l8oz Mojd
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Fig. 1. Elution pattern of K. preumoniae glutamine

synthetase from Affigel-blue column.

After protein was loaded, the cloumn was washed with
25 mM imidazole buffer containing 1 mM MnCl,, 0.1 M

KCl and eluted with a linear gradient of ADP dissolved
in the same buffer composition.
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Fig. 2. Polyacrylamide gel electrophoresis of GS.

20 ug of protein was subjected on 5.0% polyacrylamide
gel and the current was adjusted to an output of 3 mA
per gel tube,

Table 1. Purification of glutamine synthetase of K. pneumoniae

Purification Total Total Specific
procedure protein{mg) activity(units) activity(unit/mg pro.)
Cell-free extracts 1,072 1,779 1.66
Ammonium sulfate (20~60%) 334 1,249 3.74
DEAE-Sepharose - CL-6B 6() 277 4.62
1st Sepharose CL-6B 29 187 6.49
2nd Sepharose CL-6B 11.5 155 1347
Affigel-blue 2.5 117 48.02

1 unit: 1 umole (y-glutamylhydroxamate) per 1 min in transferring reaction
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Fig. 3. Determination of molecular weight of GS by
ultrogel AcA-22 gel fractionation.

1 mg/mi of thyroglobulin (669,000), apoferritin (443,000),
B-amylase (200,000), alcohol dehydrogenase (150,000),
and G5 were loaded on the column separately and
eluted with 50 mM imidazole buffer containing 0.2 mM
MnCl,, 0.1 M KCI. M.W. vs Ve/Vo was plotted on semi-

log paper.
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Fig. 4. SDS gel electruphnres:s of GS from K. pneumo-
nige.

The GS, bovine albumine (66,000), ovalbumine (45,000),
glyceraldehyde-3-p-DH (36,000), carbonic ‘anhydrase
(29,000), trypsinogen (24,000) were incubated with 1%
SDS and 3% 2-mercaptoethanol at 30C for 15 hr. The
mixture (15 ug protein) was subjected to electrophore-
sis 1n the presence of 0.1% SDS at a current of 8 mA
per tube for Hhr at pH 7.2
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Table 2. Properties of glutamine synthetase from K.
pneumoniae

Optimum pH 7.0
(transferring reaction)

Optimum temperature 37C (at pH7.0)

pH stability o~8
Thermostability ! 58C
K, value to r ADP 0.035 mM
l: Hydroxylamine 3.63 mM
Glutamine 9.75 mM

'Half of the initial activity was lost at the temperature
indicated for 10 min

A: Antibody against E. coli GS, E: E. coli GS, K: K
prneumontae GS

ferring activity®] ®Hsl&5 45 Hgio)

Transferring activity:= Table 3oll4] M+ n}9}
o] Ao g A A3 NH,CI, glutamated] FX%
7F F7betel el gl AR vepllow] A
Hozajel diAlzl " | £o)g NH,.I17) gluta-
mate Xt} o W& ool A HE FElshA GS A&
# gl 3}kie}. Total transferring activity 7} HAHE GS
gkl o] ok wldsle @GS ZHE o K puen-
moniae GS+= E. coli®} 5 UsA Nir systemol] 2
sled <ok =)o} repression-& writviiy 1A}

§h# adenylylation state®™ A 1R12] 5% Z7}d
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Table 3. The State of adenylylation of K. prneumoniae
GS at different concentrations of ammonium chloride
and glutamate as a nitrogen source

NH,CI Glutamate
Concentration Activity n* Activity n
(mM) (U/mg pro.} (U/mg pro.)

1 0.82 1.0 0.69 0.5

5 0.95 3.4 0.70 4.1

30 0.57 6.0 1.53 4.3

100 0.56 10.9 1.00 5.9

*n=12—12

>_<act:ti’w.?ity m 0.4 mM MnCl,+60 mM MgCl, at pH 7.2
activity in 0.4 mM MnCl, at pH 7.38
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ol 4 gt 715 vleb ok o]l K prneumoniae 7}
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