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1. Introdoction

In the course of a survey of enzymes of amino acid
catabolitm in rat Liver standied in neayr physiological
conditions, we have found an allosteric properiy of the
glirtaminase (EC 3.5.1.2) Pi-andependent isoenzyme
{Xatonuma et al. {1]), with characteristics of likely
signifizance for metabolic regulation. This enzyme, that
seems 1o be the major comporent of the total poten-

tial glutaminase activity of zat liver, presents a very
marked sigmoidicity In ils subsirate concentiation ki-

nelics within the range of physiological values of ghy-
tamine in liver. The publication by Katsunuma et al.
12] of an observation qualitatively similar in a puri-
{ied preparalion, increases the interest of the prompt
pablication of onr findings with the fresh enzyme *.

2. Mateniais and methods

Glutaminase activity was assayed in the particulate
fraction of rat Liver {or kidney) within one hour after
killing the animai {the enzyme activity decreases
markedly with ageing as will be described below).

Livers of while rats weighing 100—200 g were
homogenized in 2 volumes of 0.2 M sucrose and cen-
trifuged ai 30000 X g for 20 min. The sediment was
dispersed in water so as to give a final concentration of
about 100 mg of protein per ml. The gletaminase assay
mixture contained, as a rule, 30 gmoles of imidazole
(HC?) duffer, pH 7.0, 5 to 30 pmoles of glutamine, and

* ‘The esnits reported here were presenied at the 5th FEBS
Meeting held in Prague in Inly 1968 |31. .

th—Hoﬂmzd Publishing Company — Amsterdam )

C.Z mi «f the enzyme prepaiation, in a firal volume of
1 mi. The reaction was aflowed to proceed at rocom
temperature, vsually for 15 min, 21d stoppad by the
additicn of perchioric acid. Afier neustralization with
¥OH and centr:fagation, the arminosnivm released war
measured spectrophotometricaily (n mligueis of the
supernatani with gluiamaie dehydrogenase (ammo-
nium free glycero! sclution from ¥ orhringer) and
excess of a-ketoglutarate. Glutamine was purchased
from Sigma.

3. Resalts

Fig. 1 summarizes the mzin resulis obtained. The
rat liver glurerninase shows markediy sigmoid Kinetics,
with respect to the substrate concentiation with a
half maximai activity, Sp 5 [4],0f ca. 13 mM (i2 to
15 mM valnes wers obtzined in dirierent experiments).
Similar resniic hive been obtained at different pH
values (in the range from 7.0 10 9.3), with different
bufiers (Tris-HCl and veronal), in the presence of (.1

MEKCL, 5 raM MgCly, or 6.5 mM MaCl,, as well as in

- the standard assay conditions of Katunuma ct al. [1].

The activity fonnd ai saterating corcenirations
of glutamine is 1.1 * 0.4 umoles/min/g (a: ca. 22°).
The activity disappears by inild hezting {3 min at 407)
and markedly decrezses by standirg at 07 (75% loss

in8to 10hr).

in contsast with the iver enzyme, the rat kidney
Pi-independent glutaminase, in the same conditiens,
shows a hyperbolic Michaelis-Menzen type ciive
witha &, of about 2.5 mbi.

Fig. 1 also shows a2 Hill’s plot {3} of the liver glu-
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Fig. 1. Effect of the substrale concextration on the aciivities

of 1he 121 Tiver (#—=) and kidney s0—o) Pi-independent glu-

1aminases. Aclivities were measurzd in fresh preparations as

described in the texi. A Hill’s plot of the gesults with the 11\r=1
enzyme is included as an inserl.

taminase. From ihe experimental poinis s Hill coeffi-
cient =4 is obtained, which suggests the existence of
4 or more interaciing active sites.

Several attempis 1o confirm in our conditions the
chservations by Xatunuma et 2. {1} of activation of
zat liver glutaminase by N-acetylgluiamate and male-
ate, did not succeed both at high and at low substrate
concentrations.

4. Discussion

The results presenied above show a different kinetic
behavionr of the Pi-independent glutaminases of zat
iiver and kidney. While the kidney iscenzyme presenis
Typical Michaelis substrate kinetics, the liver enzyme
exhibits marked sigmoidal kinetics. Quealitatively sim-
ilar resulis have been independently chserved by Kai-
sunuma et al. {2 with a zat Hver purified prepazation.
Nevertheless, our observations show some important
features suggesting thai this allosteric dbehaviour of the
liver enzyme may well be of physiological significance
in metabolic reguiation. In contrast to the purified prep-
aratipn with the rather high p 5 of abont 50 mM [2j,
the liver glutaminase assayed in fresh preparations,
shows an S 5 of about 13 mM, which corresponds 1o
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the range of physiological concentzations of ghitamine
in Giver {5]. Moreover, the sigmoidicity of the enzyme .
kinetics is steeper in the fresh preparation: a Hill coel-
fic’~nt of 4 versus a value of 2.7 celcnlated from the -
figuxe in Katsunuma et al. [2]. This fact increases the
potential repulsiory significance of the allosteric
character of the liver glntaminase. Another difference
is that we have not observed any effect of maleate or
Naacetylghuiamate.

Total or pariial desensitization of an allosteric
protein is by no means a Tare event in purification

_procedures {6]. This may well be the reason of the

discrepancies between the resnlts of Katsunuma et al.
[2] and our owa observations.

Kvamme ¢t 2l. {7] had reported an allosteric effect
of Pi and certain other jons on a purified pip kidney
glutaminase, although the very high range of phosphate
concentrations required tends to make unceriain any
physiological significance of this allosteric property.

The activity of liver glutaminase at the lower range
of physiological substrate coneentrations could weH
Xeep the intrahepatic glutamine pool at steady con-
centrations sufficient for biosyathetic purposes {5].
The strong substrate activation of the enzyme might
guaraniee an eifective disposal of any excess of gh-
tamine that could flow in from other tissues in situ-
ations of enhanced amino acid catabolism [8}. The
exteni of the physiological significance in metabolic
repulation of the allosteric behaviour of glutaminase
here described, and its eventual interplay with the
antagonistic glutam ine synthetase ]9, 10] deserve
Turther studies.
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