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1. Introductiion

In veast the synthesis of many enzymes belong-
ing to pathways protucing ammoniurm, such as the
NAD dependent glutamate dehydrogenase |1, 2]
arginase and ornithine transaminase [3], threenine
dehvdratase {4] and allantoinaze [5, 6]. i3 sensitive
to the presence of ammonium in the medivm. More-
over in Newrospora {7] and Aspergilius [3] a nom-
ber of enzymes in nitrate azsimilation and purine
breakdown are repressed by ammoninm.

In analogy to catabolite repression it car ve asked
wheiher ihere is one mechanizsm for all these repress-
ing effects, and if so, whether ammonium jiself or s
metabolite is the effector molecnle

Recently the isolation and characlerization wers
described of mutants of Sarcfaromy~es lacking
NADP dependent glmiamate dehvdrogena. 2 setivity
19, 10]. It was concluded that this enzymes is rezpon-
sible for the greater part of the assimilation of am-
moninm. Consequently it is of interest to study ars-
MmeImnm repression in this gly mutant, to verify
whether or not an identical reprossing effect is ob-
served.

Ammonivm repression is sindizd on the sya-
thesis of allantoinase, which is derepreszed nander
conditions of aitrogen limitation {11]. Although
the synthesis of this enzyme can be repressed by
many nitrogen sources, dergpressed synthess is most
sensitive to the presence of mnmoninm, asparagine
und 10 a somewhat less extent to the presence of
glutamine in the medium |5, 6]. Comparable results
were observed for the NAD dapenden glutamate de-
hydrogenase and for plutamine syntheiase [12].
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2. Maierials angd methods

In these experiments the following sirains derived
Trom 5. corisberyensis N.C. ¥ .. 74 were used: the dip-
loid parent strain with the genotype ¢fa, Iye,, LYS,
edey, ADE and - he diploid gl mutant, lacking the
MNADP dependemnt glutamare dehydropenase, with the
venciyps ¢fo, Insp, LYS, ede;, ADE, gi, glu [10].

Cells were grdwn on complete medium, contain-
ing 1% veast ex _racl, 2% baciopeptone and 2% glu-
cose. For ithe dorepression of allantoinase (EC 3.5.2.5)
and the industisn of the NAD dependent glutemate
dehydrogenase (EC 1.4.1.4) cells were harvested in
1he early logari hunic phese and washed once. Sub-
sequently the cells were resuspendesd 1o an absorbance
of ©.300 at 590 nm (which is eguivalent to 0.5 mg
dry wieght of ¢ 2lls per ml medinm) and incubated a
30° in & medium containing per mi 2.8 poles
Me80),. 74 puroles sodinm potassinm phosprate be-
fer (pH 6.2), 0. 63% casamino acids ang 2% ghucose,
with or withouz 10 gmoles giatamate. Allznienase
activity was determined as deseribed before [111.

For the prepa ation of the cell extmets and all other
methods, see 110].

3. Besults and discussion

From 1able 1 1t Is clear thal allaniod: 12 synthesis
in cells of the parent strain is repressed b ammoniom,
asparagine angd gluiamine. Although the derepressed
lgysl of allantcinase is somewhat Iower i the 2l mo-
tant, it Is clear vhat in this moiant slanzcinase synthesis
is yepressed by asparaging and by ghamine, but aot by
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Tablz 1
Allanicinase synihesis in the patent siram and in the glu mo-
tant.

Additions 1o the mediam Bpecific activity of allantoinase
{nmoles allantoin

split mg™? protsin min” 1)

Parent strain gl mutant

MNone 22 11
2 prmolesfml {MNH4)2504 Z 12
2 pnclesiml asporagine 1 1
4 pmoles/ml glwiamine 3 2
2 umolesiml (NH )50, +

10 umaolesim] glutamate 2 1

Srecific acitivity of allantoinase after growth of the cells dur-
mg 3 br in 2 medinm as described in the Methods section
with additions as irdicated below.

armrnonium. Recently Dunbois et al. [13] found that
the synihesis of arpinase, allanteirase and of urea
arnidolyase In a mutant of 8. cerevisias lacking NADP
dependen: ghitamate dehydrogenase activity, is insen-
sitive to the presence of ammonium in the mediom.
However these anthors did not test whether the syn-
thesis of one or more of these enzymes can be epras-
s&r by asprragine or by glutammine.

These results prove that the presence of ammonivm
in itself is not encugh for ammonium repression, bt
that it must be metabolized before it can exert a Te-
pressing effect. However, the finding that asparagine
and ghutamine still exert a repressing effect in the gl
mutent make it nalikely that one of the other reac.
tion constituents of the NADP dependent glutamate
dehydrogenase reaction is the effector molsoude of
ammonium repression on allanioinase synthesis [13].

In the glu mutant of S, carlsbergensis the synthesis
of allantoinase (table 1) and of the NAD dependent
ghatamiate dehydrogenase (table 2) can be repressed
by ammoeniom in combination with higher concentra-
tions of other nitrogen sources, such as glutamate.
However this situation complicates the interpretation
of ammonium repression on the synihesis of the in-
ducible enzymes, such as the NAD dependent gheia-
mate debhvdropenase: ammonium as the single nitro- -
gen source cannot be tested since the presence of glu-
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Table 2
Syothiesis of the NAD dependent glntamate dehydsogenase
in the pateni strain and in the gy muiant-

Additions {0 the mefinm Specific activity of the NAD
gimtameate dehydrogensss
{maoles NADH split mg™?

protein min~1}

Parent strain gl ynuia

10 pmolesfml glutarate 7.0 4.5
10 pmolesfml glutamale +
2 pmolesiml {(NHz12504 s DA

Lpecific aslivity of the MAD dependent ghoiamate dehydrn-
genase after growth of the cells during 3 hr in a medinm a3
iesczibed in the Methods section, with additions a8 indicated
below.

tamate in the medinm is required for the ind. clion
of this enzyme [1, 2].
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