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1. Introduction

In yeast, as in many oiher fungt, two glutamate
dehydrogenase activities occur [1]. One enzyme is
specific for NAD (EC 1.4.1.4). This enzyme is pie-
ferentially synthesized under conditions favouring
the breakdown of ghitamate {2, 31 The other enzyme
is specific for NADP {(EC 1.4.1.2), and is involved i
the biosynthesis of glatamaie [4-6[, Since other
pathways for the assimilation of NHF are loss active
[61, it is penevally assumed that in yeast the synihesis
of ghatamate by the NADF dependent glutamate
dehydrogenase constitutes the major rowie of NHJ
assimilation.

The recent isolation and characterization of vz ants
lacking the NADP dependent glutamate ¢ehydrogenaze
activity proves that these assumplicns arg correct
(17], see alsp Materials and meihods).

1t was observed several times that under cerlain
conditions the presence of NHJ in the medinm can
be correiaied with an increased aciivily of the hexose
monophesphate {BMP? shemt [8, 9], 1t s assamed
that this higher activity is due to an increased produc-
tion of NADP* by the action of the NADP dependent
glotamate dehydrogenase. This theory is venfizd ina
muiant lacking this enzyme. ‘

2. Materials and methods

In these experiments the following strains derived
from Saccharomyces carlsbergensis N.C.Y. C. 74 were
- used [10]; the haploid parent strain with mating type

‘ Noﬂh-ﬂoﬂqﬁd Pyblis};inf Cbmp;my - Ams!aerdam‘ .

o, carrving the marker Iys,_ and the diploid paremt
strain with the genotyye afr, ys,, £ YT, adey, ADE.
Mutagenesis by 1-nitre soimnidazolidone-? of the
hapleid parent sivain /a8 performed as describad
pefore [10). Cells wers plated on minimal medium
wiih both glitamate {1%) and {NH. 1,580, (2%) 2s
nitrogen sourcs. Tolonies were replicated on the same
mediume without gluzamare, 30 My ~is were isclated
which ¢id not grow on the latier medinm. Afier
testing for the presence of NADP dependent ghutaumate
dehydrogenase oniy 3 mutants were found with a very
low level of this enzyme {2bout 3% of the wild 1ype}.
One of these mulants, with the genotyne o, Hvs-, 2l
was crossed with 2 sirain of the penotype g, aide,,
GLU. Random gpore analysis of this hybrid indicaied
that the glu phenotype resulied from ons mutational
event, From this cross 2 sirain was selected with the
genotype g, ade,, gl This sirain was cross=d with
the original g4 mutend, resulting in a Giploid sirain
homozygous for gl fafe, Iys,, LYS, ade,, ADE, gia, -
glu ). The diploid parent strain has a generation time
of about 2 hu on Hauid minimal medivm with or with-

~out 0.05M glutamate, whereas wor the dipleid gl mutani

a generadion time was observed of & hr on minimal
medivm, and 2.5 hr on the same medium with D.05 M.
glulamate. These resulis clearly indicate that the pro-
guction of glutamate by ths action of the NADP
depencent ghitamate dehydrogenase under these con-
ditions is the major zoute of NH} assimilation. Unless
indicated otherwise, cells wers grown on minimal

‘medivm conizining 2% ghucose and salts and vitamins

as deserived by Roman 7317], Nutzihies for the acse-
trophis ma-kers were sdded. Sporulation wus induced

]

L)



Yolume 32, number I

Table 1
The effect of (NHz 2302 0n the aetivity of the HMP shuat in
protoplasts of the dipleld parent strain 2nd of the diploid ghy
mHart,

Parent Paren: slizin gl pliz mutant
. straim HNHALSOy mutant  +HNHg)a5804
{2 mha) (2 mM)

LDy pro-

duced by

the HMP 34 224 96 108
shunt after

120 min

fpmeles)

Prote.pilasts were nsed in 2 conczniration conresponding 1o an
absorbance of 15 at 500 nm, waich is eguivalent 1o a protein
eoncentration of 8 mg per ml, sind incubated at 307 in o me-
dium contzining 0.013% casamino arids, 1.2% glucose, 12%
mannitel and 1.5 pCi (D52 ubl) 12 J'q!f]g,lm:-a_ﬂt‘.ta or 1.5 pCi
10,48 pd) 15-1*C]glucose. .

on 0.4% sodinm acgtate. For solid media 1% Oxoid
agar No. 1 was addzd.

Cell exiracts were prepared ulirasonically. Protein
was determined acgording to Lowry et al. [12]. The
NADP dependent glutamate dehydrogenase aciivity
was determined as described by Holzer 224 Schineider .
[1). The preparation of the protoplasts and the deter-
mination of the activity of the hexose mnnbphospha’te
{HMP) shunt (the production of 14C0, from [1-13C]-
ghacose mimms that of [6-147]gh cms.,} were performed
as described before |8, 13].

3. Results and discussion

In short term experiments the stimulation of the
HMP sinimt is prebably only found if the cells are
cepleted of their niizogen pool by prefoplast forma-
tion {8} or by washing, and incubating in a medinm
without a nitrogen source [5] since in intact cells im-
mediately after harvesting, no such stimnlation Df tha
HMP shunt was observed. :
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From the resnlts presented in table 1 it is é\ﬂeai that
the stimulation of the HMP shunt, observed previously
in prrtoplasts of wild type cells of S carishergensis

- {8], is not present m protoplasts of the dipleid gl

mutani., These results prove that the availability of

- NADF* angder these ~onditions is the Hmiting factor

for the activity of the HMP shunt. In yeast NADP is
present predorninantly in its reduced form [9], the in-
crease i the production of MADPY by the action of
the NADP dependent plutamate dehydrogenase lead-
ing to an increase in the aelivity of this pathwiy of
glucese metabolism,
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