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columns No.5 are identical. On the other hand, in cell-free
systems, results are compatible with a model according to
which some tRNA species, ¢.g. leucyl-tRNA, become limit-
ing (extracts from Interferon-treated cells)®’. Leucyl-
tRNAs have been shown to be unstable in extracts prepared
from Ehrlich ascites cells treated with Interferon!!. An
explanation for these conflicting results may be that the
impaired function of certain tRNAs has no structural
correlate which can be detected with our chromatographic
means.

Despite the fact that the deviations of the isotope ratio in
the figure are somewhat larger than allowed by the count-
ing statistics, we think - based on the similarity of all
profiles - that Interferon has probably no significant effect
on tRNA methylation in our system. Kroath et al.”® came to
the same conclusion by analyzing the pattern of methylated
nucleotides of tRNA of CEF. Even if methylase activities
or concentrations are stimulated as reported®, the normal
levels may be sufficient fully to methylate homologous
tRNAs. The concept of rate-limiting tRNA-function or
concentration provoked by Interferon need not be wrong,
but it would not be based on changes in methylation extent
or pattern.
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SuMmary. Polyamines at physiological concentrations activate AMP nucleosidase from Azotobacter vinelandii. Biological
significance of the activation is discussed in relation to the control of adenylate energy charge and the purine nucleotide

synthesis in prokaryotes.

A vast amount of literature has accumulated on the role of
polyamines related to increased cellular proliferation in
animal and bacterial cells?. Polyamine accumulation is
accompanied by an increase in the rate of RNA-synthesis
as well as protein synthesis?™. Furthermore, polyamines
were demonstrated to be involved in the control of the
activities of several enzymes®1°, Recently, we reported that
polyamines at physiological concentrations activate the rat
liver AMP deaminase (EC 3.5.4.6)'!, which may be impor-

tant to stabilize the adenylate energy charge'? and in the.

conversion of adenine nucleotides to inosine or guanine
nucleotides'. Polyamines were suggested to participate in
the stabilization of energy charge and the synthesis of
purine nucleotides during cell proliferation of liver!. On
the other hand, AMP nucleosidase (EC 3.2.2.4) is respon-
sible for the regulation of the energy charge and conver-
sion of AMP to IMP in Azotobacter vinelandii'>'® and

probably also in othér prokaryotic cells'>'*. It is, thus,
reasonable to assume that polyamines can activate the
Azotobacter AMP nucleosidase, and this assumption was
verified in the present paper. The physiological significance
of the results is discussed in relation to the control of the
energy charge and the purine nucleotide synthesis in bac-
terial cell growth.

The effect of polyamines and diamines, which differ from
each other in the number of carbon atoms separating the
2 amino groups, on the AMP nucleosidase activity was
examined. All the polyamines including diamines acted as
powerful activators of the enzyme (figure). The activating
effect of polyamines was suggested to depend upon the
spatial separation of the primary amino groups: diamines
separated by 5 or more carbon atoms as well as spermine
and spermidine were the most effective activators of the
enzyme. Polyamines are known to replace Mg?* entirely or
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partially in several Mg?*-requiring reactions®® and AMP
nucleosidase also requires Mg-ATP or Mg-PPi absolutely'”.
However, Mg?* ions are suggested to be entirely replaced
by polyamines in AMP nucleosidase reaction, since the
maximal velocities attained in the presence of saturated
concentrations of polyamines and Mg?* ions were almost
identical (data not shown).

The present study shows that polyamines express a power-
ful activating effect on the activity of AMP nucleosidase.
Of polyamines tested, spermine, spermidine and some
diamines, which are generally found in bacterial cells!?,
showed a most striking activation of the enzyme, and
furthermore, the concentrations necessary for 50% activa-
tion of the enzyme activity for these physiological amines
were in the range 0.2-0.5 mM. It is thus reasonable to
assume that these amines are physiological regulators of the
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Effect of concentrations of polyamines and diamines on the activity
of AMP nucleosidase. The enzyme was purified from A. vinelandii,
strain 0, as described previously!> with a slight modification:
protamine treatment was replaced by aminohexyl-Sepharose (Phar-
macia) chromatography. Enzyme activity was measured by estimat-
ing production of ribose 5-phosphate!®. The reaction mixture
contained 0.5 mM ATP, 1 mM AMP, 5 mM Tris-HCI buffer, pH
8.0, various concentrations of polyamines and the enzyme in a final
volume of 0.2 ml. The reaction was carried out at 37°C for 5 min
and terminated by the addition of the reducing sugar reagent of
Dygert et al.!8, ©: Spermine, B spermidine, ®: diaminohexane,
A cadaverine, [1: putrescine, O : propylenediamine, X : ethylene-
diamine.
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enzyme in A. vinelandii. AMP nucleosidase may be a regu-
latory enzyme in the conversion of adenine nucleotides to
inosine or guanine nucleotides'>'® and to stabilize the
adenylate energy charge! in A.vinelandii. The role of the
enzyme in the control of adenine nucleotide metabolism is
strengthened by the lack or very low activity of AMP
deaminase and Y-nucleotidase (EC 3.1.3.5)!21 The pre-
sent result suggests that the increase in polyamines activates
the activity of AMP nucleosidase, which will result in the
purine nucleotide synthesis and stabilization of energy
charge in the exponential stage of bacterial growth. It
should be emphasized that polyamines can regulate the
purine nucleotide synthesis and the adenylate emnergy
charge through the activation of AMP nucleosidase and
AMP deaminase in prokaryotes and eukaryotes, respective-

ly.
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Summary. A quantitative study of the transformation of ethanol into acetaldehyde shows that, in Drosophila melanogaster,
the mitochondrial ethanol oxidizing system is not very active but that the part played by catalase appears more important
than expected. For a strain without alcoholdehydrogenase, ethanol is highly toxic. The presence of acetaldehyde in the
culture medium is toxic for all the strains studied. But, since even a strain without any aldehydeoxidase lives normally, the
metabolic production of acetaldehyde does not seem dangerous.

The physiological and ecological importance of ethanol
tolerance for D.melanogaster has been emphasized by
many authors'. Adapting itself to temperate climates, this
species is considered to have modified its ecological niche
in order to exploit food sources characterized by a higher
ethanol concentration, as e.g. in vinification caves and
breweries. A nutritional value of ethanol has even been

demonstrated, since the survival time of flies without food
is greater in presence of ethanol’%.

Ethanol tolerance appears to be related in some way to the
presence of alcohol dehydrogenase (ADH)*-1%. The survival
time without food but in presence of ethanol is greater for
flies from strains with a higher ADH level'®. The correla-
tion between survival time and ADH level is however not a



