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EXPERIENTIA 26[9

Incorporation of 3H-UTP into Mitochondria Isolated from Cytoplasmic and Nuclear Respiratory-

Deficient Yeast Mutants

In vyeast, a modification of mitochondrial DNA
(M-DNA) leading to respiratory deficiency! (¢*->¢~) or
phenotypically identical chromosomal mutations?® (P —>p)
result in the impairment of protein synthesis by isolated
mitochondria3-5. The existence and fundamental proper-
ties of DNA-dependent RNA synthesis in isolated wild-
type yeast mitochondria have been well established -5,
Therefore, an attempt was made to elucide whether the
absence of protein synthesis in isolated mutant mito-
chondria is due to the block at the transcriptional or
translational level, by testing the incorporation of H-
UTP into a trichloroacetic acid-insoluble fraction of
isolated mutant mitochondria.

Matevial and methods. Strains of Sacchavomyces ceve-
visiae used in the study are listed in the Table. Nuclear
gene (p) mutants S19, Z 5 and S 9X 9 were prepared
and kindly supplied by Dr. T. M. Lacuowicz, Polish
Academy of Sciences, Wréclaw (Poland). The fraction of
double (pg-) mutants in haploid cultures did not exceed
409 (ref. 5). Other strains were kindly provided by Dr.
H. Jaxos, Centre de Génétique Moléculaire, Gif-sur-
Yvette (France). All cultures except S 9x 9 were haploid.
Cultivation of the cells and the preparation of sphero-
plasts and mitochondria were performed according to
KovA& et al.® 10 Mitochondria were further purified as
described previously3. Sterile solutions and vessels were
used for the preparation of spheroplasts and mito-
chondria. The mitochondria (0.1 ml suspension of mito-
chondria in 0.65M mannitol or sucrose-1 mM EDTA,
pH 7.6, containing about 2 mg protein) were added to
a 30°C warm medium containing in 0.9 ml: 40 pmoles
Tris-HCl (pH 7.4), 100 pmoles KCI, 100 pmoles sorbitol,
5 umoles KH,PO,, 10 umoles MgCl,, 0.5 ymole MnCl,,
CTP, GTP (50 umoles each), 5 pmoles phosphoenol-
pyruvate, 1umole ATP, 50pg pyruvate kinase and
7.5 uC of SH-UTP (specific activity 1.5 C per mmole).
During incubation at 30°C, samples (0.1 ml) were taken
at 0, 5, 10, 30 and 60 min and further treated as described
by WINTERSBERGER?. Radioactivity was determined in
a Packard Tri Carb scintillation counter with a counting
efficiency of 109%,. As detected by plating samples of the
incubating medium with mitochondria on nutrient agar
plates, number of viable bacteria present in 1 m! of the
mixture was nsually about 1000. DNA content in mito-
chondria was determined in hot HCIO, extract!! by the
method of BURTON 2, .

Results and discussion. Under the conditions described
above mitochondria isolated from wild-type strain incor-
porated about 20 pmoles of *H-UTP per mg protein
during 10 min incubation, This value corresponds to
that found by Soutn and MAHLER?® under similar con-
ditions. Mitochondria from all the mutant strains tested
incorporated also significant amounts of *H-UTP into
the trichloroacetic acid-insoluble fraction. Kinetics of
incorporation into mitochondria from all the strains
tested were similar to that described by WINTERSBERGER”
for wild-type yeast mitochondria, e.g. time course of
SH-UTP incorporation was linear within first 5-10 min
of incubation. The incorporation was inhibited by actino-
mycin C (Table). No relation between the degree of
supressivness of the g~ strains and the rate of incorpora-
tion was found. The incorporating activity of mito-
chondria isolated from the same strain varied considerably
in different experiments, so that a precise quantitative
comparison of activities has not yet been possible. Con-
tribution by contaminating nuclei and whole cells to the
incorporation activity of mitochondria does not seem to

be likely, because further purification of mitochondria
by equilibrium centrifugation!? did not result in a signifi-
cant decrease of their incorporating activity or in a
change in their DNA content. Incorporation of #H-UTP
measured in the experiments thus probably reflects true
mitochondrial RNA synthesis,

Existence of RNA synthesis in isolated mutant mito-
chondria is in agreement with recent findings of Fuku-
HARA et al.’* who demonstrated in g~ mutants the pre-
sence of RN A species which could hybridize with M-DNA.
In addition, the finding that sedimentation profile of
mitochondrial RNA from p- mutant differed from that
of wild-type strain!® has also indicated the possibility
of the in vivo transcription of g~ M-DNA.

Incorporation of *H-UTP into mitochondria isolated from wild-type
and respiratory-deficient mutant yeast cells

Strain Respira- Degree of  pmolesof %
’ tory supressiv-  #H-UTP inhibi-
genotype mness? incor- tion by
{%) porated 40pg/ml
X mg1 actino-
protein mycin C
% 10 min~t
D 243-2B-R, Pg* - 24.0 80
D 243-2B-p6 Po- 0 (neutral) 20.5 76
D 243-2B-g P0~ 0 (neutral) 27.1 69
D 243-2B-120 pr0~ 51 12.7 73
D 243-2B-106 PO~ 78 14.0 72
D 243-2B-116 DPr0~ 95 12.5 60
Z5 pro* - 14.1 61
S19 po* - 26.8 67
S9x9 po* - 17.2 63

Average values from 3 to 5 experiments are presented. * As defined
by Eparusst and GRANDCHAMP 16,
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The ability of the mitochondria isolated from nuclear
(p), cytoplasmic (g~) and double (pp~) respiratory-
deficient yeast mutants to incorporate *H-UTP into tri-
chloroacetic acid-insoluble fraction shows that, at least
in the strains tested, mitochondrial protein synthesis is
blocked at the level of translation?”.

Zusammenfassung. Aus verschiedenen cytoplasmati-
schen (¢~) und nuklearen (p) atmungsdefekten Hefe-
mutanten isolierte Mitochondrien weisen eine Aktino-
mycin-empfindliche Inkorporation von *H-UTP in die
TCS-unlésliche Fraktion auf. Die Absenz der mitochon-
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drialen Proteosynthese dieser Mutanten konnte daher
auf einen Hemmer im Translationsmechanismus zuriick-
gefiihrt werden.

§. Ku#era and H. Fe¢fkovA

Department of Biochemistry, Komensky University,
Bratislava (Czechoslovakia), 9 Mavch 1970.
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Different ATPase Systems in Glycophytic and Halophytic Plant Species

In arecent review on the halophyte problem, JENNINGS!
concluded that with regard to their response to sodium,
halophytes differ from mesophytes only quantitatively
and not qualitatively. Incréased light, aridity and high
sodium concentrations had a similar effect on plant cells
of various ecological characteristics, namely a change in
the ATP metabolism.

In general, there is little information on the influence
of saline media on enzymatic activity in animal?? and
plant tissues? 5. Part of the information regarding ATPase
activity concerns its role in ion transport®-%. However,
relatively little is known of the presence of various
ATPase systems in plants of different ecological groups9,
and an investigation into this problem seemed worth-
while.

Two glycophytic species, i.e. bean (Phaseolus vulgaris
L. c.v. Brittle way) and corn (Zea Mays L. c.v. White
horse tooth), and 2 halophytic species, i.e. Suaeda monoica
Forsk. and Atviplex halimus L. were used for the following
investigation. Plants were grown in an aerated Hoagland’s
nutrient solution for 10 days (bean and corn) and 35 days
(Suaeda and Airiplex) respectively. By that time, the
plants were at a more or less equal phase of growth.
Sodium chloride was then added to the growth media
of half of the plants, so as to give a final concentration
of 30 mM. After 3 days the roots were harvested. Tissue
fractionation and ATPase activity determinations were
performed according to GRUENER and NEuMaNnNnN and
NeumMaANN and GRUENER!D 2. Homogenization of the

roots was performed by grinding the tissue in a cold
mortar in a medium containing T7is 0.04 M-sucrose
0.5M. The homogenate was filtered through a sheet of
gauze and centrifuged for 5min at 200 X g to remove
unground cells and wall debris. The mitochondria were
separated by centrifugation for 20 min at 20,000 X g and
the microsomes by centrifugation for 60 min at 120,000 x g.
The fractions were dialyzed for 30 h against T#is 3x 10-3
M-EDTA 5x10-*M, ptt. 7.7, at 5°C. The solution was
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The effect of NaCl in the growth media and in the reaction mixture on the ATPase activity of various plants

Plant species Reaction mixture

Growth media

— NaCl (A) + NaCl (B)
% from a % from a % from A
Phaseolus vulgaris — NaCl a 4.78 7.00 146
+ NaCl b 5.06 106 8.04 115 159
Zea Mays — NaCl a 2.67 4.85 182
+ Na(Cl b 5.42 203 11.30 233 208
Suaeda monoica — NaCl a 4.04 1.87 46
+ NaCl b 2.53 63 1.20 64 47
Atrviplex Halimus — Na(Cl a 7.02 4.33 62
4 NaCl b 4.76 68 2.60 60 55

Data denote pmoles Pi/30 min/mg protein.



