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1. Introduction

Most information about the function of chloropiast
ribosomes is derived from studies with antibiotics in-
hibiting chloroplast or cytoplasmic protein synthesis.
In spite of the great number of papers dealing with the
site of synthesis of chloroplast components published
in the last years, our knowledge on this topic is still
rather limited [1]. Recently, several mutants of higher
plants {2—6] and of -Chlgmydomonas [7,8] have been
described in which the plastid ribosomes are ¢ither
entirely lacking or only present in a low frequency. As
a result of the deficiency no proteins (or only a very
low amount of proteins) can be synthesized within the
plastids. Therefore, these mutants are useful objects
for the investigation of the function of plastid ribo-
somes in the biogenesis of chloroplasts.

In Pelargonium zonale the nucleic acids were iso-
lated from white and green leaves of 5 chimerical
varieties and from green leaves of an entirely green
variety. Plastid rfRNA was separated from cytoplasmic
rRNA by electrophoresis on polyacrylamide gels. The
white leaves of all chimerical varieties, studied, were
found to contain no plastid rRNA. The results reported
in this communication suggest that plastid ribosome
deficient mutants are more ¢common than hitherto
assumed.

2. Material and methods

Nucleic acids have been isolated from the following
varieties and mutants of Pelargonium zonale: from the
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entirely green variety ‘Trautlieb’ (as control); from pure
white shoots of F;-plants containing the mutant plas-
tids of the variety ‘Flower of Spring’; from white leaves
of the chimerical varieties ‘Madame Salleron’, ‘Freak of
Nature’, and ‘Greifswald” {9—11].

The nucleic acids were isolated as already described
[12] modified for small quantities (0.54g) of leaf ma-
terial.

The high molecular rRNA was electrophoretically
separated on polyacrylamide gels in the semi-micro
scale. The gels were polymerized in glass tubes with
a length of 45 mm and an inside diameter of 2 mm.
The gel solution was similar to that of Bishop et al.
[13} modified for gels containing 3% acrylamide.
About 2 pg of nucleic acids in 0.15 M NaCl-0.015M
Na-citrate were applied to each gel. Electrophoresis
was carried out for 1 hr at room temperature at 0.5
mA per gel. After staining with 0.2% methylene blue
[14] for 1-2 min and destaining in distilled water
for 24 hr the gels were scanned at 578 nm with a
Chromoscan (Joyce—Loebl, England).

3. Results and discussion

In green wild type plants of Pelargonium zonale
(‘Trautlieb’) 4 bands of high mol. wt. TRNA are de-
tectable in the gels: the 25 S and 18 § RNA of cyto-
plasmic ribosomes, and the 23 S and 16 § RNA of
plastid ribosomes (fig. 1a). The upper band containing
DNA is unstable and often disappears during the pro-
cess of destaining. The rRNA of all white mutant
forms of Pelargonium zonale, studied, shows the
following pattern: the 25 S and 18 S RNA of cyto-
plasmic ribosomes are found in normal amounts; but
the 23 § and 16 § RNA of plastid ribosomes are ab-
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Fig. 1. Electrophoretic separation of RNA from wild-type
(a) and mutant (b). Gels.

sent or strongly reduced quantitatively (fig. 1b). In
the area, in which the 23 S rRNA is found in gels from
green cells, often a weak band can be seen which as a
rule is accompanied by a second thin band (approx.
22 8). In the area of the 16 S rRNA we could not find
any band with certainty; sometimes a diffuse stain
appeared (fig. 2). The origin of the thin bands in gels
from white mutants is uncertain at the moment.
Studies are in progress to clucidate whether these
bands contain residues of plastid rRNA.

These findings are in agreement with the results of
our analysis of the white plastom mutant ‘Mrs. Parker’
of Pelargonium zonale, in which the 23 § and the 16 §
rRNA are absent, too, and in which the absence of
plastid rRNA is connected with the loss of plastid
ribosomes [4].

The loss of plastid rRNA in the white leaves of the
varieties ‘Mrs. Parker’, ‘Flower of Spring’, ‘Freak of
Nature’ and probably also in the varieties ‘Madame
Salleron’, ‘Gnom’, and ‘Greifswald’ is caused by mu-
tations in the plastid DNA [4, 10, 11]. It is of interest
that the same defect was found in mutants with mu-
tations in the nuclear DNA [5, 6]. Obviously, both
plastid and nuclear DNA contain genetic information
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Fig. 2. Electrophoretic separation of mutant RNA. Densito-
gram and scheme of gel.

necessary for normal biogenesis of plastid riboscmes.
The information for the plastid IRNA is encoded in
the plastid DNA (for a recent summary see [1]. There-
fore, the absence of plastid TRNA may be, in the case
of our plastom mutants, the primary effect of the
mutations. But it is also possible that a defect in the
ribosomal proteins or in a regulator component causes
the observed loss of RNA,

The absence of the plastid rRNA in these mutants,
and the loss of the plastid ribosomes, respectively,
should greatly impair the protein synthesis in the
white plastids. In accordance with this expectation
we found that in the different mutant Pelargonium
forms the white leaves contain no {(or only very small
amounts of) ribulose-1, 5-diphosphate carboxylase
(Borner, unpublished); the results of many investiga-
tors indicate that this enzyme - at least its large sub-
unit — is synthesized on plastid ribosomes (for a survey
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see [1]. Thus, the zbsence of RuDP-carboxylase
demonstrates the impairment of plastid ribosome
functions.

Plastid ribosome deficient mutants are of great
value in studying the functions of plastid ribosomes.
Plastid components which are present in such mutants
must be synthesized outside the plastids, whereas
absent proteins should be synthesized on the plastid
ribasomes. At least in Pelargonium, this type of mu-
tant does nat seem to be so rare as was hitherto ex-
pected. Thus, it is imaginable that a number of entirely
white mutants, not anly of Pelargonium but also of
other species, will show comparable plastid ribosome
deficiencies.
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