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Abstract—Translation products of polysomes from pea cotyledons in several new in nitro cell-free synthesis systems,
from rice germ, pea axes, and pea cotyledons were compared with the products obtained in the established wheat germ

and rabbit reticulocyte systems

INTRODUCTION

Cell-free translation systems from wheat germ [1] or
rabbrt reticulocytes [2] have provided much information
on the translation of mRNA species and on post-
translational modifications of the newly synthesized poly-
peptides Previous reports from this and other labora-
tories have described the translation products of poly-
somes and poly(A)*-RNA 1solated from developing pea
seed cotyledons by these systems, and shown that storage
polypeptide precursors are synthesized and post-
translationally modified by removal of leader sequences
[3-5] However the post-translational proteolysis that
generates the separated legumin acidic and basic subunits
and the lower M, vicilin subunits has not been de-
monstrated in vitro This communication describes the
translation of pea polysomes in some additional cell-free
synthesizing systems, including the homologous system
from pea cotyledons, to assess the possibility of de-
monstrating processing

RESULTS AND DISCUSSION

Cell-free translation systems were prepared from rice
germ, pea axes and pea cotyledons by methods analogous
to those used to prepare the wheat germ system [1,3] The
systems were each optimized for concentration of K*,
Mg?*, spermine, creatine phosphokinase and template
When programmed with polysomes from developing pea
cotyledons, all these systems gave active incorporation of
radioactive amino acids into TCA-precipitable material
The presence of only hmited amounts of endogenous
mRNAs 1s a necessary requirement of a useful in vitro cell-
free translation system and this criterion was satisfied
since all the systems had a low level of endogenous
incorporation and gave the same major radioactive poly-
peptide products when used to translate pea cotyledon
polysomes (Fig 1) Clearly special factors favouring the
production of certain mRNAs were not present 1n these
systems, including the homologous pea cotyledon trans-
lation system Identification of the polypeptide precursors
of legumm, vicilin and convicihn was made as previously
described [3, 4]

Experiments with aurintricarboxylic acid (ATA) were
carned out at a concentration (10~*M) at which 1t
effectively inhibits initiation, but not translation of pro-
tein synthesis Both wheat germ and reticulocyte systems
were mhibited 90-99 ¢, when poly(A)*-RNA was trans-
lated under these conditions, but only 30409 when
polysomes were translated, implying that imitiation but
not elongation 1s being effectively inhibited 1n the latter
case A similar degree of mhibition of translation of
polysomes 1n the other systems was observed implying
that these systems also were initiating Small differences
between the translation products of the different systems
were observed, e g the reticulocyte system produced more
legumun precursor than the plant systems and contained
fewer of the low M, (< 10000) products which could
result from premature termmation The reticulocyte
system gave double bands at 71 000 M, for convicilin and
at 50000 and 47000 M, for vicilin indicating that 1t was
meffective 1n leader sequence removal, the plant systems,
with the partial exception of that from pea cotyledons,
gave only processed products (1e single bands) Since all
the systems have been deduced to imtiate, the plant
systems must have carried out processing, 1e leader
sequence removal Although the plant translation systems
were effective 1n carrying out imited processing, they did
not effect the further proteolysis observed n vwo, and
whilst an homologous translation system as opposed to a
heterologous system may process products, there 1s no
assurance that processing 1n such systems 1s physiological

The cell-free translation systems described here are of
potential use 1n further studies, those from pea axes and
cotyledons have been studied by other workers [ 5-7] but
with endogenous rather than exogenous templates The
system from rice germ 1s new and 1s a particularly active
system which would seem to be worth further
nvestigation

EXPERIMENTAL

Polysomes and poly(A)*-RNA were prepared from cotyledons
of developing pea seeds as previously described [3] The wheat-
germ and reticulocyte lysate cell-free synthesizing systems were
prepared according to the methods of refs [1] and [2], respect-
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Fig 1 [*H]Leucine labelled translation products of polysomes in various cell-free synthesizing systems Polysomes

were 1solated from cotyledons at 14 days after flowering (middle-stage of seed development) Track a, wheat germ,

track b, nice germ, track c, pea cotyledon, track d, pea axes, track e, rabbit reticulocyte lysate MW markers cv,
convicihin, L, unreduced legumin, Lg, reduced legumin, v, vicihin

wvely, and were optimized [3,4] The cell-free synthesizing system
from rice-germ (A,go = 112, A,450/A280 = 13) was prepared
exactly as for the wheat germ system [3] Translation of
polysomes was carried out under the conditions established for
the wheat germ system, with very similar incorporation being
obtained The cell-free system from pea axes was produced by
aseptically removing axes from partly dried seeds (25 days after
flowering) and preparing an extract from them essentially as
described 1n ref [6] The optimized assay system contained
100 ug polysomes, 5-10 uC1 [*H]leucine, 19 unlabelled amino
acids at 50 uM each, 2mM DTT, 1 mM ATP, 20 uM GTP, 8 mM
creatine phosphate, 5ul cell extract (A,q0 =222, Az60/A2s0
= 14), 75mM KCl, 1 5mM Mg acetate, 60 uM spermine and
8 ug/ml creatine phosphokinase (CPK) m a 10ul vol
Incorporation increased to a maximum of 60 % of added counts
after 30 min at 30° Pea cotyledons at mid-development (14 days
after flowering) were used to prepare an extract essentially as
described 1n ref [8] The extract was centrifuged at 149000 g for
90min and the supernatant (4,50 = 99, A360/A4280 = 1 6) was
taken and used as the in vitro synthesizing system Optimized
conditions were as 1n the axes system except for 25mM KCl,
5mM Mg(OAc),, Sug/ml CPK and 75uM spermine
Incorporation increased to a maximum of 10 after 45mn
Translation products from all systems were analysed by SDS-
PAGE on 179 acrylamide gels followed by fluorography as

previously described[3] Inhibition studies were carried out by
performing translation i the presence of varying concns
(10°~10"2M) of ATA n some assays polysomes were pre-
mcubated for up to 30min 1n the presence of ATA
(1075-10"* M) to remove ‘run-off* product
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