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Abstract-Translation products of polysomes from pea cotyledons m several new in u~tro cell-free synthesis systems, 
from rice germ, pea axes, and pea cotyledons were compared with the products obtamed m the estabhshed wheat germ 
and rabbit retlculocyte systems 

INTRODUCTION 

Cell-free translation systems from wheat germ [l] or 
rabbit retlculocytes [2] have provided much mformatlon 
on the translation of mRNA species and on post- 
translational modlficatlons 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 isolated from developmg pea 
seed cotyledons by these systems, and shown that storage 
polypeptlde precursors are synthesized and post- 
translatlonally moddied by removal of leader sequences 
[3-51 However the post-translational proteolysls that 
generates the separated legumm acldlc and basic subunits 
and the lower M, vlclhn subumts has not been de- 
monstrated rn uztro This commumcatlon describes the 
translation of pea polysomes m some additional cell-free 
syntheslzmg systems, including the homologous system 
from pea cotyledons, to assess the posslblhty 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 optlmlzed for concentration of K+, 
Mg2+, spermme, creatme phosphokmase and template 
When programmed with polysomes from developing pea 
cotyledons, all these systems gave active mcorporatlon of 
radIoactIve ammo acids mto TCA-preapltable material 
The presence of only hmlted amounts of endogenous 
mRNAs 1s a necessary requirement of a useful zn vztro cell- 
free translation system and this crlterron was satisfied 
since all the systems had a low level of endogenous 
mcorporatlon and gave the same major radroactlve poly- 
peptlde products when used to translate pea cotyledon 
polysomes (Fig 1) Clearly special factors favourmg the 
production of certain mRNAs were not present m these 
systems, mcludmg the homologous pea cotyledon trans- 
lation system Identlficatlon of the polypeptlde precursors 
of legumm, vlclhn and convlclhn was made as previously 
described [3, 41 

Experiments with aurmtrlcarboxyhc acid (ATA) were 
carried out at a concentration (10m4M) at which It 
effectively mhlblts mltlatlon, but not translation of pro- 
tem synthesis Both wheat germ and retlculocyte systems 
were mhlblted 9&99 y0 when poly(A)+-RNA was trans- 
lated under these condltlons, but only 3040% when 
polysomes were translated, lmplymg that mltlatlon but 
not elongation 1s bemg effectively inhibited m the latter 
case A similar degree of mhlbltlon of translation of 
polysomes m the other systems was observed lmplymg 
that these systems also were mltlatmg Small differences 
between the translation products of the different systems 
were observed, e g the retlculocyte system produced more 
legumm precursor than the plant systems and contained 
fewer of the low M, ( < 10000) products which could 
result from premature termination The retlculocyte 
system gave double bands at 71000 M, for convlclhn and 
at 50 000 and 47 000 M, for vialin mdlcatmg that it was 
meffectlve m leader sequence removal, the plant systems, 
with the partial exception of that from pea cotyledons, 
gave only processed products (1 e single bands) Since all 
the systems have been deduced to mltlate, the plant 
systems must have carried out processmg, I e leader 
sequence removal Although the plant translatron systems 
were effective m carrying out lrmlted processmg, they did 
not effect the further proteolysls observed zn uzvo, and 
whdst an homologous translation system as opposed to a 
heterologous system may process products, there IS no 
assurance that processing m such systems IS physlologlcal 

The cell-free translation systems described here are of 
potential use m further studies, those from pea axes and 
cotyledons have been studled by other workers [5-71 but 
with endogenous rather than exogenous templates The 
system from rice germ 1s new and IS a particularly active 
system which would seem to be worth further 
investigation 

EXPERIMENTAL 

Polysomes and poly(A)+ -RNA were prepared from cotyledons 
of developmg pea seeds as previously described [3] The wheat- 
germ and retlculocyte lysate cell-free syntheslzmg systems were 
prepared according to the methods of refs [l] and [2], respect- 
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Fig 1 [3H] Leucme &belled translation products of polysomes m various cell-free syntheslzlng systems Polysomes 
were isolated from cotyledons at 14 days after flowenng (mlddle-stage of seed development) Track a, wheat germ, 
track b, nce germ, track c, pea cotyledon, track d, pea axes, track e, rabbit retlculocyte lysate MW markers cv, 

convlclhn, L, unreduced legumm, La, reduced legumm, v, vlclhn 

Ively, and were optlmlzed [3,4] The cell-free syntheslzmg system 
from rice-germ (A,,, = 11 2, A&A,,,, = 13) was prepared 
exactly as for the wheat germ system [3] Translation of 
polysomes was carried out under the condltlons established for 
the wheat germ system, with very slmllar mcorporatlon bemg 
obtamed The cell-free system from pea axes was produced by 
aseptlcally removmg axes from partly dned seeds (25 days after 
flowermg) and preparmg an extract from them essentially as 
described m ref [6] The optlmlzed assay system contamed 
1OOpg polysomes, 510~0 [3H]leucme, 19 unlabelled ammo 
acids at 50pM each, 2 mM DTT, I mM ATP, 20pM GTP, 8 mM 
creatme phosphate, 5~1 cell extract (A,,, = 22 2, A,,,/A,,, 
= 14), 75 mM KCI, 15 mM Mg acetate, 60pM spermme and 
8 pgg/ml creatme phosphokmase (CPK) m a 10~1 vol 
IncorporatIon Increased to a maxlmum of 60% of added counts 
after 30mm at 30” Pea cotyledons at mid-development (14 days 
after flowermg) were used to prepare an extract essentially as 
described m ref [S] The extract was centrifuged at 1490009 for 
90mm and the supernatant (A,,, = 99, A&A,,,, = 16) was 
taken and used as the in ultra syntheslzmg system Optlmlzed 
condltlons were as m the axes system except for 25 mM KCI, 
5 mM Mg(OAc),, 5 pg/ml CPK and 75yM spermme 
Incorporatlon Increased to a maxlmum of 10 % after 45 mm 

Translatton products from all systems were analysed by SDS- 
PAGE on 17% acrylamlde gels followed by fluorography as 

previously descnbed[3] Inhlbltlon studies were carned out by 
performmg translation m the presence of varymg concns 
(106-10-2M) of ATA m some assays polysomes were pre- 
incubated for up to 30mm m the presence of ATA 
(10-5-10-4 M) to remove ‘run-off’ product 
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