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A&r&-It was shown that membrane-bound polyribosomes of developing cotyledons were protected 
during extraction by their membrane attachment and by the presence of diethylpyrocarbonate. 

INTRODUCTION 

SEED development in the Papilionaceae (Leguminosae, Lotoideae) is characterized by a 
series of hormonal,’ ultrastructural, and biochemical changes, including synthesis of 
food reserves.5 Both biochemical and ultrastructural studies24*6*7 implicate membrane- 
bound polyribosomes as the site of synthesis of the major seed protein reserve, legumin. 

Several studies have reported that the size distribution of polyribosomes can be improved 
by the use of diethylpyrocarbonate as a nuclease inhibitor:-lo although hitherto these 
studies have been restricted to non-specialised germinating tissues with a low content of 
membrane-bound polyribosomes. We have investigated this point using a developing tissue 
in which the polyribosomes are mainly membrane-b0und.l’ 

RESULTS 

The isolation of polyribosomes directly from either bentonite or diethylpyrocarbonate 
protected 38 000 g detergent-treated supernatants, gave prof’iles which are illustrated in 
Figs. 1 and 2, respectively. 

The isolation of microsomes with or without the inclusion of bentonite during the 
initial homogenization, resulted in a polysomal profile similar to that depicted in Fig. 1. 
However, if microsomes were isolated in the presence of diethylpyrocarbonate, a pronounced 
protective effect was exerted on polyribosomal structure (Fig. 3). The incubation of diethyl- 
pyrocarbonate protected microsomes for 1 hr at 0” did not affect the polyribosomal protie, 
though incubation with RNase does convert the polysome structures to monosomes.12 

l Present address: Department of Biochemistry, University of Hull. 

1 K. G. M. SKERNE, J. Exptl Bot. 21,236 (1970). 
2 J. M. BAIN and F. V. MERCER. Austral. J. Biol. Sci. 19.49 (1966). 
3 H. OPIK, J. Exptf Bot. 19, 64 (1968). 

_ , 

4 L. G. BR~RTY~ Ph.D. Thesis, .Univi Liverpool (1967). 
s C. E. DANIELSSON, Biochem. J. 44,387 (1949). 
6 C. J. BAILEY, A. COBB and D. BOULTER, Planta Berl. 95, 103 (1970). 
’ P. I. PAYNE. Ph.D. Thesis. Univ. Durham (19681. 
8 D. P. WEEI& and A. MAR.&~, PI. Ply&l. &nc&ter 44,129l (1969). 
9 J. M. ANDERSON and J. L. KEY, PI. Physiol. Lancaster 46 (Suppl.), 28 (1970). 

lo J. M. ANDERSON and J. L. KEY, PI. Physiol. Lancaster 48,801 11971). 
I1 P. I. PAYNE and D. BOULTER, PIanta Berl. 84,263 (1969). 
I2 D. M. LONSDALE, Ph.D. Thesis, Univ. Durham (1972). 

39 



40 D. M. LO-ALE and D. Bou~m 

DISCUSSION 

The nuclease inhibitor, diethylpyrocarbonate, which was first reported to have a pro- 
tective effect on polyribosomal structure during the isolation of wheat embryo polyribo- 
somes,a also improved the yield of polyribosomes from the cotyledons of developing seeds 
of Vi& f&a. Polyribosomal structure is best protected by isolating microsomes in the 
presence of diethylpyrocarbonate and then releasing the polyribosomes by Triton lysis, 
following the resuspension of the microsomal pellet. The increased yield of larger poly- 
ribosomes was due to the protection of their structure, when attached to membranes, 
against the sheer forces incurred during the resuspension of the microsomal pellet and not 
only by protection of the polyribosomes from RNase action. However, polyribosomes 
released from microsomes, which were not protected by diethylpyrocarbonate, have a 
degraded profile similar to that seen in Fig. 1. In preparations which included diethyl- 
pyrocarbonate, there was an increase in the ribosomal subunit content as compared to 
preparations which included bentonite. This agrees with the previous observations that 
diethylpyrocarbonate causes, to some extent, the disaggregation of ribosome units.6-10 

FIG. 1. SUCRosE+GaADmNT sEDI- 
MENTATIONPROPILEOFPOLySOME3, 

FRohf GDAY-~LD cmnm0Ns, 

PREPARED FOLLOWING TRITON 

X~~TREATMENTOFTHE 38000g 
SUPERNATANT. 

The initial homogenization was 
carried out in the presence of 
bentonite. Approximately 1 mg of 
particles were applied to the 

gradient. 

FIG. 2. SU~~~~J+G~ADIENT SEDI- 
MENTATIONPROPILBOFPOLYSOMES, 

FROM 60-DAY-OLD ~OTYLRDONS, 

PRRPAREDFOLLOWINGTRI-IDNX- 

~OOTREAWENTOFTHB~~OOO~ 
SUPERNATANT. 

The initial homogenization was 
carried out in the presence of 
diethylpyrocarbonate. Approxi- 
mately 1 mg of particles were 

applied to the gradient. 

FIG. 3. SUCROSEGRADIENT SSDI- 

MRNTATIONPROPILE OFTRITON X- 

1~DJSRUPTEDMfCRD.SOMESPROM 

60-DAY-OLDCOTYLEDONS. 

Microsomes were extracted in the 
presence of DEP and Triton Xl00 
added after resuspension, and the 
equivalent of 2-O mg layered onto 

the gradient. 

Large coiled polyribosomes have been demonstrated in vivo in the developing cotyledons 
of both Phaseolus aureus and Viciu f&a. 3*4 As both of these tissues actively synthesise 
legumin on membrane-bound polysomes, the isolation of intact polyribosomes is a pre- 
requisite for the presumptive identification of legumin messenger RNA. The absence of 
such large polyribosomes in V. f&u cell-free extracts, results from the physical problems 
involved in cell breakage, particle resuspension, particle stability and the RNase content of 
the tissue. 
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EXPERIMENTAL 

Biobgical materials. Seeds of Vicia faba L., cv. Triple White, were grown in the open. Ream of an 
average cotyledon wt for a particular age were ~se4l.l~ 

Chemicals. Chemicals were obtained commercially, except for diethylpyrocarbonate which was a gift from 
Bayer Chemicals Ltd., Richmond, Surrey. 

ZsoZation of polyribosomes. 10 g tissue was homogenized in a mortar in 3 vol. of 50 mM Tris HCI, 0.5 
M sucrose, 16 mM KCl, 5 mM MgClx, pH 7.5 containing sodium bentonite,13 to a tinal concentration of 
1 mg/ml. Sodium bentonite was omitted if diethylpyrocarbonate was added. Diethylpyrocarbonate was added 
to a final concentration of 1% (v/v) and the Tris concentration was adjusted to 0.1 M by the addition of l/39 
vol. 2 M untitrated Tris.s The brei was filtered through silk and the filtrate was centrifuged at 38 000 g max 
for 15 min. For the isolation of microsomes the 38 000 g supernatant was recentrifuged at 105 000 g av. for 
90 min. For the isolation of polyribosomes the 38 Ooo g supematant was made 4% (v/v) with respect to 
Triton Xl00 by the addition of O-4 vol. 10% (v/v) buffered Triton Xl00 then centrifuged at 105 000 g av. 
for 90 min. The resulting supematant was decanted and the centrifuge tube walls dried with absorbant paper. 
The pellets were washed once and then carefully resuspended in a small vol. of 10 mM Tris HCl, 25 mM 
KCl, 1 mM MgC12, pH 7.6, using a loose-fitting Teflon homogenizer. Particle concentrations were estimated 
by the method of Ts’o and Vinograd. I* Prior to the analysis of microsomes on sucrose gradients, the sus- 
pension was made 4% (v/v) with respect to Triton Xl00 by the addition of O-4 vol. 10% (v/v) buffered 
Triton X100. All operations were carried out between 0 and 4”. 

Sucrose gradient aruzlysis. 19 ml sucrose gradients were prepared from 10 ml 8 % (w/v) sucrose and 19 ml, 
40% (w/v) sucrose buffered with 10 mM Tris HCI, 25 mM KCl, 1 mM MgC12, pH 7.6.r5 Gradients were 
centrifuged at 65 000 g av. for 2 hr in the 3 x 23 ml rotor of the MSE superspeed 65. Gradients were frac- 
tionated at @5 ml/mht with an Isw density gradient fractionator model 180. EiTtcrn was measured with an 
Isco UV analyser model 222 attached to a Servoscribe chart recorder. 
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