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Current evidence indicates that aotive riboeomes are joined by a 

strand of "messenger" lU?A to form functional aggregates, polyeomee, 

It is generally assumed that the individual particles forming these 

aggregates attach at one end of,the messenger BNA strand and gradually 

move forward to coincide with the formation of new peptide bonds (Gierer, 

1963; Gilbert, 1963; Warner et al., 1963; Wettetein et al., 1963). 

The concept,of a continual riboeomal displacement coupled to the 

peptidieation mechanism eeeme to imply that the attachment of more than 

one riboeome to a messenger RN4 strand, i.e. polyeom formation, would -- 

take place only under conditions of active protein synthesis. A require- 

ment for nucleoside triphoephatee and soluble enzymes would accordingly 

be expected. In experiments with bacterial riboeonee it has been shown, 

however, that the presence of the artificial messenger BNA polyuridylic 

acid (poly-U) gives rise to a spontaneous formation of polyeome-like 

aggregates in which virtually all the activity for phenylalanine incorpora- 

tion is concentrated (Barondee and Nirenberg, 1962; Spyridee and Lipmann, 

1962). In view of the above considerations it seemed of interest to know 
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whether euch epontaneoue aggregation of riboeomee in the presence of 

poly-U is a general phenomenon also characteristic of non-bacterial 

riboeomee. 

Experimental 

Ehrlich recites tumour cells (1 volume) were collected in 0.9% NaCl, 

washed with 0.009 Y MgCl2 and carefully homogenieed with 2.2 volumes of 

the same medium in a Dounce homogenieor without disruption of the nuclei. 

The ionic composition of the suspension was adjusted, by the addition of 

0.8 volumes of concentrated medium, to 0.076 Y KCl, 0.009 Y HgC12, and 

0,035 Y Trie buffer (pH 7.8). The homogenate was centrifuged for 7 min 

at 15,000 x g. Gradient centrifugatione were run for 2-2.5 hre at 53,000 

x g (Spine0 rotor SW 25) using an exponential sucrose gradient (usually 

10-25s) prepared in the same buffered salt solution. Fractions of known 

volume were collected after puncturing the bottom of the tube with a 

needle. Cell sap was prepared from the lU,OOO x g eupernatant by centrifa- 

gation for 2 hre at 106,000 x g. 

The 15,000 g eupernatanfe were treated with poly-U (0.5 mg/ml) at 

O°C for 5 min. Of the fractions obtained after gradient centrifugation 

0.6 ml samples were tested for activity of amino acid incorporation 

using a system containing 0.22 ml cell sap, 10 wolee phoephoenol pyruva- 

te, 1 pole ATP, 0.2 moles GTP, 0.015 pg pyruvate kinaee and 16.5 mp- 

moles of 14C-L-phenylalanine (01.9 nC/mnole) or 46.5 r*olee of 14C-L- 

leucine (21.5 rC/mmole). Final volumes were 1.0 al. After 8 min of 

incubation at 35'C the proteins were precipitated with trichloroacetic 

acid ae described previously (Pedereen and Hultin, 1983). 

In experiments involving pretreatment with tritiated poly-U, 

fractions from the density gradient were diluted with buffered salt 

solution, layered on 7.5 ml of medium containing 0.44 M sucrose, and 

centrifuged for 2 hre at 105,000 go The radioactivity of the sediments 
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no determined in a liquid l ointillatio~ couuter (Packard Tricarb). 

Polyuridylic acid wae obtained from the Yilee Chemical Co., N.J. 

3 B-Polyuridylic acid rae prepared from tritiated UDP by incubation with 

polynuelootide phoephorplaee (GrunbergAanago, 1956). 

Beeulte 

The centrifugatioa pattern of the poetiitochondrial fraction of 

Ehrlich cello ohowed a large 70-808 peak, preceded by lee8 marked 

abeorption bando which extended to t&e bottom .of the tube where a emall 

pellet alvaye accumulated (Fig. 1). 

ML.DF EFFLUENT 

Fir. 1. Dietribntion of endogenore and poly-U-induced activity of phenyl- 
alanine incorporation among deneity gradient fraction8 of Ehrlich cell 
riboeoaee. The 115,000 g euperuatnnt vae kept for 8 min at 3SoC and then 
inoubated for 5 min at OoC in the preeenoe or abeence of po1y-U or 
tritiatod poly-U (0.5 mg/ml). Deneity gradient analyeee were run for 
2 hre on 1.S ml eomplee. A. Optical deneity of effluent8 (mean valuei). 
B,C. Phenylalanine incorporation activity of riboeome fractiotie prepared 
after preincubation with or without poly-U, reopectively. No po1y-U rae 
included in the incorporation eyetem. D. Dietribution of particle-bound 
ieotope among the ribooome fraction8 after preincubation with trifiated 
pol;l-U. Zero point value0 refer to particle8 eedimented during deneity 
gradient centrifugation and diluted to the eeme volmee a8 the etandard 
fractione. 

In oeveral experiment6 one of theee band0 rae eepeaially prominent. 

Thie band oedimented about 3 time8 faeter than the 70-809 particlee. The 

endogenoue activity for phenylalanine and leucine incorporation rae con- 
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ceutrated in the pellet and the rapidly sedimenting bands (Figs. 1,2). 

Phenylalanine incorporation in the presence of polp-U (0.5 mg/rl) was, 

however, especially high infthe 704305 fraction. 

&OF EFFLUENT 

Fip, 2, Distribution pattern of poly-U-induced inoerporation activity 
with respect to phenylalanine and leucine. Experimental details as in 
Fig. 1, except that density gradient centrifugafione were run for 2.5 
hours. A. Optical density of effluent. B, C. Activity of riboeoae 
fractions, prepared after poly-U preincubation, for the incorporation 
of lencine and phenylalanine, respectively. 

Fig. 3. Non-aggregation of poly-U-pretreated riboeomea in the course of 
phenylalanine incorporation. A 15,000 g euperuafint (6.0 rl) was pre- 
incubated with po1y-U for 6 nin at OoC and submitted to gradient density 
centrifugation in 3 tuber. Fror the top region of the 70-805 fraction 
in each tube 2.0 nl were collected. Ssmplee of this suspension were 
incubated for 2 or 6 min (3SoC) in a complets phenylalanine incorporet- 
ing system and then subjected to a second density gradient analysis. 
Pooled fractions of the effluent mere precipitated'rith trichloracetic 
acid in the presence of a protein carrier , and the total radioactivities 
of the purified proteins were determined. A. Mean optical density of 
effluents fra the second density gradients. B, C. Distribution of 
protein-bound radioactivity after incubating the poly-U-pretreated 
particles in a phenylalanine incorporation system for 2 and 0 pin, 
respectively. 

Particles from the 15,000 x g eupernatant fractions which had been 

pretreated with poly-U retained most of their poly-U-dependent phengl- 
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alanine incorporating ability aftor density gradient centrifugation 

(Pederaen and Hultin, 1963). This retained activity was almost exclusively 

concentrated in the fraction of 70-808 wrticlea. In the exPerimenta with 

tritiated poly-0, however, some of the bound radioactivity was always 

aasooiated with the heavier particle8 (Fig. 1). The proportion of labelled 

poly-U bound to these particles wan largely independent of the poly-U 

concentration during preincubation (0.02-0.3 mg/ml) (Okamoto and Takanami, 

1933). Since the heavier particles did not ahor any poly-U dependent in- 

corporation ability it vae concluded that poly-U rae bound to these 

particles eeeentially in a non-functional manuer. 

Aa intimated in the introduction one might expect a formation of 

polyeome-like aggregate8 in connection with actual phenylalanine in- 

corporation. In the experiments shorn in Fig. 3, 70-80s particles, pre- 

treated with poly-U, were isolated by gradient density centrifugation, 

and then incubated for 2 or 6 min in a complete phenylalanine incorporat- 

ing eyrtem. These surpen8ions were then analyoed for radioactivity diatribu- 

tion by a second density gradient centrifugation. A amall, but non-poly U 

dependent peak was constantly observed in the heavy region of the gradient 

(von der Decken, 1961). Nevertheless, labelled proteins were in all canes 

preaent exclusively in the large 7040s peak. 

Our experiments aeem to indicate that Ehrlich cell riboeomes are 

incapable of forming functional aggregate8 epontaneoualy under the influ- 

ence of po1y-U. Thus it appears that euch aggregates are not obligatory 

for phenylalanine incorporation. If active aggregates of a transient 

nature were formed during incubation these would in all probability have 

been observed in the short-term experiments shown in Fig. 3. According to 

current concepts polysonee should be formed, but they may require for 

their demonstration the presence of free poly-U in the incorporation 

system or the use of a poly-U of greater chain length during preincuba- 

tion. 
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