
Vol. 20, No. 1,1965 BIOCHEMICAL AND BlOPl-NSlCAl RESEARCH COMMUNICATIONS 

EFFECTS OF STREPTOMYCIE OH TRE TRAESLATIOE OF 

TURKCP IELLOW MOSAIC VIRIJS REA IB VITRO 

P.H. van Kuippenberg, M. Grijm-Vos, 

H. Veldatra, and L. Bosah 

Department of Biochemistry, State University 
Leiden, The Netherlands 

Received March 27, 1965 

Reoent experiments have led to a new conclept comeming the aotion 

of s#. Gorini et al. (1964) and Lederberg et al. (1964) found oertain 

olassee of E.coli mutants resistant to SM in whioh a genetic defeat could -- 

be phenotypioally euppreeeed by the antibiotia. It was assumed that suoh 

a suppreeaion was zW.ated to a a induaed alteration of the riboeome atruc- 

ture which might influence the aoouracy of meeeenger REA reading. Pheno- 

typio repair by SM of RNA bacteriophage mutaute was interpreted in a si- 

milar fashion (Valentine and Zinder, 1964). 

Subnequently Davies et al. (1964) demonstrated that SN may influence 

the reading of poly U in oell-free extraats of E.ooli leading to a strong -- 

inhibition of phenylalanine iuoorporation and an extensive incorporation 

of ieoleucine into polypeptide. Other inetamea of a wrong trauelation 

of. triplets were aleo deaoribed by these authors. 

In our laboratory anoxaloue effeota of SM on polypeptide formation 

in oell-free extra&e of E.ooli were noted, namely strong stimulation -v 

as well aa inhibition of this prooeee (van Knippenberg et al., 1964; 

vau Knippenberg et al., 1965). These effeots depended on the nature of 

the meeeeuger and the lfg2’ oonoentration of the medium aad the question 

arose whether they could alro be explained in term of misreading. When 

TYMV-RNA was used a8 a meeeenger in a ayatem oontaining riboaome from 

x Abbreviations: SE, etreptomyoin; TYEV, turnip yellow moaaio virus. 
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S&sensitive E.coli oells and a mixture of 14C labelled amino aoids ? 

inhibition of polypeptide formation by SH ooourred in the presence of 

o 008 Y- 0012 ug2+ . . . Stimulation was observed from 0.04 M Mg2' on- 
2+ 

wards. If it is supposed that in the latter range of Mg oonaentrations 

3 u triplet8 oode for phenylelanine and isoleucine when SM ia present in 

the mixture, one could expect the enhancement of isoleucine iaoorporation 

to be 8oOomp8nied by 8 lowering of pheXkyl8kinine imorporation. !&is 188 

not found to be the case as is illustrated in Figure 1. The inoorporation 

profiles of the two amino aoide are very similar and refloat the findin@ 

obtained with a mixture of 14 C 8mino aoids in the presenOe of TYHV-ElfA 

(van gaippenberg et al., 1964; van Knippenberg et al., 1965). The atimu- 

l&ion of phenylalanine inoorporation by SM aould also be due to Ooding 

for phenylalaaine by triplets different from 3 U, in suoh 8 ray that the 

lowering of phenylalanine inoorporafion, resulting from misreading of 

3 U triplets, is more than sompeneated. We now have studied, however, 

12 different labelled amino 8Oids by following the incorporation of each 

in the preseaoe of 19 other cold oneu. All yielded essentially the same 

profile as oan be seen from Figure 1. These data indioote that etimuls- 

tion of polypeptide synthesis by SH oannot merely be explained by the 

substitution of oertain a~&10 acids by others. 

!IlMV-RliA is supposed to be a polyaistronio meesenger (Voorma et al., 

1964; Voorma et al., 1965) aud the effect of SM on polypeptide formation 

oould be a oonsem3nce of 811 altered aooeeibility of oietrons. The asso- 

OiatiOn between TYJW-RIVA and isolated ribosomes from E.ooli has been 

studied by Voorma et al. (1965) at O°C by mema of suorose gradient cen- 

trifugation. By varying the ribosome/viral RUA ratio it was found that 

the assooiation reaahes a maximum at LO - 15 riboeomee added per meseeqpr. 

Is have performed dnilar experiments at 0.020 Hus2+ in the pre6eme 

end absenae of SM. As may be seen from FIgme 2 the two association curses 

OoinOide. It he6 been demonstrated (Vooma et al., 19615; Voow et al., 
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Md* cont. (p moles/ml. ) 

Figure 1. 
2+ The influenoe of the Mg oonoentretion on the effeot 8s 

erted by SH on the inoorporation of different rviao edds by 8 !lTW-RNA 
directed ayetem from SH-aenrritive I&ooli B. Solid liueer no SH, dotted 
lime: with 0.001 pmolee 
qmoles of the rpeoified 1 % 

per ml (~ibowmo ratio - 2 3). Co. 10 
amino aoid were added toether with 10 

qamoloa of eaoh of the other oold amino aoida. Other oompoments were ae 
desoribti previously (ran Knippenberg et al., 1965). The values for 
phenylalaniue, iwleuoiue, threonine, glyoine, methionine and -sine 
inoorporationwere obtained in one experiment. The same holds true for 
the inoorporation df leuoine, aerine and lyaine and of proline, 8lenine 
and arginine. 

1965) that the ribosomal eggregoteta formed under theee oonditiona ini- 

tiate polypeptide oyntheeir, when supplied with amino eoida, eoluble enrsy- 

mea and .oofaotors. The emooiation prooess thus reoorded ia euppotaed there- 

tore to repremnt the primary 8tep of mMelag0r trsneletiozr at least un- 

der in vitro oonditionr. If thkr ia so, 91I doer not meem to alter the -- 

aooearibilitf of the messenger or parts of it for the riboaomea, but 

mey cot by’an enhancrOment of the rate of mmenger trcuulatian. 

Evidenoe for the latter poraibility ham beau obtained and presently we 

wieh to report about one of the experiments oarried out 80 far, rhiah 
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has also general relevanoe for the reading meahanism of TYMV-RKA in the 

system here employed. 

Pigun, 2. The fomation of polyaomeo at different ratios of ribosomes 
and TYHV-IflU, without ant with 0.001 *lea SH per ml. Ribosomee and 
TXW-EKA mra mixed at 0 G in different ratios (in 0.010 Y tris, 
0.050 Y KCl, 0.020 H mgneaium aoetate pH 7,8) and the mixtures were 
analyzed on a auoroae density gmdient. In the tapper part of the 
figure the patterns rmorded with free 70 S partiolee (me 1) and 
with 5 riboscmes per TTHV-BIA molewle (mame 2) are depioted..The 
kbbeortiiee at 2@ q of the polyscme fraotiona were l ninwrated 
after the eubtraotion of the absorbanoier due to free 70 S partiolea 
and plotted winat the ribosome/TXliv-RliA ratio (lower part of the 
fb-1 . 

Figure 3 illustrates the incorporation of a mixture of 4 C labelled 

amino aoids under the direotion of 1pnm-3H.A when followed for various 

periods of time. 

Polypeptide formation alowe down after a while and the inoorporation 

reaohem ite wximw after about 60 min. Protein s-thesis ie rammed 

rhea the ryatem ia replenished dth mermngmr (Yoorrr, and Boaoh, 1965), 

indioatiag that polypeptide fomtion rtop8 due to umen@r breakdown. 

That demtion of the rraengeq im not oorplete at 60 rin., however, 

i8 oleu.l.y ahown by the faot that amino aoid inoorporation atut again, 

when SKi8 addedatthattim.lloreoverit oouldbe ohem, tlmtmoh 
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Figure 3. Time oour8e of &no aoid (14C-algal protein hydrolysate) 
incorporation direotsd by m-FWA and the sffeot of Sy (0.001 ~lea/ml) 
after 60 min. of inaubation. The experiment wee performed with a puri- 
fied qmtem deeoribed by Voorma and Bosch (1965) at 0.020 Y &. 
Other components were 88 deaoribed previously (van Knippenberg et al., 
1965). 

an addition of the antibiotio inducee a further releaeee of polypeptidee 

from the riboaomee, a8 well ae a more exteneive loading of these parti- 

olee with radioaotive naaoent chains. 

Apparently there muat be an additional rea8on for the oseeation of amino 

acid inoorporation, which has eaoaped attention I?KJ far. The pordibility 

may be envisaged that this oeseation is due to an extrewe type of what 

ha8 been oalled modulation by Awe and Hartman (1963). 

Other interpretationa are aleo possible, however. 
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