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hybridization were essentially those of Gillespie and Spiegelman 

(19165). DNA was prepared PramE. ooli usiq sodim dodeayl 

sulfate, me" freatmentdphenolexkactian to ensure 

rd of pt-oteius. 

Incrderton&nimlzeconteminationwithmsssengasRNA 

(Armstrong aad Boesi, 1965) ndioaetiw RNA was prepared f'rom 

stitionaryphaseE. cdi B following growth of 3&l oultures in 

a midmal salts medium oontsining either 3H-omtio aoid (0.S) 

cop 3!&cirtbophoaphate (id!). Huoleio acids were extrsotea, 

k-eatsdwithpsnoreatio deo~bonuolease(5&il)for 3Ominutes 

at3OOsnd f2aotionatedonooluims ofmethylatd serumilbtm3in 

on oelite to isolate tha b-ansfer ad ribosd FZNA (oontamination 

withINAwas fcnmd to be less than 0.0s). 

Heat denaturedDNA (9Oug) uashm~bilizedbyadsorptionto 

nibwellulose filters. I@bridisatim was eam-ied out at 65' in 

lml of 2xssc (O.~socmmoliloriaesnaQ.0~tri-sodkraoitFate~ 

In cxmpetitiw lkythWati.011 erpmts tha DHAdNtiose 

fsl.terswerehybridieadfirstwithonemAspeoies,nshea 

thom@lyonbothsideswith2xSSCsndthsa~~ti~ 

the seoondRHA speoies. Filters mrryinghybridisadR?iAwere 

~~rashed~~~rith2XSSC,ribormdl~O~~,rsshed, 

driedandradioaoti~~raeasurediaapsolcrrdTricarbliquid 

8OiLtl~lation l3peotraseter. 
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B. 0oliIMA (Yankofsby axd Spiegelman, 1963; Giaomoni ad 

BpSegehan, 1962; c~odmaa aad Rio& 1962). 

uhenbybria8fdti~BooliIJWLallatrsnsf~ILNalmre 

8ub8equ~~inoubatearitb 2rSSC alone, ihebaeltransfer 

~~dlanlyreduoeds~te~ibhoursat65~to5A6ofthot 

czr@nally bounaa Inoubation wiel yeast bansfw RNA reaucea 

thlebo~~.aoll~~ar~after16~to~ofthst 

cu-iglnallybomd. Aslxikingr~tioninthe~untofbound 

BeolilYxm3f~RNAtol~crfthat ori@aUybound was observea 

afterinomationofDNA- lxYmsferBNA~dth&ooliribo- 

sodRNAfar16hours(Fig.lA). YeasttrawfarRNAhasappro~ 

Lnatbly~samebase~sftiaraaE.oolitsansfarIWLud 

probably some similar nuoleotdde sequences, stnoe both yeast 

adE. colitransferRl?A's MaJidnoaoylatea to aanede~eeby 

yeast QF & di d.no acid acthating enzpm @own, 1963). 

Despqpite possible similarities, 10 jag of yeast tramfer RNA was 

oomidm&ly less efficient than & pg of E. ooli ribosomal RNA 

indisplaoingE.oolikansferIWAfram~M.iCWL 
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Hybrldlzatlon Time (h rs.) 

FIG. 1A. Cellulosenitsate iltars oontainhgdmaturedDNA 
-tsOj were inoubated with 

!Y 
si -*uerm(5 )for16hours 

at 6 in2xSSC (lml). Filteqwere~& L w3wa 
both ddesandre4ncubated at 65 in2xssCwithor without 
saded XNL The filters nerre 

%I 
en rash&, treated with ribo- 

nuolease, washed, ma dried. 
-tii3LTe hybrddi5edtoINA3nthepresenoeof4ygof 

RNA (g--.X) in lb presence of 10 pg of bakers' yeast 
tsanaf&NA~~ - A)andrritbth 
Speoifio F 

tions (M). 
counts/&~ 

DISCUSSION 

Wag (1963) ha s investigatedthe synthesiaof~ coli 

IrsnsferRNA. Hehssshownthatthsreisakhetiodelsyofabout 

one nthute in the radioaotive labelling of trmusfkr RNA ocaparsd 

WithOthWRNA ooqmnentsandtitthedelsyisel~tedinthe 

gnvmxmeofabl~ 0oL Hisoonclusionsoomembg~~~ 

RN4 synthesis iwe open to new inmtation in view of reoent 
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evidenceshowing 1) thatribosamalRNAun&rgcestunmvarin 

the preseme of chlOrsmphenico1 (Dubin snd~%~&, 1965), 2) 

thertribosomalp3CUrsorRNAf+unctions asK4ess~forribOson&, 

Ip'otein synthesis (Roberts, 1965; Ihksda, 1965), 3) that a 

substanfial inarsase in functiod trsnsfer RNA occurs during 

polongd &rowth of E. coli in tie presenoe of chlOrau@eniml 

(Esskiel md Valulis, 1965). 

Our eaperimenta suggestthatB& ooli %ransfurIU?Anay be 

PormsdbypartielabgCadationofribosolnsl~arriboMgaalpre- 

cwrsarBw& Wepropose th8follOwingmodel to e+aillthe 

mbchaniamaad effeots of tmnsferRNAsyr&hesis in& 00li 

1. 16sard23s~ooUribosoma3.BNBare~br~scTibdlfMma 

mmbarof sites (about12 to 20) con4?risitagabout4~ to 04% 

of the INA (see above results mdRoberts, 1965). 

2. NascentribosamlRNAmsyeitherbeiZsnslated intOprotein, 

ms--, = inoorparated into rfbosomes or ribosomal protainsr. 

TranslatiOnof naEoeult ribosomal RNA ocGlu?s to givs ribosaml 

prroteins required fo+r rib~some m&rrati.~ (Naka& 1965). 

Inwrporationof ribowmPlpreoursorRITAintorib~somesia 

essentiallyirravarsiblelmaer~rmal m 0ondifions. 

3. Biboaomsl precmraor RNA not rapidly iauxmporatea into 

ribos~sisp~tiallp~~torelsfioelJTstable45aualeo- 

tide aeqpem438 *ioh are tramfar FINA preoursorti !thew subseq.+W 

reoeive a -COA teminal s~andereabletoa0cepterpliaaa0ida, 

Modifiod.ona 0fthetrsnsferRNb (e.g. ms*latbn, r--e**) 

meyocotarbeforeoraffss itsfmtionfnrnribodomdRN& 

4a ens 169 ril~~soml RNA ooqonat gives rise 4~ two timrmfer RNA 

IPole0ules &one 2jSribosoxrmlRlUg.iVes four +xansfer~mOh- 

tdet3, sitme &027$ of the ISA bgbrmes tith tramPer m d 

&2j$hybridiseswithribosomalRNdr 
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since 16s and 23s ribosd R??A ciould prodwe two Ma four 

riboscmal proteina respeotively (Roberts, 1965), lmnsfer RNA 

preoursuraeeplantsmey signify the startof eachoistzonspeeifging 

asepsrateribwmalprotein. Current.lravailabledatoon~e 

moleoular~iePtsofrlbosomalRNAaniribo~~teinssrenot 

sufYioientJyaccurate to csloulatewhetherornotgmeursor transfsr 

RFULsequsnoesinribosomalRNAare~~atedintoribosomalprotekL 

If the a9co~eeleoularweieFfofribosamsl~oteins is 25,000, 

them it is possible that the gzeoursor Mer RN4 sequences would 

notbe translated. 

RNA synthesis. Chlor~eniool, byinhibitingribosomal~tein 

synthesis would prevent trmslation of the ribod preaursor 

RNA. !L%eRNAuould thenbecaw susaeptible tu degradationto 

transfer RNA bmnediately rather than after translation. Cm3at.e 

d~~tioarofribosomal~~~dthus~~~setoahi~ 

proportia of IransferRNA (Emkiel and Valulis, 1965). !i'he 

borease intheratic of &ansferRNA to t&alRNAobssmedin 

E. ooli gmm at slow (Perth rates (Rosset et #Cl.., 1964) w -- 

resdtfhxnreduoedproteinsynthes~ Thisnmy5nturnslow 

z-&c- synthesis cawing a greatsr prcportion of the nasoent 

ribosomslRNAtobede~addtotransfexRNA. 

IfnudLeotLdesequmoesinribosonmlRNAgiveriseto 

transfer RNA and oocw at the begianing of oistrona spedfying 

iraividnsl ribosonml prcteills, this may hsw dder in@ioatioM 

inthereplatlonofribosaml audo~rz~teinspnthesis. In 

tlaoseoases~modifibdribosomsshawb~suggestsd(dndaFsan 

,se i&o, 1965), or vhxe new ribosomal ~oteina have besa detected 
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(Ldboy et d., i 96&g Reid et al., 1965) new transfer RKA speoies -- -- 

rsay also oecm. Theetitfxu3eofn8wtransfurRNAaaswellas 

modified ribosanes zldeplt expldn mmy of the phen- sssoo3.atea 

titih these symtenm suab as isqpression (mer et rl., 1965; -- 
Anderson et rl., 1965). -- 
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