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Withinthepastthreeyeam the pz3.mrystruo%uresof7tramferRNAs, 

obtainedfrcanI& or yeast, have been publLahed (HolLy et al., l$65; -- 

zachau et a~, 1.9663 Madison et a~, ~66; ~asev et al., 1967; ~sj~handazl -- -- -- 

et al., W68a; Goodmanet al., l.968; Dube et al., 1.~68). Although several -- -- -3 

authors have speculatedthatindiv2dual tFU&s may play an important role in 

cell di.fferezMation, there are relatively few studies on individual tIU@s 

franhigherorganisms. This laboratoryhasbeenengaged, therefore,inthe 

purificationofindLvMualtBNL3 frmmamaliancells~ Ina stu@tobe re- 

ported elsewhere (M&imura, S. andWeLnstein, I. B., manuscript auhmitted 

for publication), rat liver tRNAs for 16 amino acids were resolved on IiEllIo 

Se@aclex,reverse phase, orbenmylatedDE4&cellulose colunm. The present 

reporfi describea arapidxnethodforthe ieolationofratli~r#m@&&.m 

tRNA, andindicates thatthematerlalcontains an unidentif'ied fluorescent 

cotmtituerrt wh%ch can be used in monitoz5ng the purification. Oar studies 

onflzoreecencewere prmptedbythereport ofBaJBhan*etal. (1968b) -- 
~'geast~~~nstRlPAc~lresn~d6n~~fedmrcbosidb(Y))ch 

is fluo&mmt. Duz%ng t&e course oftheeestudies Dudocketal. (1968) -- 

reportedtbspariflcationand~~otidesequence ofwheatgeraphe&MmLne 

tRN4, Stisafin~~tthat~st~~ocontainstheY~~osideand 
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basa fluorescence spectrumidenticaltot~twhichw8 obtainedwithrat 

liver phenylalanine tFUi4 (Dudock, B. S., perso~l ccmnunLcati.on). 

Be~oylatedDEAE-celltllose(B~cellulose), prepamdbytbsmethodofGil3am 

&al. (l967),and Ca-Gamdnoacidswere purchased franS&mr% BioRmmarch. -- 

BLbcellulose columns and~rsephasefrebn(RPC-freon)c~~were~~ 

a8 previouslydeecribed(GiUan et&&, -- 1967; Weiss and Kelmere, 1967) and were 

runatroamtmperatum. Additional details are giveninth Isgendh 

To obtain ratlivertBN4,mle Hots rat6 (250-300 gm)were fasted18 

houre, decapitated, and their livers praptly fromn inliquidnitrogen. RNA 

rsasextractedas~cribedbyDellhasandStaehelln(1965)wi~thefollcrvlae 

xnodjBcation8:allphenolslctractionswere doneat20°, ratherthan60°C, and 

thetRNAobtaimdafterthe1M NaClextractionwas used, wif&ontfurtherpuI'i- 

PLcation,forcol.mnchxmatogzwqhy. Crude nrt liver 82ninoscyl-tRNA syntiet8se 

was pmparedas pxwiomt3lydeecrDed(Axelet8l., 1967)butwith the follavlng L- 

modLflcafionrprlorto~70kslmaollduanealfafe~i~bktktonstep, O&%prcrtir- 

ndnesulratewae adbdto themicroscmslsupsrnatarrtfracfionfoccmpletely 

preciphtate any endogenous tBNL 

Fluom8cence spectra welm meammdat20°C inanAminco=BomanSpectro- 

photofluormeterequippedwitha SOWatt ZenonArcIamps ModelNo. 281388. 

Ab8orbancew88 detelndnsd onaZaLss SpectmphotmeterModel RQII inlml, 

1cmlightpathrtlx?utralpH. 

The reactionmixture for assaying amino add acceptor activity oftRN4 con- 

tainedr O.Ol-O.03 ml of the co&m fraction, 10 &mlee of This-ECI. (pFI 76), 1 

mo&s of mgneeiun acetate, 1 &e&e of KCl, 0.2 lmole of ATP, O&?-O& 2lc of 

&-bph=y- (3U mcbole), and 0.04 ml (agq.mxbmtely 1.b mg of pmtein) 

orrrdnoocylitRNIs~~,inatdal.wltaneofO~mlr Aeaagsuereincubated 

at37°ior10mlnu~. Aliquot8 (O.o8ml)vbn,~sedoa~~3MMffltar 

pperQshsandoounted~oordingto~~ly~~d~~(ISlahinmra 

et al., 1967). -- 
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Oillametal.(1967)o~~f~dthat,when mchargedyeasttR?JAie ap- 

plledtoW)-cellulose,lwwtoffhemste~w~elatctdvFtha~1grabteatbaf 

IihephenylelardnetRNAremained tightlyboundtothecolmuandmqukedJ.O%ethanol 

in1.5 M NaCl for elution, In mbeeqmnt experiments (vidinfra)we 0-d eind- -- 

larreaultewithratlLvertRW, auggeetingaplet&dof~@dpmUl.cation. 
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bMferwereappUed. Thecolmnnwaethenelntedsteprisetith~ 5OOmlofthe 
initial buffer; 2,500 ml of 1.5 H &Cl, 0.05 N sodim acetate (pH &O), 0.01X 
MgCland,flnolly,1,000mlof~ethPnalin~~MBaC1,0.~Ms~~scetste 
(p3 CO), O.OlW MgC12. The flow mte wea lmQ%dn and Ractiona were apprai- 
m&elyllml. hllfractio~were~ursagradforebso~eat260m~r, and@wgl- 
tiLa&maoe capacityas &scrlbedu&erXet&de~ 

Mned, tbstRmpmcipLtatedwith2vol~ 0fkbiBnol(-200),&~p~~- 
nm&xa!3 !Kulo (pooll), lOl&o (peal 1) a&59-211 (pool3)lrem CaIl- 

tatiee-psndbd5.nuater. 
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Flgun,lintttcatesanrrestlltswfie~lrmchargedratlloertRNAwaselutedstep 

~se,dthNaClandthenNaClplusethanol,fnma~ce~~eeol~ Themate- 

z%alelutedinthe ethanolregioncontainedonly6$ oftbetotalA2&units, lnrt 

el3eent~ellofthepharIplalsrdne tFUU. Additional &u&w (not sham here), 

~agradient ofO.4 tol&HNaCl, demonetm$edthatrat livertymeim 

tRN4 eluted at apprcxhatdy 0.8 M I&Cl, histidine tRI?h at approxhately 0.9 M 

I&Cl, andp~edtyrosine~atap~~0.95P1NaCL Precharged 

phe&blmhe tRNA elutedsatmhatlaterinthe ethanolregionthanuncharged 

@lenym tR.l& 

Amap ofandmacidacceptance capacityindicatedthattheBD-ceUularepro- 

ceciurehad1*#rultedinas~~~o~enrl~for #=#dadm tRM (Table I). 

Table I. FbzWkation of rat limr phenylalanim tlmanditefluolwaence 
Fluorescence 
at43Ow 

*Q=JJ=- 

tRNA (Arbitraq- Units) @#RAE%*) 

unfractionated tm 2 27 

BD-cellulosepool 1 0 4 

II n w 2 3 7 

n w W 3 16 464 

Rpc-freonfraction 48 50 

The soumea ofthesetRH4a am deecSmdinFYge.land2. Theyweuw cemM.- 
fkged at 30,000 xg for 45 minutea to ranme tu&idity, adjuetqd to 0.65 Ap& 
unite/& Bndth~r~~cencemeasuredwrthercitationat310mlr, Additional 
detatLsaredsscri.bedunderHethods. 
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. Ehrther~ficationof~engleliudnstRNAonareverselJlase~on 

co Llln. The colunn (0.3 x 150 an)was ~li.bWeduith O.O2MTrls-HCl(pH 
'7.5)rO.OlMMgC12, 0.s M NaCl, and l82 A260 units of the phenyla3exLne tRNA 
ragimob~nedf~aBD-celluloeecolu3nn(pool3, l?Lg.l)wemmixeduith7 
ml of water and appUed. A linear gradient elutionwas ctied out us%ng ho0 
ml of 0.02 M Tris-HCl (pH 7.5), O.OlM MgC1;! and 0.65 M NaCl in the reeervoirj 
400 ml,of 0.02 M TI%.s-HCl (pH 7.5), O.OlM MgCl2 and 0.S M NaCl in the mixing 
chamber. The flowrateuaelOml/hr. Avolwne of7.2tiofef'fluentuae 
collected per fraction. ~ractiortswere ass~dforabsorbance at260w9 &- 
phenylalanine acceptence, and for fluorescence at k30 *with excitation at 
31Oq~.a3 ckscribedunderMetho&. Fluorescence intensity is eqmesed in 
arbitraly UnLtar 

Xhoraa, 1965). InadditioqtMenwhrialwa8 free ofacceptanceactivityf~ 

at leaat 16 other am&no acids. 

E?!a8t phmylahKLne tFzwA costairm an turidexltified nuclewide (Y) which is 

adjacenttotheantb3don8ndfluore6ces (WBhandaZyetal., l968b). Itseemd -- 

~ke3yto~tthattheP~ldue~ghtaccountforthebighaffiIldtyof~t 

rrifirdtyfor~~~e,mi~rZeocontaintbsY~dPa. weuadsrtook,there- 

fore, to dmonetratebyfluoresoencethe presence ofYinI!rtactratliver 

ph@lalsnimtRNB. I;ILgure3inctfcatssthatarrrgPriFSed~~~doesha~s~ 

fllaor88cence with an allission maxbnau at43O~andeaexcitatimmexSmmat3lO~ 

Dudoclc(pereonalccmmnication)hae indepe~ly observedasimilarexcltationand 

etuL88ioIlrpruriana for the fllloreecence ofvbsatgerm pheqWdmtIlfSL. Table1 

967 



Vol. 32, No. 6, 1968 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

EXCITATION WAVELENGTH ( 

ThetmvA 
Fig. 2) was studied at 0.6 Aa units~ in the column eluthn 

buffar. 
(A) 
(B) 

Wlssion apactrum with excitation at 310 ml.& 
Excitation epectruauith emission measured at b.30 mjb 

in~cstesthatfluoreecenceat430mCcisausefulgaide~llgtlrs~~cationof 

phe~lala&netRNA, F%gum2alsoin&catesconcordimce betiueanfluomwmcein- 

tensity andtbe acceptance capacity for gh@aladne aczwss the pbenylalaxlm tRNA 

peak. Thesi~ficanceoftbesmallflaoreecentpeakattheb~ngofthe 

gradient (Ffg. 2)is not lcnounatthe prmenttimi. 

lJIso~oI0 

Theprssentstudymgge&8tb8t~ tRmofratl&~r, lilmtbatof 

pastandwbeatgeaas confialnsan~dentlirednucleo6ids(Y)~ Thepmci6enat~ 

ofYisnotlmamatfbspresentt~,bptthnun\reaal~tyddchthsse~ 

tRNAa bare for BD-celluloee sugge8t8 that Y contain8 a Mgbly k@wpboblc SabstiW 
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ent(psrbapsapoQcycl5,c derivative). Definitive isolation and chamcter3.safion 

ofthis residue franmmalianandothertRNAs are requlmmdandmayshedlight on 

its phpiologic aigni.fl.csnce. WTthrespectto -ion, itie ofinterestthata 

~fled~neadSacelrttotheanticodanhasbeen~erpedinsaverrJ.tRHas. In 

the case of yeast r3erJ.m (Zachau et al., -- l966)andtymei.netR&1(l&M.sonetaL, -- 
x%6), thi.e zmd.due ie $4 y,y-dimethy~)-adeno5S.ne, acaqound~bichhascyto- 

kininactivity. Itdllbe ofintemstto lam, therefore, whether-the Pm8idm 

alsohaa au3.mportantbiologic activltyseparate frauita presenceintRI?A. The 

fractionation ofratlivertRNA onDEAIZ-sephadexyieldsatlea~ttuophe~~ 

tRNApe& (Ei.shimuraandWeinstein, uup&lishedstudles). StucUsareinprogrws 

tod~~nevhetherthesedifferin~~rcon~~ ofthefluozwcentresidw~ 

Thetwo-~t~pmethod Of purification OfIYAtUver~ tm, described 

inthe present study, yfeldemater&alt&ichhas 67% ofthe theoreticalacceptance 

activify. Addit~onalstu&i.es are mqu5.redtodetelmineuhetherthiais due topa+ 

tiali~c~~~onofaurmate~alorreei.dualoonknainationwithother~~ We 

tend to favorthe formerpossibility, since ournwtedal failedto dmnonstrste 

acceptarm activity for other an&no acids. Iftbisis the case,thenthesepro- 

cecbms shouldbe~efP1forpreparlngmsterlelsPitabls forwr?lmtideseqwnce 

StudieJa. 
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