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tRNA NMuorescent labeling at 37 end inducing

an aminearyl-tRNAlike behavinr

L SERYILLA, Cua BALESTRIEED Cuew QUSSGLLICLG, Bupenia Lo ORI and Aok SICPYARE
[repanmenn of Brecherisiey aned Biophysics. Lneersing of Maples. Iraly

{Rereived] Supnay Jvcennher 14, 19903 — B[R 92 1127

A Merescet TR A derivinive Labebad w0 3.0 posiiion of the nlhmide udenosine Tesidue by
reacticn, under mild conditions. of WRKA with isusic anhydnde |21 -benznrarine- 24008 -dwme)
wac obtainel. The labeling sclectivity was dewermined by several criteria: digestion with BMase,
Fullowss] by HFLC of (e dipest, presduces only one Tabebsl nucleosiie. identilizd as 3-0-antlrz-
Nl lbenogine; die raric of the absorhange o 280 om 1o 332 nm als suggasis w151 wnlar rayws
berween the nucleic scid and the flusrophore, Finally, e incapacity of the labeled tRNA w0 be
charped by 1he specitic aminoacylransterase urther demonswaes e engapement of The 20 po-
»ITIUII.

Although the 3 -C-ancheaniloyl-lobeled 1IRMA duves oot seens o be funclionally active. os for us
T ammnussyd charging st Ly s corcgmead, surmmsingly we fonnd Dt it is able 1 farm the lemary
comples wilh s3ongation facdor To AEF-Tul and 48T warly am attinity consistencly higher cthan
uncharged 1RNA, From Hoorescene anisolropy measorements the Reroary coqoplex dissocialion
comstdnt vy esbimaed as T3 M R Lvcherichio coll amd 130 nA for voaso ann anlopl-tRM A
These reselis may be intorpeeted to terms of the pacticular souctere of the oncheanilosl gooup cha:

rmakes the Tabeled LEM A similar fo an amimowey] 1SS,

The veason why the codon—anucedon inderaction be-
ceeen pmmoucy-IRMNA il o N A on dbesames pagueices
thie feaniateon of an EF-Tu - GTPF - watBRMA comples is sl
arguable. Srveral methodds have been vaed 1o study the 1er-
R " I.'l":lI:II]!|I:'1 {rmnalica. hn‘h:-ng 1hi-se, the most incisive in
deweraining the complex Wopology ae the Nuorescency me-
(hods, Moweser, for this technsgue to B osecoessielly e
played neyquires chendeal mrodificatios of IBRNA that icave
il sulistanrially wmodified regarding the interaction with EF-
Tu and cibasome. The miyerity ol e chemical nedifaczngs
teactives perfommed pvaedve the d-ligundine base al posd-
e § (Adkios oo al.. 1983 ; Janiak ot ab., 1%50], the reploe-
mend v w:.-huli_n-e.-: H -:lih!.-d:l.‘ll.‘lr&t:il with ethidade (Wine-
remaver Bnd fachaw, 197 o1 profarine |1Robbins and Har-
desty, 198530 amd peslification ol the 37 epd 1 Sbwabames oo al,
199, Magamatsa, 198%,

The & lecminus of 1RMA can be directly modifiad, via
perindaie axidation ol he fbose meicty. 1o intooduce @ flun-
rescent bamel, Unborunacedy this lechmique inaclivides IRMS
i the ansinssd ylalion reasiion s thin il canout B resogmzed
l‘l}' 1'1:-Tu (U hurchrich. 18641 Y:&l:'lg and Seelk. 19730, Alvona-
tively wory aslective modilicition of the CC& ¢nel can b
wehwewed by enyieanc methndss in s way the penolomaie

Ll rpodidrs r2 A Onevane, Dipanimenie di Biochimica e
Bt Uneeersica di Mapedi. Ve Cacniinopoli, 16, 180128 Na-
i, Jaly

Abbreriarny anl-&dn, Y-nndbranilosladerpsins ; anbaB™ A 37
anlbmaaniloyEARE A EF-Tw, clongstian lweAor Tu.

Enzetrer Pymoenie kanase (R0 271 ai: phmphm‘liul:-:mu rFiL
%1400 rbomuchease A IEC 31275y nbakwckese T, TBEC
ALV womsaryl-EN A stmibeases (BC G 1 1) plenvlalnnine-
IR MA syothetass (B A1 1.2

vriidine residue Gin be substitaled by 2-thiocylidine, which
van b selecively alkylated by aodvecetarnide devivanivey
LEprinzl o ol., 1597 Howewer, the alkylaon reection musd
vecur atter amtuacylanon of IBNA, utheraise the aing-
noacylation activity s Dost (L ct al., 199

[n thiz puper we desene g new Tvomescent IRMA o
nve, uldaped Y veactiwn o Uy mmeleic acid wils isuecee
wnbwdride, which inwcduces the antumnilovl groop ot the
1.0 pocition oF rhe uinmare adenusiee Thit IRMA derrea.
e i~ alewiisly w1 bonger chargeable by the specific aming
acid. Howewar, we dpuml thar il fonms the lemary coanples
wilh EF-Ta ardd GTT, thus bebaang as op ey tBEN A,

MATERIALS aND METHODS
Muterinhy

RMA™ frum yedst awd IBSA" feam Escmerrched ool
pheempbusbisacracse Trom Crodalus diddzes, puanyl oo les-
Frafey. phwphwr:r.u!p}'ruval# el Pyruwale kamise wear jrur
chazsed Irorn Boehringer Manndwarn. Eibanuckrase & amt T
were abdained fowm Segmid [eplow: inhpclride [3,7-b2riae.
ekt -3 LA -dioned was Trovs Maolecwdar Probes:, Awnadon
wits il gift of Dy G Chinal Caner reagemts wers <f anal yca
Lrade.

EF-Tu wuc pomfied as o complea with GLDE Ioan £ egl
A suain ar mild-log phase, & Jeseribod by Aza el al
(1972 The comples concentafion wis delenmincd by the
absorbapee a0 2B 0w wsing ap absotpion coefficiont of
LA M o' | Abeghamsnn o al.. LRES).
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Fig. L. Chromatgraphy of F. polf anihranHoxl IRNA™ oo phenyBSeperese codamin, The colonm was deechoped e dosenlaed
Materials ured Bethods, The peraks marked aith the wberisks were {Teorescend. The inset shoowe the Fuoressence smission specinm upnin

exzitzajan ay 33 nm of rhe Last penk

EF-Tw ' GTF compkx prepaculivn

EF-Tu-CTE (15 pM) was incubaed ar 5% Tor Ml aon
with 10 bl GOPF 30 8 phosphoendpyrayae and 5 1him)
ul pyruvale bimee 104 buller conloning 30 mM TosHCl
PH 7.4, S0mb astwnucoorn chlode, 10w aiigmaesium
icelale el 5 mb] dithiothreitol The SOFP—GTF conversion
way, atinared by HPLC, as desceribed helos.

Labeling of tR™A™"

tERA™ Mfiorp B ol or from peast) was dissulved io
waler al 3 coneciuatiom oF 30 phd, e pH vy wlpeded o
=4 with NalDH uned 2 solusion of ismaic aphyvdride in ascton-
arrile (3 amgdnl) was swbikal . wath conlineons stirng, o final
concentrotion of 1600 ps. The pH was menncained ar & K by
ntrataon with 1 M HaOH and the reaction was allowed o
peocced ior 3 hoar pwm lemperature. The anthranvlovl-
tRMAY" adducl @ purified from dhe reacton nsube by
ekl [PECH] LAl 1 This ]:-'rm't_-.l,ll,lrt_-. Wil [i:'FH:iH:I'_‘d 1T
Limes. Then, te sbdoes was resuapended o I00 b pralass
unt scgbainhy pll S e pun B by gel-filtration on Sephadey
=25, Two Mwmescen greaks wete eduted fromn the column,
The 1iml condained the labeled IRMA™, the sccomd, clucd
el a bgher volone . conlained anthranilic woid. Fioally. the
Tuvreseendly Bbelol 1RRA™ was purilwed (rom (he unre-
acted tEMA™ by hydoophobic inerazwon chromatogcaphy
nn a |:'|hE||_'.-|-f:'ill[!Er|.'|ﬁ|.' pr::p:‘n:‘:k’m:l cefyarn IR 5% (Phamni-
cial. usinga un FPLC appasanws (Phamvdeiah, The frachoe
comlginimg e libeled 1RN AP nbiained trom the Sephadex
L3-2% column weore pooled. precipitaced wath echanwl, resws
peveded e Sk siwdeam ]'n-'lu'!-u]'llulln;e |;|H N {rmmin'ing 1TM
wnmniung sl foe aod leaded onee the phenyd-Bogeiose cnt-
uran. Thy column s ounoal resom emperalute with a Bow
rale of ©.5 ml'min and develagod with @ scepvine gradwen
vhiinned by mixing solutien A (5 mM wodiuvm phosphaw
pH T, LT & amnaemgr onlface ] and wplution B ¢34 inM so-
dirm phosphaic pH 7)1 in the fellowing maooer: 0% B
L2 mink, & hoear goelient oo 0% H o 5048 M ming,
HiS- RS ming. b0 B ALD min.

3 3-Anthranibw]-sdenisine preporatlon

The anthraniloyl-iklenosine {anl-Adod was prepared ac-
codding 1o Hiratsuka ¢ 1983, [0 was pundhed ferther by HPLL
on o reveree-phare o, column by isoecialic 2lidon wach the
stlveet et iupel30 oiM smmenium formatz pHA 1101, by
vol.p at flow roe of 1 eal'wdn, e g el sol-Ada by
usecl an stinwianl.

Muclendide separalion

Toe separatsny ol sogleesids munophosphales was
ochicved by HPLC wsing an afivn exchasipe <olunn (4.6
AZA0rm] of UNesil AX (Beckmeny, The column i
cluned weh 2tk putizsaion phosphate pH 4 raslvent 35 dor
2l min, then with a liocar gradicsn ol 1 3% 1 M potassiom
phisphatz pELE fsglvend B) bor 15min The cluiion wae
monbored simulcancously for aksorbiance ancd COuoeese e
by pliwaing o seriss an ultrieyielel detector ze al 254 nm oand
4 Muaorcscence dewsewnr wath an escilalion wavclengil sl
3k nm and ermussiom e 4240 nm.

The GDE—=GTE analyds was perlramed on the same
olumnn by dsgcradic clubon an &0% ol solbvent B amd o Tow
rabe el 1 mlfmio, menidoring the absorhance ar 754 oo,

Aminnacylaton af £, ooli (KN4 ™

(RMAS™ J1 =50 pmol) was iocubated ac 37°C For LS min
en 100 pl bafer comaining 50 mdd TrsHL] '|1H 1A 1 W
s acelale, Bl mbM oammeoniem chloride. 2 miE di-
thiolbreitel. 2 mibd ATE 5 nobd phess plusesedpreoieate 200 py.
ruvate hinasg, I b [0 phenylalunioe (513 Citmnl and
5 W] urimerac ¥l svmbetase soluwon purificd feow £ el 573
simwnm according o Wigner ond Sprinzl (1979, The oeaclion
war stopped By adding 2 wd oceld 3% wichbnegee avid
sulalion sndd the mixcoces were befs for 100 in ao wee ik
il (ilvcred un glass. (iker (iers, The filkers were rinsed three
tims with 2 ml 55 drichlorcacene acod solanen and, aller
rvimg, 4 mieieanredd imog |1|,||,|||j =<cimlilialor,
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Fig. 2. Time coarve of omcleser dipgsteam of £, cofd and voast sothrasdoyl (RHA™, 1 (luorssceooe aniictromy was measured ot

420 1wl o eaciEEow 2l 3340 nen. The awelsation mislwe contained

magnesiwm acecale. | mbd diskicldureinl, 50 abd £ coli anl-tRRHA ) o veast anl-08098 750 aned 1 pg BMase &

dlesicl as (- - =),

in 1 ml fina] volome 20 md Tz HCL pH 7 0, 000 KO 1w
rar 1 pg phespee.
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Fie-d. HPLC amabysls of e BMNase digea of F. opll ppihrasiler] iABMA™, Apl-iRMA 0.2 pap) was dipesied with 5 pg B & fnr

Shoae 390, hen the pH was lowered o 43 anid 20 undls RMase '

;v alibed, The awcubtahan was podricted cevermighd an 374900 The

N evaickes weere: analyeed by HPLAT 0n describesl in Malerinls and haibedds The blackene! peak iz ake anly dlnoresenn peab Joisacd and
huv the vame priedleen ke 25 anl-Ado, The ol peady were ThlF and UMP (pention Lo = 2585 o], AMP (2. 745 ming, UMP

115. 370 mind

Fluvrescrnee nRisoltopy mensuremendts

Flunesioence unsolcopy Teisuteémenls ware mikle on i
Perkin-Flmer MEF 6 spectrofluoeomerer incerfaced o s Per-
kin-Elmer 770 caleuluier The banch pass was [0 nm on Bulh
caeiiaton {330 nm) aod eomissicn 1420 no). The absaorbance
] e mmpkx never Esceede] CLIFT 0T TR excilafinn witve-
kenah. The anisotropy §r) 35 defined as:

F= lr-r'r _GI-.-H'II.,MI 1 :ﬁfl,d

whrers 1he {7 T3clor [ = Nyl vommeces or ||lr||=|_'._||,|:|.| iTjin%-
Uizt il Pl gondly and vonically podanzed Ligl.

The lemany complex formaton was obtwned in 1 ml
buffer conugning StmM - TrsHCD pl 7.4, 20mM am
moniom chlorde, 10 mb magnesiom acetace, 5 nbd dithio-
threaical, 4% b AantmanilueT A BN A™ (an] BRNA™) {lrom

L. cont o1 yeusly und vwrying amownts o EF-Ta GTT com-
Flei. The sohdion was thermoatatied at 2330, The Muo-
rescence inlensity measurements wers cormected far hblanks
make p s abovs except for the foeeescent anl-tRMNA, Lgui-
Wb cupstuds were delermiees] by measoring T
renccind waasdropy 10 min gflen cache addatison ol o kikssin
amount of EF-Tu - GTP. The imeasured flusrescence ani-
sikreapy 5. lacd. liceacly cosrelated Lo ghe freclion of boes
aml EF-Tuw 45TF hewndd aml-1IBEMA according (e the eguutivom:

F =R e

where v and v, are Ihe enisoiropies of the Fze and bound
An-kRAA uncd ) aml f The tfraction of the bres and Beund
anlrRM & n rhe experinendal corwhions of the measummend
{Ladomacale, 19570
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Tahde 1, Fluorescence anlsvmpy ofF pnd-IRNA ™ in Vel Lirme
s, The solulian ol anl-ITRHA was sdibiad walbs the leeisd oo
nents al te sdicaned concenbemion and wllewed In swond 0 man as
25°C before 1N anismmpy measarzmence.

Addlirn L ancn Anisinagry of 45 nhd anl-LRNA™
peasl E.ooli
nhi

Tinme= 1.LL5 LOTE

EE-Tu - GLT* g L3l THLL

EE-Tu - GTP AW n.1an n.ii

CF Tu - TP 2XH) 0.1 .12

FF-Te - G R LY IR AL
I Phe-tRMA™ a0

EE-Tw - (FIT* XY 1l 4eh -
+ IRAA AW

EF-Tu - STT ALY I R nn
= Aunxhoa 12 1)

EF-Tu - OTF LT LMK 0
- Aurrdnx" 12 1K)

* MEnaral innvedinle e bz Aoredis inbdilian.
" Mewsared afeer 3-h ircubalsen al 3730

BRESLLTS

The vlunnn |:'|n:‘:-f||r: ne cermvanized £, ool IRMNA™ from
he  phenyl-Superode celumn. develope] i repored 1o
Mualcnads and Methods, 15 showen i Fag 1.0 Omly e Tle-
resrenl peoke wore eluied From the colum. 1w st one.
Wbl weas e mnsr albadion, wass elwmed an the end of the
eradienn 1al ero cobceotralion af ammonisie sulfae) aml
was wiliged for soccessive eapennents. The other fluo-
rescenl peak as probably non-chargeable-tRMN A Lhil wacs den-
valized. [n fact, andy (e second of the two mun-Tlisonessen
'pcill;'-: wluleel vy fonucd o e mrl:l:u.ru-u!.l]il.]:ﬂ.t h} the 5|:m.‘i.ﬁt
atninoacy| synthotosc,

The akenrphcar spectrim of the Jast Muarescent peak
shews, bwo masima centzred at 260 om andd 332 naoe Tl 1ae

7wk {peme)
Fig. 4, Asnisoacylation of E, coll anihremlloy] (RNA"= with pheny babamioe-[THMA a3 btletise, Incicssmg ateonts of ppl-RXAY were
mcubacsd as describad i Materials and Metsds wite i specilie imninoaey syncheanzse 170 RN A™ was weed av cunm] in ke prescine:
) e slesaznee 1 of 4% p-:l'l:l.:ll anr anl-aRs A

it A et Was foand 10 be 1)L Thes sndicales anisgoargins-
Gun o about | rool Gbelowl tRRA™ , asswiwing, an absog-
dien cinelFcient e the anteacalovl revidue of 00 M~ 2!
ar 332 pm (Hirwsukz, 19831 ond for <BNA of 3« 1058
caw DS aoed Hohahugns, 197495 A sinbar chaicl paneim
way obsereed sturting 1rom deri vaiized yeodd TRNA™ aml, 1in
Huis it alsnn, Aaofda,, of T Yas1 jazak was aboot 11100,

The labe] specificity wos demons! raled by subjestinge the
e el AR A o RMase A digesnon. The rcacliom weas
fellowed by measuring the Quorescerce anisodropy wich e
e In o, the noodiloecl sBMAS shivw o Fluoeeseenes
sof ey consistently higher than the froe fluarophore (0,073
b Eoendi; WHTS dor weasty In the presence of HMNas
(Fug. 23, the atstinpy decreasicd w (035 which corresponds
o ithe anisxcopy of anl-Ado thal b been synthesized s
desenTsd by Hizasoka (19830, Twead, the labcled (BM A
when suhpectz o pheephesliesterivie hydealy-as, do nol mml-
iy their anizowopy Jdwing oo mcobdion Wme of 20 min
Fig I thes inshicating a consaderable rexosance Tu s e
zvv. Morcoier, the iocoubalion of Both an]-{RMNAS in 000 M
Ml dovr T h ot 25370 resadiesd o e cnniplere hidenlyais
af the HQuerophore which wos separated by pel filtracion an
Yephuden 43-15 Trom tHRNA e demonedratel B by anthr
iwyhic sl by TLC.

In arder 10 identfy the labeling silkeaz) the moedified
IS A, fronn & ol ancd Mo peasl, delns scparalely suhb-
jecled o exhoustive dipestion with EMss A amd Blise 1.
The pooeducs wele analyzed by anivee-cxchange HPLC and
the chromalopram compared 1 that of anl-Adn osed s s
stuncdard. The elution profls was sinosHaneensly manilored
fen alworptinn at 254 nme and Tor floorescence inlensily.
Fi_g, 1 TEsATES the resules for i el ipl- 11BN A dlgr.d:uln lf_}:nl}'
ulle Tlore st el prtale, shwowings sbee saliie Tecendion Lo s Lhat
of wnl-Ade. way detecied afer the frnol preaks. For o fusbor
ilentification of the fuorescent poak, e fractions were
pooled. concentruted and analyosd by TLC o twn differen
mecdia, e silica el ad cellulose places, a5 described b
Hirutamka ¢ 1983, In heth cases, he swte 8, of anl-Adee, -
limed ax a <lapdard, war Found for e wnigue tunrescenl spol
w gl oo Ihe Dy |'!||:3L-Eh.
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Fig_. £ HH.C il:lﬁl:rsh  GDF anad GTE The analrais was perivnonsd ax desribed io Maderals anil Methrds The regepaian rimme of G0E

was d % mun and thao of OrTP was 9.1 min. The EF-To GTE - npl-tRMA cymplex weas incuband wal 12 mbd saeodog o 5959 aliquols
wiglt Gaken a1 bomie D gwebLy aomd after o 3-h ancubation {right) and anagypaed.
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Flg. &, Flsoreseende emilsshin quescnbng of sol-IBNMA™" by lodide bons, Thes Suorcscets emiseirm o 220 mm waz ploned ggans icdule
SUDCENCraIN 5 voHing 1o Scem-Yidmer apadisn. The esperimends were perfiirmest jin ke presence af EFTuo - GTF cogoples {22] a0 in che

Teesance 1f BF-Tu - LOF cwnplex o1

Fooeofi anlaRNA™ was ascaved. as descnbed in Mae-
risl amd Methode, for the cipeily b0 acespd the "C-Tabe ]
phetvlalanine in the sinowroacylaion aszay with homolamons
synthelise. Fig 4 claarly slwws thal anl-tBNA™ has W
ahility o0 charpe the phenvlalanine. compored 1o tbe onle-
peled IEMA™ in Uk sume conpdiiuns Huwever, we found
il wnlabeled WRMNA™ is normmally emicoacylucd i 1he
presence of aml-tBs A (P 4).

To exinmane e befaeiar of anltE A willy EF-Tu. anl-
tRMA fioen E codlde and feom yeasy wees assawved in the same
conditicns where aminoscyl-ARMHA: Form the gmmiry com-
plex withh EF-Tu and TF. The adduicn of EF-Tu - GIF w
a soluticn of anl-IRNA™ Gwees an increass of Muoeescenn:

anisatropy. T cvatwae the affinity conswuant of EF-Tu - GTF
- anl- NS, the cupeentratjon demaskenu: ul NMusesrence
Anisomapy arereasing the EF-Tu - GTP concenicalicn wax
measwred. Adler the addateow of an excess of EF-Tu - CiTP
the flusrescence aniscdropy Teached the musimom vulue of
D125 fr & codi amd (e UM Iow yeanst { Tishbe 1) Tlese i lues
wert uiilized in the caloulalion alf £, as e anisowopics of
the 1w anl-IRMAs bound b lemary cumpka Fron
#rialysiz of the dug eeponed g Table [, valuees of K-
TiloM far £ cofi and €, = 140 b for weasl wers cabou-
|Lecl.

In ia worth notine ther when esseyng anl-iERA in the
presepce af e conplex BBE-Tu - GIHF in ot saine oaoeo-
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Eig. L. U hemical siowcture off and-EE™A . The chemical sinnclure ar
the Al formcd berween the mbose of me ulimaie sdemosise ces-
ue ul LEMA and the issgric ambydrids (nghib is compaged ss (hm
af phenylaanyl adehusanes 6ongints of Thi-tRRA™ 1c17).

ridion tange of dhe previows expeniment, meoincrease of the
Auansacence amzclropy wis ohserved, This excluwdes the for-
retion of appreciable anount of termary comples wonong ER-
Tu. GIP aned und4ARMNA in teese expedmental condidans.

Maonc gridenve thid these resulls cim b ascribed Lo the
fl:ll'l'l.'la_!.l.]l:ll.'l of the ceenary cnmplex among anl-LRHAR, FT-Ty
aod CEH urice when tirating the temary complex. with M-
IRMAT In K, afrer griien of incresemg amounts of Phe-
(RMAT 1o ahe solution consining the cotpdes, o decreass
of be Auorescenee ansolropy oocumed that indicaces o dis-
plavement of [eorzseen anl-eRMA™E by Phe. tRMA™ i Lhe
ermary ooyl (Tabke 10 Conversely. the addinon aof abo
ninsfd excens of wighaged BMNA™ does wol aflect e
Muarrescency anisolropy (Table 1) We wlsc examined b of-
teet of addition of Adpmdns (N methylkimumycin) to the er-
nary comples solution of anl-tBWA with RESTu - TiTE A
e <kpoent decreases of toorescemee anisoony with a
concomitant hydeelysis of GTE w GOP was observed [Table
| and Fig, 52 Thic iz cvadent for eicher weoary comples for-
mzslic oF e emgagement ot the 372 pasition of the oltimace
adenosine of (BMA by an ambransdnvl rezadge, 1 ic known,
i ot ot harpanpepein and Aueodox stimbates, ot pres-
ence OF aa-tHNA or of antiatacylawd [regmens of tRMA,
the GGTPase activity 0f EF-Tw (Parlaio o6 sl 1981 ; Ruih
aind Thixdck, 1'H5L0E.

Liworder o gain an aeeght apto the ensicoonent of L
antbwramleyl moisty when anl-tRNA™ & Usvolved noabie lepe
nary complek. fuirsscence qrenching experiments on salu-
tions of unl-rEEN A alone bl i (e presemce of EF-Tu and
GTE wers perfommed. We found thas tbhe smthranikast faure-
e behaves differsmly when anl-RMAM is free or -
volved in dhe seroary cwoples. Fig. b reports, in facl, flua-
restcnce gucnching expeomente with indide ians in oon-
vkisma which either prevemed of promsacd ety complea
formation. Ax une can wee, the Stem-Yelmer canstant in-
creinses when the Wwmary comples o fensed, thus indicating
a mwre cfficwnt guenching of the Aoorophore when the com-
plex i4 formed than in the Mee anl-1RM ™

DISCLSSI0M

The labelung procedurs de-cribed in this paper represcis
A xwnpke gl general mebad o introduce Be the 37 igrimimns
of tRRAS an enthwanrkoy! 1esidue with gocd charmetenisics
for fluarcicence shehes, [ti5 dernonstraded. L Fact, dhad 1sa

toiv unhydride coukd spesafically Tabed (BNAS gt e 3 1e1-
munes by & sigle-sigp noaction. This Bpding s nit surpri&ing
gimce il in kmowt thar the teacliviey of the 17 tentanog iz
higher than wlker tHMA zones. thie region being sipgle-
stiucked and comssyuently well grpused o cheankal eagent
wireck {Bhenar ot ol., 1977

The single Libelng site w demaonstrucesd by several inde-
pondent esns: the A4, ralio; e findoig of a sipgle Mk
resvenl nacheoside. afler RiNase & and BRNase T, exhausive
digesennn, idenficd & 3-anchadilovl-mbeomesane , Hw reses-
tonee af the modilied (B4 1o phosphodicsicrase dipestion
which cim be explinned by assoming that snl-RNA is nol
recoprized by rhe enzyime siwee the A7 emmnns 15 mndikiesd
by the ambraniboyl groop. Aclaally, v she case of £ cofli
tRMHAS, which possesses in position 47 tbe tac hase 3-13-
wwin 3 earbunypropylundine {np?Us bearing a tose wino
proup. the passbilivy oF Lateling ar thiz i by wisieae anhy-
uriske cimnanl b ruled oyl However, we did ned obscrve chis
ewent ol our feactenn conkdi oz, In Gt ol alkali hydeely-
sis 2nsily cluaves the ecleric anthranilayl-37-42-adennsine link
sFalbiard er al. 197 Giollory aml Jeng, 19770 whereas
the amide bond wegald be moch reee <iahle. Meseoser.
il was mported (Schilfer and Schechter, 1977 dlyar ke
aepll base of £ cald IRHAY can be labeled by the &
bydroxysuccinimicde ester of & rethyl-andfirany [k 300d or of
1<limetheluminonaphltholenc- 3 -solfonyd- g lvcines, Thess
wk[ified IENAs were only poorly aminoacylaced sgl werz
found Lo Be stowg cocopenive snbihigrs of phenylalonioe-
IRMA  eynibetose. Thus ot was inferred Sehaller and
Schechwer, L9770 alar riwe integnly of (he polar amuos acid
growp of awep'L s cequired fise che bicdos il b welive contor-
mizlacen of this RN AL Therolar, our finding Lhac the 1RHA™
demvatized with isatbic anhydide docs ant whaby phenylala-
naine-IEMNA syrthetose would further exclode the Labwehing of
aple Dase. On e uthey hand. 0w observanion thar izaloic
anhvdride can sclectively label an aleohnliv gooup in ahe
jrzsence of aming groups bas boen reporicd 1Weorman and
Abeles, T9EI jur i macon with a-chymunvpsan. Thes
sulvors found hal anly nne awale aothrmiloy] recidse was
INCrpUTAtelinele prodein sr a serine residoe

Foe the pualizutica aof agl HS A% from othee uossilde
bsproducts and from unreacied (RMA™ o new procedure
wan developed I el o0 A hydnophobec inceracoon clin-
ovuography on phenyl-Superose. Tuis well kiwvwn that hicher
by dpaphobwaty of miny Ouorescently Labeled (RN Az v be
wlvantageousty emphoved (e e prntication foam 1he uo-
micked tRMAs. Qo this basas, the o of the benzoylated
DEAL-celludose (Yang wndd Sodl. 1973, Gillg el ak. (987
and of RENC-% chroenwitngraphy (lehnsen et al, 1932 Win-
teemayer and Zachaw, 1979 has been teportel The chimna-
regraphic lechnique described inchis paper s equully ax ef-
ieeclive un ddae reproied bt s Besier

T iz weorth noting tha an anthronilovi-niedufecd 1R A
hix bern desonibed (Yang ad Soll, 1971 Towewer, in this
cake, e lahehng prowp was actiched by a parophospho e
linkaze ol Lhe 5 end of the (BMA and could still be ami-
nacvlted Al the 3 owerminus by the Rormohogons e
Insdgad, a5 wa- |=!l'.|_.'|E|_"I:-E|i i o gase, fhe andtRMAM™ §s no
tnger charpeable. This fict wnol exchede she possitlie of
aimplusingg the 3-anl-URIN As o stodiss of it neerscion wellz
other macromalecales regquiring e ammoacylaton of the 37
reapinus. Surprisingly, we fownd that the 3 aul tRKA™ Lnier-
acly with EF-Tu - OGTF foommg ibe demary complex. The
tiwsl serple eaplamiron of this behavior e ahar the il
=tractare of the ancbwamloy] oy resemble s thin of s ani-
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woraey | resadue, particulialy the Wenylalanioe slig 71 How-
ever b should ke mcoiomed thal 1le protomsed oarmmo
rrodp secms U e casential for the' recogniten of te amno-
acyl-IEMA by Fl-Ta - GTF (kdiller et al, 1975 Milker and
Weeladacln, 1977 Pinguud andd Lithanke . [980; Thompeomn ot
Al 1985). nsiexd, she awnn groop of the amdo anilosg | mom-
ely, bemp aromacic, shold be onpredonated in sxpenmental
comndaticones 50 phvgenloguwal pH. This conld explan the lowe
affinity o sml-IRN & For BF-Tu GTF than phe-tRYA™

The abilicy of aol-tRMA™ 1 beliave 36 anami ey Lated
LRMA makss il polentially wseful For struciural studics by
fhrescense specicasnpy oF 15 inercions. especially ihose
e wing the 3 ez, wirl prany rzscrvanelecules. dn-
cloding nbosoimes, in che coacse oF oo biosvachesss. Te
Lhiz respecs. the Huorsscence quenching chperiment on dhe
IEonary wenplex ank-tRMA™ EF- T GIP 15 an example.
We found, o fuct, & maore edicicnt iodide quenciing onothe
onl-IRMA™ wlwn il is engaged in she lermry complax han
whew i s free inosolubon, Tewas preyivusly reported tha an
cligonuclennde cemplementary (ooane D04 emd f IRMA
hind: lesy eficiencly b the froe aobivnacy] BN A than when
it 15 enpaeed in dhe demany complex (Knase ol ol, 19800
‘This ubservanun ke the authors oo aaler thay the CCA end
of (RWA s not covered By EFTo i che ternary comiplea.
The same conclusien was reached by other authors (O 2
al.. 1% from the observation that the inirsduclon of 4
bulky Adunescenr group on e penst make e yldine nosi
due uf o mwedified 1ENA does bor impair rcmay complea
tormution. Chor [ieli mge 17om 1 Tuoresgere guenching ekpen-
wiculs midycate a betner cxposens i the ey soangdes of
the eporter anthraniloy! mosesy, and thercob of the tRIA
lerrpues. This obsevarion nne only sirengihens the Ly poli-
rsis lhat tw 3 end of tRMA s mrd coversd by EE-Tu bat
suppests thal the intecscton Belween EF-To and (BN in-
duwces a conforminomal chames 0 the 37 ety Teading o s
berter aolvenl ex pesare.

This wirk was ~upprefeld by e Cimsivdin SYusiorale selie
fivewche Taweer Prggo on Biarechnobegy unel Bictnstoomentuticn.
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