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Hat liver sAHA how beon frecticnsisd by ohropmtogrerhy on
wﬁm-%ﬁyi{&%%} sellulose colum. Sevaral sivting systems heve
boen wged m%hwmwgwﬁw, tmeluding the waffor systen of Zubey,
who reyorted s T0% purificvtion of leveine sceeptor REA by ehronEim
graghy on m:a@@awz, seilulose colvem. Slotien of glyeyl RUEA from
e solum wes fevoured Wy solutions of woee alkeline P (70-9-0),
A B5-fold puriPiostion-of glyeyl RUA hew been ohbialned with & pH
gredient from i 6-08:5 in 0+5 M potessium phosphste buffer. This
mmr@éwiﬁ@ﬁ o & prilicetlon with mﬁ;&;ﬁ& % the glyeins &éﬁﬁ%ﬁ%ﬁ?
petivity of only 629, Thin mebhod for yurifiostion of glyeyl RNA
appearsd to be poor fov & mmber of ressons: 1) instebility of the
glyeine-sRNA ester, 2) invemplete Schiff bese complex formation
botwesn oxidized 38HA snd the Mﬁ@—@%;?’i sellulobe, snd 1) the B-
eltmination reastion which 1abilired the Bohif? bose complex.

Stebilizetion of the glyeyl REA esber by scetyletion how
Boon despnsbreted. The sonditions of scelylstlon do mob degbroy
the glyoine secevbor sobivity. The scedyleted glysyl RHA hael o
helf-life (3R 7.5, S7°C)sbout ten tlmes that of unscetylsted
glyeyl BEA.

The snsype-satelysed regonabitubion of the glyelne accepbor

sebivity of pencrestic Hiese-trested and pertlelly pyrophosyhovolysed

AllAs heve been studied. The oRNA which Bod bsen trested briefly
with 8 suell emeunt of penoventic Riase {00001 uglwl) wes

reoonsbituied in the yresense of all four meeleosids brigheaphmben

and "pH 3 enmymes” frection. This suggests thet the suino agid




mecsvior end of glyoyl ARA 1s zerticulerly penpitive to dlgestion by
RNege. In the case of ypardially pyrovbosghovolywed ¢BNA, only TP
ond TP were vecuired Yo resomstitute glycive scoepber soblvity. Thie
i in sgreement with the Cindinge of other investigetors with other
seeapbor BNAe end suppests thet the termined nucleotide segumnce for
glyeyl BNAwmy ales be plutrA.

DHraet evidenss bag beon obiainwd by the finger-print
seohnioue Yor the existense of the esetyl glycins sster of sdencelae
pnd the sequesnses lpl-sootylglycine in e poncrestic Rlese digest of
seabylated Qi‘amglmmmlﬁ‘s@%h;&

1t may be conoluded thet the
serpinal sequence of nuslestides sb the mulno suld seceptor end of

glyeyl QN4 is PPyelad, vhare Py repressnis & pyrimidine. This is in

pgroement with the finiings of other investigelors with other spesific

amine acyl ANAs.

s



FRoTION 1T

Hole of #REA in Protedn Slosynithenis

Evidence for Bepsente Aocepbor Bl for ossh Anine Acid
Phyeienl Propertiss of s

Chemicel Provertles of slL

Pucifiostion of Bpecific Accepbor Rl

Petermingbion of Birwobure of SBNA

Purpoge of Theeis

BACERTALS and MEDBOME
Rediondsotopes
Chomionle

Tigsus Frachione

Froparation of Glysyl RN 8@

Isolation of A

Deteruinetion of Beee Conposibion of #RE ‘

Hethod for Asseying the Aoceptor M%ﬁvﬁ:ﬁy of

Freparation of &m@m-ﬁ%ﬂ ?ﬁ*ﬁf}} Setlolose Columm

Frevavebion of Geldlsed 1-04%0lyeine lobelled oREA

foetyletion of :?wﬁ uﬁlﬁm Iebelled alliA

Emwstmmm& of lywive Accepbor Sotivity of Panorentis

HHene troabed $REA

Pyeoph '.aimmlmﬁﬁ #od Feoomatitubion of sHEA

Plager- ﬁﬁ% of Penaventic Mese Digest of Aostylated
0 Miyeine Tabelled sRUR

Anelytieel Detersingbions

Poteradnation of ﬁ&ﬁ% Composition of $RNA
mmmmm of 1 ﬂ{iiyﬁim into Ret Idver oBNA (AN-50)
Chromgtograyhy of ¢REA on lwiss-FB "‘% { 45-50) Collulone Column
g Qh?w&ﬁ%wmy of fse 10 w@i}rﬁzﬁm ﬁwﬁﬁ aolumg
B} chrowstongreshy of oridized SRHA and ZM*;‘ ~glyoing
lsbelled sBNE nintuve on AR50 soluen
4} ehrowstograghy of sANA on AD-50 colum with stepeise
ingreaner in comenbretion of N-phosbete
&) ehronsboprarhy of sUA on 4250 sulam with o nesy
&im&r g@% gzwéim’s slubing syston
e} shrometogroshy of sREA on AR50 solum with &
#&lk‘%iﬁ% @yﬁﬁm of 30 B He-forwats ond 25 volueb
- of mﬁ@%&ﬁm‘k&mm o B
£) chvemsbogreshy of sS4 in & Wl linesr grodlent
in 70 Mﬁm& sad 001 ¥ Kephoephate bulfer o8 60
Anetylation of 1-0%8lveine lobollad ollA

Poge

w:

5}“?"&.
M

i
wah R

=y

35




Resonabitution of vinerestic Riope-trosted sHUA
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TERoTUCTIoN

Role of SRNA n protein blosynthesis

I van Tivet diseovees

Tenetion devived from vab Li

ol proteins. The amlno syl RNA compo
mbevmediate bespuse it tvensfers setiveted lebelled ewino ac

s ﬁﬁi&ﬁ QQ} ®
st (3), B

groups of smino eeids with ATP by

B) setivetion of the cavrboxyl

spesific sebiveting eniymes in the presence of Mg'' lons to form

shrvee-bowmd antoe eoyl odemyletes,

g
W o+ ATP + 8RB SpmiMPesn + ¥F

) accepbence of the sming soyl woleliss of the enuyme-Bownd smino

seyl cdanyistes by specific sRNA's (scteptor RNAG)Y %o forn smine

peyl RHA esters,

OnefiPose + SRHA B Spm o AP ¢ eRlAeas

L HlAs in the yresence

of P inte mg;%m@ Linveses 9 the vibosoel perticles. This step

18 cotalysed by at lenéb tes sneymes, called tranafer encymes.

WPsse aotivity. The other snsyme probebly sutslyzes
poptide bond Tormation. |

*Bn is used to refer to enzyme, in this case, amino acyl
RNA syathetase.
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ghAlf~ae <« ribogones -—ﬁ—» sHlE ¢+ pibosopsleprobeln

Aecording to the sfaybor hypothesis (9) the oRMA eots so

gn sdeytor conveying the amine seid to the asppropriste site on the

ribosomel wmessenger MWA. Mossenger WEA, cevvylug the gencbic fnfore
potion feom DHA, shteches to the vibosomes snd is beliewed to yrovide
the site or template for yroteln blosynthesis. The intersction
betvoen the swine soyl BHA sud the mestsnger BRA probebly oucwrs by
hydroges bopding betwern conplementury bese sequinces In the two
mpeaies of REA. Thore i both genetlc sl chemicel svidence o

pupport the Bypothesis thet o frimalestilde sequence sodon” In

nessenger RA coder for one sl eaid. Acsordiogly, 1t sould be
gxreebed thet ¢ vomplomentery briplet beds opuenss in g specific
sucevtor N woleculs would ioteruet with the codon. When two eming
soyl ANA melssules sye sligned on the templete peytide bond formetion
sen bahe plses. Theve 18 evidenve thed this oowurs Flrst in the
ruagion of the messenger corresponding e He-termingl sming sold
soovence in the polypepbife coded for, and thet the weve of pepbide
hond formetion prooseds to the Oberainel vegion sethe appropricte
mwine eyl REA melecules sre sligsed on the templebe (119).

A great desl of evidense supports the ghove mechanien.
Hoaglend {10} in 1959 with & rertiels Pree swbrsct of vt Mver
demongtrebed thet reiicsctive inorgenic ryrophosyhete (oPP)
wiruld exchange with AP dn e pregonese of 3&@?‘1 gmino seld, ATY

, R
snd vt liver ewbrect. This m@ﬁw puobange 8 thus seine scide

derendent,. The oxcheuge s Duwrthersore edditive with regpest o




the 4ifferent smive wrids. This smine soid-deponient aﬁ’?»%?
smohongs rosobion bes elss been Comemetrpied with exbreots from
mony weamelisn tissues ow well ss miorobisl sourser {11-13).

Phe fsoletion of tryviophen sdenylete {14} from an
juevhstion mixture conbpindag the pwdfied Lrypborhen aotivabing
aneywe, beypborhen, ATP and Mg'T lons hes been reyorted. This
strongly suprorts Hoeglend's hypotheais that oo intermedliets
sruyne-bound adenylate iﬁ-bfﬁm& guring the sotivetion gler In
protedin Mosynthesis. Peethermors, amino seyl sdenyleten have
bapeny pravared #yxxtéwmm%&fg {15) snd beve besn shown to teke part
aw the roversel sobivetion vencilon {stey &) and o tehe pert in
the Pormedion of sming eyl RHA ester {step B).

Some of the susymes rvesponsible for the eobivetion of
smine eoide heve been ipoleted from plent, mlerebisl wnd aniwel
pourese {16.-20). The izolasion of & highly purified tryytophenyl
A synthetage ‘{;1%@} , Boryl BHA systhetsse (22) and glyoyl BNA
synthetase (23) indlcetes further thed the emino seyl RMA mynthetses
i specifis for the acbivatlon of & pardtisuler sming seid. The
aore ensyme thet eobivetes the eming seld and ogtelyres the anlng
gid-dopandent ﬁ‘ﬁ‘*i%“ﬁ snchenge ol cetelyres the tyepefer of the
anine soyl wolety Trom the ensyme-bound smino suyl adenylete be o

spesifie suino seld povseptor WA (2h-26). These cnuywss sve thus

msbed eming eeld sotivebing snrymes or swine weyl RHA
pyntheteses, The lsbber term is considered %W be = bebler one
hoceuge thers sre obther swine sold sctiveting snupme, for Instence,
the potivetion of theYesrboxyl geoup of glubseie seld {27), pot

twroived in proteln biopymtheslie.
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Recently Berg (28) end ILegevkvist b sl {29) have shown
thet there ie speciee speoificslity in the interecticn bebwesn an
muing esyl RNA synthetase end sBBA. The smine seyl RHA synthetese
from rat Liver end yeast wz&. asberify lsuvine Yo ¢BHA feom o
Mver ar yeast but not to B. soll oA (30}, This feplies thet the
WA end the eming soyl ayntwtosy frow g Liver snd ﬁs&ﬁ% probabiy
aiffer in steucture fvom Phome of B, zold preperebions.

Beoh swmine asid i linked swopmsdioslly 4o & specific
SREA chein throvgh sn ester bond bebesen the serboayl group of the
sine seid and the 3° hydrenyl growy (31} of the riboeyl molety
of & terminel AP reeidve of RNA (31-34). The identifioption of
the awine soyl wster Linkege with the terminsl suelesbide of
SREA 1o supported by the feet thet oxideticn of the ois-hydroxyl
grouy of the wmiml rivone wolety with poriodste degbeoys the
accaptor sebivity for 21l amiso seids {35). The lsclistion of leusine
%&i@ﬁ@%ﬁﬁ% attter from & pencreetic BNese digest of leuvsyl BEA strongly
guprorts the conelusion that the salve £0id is bouwwd to the terminel
AT vesidee of sREA {54, 36).

Cheperille vt sl {37} heve converied by reduction eysteinyl
BEA; preveved snrymivelly, to slenyl BHA without bessliing the eeber
Linkege. Yhen this sleyl BEA-hybeid wes lonoabolad mm & riboronnl
eming sodd Incorporsting systen the slenine was Inoorporated into
srobein i the position vhepe eystelse wor vormelly lnsoveorsted.
Ihis exvaeriment ves earried oul with the rebhit reticulosyis gysiom
swhich medwes walnly hemoplobin, Thus 1t s dthe #REE bt wod the saine
aeld, vhich perbicipates fn the ooding, the oR95 sdepding the abtaohed

sming seid bo the template.
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When synthetic polyuridylic seld was sdded t0 e 2411 Ires
sming aold incorporeting aystem 1t vas found thet & 1,000 fold
ptimslation of I-phemylelenine lecovyoretion seoureed (38). This
was intersreted to ween thaet the synthetle poly ¥ cen perforn the
riole of mepsengey WHA. Foly U mest conteln the oode words for
rhenylalsnine. It is Believed [39) thet = unioue sequense of threw
nucleckides in the messsnger REA is reguired 4o Zude ong ewine
neid: in this cepe the code words for yhewmylalspine would be UUG.
By the simller expeciment weling synthetlie wiynmuelsotides with
fifferant bese compoelitiong the cade words for ail other natural
pooureing ewdno sside heve been worked sub. Very vetently, Hirenbsrg
ond Leder (40) bove shown thed, 1n the presense of speelific frie
aueisotides, oaly the sorvesponding speeific mmino eoyl RENA swlsoules

Bind Lo the ribos

smen, Sn bthe shsense of peptide bond Pormebion.
With the thres trinuclectides correspending to the eode word for
valine (20,0}, nemely, GV, VOU snd VUG, only In the presence of
the first of these 418 velyl BHA beoome bound 40 the ribosomel
varticles. This suggests strongly thet the code word for veline i
GUU. Thus, 2 wethod nov seoms o b svelleble for st enly
rodotersioing o1l of the sode words by mn enblrely nev method, but
algo for detevmining the sepmwnees of the vode wovds for seach
sming sold. Purthermore, the Pinding thet ¢ toixdet seguence is
sufficient Yor this suino soyl AEA Binding to the ridbosowes alsc
ypovides chewlapl evldence in support of the hypothesis of & triplet

gemebic oode.




Bridense for sersrate scoovior HEAs for esoh smine seld

Infractionated sBEAe i8olated frowm & veriety of gourcss
heve been shown o heve a1l of swing sold sccepbor sotivities
{81). There is & dofizite upper limit of insorperetlon for eech
aming #eld and the ﬁmﬂwmm anlds are incorpoveted into aRNA
independently of coch other, that is %o way, the Ingorporstion of
enine soids indo sANA s sdditive (B8}, Purthersove, 1t hes been
shown, for ewenple, thet «ddition of neve-radiosstive throonine
doss wot inhibit losorporstion of redliosedlve Byrosine into sRNA
and vice verss. Singe thers is only oxe binding slte In the 8RS
modecule 1t ie gypervent thebd spch epinge aold wust be sssoaiated
with ad incorporated into & apecdific oRNA dhain.

Reownt work on the frestionetion of wrude sRNA preveretions
has, dn fest, ylelded suversl feections swiched with %&}mm o
perbiouler swine seld scteptor avtivitles. Holley stoal (43), using
counber current distribetlon technigus, beve obieimsd reletively
pure alanines, veline- end tyrosine-specific sfBAs from yeest.
Valyl BHA frow yeast hus %&%le fesstiongted By & sonbined chrontbo
graghio and odemisel procedure (3h). Teuveyl BEA From B, coll hes
boen obbeined by dhvomatography on en suduc-ebhyd eallulose oolum
{45}, snd peryl BHA from yeost hes been sepaveted by partitlon

SHrom

togreyhy on & Sepheder cobuen {£1). Sush repulte of
Prastionation of SHNA shov thet soparete owing sold soseptor BNAs
ezist fur sach smine seid.

When sRNA vee Dractionated ’*i-ﬁ;? aounber suerent ddeteibubion
ek lsest Pour typer of sRHA were found to sooeyt Leleusine {44) and

soveral other smino solds wers scoepted by wore than onwe tyye of




T
BANA. Furthey svidense lndicetes thet twe of the leveyl AR heve
A fferent Dese composlibions and aye Goded by Siflsrend briplete.
0 codification Por & perbiculsr suino sold {8 not sonfined wiguely

%o o teiplet, the code 1s sedd to be degensrste (47).

Fhysiosl propeviies of JIRHA

Htrecentritugel studies from svverel ism&mﬁwmﬁ {5, 48, 49)
revenled thet wlrsebionebed sREA 18 reletively homogensous vith
respect to wolseuler sire. The pelisentebion congtent hes besn
found 4o be ¥ 8 and $he velght sversgs wolesulay velght ebhoud
25,000 + 2,000 covvesponding to sboub 70 nutlectides por molssule
{45, B1). TIn fact, Luborsky snd Ceatuni (G0} found thet »t low
soncentration, sRNA prégervetion (rebbit liver) shoved sbout 12§
sedimentetion hetersgenelty. This smell yhywical hetarogenality
way refisct diffevences in shope o6 well sp in sive apong the
voricus eBNA chaing.

The X-ray Aiffreotlon pettoras Drow sREA obtained by Rich
and Wetoon (52) sugpested that sRlA wslesulss heve fdenticsl end
nwighly resular strusturs. Spencer (53) slse suggested frowm the
Keray dif¥rection studies of crystellysed yesst sRNA, thet the
moleculad poRboBs & very regulsy mmgz ghruehurs.. The erystallyaed
weberiel, bovever, 4id nobt wee the comonly reported sedimentution
songbent of & B and moleouler velght of £%5,000, et rether 1% hea
# sedimewbetion sonsbant of shout 2-% § and aun eversge wolsouler
welpht of sbout 10,000, It sas subseguently found that sBRA
ﬁ;&a%z;@&;m%mm whieh hove the b 8 sediwentetion consteat do nob
sryetaliise (53). Crysisllizsbion wos induoed vheo 4 8 mmberiel

vl hegbed o m:}% 0 ddtlube solution. Usder these condibtions




8:
the sedimentetion consbant falls from & 8§ to shout £+9 8 snd the X-roy
diffravtion dete suggest thet oryebeliine #-% § meterial bas walnly
s double helicel structure. No comelusion cem e drawn about the
gsesondery strusture of netive sREA frowm these X-ray 4iffrsotion date.

When REA jo hested im 4ilute sslt solubtion it exhibits
marhed hyperchromisity indleating » congidersbls splitiing of bese
yalre in the molecule. The profils obteined by plotiing the ineresse
in opticel density sgeinet tempersture 1s often referred o a8 the
melting curve. The Jdegree of hyperchrowiclty M%z@lﬁ the groportion
of bases existing in the double beliecel configuration (54). Sevorsl
sgtimetions of hyrerchrowicity of sRHA in solution heve been reporied
{45, 55) indleating thet sprroximetely 45-75% of the meterisl is
helical. On digestion of only L0-50% of the sRHA chein by sneke
venom phosphodiestersae which is kuown to oleeve sRNA in steyvise
menney by rewovel of 5 sononusleotide wnits frow the end thet beers

an wnesterified 3' hydrouwyl group, 909 of the m@mmmw in

1008t (56). In conbrest, when sREA wves hydrolyzed with 05 N KOM

whers sttach is known do be rendow snd endonveleolytlic, the incresse
in opbicel density roughly perellelsd the degres of hydrolysis.
cantond et al (56) have concluded from these resulis thet sENA
conteing only one long bese-palred structure smd projosed » model
{sea Fig. 14) vhich sppesrs to be rigld, rodlet-shaped end folded
baek on Steelfd by bydrogen bonding like e halrv-pin strusture.

The melting curven oblnined with yesst #RHA in the pre-
penee of %&gﬁ fons show & phaeply defined tremeition. The melte

ing profiles cbisined in the cbsence of Mg  fons show an extremely




Tae genpibie nedels é‘“gm %ﬁi"ﬁ&* e pwing
andd apooptor end is Sndieabed by 2 zedid cingle




broad trepsition ranging from velow voom temperature to zhout
50°C (48). Mshler et sl (58) heve found thet in the presence
of %ég% loneg d¢ifferent fmé&%i@m of sRWA welt ot diffevent
Pemperetures sud thet the verlsdion betvween frootions follov
their guenine end cytosine sontent In & venver saslogous to

thet observed with DHA. These obeereations elso suggest that

the sHiA wolecules arve cspable of forming long helicsl struature
with conplemsntery &&wmrmﬁ. The work of Spepcer showed thet
the melting curves oblteined with 2+5 8 meterisl in the presence
of ¥g™ tons do not show the sherp tremsition fownd with b 8
materiel, the treasition with £-5 8 waterisl is slwost ss

brosd &8 in the absence of Mg & ions. This observetion core
relotes with those of Monier gt sl (59). They cbserved en
lrraveralble change in the welting curve of sREA after hesting.
The mr&.’;%mg curve obinined on hesbing vas typleal of b 8 weterial.
These cbeervetions suggested en slternstive model (see Fig. 1B)
for the afNA molecule (53). In this model there ere two heir-pin
Iike regions in 8 4 8 wateriel end they eve liuked by & single-
stepnded reglon. This reglon way introduce sowe constraint vhich
sould prevent reguler crystellizne srrongewsnt. Heating might
iend to separation of these two hellesl regiong so thaet they
could arvange themselves freely in & crystelline lattice.

Chemicel peopsrties of sRNA

The ester linkegs of the oRNA with ths amino asid eppears
o be relatively uwnsteble esyecislly st neutrzl or sllsline yH,
The wusupl vepotivity of the ester linkege towsrds nucleophilic
reogents 88 well o8 its high free snergy of hyirolyeis (85, 32, 60)




iG
have been shown to evise weluly from the influence of the positively
charged depmine group of the seterifisd smive scld st neutysl pH

group greatly enhendes the rate of
atbeck by nusleophilic resgents snd reduges the thermodynewmi

stebility of emino agid esters. Wolfenden {60) observed that
throughout the 3 renge stulied hydroxyl loms ebieck leusyl RUA
thirty %im& wmore repldly then leuwcisne ethyl sster. This Zifferense
in rate of hylrolysis con be wmeinly stiributed to the presence of
& ie-bydvoxyl group on the ribose adjscent o thet on whish the
sming woid is esterdfied. The size end the chewiseld structure of
the &m&m soid side chain heve elso beoen shown 1o heve Influence
wn the stebllity of the emino scyl Rias (61, 09).

sBREA preparstions from verious sowrces sre aimilsr in thelr
high guenine (sbout 32-33%, see Teble 1) end cytosine {26.324) con~
tent end the neer equidelence of complumentery bﬁﬂ;%ﬁt The finding
of on ﬁguimlaaw of beses supports the jdes of bese-palring ia
the molecwle. sRNA regevdless of the tissue source hes been
Pound to contain & pundee of pdd nuelestides not found to auy
epprecisble extent 4n other types of B4, FPeewdouridylic seid has
besn veported to constitute sbout 25% mf the P in rat liver
siNA (62, 63)» Methylsted purines snd pyeimidises swount to 29
of the beses in sBNA (64). The following wethylsted bapes have
boen found in sANA fPom different sources (see Fig. 2): G-soilno-
2-methylepurine (6, €5), 6-methy)- smino~purine {8k, 66), 6-Aimethyl-
outno-purine (6h, 65), 6-mino-1-methyl-purine (66), 2-smino-
§-hydrosyl-1-methylopurine (62, 64), 6-hydroxyl-2- methyl-emino- |
purine (64-66), 6-bydroxyl-2-dimethylanino-purine (6466),
&-nydroxyl-1-methylepuring (67), ribosyl thymite {6z, 65) end
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Ple 2
 MINOR COMPONENTS FOUND IN sRNA

| ; :
Ribose Ribose
Pseudouridine Ribosyl thymine 5-Methyl cytosine
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t-methyl-cybosine (68, 808). The ides that different emino acid
accepkor RNAs heve different swsunts of 044 bages ig indicated by
the fact thet yesst tyrosyl RNA, seperated by Holley et sl (b3)
heve been shown to contedn z totel of nine &lffevent methylsted
beses whersss slanyle- sud velyl RNAs contein only five methylated
beses .

Only one mole of gumosine diphosphate (pOp) and cne
wole of sdsnomine ere veleased per wole of liver sHNA on alkaline
digestion (70, Th). This finding supports the ideathat the sRNA
molecule consistes of ¢ single-stranded poly nuclsotide chaln.
Although recently Bell, Tomlinson snd Tener (T1) end 2illig at al
{72) with yeast sRUA prepervetions heve oblainsd evidence for tha
exigtence of PUPesey (I08), P8Py (TH) 808 10900y (58), they
found 30«0, (T8) by far the most

sopieon $° tersinel moiety for

the sversge SBNA chelin. Other investigeators heove found only

op. Further informetion ebout the seguence for the scceeptor and
vas obtained from studdes of lneoryoration of 53&3 21&%3.3&& CTP endt
ATP into snpymaticslily pyroghosphorylzed siA. The results revealed
thet two moles of CMF weve incorporated per wmole of A% (133).

Upon slhaline digestion of ﬁ?}?&g&mﬁ s8RNA aboubib0%of the Pruss
’ found in the form of CMP snd the remsining onB50% = wes dstributed

in other nuslsotides. These Tindings strongly suggest thet wost

#ANA molecules heve identicsl ends correspondisg to the sequence

et el h.@ﬁwﬁ {(67). These terminal secuences Por unfrectionated
gfls chaing heve besn fouwnd algo in seouense studies with pertially
wrified sRNAs, newely, the vesst slenyle, valyle snd tyrosyl R¥as

separsted by Holley et nl (43), the velyl REA sepsreted by Ingrem
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et 51 {73) sn¢ the seryl-RNA sepurebed by Cemtonl et sl (22).

The resulis of thess sequence stuiiss also indicete thet
the nuclectide compositions of these aRllss m?*é a1l significantly
different from one enother. The two dimensionsl chromstographic
getterne for paucreatlic ﬁ?ﬁamf: {43, 73) eud T+l Rese {73} digeets
of these shllAs esteblish thet the muclectide seguences of the
foure aﬁm &ré algo very 4ifPerent. %@.mmmﬁ geqguences of
mieleotides in the specific séam@tw RNAS must thevefore be
aiffevent sven though the terminul sequences are identicsl. Berg
2t al ( 50) ha*m shown hmemgemiﬁy in %;m m@iﬁmtm@ ssae;&mmé&

g jnoent o ’tm termingl esepplory ohds. Ey'uﬁing gpecific degrs~
detion technicues they repovted thet 69% of the sRNL cheins sone
bein aﬁwﬁ.ﬁ@ end 179 contain gusnine in the fourth position and
ohh contain & pyrimidine in the Pifth position. Btudies on
specific sREAs for levcine and lsolevcine show ﬁ?fdﬁ& f’@llwing

tersinal sequences {57):

lgine-1 Gernkbasarany QGW%&}}QM&
lzpusine~2 TR TETITIR LY -a@@ﬁi&éﬁe}{;?é

isoleueine eon oo n OECH{ VS YRALCHIDE

These veeults clearly demonstrete thab spesific sURAs ¢iffer
from each other by different puclesbide mé_%z@éﬁa %&;w@a the
Lo ends. |

Hihed and Centond (73) in etudies of the hydrolysis of
sHRA with snake venon phosghodissterese «lain % hove determined
the peoportion of minor conponents m@awrmg in %iifa sueeptor
end, the senter and the non-sscepbor end and e@miﬁmﬁ thet the
minow m@ﬁmm sre concentested in the é@mw of the poly

uueleotide shein. However, Holley et sl {67) heve presented the




pucleotide poguence of yeost slenyl BHA showing thet the winor
bases slso ouour in the two limbe, e well as in the center, of
the polynucleotide shain,

The resent observation of Bell gt sl {76) on the pone
asespbor end of yeast sRNA indicetes thet the seguence of phOD...
ie the predominent pecuence ln sversge sRES molsoules. It can be
geen frow the two terminel nuslecbide sequencee of 3MNA as reported
by Bell et 8l (76) and Berg ot sl (50) thet the single helir-pin
structure of sRNA es proposed by Canboni et sl (36) (mee Fig. 1A)
would not Pit with thess observations on terminel seguenss shudles .
The oytosine 1o the we;i:ame@ af gﬁgﬁp. apnnot base pair with the
fourth nueleotide in escepbor end 1P the fourth bese is predomin.
sntly sdenive s found by ng st sl (90).

There ave probebly three specificidy sites on sBNA
molecules 1) the site with whish the awmlno seyl synthebsse intersots
to esterify the sRNA with the mwinc seid, i1) the eite, bnown ae
the coding reglon, which interscts with the tewplete snd 114) the
#ite s@hﬁiﬂh spovides the species speoifisity for the atteahment
of the specific spino oyl synthetsss to the oRBA. Heoht &L el
{17, 78) showed thet the soeeptor sctivity of liver sREA reguired
the intectuieas of » ﬂy&ﬁ:&fﬁ&@ terminel sequenss of nunlegtides
vos3leliph. The leveyl BNA end thenylolenyl REA syntheotsses from
B, soll showed no wessurebls sebivity with yebsd sRNA, vhersss
the velyl ANA- snd vhenylalssyl RNA aynthelases from yesst ware
able to esterify ¥. @3‘12 884 Lo &ﬁmmﬁmﬁﬁzy the sewe enbent
a8 oo the homologous encymes {79). Thers is additionsl evidence
to support the hyrotheslie of gsepsvete specificity sites. 1%
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ek beon shown in the cose of §. soll vhenylalenyl- and lysyl Rifs
thet the ability of the s8HA o intersot with the microsomes and
to trensfer the swing sclds into polypepbide chelns cen be des.
troyed by deswinetion of the bteges with nitrous sold without affect
ing the sbility to secept swine asid (80). Fbel ot 21 (1) in
studies of wethyleblon end brominetion of yeest SRHA heve also
gonoladed thet in the a4 wolsounle the aites responsible for the
seeopbing cupeeity are Sifforsnt Trom the sites responsible Pov

the transferving capaailby.

Furificstion of sresific scceptor ANis

Two genersl types of i*m&@m%m methods for swing
aoid scceptor REA heve beon wged: 1) shysicoehenioal nethods,
guch a8 ebsorption snd eluticn frow chromstogrephic colvmns,
slectroghoresis end counber curvent distribution; 11} chemionl
metheds, depsnding on covelent m{iiﬁg to the sRNA of substences
whink wodify the properities of Sthe sHNA end thue wmebe the
sepsration possible.

Stephenson end Zemeonik (82, 83) bave obtalned ebout
90% pure valyl RNA from yessh by using 2oubined chromstogrephie
and chemicel progedures. The exinoe seids which vers bownd to the
wafventionated sRlA vere rewoved by bydrelysis by incvbation st
W 10, After rewovel &7 21l bouwsd emine soids spd lebelling the
sHEA with only waline the free edjecent 27 end 3' hwdironyl
groves on the terminal ribosyl wolety of the sHHA welscules
which 414 not asryy Bowd veline vere onidized to the coprreg
ponding dieldehyde by peelodete (8%, 83). The dialdehyde devives
tives of oBNA wers then reactted with D-hydvoxy S-nsrhihole sedd
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hydrecide to form & hydrezone. This colouricss hydrasons

twrn reacted with totrasotized O-dlanisidive with the forsmtion of
& feep blue dye, bound to the BNA. Thue amine aoyl HEA present
in the mizture 414 not fors & complex with the dye. The physienl

propertiss of the dys-bound #RE4 and swine soyl NNA &iffer sulfi~

2lently to allow partiel ssperetion of awmino soyl 8NA. The mdxture
ves chromsbographed opn DRAG-Bephaden at 3 640.

Howt of the dye-
hound HEA wes veteloed on the column while the valyl RE4 wes eluted
when the proper seld geedient ves ueed. T wes subsequently fownd,
however, that not ell spewiuve of smine soyl AHA ecwerge bBufors the

TBulk of the dyecbound RMA. This wes indionted frow experisents

with tyrosyl-HIA and seyyd-¥8. Teueyl RMA hes besn partielly
parified (70%) from ¥. coll by fubay [43). This investigator used
the sope method ewmployed Yy Temsonid et 8l outlined shove exvert

that the Schiff base wes formsd Detween the sANAdleldehyde snd o

priggry sulne, smincethyl sellulose, in the form of & ohromstbos
graghic coluen. This result hes not bees sxtended further by
Zxbey probebly beesues of some d1fTioulty in purificetion, o8 &
vesult of Beeliminetion. This vesction involves the slesvege of

the sdenosine termine

3 groug from the mesinder of the sREA chain,
The reactbion depends upon the presence of & double bond in the

positleon B to the phosyhorus group snd resulie in the clesvege

of & P-0 bond {78). Az & resull of this clesvege, the Bulk of
the sREA 1s left with & terninel 3' thosphete group and is relessed
from the csolwmn.

Provtionebion of 82 by cheomsbogrerhy on Cate-8 ptaveh




aolum hes m@ veported by Bmith eb sl (83). They obeerved
relobive enriohment of the tyropyl RA in elusben of lov sald
consentretion snd of leueyl HNA 1z eluetes of higber sall cone
sentration. Berg (28) hes performed ohvometogrephy of E. coli
sHBA on 3= %o 12efoot hizh columne of dexbren gel, wsing ethouy-
ethenol, butoxyethenel and tviethenolsmine . Earichuent of
sesevbor aetivity with this weithod venged from 3 te 1T-fold for
severs) aming seld sccepbor MAs exemined (theoreticelly, the
1imit of purification of sRNA s 20-T0ld which i bused on the
that they

astmption thed theve sve F0 differsnt sRAs endfere ench pre-
gent in sn sgual emoupt).

of the many wethodn in the iitevsturs which have been
wped for purifyiog swine seid socepbor HHA, counter current distri.
mition is consideved Yo be the wost sucessefol and rellisble wethod.
It mives & rélatively high puridy ss wvell as reproducible rogulis.
Holley et 21 (86) heve obteined purified slanyl- {66%), tyrosyl-
{458 and valyle (604

} mesepbor RlAs from yeust by the counter
suprent distribution techeioue with & solvent systen contelning
Pormamidie snd isopropencl in vhosphete buffer (43, 86).
Farbition shrowatosrerhy, whioh utilizes the seme rin.
e2lyle ws sownter current dimbribubion, bee bess veed for the
frootionetion of sANA. IDverett et sl {87) rveported thet silice
el is not sn ldesl supporbting wedivm for yertition dhvomato-
groyhy of sANA. Centoni et ol (21) beve performed partition
chromptogrephy of yessd sRUA on Begheden 2% coluwn, whilch offers
theoretiosl séventages, belng more hydeophilis then silice gel.
Sorichment of up to 2-fold for tyvosyl RUA snd 10+ to efold
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for seryl-REA hwve been veporbed.

T4 48 of interset $o pobe thed the rertition coefflcisnis
of the different sBEAs axtend vwer 2 B-fold range in some solvent
systons (86}, This wide renge of pertitien coefficfents of sHNA
wey be considered o on indloetion thet 4ifferent sREAs heve differ
ot bage retios. Fresumsbly esch hes ¢ cherscteristis guanines
sytosine content. Many yhysicel properiies of #ANA, of DBA, a8 well
g of sther types of BNA, ere relsted o thelr (0-content (89).
Other faotors, sush as Jiffering smownbs of methyleted buses and
peudo-UMP, probebly slse sontribubte o the ddfference in physicel
propertiss smong diffevent sRBAs on wvhich sepsretion of a8NA by
sounbay current Slebribution depends.

Methyleted sllwis colums hes been demongirated o separw

ste sRES frowm 16 2 and 73 5 ribosowsl BMA {90, $1). The invesiie
gations of Suecke end Yoswme (92) show elution profiles from

methyleted slbumin colmme Tor 1 smine 0idé sgceptor RNAs. Hsch
haE o ﬂhémm@mmm elution pettern, and wultlizle components ars

clserved, wost prominently with lewsine, isvlsucine and treyptophsn.

The selective presipltation of sRNA bescing s sming

seld by bollding wy o synthetic polymer on the free auing grouvp of

Hhe bound emine neld hes besp demonsbrated with the Necarboxy
gobyirides of seversl sming solds, mém&i:zg vhenylelanine end
tryphoghen. However, blologioelly active o®lA wen wot obtadined
after sny treatoent thet wes capeble of selubilizisg the polymer
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formed with any of these resgents, Mehler st sl {93) have verried
out the polymerisation of the N-carboxy sthyivide of C-trifluoro-
acetyliyeine {79) with 4084 Swrped only vith o perticulsr eminc
auld, singe the trifivovoscetyl group hed been shown by Goldberger
ond Anfinsen (6B) to be hydrolysed wnder very wild slxaline con-
#itions . The peocedure involves removel of 211 bound smine acide
and resharglog the sBYNA with & pertieulsr sming eold sneymebicelly.
This is Tollowed by yreslpitadion of the gpesific s2HA allier
repwtion with H-carbouy sohydelde of C-trlflusrossetyl lysine.
This rescbion fores an lusoluble polymer. The sober bond betuesn
fhe polyvectide and the $8HA iz bhen hydveliywed to relonse the

pardfied sBHA. The spenific oBNAs resoversd from the polymer erg

o=

N

roporbed 0 be enrdiched 3-2-P018 for bodh welyl- and leueyl-R¥As.

#

Only & Few sxpavipents (61) buve bssn wade up %o the
rrenent bime whish Bove yielded some (nfovmmiion on glyeine sosepdovr

REA B will B veforved 4o lober in the Ulsovaning.

Determination of sbrosture of %A

Elueidetion of the indimete ebruoburs of verious nusieiy
pelds consbitutes one of the long renge oblootives Jo neelais paeld
rosesrel. oRMA i o perticulsr objerd for this type of study
beceuss of 1te relatively short chaln longth and ite usioue ahility
o functlon as sn adejplor ia protein blowynthesis.

The prineivie uied in detersinedion of the bass secusnos
in sRHA is snslogous to the one Senger {,g;}z%} et uged to slucidate
the complete sequence of swine ecide in insulin wolecule. However,

the teax of fitting togethsr the werious nugleotide seyvence
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eomponents of SRNA besomes very wueh wove difficult owing to the
fuot that not only the problem of mw%i%fgf&%imﬁ mmine soyl
BNA Is 2till s ingedimnt to progeess, thers sve only four wejor
different bullding blocke in oRNA compared fo 20 diffevent smine
peide in protein. Howewsr, the wminor sucleostidesn in sHNA wolesules
wey provide sulteble werkers 1n seguenve shudies.

’mi‘w% aprrosches heve beon mpds o the sroblewm of the
determination of nuoleotide soguspoes fn aBMA. The mploymeut of
all sveileble enyymes which atteol sRMA, 5 webter vhether they
sre waed singly ov In cowbinetion, bas nob yot pevmitbed sn elueldation
of the scuplete soguence of oREA. ne nyprosch hes been 4o clesve
the o0A woleeuls Pirgt ot ss fov speeific poluits o posetble o
give reletively lsrge Frepments. It iz koowm, fovr szemple, thab
Riase T1 splite 21l the lnternuclectide bonds between guenylic seid
wnd adjecent nvcleotids in sRWA, «hile elment 8ll other bonds are
not affected (94}, ITts digestion produsts contsin relstively
lerge Pregoents of oligonueisotide tewmingted with 3° guenyiic
soid together with guenyile Y'oonophosyhese.s Identifisetion of the
sequences in oligonuelectides obieined frowm lese T1 digests cen
ensily be schieved but the overlepping souuences in sBHA rewain
wiknown .  One could pot be sure, for owswple, vhether a pertisi
seguence ig GOGACUG m; SOACUGG. IT the pardinl seousnees oblained
By the sobtion of Bifese T1 compered with those from yeusreatic
Risse, overlepping Trogwents cen result and thus 1% should give &
more deteiled sequence in sRNA moleculs,

Degredation from ons end of the sBEA chedn san be achisved
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Wy dlgestlon with sueke veusw vhosphodiesterass or by repeated
removel of the terminel meelectide by pericdeie oxidabtion followed
by Beslimigetion resction or alkeline destrustion (95) of the
onidized terminel residve. The sppescance of & particulay odd
pese{e) in s glven digestion time, In the cusp of digestion wilth
mnpke venonm thosyhodiesteress, cen give the relative yposition in

the A polymuclentide chede of the oligonueleotide frugment

ohbtained by digesting with Riase T1 vhich contuln thet odd bese.
This Whmgm of degendation Trow one end of the B4 cheln sen
glso be waed to obbein o vortielly degreded sREA for seguenoe
ahudies .

Another spprosoh hes besn the wodifieebion by verious
chemicsl methods of the polint of atlech of the aneye. This
prthod slse ylelds overlampping oligonuclectides. & suuber of
chemical pedifications have bwen developed in the past fev yeere.
22114g ot el (96) bave shoun thet it is possible Lo wodify OMF or
P of the 3RNA eselactlvely with hydroxylsmive by controlling the
o, The o opbimas for the reaobtion with IMF lies st @ 10-1
whercas thet for O is 6-1. Ho resotion ves fowmd in the cese
of sdenine snd ite Jerivebives, whersss those of gusnine and
thymine vessted only wery slowly undér the conditions wsed. ¥Fane
asrentic Riese ves fouwnd not b stlack the chain ot the sites
whers the buses hed bewsn wodified. The result of this vhenlssl
treatuent 18 to alber the point of stiack by psacvestic Rave
vielding lerger oligonvelsotide Progments containing ACE with ¥
a8 3 torminel in oue cepe, or AUE «1ih € s 7' tersdnel in

ather cese. I8 hes slso been found thet fp seid solution bronine
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resobs repldly with P and OMP but wore slowly with . AP doss

pe wnder these sonditions. Bitrouws neld is

not rewet with bromd
koo Yo csuse desmination of the buses (80). These chemicel
gedificetions of sRES prevent the sitech of Riases ot cerisin
positions which would be sorselly etieoked by the ensymes. The
digestion then ylelds 4iffersnd cligonuclestide fregments. Thus,
wenns sve now evellable, by combining the chowicsdl modifications
end the digestions by ANeses technigquen, for the elucidetion of

sompiste nucleotide seguencess of 2804 wolesules.

Purpose of thesis

The purpose of this invesbigation wes Yo gbudy the choge

ival properties of glyeyl B84 of et liver. &tﬁ@.mgﬁw were first
sade 4o Bepavedle glysyl HEA Trom veb livew, since ¢ single molsoular
type of pore sANA specific for o perticulsr sping aeld i8 nesded
for wost hyelesl and chemicel studies. Abtempts heve slso been
wade to $ind wethols Por the stabilizaticn o7 the ester linkege
of glyeyl RBA which, ss dewonstrated by Meisber gt sl (61), is
the wmost unsbeble of all smino soyl R¥As. scetyletion of glyeyls
ANA hes been found to produce en ester with & helif-life shout
ton tlves longer then thet of glyeyl REA without affesting the
pooeptor capasity of the oB¥A wolety. The tewninal auvcleotide
geguence ot the ascepbor end of ot Miver glyeyl REA hes been
ghove by diveot snzyestilc snd chemicenl methods, to be yPyilya.
This iz in ggreswent with the terwispl Orlph sequenses delorw

wined for goue other soeepbor R¥ba.




MATERIALS AND METHODS -

Andicisotopes

Siz pregaretions of 1-0 '-glysine were used in this work.
Cne preperabion wes obtalined from the Few inglend Fuclsar Corpor-
stion, Bomton 18, Meseschusette, U.8.4. and hed g specific setivity
of TT we/mgs 1 e.p.m. wes ecuivalent to 0-19% pwumoless of glysine.
Snother preyerstion wes obialued from the Schwers Bloresesrch Ind.,
Mount Vernon, New York, U.8.4, snd hed e speeific sotivity of
10-% pefmg; 1 c.pame wos eouivalent o 21k pumoles of glycine.
Obhers were &1l obteined Trow Mersk Shery snd Dohee of Canede Itd.,
Montresl, Censde snd hed the spesific sotivitles of 22-5 wefme s
1 aupate «~ 0-69 pumsles of glyelne; 22-5 ue/ma, 1 c.pame » 086
punoles of glyeine: 255 pefme, 1 copam. = D003 pumoles of glyeine
and 198 pefmg, 1 o.pom. - 0°95 pumoles of glyelne, vespectively,
The rediosctive glyoeline ssupies hed besn found to be chromelso-~

greavhicslly pure.

Chemdcals

Buslsoside btriyhoavhebes vere purchesed from the Uslifornie
Corporstion for Biochemical Remsarch, Lo Angeles 63, Californis,
UuB.A.

Smino-ethyl cellulose; &85-50, Whelwen enion sxchanger,
was obbained from W. & B, Balston Lid., Sngland,

Crystalline pencrestic RNase was obteined from Worthington
Bivchemionl Corporebion, Posehold, Ned., V8.8,

411 other chemiznls were “Anslar” grede, obteined from

the British Drug Houses {Cemedn) Lid., Toronbo, Onterio.
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Tiepue frections

£11 exveriwental vesulis were obltained using fresh reb
livers of 150-200 gn mele Holtsmen albino reits, purchesed from the
Holtzmen Co., 421 Holtowen Road, Medison, Wisc., U.B.A.

After the rats hed been stunned by & Blow on the heed
the liwsrs were oulekly removed and dropped into ice-cold O35 M
sucrose solubion. ALL prosedures followed thereefter were cerried
out 1n the ool unless otherwise giabed. Fat and connective
tiszues were ﬁmﬁm%ﬁ frowm the livers snd then they wvere welghed
and out imto smell pleces with solseors. The ¥ 5 ensywe frsction
was prepared in o mannse similer to thet of %e ller and &azmem& (o8},
“Ladver medivm 47 (conbeining 04395 M suevose, O-02% M ECL, 001 M
Mlﬁ snd O-0L7 M %Eﬁ?ﬁf‘%, P T5, ediusted by the eddition of 1 W
HOLY wes sdded o the wminced liver is = wolume equivelent to 2-3%
vimes the weight of the fresh liwer used. The preperetion wes then
homogenized zguiﬁ‘:;iy *i:y weking & to T pesges vith s Potter homogunizer.
The Liver homogenste wus csatrifuged ed 10,000 r.p.m. for 10 uninutes
in 5 Servall RC-2 refrigerebed subometle centrifuge. The supsr-
autent was then plessed in & Spinco model L refrigevatsd ulitrs-
sentrifuge and spun et 105,000 x g for one howe. The “"10%,000
¥ g supernptent” wes cavefully removed snd the YH adjusted to J-1-
5.3 by the dropwise addition of 1 ¥ scetde seid. The mixture was
alioved bo stend in ice Ffor shout 5 winvtes o allow compluis pre-
sigdtation of the “p¥ 5 ensymes”. The mivburs ves theu centvifuged
et 19,000 r.p.m. for 1D misvbes and the supernatent wes discerded.
The precipitete ver pespended in o voluwe of medium & egual 4o the

waight of the liver used. The supernstent wop edjusted %o g 75




by dropwise addition of L W KOH. A% this stege the pregsvetion ig
knows a8 the "pH 5 ensymes” fraction.

Preparation of pertially pueified plveyl ANa syuthelsse

In wost preperebtions 20 wls of the freshly prepsved

"tH 5 enzymes” frastion were used to prepmrs glysyl HHA synthetuse
aggording to the wethod of Preger {(23). It wes found thet the

"t 5 ensymes” frection cowld be Fromen st -20°C for sbowt two
weahs with 1ittls or no lose of glysyl ANA synthetase w’ﬁiv;i%y»
To 20 mls of the fresh preperebtion, O-h wls ©-0% M ATP, 8 7-5
were sdded. The mixburs wes hested st 55°C for 3 mimvtes and then
sooled dn on fos bath. The hested tH 5 enzymes were centrifuged
ot 10,000 rypam. Tor 10 sinutes and the pescipitede ses dlscerded.
The supernetent ves wede 504 sebureted with rempect 4o {ﬁﬁaﬁgﬁ%
by the slov sdditlion of aolid {ﬁﬁh}gﬁ% (0297 gm per ml supere
natant) without sdjusting the H. The mixbure vae gently stirred
with & megnetie stirrver in the cold for 15 sinutes. The mixzture

was then cenbrifuged at 10,0

00 rap.me for 10 ninubes snd the
precipitate vas dlecarded. The supernatent wag then made 609
50y, (0-0627 gm/ml)

satursted by the sddition of wors aolid (m&)ﬁ
in & sintler menner. After gentle stirring in the oold for

1% wminvtes, the wixture vas sentrifuged et 10,000 r.pam. for

15 minuvtes and the supernaisnt vas dlscardsd. The resultisg
souall precipitate wos then Mssolved in & volums of 0-1 M Trig.
HEL buffer pH 705 eguivelent to ons-tenth the volume of the "1 §
enzymes” Traction weed for it preperation. This frastlon cone
tained glyeyl RMA synthetess end wes aslled "50.80% {Iﬁﬁﬁ)ﬁ,ﬁ%”,
It conteined ebout 0-13-0-18 wy N4 and 1-5-1-8 wmg protein per




10wl vH 5 encywes orlgloally wesd.

Ieoletion of sRNA from vet liver ¥H 5 enuywes fraction

The iscletion prosedure of Kivby (99) wes followed. fn
agual volume of 90% wiv thevol ves sdded to the "pH 5 snuywes”
frovtion. The mizbure wes sheken wecheniocelly Tor one hour and
then cestrifuged at 10,000 r.p.m. for 20 aiputes. The top sgueous
layer weg ssrefully resoved with e Posteur plpette without ddse
turbing the denstured protein in the interfece. The ayueous
polution vas exbtrected twice with sn agual volume »f ether o
vemove traces of thewol. Thea (-1 voluse of 20% E-sselete @ §
wes sdded, followsd by the sddition of 23 volumes of 95% ethanol
{Qﬁﬁ%} to preciyitete the sREA. The mixbure was ket In the
duer freese for ot leagd & howrs. It wes found thet the sRNA
prepeved by this procedure nould be keypb in the desp freess in
the plocholie suspension for si lesst 3 monthe without loss in
glyoine asceptor ectivity. The shEE wee gubseguently washed
twice with 95% ethenol before use. This sANA preperstion is
referred to as “vhenol exbrested sREA".

Some preperetions of SRHA werve furiher purified by the

following treetment. sRNA oblsined Trow the ebove procedure weg
dizsolved in dlstilled weber {eboub 20 mg sRNA in 10 wis of %ﬁ}
and solid Hall wae sdded %o mahe the fingl concentrabion of 1-0 M
HaCl. After stirving in the 20ld for 50 houes the mixture wes
centrifuged at T,000 ».pem. for 15 ninvies and the presipitebts ves
dimearded. The supermetent wes dislysed overnight sgalnst bwe
changes of 5 1liters of distillied weter. The dinlysate wes nlzed
with en equeld wolume of 25 ¥ K-phosphate bvaller, 38 7-0, then




2 third wluwe of methyl celiosolve wes adéed. The resuliing
mixbure wos ptivred for 9 minctes ot roon tenpsvature sud then
soenbrifuged ot 10,000 r.p.m. for 10 minutes. The upper layer wap
rowoved with & Fostewr pipette snd & 1% was added 01 volume of
20% Kephosphate fH 5-0 snd 25 voluss of oold 95% ethenol to ve-
precipitete the sRMA. Aftey atending in the desp fresve fordhovd
b moure the precipitete was collscted by centvdfugetion. It was
dissolved in o windwmun swount of gless dlebilled veter, end dlamlywed
sgatngt two chenges of distilied woter. The sQNA ves vseoverad
from the dislysete by the acetote-sthencl pregipitebion procedury
oublined shove. This sREA preyerstion is referred %o o8 “purified
s LA

ﬁ@%&g&mﬂmv of hoege sompogition of wnfractionsted ret v?i.i%ma? ERNA

FPhenol extracted aNA wes hydrolyied with O-% ¥ KOH st
37% for 16 hours. The hydrolysis wes stopped by the sddition of
1 8 HC1O, lovering the pH 1o 1%, The resultizng wizbure wves kept
in the cold for shout 15 miwvies to allow gprecipitedisa of the
exease of FKererchlorste end the yreseipitetes wors vemoved by
eontrifugetion.

The separetion of auweleotides of eRNA hWydrolysates was

achieved by chromstography on Iowex 1017 soluem ueing stepwise

slution of the sboasvbed neclectides. Minbures of 2°' snd 3' OWF,
AP, WP and B vere =lubed with O-001 B, O-0D8E N, 0-003 ¥ and
Q-005% ¥ #C) resvectively.

Paper-atriy elostvorhoresis vae plee useld. Bwell menaba
af the sAHA slkeline hydrolvsete (about 2-0 opticsl deneisy wite

measvred st 260 mp) conteining & misture of 2% mad B°




mueleotides were spplist to puper strips by the “dry losding”
method. The slectrophoresis was oervied out in & Spincoe wadel R
yoper glectroghoresis eull, Durrun type, in 02 M ﬁawéitmm
buffer tH 3-5 by the applicebion of & constent pobentlel of 500
volts. The current drawvn ves sboub 56 m& The slsctrophoresin

was performesd et roow tempersturs for 3 houre. 3Slesnk pepey sbripe

were run shwilteneovsly es conbrols. The U.V. dhoorbing veglons,
which @w detected wdey the U.V. lemp {Ultre Violst Too., Sen
Gebriel, Calif., U.8.4.) and the sovresponding blaak regions wers
sut from the papers, g elubed with 001 ¥ BU1 to the desived
wolume. Opbtlesl densities sud ghsovpiion gpestye of the oluabtes
ware messured with the Bockwmen W spectrorbhobometer.

Method for sesaying the weceplor sotivity of sRlA

- The ssceptor pebivity of the sREA wes tested by messuring
. 11
the ineorporation of :suws:z“‘*‘ﬁgmm inte oA cotelyzed by glyoyle

AWas synthetope either in the form of "B % ensymes” fraction or in

the form of partislly purified “50-60% (M, ), 80," esction ( 713y,
The incvbstlion wlsbure oominined, in & final voluwe of 1-0 wl,

180 woples %3@3,@; 30 ymoles mevesptoethansl, shout 2% we serm
albumin previously run theough e Bephedex coluwm, 5 pmoles ATE,
B 75, 60 pooles Tris-HCL buffer 18 T7-3, sbout 0413 pmoles :L*«fjmm
glyvine, O+1 ml 50-60% {’&s%}%s@k fraotion {or 18 9 enzywes) and
variows emounts of sREA. The ensyme preperetion ves sdded last
at Trere time” Yo sbtert resgtion. The lmpubetion wes cerrisd oub
st ‘5??@@‘ for 10 minvbes. The sewmples wers precipiteted snd washed
aecording to the wethod of Berg et 2l (50). About L-5-2-0 wg of
yeast REA cevrviey weys added to cach vesction mixture, Tollowed

guiekly by 30 volunes of 40ld 0-3 ¥ Nell-67% sthenol wisture 4o




gtop resction. The wnicturss wers chilled in the deep Preeze for
gbout 20 winvites; seotrifuged znd then washed 3 times with the swe
selt othonel mixture. The finel precipltates were sech disgolved
in 10 ml of 1-5 ¥ ﬁ'ﬁ%@ﬁg plated on clesn plonchets end coumted
after the semples hed buen dried under su iafva-red lewmp.

Another weshing procedurs (23) wes slso used. The
rapctions were stopped by the sddition to sech semples of 10 wl of
sold 22-5% TCA containing 3% s‘:‘:mwgg},y&m% 88 opreler. A sulteble
amount of hest-denstured {’?f}@i?# 3 mins.} 18 % enzywes was added to
eoch sample as protein-muwslsice sedd sorrdier. The preciplitetes
were spun down dn @ oliniosl centrifuge in the cold for 3 winuben.
The precipitates were then weshed twice with 5-6% "CA with 39
glycine carvier, twice with 201l needont and onse with ebher.
Finadly, the precipltetes wers suspended in 1-0 sl of ether apd
ylated on aleen, lightly svessed planchets end sounted.

All vadinective gemples vere covnted ot infinite thlnness
usvally for 10 wminuies on & Muclesye Chiceps wodel 191 4 wioromil
window ges-flow cmmber. Seoples wers rug in duplicate. The
aounks were sorrsebed for beoigrovnd. The incorpovetions erve

srpressed pe wMoles of glyveine per mg of sANA.

Freperation of smino-sthyl {48-50) cellulose colum

& suiteble amouwnt of AE-50 cellulose (B5) was suspended
in 0-01 ¥ Hadll end poured into e solumn of 1 om in disweter. The
eolush wes then washed suwoessively with 500 nls 0-0L ¥ HaOH,

oy

00 mis disbilled weber, 500 wle O-0L ¥ HOL, end flinelly with

500 wls distilled weteyr sguin. The colws wes then alloved o




aguilibrets with the eyppropriete Wiffer before the SANA gemyle
wag applied to the coluam in the uffer solution.

Freguvetion of onidized and ,Mﬂmwm;ﬁ& imbelled sRUA

Fhenol extracted oA wes incubeted with O-1 B No-bisgr-
bonete buffer JH 10 et 37°C for 30 mimwes to strip off a1l bound
poine seids from sRNA. After Incubstion the slripped siNA wee
recoversd by the acetabte-sthenol presipltetion progedure. The
stripped sANA ves then lebelled vith 10 -glyeine by the method
degeribed sbove. The wirzrbuw of lsbelled and stripied »8HAs was
re-ipolated by the shenol method. Then 1t wpe ddssolved in 01 B
He-gosbobe affer o8 50 and an eousl volume of 02 M Yeepericdsta
{(45) in 0-1 M Ne.szelbste Dulfer wes added snd the resulting wmizture

wag Sllowed to stond o room

tempereture Tor 50 niavbas, after
which solid MeCl wes added (sbout 20 wgfml) %o the mixture end the
BRNA ves recoverad by the eddition of 249 volumes of 959 ethenol
and gentrifugling. The sBVA previpitetes wers Turther vaghed 2 op
3 times with 80% ethaowl,

Acstylation of 1-C*'~glycine lsbelled eRNA

The striyped sB¥A was lebellad with l»ﬁ?m

sglyeine cnzyuetico-
ally and wap re-isolated by the thenol method. The lebelled siNA
{free of smino seids other then glyelne) wee washed 3 or 3 times

with seotate-othonol wi ture (200 Rescetote tH 50 § 959 ethencl -
1:2-5) ond then 3% wes trensferved to & clinicel centrifume tube

and weshed once with 95% ethencl. The inside wall of the centrifugs
tube was swvabbed dry with & pdeoe of figeue peper. Aboud 5-10 mls

of glecial scetlo aold wae edded to the lobelled sHHA sample Lo

mke & fine suspension {100}, It ves then btrensferrsd to & sultsble




: 30
Tlesk end heated to 557-807C for 3 winutes (tehing seve o eveid
owsr-boating) ., After covling down to room m@@m&m an equal
volue of acetle anhydride was edded deopvise wnd sgeln heated

to 55°-60%¢ for 3 minvies. Then the mixtwre ves brought $o room

tomperabure and the si¥A re-precipitetsd by the ssetste-athencl
provedure «

Afber weshing twise with 95% ethenol the ssetyleted :iuﬁ'mw
glyeine-labelled sBNA wag then dissolved up In 0-2% ¥ Tris-bulfer
75 end ineubated st 9770, withdrewing eliguobs et verious time
intervals. Duplicete elisuots were removed from the bull Insubation
wlature axd the sANA vrecipibeted Yy the sddition of 01 volume of
20% K-sceSete pH 5-0 end 2.5 volume 95% sold othencl. These ssmples
ware eyt in the deep freeze for ebout 20 minutes, then the sNA
wag resoverad by centrifugebion. The sedisents were esch dlssolved
in 0-0 nis of water, vleted on stainless stesl planchete and
sounted. For comperdson s wn-ttetyieted hﬁz‘%gmim»mmmm
¢REA ves cerried through the ssme procees simultenscusly.

Jesonatitubion of elyeine auceptor setivity of Allwee tvested gRNA

Phenol extrected sBEA we dissolved in distilled watey
cand verlove smell swmsumts of pencrestie RNase wvore sdded in
different experivents. The wirture(s) wes inovbeted st room towpe
srature in 8 wober badh Yor 10 minutes (101). The vesction wes
stopred by the sddition of en sgusl volume of 90% wiv phenol. A
sontrol wee run sisulbancovsly by shahing the sRBA solution briafly
with yhenol before the sdéition of Riess solubion then conbtinuing
the shaking with thanel afber the addition 6F Wese solution.

Reconstitubion {168) of penorestic Alase treeted sREA

was cerried out as Dollows: sauples of the Riese trested silA




33
ware pre-insubsted with 0+1 ml pi 5 cnuymes fractlon wt 37°C for
20 minvtes in the sbeenze or in the presence of dlfferent nueléve
side teivhosphetes (1.0 uwmole/ml inevbsbion wixture) together with
18 ymoles E&gﬁig}, 16 peolss weresptonthenol, % pmoles ATP, f 75
and 50 pmoles Tris Wulfer, y8 7-5. Then, ﬁ;ﬁ’%&y 90 winutes for pre-
incubation, 0-05 wis 1239 i Z&»a{:mwgm&m wgre added Lo ench esstion
wisture o meke o fiwel volbws of 1-0 wl. The mixbures wers lncubsted
for & further 10 sinudes. After incubsbion, the swmples wers weshed
sonording to the veshing progedure of Berg et 8l s desoribed pre-
whously .

Fyvorhosyhorolysis end retonsbitutlon of silA

An sypropriste swount of ¥ 5 snsywes Drection dlssolved
in medivm A ves made %5 ymoles/ml in X¥ {103, 104) end b-9 pmoles/
ml in inorgemic pyrvophosrhehe. The resulbing mizture wes insubsbed
ab 3’?@@ for 30 minutes to pormit pyvorhosphovelysis {(Th, 10%).
Then the pyroghosphorolyzed =8NA wme lsolated from the resction
mizture by the vhenol method.

The conditions fov rveconsbitubion (302} of the glysine
socepbor sebivity of pyroshoephovolyrsed oRNA vere essentislly the
some 28 that deseribed shove for Alese tveoled oBNA. After inou~
etion the resobtions wers stopped by the sddition of 10 wl 28-5%
TOA contelning 2% glyeine cereler wd the sswples were woashed ss
Sesaribed shove.

Pingerepring of panersatic Nisee dlmest of sostyleted lwgl‘z*ﬁw@gm

lubelled sRNS

The strisped A wes labelled wwyweticslly with },»i;‘mm@;x@mm
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apd subsesuenily sceltylstesd aa doporibed ﬁgmw, Then the ssetylated
glyeyl BNA prepuvation was dissolved in 1 to 7 mie of distilied
wober, bringing the ol Yo sbout &5, 4 swpldl smoun

b of penoerestic
Binse solution wes sdded to the sHNA solubion to & finsl congens
bration of 250 pg Bses per wi. The mizbturs ves Incubpbed st roum
temperature in e webey bath Tor 10 wimstes. Then 0-%2 wis 1 B
PoA/mL wes sfded to stop vewchion. The seell precipitete theb
forged wes removes by cewbrifugsbion. To the supernstent 1 N XM
wie carefully edded dropwise to bring the 3 o 3% {teking care o

ey

gvold too much slkeli). The emall precipitete thed fovmed ves re
and uevelly O-1 ml of the Supernstent was spplied o on 463 x 57 cn®
vaper sheet vhich wae Just wedl with ssmenive foremte Waffer ¥ 297
{108) . éﬁ%r loeding the semple, the paper wee sulekly hung on &
syonisl rack and pluced fmwedlately In o high woliege elevtvoyhorabor
model D (Gilson Medicel Hleotrouios, MWiddleton, Wiee., U.84.).

The electrophoresis was cprried oub ot o constent vollage of 1,%00

W hemperebure with wster cooling for one hour. The
surrent drewn wes gboud 50 wd.

After slovbrophioresis the peper sheet was 1196l out of
the slectrovhoretor end dvied in slv. The dried poper sheet was
then sohievted to one-dimensionel chromstograghy. The solvent
gysten (107) consiamted of 100 wle Serbiery bubsnsl, $9-7 wls

diskilled water snd 0% mis 08% formis nold, ond hed & o of

3-8 (edjusteld by the sddition of sons. smeonis). The dlvection
of shromutogrevhy wag ot vight angles o the dizevtion of slagbyroe
- vhoreslis. The chromebogrershy vas ellowed to prosded st room

tomperature Por sboub 16 hours {over-night). The peper sheet wag




33
then rewoved frow the ohromsdogesshic bk and dyied in siv. The
Y. sbsorbing spoks vers dedected wder & U.¥. leag. Io sontesl
Figger-prints, froe Neapelyrl glyeine was doteoted by spreyvisg with
bromophenol-blve {50 mge bromophescl bive fn 100 nls water cone
taining 000 mge oltric sold), free glycine wes detevbed with the
nighydrin reagent {Slgme Chesical Co.). Opbical Gsnsities end
ghaorption spectrs of the gsiobe wors poagured with Bechawpan U
spectroghotometer . The wedlonstivitiee of the spots wers deter-
mined by eluting the spote with 0-0L ¥ HOL, plating on plenchets,
dewing down snd comnding. |

fnslyticel determinations

SUHA wms estimebed by wessurfog the sbsorpbion at 260 me
using 1 mg - 30 0.0, wnits ot 260 wp/ul ez the sxbinotlon scefficlent
in the calovletion {3083,

N iﬁmﬁ@m setimations vere wade by the wethed of Lowry et ol
{109), weing 5 x eryetsllyred ops elbwmin {Sigws Chemienl Co.) as
o whendard. |
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- Determinatios of buse composition of sRNA

The resulis of determinutions of begs vomgosition of
wifractionsted aREA from veb liver by Loth jeper-striy electres
yhoresis end chromstograrhy on Dowex 1-01 solumn sre prosented
in Teble 1. Literetuwre velues sre alse Listed for compariscn.

Chromstograrhy on Dower 1-C1° column for the seperstion
of the pusleetides of the slheline digent z,ﬁiﬁ' SRA wee carried out
with stepwise ineresses in B0L mam&mﬁm o elube e nuclese
bides {see Plg. 2). Cave wae teken to adiust the oM of the
hydralysete to B-0 and %o renove sxcens E-vershlorets. A6 wey e
geen in Pig. 3, O0F wes elubed from the colmm with O-001 K HOL.

AR, which sppesred w8 Luo poeke, wes eluted with O-0022 N HCL.

Bpek of the o peaks hes an sheovrybion spectrun fdendicsl to thet
of MF, yresumebly covrefiponding to the 2' snd 7' mononuelectides.
WP ves eluted et an HUL concentrebion of 0-003 § reletively
slowly en indissted Yy dyveniing of the patk. BMP wse slubted

with 0-00%8 ¥ HOL we teo pesis, spresumebly corvedponding to the
2 and 3 moponuslsobidss. Freaobions of sech pesd vers pooled.
The corbloed volime end 1te shsorpbion spectvun wire poamirsd.
ae extinotion cosffictents (110) ueed in celowlstions for eebimnte
ing the four auelectides were se followe: OMP %%ﬁ &8 x 23:33
(58 2): AP B, ~ 192 x 10° (8 2); WP By, - 977 « 207 (38 2)
snd BF Byeo - 11-8 x 107 (511 1),

The resulte of seperebtion of puclestides of oHHE allslive
hydroiyeste vore shows in Tig. b ond Teble 1. The o of the
BANA Wyirolyeete was wdjusted to T-% with 1 ¥ P0& and svoess of

Kepurohlorele wae ranvesd by senbrifogation. The paperestriy




0D.at 260 mu

Fig. 3
Chromatographic pattern of
alkaline hydrolysate of rat liver sRNA
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‘fThe Dowex column had been washed suff1c1ently with 0.1N

HCl and flnally it was washed w1th about 50 mls dlst water.
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Pattern of paper-steip electrophoresls

tine hydrolysete of sENA

Blectropboresis was cavried oub in 0.02M
Hae-citrabe buffor, g;%i ?&g%? &% yoon beuperabure
with o consbant potential of H0OC woltse.
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slestrophoresis wes perfovsed ot room fenperature in 0-02 M Be
aitrabe buffer ot pH 35 oo deseribed in Meteriels snd Methods.
Fasgrporssion of Mz"%‘w@wﬁm into vet lver sHNA

The vesults obteined with the salteethencl vashing
wroosdure of Herg gt ul (Pig. 5, ourve A) showed e higher specific
setivity then thet obboined with & slightly wmedified

procedure (Plg, 5, curve B). By calowlution (besed on the mesump-
Lion that the M.Wh. for oRlA fe 25,000) fron the speeific moblvibien:
it uprenrsd thet, in the waterlel obteined with the eali-sthenol

washing provedure (350), there 1 2-1% of the wfrectionsted sHNA

Tound to sccept glysine eougpared to 1-65% in the waterisl ohbnined

by & modified RCA-wusbing yrocedure. The difference betwesn
two procedurss iz thus wbout 2ef.

The nsorporation of 1.¢*'-glycine into GRNA wes found to
be propertionsl b0 The smownt of SRNA present when the system ves
spturated wvith redicsstive glyeine snd with sncess of glyeyl-RHUA
systhetese (50-60% (N6, ).80) fraction).

Chromstogrezhy of sRNA on swimo-ethyl (A2-50) collulose wolwen

&) Chromstography of frew :;aﬁmﬁgz_y@gm on AE-30 colum
Preliminary chromstogreshy of free stendsrd 1-C°'-glyeine
on en A¥-30 colum ves cuyried owt with ©-005 M K-vhouphate buffer
ab 3 8% a5 eluent. The procedurs for the preperation of the
selimn es deseribed in Materisls spd Mothods. The results of the
chramstography are prosentsd in Pig. 6. It oy be seen thet the
vedioestive glyeine d1d nob sbeord on the coluwm, but washed through

in the Tirst few frections. About £3% of the redlosetivity ves
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' lnaarpawatian of 1~Gmglycinﬁ into rab liver sRNA

The éaa&i@i&ng for labelxﬁg af tha sRE& were th@a@ descmibe@
in Maverials and Methods. Curve A was obtained by the salte
gthanol washing procedure of Berg et al (50). About 1.5 mg
yeast RNA wes added to each bube as cerrier. Curve B was
obtained by the TCA-washing procedure as described. Briefly,
after the additions of 1.0 ml of 22.5% TCA with 2% glyeine
car#ier and 1.0 ml'beated pH 5 enzymes' ag protein-nucleie
acid carrier the samples were washed twice with 7.5% TCA with
2% plyeine carrier, once with 0.5M NaGl-67% ethanol mixbure,
twice wlth ¢old ascetone and once with ether and finally each
sample was suspended in 1.0 ml of ether and plated on a clean,
lightly pressed planchet and counbed.

Separate blanks (no sBNA added) were run simultanecusly for the
two sets of samples.
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Uhromatograpby of oxidized and 1-~Ciglyeine-labeled sREA
on an AB-30 golumn with 0.005M E~phodphabe buffer i 8.2

Total 0.D. put on ¢ 210 0.3. unite at 260 mu (20.5 mg).
Flow rabe 3 slsfnin abt room bemperature.
Recovery of O.0. L gt posky, 13.35
2 nd peak, 935
Column helght 1 10 onm.
—e mgpresents 0.0, ab 260 zu.
o—o Iepresents radloscblivity of laobeled 2Bl4. .
~~ pepresents redivectivity of fves standerd l-dielyeine
(& separste experiment of chrumatomvaphy of free
standsrd l-C-glycine under the identical conditions,
gy boxbt).
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Teble £

Glysine Acweptor Activiities of Unfrectionsted
and Froctionsted sBEAs (sse Plg. 6)

— ﬁ&hmﬁ obbained specific sctivities pumole/uz
of sRNA N ) TS S : Eefore Uaionisten | From '
Seuples in ng chromato~| from the relabelling | Furification
graghy sebogren| experinent
tnfractionsted | 10-5 13,893 - - ook - - e
SREL .
Prectivonted " . bob
2REA 1359 - 5,280 2,569 e 838 hof mep = 138
Tubas 57 > ? - fei
{?iga éE

Practionsted sABA wes oblained by the sxperiment shows in Fig. 6. sREA in tubes By
ware recovered by dialysis overnight sgeiust two chapges of distilled H0 ss desovidbed In
¥aterisls end Helhods.

In velabelling experiment, 50-60% (8H)-805 frection wos weed 88 the svurce of glysyl
HHA syntheluse in sn incvbntion di:ture deseribed preovicously.

The spesific sobivity of the frectionsted sBEA se cslouledted Drowm the chromstogrem i ﬁﬁ
not teken inbo scoount since, @8 indlestsd by the m‘gwﬁmm of chromatogeary of Tres ot

glyeine under the seme conditions, thet the free C-i-glycine owerged in the same region 88
”iﬁ the First pesk of the 88¥E frection. It was nol ghoun thet #£1] rediocselivity rresent
in these Practions wes Bound to sREA.

I a.pd. = §228 pumoles of glyelne.



%
petoverad in the firet 2 W b fesetions. An Sdenticel patbern for
froe stendard 1»»(11&"%2@@3&@ oo obtained with 0009 ¥ K-phodphete
Waffer o 60 g8 eluant also. The rocovery of redicsetivity in this
cone wes 949 of thet put on the soluvem.

) Chrometogrephy of oxidized sREA snd L&E‘kﬁﬁiw@ﬁm Jabelled oRHA

winture on AB<S0 column

A mixture of 10 tglyoine lsbelled sBNA snd periedabe
pxidised eRNA ves prepersd scoording te;% the prosedure Geporibed in
Metwrisls end Methods. The ¢hromsbogeephy wes siovied oub e room
temperature with 0-005 ¥ Hephosghote buffer o §-2 &5 elusnt.
The chromedograghle profile is shown in Pig. §. It wee found theb
only one yesk {(111) wes elvbed with the buffer and ho further sRNA
sas olubed wndil the colusm "@w trested with elkell. Only 13-3%
of the Y¥.V. sboorbing meleriel wee vecoversd in the firat pesk
{frmetions & to T). These frectionn were tooled, dlalysed overs
night ageinet bwo chenges of distilled veber snd the voluwe of the
dlalysete was redused By sveporsbion with & mm%%%é@@%%@k The
ability of the Proctionnbted oBEA B0 sccepd glysive was then deter-
wined . The specific glyeine aceaplor soliviiy of the wirsctionsted
materisl ves 29b pumoles glyvine/mg sRNA. The spesific glycine
gocevhor aobivity of the Treotionetsd sANA wes Tound %o be 500 pumoles
glyeine/mg oBNA. This verresents o gurifizetion of only 1-38-fold
{soe Teble 7).
&) Chrometography of sRUA on AZ-50 column with stepwise incresses
in concentration of Kerhosghets

Fhenol-extearbed sRHA, fres of bound smine solds, vesm




Blgy 7

H
i

0.5M KPO, | |
05M KPO |
PH 7.8 pH 85 4 0.0IN NaOH

|

[§Y]
i

—— 0.005M 'KPO‘4
pH 6

N
o

0.D. at 260 mu

6 10 20 30 40 50 €0 70 80 So o
FRACTION NO. -

ﬁﬁr@%aﬁagramay of &ﬁ?ﬁﬁ@%& SBNA on an éhﬁ?i_. %
with stepwise slublng gy&t@ﬂ of ﬁw@i@ﬁﬂﬁ&%@ %ﬁffﬁ?
at different pis

Potel 0.0, pud on
Flow rate

Colunn height
Becovery of 6.0,

8% 0.5, wnits st 260 my (4,15 me).
1.0 mi/min st poon temperabuze.
125 onm.
1 st pesk, 35.9%.
2 nd pesak, 49%.
@lyeine accepbor scbivibies of pooled frections (sec Tob.B):
1 st peak, 123 moles glyeine/mg sBNA (from a sepevate
_ exporinent under the idembical conditions).
2 nd pesk, Tubss 2%~ 20: 628 noles glycine/my shils.
- Tubes 27 36: 1,530 wmoles glyeine/ag eREA.

wE R wR

£ 23




Tebile 3
Glyeine Accepbor Actlivity of Frecticosted oHNA

SHHA Tube ﬁmm’ié @a@b,mﬁ | @D | %p&mfﬁ%
Bamyle Ho . of sRNA | obtaines |- correched Aotivity
' {mg) for blenke | ppmoles/mg

;&%-Qﬁ

L 5 9. g

128

Ho aBEA

I A

0-095 2 & 921 o6
0-095 zih-2

Bhripped oHNA

000 W | gen | ges
6092 1896

Practionsted sRNA
{ireaction II)

[ AR

Fractionated BREA
{*fPemotion 1IT)

i}

0-0a2 Wzl | g 1390
002 g B

1 Ay
R

The spocifie acbivity of ¢RBA in Feaction I o8 determined from & epsrete
sxperiment under the identlsel condition ves 123 pumoles glyeine/ms sREA.

Treactions were obtained from the ewperiment es shown in Fig. 7. These fractiong
weye recovered by diglyslie agelost B chenges of disbilled weter, eviporated Ly
Tingh evepovator aa desoribed.

The conditlong for labelling were the ssme ns desferibed. Samples were

washed sscording o the prosedure of Berg e pl. 50-80% {@i&g)& 80, frection
=58 used 88 glyeyl RUA synthelase soures. "

) % %
%:i Copalie o« 991 pumoles of ﬁlﬂgizwirm.
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freotionpted by chropmbogrephy on AR50 columm ed room tempersture
by elution with stepwiee insreases in concenivebion andfor ¥ of
the phosphete buffer. The shrosstographie proalile may bo seen i
Tig. 7. With 0-00% M Berhosphate buffer, 1M 60, about WH of the

V.V, sbsorbing meterisl wss recovered. Vhen the vlvent wes chenged

6 0% M K-phosphete bafter, 8 T-B, o sesond pesk, containing hsg
U.Y. sheorbing meberiel, wag aluted. With 9-5 M pH &5 K-phoaphate
wuffer, o further IB% of the U.V. sheorbing meboriel wes sluted.
Tagts of the glysine scoepbor aobivity of the oRA eluted in these
popks were carried out es desoribed @W&ﬁ%ﬂy The resulis ave
yresented in Teble 3. The spscific sobtivity of the fivst pesk wes
found to be only 123 wmoles glyeive/my eRNA (85 detornined foom

& soparete experiment) vhlle the spesific sotivity in the sedond
venk veried. Fractions widch coms through the colvem sarlier bed
& specific sotivity of 628 wumoles glycine/mg sRNA vhevsee the
later frections bed a spsoific eebivity of 1130 muwies glysine/wg
sRNA {see Teble 3.

a) Chre

matogearhy of A on A5 colwwm with & sesr linesy gl
giadient olubting systen.

Attenpts were also nade to fraotionste the SBNA by

chrsmstopraphy o8 AE-50 colusn vith ¢ neer liosoy 1 aredient

(38 6+8:5) of 0-5 M L-yhosphate butfer. In this sxpeciment phenol-
artracted sRMA wes veed snd chrometogreshy wue done ot roow temperaburs.
It way be meen in Pig. 8 thet the fivet peek, containing ahoud

6-5% of the U.V. choorbing weterial, come throush i the first

fov fractiong and the seeond ek stoarted Yo cone through from

the eoluem vhen the H pode %o cbout 70, A% %&a and of %é;&




0.0. 0t 260 mu

301 |
2.5-

2.0

‘o.J

0.0IN NaOH

P C—

1 6

0o 10

20 30 40

50 60

70 80
- FRACTION NO.

v

90

100 110

"iﬁﬁééﬁéﬁégﬁﬁ@hy af inﬁée% Eﬁﬁ&.(@ﬁﬁﬁ@lﬂ%ﬁ%&&ﬁ%&@}léﬁgﬁﬁ
AB-~50 colunn with pH gredient eluting systes of 0.5
E~phosphate buffer (ph 6.0=8.5)

Total 0.0 put on

Flow rats

- Golumn helg
Reecpvory of O.0.

BOG 0D &‘13 260 me iiﬁ’ Fiiio Ja
0.5% mls/min st room bemperabure.

3 i%&ﬁ ﬁms
-

fubes B-5, G50

Tubes 42 =94, 52.5%.

Glyeine sccepbor scbivities of pooled frections: (Tab. 4 )

Frs 1,4
Fr. 2,
¥re 3,
Fr. 4,
Fre 5,
¥r. 0,

20
1,355
2,460
965
1,693
1,765

moles glyeine/mg SRRA.

moles
neles
moles
noles
noles

slyeine/mg sRNB.
glycine/ng pREA.
glyeine/ug SREA,
glycine/mg sBUA,
glycine/ug sBHS.

Duping the run the ol of certein frectlons were nessured in
order to asscertain the pH of the fractions collected and the
results of these messurenents indicabted that the pH gredient
sppeared Ho be aegr lineay.



Table &

@lyvine Acseptor Activities of Prestionated sRNA Obtained from Fig. 8.

2R zmgm Tube mm‘%;‘ fafgi B 2P s ﬁméiﬁ’m Puﬁ.ﬁ‘imﬁiéﬁ
Ho. of gANA | obbeined | corvected Aetivity
{wmg) for Wenks | uuoles/wg
glyoine
Ho sBNA 1 . kb . o »
2 ' 1450
Unfrestionsted | 3 U e . o i
SITA ks S - S 1218 963 -
Pravhion 1 5 , e ,
. O 11k 1347 0 O 0
Praction 2 T . ‘w 2831 ” e
5 007 P 1308 1155 1
s % § ‘ oty - 2 » X
Fraction 3 | our ﬁ,fg 3153 2460 26
Fraction b 11 | 2y -5 o e -k
18 9-1c2 258-1 108-1 965 3
Fraction 5 13 | o039 | 29 ThoT 1730 18
b O-O78 2668 119 1655
Fravtion 6 15 . 3737 L ., e
Fraction & h 0112 Egi % 217-9 1765 18
““"z Safome o 091 pumoles of glyeine,

In this experiment 50-60% {%ﬁﬁgﬁ% fraction veg uaed ss the spuree of

glgwyl BNA symthetase,

Conditions for asseying the sosepbor aebivi ty of oREA wers the same az
degeribed previoualy. The sewples were washed by the wethod of Berg % al,




a8
gesdient the slubim wes continued with 10 M Ke-phosphete Baffar,
tH 90, so thet & thivd peel wee obtuined. Newertheless, about
bh of the UV,
This wes eluted with elkal!l {pee Pig. 8). Pravtloas in the syeond

abaorbing meteriel still remelnsd on the solumn.

pouy of the chroms

togren were smibsequontly covbined fnte four

pooled fractions. These four fractions s well ap thoss in the
Pivst and third pesks were 53,3. dalysed oversaight ageingt 4istilled
water to remove the buffer selte. The afillis vers then vecoversd as
described previcounly sad thelr glyeine socoptor sotivities deter
wined. The results sre presented in Teble b. It woy be pesn thet
poak 1 hed no messurable glynine ascoptor aotivity, vhile different
regions of the second yeak hed different glycine svcoptor sstivities.
A fraction of sBNA with & spseifie sotivity of 2,460 mumoles glyeine/

my oTHA
& purifisation of 2-6-101d and o purity of 5-29 {caloulsted by

was obteined from elution of 38 7-15-7-3, This vepresents

aegumlng that the M.Wh. of sRNA 1o 25,00

doend 1 omale of glyoine is

bound per wole of glveyl AMA).

&) Chromabogrerhy of sBlA on AB-50 column with on siubing sysben of

3-0 ¥ Naeformete ond 05 volum’ of trivthenslunine i 8.2
Phenol-extracted sBNA was fraotionsted by chromstogrethy

s AE-50 columm with em eluting buffer (8%) containing 30 ¥ Hoe

formete and 05 voluamd twmm&m%ﬁﬁ% H 82 {see Pig. 9).

Only about S1% of the U.¥. sbeorbing meberisl wen sluted Prom the

sodumn &b room temperatuce. The rvemainder ves aluted with slbsli.

Under identienl sonditlons the chrometographic pabtern of the

pericdete oxidised ofNA wes found to be sssentially the same b thet




RSSO

N
O

0.0IN NaOH

0.D. at 260 mu

O 10 20 30 40 50 60 70 80 90 100
FRACTION NO | |

34 on an AB-50 column with

5.0l Ba-formate and 0.5 volume# triethanolspine at pH 8.2

Chromatopraphy of dnbaet sl

Total O.8. pub on 492 0.0, units ab 260 mu (24.6 ng).
Flow vabe 0.5 mls/min ab voon btempersbure.
Golumn heipht 12 em.

Racovery of G.D. r 1 st pesk, 618,

2 54 peel, 40%. (eluted with alkali).

F

*E *% i

& separate experiment (referred to in the text) of
chromatography of oxidized sRYA under the same conditions
was found %o be essentislly the sane ss sbove.
Total .0, put on ¢ Bl4 0.7. uniss ab 260 mu {15.% mele
Flow rate 0.6 als/nin &t roon bemperebture..
Column height 8 ¢eme
Recovery of U.D. 1 8t peak, 23.%5%
2 nd peak, =

Note: intact sRNA referred to as phenol-extracted sRNA

in the text.

7 e i
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olvbmined with inteet sREA (see Pig. 9) but only &iffer in thet the
. in the buffered eluate
vosovery of the U.¥. sbsorbing meterisl/ums ohout 239% of the totel

sompared o 60% for the intect SRNA. A sepersbte sxperiment ves

saprvied oub in vhisgh pericdsbe oxidized sBNA wes chrowstographed

in the sewe buffer system, but with & longer coluwm (50 om) and st
& lower temperabure {ﬁ}"z’ﬁﬁ%} » A chrombogrephis woflile similer o
et showm in Fg. 9 ves obteloed. The vecovery o the Tirst penk
was 250,

When the oxidined end l»@i&ﬂgmmﬁmmmﬁ aFMA hed
heen kepd in the column st roow tempeveture for one hour prlor o
pherdiag the olubion with the sswe bulfer sysion a8 Junt wentlianed,
suly slightly Q1fferent results vers obtelned (ses Fig. 10). Undev
these copdibions The Tirat ypesk wes found to aontein 18% of the
m ﬁ:@: was ot on the solimm.
£} Chrometogesyhy of o384 in e Well linesr gradisat in T-0 M wres
sud 0-1 M Kephowrhete buffer, oM 0.

A preliminery chromptogroyhls sxyeriment {(see Plg. 113
showed thet werifled sREA 414 nod elubte from s AB-50 woluwmm in
& B0l Linesy gredient {0-33-0-& HM) in the presence of 7-0 M ures
{3113) snd O'1 ¥ Bephosphate buffer 3H 6-0. Whan the concentration
of Fell wes raised 3o L-0 M in the presence of 70 M wes and
1 ¥ K-phosthete Wffer ¥ 6°0 o mejor porticn of sANA wos elubed.
Baged on these rvesulis oo elubing system wes afopted whish employed
g We0l linemy gredient {O0-h1-5 M) in the presence of 7-0 M wes
gnd 01 M E-yhosphete buffer, yH 6.0, st room tengerature {ses
Mg, 12). & oboerved in the previcus sxperiment, »o U.V. ebsorbiag
mabteriel wos found in the Prectione of low selt concentration. The

bullh of the sREBA alutéd from the colum in ihe concentration wange




| NaCl GRAD\ENT 033~
| 7oM Uree |

.OM NaCl
in70M Urea
pH6 J

~0.4M

0 10 20 30 40 50 60 70 80 90 100 110 120

FRACTION NC.

ﬁ&mﬁm&%&gm&@hv of parified sRUA on an &%mg* a&&&mﬁ
with Fell linear gradlent in 7.00 ures and 0.1M
E~phosphate buffer st pH 8.0

Bince the sBUA did not elube with zn elubing system of
0eBB = 048 Hell lincar gradient in 7.08 uresz and D.1H
Z=phosphate &b pH 6.0 so that elutions of 1.0 Wll in
7+0M urea and 0.14 E-phosphate buffer st pl 6.0 and b
pH 7.0 were ussd.
Fotal U.B. put on
Flow rabs

Column helight
Recovery of G.0,

T

2 wis/min ab room temperature
16 em
Tubes 7% - 134, 529
Tubes 135- 142, 4.8%
Qﬁgﬁin@ secepbor scbivitier of pooled fractions:
¥re 1, 1,490 moles glycine/mg sRik; Fr. 2, 1,290
moles glyﬁlﬁ&jmg BRiAs Fr. 5, 482 nmoles glyeine/
mE eBNA; Fr. 4, 1,300 wmoles glyeine/mg sRia.

£ 2 £ L2

208 O.h, units at 260 o (10,4 ng).



0.D. ot 260 mu

0.6 1

0.5-

044

0.34

0.2 4

0.l 4

s

Mg A2

!, 2,3,4 ., %

0 10 20 30

Chromatography of purifiecd sRNA on an AR50 column

40 50 60 70 80 90

~ FRACTION NO.

100 110

vith 0w~ 5,58 HaCl linear gradient in 7.0M ures
and O.1Y Z-phosphebe bulfer abt pH 6.0

Potal O.B. put on
¥low rabe

Lolumn height
Recovery of O.D.

. 130 0.D. unibs (6.5 mg sRNA)

¢ 1.0 mi/min et voor temperabure

: B om
v 95 - 96

Flyeine sccepbor activities of pooled fractions

1,400
1,860
1,870
1,870
1,980

Fro 1y
Fre 24
Ire By
P, &,

Fr. 5,

moles plycine/mg sREL
moles glycine/mg sRNS
moles gplycine/mg sRNA
moles glycive/mg sREA
moles glysine/me gRUA
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¥ig. 13

fomt NaOH

v ‘_;ﬁfﬁ4M
100 110

O 10 20 30 40 50 60 70 80 90

FRACTION NO.
Chrometopraphy of oxidized sREA on an AU-50 column
with Ol4- 158 HoCl lineer gradiesnt dn V.01 urea eand
0,18 E~phosphate bulfer gt pH 6.0

Total 0.0 put on
Flow rate

tolumn heipht
Becovery of O.B,

107 ©.5. units at 260 mu (5.35 ng).
2 nla/min eb roon bemperature.

16 om. '

i st poak, 645 |

2 nd pesk, 34.9% {eluted with alkali)
Glycine scceptor mctivity of the pooled fraction from the
first peak : 22.1 wmoles glyeine/mg sBUA (see Table 5).

T owe G Ed

e

S



Table 3

Glycine Acgeptor Activity of Oxidizsd sBNA Fraction fyom Fig. 13.

3%& %%ﬁ & u}} 93& h* V 13 :3}‘ Iy | $}3@ei f iﬁ: |
Banple He. wbtained aoryested Aetlvity

- for blenks | puuoles/mg

glyeine
No sRNA 1 113-7 _ o
b 103
Unfrectionsted 3 2172 -
BREA _ P 1359 1380

Onidived sRNAT 1175

. g . ' 3 5 o R

In this experiment 50-60% (M,

sourse of glyeyl RNA syathetase,

Conditions for lebelling were the seme wu deseribed in
The samples wers waghed sooording to the

Moterinle end Methods.

procedure of Berg ot al,

)80y, Traction was used sg the

e X L . ] .
+obbuined Trom the flrst pesk of Plg. 13 end wes recoveresd by

dinlyels es dsoribed alsevhere.

*1 Sypote - 051 Wl% of glywine,

i
4
Y
LB




0.D. ot 260 mu

0.8-

04

0.31|

0.2-

0.4

Big. 4

OOIN NaOH l ;wi

It s — .“"ﬁgﬂﬁ) —o4
S 20 30 40 50 60 70 80 90 100 110 120
| FRACTIONO NO. |

Chronabography of omidized sREA on an AB-50 celumn
with Ot~ 1.5 Hall linear gredient in 7.0M urea and
0.1 Beshosphate buffer at pH 8.2

Total U.0. put op
Flow rabe

Column height
Becovery of C.D.

81 ©.0. unite at 260 mu {(4.05 mg),
1.2 nis/pin at 0-4 ©

50 cm.

1 st pesl, 50.6%

2 nd peek, 44.8% {cluted with alkeld).

e Wy E23 E23




Tty

{1 Te3-8 M Nell g o single pesk. The mﬁw@r@‘ of the U.V. sheorbing
wabterisl wes $5%. Verious Preciions in this peek were pooled and
the sREA in these combined Frections wes recoversd a8 dessribed
yraviously. The glysive soceptor sotivities of the soubined fractlons
were then tested. The vesulhs showed thet thers wes ne sporesieble
difference in svecific glysine asceybor sodivilty of the werisus
frustions fu the poak {sse Wig. 12).

Feriodote ontdlized BUA was alpo Trecticusted by solum

shromshography with the sews NeCl gradient sluting system st roow

temperetuve. The vesults {ase Pig. :k‘;%} ghow thet the oxidized =RNA
smerges from the seme region &8 thet of widreated oflA, although the
swount of U.V. sbaorbing materiel resovered in the pesk ves only 4%
o sompered to 06% vecovery in the lest experiwent (Pig. 12). I%
wy be sesn from the dets presented in Tebls § thet the axidived
#RBA reouverad from the fivet peek showed o slgeificent glyeline
sosartor aobivity.

In & seperede syperinent, shromebogreyhy of oxidised sREA
aing the sewe olubing system wee performed in the cold with &
Tonger cobum (52 em). The cheomstographis profile wee found to
be eopentially the same b8 thet desoribed in Fig. 13, but only &
of the oxldived sAHs wen vecovared in the flyat peeh.

I the 8 of the Hell gradlent eluling systenm wes changed
from 50 to B-2 and the chvometogrephy was also perforped In the

wold {Bee Pig, 1), then the oxidired sREA was eoluted mueh eerlier




% of radioactivity remaihed ‘

" E 3w
Pige 15

70
60 .

50 4

404

30- 025M Tris Buffer pH 75
. O O] 37°C R N

O 5 10 15 20 25 30 35 40 45 50 55 60 6!
TIME (min) |

Stability of scetylated l-G-glyeime~labeled sRIA

Incubstion were carvied oub in 0.25H fris<HCL buffer,

ol 7.5, at 37°C.

© Ynacetylated l-U-glycine-labeled sRVA.

A foetylated :%éw%‘iglyama@m%@l% sRis. (Afrom peparate exnb.)
The ordivete suale is logeritbhmic.
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100
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O O 0O
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H
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(@)

O.IM Na-acetate, pHS
37° C

% of radioactivity remained

L L] 1 §

0 0 20 . 30 40 50

Btabilitics of iwéiggiyaﬁ;mml&%l%@ aRUL and of
acetylated l-C-glyeine~labeled SBSA &% pH 5.0
Incubstion were carried oub in 0.1H Na-scebabe
buffer, vl 5.0, at 37°C,

® imacebtylabed lwﬁigiyaim%&m&m ahls .

o scetylated I-Ciplyeine-labeled sRIA,

The ordinste scale iz logarithmic.




% of radioactivity remained

100

904
80 4
704

60+

504 -

40

301
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1O 20 30 40 50 .60
| TIME (min)

O

Bifect of scebylation on the glyeine accepbor
activity of sBNA (see slse Table 6) |
fneubstion were carried out in 0,25H Tris-HUl
buffer, pl 7.5, st 57°C.

o Control sample, acetylated sfber labeling.
o shlA seetylated before and after lebellng.
The ordinste scale is logarithoic.

P |




Pable &

BfPect of Acetylation on @lycine Acceybor

Aetlvity of Ret Liver sBNHA

Sequense of %% €ﬁ§ SRHA { ﬁg
Trostments {m & wg) (8-8 wg
Inevbetion &b
i iﬁ for 30 min. * *
gt 5;‘? e
é&ﬁ@%ymmm + -
After nowbylation the ¥o soetylation, the
4 260/260 - 0532 A 260/260 - 0- 3’2
1ing with
bﬁmngﬂm * *
f.z byietion @i‘
~g1yzmm debelled + +

Afber neetylation end vell vohed with ethenol bobl

sewple wers caoh dissolved up in b0 ml of W,
O 1wl portlons vers removed from esch wm;},@ Toryr
,i}, ﬁmﬁé mé%*iwmwmy mmw%mm

100, gave 106 b 2.0 B
100, gove 111-% eupa.

A, 4 Hﬁﬁt - 100 ml

4 960 « 0-79

s 282

BER - 028

100, gave 1178 o.p.m.
3@% g&vﬁ' 13@1 Qe’?wm«

100, + HE{E - 1000 wl

4260 . 679
& 280 - 0-216
R 22 oz

%@mm A wnd B owere run perallelly in the lebelling experisent and slac in
the seebylation treabtment . '

+ oome through the dreatment.

- g3 hreatuend.




o
elubing frem the colusm ab the sterbing concentvetion of 0-h ¥ Rell.
The vevovery of oxidised @A in the Fiyst peak was S0-6%.
acetylation of 1.0""glyeine.1abe1tes s

The rssulte of syperiments to best the stebility of
aaetylated lﬂﬁlﬁwgﬁwm&wiﬁ?s@mﬁﬁ #REA In 025 M Trie-HOL buffer
gt o T-5 st 3‘?@?}’ wry shown in Fle. 15, T8 ney be peon thet the

m»gi;féimwm}mﬂm sRNA wan found to

helf-1ife for assiyleted 1O
e sbout 18 hours coppersd bo the half-life of O-9 ninuvtes for
the untrented xﬂﬁg&gmzmnm%xm& sRE (51) wnder the some
conditions. In 0-1 ¥ Ne-msetate ¥ 5-0 wt 37°C (2ee Pig. 16)
the helf-life for suetylated 3‘-«%3‘ wglynine-lebellisd $RHA wes found
{extrepolated) to bu longer then § hours. The hedfelifs for
vntregbed 1»@*’**@;&@&%@&%;&@& sHHA, wader these conditions, wag
anly 1+5 houvs,

Thet soetylebion Jdose uob losebivete or destroy the glyeine
sogpbor sebivity is indlonted by the folloving ewperiment (e
Pig. 17Y. Phenoleexbrsebed s, fres of bnnd mmine solds, vas
ut theough the scetyletion procsdurs bBefore 1% wes labslled with
3,»&:&%@@3.&;33%« This oREA was fourd To ssserd vediosetive glysine
o the sewe exbent ep S34 the conbtrol sewple {see Teble §), and
ite etebility cwve 1B 0-39 M Trie<HOL boffer 38 75 st 70
Pollowed the same course e thet of the conteed sewple (Pig. 17).

Beoongbitubion of venoyentlic Rlmep-trestud sBEA

As shown in Teble 7, the glyeine suseptor sotivity of the
pentrastic Risse-trented pRHA vep restored oo the addition of

nucleoside trirhombmbes vhen {noubeted with the Y 9§ enzymes™
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Teble 7

strohbed alNA
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+ treated pERA
{0-0001 pg Mase/ml)x
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Logend Tor Yelde 7

- Isavbebion mldiure coniadined Hgtl,, 10 pwoles
seresptosthonol, 50 wmoles Tris-HCL Wffer 38 73, 3 ymoles ATF

ol 7% sod with or withoud o8dsd oA end other wmlecliles Srie
shosghates {Finel soncentrebion 1 pmwole yor Wi} se specified.

Tho wixtures weve pra-incvbeted st 37°0 Tor 20 miswtes vith 0-1 d 0 5
snsyee In s Pzl voluwe of 095 . Thew 005 vl 129 ol ﬁi%ﬁgiyﬁiﬁﬂ
{#inel soncenbration 065 prele/sl) vee wided to ensh tube end the
mintures vare looubsted for on additionsl 10 wluvbes, after whick
15620 my yeuet KEA wow added to ench lnmdbstion sad felloved

qeiekly by the addition of 30 volume of 04 M Heffl 678 sthensl oa
degoribed provioosly.

The sverege mpeelfin sobivities of untresbed, conbrol mmd
Rsge trested (in the yeesence of Tour pusleoside triyhotyheles) aBNA
were tuken a8 1000 sosepbir sobivity for the slyeyl REA,

Untroabed sl sane ss phencl-exbracted aBNA,
propered by the phenol methoed of Kirby, see Meberiels and
Fetholds.

Control sRiiA: phonol-sxtracted sRNA which had been
vwiefly sheken with phenel befors the addibion of Riase,
g5e DeBl.

*hged Riase, ﬁﬁ%@g& BElano, see padi.




Tahie B

Feconstitviicn of Pyrovhosrhoriyzed oBER

Incubetion &P .M, TEORPORAT

%é;;:mm Yo preincubetion “Preincubetioh, B 310 for 20 BIRGLES
“Tus

Bgpt. 1 _gq,m b4 oy %}:.,w 34 ]

(30" pp-1ysis) (30" py-iysis)| amEA | (30° pi-lysia)| eSBA
Control sGNA 0515 123 0-267 684 6-279 712 o279 712
Ho sREA - 15-6 - 157 - 123 - 123
Fo sRES, + Oy, 80, 08 -~ 79 e i5-2 o - o -
* onma o508 2% -0 G228 50-8 576 56-7 o Th 276
“gRHA, T 0528 222 0228 450 o7 49 b o-7h Y
“sums, o 8528 k-5 0208 75-8 076 93-8 o7k 76
Fenua, vIP o-520 267 0228 52-8 o-16 53T o-7h 29
“emma, o, @ | o052l 226 | o208 7% 076 879 o Th 737
Famms, vee, o B - o-228 463 9-76 -8 o-7h 297
*enms, o, UR o520 298 0225 723 o 76 976 5-7h 758
"&zﬁﬁiﬁ; oTe, URP, OFF | 5-528 221 5-228 9% 5-76 579 o-7h 76

o

;’gl&. these oRHls were ;mmm 'm&y’ﬂm seonpdl %sg Ly %ﬁﬁ& me{e dure deserived in Babterials snd Methe
The conbrol sREA iz the rhewn ~:}«~mssﬁ@a ﬁ%ﬁ% fr«m i’swéz zﬁ g mmﬁe froevion without eny gmwmaﬁmﬁmm
ALY z.p.m. EXyresned were %rrmmé for beokground. conditions for resongiitution of glycine sceeptor
sehivity of perilially pyrovhosthorolysed ﬁ@% REPY. %ﬁaﬁﬁi&l&y the seme o8 above. Bucleotide trizhosthetes
were present in & finsl concentration of 1 pymolefwl: imcubstion. In the ctse with no pre-imcubetion {Bert, 1)

the miztures were incubeted with 005 mls ¢F wgizm ipe {12-9 =) in the presence of -1 ml ¥ § enrymes ot 70
. for 10 minutes. The ssemies were weshed by the TCA veshing ymmmm as Zestribed pyeviously.




fraotion. With & fresh Ries prevereticn {0-0001 pg/mi) enly

358 glyeine neeeptor sutivity remeined afber Ribes trestment (101).
Upor: the addition of CTP snd in the premsnce of ATP & sigpificwnt
rogtorshion (B5%) of glyetne soceptor setivity ves ashieved {mee
Teble 7). However, ouly 760 of the glyeine soeepbor scbivity ves
ohtained in the presense of ell four muelevside triphosphaton

Woen an sged Riese preverstion (stoved frowen for ghout o veek as

& 500 pg/el solubion) wes uveed, sbout 68% glycine sceepbor eetivity

remsinsd. In thiz csge somplote vesboration of the glysine seunpior

phosphetes. With o higher concontration of the some sged Riase
{5001 pefmi), only &3&*"??& of the gmizaﬁ weescbor sebivity rempined.
Gowplate fwmﬁmmim was oteined, msémw, im the presense of
21l four m&l&%&%& triphosrbates ss shown 1o Teble 7.

Reconstitution of pertielly ryvorhosthorolysed sREA

A8 shovn in Teble §; the glyeine soonpbor sobivity of the
pertially pyrophos yhorolysed oRNA wes vestored in the presmnse of
nusiecside trirhosphates vhes incubsted wilh the Yl 5 frestion”.
Without pre-inoubetion of the pyrorhosyhorelyzed sRA with Yhe
wosleonide trivhoschetes, caly o smll lnscrpovaiion of &«Qmw
glyeine into sRMA sbove the control level wes cbtuined. When the
pyrophosrhorolysed aBNA wap pre-incubeted with the "p 5 ensymes”
Fraation in e presence of nucleoside trirhosphstes, eignificent
ineovporations above the control wers obtaimed. Tt sy be sven
i Teble & thed only OFF and ATP weve mwguived 4o vestore the
glyeine secepbor sobivity of w yertielly pyrovhosihoralysed




Solvent front

' Chromatography
. pH38

Electrophoresis
pH27

Finger-print of sbanderd omelepsides anéd nuelectides.
Slectrophoresis was carried oub in ammonium formabe
puffer, pB 2.7, st o constant veltege of 1,500 volbs
at proom tempermbure with waber cooling for one howr.
Chropatoprephy was cervied oub in & buffer systenm
containing bert~bubanol:H Osformie 203d100:199,7:0.5),
ol 3.%, at room btemperatupre for 15 hours.
phy P, p& and pU rvepresent Stmonophogphates of adenosine,
eybidine, gpanosine and wridine respectively« 4, Gy & &9
papresent sdenosine, ecrbidine, guanosine and uridine
respectively.
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" Solvent front’

pH27

Vinger-print of pencresbic Elase digest of
acebylabed %@%ﬁyﬁﬁﬁ@%&%&ﬁé R HEN

Blectrophoresis was carried oubt in anmonium formabe
vaffer pH 2.7, abt a consbant volbage of 1,500 volis
st voom tempersbure with water cooling for one hour.

Chromatograph
contaloing %}Wbﬁgé}ﬁiﬁl gﬁﬁﬁ iformic scid (100199.7:0.3 3

was carrvied oubt in a bLuflfer systen

p8 3.5 at room tempersture for 16 hours.
The twe wnlobeled spote (broken line) were found in
one experiment only. '

Electrophoresis ——> -

Chromatography , pH3.8 —»



Pable 9

Anslyticel Dete of Stenderd + Uniawem Substeo

Bawple

N

Y

| slectimghoreets

"'iﬁﬁﬁmm wmzﬁ
from ovigin on

Buenosing

Cytidine
Dridine

518

5

5o

5P

Glyaine
Reneetylglysine
Bpot 1

Bpot 2

Byob 3

0-69, 0-707
063
0-68
0805
035
CR
0-5h
0-56
959
0755

068, 07

045, 0o

102
2-0%
27
1-12
0-635
382
19
864
T3
-9
1T 179
G618

%izz*&m%wgﬁay in golvent sysben of 100 ml terbievy
butsnol, 99-7 water 03 wl 9% fornlie seld ot room

tetrerabure.

M 4 i e ey 2 . iR AR ey =
glecbrovhoresis 1o bulfer 3 27 of 1,500 véite for
one hour ob voom temporebure.




Teble 10
nigteibution of radionetivity of spote results feom
?iﬁm?*?éim wf pancrastic Rese digeat of aeatylated
0 glyeine Jebellsd sRNA (see sleo Flg. 15}

Redicagbivitios o.pa. (covrested for background)
B T S T R T L |
{ﬁ?}ﬂ Qi}s}&ﬁiu}% {%?ﬂé} ‘u«a}*#@o}% {fi)f:s ﬁ*}évﬁ*}*’ {Sﬁ‘@ ﬁﬁsg::m»}#

Boote

Ay R ﬁf} { 3,@%} AR
£

. - & {1-58) wor
53 {10%) 5.3 {15} 35 510k (8-3%)
205.'3 3 ’é% S i e
395 (7h-5%) 515 (96%) 163 {38 | 208 (59%)

1 * k’ s whety Hondyr

W £% B P
%
¥
=
ol s
Ry,
Yot
il
%ﬁ;
el
H

%%

o

2}3‘, {"ff? - ﬁ‘}%} 2{.‘4 § e e

& 10-8 {205%) o o e
T a6 {1-B%) - _— o
& wes {200 - e -
3 7o { 3,3?‘;'?} s e  omw

#hege Tigurse veprescnt the moumt of vedioneiivity pat on the tapere.
In experiment 1 the totel <., found in the spots wers loken of &
atel in enloplation of the % of rediosativity in onch spot.

wrthe Mase Ugest of the seebyleted t‘}“{’g« dyaine labelled sREA used In
Tperiment % wes the smpe prepevation 48 thed used in Bxperiment g k
the elsctrorhoresis wes pevformed flve days leter end seven thermfter




b3
aamA (77, 112), Nelther the presence of UTP ner of UIP significently
stimuloted the glycines suceptor sebivity.
Ymntification of the berml

gl pucleotides o the smino seid scaeptor

Pig. 15 shove o dlsgrammetic representedion of & Pingars
print of standsd

nusleouides snd nealaotidesn. Crbidine and sdenvaine

were Fownd o migrete foverds the sethode whevess P and 09

Yare
found to migrete towerds the mede on elecbropboresis eb o8 27,
Uridine, guenosine, AP sed OF vere not found bo wigrete from the
Jne of origln to suy great anbent. On chromsbogesphy, ell fouy
vualeotides were found to tw wore poblle thm the sueleodides wader
the conditions weed. IV vy be seon Do the Tinger-peind peblem
thet A end OMF weve not well sepaveted end slightly owerlapped
upder these conditions. Adenosine snd oybidine wove Tound on the
fingor-print ¢lose together, bubt mob overlapping. The RE velues

and the distences moved from fhe srigin on slestrorhorvesis

mielsosides st susleotides sre glven in Tebls U,

Pig. 19 shows the results (presented dlagrs:

of & fmgﬁ%xmm of & penevestic Rliobe dlgest of scetyleted
Wiy w@i@%iwiﬁ’%&&i SRNA {son Moterials end Methods). It wey
be seen thet Spob 1 wes Pound in m@ pogition covvesponding
stely to those of vdensaine and sytiéive. The thmree

revbanguler spote {brohen line) on the dlopesw Jebelled 4, B
and € were not UV, shoorblng seterisds. Thelr relative positions
in the Pinger-print peitern correspond bo Neacetyl slvoise which

ves relasusd from the He-noebyl glyoine ester of edencsine {A)
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Absorption spectra of Spot 1 snd Svet 3 (see Fig. 19)
oo, &b pH 2
—e gt pH 7
x—x ot pH 12
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b
during chromptograchy, standerd frée glysine (B} and stenderd fres
B-pootyl giyeins (€Y. A11 obher H.V. ebgorbing spots are Wellevad

£6 bu diw, trie ov sligo-nualectides vhich result from the atbeok

on the scoebylated ‘zﬁgﬁi"»g&;fmsm»mwm& SREA by the Risee.
sadionotivities of these spols were deteormined altey wlublon from
the peper. The resmulte ove given in Teble 1. 1L vey bo seen
that most of the redicsstivity (63.979) wes found in spots 1 and 3
{Table 10, swperimenbs 1, %, 4, while other gpote condsined anly
» small swownt redionctivity. o ane experiment {Teble 10, expers
tmout ¥ the redionctivily weau found sostly in opots A snd B, 1%
showld be noted thet the Fisse digest of the ouetyleted 1.0''-
slyeine-labelles sRNA weed in expeviment 3 wee the cewe yregeretion
B ﬁmﬁ. umed in experiment 2, but the electrorhoresia vie sgrrisd
ok ehout Pive days leder end seven deys theveatter Tor chropsto-
graghy .

Sinos most sadiceobivity wes found in spote 1 snd 3,
thess twe spobs were Purther stadled. The shaorption spestrs of
spobe 1oand fab w8 2, T el 18 were Gebermined, The results sve
presented in Plg. 20. The sbeorpblon spsotva of sypob 1 measured
st the three yHs wers fowd %o be slmilar to thet of stendard
edenosing, vhersss the shaorpblon spectrs of spot § vere found
o e wloss to the phsorpilion speoire of & standeyd wmizbure of
O snd AP conbelning OMF sed 80 iré? ?%.],Z?%fﬁﬁﬁ of 1. The
shsorybion spectre for stoaderd wlxtures of OF and AP in dlffer-
ant molar ratios sre nob shown, bub their shssrybion retios (st
260/280 aud 260/230 wp) eve glven in Teble 11 and sompured with

oo rebhios for Brob 3. 1B ey be seen thet the ebsorpblon




Pable 1L
Comgparison of shaorption muwing, winlws sad 260 200, 260/230 retics
gf Bpok %, OF aud A% wizbures

2 BT

Bhasorptlon
minine

s B —
rihio 2‘%‘?

woww|onlononlvelseenl gy
gRes| g | BHB8|8E|ORET T

5

b

e
B

260/230 205
ravio 396
%

4

wRes |

g i B

femplos wove dlssolved in pH & HOL eolution. Afber
mpesuring the 0.0. 85 18 2, the seples woe pdjusted to
H T end then to pH 12 by the oddlbion of sl smouwnd

#ibeorption speebre for this semple ere glven 18 ¥ig. 20
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Fig. 21

?aﬁ%emﬁ of paper-gbtrip el&a%&apﬁexaggg of
alkaline hydrolysate of Spot 3 (see Fig.l9)

Y X%

,v!

Eleetrﬂpharesis was carri@& @at in 9 GQM ﬁ&wcitrate
buffer, pH 345y by the agmllcatioﬁ of a constant
vcltage of 5@0 vclt% aa room temperature for 3 h@ufwa

Table 12

Molar ratio of X and ¥

Bands | Volume of| 0.D. at Caleulations

X 2.5 mls | 0,153 | 11.8 | X: ¥
(e CHP) o |(e8omw) | |

1 (as Aéemcsin@) (257 mﬁ}'

T 2.5 mls | 0.142 9.4 | 1.26: 1.0

nslax &Xﬁlnﬁﬁ¢$ﬁ caafficxents uﬁeﬂ in emlculaﬁlcng were

i those as below (113):

Adencsine . aszl5 13{1@5 ab 25? e {pﬁ 2y
o® e, =13.0x107 at 280 mu (pH 2)




mesive and mindee of ¢wet 7 wesmurad o the thoes 8z are not very
pash different frowm the csoreesponding stonderd 0P AP plebures.
HBowwver, the 260/280 w shwoeption vetios of standerd OMP AMP
aixtures show thet the @.%w:mﬁmm rabios wissured &% the threw e
deoresse sigeificently s the retic of UMEAP incvesses. The
pome 16 true of the 260/230 we sbsorption vatics of stenderd

CME LM mdwbures mesgured sb dhe three ¥s. It wey b seen thet the
260/280 my shporption ratios of #p0t 3 measuesd ot the three yHs
vere found o be oloser to the stenderd O AP wilxture heving o
wmelhy retio of 1:l. The ¥60/030 wu sbeorpbion reblos of syot 3
wessured ab M £ end T vere pleo Tound do e alope bo the splunderd
12l CMPOMP wisture. Howsver, the 260/070 my sheorption reblo of
spot 3 et 1 12 wes Doundd be differ simdfiosntly fvom those of
shunderd L3P e P mlscburos

The nuelestide composition of the mebavdinl contelned in

peot 3 ves determined by sluting this ot from 6 Pinger-peinks,
vanling the sewrles, subiochbing pert of the conbined muberial to
slkeline hydvolysis. An pmownd of U.¥. eluenbing seberial ctrrese
ponding to four srots was hydrolyred with slkell whils the
repainder wes wsed fov radiosebivity wensursments {see Tobls 10,
saperdoent b}, The slkaline hypdeslysate wes Sthen snalywed by
paper-atrly slectroghoresis g Jeseribed In Materisls apd Methods.
The ropulds are presvanted in Flg. 21, Only tuo 0.9, sbaorbe

ing bends wvere found. Uno, Jeslgneted ep ¥, G148 not wplgrede
sppreslably frem the origin, shersas the olber UV, absorbe

ing bend (desimnated ss ¥) wigrated towerds the sethode




(opposite to the direction of migration for puclectides, see

Figs: #). The positions of bends ¥ snd ¥ correspond closely to

the positions of shenderd OF and sdemvsine. Ho other observeble

UV, shsorbling beuds in the pager strip in the positions correg-
ponding to AP, TP or GMF were Jdetected. The sbeorbing spectrs

of the slustes from X snd ¥ of the peper steriy vere messured at

PR 2.0, 1% vas found thet the sbeorption Syecterws of the more

mobile band ¥ corresponded Yo thet oFf adenceine, while the sbeorption
apectran of the elunte from bend ¥ corvesponded to OMP. By using

the molar extinetion coeffisients (113) for edenoslane, 8y = 15-% x 107

3

gt 257 wa (p¥ £-0) for bend ¥ end for 0UP, &, - 130 % 107 st

]
260 ma (gl 2-0) for band X, the swount of meterisls in bands ¥

and ¥ could be calouleded, The results of thile caleulstion show
thet Spot 3 contained OMF end edencsine in e woler vetio of 1-86:1
(see Tuble 12), thus, Dpot 3 could conbain Oplpli-scetyl-
glyeine ag well ag Opd-scetylolyeine. This implies thad
the fourth nucleotide ot The scoepbor end of glyeyl hia

is Py, but nob Pu.




By
DIBCUSEION OoF RESES
The vosulbs of the detersiontions of Beee rellon of rat
liver sBEA obtelosd by both peper-strip elechrophorenis mnd

shvomstograshy on Dowsz 3007 column ove in sgveonent vith the

veduss in the Litereture {see Table 1). The neer sonivelence

of somplementery beses iz In sccord vith the swgestion thet con

glderebls bese-paivisg sxists in sRHA wolsevles. No sttempts

were made in the prepent work to sepsrste and identify the winey

tages which are veporded 4o cotuwy in SRA, .
worgsration of 1@»&1&»@3@1&}@ Inde reb Liver sREA

{Pig. 5) wam yrojoriional bo the concenbrstion of €8 (me/uwl)
rresent in the invubation mixbure. The reoulbe slso ghow theb the
resovery of the lebelled e8NS wes differant for different weshing
peosedures. The speaifie sebivity {a@z@&f@:ﬁaﬁﬁg} of labelled

s obteined by the Ma-wmshing procsdurs ves foumd Yo be lowey
(22%) then thet obtmined by the weshing yrocedure of Berg b sl
{7%) (soe Pig. 5). The poor vecovery of vadioastivihy by the

TWh-weshing provedurs is probably due to incomplete precipitetion
of the labelled gRllA. 'The joor recovery of labelled aBA in soms
cegeR gives rise W & serious problem fn selovistion of the

perification of afllh, serticuwlerly shen seell ssswnte of sREA

wre thvolved. The weshing provedure of Berg £t el hed adventegse
ovar thet of Wiwweshing yrovedure, sepeoielly vhen partislly

purified glyeyl RNA synthetese wee used In the incubeblon micbuwre.
When WA end the slyeyd
of "l 5 ensymes”; the lshelled sBMA, lsoleted Wy the phanol

ANA apnthedbase were goed in the fom

0R), showsd an sboorpsion veblo 2807260 n




0-h5.0-5, identicnl to thet of phencl-gutracted oANA (unlsbelled).
However, 1t vas oubssouently found thet when phenoleswtrected sRNA
wog lebelled with z&%@gm%m ia the EMﬁMsé of pertielly pucified
glyeyl RNA synthetase (50-60% (W, ),80, frection), the labelled
wptoriel, ro-fsulated by the hesnl method of Kirby, wes fomd to
mave & lower 280/260 wp sbsorption ratio {G-28-0-33). The reeson

Tor tuis dlfference is not clesr of prosent.

Poenpleaonbraoted sBHL wrepmred frow et Liver "fH % snryees®
fTraztion peens Yo contein B distinet cowponents aé revealed by

wphy on amino-ebhyl cellulose coluven. One sompo

slubed with bulffer {(B-rboshake Wffer or le-foreete Wulfor of
Zubsy), vhile the other sluted with siseli. The frsetionetions of
wouse Ewlich sseites nuolenr snd optoplosmic olliss on AR50 and

methyloted sibueln columns performed Yy Cood (108} in this leborstory

slas mﬁ;ﬁw%ﬁéﬁ thet st Jeest tvo components wors w&xmﬁ in goch
grepevation, only one of vhish was swine saig {glyoine) seoeptor
ENA. The nature of the sevond sompanent, eluted with alkeli, hee
aot yeb besn Investigeled. It iz probebly sn RHA Praction derived
From the rivosemal frection. It i also poseible thet the second
mponent contelne other sming seld ascepbor Wike. Thet frection.

eluted with bulfer can be Duriber frectioseted ints at leest two
penke {see Pig. 7«0}, Glyeyl RNA o7 et Mver wes found w{?i@am
in the frostions eluted with L-phosphute buffer st plRT-0 uy to
2-0 but not in the frootions sluted ot pfiz belov 7.0 {see Teble b
Logearhy
of intact sRNA thet glyeyd REA 414 not slute Zrom the column et

and Fig. -8} 1% muy be seen from the resulis of chrows

i 6-0 vhether 0-005 ¥ ar 05 B Kephosphete buffer vas weed {Plg, T-5).
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Uandey these comiibions the oA of the frections eluted from the
solum ¢34 not secert vediswotlve glyvine {Toble b). The vesulis
of 3 grsdlent (05 ¥ K-phosphete buffer o8 §-0.8-5) ohre

of inteet sRMA (Pig. &) showsd thet the fevourshls B for elution
of glyeyl BHA :t'**fm; the AB-5G coluwts yas the raope from 7090,
The glyeyl BRA-rich frachion obleined wnder these sonditions showed
& perificetion of sboub 2-6-vold (Teble ).

It im of intovest Yo note thed thore may be et lesst tuo
glyoine acteptor aebivity peeks {Fig. 0, 11), one et o sbout 7.2
ond the other ot M 7 %9 0. These results sugzeet thet there way
o mm then one Lty of glyoydl RBA exieting in e wat liver

"iH 5 ensymes” fraction. Thesy heve not been rerorted by other
investigetors. However, the copslusion thet there is pore then one
glyeyd BEA west evalt o more thorough lavesiigation.

Temiinson snd Teuey (97} heve roported the wse of T-0 M

wres o elininste the ssoon

dery bindlag forses in don exchange

ashropetograghy of polymuslestides. Thoy obmorved thet in the

theenge of ures sows sewaradion of 2 di-muslectide from on Wes

.

fl-colinlose~auntalo-00lven coourred Bub

digeet of yeast RHA on B

the yeoplndey of the ddwewt wes olul in & broed bend, vherens
in the rresenge of 7.0 N wean lndividuel pesbe sorvesponding to
tograthy

of rab liver sRHA on 4B-30 solumn In the yresence of 70 ¥ wrea

oG, i god trisnuelectides emerged. Howsver, the obrous

ot 0-3%0-0 M Ne0l liseer gredient ot ¥ 640 resulted in no
chservable UV, sbsorbiog suteriel couing Shrowh the column
{Fig. 11, 12}, Vben the conventration of BeCL rose to L0 ¥,
sbout 82% of the U.V. absorbing meterinl wes oblained. 4 .ﬁxswéz
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penk (conteining 4-5% U.¥. shoorbing waterisl) spresved when the o
of the elution vas chenged to 7-5. The glyoine soseptor ﬁ%ﬁvﬁ.ﬁy in
these two peakn wee only enrished L-4-fold In the first veak snd
1-2-fold in the seeond pesk. When oxidlized oMEA ves ohrowsbom

shrhed
o AE=50 coluem with O-%-1-% ¥ Nell limesr srediest in 790 M ween
st gH 6-0 the oxldlzed sRHA wos not vetained op the eoluwm (Fig. 13).

In feot, 64% of the U.V. sbeorbing meterisl come through the colam

compared o 23% in the experiment shown in Fig. 9. With the sems
eluting system but st 8l -2, the U.¥. sbeorbing materiel (periofute
trented) emerged sl the sterting consentrétion of 0-§ M HeOl {Fig. 14).
The oxidized eRYA vesovered from the colusn 414 o sosept radic. |
active glyeine {Teble 5, Plg. 11-13) indienting thet the sA hed

been completely oxidized by poriofete tvesdwent. The roason that

the miidived sREA wae not retuined on the solumn I8 probebly inter-

ference of Bohif? bese formsticn {see next yevegrach) by the loflvense

of ures on the sesondery structure (hydrogen Bonding) of sREA moleouien,
- Tho vesults of chrometogvarhy of ouldived SRNA (Fig. 9.10)

 using %ﬁx@ elubing syeten of Zubsy (13} inddcate thet mot sll ouldioed

SHIA wes retelned on the colum. In feet, 270 wes sluted Prom the

solimn wnder these conditions (3-0 M Bueformebe and 9°%5 volumed 4vi-
sthpnolemine, at pH 2.2, o5 swincethyl sellulose column, with o flow
rate of 033 wlfmin ut 0°-5%0). These resuits uve in contvest to

thoge cbtslned by Zubsy, who veported thet most of the oxidived oRlA
was reteined on the solwmw wder the tonditions vewd (30 ¥ Wa-
formate and O-5 volumwd teiethenslamine vt 78 §-2 on eminuethyl

sellulose oolusn, TO om mggg@wgm 2 flow vete of 01 wifmin, &t
fﬁ%h This difference is probeblyy 1n addition o the feslimiretion
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resetion, due to the inderferenve with Schiff bese Torwstion. The
gtudies of rescbion vebte by Zubay {45) showed thet the resotion
of the disldehyde with the smino-ethyl ¢ellulose solumm hes a half-
time &t room temporature of about 09 hours. When the oxidised
and ﬁwmgﬁmimﬂmﬁwmm RS had been kepd in the column for one
bour prior to starting slution were then 6% of the U.V. sheorbing
muterial wes vetalned on the column indicsting thet the formetion
of the Bohiff bese compley between oxidized sR¥EA snd smino-sthyl
selluiose was rather slov. f-olivlnstion tekes pzmé when the
Benlif? bage iz forwwd. Thus, Sehlff bese foruebion snd Beolimin.
atlon sre tws of the 4ifficulties in sepsvetion of oANA waing an
AB-50 e@lmxa vhere the pringiple for the seyarstion 1 besed on
the reestion betvesn the sldehyde group of oxidized WA mad the
primevy smine geovr of e selluiose. )

In the osse of sopsration of glyeyl RES the extremely
short helf-life of giyoeyl ?%m ester as meusvred by Melster st ul (61)
and by the present work {PFig. 15) also edds e sdditionel d1fflculty
in n'bmimng_ & higher purificstion. |

4 considereble smownt of breskdown of the glyeyl R¥A ssbter
linkege ia:igm enour frow the time it wém i&%}éil@é watll reriodats
oxtdation sven though seidation vas g@rf:;zmﬁéi @ 0% M He-scetete
uffey 3;,2.% 5.0 {gee Pig. 15). 45 2 vesult of this breurdown the
glyeine specific eBNA vhish no longer csveies glysine will also be
onidized by pericdate. This wey sxplain the lov purificetion obleined

by the experiment showm in Pig. § (see Table 2).




It ie shoen in Fig. 15 thet the helf-life of gth

~glycine
labelled sRHA in 8 75 buffer st 3“’;“%{: wos only 5.9 siovtes, in
good egreement with Medster vt el {61). They foumd thet glyeyl ANA
in 8 T7-28% buffer st 3*5"% had @ helf-1ife of shout § minutes. This
unugual resctivity of omino voeld esters of sHA hes besn ebtviluded
wainly to the influence of the protonsted swine grovp st neutral
. This positively cvherged S-aming group greatiy reduces the

Therm

odynemic stebility of awino seid csters of sillA (60). Purther-
wore, the presence of & cls-hydvoxyl growy on the ribose of the |
terpingl residue of MBEA sud the size snd the chewmical strusture
of the swino seld side cheing heve slao besn shovn to pley » role
on the atebility of the sminc esyl WA (61, 197).

Azetyletion of the gw»g}@xiﬁmm‘mm&é sRNA hes beon
found to stabilize the sster limkege of glywy) REA end incvesse
the half-life of the glyoyl HNA (in ¥ 7.5 tmffer, et 37°C) by
sbout ten times thet of wweetyleted glyeyl RMA (Pig. 313). The
haly-lives of both wmeebyleted mnd acetylated ﬁlgmgglyaim labailed
gRiAs 1n PH 5-0 buffer, at 37°0, wers found to be muoh longer then
those ot o T-5 {Flg. 16).

The conditions of peebylabion of ﬁ’%ﬁ do not destroy
the glyeine eeseptor soblvity s indicsted by the sxveriment
shown in Pg. 17 end Tabls 6. #RK4, which Bed bewn zub through the
geetylation procedure, win socept redicsctive glyoine o the sens
exbent =2 that of the control 2808, The #tpbllity cvrve of the
twice scebylsted @l&ngiwim labelled sANA {soetyloted befove snd
sfter ledelling) followes espentially the same course sg Zhet of

the control semple under the identicel conditions [Pigz. IT).
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The wechsnism of stabilization of the smino scid esters
of sRNA By scetylation {(or seylstion) is probebly thet electron
withdreval by oxygen of the serbonyl group, ﬂﬁgﬁﬁ”, wakes the
aitrogen of en emids & much vesdur electvon pourse then the nitrogen
of an emino group. Thus imlroduwelion of s atetyl grovp linked o
nibrogen of the smdno grouy vill nmovmelly incresse the thermudynamin
#tebility of the sming seyl AHA. It would be expevted thet &
groving pevtide chain esterified et the ocayboxyl end with ahNa
welecule ought Yo be wore steble, sinee the peptide ester i nob
protonsted (109},

" hcetylesion of €M giyeine labsiled sRMA could not be
ascomplished et tesmpersburss higher thun 6ﬁﬁﬁ, ginse 1t wan gube
peowently found thet ot tewperatures above 607 the @r@%&aﬁ of
soebyletion sontained little mediosctivity. It is probeble that
et #uch & high temperstuve the sater linkege of glyoyl RUS was
broken belfore 1% could Be sostyleted.

. The resulie on the reconsbitution of penorentlic RNpse-
ﬁréé,%ﬁ SRNA showed thok the specifis sotivities of the lebelled
a4 obtsined under theme conditlons wers very much lowey then ueusl.
The reeson for this verdeticon 1o nobt knowr, but mey in pert be due
W the breakdown of AP by APage {70, 114), sinece the wmiwtures

{no ATF regeneveting system added) were preincvbeted ot 37°C for

20 winutes with the "l 5 enzywes™ frsetion. I is eleo possible
that sANA ves degraded during the preinsubstion pericd. However,

the resulis do indicste thet reconstibubion of Hlese-treated sHNA
cen otowur. The glyeine scgeybor astivity 1z gosn % be highly

sengltive to the sobim oF punorestic Rises,
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It is shown in Teble § thet in the presence of &4TP end
CUF the percewtage of reconstitublon of glycine scseptor sebivity
of the pancrestic Alese-treated oRNES wes muoh awelisr then in
the presence of all four nuoleceide triphosrhetes ifndicating that
the #88A hed been adtecked by the AlHese move then vewmovel of
Celpd end group.

Nov-elle st sl (101) found thet leveyl RBA of B, woll,
which lg one of the wost résigtent snive zoyl-HEA to B subtilis
Rfiegs or Riage T, digestion, is relstively sensitive Yo digestion
with pemcveatic RNese. When sBNA wes trested with 0-001 ug/wmi of
songreatic Riuse for 20 mmﬁ% gt 3770, they found that such
Rsse-treated sBNA shoved ouly BOATH of leucine seseptor setivity.
However, ¢they heve not yeb Dovestigoted the sensitivity of glyeyl
REA tovarde ypenoveatic Rlese, nor hove they shown rveconsbitublios
of the sming ecld geceptor sotivity of penerestic Riage-treated
SREA .

Reconstibution of pyroghosphorolysed sREA has besn sbudied,
Tt hes besn shown thet incubation of sRNA with inergenie P ospyro-
yhosyhete in the presence of & pertielly rurified snzywe Praction
{nucleotide incorpoveting enzymes) indicmtes thet s pyrophosphorolyeis
of the sNNA occurs whish results in the formeticn of the P-P-nucles-
side 5'-trighospheies in the seld soluble fesetion {Th, 105, 112).
Parther evidense indicsten thet uwnder lludbed conditions this
yrothosvhorelysis results only in revoval of waslsobides st the
acteptor sud. The resulte of vesonsbtitubion of pyrovhosphorelysed
aRNA {Teble ) showed thet only OF and TP weve requived 4o vestore

the glyeins seceptor sebividy of the pertlally yyrovhosphorolyrzed sBWA.




Bren wham the sRNA hed been pyrophoschovolyzed for oue hour wnder
the conditions veed {(mee Table &, experimeut 2B) neither TP mor

WP shoved a significent restoring effect on the glyelne soseptor

artivity. This is in scoord with Tewsenik &b 2l {77), who found
depsndense upon CIF for the binding of smine scid to #MNA of pre~
Incubated ¥l % enuywen frection for the 14 natursl f:m sming
auids tested, ineluding glycine.

These results support the abﬁérm%w thet pyrorhosghors
olyein of sANA ovcwrs only &t the ewioo soid posptor end wder
the limited conditions. The resstion cen prosesd further iF the
m&mmm is inovbated for & longer time or in ihe presence of &
higher concentration of pyrophosihede. This wusual resiotince
of 48HA S0 fuorther pyroghosyhorolysis is probebly due to ite
balleal secondery structure. The sueceptidility of the ewing
ssid seceptor end toverds the sbtiesey by certsin ensyret Bes lod
to the suggestion (22, %7) thet the seceptor end is not in the
region of hydrogon bonding.

It s pyperent from the result of the Piuger-print of
yencreatic Rlase digest of soetyleted ﬁ?ﬁswgm&im lebelled sBEA
{Fig, 15, Teble 10) ihet giysine iz eceterified to AP of the |
fernloel awzf«:e}%wﬁ snd by the action of glyeyl RS synthetese,
This divect evidense for the existonce of the glyeine satey of
sdencsine in the penersstic digest vould anot heve been obbained
17 the CMoglyeing labellod sRNA had not been stabized by |
seetyletion, since the helf-11fe of the glyoine ssber of sl
is only 89 minubes (Fig. 15). The finding thet s considereble
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swpunt of redioetivity was found in the position wlighitly sbeve
spot 1 {the Ry Tor this redlosstive spob iz the sawe us thet of
free H-scotyl glyeine, ses Pig. 19, syob 4,{Teble 10))ir coneidered
o6 on Indlcetlon thet degredation of the muetyleted glysine seber
of stenosine bad been osouring ﬁﬁ:&i@z@g the sourse of chrometograpby .

The vesulls also suggest thel penovestic R¥use atiooks
the 6RNA remdomly (101) since both Cph-scetyl glysine end sdenosine-
scetyl-glyeine vere present (Fig. 19, 20) in the Rese digest wder
the conditions wsed. However, 1t 1§ nob clesr vhethsr the acoty-
Isted glyedns, vhich wig eaterified to the tormingl residus of 8,
will zeuse The fisee ebbuchk preferentislly on Cpd scetyl glycine
vether then on edenvsine-peatyl glyoine, since wore redicsetivity
wae Tound In epot 3 then in spot 1 {36).

The repulie of peper-striy slestverhoresis of the slsline
hydrolysate of spot 3 shoved thet i‘&fz%mm of CMF and stenceine
in & molay ratio of L-26:1 {Plg. 21, Table 12).

sheorpbion spectras of mizbures of stonderd OMF snd 8P of koown
moler retlos with the eluwbe from spot 3 suggest thed spob 3 wes
aumposed of CMp aad adenedine in s reatie close to 11l, in fair
agresment with thet obtelined by smelysie of the alkaline hydrolysate
of spot 3. These resulbs indicote Bhet spod % must therefore be
Crds

HMoreover the presmnce of fres radissotive Nescetylylveine
in the Tinger-priut of the panevesdic Rllase digest of seetylisted
sfs?’“g*mgg}.y@im lgbelled aBER «leoarly domonstreted thet the %ﬁii*wggiyaﬁ.zm
witleh had been esterifiod %o oRHA snsymetiselly hes, in fect, beon

setylated by the scetylation yrocedirs.
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The fingereprint pettern of the pentrestic digest (Fig. 15)
snd the alkeline hydrolyeste {unpublished cbservetion) of SANA shoved
thet adenosine wos the only nuzlecelde Pound in the fingevwprint
of vat liver shA hydrelywate es fetected wmder the UMY, lemp. No
detectable spote corresponding to other nusleosides could be observed.
These observetions sre in sgeosment with the veeulss of other
lmrestigedors showing thet sdenylis ecld 18 8 terminel residus in
the sANA molevule.

It wuy ve conciuded thet the berwine) nuelestide sequence
&% the swino seid soceptor end of glyeyl BHA is Fypled vhere Py
represents s pyrimiding. Tats 18 in egresment with the vesults
Lroan mam%mﬁmﬁg of pyroghonrhorolyed s8N end ales in accord
with the findinge of ofther lnvestigebors with other smine aoid

seceptor RilAe.




ABBREVILLIORS

ap ¢ amine aeids
gBES : soluble BHA or sccepbor REA or trensfer Riiy
PREL : gibﬁ%ﬁmﬁ? Rﬁﬁ’

DE4A « wyrd ] 85 8
AP s gﬁa&@&za& %&ap&aﬁwﬁa@%,

§%¢2 radisoactive inorgenic pyrophosphabe;
TCA ¢ trichlovoscetic soidg

PC4 : perohloric seid;

cpn 1 counby per minube:

0.0.: optical density;

up®"s magnessium ien;

¥Vt ultre~violeb;

ay ¢ molar exbinction coefficient

Eé®é4 extinetion coefficlent ab 260 mus
Riase s ribonuclesses

phy ¢, DU amd pG 2 §*§&ﬁ$§&ﬁ%&% of ;

«@ﬁ@%&ﬁﬁg eybidine,

A¥P, CHP, UMP and GHP g’ o §* m@m@gﬁ%s@k&%&g of adenosing,
| gybidine, uridine snd gusnosineg
? + adenosine, eytidine, uridine and guanosine.
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