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I,  INTRODUCTION
1 'mnalauonalmmuon' R

.Signiﬁmnt a.dvanqea dealing with 1n1tia.tion of protein ayntheals \’\w
" first appeared in tho litexature in 1966. Verking with Zncherichia coll,

Clark & Mrokm:l M.ama and mpocchil Hebatar Enga].tgrdt a.nd zudar: a.ll
' 1ndepond.ent1y mpllcatod =othicnine as the' R-terainnl aatho acid, with
introduction into protetn medisted titcough H-formyl-sethienine, = These - o
mlymﬂu@mnuwammmdmmmocmumn -
_ nechanlsm of tmnhtlgml mr.nuun are now fairly woll understood (Iansyel

& Sbll 1969 Bratachcr. 19?1) _ Although tho exact aoqmmo of events and

tha dstalled interncticns are to dato still unkncnm an overall ln.thuy my
~bo adequately remaent.edm in figure 1.
Mamhenoinnsmmmﬂthnmtobon@xdadumuc

_initiation; this inoludes nlt,ochaﬂrla and chlmplasta and 18 characterised
“by the presense of. r-mr.-t.sm.sr and 703 ridoscaes (Marcker & Salth, 1969).
The Iattar chmctorimuon may not bo unimsally aypuahla since tho use
26t-tiUA has been izplicated in E.coll infocted with a 1,
phage mutant/umable to syntbedu tetn!mh'cfohte (Qein ot al. 1966).
nﬂn folate. requl

. nmmtcf_S*-Lomﬁmﬁﬂ;('*3---&-'1'»"'-»1'- 1972), -
and H,cutirutrun (White & Bayley, 1972c), but nevertheless it still cerves

ntmt'uxmmuaMMMmmmm-dem- |
ryotio inttiaticn, The latter fara of initiaticn, although thonght to
Mu:mm:m,umlywwwmam
| rmummmmmmnw(mmamm 19%69). The oo~
' :fc:urhted mmmuy honmba tunyhm byan E.colt mnafmyhao

1 \



‘ 1
Pigire 1
| v . N
Dro}m.:yotic 1n1t1ntion ' o "
R . ' frem Haaelkcxrn . Rothnan-Deneés (1973)
305 . IF=3" ' D IFe2. S | s
3 308073 —— t 305,172, 17-3 I, -
p——— A .
- foet /
o e __GTP - .
. . ) .’ . .7 1 . - IF-]. } }‘
“ ' ' L 2 ‘ T :
. 1F-2,GTP.frot ~ l $305. TF-2,G . Mot IF=RaRiA, IFe1 25 |
. F - oo ) . I
mot - _. 7 T 303; L’-’-Z.GTP;ﬁﬁt.ELT{;‘iA. IF-I 7 -I}-I-
IF=2.57P, If=1, GIP ‘ & . R
. o ,503_._""1 - - ,
v ' ‘ ‘..'__-_____.u-l. Py
¥ p v

13’ "-..um".i\aot.-:’{k ‘:‘ -——

1?-'1
. -
.
| polyoana .
IF-1 ta probably needed cnly for
| i the nlem of IF-2 in step IV-—s V)’

IF=1,2,3 = mu;n.ica factern, - but 1t m bun obairnd to uuochto.
fnot - formylnothiciing tRRee . with conplm 11ke }_I_-fl!d 1T ta vlt‘i'o.'
I - 7 = key stages in tho gTocess, 8o it 1o lélndd_ there ss well, -



k)

as 1n the case of ymst mougo live:r, rat ug;er and mbbit. reticulocytes

. (Snith&ﬂamher 1970), aritmynotbereeogniaodbythe E.colltrnns—
fmnylaao &3 in the case of wheat eatryo, (Ghoa.h ot al. 1971).

- memqmmentfarthapresemeofafmlgmupmm
fullyu:ﬂarstood InVivo studies- uth‘&‘colt ‘h;mted with trinethoprin
which blocks the ayutheals of tetrahydrafolate, the Yeemyl group dnnur. )

: d.ld not result in ca:plete lnhlbition of protein synthesis (Bretachur,
1971) and. in vitro assays with E.coll did not requn-e famyhuon for
initiation activity (Clark & m:-.kur 1966) The conclusl'on drawn by
tho latter authars cilled for & .strustural specificity of the initiatar
tANA and the presence of the fm-m'rl groap to provent that LTHA froa in-

" termal insortion of nethlonlno ani also to enhance the rate of mtnuon.
Thn diacovory of non-to:wht.ed lnithtars mt.mined meamh both 1n |
"tmnoftheleohuonmdmmtmlmdmm npociean.nd
mmdmmummrammmmm-

ot

sartien, .
| memviu-oresultnnpartadmm(mmmotn. 1971y
'm.ammkmwu1 wmmmmmh. mz)u-vommmu
thoe views of Clark and 'arcker, Using physiological assay conditions,
1.0, low 22", cpanif!.cityhothfcﬂrt mstrmtmmuwfwlm
‘has bean dextnstrated with ‘initiatien find olancation mnm "It-ts pow
‘mwﬁtmznmmuommmfw1mwm -
mmmwmarmmmmuum;mxnm"
,mr.uuanmddmumms mlummamhmmw
1c1tyof1ntmum. Mmzmdmmmmummu-

'amm"‘mmmmmwmun. {1972, xm)to
/
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T , @ - s
z-eside 1n a unique muclootido eequence lacld.ng a pacudom:aou Wsoi- -
: to 3' On o d to 3' o,z{ S L
P '~. A o @
I S & SO R B X -
$ .' . . - . " " . - n . N . v
¥ ] . . B [ ] N " 2]
'- - -U E -y . . J '- - -A‘ ::
o . ¢ ™ :
- -‘E ; " ' '.- - -ﬁ :'
[ ] - . “ . H © * t
. . M . v . "
i Lo T R
i gl v N uged
A . ok
, : 'to anticoder loop N T X nnucodon loap
*"‘colit.. \t -Duhoetal.1968 e Mquomucmolﬁ
" sresence of ;:smxlomll qt t_.hin “' rabblt llm Yo
/peaitlon univerml to an titiin-active . shoop mmrya;hnd

ln pxotoinmthaaiauhlchhavoaom yea.st
beenmquonca‘.l " wheat eptxryo- -

mt

” *ho initiatoxr &7:A apooica studied thun m- havp all poasoam

' certaln mopertica conconittant with thetr spocialised ﬁmuon. Fne
clpnlly azonsst theso !t:us ‘been trm\lr ahun.y to I.niuato g:otein mtheain
1n v!.tro at lov :x.,;zioalun ccncm:mtiom (balmt 10i) 1n tho presenco of
init.aunn tact.m a:d a A contalnln.; an .‘..niu.ation codon (Imm-ol 2511

L 1969). “tmoc:cm-:mormmhmm A and S (,hmnatal 196?|
 tetts,- 1969} humsmn andther unir-un pro;varty - This typo of degeneracy |

t.c:m‘dn tho "im* taco m um”codan La appoalte t.o tho, fwo‘ohle hypoMn

| cf rick (1966; nnd is mot d&crn by nny other: t."’ul. _ “bn lnlt..nta: t“ﬂm
almpoammthnabﬂltytobkﬂd.l:wﬁytorimm lnm;n:mototw
ap""vr::'u.ta w;nm in cuch o faghics that &t can react Umedtataly with.
e :xmln rmlt&n: in tho fa::nttm of mwml-mm ('fretmhn:'

- 3
L
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: \-r/,-__ . . N '. . ] X . . I )
_ Farcker, 1966') . This ability 1o not shown by any other aminoacyl-tRNA,
net : o

mmmemmmmn , and as such has provided in vitro
‘ nn asmy specific far tho mu:ial WO bond (Ihdm: & Burmyn. 1966),
and in vlvo an uxpurmmtal apln-oo.ch emitablo for detoction or the initial
a:nnn w;d (Bachmrar &: Rreu 1965).
The distinctive featires of tho intiatar tRus™ speoles as de- '
ncribed ahove. uhould eervo to datm!me which, 11' olther. of the two .

L P

nath&onina wcept.‘lng species of tmm proaent in H.euuruhnm (Hh:I.to &

. Bayldy, 19720) dould sexve as an Initiatan RN,
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Al for :;:i-ciﬂ.h ard thoy undervo lysis whon gudjoctod to low talt concon-

RN o8 St

L

2, tnlovhilisn
The buctc-.-ié to which this thoals'relatea is unusual in a mmber
respocts and t‘mref ore it secas ammoprlate at this point to roview

sene of ita ch.:ra.ctc.r:istic fmtms o that the latar results can be pl:tced :

"4n their grOper cont.ext. This 1,ntroductipn will,of ‘neqosslty be very.

lintted and rofercnce nust't.humfarc be oado to the complete reviews pro-
vided by larsen (196?) and Kushner (195q) o A —

L

p H.a.lohn.ctetrhm cutirutrun 16 an extrese haloph—ilo. as defined by

to requiresdnt for 20 - 307 racl 1n tho fediux for optimal crowth (m:-ncn
196") Lt 13 a neaber of tho fanily Psoudononadacean, asn dcsc:r“bed in

the ?th odlt".on of Jexrzey"s ‘.amnl (‘*roed nrray & Smth 195?). and 15

one of flvo spoclca which tocothm: coaprise the ‘;omm ¥alobacteria. Thegse. - “E

mctorta a.ro-slendcr rod.. 1> 6 nimn -which are ohlizate aerodbes a.ui aro
p**—-ented with ca::otor.oidn. - The:r aro ras namatiye, do not form spores

a.rd posscss polar rla,-_,olln vhon notlle, ﬁ'hcar roquire at least 12 - 1537 L

tratien, 57 :all. A study by Yocre I leCarthy {196% ) showed that otrains

of oxtresoly halephilic rods wero closoly rolated but thoy waro not related

" to the conus [alococeli!, tho only other extrene halophiles, ar to the less |

raloshilic bactecta,

N . Tho biochmiéai "fmturon mm at ;:row aro ‘usad to c*.a.mctu:ino
thoe rﬁlotncterin are di-oc’.cd tmm thelr mclecules._ ™o -......}'n el
thano mu pccaam a hlcb 3C contemt, 67, and they all contaln o
mgeuzta T4 of 3T comtent 57 - 607, whoso functics 1o m}.nagﬁ tut whose
extest vmﬂmg-w - 367 cf tho total T topeniing cn the species ¢
(*ocxe & Fetarthy, 1*1(:;5)“ "\ey::cama niquo poopholintds which axe

::::::
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they ahould bo constdered secondary to the Amdazantal ehaructertstlo,
. manely tmt theso tmoteria crow, and Mmoﬂymiw in neariy

’ . . - . .
~ . . s
. . i : )
LY . .
- a .
. | o . .7
) . - .
’ .

derivatives of glycerol diatﬁqr rathar tho ugual die:':tmr (Phtca. ‘

‘1965. 1966).andthoce11u1m-malopoappmmtobecompoaedmlmcf

npo-prote_in Iacldno a rigid mucopeptide layer (mnun & Shorey, 1963; m-wn.
1964 Knxshnm-. 1964 ). Tho structural mtoim studied thus fur appear to

-hbo acidlc in mture, aonhmhythoribomlnrowims (Ba.ylay !ma!mer._

1964; m;vlay. 1966) and the emmlo;:e proums ('imxm. 1063; Fun:mﬂ 19641

! }mhnurmﬂCnlahl. 1966 "1na.1.1y mwmmmea theaselven

arohnléphﬂlcinthaircnltmqumntatcrbommbmtymwﬂty

(saxter, 1959; Holmen & Hnlvurmn. 1963). The fm.tm-es unted above
’ prolnbly roproaent tho -jcr ad.nptationa of t.ho Halotncu:rin but as nuch

PR

mtmt.udt:rlne
mmmummmmtmmmmmnemm

cf the dmlomt c:ra.amsml percoability hareier oinco it han bom

chown for mlimrltmtkntﬂmmmnuhrmlmmucam-

'mummmmntnuymmunntrntdmmlnst
(Criotian & wvaltho, .196..).. Theoe authors also’ inticated that the pooe
rane - poapeasad o mloctiﬁty for the concentration of potacaium ion and

mécmlmlnn'cra&dhnuthanzwmtdmt&mmm@of

b, ammo.maamwmmumdusvmm
1.urvm Ithdmuﬂm%tmmmdm
;mommmm.mmmnmt.mmm io -

o

: rammm in mlent eaticon,

mmmmmmdwamﬂmnw

'_mmmmdummmmmm ﬁm‘n: utmo!mﬁu-

sﬁ:ﬁé&,t&aaﬂnyﬁt&mﬂmluﬁmafﬂmh&nhgimlmm -



B e A T R o e - .
Wy - .

ahj.chsa.lt emrlrcmentam!cacordly. nnanmmofgaininc-a.n lnsig;ht
lntothottmdananta.lmtmofthomthmlm. Inthcsaro—‘
-mmmammmmq.mmmmbem&-
The coll-ﬁmmtmproducedbyhylay&crifﬂths (196&‘:.1:)
and"nmgxs & Zayley (1%9)mmmwmmmwmqm
:u:zrtr fe noarly ua.hmuno talt conditions.,  However, thecoupomnta a:d
mctlmhmlvedmdmtohhaimﬂ:a&nﬂartothmfbmnon

_./

nalopmucmmumuuammmwwncmumcm
rents, notahly“" a.ulr‘{a.. Qutbotnaisofﬂ:mrm}tstheauthm
‘cmclmm that tho espential reatm o tnnslauun vis, cbdon-anuoadon'

: rocogmuon. animcyl-ft:"m formation am t-andfer of mm:::lmm had.

. rminedxmctnngal mmmwmmmxm@am\um -
"mapmtmzmmaomammdmmmmmm
mzmmucm.ymm
o mnw.nmmmmmaaam—r-
qmmmtmummfmmmmmmwma
mmmomwwmmmmz‘mumrwm
Mut_iaa of 505 and 303 subxmits (rayley, 1966 ‘auser & myley, 1968).

.'mmdmmm‘mmmommm
mzmmommwmm(mmamms. 1968
Tate & Saylay, 1972a). nmuymmla;mmt.mw ot to ‘C
mMWMm&mﬂ.mtﬁm ovidorcad

"',wmmmmmummwmmammum) |

' mymmmaurmmm.am&cnuthmum.
mmwmmnmmmmommmm

R



cerned t&e Frocess ot initiaticn, Methionine. by virtue of 1ts stimilated
' mcorpamtzon with’ poly (GU) (Bayley & Grif*fiths. 1968'b). had 'been mpu
‘cated in an lnltmung role. but o Mdanco was found fur the prosence of
fornylmethionine or a famylatlng systeax (¥hite & Bayley, 1972¢).  However,
the results 1nd1cazted t.ha.t ono Bpeoicn of tmmm could be fcmlated in
‘an E.coll mtem. and thmfm At was constdered possible t.bat mnmuon

in this mlm::rotic ha.lophnic eyuten was ainilu- to that ‘balieved to oecur
| in m:.laryotic c:r:gn.ni@

o This thcsia wag’ dasi@ed to mostlgnto the poaalhle invelvezent

of tRHAP®® in tho initisticn of jrotein synthesis in H.cutirutwunm,
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1 ;V'VGrowthofBactaria SN __e o REEN

'mé studies'rep}:rted 1n'uus thesis pertalned to Halobacterium
cuti:m?mm straln 9, obtained ﬁ'mn the National Reaearoh Counctl in

- L4

SRR S
ottawa._" CT s TR

. ,, -
— . v K

) The colla wm}e grown in the m" Sahgnl and Gibdons ( 1960), -

w‘.lth the axcepuona that 10 pp= Fe (&s Pesou) wero addad and the final

p:{ was 6.2, The principal 1norgnnlc salts in this qoaplex nedi\n ware

b 3 YNald, 0,27M Kcl and 0,08M Hgsou; its exact cmpoaitlon and prepn— .

mtion m doacribed in tablo 1.

' Batch cultures (12L.) were grown 1n & 4L, Rew Brunswick m::rofern

: bench feérpentor a.t 37°c under oontiuuoua aoration, air nou 3L, pcr ainuto,

with a stirring spesd of 300 rpa. Foaning was freventod by the addition

of . Doi Ci:rrdn;; antif A reagent, | Tﬁe cultures were hocuh"tad gd.th a

5% ntu-t.fné; 1n6§:u1m growm for 24 s, in an ':'m:lmoya: fhsk in & rotary

ohaker, - y ( _ ' . "

, /Hnnestlngmmhlwud ntO-thJ trifu@.tion a?. 7000m

'f&rlo.nin.inthoSmm-SArm.orpmf Iyinafmarplescm-
-.,t.inumus contnmgo nmning at 30, 000 35,

v Mcmsmnshod

us.co mh ccntrmmng in a soluticn cant-un! b,3 xall, o.tm raa, md

'O.IEE Fbsa4 a.nd vero oither used directly for ¢ L-freo extraots cr froten

- 10

|
}
[
|

L.}
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Table 1 N
. Cdﬁﬁiex 11quid medium for culturing H.cutirubrum
. - ! B e ]
/, o fL‘-I' -l . . Hi ) .
' Yeast extract (Difco).._ » : 10 g.
Casamino acids (Difco) L 7.5g.
K71 , __ o T2 g
Nacl o 250 g.
. . . ’ e ) -
Sodium citrate _ : . .- .3 g
FeS0;, . . ; ;'-:-'j"” 'S ) IOPPIEI-

tiuﬁe adjusted to 1 litre with dlstilled water

. pH adjusted tq 7 - B with NaCH
iugoclaved S‘nin.

Volume of filtrate adjusted to 1 litre.

./’
pH adjusted to 6.2 with HC1
Autoclaved 20 ain. ' o ";)
o \ >
r
! LN

b



2

Moure 2 [ .. . .
arowth of 4, cutirutrun in a New Brunswick Fermentor

o 12 litres of co:plox ::ediun in a 4L, voasel were 1nocu1ated

with 60&:1 of a 2t n.hako culture. Oyucal dans?.ty readings vere '_

takun with a aauach and Lozb Spocmnic 20 at 660nn,
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2 ' Preparation of blological extracts

A H.CUTTRUBRUM

-

" A proced\n-es were at 0 - 4°C, unless otherwise stated.

Bolution D' containod 3.0*1 KC1, O0.i¥ Tris-HCl,pH 7. 6 0.1H P’.gAc

3

<

and mn ?—mmptoothanol. 1 . - ' ’
1 5-60 extract - | " . . Bayley % Criffith (1968a)

-

Harvoated. wvashed calla vere honogen:.aed 1n a ghas MOthn'- , B
_ Elvenhjon honogamsar with a volmna of solution D' corresponding to 'l - 1..} -
‘tines thai.r wet veight togother uith lng. ot eloctropho:reually purﬁlad

DliAse par-:,{hl. of added D*. The DHAso was added as a solution of tng. /a1

tn 0,14 potasaiun acetate, pH 5.0,

mamﬂeMomtmothd&mmhmchm-

tr!.n:.snuon. once at 40,000g. for 20ain, and twice at 600005 for 30min.s
in each case only the upper lsofthosupurmtantmrouxnad The |
> mthammudmnedmmz solution D' and theh.was elther - -

duoouyforﬁmhurmumormmmmMmuno

' a.t llquld nitrogen mpcratm and stored under liguid Hz.

11 5-150 extract o | amyia;&mrﬁth(1§68b)

3-150 utractamobtunedbymmmu ‘
muntatxsom fcr.-z.ﬁhra 'hOu';!pe:'b/ cfthe“‘ tant supar=

muntmmmmmmuqudwz




.

111 Synthetase mtlon ‘

_ Sepration of transfer RNA amd aninoacyl-synthetaso was achisved
by either pH 5.0 treatnent of the 5-150 according to Griffith and Bayley -
 (1969) or by gel filtration of the 54150 or 1ts 19‘5’-:(}‘“5223% precipitate
on a Sephadex G-50 or G-75 column in solution D' according to 3.M.uhite
(1970). " In both cases the synthetase fraction'¥as frocen and stored in
'aolution D' under nquid Hpe ' =
The sane Saptadex;u-ocedmalso;u:Mdedasmeofnanstmm but
this was contaninated with considerable amounta of mthotancs (B.Y%.white,
1970). | "

iv Ribosomes .- T | |Bayiey & Criffith (1;96-85)

Rlbomea froe of enlogenous RRYNA wuvi.ty were propn.red by pre—

' 1ncuba.uonufs-60utznctalnbulkat370farhm1n mthomctlon
ndxture desaribed m table 2, The rihom.ea were 1so1n.tod fron thin-nlx- _
- ture by centrifugation at 150, 000g, for z.stm _The resultant pellet
vas suapendod in uoluuon D' using a glass Teflon Pottnr-mvmhjen hozo-
gmlurnndaainudlmtodttxso.m tarZhrs I’hopolletmasain_
mpo:ﬂnd in aolution D', clarified by low npoed ccnt.nmsntion and' trozon
and stored under 1iquid R,

L



TR e

, .
)
Table 2 ’ ’
Reaction mlxture for bulk 1mcuba.tion of 8-60 extracta
in the preparatlon of rlbosames frea acl’ endogtmous nRNA
. - o ’ | . ‘r, .
/\I\a ATP (0.031) R ' o 025 .
o PEP (0.12M) | o a 0.25 nl.
Na GTP (0.012¥) | S 0.375 nl.
1 Tris-Hcl, pH 8.05 . : "0 ..125 nl.
| S}!"NH o+ 0,61 (Nﬁu)'zsba“- : | S 075 mh ?
soltd k&L | - o © 0.615 B8
5-60 extract in D' ’ | " 2,00 ml,
| y total noatral voluze & .75 L. .
oainn.l £1n8] corditions: . _
| 38Hh(§1 12:11:11,“ o.qsmxw 2n¥ ATP, BaM PEP, o.am«m.

* no allowance has been made for the voluze of dry ealt added and
therefore the final concentraticns are aughtlylomm those
provlc_iud adove,
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v 'Iransfar— RNA

. Two nethods were. eaployed = -7

a ‘= according to Grlfﬁths & Bayley (1969)

F&:ozenorfreahlytmrvestedcennmhonogunlaed. ,togutherwith

'avohmeofl)' oqualtotheirw%waight mammattop

speed for 30aac _.The honogemate was incubated with INAse, 1sg. /30:1 D*,

- for 30min, at 37 % betroro belng centrl.mged to cive an S=150 supmmtant. _

The pi of the aupemnmt. artar pH 5.0 renoval of synthmses

mmdjuatedto?.GuthmmHandthemltcmmtionmro-

0

“duced by overnight dialysis acainst SnaM H@_Ac. Ms-hm.r pH 7.6, 2-mexcapto-
.ethanol,  After dialysis, 0,01 voluze of sodlua dodecyl sulphate, 0.12533.

Jel., vas addod and the solution otirred tharoughly for 20ain, —Transfer

mAmthmlmhtedhythomlphemlmtmm@mmdpn-

'camm ‘with potassiw acetate, pi 5.0, 207 ¥/, and ethanol (Kn:b:r.

19561 von Phrenstein ant upmm. 1961 Noldave, 1963), The precmtmn
tRYA was ruumlvad in the l.ov calt tuffer uﬂ reproecipitated with.
potamlm mtate as bafare. .

The final mrecipitate was then maainly washed with ethanol-.
water (211), gzm-mml (112, 111, 211) and flnally anhydrous o?.hcr
bdeMdeamm“tmmmn -20%

| (mreparation A)s Altermatively, the final ;meaipluta wvas d&mlnd. m -

distilled water and dialysed nxumlnly a,gunst 2:.'{ z-mptootbanol
The tRHA mﬂm: freeso-driod and the mulmtﬂry powder stored

at -20% (smeparation B).




s e . i8

-
-

b - ﬂ&ccoi'd'inb to Gunthtn: von Em'.‘ensteln' (1968) o

‘irozon or froshly harvested cells vere homogemiaad togeth&r with
a volume of 0,1 Tlacn, 0,01 }”a'(!lz, 0. 011! 'I‘ria-HC]. pH ? 5 and 1inM 2-nar—
: captoethe.nol carrosporﬁing to 10x thelx' wet i,ght and an eqnual volune of
887 phenol- in a Waring blerx!or at ‘bop cpeed for one ‘minute, The pm.ses ,
wero s'apnmtdd‘by centri.rtxsatlon and the Yower phonolic phasp was ro- '
exmctod with tho a.'bove aqueous Yuffer. - The miSleic éaici m Frecipitated
. fron the poocled aquooua phases by the addition of 2 volunmesa of 95~ ethanol

| ‘The high M.V, mIAandlm‘K were’)moved bymeanaofaniwpm-

panol fructiomtlon (2ubay, 1962) 'st/total nucleio acld precipit.a.te
mdlnnolvedmoyiuoditmacotato pH?O towhlchmthon slovly

added. dropu-lse_ﬁ-oa a soparatary ﬁmnel 0, 5b voIm:o of, {sopropanc).

" The tc:pe:atm of f.ho final uolutlon was raiassd e nnd the high mole-
_ cular ueight mturhl vas sedlnamed hy ccumm\tyzx 'ho aupcrmta.nt
was retained and .the proclpitxtul mterial was rodimlva in 0.3 nodiun
acctatu and mipitat.ed asdesaribed abmo The 2- mxpm'atants mre |
conbinoﬁ nnd LRNA was preclpitatad by mm addition of 1sopropnol
toa ﬁ.ml mnccnmtlan of 0.98 voluze, ' A
The $RHA was then troated as in method a. either by washing - IR
_mummmmwwmenunmmnwm 1=
racl, wz-weaptoomnlammezo-drﬁns ’nwdrypaudurmntcmd

- . e

a;: .20 c.. T w7 R <
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3 E,COLI
— ’ R
. - i 3
1_1. S-150 - _ . - - | = v
. ) a .
\

. s..30 extmcta prexm'ed m?;rdj.n.g to Hlm'ban; (196'*).
cenmmsed at 150 OOOg for z.Shrq, The rosultant ‘Bupernatant (.;-159)
‘was dialysed a@inat 0,0%1 KC1, 0.01K Feho, 0; Ot Tris-HCl, pH 7‘%3

and M 2-:maptoet.tnnol anmd then’ frogen and otored under uqum ‘12
11 ¥nshed ribosozes S D R

‘l‘he rlboml pollet o'trt.unad by cenmm@uon of an 3-30
mtat. 150.0003 furz.Shra mtrum.aomdinstoma |
\:‘.{ﬁ“ﬁ%) “The pollo% wa mmpmdaﬂ in O.&SH X1, 0,018 Hm
0._01r u-io-afn, pH 7.8 ad Gan 2mmoet)m1 (huffu- A) plua 0. 5:'

wczmumeammtmanlnuoarwam ne"c.ﬁ mnbomes
mmmdbymumlt 150mffammwndd

L 1nbuffcrh.r mmmmum.m ma:rarem-

. Mhmuhamndwmwmummm

.- 41 Transferace jreparation - L S -
o . : “ : < ' ) . . , o ,.”"“ .

"

_ ‘n.'nnafm were obhind h:r (mb)zmb pmcimtaum a! the
..-150 23 dmim by Ravel (196?)

o, . b .

o
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3 Invitrossmayeystams
A HCUTTRUBRUM
LA
1 Pol aynthesin yBayley & Griffiths (1968a,b).

'momctlonn.lxhxreinalwvnlntahle 3.
After 40 min, .trcmemmcntubemeoomwocmto ,
1tmadded1000toldmmet12c-m1nommompmdmwtho_ |
¥-aatno ae1d used, followed by 2al. of cald aquecus 102 TcA, (12

nocessary 0.1nl. bovine serua altumin, 5ag. /ml,, was sdded as arrier.)

S M1mm,at0°cmwimuufmdmmtdbycm-
%tion. Tho p:ooip&uto wvas vashed twice with 53 TCA with contri-

. fuging heated to 90°C for 15 min. in 57 m(mmﬁu. 1952)00010&?.0

OCfc:- 151in, ommumno.bsummmmmmmuum
57-7cA (Nirenbarg, 1964). The filter was ariod at 60°C for 30 min, and
mmcmmmawmmmmntimmmmnsmuﬂm (bs Jlitre.

oct tolr..m) a8 tbc acinulhucn £luid,

14 Antnoscyl-tRiA forzation _aCrifriths s myley (1969).

re.-.n anino wma mptmhs_;cnxm. in which cass tho_!m:ucgtttad

(2. *..‘mzo,\ 1970).

R te T 20 0 nin, at 7 C the reaction was. tmimtdm use

'ura:wammwtbothathmmtm



~ L2
/ ;"“'ﬁ E
Tatle 3 _
| Reactlon ni;h.trc for H.WM ;olw_ig .
So1td KC1 | | - ’ 20 ng.

g mcl + 1,64 QL _ . B 0,025 ol, ]
0.61 Trin-HC1,' pH 8,05 - " | 0,005 nl. oo
0,0R1 Ha ATP + 0.0121'va’cTe a . 0,005 nl. |
0.12 Ka PEP - S ' . 0,005 ul.

19 120 antno aoida - c-anino acld (each 8x10 H) i “ 0,005 ul,

bc-n.nlno acld (neut:mlised) . 0,005 ml,
Polyribomucleotide (Sag./nl.- uzo) - | ~ +0,010 ul, |
Solutien D' # | | 0,040 nl, '
| . total noaimal volune - . 0,100 =1, | o
1-..\' R ce | ——
. ey . -
e Additlon"orflrihwoaoa.‘S—iSO. oynthotases, transferases and tRIA
' . \_',_ ‘ ' as roquired
_noa.‘lnal fimal conditionss ' .

3,84 k1, *hcl, 0.5 h’H“cl 0.0 m»-am” pd 8.05. 1.5.-.:}1 ATP
0.6m GTP. 6at PEP, Amnoles cr oach 12.antno md. '
i - mmolcs bc-aaluo acid,’ O-OSBB poerlbomnlooudo.

2-#&2\60@@&:&@@@.

Tarng,



s .
oo b
Reaction nixture for H,cutirutmum Mr lation
Solid KC1 o - : 43,61 3. ' -
S.6% Rall o, ‘_ P 0,055 nl.
0,294 Tris-HCl, pi 8.0 o 70,020 md.
0.3 Ka ATP " ' o .. 0,010 nl,
19 2c-amino actds - Mc-antno ac1d (each 8x107'H) 0.010 nl,
“c-anino acid (mumnaed) - o 0.010 m1,
LRNA in D% - , . oo70mL
. Synthetases ar S-150 in D* 0 oozoml.
Y N oml.
' ‘total ncatral volwme - 0.225 £l.
noatnal nnn eomutlcnm | IR
3.8 K, L.47 Racl, O,0Wt Fehe, o.tm Tris-nc1, ¥4 8. o, ° Q
13uamen=olaaoruch*2c-n1nomd. ’
1 = 20 nzoles **Geanino actd, 0.1 = 0.3 85« L, o o
0.2 - 0.8 ng.gmars-xsocmmmmum. ) :
k 2
{
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111 Bulk mtioﬁd aminoscyl - tRNA - o "
' 'icmorass-minmyl-tRRAmpmpnredbymcuuumofm ‘
* raedicactively h‘belledaninowid lithc:r:nthout the other 19 e-a.n!.no

__-mumumgemmmuonnmﬁswmawpunm

that doecribod in. tau.e h{_;;__g S T
Arte::.mhuonat fcwemtlmmtmimtedatocnth

theadditlonofo. volnnopotlnilmmu pﬂhj. 20 ¥ , amd the

nlﬁmmdidysdfurlhr.mlmlmmlmdhﬁwum-

- acotate, pnbs,andsuaz-nmptocthlnol Msmfouaudbyl

‘\poundmmu.pﬂfbi zo*:"/ amzvolmud%*etunol.

. moprwlpiutdu-tmmthmhlymdofﬁuulmmm

.'wumwummmmmmu.qus.mm

: oipiutlns with etlnml Altarmatively, the u-tm was passed through'

nuburtDRAB mnmmmmuomummddmnw

1 el | .
Bthen-mAmmuuﬂturrurtanmdxmhd |

" in san potassim acetate, 5 8.5, comtainind SaX 2-asrcaptostiancl, - . ‘*

“WWMMmmmmmmn-zd%. i

-‘umu-tmmmu:dfummmnmawmum

stu-ung buffex and lypud Lnunlulyb the eolm.

|
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o

tv bosomal binding |  iuntte & sayloy (19722):
‘Tho roaction nixture io shown in table 5. The pa~tiuiA 120
addodlnsttotha cmplabenixtmuhichmmmtainodatom -
| After 3cmn at 37°C the roacticn was tm:nimtod\’;; tho additton -
- ,of 1&'"....1. of solution o at 0° C "f‘ho 11]1113020 filtar, type Hi, 0. L5
=icron, was waghed with 4al. of D* ot o° Geand tho 1ncuhn.ti,an m;;tnro
filtared under gentlo suctlom:  Tho filter was then washod twlce with

Ld, ufD'ntOC driodmdcmmtodasp:eﬂomhdoscnbod

v :-’.ntlﬂgl - puronycin forzation ' : \ ‘_ o :

~

The procedzmo ws tasod on that of Srotacher & rmm—(i%é) '

. The rcaction nutm wasn 1dontim1 to that ahmm in tnblo 5 wlth the

o tnl, of 0,1 Ta,iF0y, P 8.1, contalning JCUl sethicntno, ard 1.5

of cthyl acetats (mtmt.od with phesghate ‘buffer). ( Tho two p)-ajymvm
thoroushly nixed on & varteX clxer and then were soparated W cmu‘m.rmuen.
'mmmxumwmmmm a:dcommdi.ﬁsf‘sm:i
.c.cint!.lhucm cmmt.c with Aqmnol as the ncln't.llhuon nuld

o
Eer

(S



’ :‘ablo 5 ! . ) . : ’ . ':

4

~eaction Mixturo for H.cutlrutric ribosomal bindins #

Jolid FCL > [’f’ , 26 ng.

a4 A, 0,121 izie, 0,157 Tris-icd, pH 8.0 0.025 nl,
©orghe L : _ ] 9,006 l.
~olyribonuclootide (mz./al. :-*20)" . - 0.01;0 2. . a
an-tTIA tn ST Mte, PH M5 - - - 0,015 nl,

iwasomes in DY : ' _ 0. on n‘.!. o

—— e

2,0 ST 0,048 a1,
. tatal na::gl volwme 0,125 nl.

4

* reaction nixture td.th mm::.. of pzéawci.n '

{and 5TP e nzccsm-y) :nntahlo for not - inm:.:ynin fc:rmtlon
nenimal f“..ml conditicns v - 6
2.5 ¥, 0,088 rohe, 0.03 ris-idl, ¥ 8,0

P

pal;,ri‘oom:clwtido 0.05:‘5.. s = 50 moles _a.a-t.~....§,

.‘ j
i e
- L e—
—~
o
/ z



1 Aninpacy. l-t""H foomation

.

The reaction. n!.xture 13 shosm 4n tahle 6 and s mod.iﬂed i‘ron
that of Tarshall ot al. (1967) _‘ | B

srtes 20min, at 37°C tho reaction tube was treated as far the

:, ewtirutmn cystea, - Por tulk: amincacylation of H,cutirulwun tRHA tho

~ocodure, aficr ingcuiation, was £011owed cxactly as desarided for tho
1 ertirutmn gysten.

1t ivosomal binding | o (Fisenbers & Loder (1964).

—ho rexction 1o shown in tasle 7, Tho aa-tTiA was

.wlealasttothocozple‘.o_ whlchmmlnmnodatom

after 20mtn. at 2°C | reaction win tc:imtat‘. by the addition

et w2l of 0,020 'l‘.:is—'-'i‘.l. Pl 7.2, 0.02.‘—‘. TcAc, amd 0.05.’-2 'r'..‘.",l at 0° C,'
illipare mu::. typo A, 0.55 ulcro:r. vas m..!wd with bfnl ef t.ho

. abovo e and the inculation zixhze W3 ’uumd m:ln:- »e::tla mttun.

T‘!‘.c_flltc:mm:.!‘.adﬂ‘.t.‘xlzstl tbomc:ntOCnnidIiﬂ!a!ﬂ

 cosited as oviously deacrided,

188 etd Q - --aa_g,f “c:m.icn
‘[ .
. ”‘,:n pmco&- =0 W2 rellm:cd exotly acoeding to leder -M...........yn

;'Qr‘”f). : K
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Table 6 -
o Reaction mixture for E.Gold aninoacylation -
| TriseHQY, PH7.S T o 7 0.005 o

0,51 Mecl, - ’ 7 0,005 al.
0.1 la ATP ._ S ’ 0,010 rl.
0.051 Ta PRP . I 0,030 al. g

_ pyruvats kinnso (mg fal, R,0) - NS 10,010 ml.
19 Po-axtoo actds - Po-omino acld (cach 8x107%) - 0,010 ml,
o intmo ot (peutmaltond) - 0,010 ml.’
£RIA n 1,0 3 o - 0,100 ol.
5-150 1n 0,031 m. 0,015 oy, 0,041 Trte-ricd, pi 7.8 0,020 nl.
0 _ o 0,050 ™.

S total valomo | 0.250 al.
.
. ﬂml condlt.lom 1 _
: %

i, 100 reQl,, 202, '&“lﬂﬁm. PV 7.5

Lt AT?, G2 PEP, 0.01ng. pymmto kimo

?"_:c‘p»dmahuc-anmtcid. 1-20::::01@: &'c-anlmu.cid,

0.1 - 0.9 o3, A, 0.5 g, wrotein of 5-150
’ &



Table 7 ” oy
Feaction mixture for E.coll ridoscmal binding -

»

0,51 KO, 0,211 tigho, 0,21 Trlo-HGL, P 7.2 | 0,005 ml. \

" Polyribomuclestids (5ng./ml. H,0) : ' T ‘0.00'5 al.
oa-tANA 16 53 Kho, PH 8.5 °  oo0§al. |
Ribosames im BRS., - . oowm. ™
o i . oosm.
: | total. volume 0,050 2.

373, = 0.0%1 KEL, 0,081 Ao, 0,081 Tris-HC1, pH 7.5
final conditionng | ‘

0,05 XC1, 0,02 Mg, 0,02 Tris-wa, pH 7.2
0.025 mg: of palyribomwleotide
5~ 50 moles aastTA |
2 Aygo Uilts O TAbosames. R - .




4 S_o& paration techniques ’
A - ‘Colunn chromatography N

§ Sephadsx gl £11tration

: G-?Smwlwmcdmmmmﬁmhishult
aolutlon D', a.ul low ealt, 0. 01! Hgﬂz n-m-ncl pH 7.5, oz 0.01M KAB.
pH &.5, lnt.ha monannar.. 153. ds«ﬁndnmuolleninahrgo

mofmubybomngm-ym andluﬁng;tboctcratlmt
2faxrs mqum settling and decanting was eaployed a.t 4°¢ 1n cmdur.
t.o prevent salt mmmusucn and to rezove ﬂm. _

Azsxhscn. gluacolmmmnbdadequnmmuth
the npproMlto burfcr. Tho mpla (rlbosonea. 5=60, S=150 vm or
aa-tRNA) was applied mm eluted by thc same buffer st 2% with a
flow rate of approximately 30 - 40 ml. /.

11 DEAE - s.mu (ammmhjl-éomaacx_) |

DEAE - s.opmnng mmmv:mdm tomahumotal. (1967),
mmmxmaz.sxusm.gnueolmm.qmnmmumo.mn
¥aCl, 0.05% LKaDio, pH 8.5, 0.01 m:n.‘,mo.om 2-nmw.ocmol
li-tmmuprpuedmwoalMchmmdumutha '
ummemum.tucumananu&mﬂm




k)

111 3D - cellulose (venzoylated diethyhninoethyi - cellulose)

1v Roversed phase chrozatogra phy (RPC -5)

= 4 -

A glaas column \as paolced with BD - cellulose according to Gnh.n
et al. (1971). After thmugh vashing with 2 Nacl it was equiumtetl
with 0.45M nacl. 0.01M Mgc.'lz 0. 05 RaOAc, pH b,5, nnd SnK Z-nmapto-
ethanol. RHA or aa-t.mu uas applied in the ‘sane bucrfer and was eluted
slther by gradient or stepwise elution. Complete dotalls of elution . - S
conditions are pu.-oved in the Results section. o '

1

A 0,77 % 58 . RPG'-S'colmm was mpn.‘:ed aécuding toPurao‘t;'et al.
(19!?1) The as-tANA was applied in 0.25¥ RaCl, ©,001M Mgfl,, O. o1~

mom. pH 4.5, mmz-ummndst?cuthanwmudm
e mmon utilised a linear salt gradiant, 0.25% - 0.755 Racl, at !

the saze tcnpmtm and flow mto.

n = - .

v Asmay amd mgm- of aa-tRNA

~ Coluan fractions wore umm etum: wco:dins, to anntha {1970)
or Kishinure et a1, (1967). Amisoacyl ~ tRAHA was mpmm with the |
Mﬂltionon.lvolmofpomuuwmu.prs.zoq'/.uﬂzVolm .
of 95¢ ethanol. mmpauumoonmwmmmumcw |
retention on & Hlmpnro f1lter. . The httc ﬁlt:nuan p:vnd zoYo

" afftclent when dealing with emall amounts of XA,
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N mohxtionofmethionine pzmmina:ﬂihoﬂ:du:imﬂwsm
mmwmmmmmémnmmmsﬂzmpmmor
pyridine - 57 acotic acid, pll 3.5, with an applicd vatage of 50 v/ea.
for 1,5rs, pmnmmdmmumamlszcm--
muwnmuﬂanmmumi nlnmdrin

‘4cotone, mcuoa.cuvo coopounds were d.atoctod. by cutting tho ¥hatman

mperintonlcmstrlmanlcamﬁngmﬂmscintimuoncmm

-

Sup]mwmulnted&onthoﬂnﬁanppwwithoﬁmlmmto-

r:ounnol m‘.‘.e:( 1: 11 l)a.nddnodundcrnmatromtenmtm.'



R
5 _Chenical analyses ' ' M“
1 Protein | B ' :Imcr'y‘?e{ al, (1951)

To tho sa:nple in inl, of uatar was added 5::1 of a ao;lution coil-
\

posedufSD::l ofzaha Bmo.nn.ao:amml ofo.,um.»ou. 5‘!01n )
) -potassiun tartyate, After 15ain, O. Sml. of 1.1 F‘olin reaaont was

added rapidly and shaken, The nbsorhnnco at SOOm. m then t.a.kcn aftor
,u?hi)eriod' of 30nin, Bovine acmm al‘ou::ln wan ﬁaed as t.he standard (0 -

O.lng. protein).

11 L o . o “1Purton (1968)

. i —

clight nod.lﬁca.tl,on uuTs o 1n tho oouposition of tho ‘At pheny- B
Lnino roagent. It ccnc!.stod c{f . d.iphewlnnino 12=], conccnt.rated

LZSDQ. '100a1, slncial u.catlc acid and 0,121, of 1. 64 a.cotalde‘mydo per

2l. of diphcwlmino roaaent. .
i "‘o tho sxaple, p:'WLDu.!Iy-. jiva
perehlaric asld, vas ndde 2 volug#s of d.lphmmmo resgent. The abde

Ly
vl unce at 60&::: was thea

-, after a paricd of 16 - 20 hra, at 30%.

yaex at ?0 Cfur 15:1111 irn 0.5‘1

.)drélﬁodmlmnapm mmmusedutbocundud (0-025--0. zm)

a

411 2WA T " iSchastder (1957)

w

7o the nﬁplo.m 1,521, of wter Wy added 1.531.,_-&! a :‘edlfxum‘ *

PR PO AT PP T I L T T AT T AT ey ety s w o

composed of 1§, excinol in 100s1., of concentrated Gl to which had boea

~ o
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nddedoso.peﬂa 'I‘lwabam:mnceat%ﬂm.mthentammera

speriod of bolling for 20n1n | Ad:moslnn or :.."coli tRIM %o used as the |

. qtnnd.ard (0'= 0.120g. HA).

-~

&

"homplemooml.ofnturm{mtlyuhedmurtho

a.ddit.ion of 0,031, of 10" sacnesiun nitrate in 95 alcohol and ‘Mq cott=

nlotaly hydmlymxl by the a.ddlum of O.M. cf 0.5‘ ,’El ﬁ.rn Totllng fm.‘

1’,_. To the cooled sanplo was mL.or.. 0.7m1, of a solution conta.nlm

o,
‘ﬂ wcc:biu a.cio - C,h2: l._aonltm uol:hdato in LM ity :JO (v 2. ‘I‘ho

- ab&“ﬂ:}:@ﬁ. 820::: mthcntakcnmarupuriodofnu-. atj’?c._'

,.m.--ed at’ 26&::. 1.n a c::vc‘.t.n e path length 1..(”

Lalytically puro r‘lzPOu. aL.hrl;r ashed md hyﬁrolyaud wAS uacd as

the st.ux.ard (0 - O.Lag. B...ZPO“) Tho mmt of :‘c.'i m taknn as 11 x
. tho m&,ht of pl-aspt-mn . a ) _— . -
v ’ibosonds X
3 - m o S ’ -cq.
*.'ho cmtrnuon a.' !nlophlno ribocoses WS a.icuhud from
4

“*o abnc:hnacc at zm us:m; am - 153 (mm 5 l:mh:mr. 1965,
' “::bamnwmgn,-zxzsothumumumt

o tm-’.n.ll".ichlnm.umldnnhavﬂwcfl.O!cmamm

33
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ITIT HATERTALS
Yoa.st extract and ‘casanino acids were ohmnnd fron Difco labs.; il

| Inorzanic salts, TCA, sodium dodgo:l sulphate ani L-anino scids from

Fishor acientiﬂc ILtd,, amd Canlab Ltd.n Bovine serun albumin, sn.lnon spern

SUA, alunipa {neutral 7) and trlaod.lm 2—phoaboenol—pyruvate fron

“,a.lbiochcn Carp.}) Tris froa Sigma Chu:um.la Ltd.y 2-mercaptoatMnol ﬁ'on

Zastran Chealcals Ltd.l cr:yatnlllno mmeatic RliAge and olootroﬁtmtically :

pux:ifled D:maa froa Wwarthington ,,Bloehaniml Corp.3 pyruvate kinasa (m‘bbit

sclo), .a..coli 3 tHNA. (strippod), E.coli # cells (early los). :uso:uu:n

adenosine §' - triphdésphate axd nodim g\nnoaine 5t - triphospbato fron

* Jlochezicals Inc.j antifosn A froa Dow Co::nlns Co.$ purcaycin
dihydrochlorldo from Nut.ritioml Biochéuc.sls x.m.; canifluar fron
Secrzan Ltd.g pu:mhlm.'ic acid and Plaskon fron Allied Chmicaln Lt} _
' mao. o 16t fron Aldrich Cheslcals Ltd.; Sephadex gels fron Pharssots 1t4.1
13=collulose fraa Schwars Slaressarch. Ino. xl-a.ma. poly (cu, 1;1} and o
+37p3 froa ¥iles Iabarataries) radioactivity labelld aaino acids (3. sp. X

" -

act. 35.>-aotmmno groater than 100 c/:molo) n-m Tiew E:nshnd Nucleax Led,

+
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o RESULTS o - . X ,

1 Initial c!n-omtog;nphy of H.cutlrubrun met-tBNA ' .

E:xpenments to detarmine whothar tn.nslauoml Mtntion is

medsated through the fo:nyhtahlo species of K. cutlru‘lmm tnm““

) noceaaa.tated a olean aepuauon of the two apeoiea. The procedure for .

;ohlervinz t.hla was followed aeco:r:dlng to B.N.White (fy;o) and Hhite &

Bayley (19726) and the resultant. cln'mtomn is a!mn in figure 3.

. The result consistently differed from’ thnt puvim:sly reparted 1n two vayns

firut.y, the A26O md mdloabtivity profuea were nou concurrent and -
aocondly there was a um-kad tailtng of ra.d.ioactldty throughout the 0.9?{
Nac.l oluuon. _ uthoush the overall dmmmmn of u.tarul vis, salt

3“260' . 3 ethanol K260; cpa. agreed with the repcrted values, the saze

resolution was not being obtaind.
Mdagrnotruolutlonommadinﬂsmjmmsodbyro-

chrozat-oa'rlphy of the salt and athzmol pankn ‘The salt nlmnt mtarnl

tahnnfroudimtlyundurthncrﬂ p&k sbovodsoodmmzmphyin

' fiqure La where appmxiﬂ.teu 90% of the ndimtivlty raren ith the 0.9

- 1all fraction, However, rechromatography of the cth:ncl eluant, as showm

’cm:mtmpluo systezs. RN

lnn.gurobb remltcdinainl tsmmtoadcp.bctmthnult
u:det.hnolfncﬁou. Aomprlmcfthootnmdrmlunthtm
rcpdrtdpridm‘uhhs. Lm@mmm@mommmm
mammzmamemuwum;nm-
couplote elution of the oalt LREA c:.uxtmcgwn_tn spocles, In _

oither case the izplicatica vas that a single ED-cellulose eolumn would
- 'A ” ) . . .




i
I
i
!

nitial c.*ﬁ-o:nto‘;ranﬁy of % S-mot-t3A on 3D-cellulose

1.5 x 26 ca, colu=n, ‘at 4°C with a flow rate of 20 nl./tr.

2=, me.ctions. 57 TCA p:eci;ﬂ.ta.tion of solected fractions,

ppllcd 1 66 k260 units, 3 3x 95 c}"*ﬂ (ap;..:ox. ! Tmlcsf\zbo)

' Stoguiso dlution 3 0.5 1all equiliating wuffer, 0.9 acl, and

. 0.9 ragl + 107 t?:mol. “n bt fers contained
gem recl,, Sou sodiu:: acctate pH 4.5, and
n 2-nereaptociiznol.
Jecovesy 1 1c.c':.plcto 260 and %£7 e,
s‘..r*.mtign et ‘.‘260 :Al"‘..;l_t cl',:ticn, éO 3 ctha.nol puzse, 207

Motributicn of cp:x”.- 1 salt Sloxtes, 4Z7 § ethanol parge, 35 .

n

1




-

115

b 1.0 .

L 0.5




Moure 4

Rechromatorraphy of salt and othanol peaks from figure 3

! N Roc}rr;:natagmx of palt peak .

-

~ L

|
colu..n dirensions and. elutlon conditlcna as for figure 3.

Appliod 1 ap;:rox 2 1 x 10“ o !

D*.strihxtlon of cpa. 3 sa.lt. olution. 30~ | oth.nnol purgo, 10°.

- T Rochromtoézanh'y of othanol peak '
uolunn dizonsions and’ olutlo'x conditlonn as for i ure 3.
Appliod 1 apEox, 6.2 x 103 cm,

btotritution of cfm. 1 ealt olution, 507 4 othanol purge, 504,




a.

A26t;

3%




not achieve resoluticn and that this would require a.£'_1eu'st ons ro-
' chrosatography.  This result in 1tself was not a rajr obstacle but in
conjunction with the very low purity of the tRUA (mrep. a, poge 17) as
exeaplified in table 9, it made the chromatography appear & highly un-
ocomnlcal- :n:‘ocedm:o: | 7\ 7
A hypothetienl isolation procedure far the formylatable specles .~ s
of tmmmt at this stage would have been as follovui~ 1g. uat iol;»;ht of |
| cells (uzm: growth) would yleld approxinately 2ag. of tRIA (purity of - .
. 4RHAT amox 10.3%) nhich would give approxirately 12,5 pooles of
ethanol tREAT®® (purity approrz 0,253) after one Techromatography.
This mlcuhtion would not include any loss of zaterial o cr betwoen i
coluans and assuzed 100% muon of t3MAP® gpocles after ons re-

| cm-omtognphy It coapared nost unfammbly with results rapnrtod by

" qa {tandary & Ghosh (1969) where img. of yggt,}% yielded aprroximately
220 pacles taﬁm (parity am 903). m' mu of tREA ity
mhuadontbomhuonotum;cmmnﬁomudﬁm. with 1800
tmoles imdicative of 1007 parity (Gbosh et al, 1571). | |
Theso initial results rad failed to achieve an adequato resalution
ani wexo parucu].lrly dlnppomuns as regaxds the othanol twcioa.
;..,.v.m it was felt mtmmumwmummu
until cuch tino as the t.P‘IA gpoecies btcam availablo in mmum.
yield and puority. ;pp:a.chu were adopted to achieve this {’;ulll
firstly, 3D=-cellulcoe c.hrmtog:sm Qs ltnuod in ,;:uur dnuil to
obtain a mnmmolnummdmmﬂy nﬂbsdnm;tmﬁd to ob=

maummumqft.m.



Ay l}l
|
Table 8 | , - I ! -
. Comparison of observed chromatograph caphy Sfiﬁzn'os & !&!
with reparted chromatography (B.N.White, 1970)
% foraylatable 3 distribution on BD-cellulose
Ao cpa,
Salt BtoH  walt’ etOH
REPORTED
Unfracticnated o
. mot-tRNA o 500 . 86 w.- 67 33
Rechxanatography ,
of salt met-tANA ° : 4 83 7 R 1
) . o
‘Rechromatography _
of BOH mot-tRNA go. . 2 3. 2 75
" C3SERVED
| i,';;f:;':zctlmt&\ . : : - - ‘
otetRA - . B0 20 65 .35
fechraatozraphy | -
of 5alt cotetiNa o o0 20 S0 10 |
of EtOH mettRHA | "« 100 50 %0

[+]
-
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Tablo 9 | | _
 Conparison of H.cutirulrun tRlA with LRHA fron other orranisn s
— ‘ . " |
" Crganisa ‘ Reference  Yield Acylation
| (n:;_.t.RHA por  (poole net pexr
‘ ge of orannian)‘ | A16.0 'uni.tL)
E.coll 1 t.8az. . b5
- 2 . 'no va.lilé ‘ | .Blj
Yoast 3 Lo, B '
Vheat f;m - 0.9:33. : _ 50 |
" 5 no va.luo. : r(4
Drosophila 6 LG, 45
Guinea pu; _ 7, ro value . b7 ‘
,;;H.cuﬂruhrun_ S | . 2.003. , 5
1 von Ercnstedn. (1968)
2 Nishimms ot al.  * (1967)
3 Jkeloht et al: | (1968) | A /-
4 Dudocketal. - - (1969) |
5. Ghosh .ct al : (1971)
6. B.Nﬁ.m;iu. - .(pursi:m.l cozmmnication)
7 7 cskyear . (1%7)



'g. ' BD-cellulose chrematography and the muon of tRIA
. 3D-cellulose (bemzoylated Doas-oelluloso) vas introduced by

- GAllan et al. mt%?axﬂhasslmomotmtvaluofa‘:the
isolation of !.aoaccopti.n{; spocles of taNA. In studiea®cnomrning
" initiation it has provided the sepamuoa of initiator am mm
+21%°% 1n o mobar of organisas, inclbding, E.coli, yeast, nouso liver,
nouso ascltes tumour cells (Saith & mmzm- 1970) and whoeat ealyo
(leics & XKeller, 1970). It functions as an anion exchange colv.::n with
animaadarﬁnityrcrmmucmmmmmmmm
teaperaturo, pif, and concéatratien of 17T ton (illen et al, 1971).
‘ -mmtdmmmwmmomm
roportod chromatocraphy, as dlsplayad in tadlo B (page 41), it was folt

+ that only alL,ht nndiﬁmtiom wmn nmsmy for achieving a cloan wpamuon.

hmm. variations in concontratlcn of ’Q, . teoperature, p'=I nnd

1cnctho£co1\mndidnotdfectamntablomoluucnwnhmwimelnum '

of 0,91 w@ or greater. mlnhc?dmsoluunnmmtduntouwt&u

proparation since the pu:ocadm-o was followod accarding to 3.M.¥hite (1970) j

muonnmthm;:rocod:me.g. cmsm:mtdmdiﬁmtpmm

- orumg:mz:cyalo commmocuyauozmm-m%wmm.

A vacwmn dried of froezo dried (pn,:a 17)2ndnoctteutcntho
c.‘n-mtmm as.nuaxly. variations in tho mmhucn wocodnre
icr to colmn uppucatlon had ro affect on chramatocraphioc maoluticn.
&tthlammwmapmtmmmmmdmm -
coxﬂltlom of 3.5.uhite (1970) wexo ot affexding e clean soparation.

;tmml&omﬂntmmmhummnwm

de'mummtJJMummmttg&mm



ticular tatch, the tRIA™®" specles eluted at different ealt concentra-

. tions ttmnathc\.sa provicusly roparted. ‘Therefaro, a salt gradient was
used to deternine the exant cogcohtntiom required f;:r elution and this
16 shown in figure 5. Three radicactivity peaks wero observed at O.S7H

nacl, 0,67M Nacl, nm'l 0.9 NaCl respectively thé last peak being concen-

trated with an ethanol purge. This result cmpa.red favourably with a

einilar gradient elution deseribed by B.iWnite (1970), the only diffarences |

being that in the latter caao only o slight shoulder precoded tiic 0.67H

NaCl pcak and the firal peak wvas eluted with an eﬂnnob'ﬁm‘co without a

priar 0.9‘;'! Rafl eluticn step., Thoe profile ln figure 5 mxggestad that in o

all tho mrévious attennts, siopwise elution of 0.9 racl ar greater would |

| 'irx.'svd 'causeﬁ tho reloase of the third poak during the salt olution and this
would hava contrituted to tho marked talling, of, fique 3, page 7. |

' Stepwiza elution using 0.77H 1all was mloctod \/a—& result of
fizure 5 and this provided & clean sopn.muon of the t.'-LIA‘ spocies
‘an {1luatrated in figwo 6a. o tailing vas-negligiblo under these
gonditionn and yrechromatography of tho ethanol gpeaies was a.pproxu:ntely
977, It appoared that the carlier Luck of resolution was d.uo to a
u@mmdmamummmumowwanmu
(19’20) and that t.h!.n was a cmequnncc of the dlrfmt H=cellulose pro=
pnmtiom:. protably as & difference in the dagree of bezmoyhuon. The
uso of 0. 7m }.ac:l sLopiso olution ¥1th this DD=cellulose mﬂum
‘provided n routine mmucn aof tba L’?‘m mios.
m deamnummumhetm
ua nppucaucn in the soparation of tA upeaiw was evident frea the
» foceding chroratogaply. ,lowover a clearer $lluastratica of thla s

o



Fisure 5
' Gmdlént alution oi'"%s-met-tnm on BD-cellulose

3

15x26cn. colurn, & thcntha.ﬂowrateonOmlft:r

_2a1. fractions, 5 TCA precipitation of salectad fractions.

applied 1 115 A untts, 1.8 x 10° ¢, (appraz, 10 paoles/igo)e

srpdlent clution an ghosm opposita with buffara contad.ning 10nH t::clz

o vagie, pi 4.5, and It 2-zorcaptocthanol, SN

0co-'c:ry 3 cu:'xloto \260 and 857 cpa. | ,
tei{tution of '\260 1 zalt olution, 92 ;3 ethanol purge, 8"

Statributlon of €pn. 1 0.57 rall peak, ) 147
” 0.6711 MaCl peak, 507

{ .
T LG50 raQ paak, - o S 2

0.5 vacl + 107 othn.no,l peak, 157

o
AT






‘D

2 in use.

prwided by a ht.er tateh of BD-celluloso. P'.lguro 6v 1nvolved the use
of a different cmﬁefcm prepamtion t}mn t.hose prcviously unod and ths .
mpmvenent in. uapnntion over .thit in ﬂguro Ga 18 n.oat noticenhle in |
tho onhanced aep:u-auon 'of abscrbance md radloactlvlty pmﬁle.-.. The

use. Jf 0.9% NacCl stopwisa elut{:oq, with- this batt;h o! BD-collulcso did*not.‘

differ uignlrlcantly fro: figuro 6b and t.he:r:efaro it 18 posslblo to die
roctly cmpu-e the mu.m c}'u:omtosrtphy of né.n-e 3 with t.hat of ngura
6b and to ascride the- d.irfmnce to the parttcull.r 30-cellulose prrn;n.nuon
. e
In conjunctlon \dthl the Bﬁ-cénuloeo clmtoenphy. offai-ial wero
boing mdu to lnprovo tho purity of thé tn.n.afcr A m;nnuon.  The.
L3NA usod thua far was that doearibed by. mmm & 31:107 (1939) am

‘listod as pmpmrauen a, (p.so 17) e lmrolwd a long mxltt-a tep m-o-

| coc'. and rosulted in Rk of 1o- yiold and purity which conm.:-od lppz'o:

50 x‘ucloic ucld vit.h no ..ccopunco act 1vrity md a low ¥4 inhlbuar cd'
oteln syntheuln \.:.\ an'xlta. 1970). . Two up;ron.c.m ware uic;r‘.od__ to. ob-
taln a bottex ﬂ—opnnuon. ':"xo tlrst entallod an 1mrosti.muca Lnt.o the

causes a!' the pocT yiold. t.**a mwro L the up:mun and atten;ts at

toelr :‘a..anl u‘xnat the ucc::d. lmlved. cl.!‘fmn‘ -,n'o;:rat'n ;:occd"-ur :

oo eMatning the inttial A produst. Ao L

A =100 _.apmdu amalysais of the m;nnttn p:-ccndm. .L'm-c 30
ancwn in the np;:cnux. med to 1nd1cau um. cur.sldmhh losaes of \/
m.crul occ'"rvdnamultc!’tbnwmum Mto;mre ua
r'bc-am (;n.s:e 1h) and during the 2 5 wecipitaticn c‘.' muwum
\:!k.c xs,.. mantmﬂmnhl:whnmnm M(!%;M
tat - }' ‘ ‘r.:u of perified I.coll riboases was LA anxd t.nbla 10
&wm: the mu:c:mwmwmmmmxu

N Is

,oe

k]



Figure 6--

/ Stepwise clution of 355 mat-tRiA on BD-cellulose using a
VA | ' lowor NaCl concentration . ‘ - , :
o a 0.771 vaCl stepwise elution
[EAF T S . \

1.5 x 26 e, olx:;n, at 4°C with a flow rate of 20 nl./hr:.

1. mctin'm. 57 TCA precipltatlon of soloated fractions. -

_\pplied : 86 A0 Unlts, 1x 105 o, (np;n'ox. 8 molcs/hﬁo)
| T .ftopwiso olution as shown opposito with all bv.d'fm ccntainln@;

1&:} ¥sC 2, 50ny, valAe, pH 4.5, and Sa." ' 2-mercaptoethancl.

"ocovez-y 1 campleto Aygq ard ¢, |

untribution of "ég ' cnlt. elution, 85% ¢ ct.haml purgo, 15‘

Diatr&butlon of cp. 3 mlt eluuon. 607 ;1 ethanol purge, %07

p
72

< b ©  0.77¢ ratl gtepwiso olution with a different BD-cellulose mrep .

*

Colizma dizonsicny and eluticn conditions. as for nguro 6a,
\

Applied ¢ 42 Ay uniits, 6.5 x 10° cra. (ny;z:cx 5.5 pnolos/Azso) .
. ' - occw:'y : coplete ""‘0 ax c;n
 Motridetion of ..o+ salt eluticn, 757 1 ethanol prrge, 25°
 » Mesrtriatio. ¢f 3=, 1 Peak I, 15~
. Y ’

reax II 8%

Peak ITI , 50°
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-a. prepnration of m—lncu’bated H, cutl:mhr\m riboscaes.  Similarly,

aninoacylation assays not shown, indicated that t‘»‘{m was present in
the pH 5 synthotase prepantlon. hrief procedural 1mrestisntlog‘-
" revealed substantial losses of ‘Iﬁ)u and 1t 41d not 1nc1m’w any loss |
Tgicrr to the S-60 stage (;nge lll) acr during the phenol mctl_m ard
subsequent tsolation of ta.u. o '

,-100 Saplmdax chromtogmphy also prwidod a clear illustration
of- the impur}ltlos inherent Ln the tRHA and this ia shown in fi;~c 7. .
The profiles showed the cxude tRNA toposseaa three majJar components, peak |
1, ci' hic,h Mo, eluthx_, with tho void vol.me. poa.k 2 1in thlch mldod

T only accaptcr* activity and’ peak 3 uhlch wvas of low 7.¥, and ramrtedly

Jgentalned an inhibitor of protein synthcm (3.‘1.;!:11.0. 1970).  The

xofile for :-!.cutlruhrun tisA s in a!mrpccnt:mnt to that for a co=-
acrcial ﬁ:cpé.mtlbz: of E.coll tRKA which showed apyrux, 957 of the A,cq

uhits as peak 2, finme 7e.

A chealcal analysts of H.cutirubmm $7A tacether with 1ts G-100
Zephadex cccpom_nta is ahmvln tadlo 11. Tho cain uptn-iwt.ies appanrod
to bo proteln, aApRIOX. 67, localised in poak 1, LA, ayjox, 207, !n poak
a az.:i'ﬁ_‘\'.\ poamamg' no accopter activity, approx. 658 in all tizeo poaks,
feak 1 would posaibly ontain FRiA and groteln whilist peak 2 would contain
L34 and a !iLﬁh Froporticon of é.ca:aded A, Pe.n.k 3 would cmﬁ!.n a nix-
ture dcox;:*ibo— and v-tbo—oli.;_,on.:cleoudas of chaln lensth sreater than
forty since t.hcy ¥ezo not rescved by tharoush muym

AL texpts at chrocaatosraphic }an't!’lmt&on cl the t.'?‘i.\ uiilised

.luloaa. ’*:)-callnloan and u-IOO .n;indu but this cnly izrroved
/ the poity by 8 'rw.c;- of tyo, These ocedures were zost moeticfactory



51

Table 10 o~
| L 7N
Presénce of tRNA in H,cutirubrun ribosomal préparaticn
\ ~

u.p;.no acid " . . anount used ) specific : NET pcnoio aa,

- fer assay aotivity ‘per ng, of

nmoles) (cpu/pmole) ‘ribosomes,

- C-net © 1,95 Sh0 S UR
Yoopho 10— 1000 1.5 :
Yol 1 L8 530 3.0
e tou 1.61 655 9.0
Beoarg 1.79 J7 590 43,5
e i noleu 1.6 660 . 5.1
!.’ml}i.cdtlruhx-\m charging syston. (Table 4, page 22). .

~ Pro-incutated ribosones (pase 15) were sodizented at 150, 000%. ‘for 2.5,
rosuspendod tn solution D' and. used as t.he source cf tRNA, |
0.3%3. of riboso=al p:nmticn por amy.

eak 1, fron & G-75°Sephadex column of a 1003 ('""u) S0, peeciplitate of
an J-lso (pace 15) vas used a3 '8 6OUXCo of cynthotam (0.2 A260/um)

. Zach assay ccnm-:od pm-cayctn (0.025:.3 ) |



014 tRNA (pmpn. a. pago 17) on G=100Sephadex

A11 colu.m.i'?s x U5 cn., at 45°C with a flow rate of 36 ol./hr.
211, fractions ware collectod and colunns were eluted with 10::}’;

turAe, Trio-HCl, pH 7.6

a :_rrmciionateti_ icutiru‘nrum LRYA (prepn. a, (A), pagze 1?)

Appliod ¢ 330 A, o units (40es. )o© ’
Mptribation s Peak’l - 107, Peak 2 - 507, Peak 3 - 407,

5 - unfractionated H.cutirubrus %A (propt. &, (3), page 17)

Appliod 1 270 A,g units (200, )

Matribition s Poak 1 » 257, Peak 2 - 50‘ Peak 3 - 25%.

e E.colt 3 83NA

\palied 3 47 A,z wilts (2.523. ).
satribution 1 Peak 1 - &7, foak 2 - G,

R

n
&
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1 0.5
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Table 11 o -

' Chemlcal caoposition of old tRNA (propn... a, page 17)

nuclelc - - distribution < proteln % DA X RNA < increase in
acid on G=-100 ' '

A260 uPon |
oratetmm 6 20 75 9 |
3100 paak 1 20 30 70 12

3-100 pmk 2 45 - 75 15
3-100 peak 3 35 . - 60 3.5
Z.coll tRNA T 1.5 - 9 13

miain : nothod of Lowry (see page 32).
ik 1 nethod of Zurton (see page 32).
A ; nethod of chneldar (sse paze 32).

hpdrolysis 1 19 hr. at 37°C in 0.5% nali.
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w5 .
and they indicated that, coupled with the lossed which occurred during
tﬁo prépa&:ative procedure, the best tRNA preparation available using
those t.echnlqﬁea would have been apmuly ing., of tRNA (imrlty.
. approx. 173) fron 1g. wet welght of colls, It vas thercfore folt that
caphasis had %o be directed tovards tho preparation of an initially
’purea' tmm.

Tho beat ap;:roach n.ppeared to roquire a nore direct phanol [ %,
traction with a subaequent ctmoaatomphl&nt.gp__‘ the_: ?ff"_ml of hip;h

MW, nucleic acid. After a nmmber of attenpt.s along thoss lines o

"*ethod vas aaloctod ;:repamtlon b, (mage 18). which provldcd a reasone

ahl_,re pure tANA and which puffered ﬁ'cn only two dxax'tnclm ' Firstly,
large voluzea of buffer weze required to d.!.luto the calt co:wanmtlon
sufficiont to ullov a phemol oxt:nctlon and uocoxxny the’ uml Doao=
collulosa chromtomphy ¥as not posniblo due to the h?gh vischsity of
y tho tota.l nucleic acid preclpi.t.ato (307 WWA). An MOpropanol Nc-
tionation (von threnstein, 196‘3) ‘proved adoquate far tho rezoval of high.
Mod, material and t.ha contri’mtion of J. Patel (3.5¢. ) oust bo lauded for
tts lnserticn into the meparatlve p:'gcedm. A G=100 Sephadex mlynin
"o.‘.‘ tils rreparative procadure 1s provided in tho aypemu. (figuxe 3t).
The now jrocodure resulted in a alight increase in ylold, 13. wot
welzht of colls ylelding QIZ.M. of A, ard of"fM—a material §27 eluted |

|

a3 poak 2 on 4-100 Sephadexs a percentags which comparsd mest hvamhly‘
ey the 3.6oli tANA in fiowo 7c. he prity wad uaeasad a.cccrdinz

to tha wcoptamo of aaino acid axd 1:1 chown in table 12, Tho now &3A
ma;;rox..:ntoly thmtmwmmwum. |
u.kingncpnolunoru}.nowm?ern&oml‘ t.?"Arn:z.booldmm-



ration (B.l.White, 1970) then tht.a.ne_'-t mt;on mrovided 'ap-;n-ox. ‘1100
pnoles. This value ouﬁmswrded‘ to approxti:ately 607 pure tRNA ami
mamukalytobesnnunmmueuncenaatmptmmdetoop-
tinize the acylntion condj.tlons for each anino acid,

Tho absonce of IRA contanimt.lon and poak 3 natarial 1ndicatod
that the tRNA would not be 1mub1tory in an in vitro polypeptide Byn-‘ )
thosioing aysten and this nammp'uon ¥as nhmm to beo corract by the 1o-

sults in table 13. In a.ll rcspecta the new tRIA was far supcrtocr to

that previcunly used and 11-. was - there@m used 1n subsequent work,

‘ts tmmediate application was.the cmtomm of B suzot-tazia on
‘3D-cellulose but, taking advantage of the high p&ltr. the 'chimtomfhic'
bohaviour of other azincacyl-tRiAs was also amlysed and these are shown

" in the appendix. S s



Table 12

Acceptance of anmino acids, new tRNA v old $RNA

¢

amino acid - anmount used : NET poole aa, aedopted

EE CRSEE

OLD tRHA . NEW tRNA

Jethionine 10 Lok9 2
arginino 8. 12,5 S 10
'.r_;lyclna 2 4,0 _1,0.3i - 115 |
{soleucine _ . 1.6 - | »9.6 ‘ 60 i
leucine 1.6 L 9,.b ' 64
phem.a;gmn& 1.0 5.6 305
valtne 2.6 10.8° 83 ,‘
tryptopan I s,
aspragino X 06 3.3

nermal H, cutiru‘tmm charging syaton ('hble 4, pase 22)

£l1d t3NA values t.ﬂcm ﬁ‘cn 3.X. 'ihlte (19?0)
.ov tRIA, 2 A260-..mlts poT Aspay.
0.2 r\zﬁo unlm synthort.uo ;r:-cpu.:'at!.on pez AszaYy. (pen.k 1 fm:: 4-?5

.)Ophadu/-



¢;\

Table 13 : ”‘1“.;‘ )
Inhibition of polypeptide synthesis by H,cutirubrun LRNA
. s ' 14 '
addition, A260 unito . moles of © C-phe In
of tRliA per cssay. " hot 5% TCA pot.
il ‘ ' . L Y
-——- D o 104
014 unfractionated tR¥A
: 0033 Azéo - . 6.“
01d tRIA, G100 Sephadex -
poak 3, 0,35 Aggq | : 4.5
" yew unfractionated taA o | - . D\
0.35 Ay - o159 "}
| , _ . 1

ormal H,cutirubrui polypoptide synthesising systex (Table J, pace 21).

B

5150 usod an sourco of synthetasss and transferases and a8 4 GOUrce

, , d
1.4 ;‘260 units -of rlboaonon_ pnr assay. .
"0,05a5. of poly_ U per afsaYy. X
0.5%n0les of wc-;iho. pex assay (466 nl/eacle).
The control without added poly ° has not been gubtracted.
Ny
,‘n ¢
. . ’:"\‘
\ N
( M‘/'//—‘ ‘ \\_ \
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net

3 Properties of H.cutirubrum tRNA' ~ species
1 (:rxromafogzaphié resolution with naw £RNA preparation

The new tRNA prepu'ation provlded su.ffj.élent yleld and purity t:hn.t
1t was now possible to t&ke a poxe quhlititlve approach-towards chroza-
;.t.di;z'aplly. In this rosj:ect it vas ralovnnt to assess the structural
features of the tRNA""" species which controlled their chromatographic
behaviour, , T - B

The behaviour of the new tRNA mmtioﬁ (.Fmpnntion b, page 18)
on 3D-coellulose is 1ilustratod in figure 8'.; A clean separation was ovl~
dent and the ethanol not-;t}ir:A rec!mmtogripﬁod as & single poak, ‘flgm_'erﬂ'_b.
to an cxtént of apprqnméaly' 97¢ regardless of ut;other rechrozatography

4tilised 0.77 or 0.9 KaCl eluants or an ethancl gradlent. This ex-

cellent rochrosatography, however, eaphasised a difrarence 1n tho ro-
‘portion of met-tiNA species obtaingd~*nlth the new tTHA 'm‘;'nntlon:
proviously, figures 3, 5 and 3.N.Vhite (1970), the salt eluted species
hadbecnmtarthanthoethmolapoclesbutnwthinmmud
the d.lstributlcm in rs.gm Sa m Peak 1 27, poak II 337 and peak IIT 65°.
7 This lovur proparucn of mlt. to ct.hanol q.u. aisht have resulted
!‘rm incoaplete u:ylauon aince in figure Ba less nothlcalno was used
for chariing, mcrufu:o the effect of ury!.na the concentraticn of
zathionine on the extent of acylaticn and proportion of species vas in-
. vos.!.nted and is showm in table 1# The offect wan oppesite to that
‘sxpected since thure appau'sd a weferential mhtlora cf the ult miu :
(poak IT) when mothicaine was limitins Bt as tho concentratica incTeassd

so the ratlo shifted 1:: rnmn-"df tha othanol species (poak I ). Cone-

1'1
1ol experisents invelvin: the [Tessnce and absance of the 1912..-441..0

G

"



" Foure.8 R N @

Tou {Rm mpomtion - -353-nefs«-tmm on BD~-cellulose

’

-15x26ca.colunna.t1sc.

o ::ot-tmm ¥as appliod in tho O, '451’ laCl oquilihratins but‘fer and then

oluwd by swpwlse elution as indicated, All mﬁ’m contained
',50& nodiu:: acotn.te p}i b.s, Cnn -HgCl, and 5mH z-nurcaptoettmnol.

a, Unfractiomated Bsonot-tRiA

-

bt

.

h-l fractionn colleof.ed at f].cw rato of 36 nl./ltr
Applicd 1 100 . unn.a. 2.1 x 10° o, (apprex. 7 molea/Azﬁo) |
éammmdtﬂmmkmdmdmmemgmy
 wero used far a=inomcylaticn.

~occvc:-y 1 ocnplm ‘260 enxd cpa. ' 7

Jstribution of epn. ' poak =27, peak II '-_J33-;. poak III - 653,

: ’

b, Sechrosatorraphy'ef peak III froo fismure 82 - ¢

f.5a1, fracticzs ccnoctod at flow rate of 30 nl. /i,

Appliod ¢ & Ay, umu: 4,8 x 10° 9+ (lpm 100 ;:olen/&zﬁo) ;
wcc'rm 1 cwp.mk_&olndcp&. .
wwm o;n._- peak I - 35, pcnklI-Qe, peak III - grte

-
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Table. 14
The effect of npothionine co:ncemtration on the propc:rtion
o tRHAm apocies observed oh BD-oellulose
. Anincacylatlion # BD-celluloss chromtography #
nolo of met, pncle of met. ) ¢ distributicn of spocles
‘availabdle per accepted per _
normal assay A26oartmu poak I peak II poakIIEI
- 0.00% 0,016 2 70 28
‘20 100 2 37 61.
.0 19.5 2 - 33 65
6.0 23.7 o chrozatography
8.0 C o 25.% 2 30 68

& geparato axporitents, .
‘I:c:-:al H.cuti:.-u‘:'..-u:: clmrginguym a3 deseribod iz tadle & (mge 22).

:“"7&260“““'5 t.'“uz.sadparasm.y ' -
”_,— Omalhwmoafayn‘Jmmo | |
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1dn dlffmnt. batches: of tRNA and LRNA harvested from cells 1n early -
lo3 phaae togothm: wit.h the absence of any observed . fmmat1on
all suppm:ted the new proportiona of net-tRNA speci | ]

A poasihlu eocp]mtion for the new ratio was that it reflected

A basio difference betwcen the old and new tRUA mreparative procedures.
‘Whereas the old tRNA possessed aprrox. 15‘_5 peak I mtp;:nl. figure 5
(page 46), the new pﬁpa.rﬁtlo_n omlned only 2 - 3%, This value secned
-mthm" low for a distlnct species and it could have represented an al-

3 v
" tered form of the ethanol species resulting from dacage during extrac-

tiong lﬁ whlchm.se the old procedure was likely to contalin more of \

' N . . (A LN

this mt.eriul. The mct nature of peak I, hm_mve:r, and the reasons why t
" tho two prtya.ratlvo procodmn resulted in 4ifferent pu:-opartions of ‘

spociea were not clucidated and rezain mdctmined

"ho contribution of clectrostatic and !mirophoblc intersctions
towards nat-tm'A spooles aopantion was lnvesugltod by coapariscn of
aD=collulose, Dca.o-Sephadex and reversed phase chrozatography.  Deae-
Sophadex, 1llustrated in figure @, mrovided*a nlight purification in
that the met-tXIA speciea alutad slightly ahead of ¢ the btulk of the t-’iA.

Ln nlnlnllnr ;ttshion to e “ elm*.mpbcd on Daae—&phadex

(1ighizura ot al. 1967 3 ' knr. 19?0). 'mis lrﬂ.leatad tmt_nl_.ootroatauc B

-

htmcuoun pcu.yed only a role in the ssparation achleved cn 3D-
cellulooo. ﬁ,:uro 8a, and t.hat. the htm was p:-obnﬁly a consoqumca of
hydrophobie a.tmcuona. m 2.P.C.=5 coluzn, shown in figoe Gh, Zave
a very clean omticn cf sp-ooits vhose Topariicns ware mmacal to
thond p:‘emt o’ no-conuloaa. fmn was shown by the rechresatoTaziy
‘C'mknIIde’ItrmthoRPC-scolmcnswllulouﬂgw 1Ca

>
and b, Tespectively, ~The cxdar of elution off R, P....-5 1] mrm



oure 9 B
DoaowSophadex and RPC-5 chrocatography

3

“ ‘ 2. " 353.nt~tRNA on Doao-Sophadex

2.5 x 30 ca. colu=n,at 4°C with a flow rate of 30 nl,/hx,
Applicd 1 8.3 x 107 Aygpe 3 % 10% em. (apmex. 0.1 pole/Ar ).
Né incutation nixtures mxﬁhod far minm.cyhtion. a bulk
| incutaticn using - Zc-cothionine and a eall incutation using very

hich specific activity Si-aethicnins (2.9 x 10° rC/mmole), |
all gredient elution as shown opposite with tuffers containing
50 codius mtnio, pi b,5, 10cM !-'c’.!lz and 100X Zmptooﬁnnol.

| '?.cccvcry 1 approxi=ately ccz:plq@o *260 ard cpn. , with no separaticn

o set-tTA gpociesn, .

< . : ) 1

’,

o 38
b." - 273-20t-tIA on RPCeS

0,77 x B = caluza, at 7°C vith a flow rate of 50 21, /tz,
Appliad 1 46 Ay wmits, 1.9 x 10‘_‘ cm. (approx. 15 pmoles/A,)e
mm;uumus:na?xmomtacfwujmzmadm.
< nomTal azmay.

2T radient slution &5 chown oppoaite with buffers contalnin:
10.-., sodiun mﬁlw. pi 4.5, Lo ",:,<:J.2 mi So¥ 2-ercaptoethancl. '

« fecoveTY 1 ApECR, BGT%M%?N@. o |

LY

Astritutiss of oxm, 3 opeak T - 27, peak IT - 217, poak IIT - S7%.
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NaCl gradient---
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the sano as tn Bp-cenuloao and 1t appeared to Si:'govﬁrned by hydro-
phobic attractions. "

" It was clear fram f,im Lous chromatography tha.‘t a aifference
in hyd.fopl'no'bic mt@o eﬂ'ecﬂéd r?solu?. 1 but it was uncecrtnin whothezr :
. this wan aﬁrictly dependent upon‘f a.cy' tion, Ho detailod mk was under-
f.a.kn'n but one result did shed hbne ight on this aspect,. Deacylated
LRNA was oluted fron 3D-cellulose under conditicns suitable for sepa-
ration of the ch&réod upoo'i;ag. The total salt tRNA was subsequently -
acylated and rechrozatogiaphed. The resultant distributicn of calts
othanol opa. was 9% ; 6 cozpared to 7{‘_‘.'-'23 oxpected at this nathionlno. \‘:_,;’
concontration for untmctiomtod tRUA. The othancl tRNA fron the sane |

daacyhtod tmh\ ctu'o:atoe:rm was sinilarly troa.ted and in this case the
distrlbuticm wvas 2+ : 96 cmpu-od to tho axpectod 40 60, \me detalled
recsults are shown 1n tahla 15. ‘msa.o romxltn 1rxucatad that 'wp;ratlcn
was not astrictly dapendon‘ upon acylation but was a cmaequcnco of atruc-

tural differences botween the Lo t%‘-A rot

spocies which were ;::ohnhly
increased by the attichnent of aaino acid, |
The bohavlwr of the. LRI-A specles towards the different chro-
matosraphic nyntaan particularly the weak nleotrouutic and stroeng hy-
drophoblic intoractions, m.umf.od thair usefnlncsa *ar the 1solation o!.
pe tia®®t,  Aurthernore the cmictency on 3D-cslluloos enabled the

- two goparnted mpecies to bo used for in viu-o atu:uoa.



a.' . PcakIIﬁ:onﬁgmgbmonBD-conuloﬂa

i.s x 27 ca. column, at 4°C with o Tiow rate of 3% ml,/hr.
Appliod 1 fracticn #o 96-120 inc., approx. 2 x 10° o

Stepwise §iuticn as chown with all tuffero containing 10mit MgCL,,
0t uodixm"wotam, pH 4.5, and 52t 2-nereaptoethancl.
zﬂ'mnuom ' |
TocoveTy | 907,

pistribution + peak I - 3% pﬂmtII-95». poak IIT = 27,

. Peax I1I1 froa tb_;tm_ibmm on 3D-cellulono

1. x 26 ca. colizm, at 4°C with & flow rate of 39 nl./tr.
Applicd | fractica ¢3 2 U—Z??lm..apm 2:10301::1
T “tb;ad.zo slutica s chewn with all ¥ coatni.ninc 10u re@y,
| son! ‘sedizm acetato, P 5.5, aod 5 2-carcaptoothanal,
- =1, fractions,
TecoveETY 1 100«. '

" Mgt-imuticn s peak I'- 107, pmak IT - 07, pmak III - 0%,
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cp:n.xioz\"
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0,771 Xacl-
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fraction #




"

. BD-calluloao
0. 45 halcd . ) 147
0,771 1l %
0.7 tacl '

Tablo 15

Bohaviowr of tRHA™®Y on BD-colluloss

LA - distribution o

+ 10, etCH ‘. ' 87 100

The tRUA was subsoquently anincasylated and Teoun en 3D-cellulose,

The salt fraction mchnrgad atamlwnoﬂximim concentratlion,
(Oommdeucfmthlmlmpernmlamy) _

moomam@mmﬁatahmmmmmmm

_(20nnoleuafmth1m1mpcrmlmy)

Cbocxved distribution = Expocted distridution **

ook I poak II  poak IXI peak I . poak IT  poak IIT
17 9y, - 6  SALT 27 207 283
W = o6t opmwsor 20 3% 6w

* 1,25 ‘260 ﬁtoctt.‘%haniSmluctmﬂummmrdnrm
memtsmum 15 (poge 62), foo fractiomated 774,
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3 Properties of H.cutiruhbrum tRNAm specion

1" Hoiarologous interactions

It had been shown that, although approx, 7873 of n.cumuﬁm
LA vas mcogniaed by an E.con uynthmse when' clure;ed. hatetro—

#

 logously tho two spooiea were not resolved on BD-cenuloae und«n- am-
ditions aultablo for the: reaolution of homnlogounly clnrp'od upoc!es
(3.N.éhite, 1970), The availability of H.cutirubrua tRNA of high

yleld and purity again allowed a nore qualitative approach to this |
" hetorologous activity and therefors attenpts wero made to resclve this
anonalous cﬁru:atosmmo behaviour.

The scylation of H,cuttrutrun and %,00l4 A" both homo-

locmmly and hatarologmmly is nhoun in figure 11. Considerable in-
' net

teraction for the tRNA™®Y of both arganiss was indicated; E.coll t‘{.\Am

was acylated in the H.cutlrulmm syaten to app::ox 60% of the honologcus

acylatien and K,cutirubrys £avA7%" was acylated in the E.coli systen to

approx, 8035 of the hcnologoua tcyhuoq. "ho behaviour of H. cutiruhr\m

'-at-tR}tA after mylnticm 1n tn B.coll systen, on BD-oelluloaa is showt

m figure 12a, An excellent resoluticn was obuimd but 1t still

‘d,irfcrod frea an hoaologwaly charged Bet-tRNA c!'mmtogru ct.rmm Ba
(,pnsn 61) noticeably in the absence of the salt upoclu (pak*II)
Aimroxizately 855 of the nst-tRNA s aluted with ethasol whilst the Ye-
mixﬂur(pmkA)elummnpmiummthoudpuks andn “
-foumg vith honologously cha.rsed spocies., The possidility that the ct.ha.nol
caterial cmumadum.nur}otmnmmmmmum

tho rosult Lnﬁgm_mmmmmuaancm

traticn still resulted in all the e, eluting ﬂﬁ; the ethancl muree. .
. R | o | _ . !



Figure 11
Honologcus and hetexrologous charging of H.cutirutrun and
c.cold tra”Y specles
B H,outirutmun charging systea . ‘\-
‘ ' * ' \ 'ﬂi -

Nmi charging oysten {table &, page 22),

6.3 A, mits of Hicutirulmud T
‘6.8 560 unlta of s.c01d tmu).-

i o Incutmtion for 30 ninutes at 37°C. -

b, ngColl charging systea

Vermal charging eystea {tablo 6, page 27

6.1 Aygy uALLS of Hocutirutmus taike

0.12 mg, of j=otein in 5=150.

Ircutation for 30 pimutec at 7°c.



a. " H,cutirubrum ‘charging mtm.

poole 358-n_et accepted . , .
per Aygqo unit of tRNA.

o ‘
/"%‘
[ - S

‘ / ;;H.cutirubnm ARNA . -

nmole methionine per assay ( 107 ) |
T 6 - 8 . | '

b. L
| paole 3‘i’s-::uﬁ: acceptod
PET Aygq unit of tRNA.

Ay E.coli charging systea,

molomihionlngp&mw( 10‘6)
6 8




i - 12 | |
iotorolorously charsed 35 S-rot-t:iA on BD=collulcse

a. - ni‘ractiomtcd 55 rot-txr

‘j.;,".:'..:.:,kl_--"' . 1.5 x 26 cn. colu=n, at. !+ c wn(‘l a floi:' rate of 36 nf.L./hr.

A'n..iod 1 200 A"‘GO units, 2.8 105 cpa, 4

Antnoacylaticn using SR Aago units of cutlru‘cm.m tRUA and & nooles
of zothicning per norral E.coli assay. |
stomwise clution as ..ho-m vith all tuffers cf.n'n:.a.!.ra.‘h'xu 102t 43812
© e sodius acctate, phH 5.5. ard sx -mmptoct.‘npol.
=i, I tona,
Zecovery 1 complote ‘*‘260 n:xif'é.O' CIC.
flcﬁ.:';butica ef e, 1 poak A - 127, othanol peak - 887,

o, teer=aatoxashy of o‘th:mcl poak (fmn'é 122) on 3D=collulese

9

]

i.’ X ._"*’ 5. colum, at 50 with a flow mate cf 23 m1, he.
Amnaltod ¢ L0 .\25?. 1.5 x _J.osd_c;r,. {(apmrex, 135 ;aolcs/Aééo).
Stemlze eluticn 25 chown with all buffers ceatalalnc 10! U5Cly,
s sodiun acetate, i 4.5 and Sl 2-nevcaptocihancl.

1.?5-:.:-.. Sracticns, | |

.ecc-.'c:-:, t carxicte a.\m ard Gg e,

- Stotribatlon oFf o, e..h cno. clutod with eihdnol moyve
. 4
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It nppenrod that the homologously obtained peak IT was althar
not a.oyhtod only slightly acylated uxi/cr c&momtognphlcﬂly
nodified in the E.coll systen., To investigate this, hcnnlogoualy

charged H,cutirubrun not-t‘im spociou waro umnted on BD-celluloue

dmcyla.tod. and then assayed for hetarologous acceptance mtlﬂty. “The
results for peak IT (henceforth thefhlt. specien) and peak III (hencefarth
t.ho ethanol spocloa) are shown in figure 13. Alt.hough both species were
active Jmuologoun.'lq {they. ware uaad in soctlon 3 114), only the othanol
cpoclea was rooognluod in the E.coll. aystea uad s,t ms acylated to the

sano oxt.ent as, but at s faster rate t.bl.n in tha hoaoclogous H.cuuruhnm

mtcn (cf. figm 17). It therefcre seemed liksly that the homeclogoualy "
'andhcterologwahobumcdcthlnnltpocin (ngxn-u&&lzl.nspoot
ively) were identical,

il

mmr«msMMmmmddbytho |
_'mzwmmnmw mmwmmmmu \(
‘was deacylated, mmmmt@wdl ap;mn 85~
'ofthont-tWrmnuththocthlmlmo mmmnuuau '
p-xA(m)tono-ubymumns(s*)butthmmnomuo
fnlttpoaloapn.k MWM@&M&MWM
Héut&umtm minu;mtcﬂum&mmm
'byans.oollmtb.hnuﬂlnmwumwmmlud. ml
ww results of. B.X.ihite (1570) who showed that. H.outirutwus |

‘-tmmmfwnuhhum oanmmmtm-m

iy

.nuwmmmmm Mn., _ o
' mwmmamaumm e
'wuq-nsmm ammmcamd




oy me 13
ot

e IR i
shincacylation of the calt and othanol til speclos
) [ ]
tn an Z.coll ocysteo
R
'.". ' ’ ‘
Vol seoll charoing cysicen (table 6, pase 27).
- e e
. AN ‘ =1
2.0 Aarn antts of cutiruteus -calt LA e
eson - N -
) . . ﬂk; ¥ = . ,‘“':‘:Qt
Ce “vn we#ts A T cutliiubmmo othanol tiliA .
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1

Lo e .

Secolluloso cira“zté ~nnhy cf tho ctmrol syocics of

byt ottt 14 2oylatod by o Z‘..coli s:mthcu-.so
- ey bk FIRE) g A

e pbagh!

1.7 x 27 ¢.. coluwm, at 5% with a flow rote of 39 =1 /h':

-treacylaticn in nexmal l.eoli chopsing systen (tanle 6, mare 27)

B R s "
e e
vatn Ve a_‘_;_n '--)oc_f activity ~cothiconine (6 GUO ...,/.,..cle,. .
[ A e - S q -
S TR T I oot d....lf:.cd 2irst S potassiun acctate, o LS 5.*1*.
~ o
+ihe -h ‘_01 cxgts __cgc_‘ oo dd v cn the inguailon nixte.
Lomming cl‘;tiﬁn ar chowm with 21l buefferg contalnin: 100 I'.;_‘le, T j
. (:‘! 3@.1.:.::'. :.cf."‘:-‘-c. e :l'.f] :‘—! _S-—-- 2-"-._C=Lm‘u7’n-'101,
2, frmeellicnn,
aoove 1 eenniedln Gaga A O . ' | f— .
Ceaatiedten oF e, 1 5 of o, cluiod with othonol mxTe.
I
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‘ 0. YaCl ’ T 0-7?“ YaCl . ' .
R ly?m o+ 103 eton | | 2b |
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G.3en, S.3C. ) was used to deoternine whother H,cutirubrun tRHAEOt

gpecles were rocognised by a oukaryotic synthotase, The result is
chevn in table }6 ﬁhero 1t ia ovideht that both species wufo Tecos-
niscd, \ llo attempf was mado to optimise tholoxtent of acylation btut
nevertheless, on a qualitative Wasis, it appecared that whils£ the salt
spocles uﬁs not recognised by an E;ggii synthetase 1t was recognised
Ly a ycast synthotase and tho othanol cpecles was recognised by oyn~

thetases of ‘both arganiams,

e

—— L
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Taulo 16
Aninocacylation of H.cutlrulpm £RA in a yeast charsin- systen
‘prolo of O5-zot/Ae, o2 TR | "
LA ' Hooutirutrun *  yoast s “ charging *e+
Dur.i‘::acticnatui o 3-’7‘.5 o 18,8 56~ !
calt. spectes t6.5 A 6
ct.‘*:.no]‘.‘ specles | L2 | 31 ??
* permal H.cutdruboum clnrgm, systen (tablo 4, page 22). ‘ - l

et

e yoast char-ing t;y'.:tc::x was a gift of G.Son,. . ' : f

*» chous acylaticn by the yeast synthetase as a pere

homoloyous acylation,

loth cha.r*im f.::,rstc::s used 10

of fractionated LA, 3.5 Aggp wits of tho calt L™ hpocit;s,

0,075 Agp unita of the’aunml tra™e spociea and mcu‘bnticms wez'o " ;o
. .o | | |
st 7°C for 12 mimutos, . | o
2 o . ' ) . . )
A 4
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3 romertics of H.cutirutmu ETA™C- spocies >

111 “lomolo~ous reacticns and 3 terainmal structures

)

ecults shown in the previous section indivated cpnsiderablo

ot oolojous interacticn betieen Heentirulrun and Z,coli 3. 'Ot specices,
“t- gu-~osted siaflarities in structuze cuncerning synthat.a.z:.b and
brmen Pommylane IeCo] n..tion; two ::oce goes which have been 1g:cu‘;h13‘r'
~iadted in T,ccll,  Tlarcier (.965) choted that fermylatlion occur'"cd
+soquent to the _tta.crL cnt/\ o} "xio'aino a.nd th..‘ the tuo tILAT met
m-octes resulted In two diffezent .._.‘wc-. di;cst fragnent f?'o.. 'd:eir
o° cr;in. * ethionds e synthetase fas ‘oor'n nrifiad, and its p:cocrt\:.g
;Ioc';::e:*.téd, notably by Ixulen L AT d=tloy (19'3?}, Casalo ot al (1967)

) E {
lantutt et al, (1872). "-.’t' s therefore cezsidered werthwhilo to lodk
' A = T Py not o med AlAD *

%% 3he hozolejous :-.c;r...a.,,cn ‘..c'..tlr.x 2 AT s,pcci--_. and also Lo

srvortake 2 1inited ."..Z.k...é-; dLest. _ “11.» m.rcd ncrt only te provide
;..;':c:%:::.ticn ccncerning (‘;“" “t:' c":.rc and bdnvic'.xr but A oina
-cc:a«.:nti-:c. sence to pessidly p:cvif’c cvi.lcizca coneernin ;f"tb eixr functlon,
'mmtn.,e ’1‘1 ca.t:.l:r‘c:; ‘tho ¢leavase o mtcr-mclooti.l.c |
tiames adfecent 0 3 3' ".z;r.,fhto —03idue and thus tho cenpes ticn of
an ?;.'11.:'.9 ..c’d. ln.ac]_cd. di;o". m—e‘:r' ig gtrictly "c:pcmr:nt.cn thao
_pc.s'.tiér cri' the 2 -;:t Tmanine residue f:.m the 3° ’e:-:..ml dlth :;:.coli
sot-tiiii, tHO & ach %:.‘::c::t.. wm c‘bt&.zwd et = Aelalelelel car"os-
jxc:;;‘_inj Lo the ;;:c:n;:a *-and ..o‘v—\-c-wx-é.—u cm 4o tho inte
wiex, viz-tm o< the sinclc/'auo diﬂ'a:e:‘.ce t’:m;( x¥eoe .,s;nmwd by
eckv;x‘:c:esis at p:’ 3.5, t!‘re p:‘opne;ltw “n.‘_.,.cn*.. ...ortn., tm..z tga

c:.thon‘.u and the initiator ;n;;m:t %o the amdﬁ (z»*a.—mca:-. 19::5)

3oth u:nngnted nénem af H.mﬁruhrm mb}am ve. rlae to
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) Is
threo components when electropharesed at pH 3,5, as 1ndicnted in
firure 15, The largn opread of raterial (1 - 10cm,.) towards the anodo
was conoidored to bo the intact met-tRiA, The peak at 3 - 4 cm, towards
the cathode, which ran with and slightly behind a nethioninoe marker, was
considered as free 355 nethionine and/m:_. its oculphone, The ratorinl at
15 - 19 cn. towards tha cathode, which comoloctrophoresed with 8 puro-. |
nyein marker, was of unknown conposition but was at the expocted position
of mothlonyladez/';oolne (ef. fl{;tu:e 20b), o

'Luﬂu;e--l'1 dirests of both spocioa nroducod the mctrophcretm,s

shown in figure 16, They differed fron those of tho. intact species
notably in the elinimation of the not-tRUA, which stromely suggosted

adogquate- T, activity, “aterial was still obuervod to co-elcctz‘ophmso

with puro::ycin ut n.n mpcruon was not a.ftootod by T1 dlgouticn.
™e calt apocios m-oducod ono m.jar poa.k (1-z ca, towards the cathodo)
whilst th othancl spocios pave 2 charp poais, at 12 ca. towards the
anode 2 1-‘. c::. tmnrdn the cathodo, Ovarall resultn co::pu.:lm
nlect.rophcrosis before and after '1‘1 dlmation are ahmm m tanle 17,
Tho propm‘."tion ot cuzanol apocios considered A o0 3.

.-ﬂot.hicnim in fLru:re 15b wasn unchanced after T d..cesticn. ‘Lf this la.c:'
af dea.cylaticn sinu.a..ly applied to the eu.lt tmooiea, than the lncrewod ,
satartal nicrating tc- 1.2 c::. tom-dn thé cathods 1n fimze téa, could

;xrcscnt a mt-oligonmlooﬁ.da fragnent, If th&s asmpﬁon wro ) _
carzect, althouch unfartunately ro work was mm-wmn to charasterise this
-,mtmu, ‘then' the Ryeutirutmum tonm tRiASSY spocies would closely WMG L
| _u.coll spociesrsmmddﬂnir 3' bmiml'ridlsﬂtmm
et.hnnol speoi.es, the famyhtahh specloa. poasessed & nat-n '

Co . . B _- ; '{ . \
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M mme 16

L

-
i1lectrovhorosic of undi-ested 3)s-mot-t3:m cpocies

.

Jlectropheresis was carricd ocut ags mreviously described (page 31),

ctihlenine argd puremyeln were uscd as rarkers (sco opposite).

\

olled 1 aprox. 1700 3. <
Llegtronhoresic 1 G050 oyridine - 5 acetle acid, pi %

~co. 10°2, 50 V/en., 100 minutes.

Sthanol specles

- ;
[ Y B T Ay o - ——
ey - i H f‘.:}’_...C.L\. - .;'JO C‘A....

ecirenhoresisc o Sang 35 A0V0.

T



cpo, X 103
)methlonj_.ne c::pvn'onycln
SALT specles,

b,

‘to anode 4,--4-0----) to cathode

cpl, X 1(“}‘3




N :
Same 17 i :

/

.Zloct:"ophorc::in of .'-{I.‘Aso-'l‘l diects of 353—mot-‘t;’{:.’;\ soecics

inaso=T, dlsestion was carried out accerding to larcker (1965).

-lectrophoresis was as previously descrived (maze 31).

“gthionind and purenyein were ucod as noavkers {(seo opposite).

’

n, alt oooclos

-y

anited o apmex. P x 107 epa. .

™

leotropneresis + Yt pyridine - 5 “acotic acid, pd 3.5,

teape 10°C, 50 ¥/em., 100 minutes,

Ve ~sthanol cpocles

Les,
/ -
L] L4 .
* T.
‘ L] . oy = "
& appliod 3 apmex, l.v X 10 oBR

Zlectsophoresis 1 cang A5 3LOVV.

¢
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a. ’

cpm. X 103 . , ,

A R .
3 ‘}‘:,nethionine mp\mnycm
"‘r, ) N -

4 ? SALT specles.

- L
1 . 1 -
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Tablo 17

RliAoo-T, digestion of H.cutiruteun 3§s_ngt;tmm spoclos

2 s-not-tRlA R % distribution on Whatman 33 paper
nizration- nigmation  misration
to to . to ’
anodo ‘cathode cathode

(1-2 ea.) (17 ema) -

3~lt ovocles

= . ' R
undisested : ~ ,68 : | 23_:-.7‘,: ' lf,/'
7, digest . 15 80: . 5°
“thanol opécios | ' ,
 undisested o P | [ Y $3 1
Ty digest - st By - a- ' y C o

The results for this table r-.:m been obta!.md h'ocn fi(;u:os 15 anil 16,
'::o:bc;.-t. ;-hith £ Wilson (19614, have shown that 'ﬂbozmcleaso Ty
diresticn of aa-4RlA can bo ptmfcr:“ud undar cordltlem v‘xcro tho

hydrelyois of tho aa-tRlA is ne*ligiblo. theso, condiucm oo tollo-md

'1.-: tho experinent dosezibed in figure 15,

<. r . . . ‘ -

el o
, - A
~ . _/} v - b 7

o - .
~ a V
< ’i‘ N - l_
] I



“rolLronuclectidc fragment uhich ws negativoly cm:-ged at p‘! 3.; 5 whllst

tbo salt spccles tentntivcly pos.,cs_ﬁd a et-alisonuclcotido frasment
oo.,itively crnr*ed . : - ¢

£

":tmg R}u'tso-x dcigesticm movided mfozmtian on tr:r.-ca mttcrn

" conoerning H.cutirutmm LAY, Firstly gt suspested that tho 4o spocles

differed at thoir 3% ends in a mannes 'mmbling the dii‘fmncu botweon

-.col! tanA~’Y Bpeclcs,.‘ Secondly’ 1t showod littlo €ress contzmimticn

of coeciea rosulting fros c?mtomphy on BD-collulo,..o.. 'Im.vdly it

_n-ziicntod the Fosgnee, a.‘l.bes.t nftuz: sm,o at -20° i.n Salt kAe, tm 8.5

' cm*“ol 2er confirmation af tho now p:o;zgn'uon a&’ spocies obtadned in

fx%"

with "opmtad frecsim, and thawing, of an’ m-.imc"n adicnctivo cnntmumnt,\

o e i tively charzed, n.t P4 3. 5 u‘hiclﬂ ;.eccv....wd for %7 of the salt *nocics

-

and- uftboctm.nolspoclcs._~- o e, - B

1a:x-o;'.n-'cn.:s a.c:,'lation ..tx&d.lm \.-uro cn'i;,:..-nlly un:!m-taken a3 1

'f!.:z-c Za w:v‘obi,hxttheyalgonmadmunmmdcm;n_}aenvitb o

tho *vnc:tod wl.aticn..hlpa cf Z.eolt h.eA r:?ecio:s ard 4holr nﬂth-am
- T“o ntcs of acylaucn for tho ccpa:aﬁad ::;oc.c.:: wuro oriainel -
.mlc:: nvn.l.e-'t co.ndiucm and areo nhmm“ln tigoe 17, ""w malt n-:ccirs
:hmsrcssod he '*"cat,a': rate doth M. lw a.::i hL,h mt.hlanim c*mn:“'n’iens.

et £ cc-.c'"--ad uit.‘: t.a‘alo 13 \;;nuo 62} nt;icb mad mucam tras o

'm*1mdspw1mowrmmummccmam~tcnum

rxtent of agylatlon, W ..nh =53 rla-;cu‘.m. t.?m the cothlaning gensantration

wood foe cmamoinz. At o zothicnias ccma..mma. o eslt c;mm, o

s ireue of un “a.:s‘.t::' mta. a;:::m:oﬂ tro ..:i-‘:."' s;ecxo:s. tt a3 tho c oo

"w.lc:zma mcm.md -—-wmm: a mw ‘extent cf a:yh?.icq.. cm |
q,.,,vf,o':.”
M"-a'iw 'ﬂcvm;c{.‘; & t:"""' dis‘*":a‘..cn. e in z"*"" m ethansl UL

1

A
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Mouxe 17 ' .
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Anincacylation of-the calt and cothanol tmb\net’ spoclies
in an Hd,cutirutun systez - | ey
-~ .. the reacticn nixtwro (fadlo 4, page 22) was nodified to o fimal
|  pemiml volume of 0.1 ml, Tho £iml solt concentrations of table b »
waro rotatned., S . o ) e
‘ 2,00 ;xzf units of E’..cutifutm:: =11t specles, -
260 = =
03P Age units of 7 cutifutun ethanel gpecles,
- q redles of zefhicaind in twesenco of 19 mcmino noids,
150 used aa source of syﬁt“xcmse. : -
e . . . J
Cpoulis without-addod 104 have boon sudttacted,
- - . . - . . / . -
' -5
\ . RC .
j‘ ¢ ’ ‘.\ \ I\II
{ | ' : ’
7
. . o . {
\‘ . _“' 3
i
& 5
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was the ma jor spocies,
Deterxﬁimtiﬁn of the }Sn'vﬁlues of the Il net apecicg rrovided
an explanition for tho faster reto of 'tho calt specles, ‘mo apparont
{, of tho slt species WS aprrox. 2 x 1070 1t vhoreas that far the '
ct.hanol gpecles was apm:ox 6 x 10 v {#4gure 18). Those values wore |
: £ the J suio axder of nmagnitudo as those dem::mxx‘! for C.enld by cxr..tmio
ot a1 (1968), 1.2 x 10‘6:~: for mmm and 1.7 x 1070k for tan a‘;:"*'
They. dlﬁ’c::cd froa- thoso ropartad ‘ny Rruton and -Ihrtloy (1968),
3% 1077 for. t*"“n and 5 x 1077 farmwf"*'tm {n both cases thoy.
cozpared favowsably with the o'bsorvntion that tho ;::omtur specles
possessed tho lcwcr 3:-.1 value. . 7
Alf.hoqu tho appront ,,é/value of 1c-.m1no fo'.: halophilic - |
acylation had been rox:c‘:ted to Mo om}m: to ﬂnt fcr an u.cau uy'n-' :
thotase, (c.rm'mm and Sayley, 1969), later VGZ"-”A ahowod thet 1t s
rot a tyrical a.nino a.ci.d u.nd that tho cc'xccntmuon of a.nino acids s
© a zajer control over tho oxtent of ncylation. It was ougmgated that
i ﬂ-aappnmnt ,.,_cd'tho mthm...o fc:otbcrmmacidumhmm
tho mwulm gysten (3,X.4hite, 1970}, In view of tho control
oxtrted b Mc*.h:.muno on f.ho cxtcnt of wnum. table 1w {mze. 62).
and the diﬂ‘m*zco in actlvity using h!ah opocific aotivity meihlcnino
in the ra-:.mo*uun and hﬁtc:olor'au:: grstezs, finwe 1l (pnre 72}, 4t
iz, conatdered worthuhile to deternino t.h.o valub «f zuthicnins,
ol *mw {1970) tad ididated k-t e Teseneo c: L ..1.21
_-:.-m- mimcylzticn was uti..ulntm 'c: the mj@n; et mmo m!da
et 1:“11':11?.0:3 fm." ::et.'ucn!...u e Subea B 19 mc‘ﬂdms mmm'**-"m

piots for tho a.cylnt!.c:’:. 4 mimtad R _;at vith varyins eemoone

-

-




Fodified ‘{.cutiruhruﬁ cﬁarsins pysten (see figure 17. pake 90).

Afterea Frior incubation %o d.issolvn the added'dry KQ, cempleto

reaction nixtures wers incubated fcn: 2 ninutes et 37 c.

sach :.ncuhation contained 500 nzoles of A"'P and 10 nmoles of ..athicnm
- - L The 197 120_anine aclds were onittod
cotimition of the pacle of SR net ad:led vas pado on the tasia of the

'l.axi:u.. acylation achisyvod bY the ‘two specles with the cmpcmut

cmcmtmtim as dascribed salt opeoles - 16.5 prole t’Eﬂul /"260‘
| ethanol epocies - 110 pnolo A" /"260
9-150 ¥as uaed as f- oource of synthetace..

S esulte without added tRNA Mave been gubtracted. . -

y = malo 355-mth1cnim n cold 57 TA' precipitate.
s - . 5= p:blo t3:A"? pm- o.inl. nmml moucn voluzo (cf.tablo 2, pso

.

‘.Rg.apn.mnt ¥, for the calt "Tapcc_:ics -2,0x 10'6}‘2. ’9 : \

Ap:nrcni Y for the atH gpocics - 6,0 x 10’6}{.
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Ppure 19 o . oo ‘. )
Dctcrzzimticnc: - value for methiomine - T

-
/ . . .

Yorml H.cutirubrun ch:rging gysten, (table l& page 22).
Agoays were carried cut as for figure 18 (paze 93) AR

Zach incutaticn contained 500 nnole of ATP, &4 . x260 unit.s a’:‘

nfractionated :{.cut.iruhmn tRNA (35 pnole tRNA™C /AZGO) a.nd

L

. the 19 12, anino acids were unitted
' cmcninp wag added at o ciiricenmtim of 2 x 10"“!". zuﬂ a.
apoeific wt.ivity ‘of 168 nC/nnoIo. - - ("
.2 \Zsounitocrpmklfrcmnc-% Sepmdoxcolumo:rnm(}“’

. 3

(i, ).,w. ;r:eclpuato of an.5-150 ware wsod. as a sourco of synthmm

oV eem. x 10 -3 in cold b 'I‘GA precipitat.a. 4 )

':-nmmwndncuummmozzgm. ncnimlmctionvo.’m:e &

"

(c..'. table 2 meo 16).

.%.p;n..'_’-en; K, in abaenco of ald - 4,5 x 1075, ’ St

Apmzont X, 'n greconce of 1,4% Facl - 1,2 X 10'“‘;1._/‘\#
. . o 1 ' . LI

1.3, ths concentration of tiNA ma axpnrimnt was lower

tmnmshmlmatmlmdlnﬁsmlﬁ.
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J
tra.tima of cothionine both in the presencoe and absence of 1.4 I.aCl.
Tho apparent’ ¥ far nethionine under mormal conditions $.0. without . 1
‘Immmcalculatedatammoﬂmtelbeme}i. Thinvnluom o
mmtmnﬂntdntarnlnﬂdfurlauclm,uzx 1Q r! but it cozpared
“avmn.-a.blv with 2 x 1077 for Z.coll mothicatne uynt.hataoo as '-cno:tod
by Heinrikson & ‘hrtlay (1967) The aﬂwt of KaCl appeared to bo an
inoroase 15 the. apparent % to ap;n:‘cr:imtoly 1,2 x 10"}‘-3 uh...lut o
'cha.n._,r-omobsormdinthov .- "hoaoklmucsmsug@suvoof
cc:xpotitivo 1nh1b1ticn (Duun P ‘Jahb. 1%“) bahrf en tho Tt icno and tho ;.‘/

em.y:o. .

Thin hriaf ac?htlon stulw co:p.nred tho Kn valuna (:! ncthlmim
and 247 epeotes in tho i outiritmz yoten rnvmm with the
Z,c0lt oystea, - It cupportod and p:vﬂdod. an crplamtlon fcr the ob-
| fc:vuddintrtbutlonufspecioaaniﬁmlhitmwdauﬁmmm
mcognitlcn fo= tho c:'.r;lt ant othanol upocicn by col!. uyzthnuso.

;['

~.~‘ S NPT
. . : PO |
. . .



L In vivo initiation studles - L . C

i1et attempting to achievo rescluticn of RN opootes it
nsnotposaiblatousemvitroasmysyatemnndw«eanaltm
native mﬂwamohmmlecwd mam‘uasodomexporinentada-
scribod by Dachoayer & Kreil (1968) amd although 1t would not differen-
s1ato betwosn tRIAZY species 1t could indicate the rals riayed by
rothicnins. : - : v

Tho abgsenco of tgrnyl-”ethianlm in H.cmtiruhnm gream undar

nu:ml ubmtcry con!iuons wan repct:wd gmﬂoualy by Whtto & Bnyley
(19720) 'I'helr £indings were confirndd in a sinilar exparmant daserided
mng,uro 20. Msmmmmunmmummmta

sinco tho cane authm m.toatod that ons tmu"“

apoclcs s fcmyhtahlo
by a.n n.eoli mnsfcrtm.m nnd m:.ggestod uat mmuun nxsht imolvu

an unbloclmd nothicaine, A poans for testing this poss\bmty Lavolvod

tho uso ufpmynin; nnanubiououhichmnuanmlogm ‘¢f anincacyle

L‘I}Mauﬂ inhibits pwouin mthcau vy cnmma* mtm tmlmucn of

erowing polmudﬂ chatna (mndmky & R, 1959)« |
W S mu (1968) investigated ! inttiation in & t:::bu: of

Mow,! WMWWM mytmud'



Figure 207 4 |
. o
Absengo of farnylrothionino in Hocublrubmm ~

. 24 hour H.cutirutzua colls, m'ﬁ! 10021, of ‘cooplox ediim, ware
rnrvastndandremspexnedinosnl. ofsyntrmtionad.ltm (c:;mr@ni,
., 196%) dovoid of methicmno 2. M'B5M (apm 70 n:olg?.

cpooum activity 800 rC/onolo) wero then addod and tho culture <
MatﬂonorbSnimwa couammwd.mm

mu.onlnsn." ma. p—i b.smzncutm Hoeledo scids
a.m!rpwcipitn wlthothanol 'nwa.adtamm
‘Mnoit.!mr nmwmamnmwummma?a
) \-‘.
A mcotrophmm of pxodusta afden_o:_]ggg

Anlnmnms dj.m!mw"ed vy alkall (0.1 TacH for 30'.11.::;751'. fc){?m
-mwmmwmmmmmwumd
mclols acid, Mmmdwmppmummw
(w:,o 31). AzTex. 8.5 X 10° epe. woxo uppli.ed to the ihstman 2P

jod

ucts of HiAse direnstion

b.
| mlc&n mm m 0.%al. of u:tcr xan dlgesicd with m:.wn (0.0128-_) e
{0.0 -".) at roon mmm fe 5 n.u::mm. mhl mluuulm

mmmraummm App:m bxw’c’;—"-o

. apied to the imtman T O,
¢ mnereatic RliAso .

rethlenirs end pEICDyCn WEIO I A ArieT,
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Meguro 21 . -
. saratlon of cethionyl - puromyein in vivo

-

thcur cubl.ru‘l:nmcolln growninim od’cm::plumcdim.im'
"‘:mmstod and resuspended in 0.%al, of mtrmm nﬂdhm {Onu:hietu,

1564} dmmid of mthionim. ‘fho culture wan t.h:m u'eated na belou.
/ .

l%'
a. cells trented with purcoyoin
mmm‘z; 35.,-muuoummuadedtothecu1mw

£iml omnmtm of 9o and 0. 1z { ops n.ot. app:al 300 ::C/nmole)
Wﬁmu.mmmuonatavcrwzmmmﬂmw
“extzaction w36 carriod cut direotly en tho culturbs The pR of this
Mmmmntnpmmﬁswmn@iumd |
1 ECH, and 01k, of 2° wtw.mmaddodtommmmcollm
um;um.mmxmmwmmo&nmbymmm
mmamﬁémutmmum m::meemm-
pnmu ":a‘ %5 as doscribed :nwlmmly (mgo 31). Ammudmtelr
7.5xto3mmapmaawtmmmmmm.

i .

’ o

“ b  Comtrol-culture without added mxemyoln .
The culturo mmmmmmmmmtmmmm
mmdmm%mmﬁuwd%mm.

-_,,e.'r"'c:l. 900 t:ﬁ!/mlo &mwly Q.Sxm m.ﬁroa;pna&to :
«mmmmp:per. ‘

— - . 4 - ——
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B A P a . BRTE
.o 5 \ : ,
to tho"reported positions or F—mt-mrouycinand mt-myoin (Loder &
mtyn. 1966) respectively. Peak A accounted Tor npgrox 0.035 amd

peak B PRXOX. o.ots.amm”mmmmmmm
mommmsmmlwmmwmdwam

(1968) uhobadrepurtodarocmdo. - 0,87, whd.chnhtedtothe
ancimt- of net-pureaycin present after daru:w'm.m of F-mot-purenycin
'anddidnatlmltﬂemm-mumpemtmmoﬂsimeﬂwlmm
extra.ctlcn. Althcugh tho results with H,cutirubrun appeared to rule ocut '
'n&g;mlmmmmmtmma\ﬁmuuwm.pamAwam

-mmhouucmmmdtmmwtdpmﬁmmnw
mﬁ%tommm L : v

mamammummnwm'mw (apw.ae) o
'bothbe!mtulntt&dﬂnto‘tﬂ,ﬁ!(pdl&ﬂb&tmt. “‘hismmtandu_l
wmumumodmmmtommuoe&m {Erotecher
& varcker, 1%6),mmmwummzwmmuwm
‘cmom}‘totpwmmulythomomt(mg)- Mafm_nodmnito
mmumammmmmomm o

" peak A was not P-astepurcnyedn, since dilute msthanclis M2,
-uhichsolecuwly:ﬁ\inatmlm MwatmmuﬂnItonSmto
'touwpoalucnofnot-mu- Thﬂmtu‘lﬂnwdmtmwl
mxummmmmmm WIWWN
cothicnine culphcos, &9 showm in £150e 225, Poak A wms restistant to
mmmmymmummnmm“s-w'

. &nngm 20, -miwmmtnuﬂm&nzcm-
. 206zm,, eax, 255:5.. umam mmu 275&. :



Figure 22
Attcopts at the identification of peak A (figt:m 21a)

/

8. Re-olectropharesios of pcak A

Pgaka(ﬂgmzm)molutedfmnthemmn}ﬂlmperuth
othyl mtato-methanol-uata: (1.1;1), d.rlod. ‘under vacuun at rocm
tenperaturo and re-eleotrcphorosed as dowr:lbed fm.- figure 21.
Approximtoly 700 cm. was %p'pued to the Wmatzan 3‘.‘-3-1 mper.

t;. Zléctrophoreais of poak A after treatnent uwm K

~ =

,ma(rmam),mummmmmmnm.

treated with 0.2F memmol(mm&m. 1968)&1:37::

for 3 houra. This jrocoduro chould ssloctively cloave fml groups.

Poak A, 8pprox. 2 1'193 c39., W3 then applied to the Whateman F9

| ‘paper amd olectm;inrmod at pi 3.5 usmg}mmlydmibcd. __ 2

o.  Hostropharesis of poak A after alialine hydvalysls

Peak A (ngx;m,zm). after oluticn froa the Whatsan o pawr: wag
treated with dlute zrix;dn. pi 10,5, at.-37°c for | hour (Farcker & - .
Zanges, 1963), mwmﬁm«cmm“um
mwmmmam-winduﬁnum.ma.am -'
mm.mumamxdmwmmammmmw'
ut p.! S.Sup.wﬂu:aly dmihed. '
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Figuro 23 | -

Attespts at_the identification of peak B (fimme 21a)

s

a. as-eloctrophorenis of peak B '

Pou.k 3 (fmm-zm) was oluied froo the umt.mn %1 paper with

athyl acmw-mﬂmncl-uatar (11141), @ried under vacum at room
tc:pccm,tm and_ro-olecb:cphorasod as domibod for fimume 21, .

Approximately 100 ocpn. WoOro applied to t.he mmn 31 paper.

».

b mMmamdwammumm
Peak 3 (figuro 21a), aftar clutlion fre thb Yhatran T paper, W8
troatod with dilute 1K,;CH, PR 10. 5, at 37 c fo: 1 hour. Appranmtely

| Smcpn.motbenappucdtot&oﬂntmnﬁcﬂ permdoloctmphmeﬂ

at pH 3,5 a5 ;n.-ov;cualy described.

A
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- Pmksmmmt-mmum.asehmbynsmmm'eﬁo
mmm'mngmzsb. naammmemmcmmznao-

¥

unodﬂz0mn1n. 2&2 cax,’ 271&::::.. whichmmﬂnnyihuma _

{

‘a.a,puru:qcin." !!mm.th:nammtymwommdmtothomm

dﬁeopmeinuhichmmmtooﬂvlmtateandmhpmd
pmk:)ont.healectrcphm mmnmfdwamn
WmmmMmunmmummmm

. namumluafmzmmmmwmm
ﬂedummmmmmmmmmmmc@mum
promthopgssl ty. mAmammmmdmmm

for thoir poar could be related to the adaptaticncf the tociiique
ra%é.l-?mum&wmammummwm

'm. ' - ‘ : :
S




b, o

v ‘ ) 109

5 In vitro initiation studles | ‘ ~

1 Codon Yecomnition

_In1966tbogenctmcodomtmohen(Mck. 1966a) and although
tbewidemmwelmmwthocodmmi@mmmmmfrm
L.conatmmmtmecmmommmmutm “
sdentiml or very oinflar to that in S.call, "'nnaaumwomnfar
_emonmomnmmmmuonmmmmmm, pogsossed the
Estﬂtytomognimcm nmd]sanumodm.uanmmtmgnml
'-(Gbcshatal. 1967). -Itmﬁmetmnlmnttodntminouhothortho
cazo. rehuon..hlp existed for H.cutiruhmm &A™ epoetes. - o

mn.cuumnmlumm wdnacﬂ‘bd‘ny
.mmaww(im).mmwmmﬂwmpmtmm--
" trimoleotids APURG and to paly (GU 1.:). m:emlt.mm'uuo 18,
“Mawmammmmwmmm. Thip responso s
cmslatcnt but. attenpts at aign:.ﬂclmly mﬂns it ;wowa unguscessful, .

momamtctbepoamiumdmly(@)mmummm T .
_mopmmwunmmpuﬂnmmmumm. “
mwmmummwmmmmwamm
(v} mphto (Bayley & Griffiths, 1958b). The apavent failure of ApipG .
-'mwmmuuu..wmmmm;m-
rwmmmmmmmmmwmm
N mdmznckctn@:nmmmmmmno _
- oystes, acmzmmwwmmamammmmm -
‘an S,coli bindinz systed, uwmmmmmumw
c:mmmmummma.nmmumm ‘
dustified, Mmmdmmudmmawm(tm) .o



¥

_:melc;!&‘.m:ﬁzf-'

SO

110

Thlo 1.8 d

<

R&’bow':al hind.!ng ct b mmm not-AtRW suceles in |

spenso_to_Aplr aot paly(Gu) in on ¥ cnuz-um
RS AR SRS ” )
‘ . - . o
) ._ pmolnofasa-mh-tnm‘bmnﬂwrim:o I g
o0 Iis:.2+ mlt m&oo v : ot!aml cpecics
 ApURS pely(ct)  wtesslato aptps, pelyfct)  ~tesplato
#0306 Ouh 13.232' Loz 022
50 0,23 07 O om0 0,30
56 w2z oz o2 08 0% 0%
e o3t 03 0% " 0.57 . 060 ' 083

Incutaticn at 37°c m.-ﬁo:-.sn. in permal bxnma oysten (taMlo 5, Rco 25)._.
Tro-incubnted r&bem (mo 15) @ ?.2 % mﬂta.
ABURG v 0.13% Aago u:nta, BYECXa 3075 =oles,

Poly (U, 118) v 140 Angyy unlt, 040552, |

nlt oposics s 0.3 Am unm:, 1.590 c#a-. a;rm 8-35 :mlea-

"

| strmnol a;mim ’ 0.09 Aaﬁo unm. lséoom- SpaTet. 8-65:m1m

A

mymt.mo@u-tﬁammmma
mmmmgm(mnmmmw ).

at %°C o= b0 sirstes,

“
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These authars suggested that tho codon-anticoden Antaractions of anincmcyl-
mmm"Wmu{ammmmmmmmt
assay . gysteas, : S .

. .
demmimtoamntmimmmim

’comnhatimmm_.cﬂm,m.mdmmwnmygm
am(tgﬁb).mebmmngmab. mmmamuaa&mw:is-
wo.mmmdmwmmmomrcmmm.
mmwmpmwmmmmmmmmmm
lmmmemﬂtyufthounwosmﬂ,tbemmC@-
notit!.onofdoaothdtam xtcoudamrnwmulmfrmmm-.

horontan’lnltyoftbeothmolnpwlwmwﬂm :,.conribosmarna

mtad mrner it m !nvo refloctad an et!‘eot of t!w lon calt oaxuu.om.
) mmmmm.m)mmw\mwu
ehominﬂs\n'ezs. nmmmammmwwm |
meatothuteuphto.mummutbmmmmraw
mt!ntﬁnothamlmieammwlur.; .
mmmmmwamummmtmmrcm
fully lmmummma&qmuuummdom |
 bohaviowm| of the specics towards the two templates, In this osnzo tho
mnuﬁtmzumzsmmmmmhammum'
mumhmm.mmwmmmwmﬂaw..
/ 'MWNMW&MWM- It vas therefcre
wmammu@mmnhmummum
| ApUzS amd poly (SU).  This aspactimas mmmmmammny
am(w)wmwmmumdmmmw ,
mmmmmmnwammwrmwn

mwmmmnbmummdawﬁt
- ' “ .

Vo - R T



F!gtn.'ezllr'
Riboacr.:nl bindine of H.cutirnhrun noet-tRNA apcles 1n
o  to- A at }.gz."inans.couay_ste:n

| g_._@_ribomni binding cysten as chown in tatle 7 (page 28).
Ioutetion at 26°C for 20 nimtes. |
Rlboconas 1 2,68 Ay, unita. |
Teaplate 1 0.11 A, units of ApUpG (upm. 3 nmole),
Salt cpecies 3 0.23 A26O unlta. 1100 cpn.. appm'.: 5.9 pole,
s * sthanal opecies 1 0,06 Aye, units, 1040 opa., approx. 5.8 pole,

‘pacles dound

QUG MAPUPG-  ADURG  HABURG
6 " 0 03 028 '
,Qih' 7 0.06' : 005‘3 0,52 T 1,90
- 2 0,12 0.92 0,70 2,05
30 .05 098 080 2,66
28 0,17 LO7 0.87 2,72
N
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'NET pmole 353 net-tmia _
bound to ribosome, | ~

—————— ' v

s Ethanol épeeieé.

A
~

.—-_—__-—.'.‘/. . u
"~ salt species.
I}

s



E‘i{:m:ezs
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7

Ribosamal bind.lng of H.cutixu‘lmm ndt—tRNA epeoiea in

respanse to poly (GU) in an E.colirsys-bam |

,.connboamnlbindingsyﬁtamasshminmhle? (;ngezs)
Incubauon at 25 ‘C for 20 ninutes._

Riboscaos 3 2. Gﬁégﬁa\units.

v’

St spccles

Results 4

T 22n

.,o.

0.2
o.m

0,06

Ogm

SALT

-ng

0.8
0,66

S

. ¥.63

0,68 -

'-:, 0,46 'AZGO units, 2200 cpa., approx. 11,8
Zthanal chcies 1 0.12 A260 units, 2080 CPey SPFROX. 1 '
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. N . oo l‘ . A“) | '
A . e it .
355net~tRNA B
» NET pmole - S-mot- : .
‘bound~to ribgsone.
ﬁz | -. | E; i
‘ ‘ . . N o, ZS
o i . P
— T ~ . .
' : . ~ - P
* Ethanpl specles,
T

ot ) ~salt specles,
- . eg. poly (GU, 111)
0,04 0.06 0.8 |
. .
‘ .é. - .'
o —
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5 ¢ . Invitro initintlen otultes

11 Poly (GU) directed 5 g e
SRR cm::umm(z%s)mwmtman pamopua“yh-
_mmm%wmwamm(cu)mmm
thustnnt»tml%mpom&mmﬂﬂso lehaoquantmwﬂdthapolyb
mmmmm@mmtm%mmmmmn- |

tmmlly.‘ Aamma.myinunu.eoumunmattmwmns%e

‘L‘.

'qcmx-ummnmtmmmushmmﬁsmzé.- Mumumd_,_c_m_
ﬁmmmmmfmmwmmﬂ-m ‘The result -
clmu¢mmmm;rmmuwmmmmu”m
ZA, whlel temtatively ouggested an initiating capability for this epootes :
...non. momutmnmzﬁummmwommwcr
cmmwmmtomumtnnmmtmtmmmﬁm

" __ mﬁmrmmmlmwmzmwm tantgnmthwnsrmlr :
modified to functicn 1n high salt (vhite & Bayley, 1972%).

| Atmmmmwmmmmumumm :
'.a.mmhnmmmmmmm as imdss
:mtpdl.nﬂ.gmﬂ. romwuthcdmwmm
__\;,‘,:q( )mummmm-mmmumwuax
nmunmmmmmammm(196&)uumumum;“
r"f»ﬁthl@lﬂdld&ﬂp&dhtﬂﬂﬂﬁl!(@}@lh.‘“ It apypeared Exvo
' 1mlyuazwm¢mmmnwdmmm
the isited effictenay c:thn z;,mﬂ;mw Ww syato (mu
a why. lm).mathonmddmhumammwmw
cmmmumcrmmmxm mucn (muawm 972> ),
%wmceammmnwmum(mw.mmm

<



Flguro 26
cu) dirocoted in an E,colt

o reaction nixture was adaptod from that ar‘cna::k&rm (1966),
Fach incutation containod the following conponents 1- (0.10003.,)
30cH KC1, 102 Epho, 400 IAs-HQ, pi 7.8, M ATP, 6 PEP,
0,951 GTP, 0.0538 pyruvato kimse aid 20 Ycaanino actds (8 x 107);
Ribocenes 1 2,68 A, unita. . L
Transferaso ;:mpnmuon (pago 19) 1 0,052g. uf protei.n

paly (GU, 111) s 0.0258G..
. Hecutirubmo ea~ta | O.SAzsotmitsofw L2 an~tmins ( - wothicnine),

sutspnoim | 13.2A260un1t5,am 93pmlcao:t355-mt-tmu

Stmnol opocies 1 0.9 Ayg, units, BpRTCXe mmead”mm
| Spocifis activity of 355-authianim ws aprraximtely 640 c;n./pmle
Incutetien ot 30%.

Reaction tubes ware treatod exactly 8o for tho Hocutiruboun
 polypeptite myntheaising syotes’(ef, pago 20). '

L
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= 35 -
poole <~ S-methionlne in ] |
"1 hot 5% TCA precipitate, ' | .

[ 8
e
! b'
. ” .
w’q&:;.— ‘/ . .
R N
"'-._-.‘-- Ta= '
-‘---. .. ‘
tine (minutea)

55— T

' qeeeeene e = otharol opecies = paly (CU, 131)

“x-—-.-x __ :‘aa'lt. species + poly (cu, 111)
M-seeer¥ = galt species = pOlY (GU.‘ 111)

. -vmﬂmdu*m(cu. 111)

11°




Figae 27 o .’ /
P GU) directod esis in H,cutirubrun

The narml H.cutirubrun synthesising awém ws used (tadle 3, pago 21),

moMIcwdaﬁonsmasfoum t- ‘

'3.8% KCL, 1 FaCl, 0.t W,Cl, HoeH re’" . 301 m»-nm, m 8.05,

1,500 ATP, 6ot PEP and “0,%a GTP ’ |

Riboscmes 1 2.88 Aygp UDLtS. ,

Pmkl(O.iA%Ounita).ﬁ-maG-%Seﬁndﬂ!colmofa 1005 |

(::':aq)zso,* _procipuata of an S=150 was umd. as tho souxco of tmnsfu:ws.

Poly (cU, At1) 1 0. 0523,

19 Lena-taias ( - r:othlonlno) 1 0.25 Aygq ¥ unita,

it spctes 1 1,60 Ay, units, sppex. 46 pmalos of 35gepot-timik,
Sthancl qpocies 1 005 Ang, Wmits, a.p;moa. 43 peoles of 35g-cotetrh,

Spoou‘ic activity of 35mth1mine %9 nppronmtaly 640 o, /y=olo,

. Incutaticn at 77°C. SR S
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- ¢
o
- / i .
AN
* " ’
prole 35$~nethlon1ne in L : o, ‘. ’
L hot 5% TCA mlp!.tate. ’
c
3 '. .
L 0.6 . |
- ) . ‘ . ,FH ;
. ' 7 “ ,-‘.Q | . ‘.z
-ooh //
- a—T R ; \
——
tine. (ninutes)
s, 10 15 20
L ¢ ———e w gthanol upec.‘lcs+poly icv. hi;
oe - - --e - w gthanol specles = poly (CU, 111
"_l-———' -mltsmim+poly(w. 1\9
e . : S -—‘---‘_.mt m‘“ wx, (GU. .
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anaduumnlhammaptouunmmmumwumm
admuunor&nmtothamuonmmmmmmlwuvmcmmed.
Attcnptaatutﬂlﬁlngthem-mmlnanhmolmimmungsm
monctpursuodmﬁltmfeltthatsmhuunmummmthom\mo
mmai&ham@nmmmﬂmmmﬂamum&mm

" An Aintaresting obsarvation concarning poly (GU) direvtod poly-
wmmomﬁwsmmmmmocmdtm’aMMoammﬂ
rolatod to' its ability to direct ynthists at low 52t concentraticus,
%mtshmmrmmzaMmmmtmammm”mum'
far poly (GU) w0 apmroximately theil By, & valus which d1%fored froa’
mazo-amwz’optmmammmmmmmmm
A (Enarley : Griffitha, 196&1:)@%%0%@1&3?62’ 4_‘
mmr«mmmmmumdmmdwsnbmenm
(Rauser’ & Bayloy, 1968). Mnmtdt!ntmppudaannm
paasihlnatlow'ir; wamumdm(m)mmmu-
n.ti:x,ccdomcb’-.‘-.l Emvm.msmlmmtmmtdbyhtc:m-
cults which indicatoed, umumamoezmmmMmmmtmm-
astivity offoly (SU), tho additicn of the sorarated L™ optotes dse
mmmmmmmmmmummumw.mu
.mummuwubmth“nhm"&cﬁ utzm;h/tom@mm
than poly (GU, 1r13). %mtamwmﬂtydm(‘v)
atlw%”amlﬁumdebomutﬂWtommlm
-asmmmm'mm'mmmnuummummm |
tﬁo!nlcphﬂiummmmtgwmm‘




VImuhnﬂmntﬂDCforhonimtosinnmlemm

'polypcpmmﬂxmm&able 3, pege 21).
um.mmnmmmmnwmammo.mms-m,

- pi 7.6, and 18l HgAo, pmwbymmmumatwom for
z.smmwmﬂmmmammar.o.m cfrlbosmes

P

150(0.25::8 ofp:otom)mumdmmdmthofamam

4

mnsfm. '

'E.mu.mmmw'm:t%mnmmy.
m&.o.z-«. . | g
2oly (3U, 1:1) ¢'0.608,
n;nmdfmwuﬂtyct &mmmmthMWue
t&ommltaoppmltomuhmmaalmum.ﬂthtmm
valuo (poly U at o 7g°T) wwnu 1003,

6

>
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Tablo 19

Mwmmm |
U amd GU atbnﬂ!’
L /’
roaction nixture  CPSe DEX TG rivooomo - ‘ lmo:pgnﬂ.aa
in hot §% TCA-yrecipitate .
ccoploto ® ¢ paly (W) 33800 100 -
vithout paly (GU) S B s
wiﬂm':m A | © 20700 €2 =
“mm o 550 1.6 t
, ' S

cploto s e ply U A0 o <.
without paly U - 3:00 10 -

" s, copato xperisents
mmmumumm(m)wmmmm‘ -\
-mmummﬁcmaommm,m beun gynthenising
"m(uma.mzn.mmmmwmmm
¥ G OuIF Trie-Ga, it 746, & 1T s
Poly U, O-O%-apols(w 114)y 00535, :1%mta_,___m
tod $TI8 § 150 (Cu2TEGe F protsin) waed 63 oo o
gyt mw:mmm :
cxknnm G9e .80 Pp0, (m:mm N &wfmln). |

1 : . L
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. T4
5 In vitro initiation stulies
11 . lothlonpl-pmowyoln formtion S
' mmmm@mmmnmmmumm

oxtonsive use of pureayoin, mammmmwtwumam | \
to tho minmyi-tmmmmuu. tha"&" site, nndtmnmctmtho

peytml tramtm with tho poupapunn-mm in the polymtmql-tmm

“binding oite, the *P" site, In tho case of initiaticn it i belleved - \

tmtaigmuﬂtytmmyunuacmmdmmmt&m
mm“mtmpuummtmmmummml-mmmm
mtiwu-mmummpmmmwmmmm.
_mumauw(mamm.xﬂ). wmunumwn
mcmmmmmfunmﬁmmmmmmwm
Jwrostyn (1966).  Thelr apmchms.cau molndatwosupmumn
binding of minmcyl-tam in responso to its uped.ﬂo t:iplo‘.'.. touared
bytbomumdwin.mmmmmmwmd
anincacyl-purcaycin which wn colectivaly extractod into cthsl acotato..
‘mnmdmawmmmdmmmmm
owumz.wnmmmmnmmmm
tmptoﬁ-lntbnmcoumm .mmmumzommam

~1.-cut1ru’anm spocics reactad with mcin- he untnbtimtﬁ. 7o

fc:::yl.nt& caum-tammmmwmmmnmmu:m
mam@;moftmrmmmwmmmmm
of zote wmuumamammmmwmm
%Hmmmnmxmmw.nmmmmm
Wﬁmmtdmmdmmmvmummum-
erided for Bycoll, Wummmmmwammm

B

i e aad
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Foreaticn of nnt.-pur.mpin. e B.coll »booomen

-

oA molommmmm | mnmmlmm‘
_ to ribesero
| #m:ycin dpmin
s.o0ll mot-tAAa [ . ‘SD 1,80 SR X R
calt cpooics R - T
cthanol CpoclEa : 30 L 0435 "0s35
ﬁxoowprmtimt j : BT

1 mmm(umz ;naoa). zom.ntz»c.
'mctimh:beeoolndtoo"c. addition of puaroxyedn (ﬁmleom 6-.-:'
2 mmemmum. mmmaz #cfmmmmm
othyl aecmto e:tmctm ot 3t 8.1 {mso )
reactica cenfiticn ¢ 22 1FT
To.c0l4 ncb-t:‘*tm v 0,250, :
wachod rihmm (mco 19)s 2648 Ay mitm ApTpG, 26.25 ::::olm-
unfruoticoated Po-cotstiua, 721 dgge S, 0,00 775 gesie.
1t ceotes : 0-303!1- | Y ‘
" matod miboscosm, 516 Ange SRR A0, 5.5 malea. '-

35 eattosi, 76 Angy umita, 45,500 c7me, 196 pocies,
Athancl saecien 1 Oom
wazhod - r.‘.boms. ‘L’.! 5&0 wats) A??}« 33u§ rz:calmo
354@‘:-&“‘4\, 0,72 Azﬁo wts, ltz.sw e €3.5 ales.

m;\', -
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conslderable deacylation, dpm.mtaly 85%. which comzrrod at 77°¢ over
the 40 nin, incutation pericd,  However an ascay (pugn 24) ainj_lar to
mtmmwmmamm(mﬁ)mammmwm
in table 21, mmmm.mhmmmmmmm.
incubation and this had the advantage of augnemting the effective responso
to ApUpG. - ( ' o -‘

: \ Thommﬂtl&mtodtmtnmlnimedmmdm.
Mmtoeenylmtambythonumn.xbmﬁtammu
apooxos. oﬂnnal species amd E colt npeciea mspacuvoh Tho mtios
mcmmmwmmmmmrmummmm
MMwmomWrwmmammcmuynwmm
., thomfmtmmltapogimbyaMdamwz. It ws also

:'m;dnm&mMBWtMtthoMmm L,c0l4 note

Tk kS

t A was capable or tcmning pat—ptmcin on tho R,cutirutrm zibmmas
mﬂovcntonmtumanttmnon ﬁoﬁﬂmm(ﬁ.t&&azo)
othiowl-min fcrmuon by tbe cut&ruh-:u:: naft-tmus ns further

-

amlyscd mmdmawtammyrumzz.mmm
nmz9._ i
mm&nm@mmuummmw
0MM&MMWW&M&!@W&W*@

-

— oysten m:.td mz;mmmnmmmmmmem
mxtnm;nnitytomctnthmn mtiw:ﬂm&ﬂaumdtm
Mmiuummmwwmtmhmth&'m@mg
cfthinmctlm@t&ﬂmtmammmmlﬂhwm
ment of an Fcutizuine riboecwl Mniins aystes capsile of allawinza -
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Table 21 |

emia — mmmmmm/' g=olo 4n othyl scotato
~ %o riboomes R
calt opocstes 189 370 2 095
ozl cpotes L83 255 3 O3B
EyCold DOt-tiAD 8,90 . - 6429 6,50 1,10

"‘mmm at 37°c for 40 pimten 4n oAl n,muxum boding

cyoten (table 5, mas)mmmurmu.m).
mmwmumnpae.thb).

reccticn conditicnn i-GE:_m I-:;z"._ _' ' |
L mae moclos # 1 0,500l

' cro-incutatod nm(m 15) 29 Axgg im.m; AppG, 28 m@
fﬁ:@i\. 746 Aggp, ity 35,800 ey 1% L
z ‘ g 0,375 .
cro-irculntol Tibeomas, 17.3 Ay, T AXIEy 15:7 6L,
. 35J-em-m. 0.7 Ay ity 4.;.300 c:no. 74 pootedls’
: "-'7“oo1£:m-t'rm ‘ ' o.ﬁml

- 'Mmmm wshmmﬁl A8, S,QQS mcles, -
. wfmetiemtat Poestan, P8 Ay WD, %mm'mﬂ-‘m :
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Tablo 22“ . . - -
Ccrﬂiticm for mt-m@pin tmuen on Hocutiruloos ribcsc::cn .
" f . ;
reaction conditions  opm. cxtmotad into othylwotato
\\» | SRR ' mltc;ecﬂ.m ounmlnpmioo
cotste S 180 190
e 0 ' i S
| - 180
- AU s 180
vosomen S s -0 |
- T4bosa | 103 o |
mmeyedn ‘ 128 e

‘- mumat#cfabsnmmmlymmmm :
oysten (tnhlo 5, pago 25) mmmdmmn (1.35%)s
"‘_hyl aouum extzoction ntpxta.t (;ncnzb).‘

'"mmémm:m'ré’.o.msnl' S ) ,
rominoutnted ridosceea-(sace 15)s 546 Axg itay AgUpG, 0e75 wolee,
a1t Pscotutn, 0,9 Azsomltﬁ; 15,270 o7y 25 FEcleos
Strancl ”s-me-tm. 027 nﬁomm. 14,250 0 2243 peoles.

mmmasmut“ammmwamnm AP
andmc!nm% mummtmmmgz 'wmmlmm



B

”‘,Pmuinnﬁmlmumorz::.‘
mtmm " 1,146 Ay unita, apgwox, 40 mom o 35u-mt-t.=m.

FMame 2 - S ’“
oz umurwm on R.mxtirmmm r!.boam

,mmmmmmwmmmwm

ocmmom (tatlo 5, mzs) hmlwd (L
'uhmm ' Shzﬁounita.
ApT9G 1 1.5 maoles,

L4 . [»]

o .

apxrox. 30,500 Aquascl soludls opn,

“Sthanol m!.o*o 1 0.45 Ao unlta. app:-cu: w [=olea 'd“°35s-m£-t.‘m.

. sprex. %9.200Aqmo1m1umcpn. ;o

- mmumatfctaunummmm

“

mutoethylmzeatumm;-' C

'--.nlt n;oclm ~ uam 10 )
.'ﬁnmlupmimsnpgm:. L . .
. mm::mhnwbmmm -mamummnammu.

A
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13t |
|
cpn., extracted into N . 7 . ¢
ethyl acetate. _ '
F
* mp]ete
ETHAKOL mies. /
200 = ApUpG
/
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Theaimorﬂuathesiamtomvestmtotnnshuml _ ;
initlation in H.outimln-mhxtthab\nkattho mkmdmtedtotho |

ycolation of the two A" epecies, e majx 81ff1cultles encounterod

c:ro the,poor ylold@nlmltydtho tnmferqmandtlmhckof
cln-matq;raphlq moluum on BD-qeunloeo: both of thm mu?y are
described in section 1. The problen of ch:rmtognphio resolution ma o
;;eimipsny a cousequence of the poa quality of the arigimal BD-cellulose
-mmmmmmmmwmmmmdmmua.cm-
taninants of tho tANA, Murlng ¥ith the Mnding of methionyl-tAA,
. mommzammmamt«mmm
dtmlnuthoisohtim;zmdmamm which likely ensusd frem
this process, Tho approaches which lod tot&i.sohtiond . B
 tho tRU" speoten (r1s. B, mosx)u%aaommdmmuma W -
mommtmmmmwmmhmmmmum -

of J:)-col.‘l.uloaa and the dwelop:unt of & new propnntlve peocodixs fo t.n.u..

. Thomt‘numapm.atolyﬁsum aa&ﬂ.so:‘.*ytho‘
-m@modmwm(uuau.mﬂ)mmmmmmm
resultadlnawnductcu:pomdof?:tm&.& munthmmurm
:nctlﬂty. 207 DA and 67 proteln (cf. page 50). Itmuumtm felt that
'mommtmannnhmrdhmwuumcfmuwwu _
.mNMdmmmﬁmmomtmmmm he ¢
" cromtosraphic reselution of the XA mlm using the ooy AU |
mt.mwmwwmmwmmmmmczm“
mmammmmrmmm(um(mumm.

‘?i

w0 "



Aol end

, With the new tRuA, the othanol tmuaRet m tho zajer specles
whilst provicis Toperts (B.N.ihite, 1970) had indicated that tho salt ' ?
specles was in excess, This diserepancy was attrituted to tho-different
tRA yreparations and’ the now propertion of B@cica mved toboa |
consistont feature (e.c, with varlntiom in charsing, chroratographic con- o
ditions and age of H.owtimitrun colls), Heutiruln was tharefore con- |
atdered 'to possese two 2" gpectes, approxizatoly 353 boing the salt
apocics (tmmm) a.nd 657 tho ethanol spocies (_t\!'m iu"‘) The ohavior )
of tho spxARot Bpecms on Deao-Sepmdux. RPC=5 amd BD-collulcue (158, 8 ’
: 9, ages 61°& 65) provided m:maum on tho structural features which

controlled their chra:atomphio sepnratim. . Thn rosultn suzmestod that

.} A "
ta \?" posacssed a newe rigia and compmot strusture than wmg‘“'

t: "Xz"’t vas nore !Udrophobio, eithm: 83 3 consoquonce otf ita tmta.ry

qtmc‘m‘e ar its pcsscsaion ut nodifiod tnaen and that m:!rnphohic‘ty

was tho critical ?h.ctur in their chramtosxaphio soparation, - |
The wark with tmu“"‘ a5 discussed above, indtcated that dmmea

aroso !':etwcen tho old 4nd now tXW mparatlem. ‘This in tizn ralsed tho

"b:a.dcr quostion of whethm: t.ho dwolop:unt of a new molntlcn roocodixe |

for 4RWA would dmcmtmto jmopertios for mlophmc LA A12fezent fron

- thoze in prmrim{:l Teports (anmm 2 :‘.'.Lyloy. 19691 vhito & '?.:u'loy. 197a,b e)e

.dmilodcmmximofthoolda.mgwm&mmtattmt&m in

thozo areas vhich wurlappcd mioua werk tho betmvicur of the &RuA

" ooizilar ad tho difrc:e-:cw refloctad the m:ad purity cf “-c new

A, ‘-'ho ability of tho halphilte an-tis to rcncttm tn an J.ca..z ayn=

thesialng a;-ate:: (f15. 2, pmgo 119) furthen a:x"?c:‘t to the tasle

canelusicn of hite & layley (1972%) itat mmnc erany ka3 oot been

mmmnmu fmetie in Mgh @lt, . a
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It 15 relevant at th!.s sta.ge bofure ttmning to thom resultu

which‘relate to mtmtion, to 'briefly smzn:ino those pomt.a uhich suggest
an initiator function far tam3°Y,  Hethionino has been shovn to be an ini-

e e o e o

"5-"‘-‘\-'-’ o

tiating anino acid in a wide variety of organicns (Bret-char, 1971), msulta

'

1

i

!
el
et

with Hocutirubrun have so far baen in tota.l ngremont with tho coneept of a

unive:;snl genetic code (White & Bayley, 1972a ), methionino ,respondod to
poly (uU) in an H.cutiruhz’tm polypepudo synthesisinc systen (Gritﬁttu; E
.Sayley. 1968b), and ﬂmlly. H.cutirmmm maz ¥as fmylatabla in an

,.coli systcm oven thoue;h no f-nut-tmm nor o fomylnunc, systen vas do-

| tected in H cutirutrun (thite & Bayley, 1W20)
A direct. in vivo attempt at Mplicating nothlonine in an initie

4 P

atins rola was o ..a.de using g Sezothionine and puroaycin as dmn:od 1n
. scetion 1&;th axperinmta Woro mconclmivc tut thoy 14 show that ¢ ,
radioaotd pounda ag yo‘t. tmldcutmod msulted fron ‘the addttion of )'
f

_pxmoaycin und thn.t one of thesc co:pomﬂ.a had an olectrophurotic ..o‘ailit;:, !
Swml reasons could have axpln

ginilar to that uf nothionyl-pzmyc!.n
the pooxr quantita.tive responsd, ’mo muom.lo bohhﬂ theso cr.pc:'l,..enta

lnwuldhopresnntinuuff&cicntu_omtommmha

was that puxronye
_the rolease of polypoiruda c!nlm anl cain tormination imaediately after |
R ] ; /

sutsoqumd rein.lmtion {sachzayer & Ereil, 1953): the farmation cf nn
‘ initlater antso actd - puroyein conplex would tmfm bo ‘sudjoct o |
Wmmmuﬁmmmamum

_ecartain constrainta,
u}wths:: thcro wasg an mct!.vo a.*ho-pcpt.m&so

p-;m\:iyuin ‘mmt'v_rit.gh-tha c_all.
wrescnt, anxd finally ﬂwﬂ;&_mmmum coum mvo aiz:ﬂ.y oot af. t.‘ho |
Cexs codon and not sequized the namal tmitiaticn ct::plax (mm ot ai, -

1963} "Ju.lmn n Senwoet, (1965), The cxpe:f'.:,c nts therefore mn.w

<
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b o
suppartod nar disproved tho possibility of nethiomine being tho initi-

. The remainder of the J.xrrur:atimx concernin: thtar a.ctivity

. was indiroct and it involved those ‘featixes of tho halophilic tmuAR®d

‘ spcc!.os which codfared with simlar proparties of propsatar and initiater
tR‘ spocies fron otba' argn.nians

Tho reaulta providad 1n sootion 3 11 clmrly indicated tha.t
LR u\'i“ was not recognised by an EZ,co0ll aynthotaso, while tmz.\z ¥
"~ rocognisod and ita cluticn pattarn %as not drazatically altared after .
heverologous scylation. These results suppartod Frovicus f1ndings which
‘showod that tZA™Y was both acylatable and faraylatablo 4 an E.colt ayo-
te: and that mt',-tfa.-.Az w0 the fmylatn.blo cpocices, (n.:r hite, 1970,

. They did not, howover, cxplain tho drastic altaation in the 3D-collulcse

hl;.lon }::cfiln. after hotmloscua acylatiom, whero with LR wropared -
vy tho old methed tﬁ'o ::ot-t"“m mkn wore not resolved under elution cone
dit*cna sittadle fexr tho rosclutlicen of hanologously c!'m.:cod apocias
(.J. «.shito. 1970). Poasiblo mhmum for the lattex bnlnv'eu.: m
that da:.aaudmum;:mntmummmu atdfar £odifyin; ensyoes,
1n tho different “.coli '5-150 mpnnuom. intru!mad cmfmuml
nanes in the Tt structure. .,
Itaue:aclmtmt f.muz m:mz;udwmk.eon c::zrcb-.rt
the m‘alc.:: orises whother gross ..nd!.!lmuoa of this LM ia mces::a..f
befare farmylaticn,  If this in mocesmry, thea tho fact that LME:" is
forzylatadle in an Z.eall ayotea might do totally extifiolal ant my Mve
mmmmmucn. Wﬂmmmtobochthdq
can bo fc::;rht.ad. ‘a:y tmu Z.c00i Mc::ylam withoul cxocs wﬂﬁcﬂim

of its mative conformticn, A positive aspest of baterologwus S.colt
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acy]ntlonliwinthnf&ctt&ttmu\z mclmr@edam*t. ‘l‘“mm

charzed, MGmmvmmhbuththoﬁmngadGm&al (19?1)
ard Thadurl et al (1970) uhero with wheat extrye and rabiit reticuloaytes,

‘rcspoof.;\veu the tritiatar tiA™* we wyhted whilat the mm

mummmwm |

RiAso-T, digestion of Hcutirubmm net-tRUA remlted:in two
Mﬂmt3'te:'m1mlmm(ng.l6 mgo 87)1 upcn electrophorosis
at 5 3.5 tho taRAy™" m@mmmmmmmmmm@z '
mmmtmwem %umMcmmluwm
'mm@mwmmmmtummmwmmm RN
mt.amtmm specieadmum.yust coune sscites tmour collo “‘w
(Satth & Tarcker, 1970).mscaa(mum. 1965) Althoughnow.ru
mmummmmmtums'mmmumm
tmtmmtmdmhtmtmmmtmtmn(mm&imw
71970) axd ‘Lcntlruhnmmﬁz (meeamm. zwao)mbezmwhm
by an Z.cold mmmmmmm m@lﬁmumem
_uponthoaumt?dﬁm(sm Thel & Clark, 1573). It is futher
Wt%hmtet&tt&f-mt—;twmd cou:-w:-
t:‘wsr umpuocrtmtmmmm cmsmnbam
(temro & tarcker, 1967). — . - -

r

um--tmm;“manmmtwtm.mmmmc:mum
mwmummmtdmn. ,an.m'
mmwm nbbitmmnlm umm-u s.nmunft

(Szrrual ,:—Wta. 1972s) and whoaat ealzyo (mmar.mm-. 1970},
wa&@tmmwummumbmwmm
‘_'ﬂno tat the th;hic'cmumoftm&, is not peccam~ily
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the m{uve‘confmuon. x{owave:r. two interesting aspects of this
ap'pamt reversal are ttmt if thm:e 15 e coamen stmcttm&l fenturo which

-clmtompbicn.uy tusunsniahaa botween thtur and Fropagator taa” not

spocies thon this 1s not presant in H.cutirutzun truatot ‘spociea, anmd two
mseshawmcnmparteduhmthaeluuémmmbadnmedb} .

" modification of net-tim - Henos et al (1969) <:hrmntcxmmm the p)m-
noxyacetyl derivatives of Z.c0l4 met-tRNA apd Sazuel & Rabinowits (1972a)
used foraylated S.faecaelis 3 pet-tiA axﬂ in both casea tho- inltlater

. specimmelutodmarthopromtw. Ap:opoaodoxplmuanfcxthm
‘rwersalmtlntblochgaofthoalphnmlno lndncadaccn:c::f-'
znucml change within thn pot-tRliA. Dubo ot aX (1969) sugsested that

"bactcrml mmuon mctcrs ‘possess & nwoiﬁoity tcu.- an h-blockud a:mw'
g;roup and” the mluntur t.-'«i::A mnctt:ro a.'zl thorelaro it 3.5 1ntmtina

..o f“aoc:ﬂato that .c:xt.:.ruh:m ) N u\zm‘ poasosms -1 cntlcal ccnfmtion

without tho mmity cf a bleckad nl;in aniro 5‘-"0“?
The best evidence recarding t.:mz tnttiatar a.otlvxty cane fran -
studics an the codon recormiticn (secticn Si) azd poly (GU) directed oyn~
| tl‘ca&s {soction 511). However, those mm wveco carviod out in .
Z.coll oysteas and :mst sccardingly bo cm:si:‘.nnd a3 essontially ar -uﬂaul
.‘.xz mmwmpcmmuammmm) in ridosoral binding
aszays (fign. 25 & 25, pages 113 & 115) and also to poly (5u) tn & polypepe
t1do syaiheataing oysten (f1g. 25, e 118), This suzzestad that ALC |
,.m xmcodm!c:-t..z.&z mmu.w mpmﬁtonytmlml p
GTl. Theae two Eoperties axe amiicative of an initiater t.s.»‘.t\{ -vtm!:a::.
1971;.. Cnfirtamately thess tesslts could not bo Tepsmted o the N.estirutma
cystexs, mmwfwmmmcmmma.mm. .

:athc:sme:r were & consoguenoo cf the linited efficlemay of tho malophilie

‘-.
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in vitro ayutema.‘ Tho fermation of rot-puronycin on‘lmloplﬁno ribosomes.
(table 21, pago 128) however, tentativoly sugzested an initiater funetion

'fap.tRNAget in H.cutirubmm, The amall extent of farmation and the high

backeround rwponso'of tnm pmvented & nora duﬂmuvu conaluaion hut

‘tho response an connlstont onmmh to Mca.to thn valuo of thia to "miquo

for future initintion studles, g

‘Seotion 5 also-1llustratod the main probless emcountered in
atteapting to asslgn funotioml roles to m:.opmué YTk, - Tho 1inited
- efficioncy of H,cutirubme in vitro aogay oystens 1:; a najm: ntmblm

bloclfa.mi1t1urotlmwnwhothnrth15£am1nmmfentmmn+othur'

it may be m;movod 'by Mther-purinmtion af tho ccnpcmntu. }‘ho latter '

would bo a tine conawning anmd di.fﬂcﬁlt p:'ocm as tho c:z:k*aoﬁnntu cftea
roquiro high salt cmentnuom o stahmty t.hns p:ovc:ﬂin,_, tho usd of :
cenventiomal puxif lcq.ti::n tochniques. Also tho hl&h calt cond.ltlom ro-
quired far notivi€y are cften thensalves reasen for tho pocT activity,

The inab! 114:.3' of templates with high adenino contont to mmvm as’
ROSSERCTS ¥AD dus to tholr pmciplnucn undm: tho aszy cond..ucnn |
(".n.-:hit.a, 1970), ‘amd mﬁa foreation may 56 tho reascn wiy Ariplot
mplnm do not pmvmo simificant respanso tn talcpbillc timding ayo-
tems, 'Tm"pocrmpomoinmnomtmmmmmmcf
-..con lnﬂmmmmmu ohmmdmzdmslymumgm

meMnWmamlwﬂmbmmuwmummo-

shille envismmment, This latter aspeot 1o jarticularly relevaat to tadow

=htl4a t.'”u?"“ aml t?"iAz 3 fr v.lmouch t.!n x.mu ayn‘..c:. prwlﬁn! 0=
cults cuzartive of aa inttister lo for WD the posatMliey of
m-::hmiclo:iau befmvior ia mn a critical fachier.

. ]
v

>




cmmmwaommmmmommmum )
initintion in HLcutarulmm molm a non-far:wlatod spaciea of not-tA

(tmu.z Ithwmmmwcmmwxmumm
uhouldboanmopuontonmlpromouommuon. S‘cmyth& |
Kushner (1970) concluded, ﬁmashﬂydtbewmumlmmmd L
‘noderato halophilos, that the grester putriticml requiresents fowd o

mghmltcmcanmummdmtothomuumdmymmmiblo
_'fmmamthmladmmmmmmm "husitin
concoivable that halophilic adaphuon has been onn\‘\ coping utj: adw:slty.
andthatthoimmmnnitymmmmabyl urenzya!.o
- aotivity.“ Tho conplex mxtrluml mndxemtad' thoc:t:mamlo-

‘phﬂns:::yraﬂoct thlslomcfacuvit:r.~ Theroloofmotmflsrwp

in prolmryotic wtution apmtoboﬂn fictc::!cu:mc ticn
‘bymmmmmuonmm(mmn {973) w1t e
'~to::: acccapliah tho saze gprocoss by vi.rb:o <a unique inmitiat tzu=et
IM(M‘&Mlm) mmd:n'l&,t‘nmol caoflnlo—
shiles cither tho inttiater Lt mm-o was-codified |
mmmomquimmtfc:afwlm.mmﬂm .
mmmmowunw_mmummmmmmi |

© after tranaformylass mhihitian cotes’ mn omucm th S.fascasits 7

{3azuol & Pabinewits, 1972?3)@&.0011 (W 1973)

wMMiﬂtmeMﬁmem&Mc!m&umw

W&Mmmmmhﬁcwwwwumﬁm k
mmmmwummwumm nmam&mzam

mitintes (*“f«‘ 2479y ant 2 new o kﬂm}.im.h asmviost gpocios of



B

£5iA20Y 1as obtained with S.fascasls R

 Tho ability %o taclato the H,cutirutrun t.}‘mzxt““ spcoles cn o
routino basts and the techniquen far purificatica of tmmg"" havo boon '
de:‘or}irz;bed in this thesls, It is tharefare possiblo for definitivo ¢
conclusions concarning the initiatar rols of tmm’é“"ﬁ* to bo _omqa.

’r"
r
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VII  APPENDIX
1 Analysis of preparative procedure for tranafer RNA |
~  G-100 Sephadex gel filtration of the cld tRXA Muoa

(fis sures 7a,b, page 53) 1ndicated tmat acceptance activity was prooant only
in peak 2, Therefcre G-100 Sephadex chromatography vas used to nonitar the
1os:_3 of poak 2 material at varicus stages: in the prepnnuvo procodurq.

 An analysis of the old Jremarative procedure is shown in figure 30.
_Figuren 30 (n‘ocd) were obtained frn the caze reparation whilst figqure 30n
mrrcna wpnrntoaxpuiment. mnsaaofpenkmenlclmrlyoccm
during tho ccmiﬁmtlon step to pollet. tho rlboaa:on and dizing the pi 5

pr:;eciplt.auon of u_ynt}muwon.

‘An amalysis of tho-now pmpa:a‘iw ;s:ocod =0 is shown irn flqxe 3.
‘his cmod net cnly to detarcino the ctfectlvcma of 2he S.aop:o;nnal
mtio:m:lon but mlao it rrovided a $-100 Sapbadcx elutica p:vﬁlo far the
now tRNA product, Flgaro Tipoe 310 Yy be coapared directly with tho eluticm
Frefiles of the old tRXA (figs. 73, B, yace 53). Tho new tT¥4 waa ajroirately
(o ;Lﬂ':%&ﬂ ynmwmmpumo'mmmm (tamle 12, -.n{n 57, |
and :L-pcx*mtaly 9° of tho Ay caita elutod as peak 2 cn ,-wo bc;indu.



"smmw.:on, -peh.r:‘l.-BO'S. pme-IO'S. poak 3 - 1Q7,

| Dtetrilutien l-pmk 1 - 557, pemk 2 -85, g

Flgure 30
5-100 Sephadex apalysis of old tRUA (prep”. a, pago 17)

18 hour culture (24L., 5% 1nocu1u::) 1 ylold 265, wot \might of colls,
Trofiles abed follow tho A260 unita throuzh the extraotion procahme
=100 Sephadex coluzms 1 2.5 x 40 cme, 4°C, 36 ni./fr., oni. fractions,

&

K
—

a. . 560 extract “ ut2h1A260un1£a-6500

e 120 Se-;imdox - 260 n260 mits appued. soluticn D* used fdr aluticn,

», - 5=150 extract ' _'ato‘-«alAzﬁomita-'-iﬁ'OO" [,

=100 ¢ ophadax - 60 Asgo- wmits appliod, solution D‘ usod for eluuo::.

ributicn -pm.kl-f}s pcakZ-ZS.»,pcnkj 957, - .  [

C. Rlboncnoalnhi*hmlt |tota1A260nnltu-1200'
u-xoo Smednx LS»OAzSO wdts applied, aolutm D' uned for aluuan.
Tistribution -pmki-%;.pmk2-2.5.pmk3 o.sJ. '

4. 'mbmmmmxcumt .mammtn 1200

=100 Sopadex - 125 hpgg UDLts a7plled, 1&::' BAc, P 5.5, used fc= elution,

:“.c‘.ri’"utlm--pmxi- _,,_p&ak", 5.57, p&kB 0.5%. -

~

-he pH S syn‘.‘wmt‘a.p:em;:n_ticn'm frea & sommte ocodore,

a. »7 8 rsytbc‘.am

3-100 Septadex = 40 A ¢, tmits applicd, solution 3' used for olutics,
| T _

Y

t
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Moo 31 ‘\

G-100 Sophadex 8 of new tRNA 2. bpago 18
43 hour culturo (24L., 57 inooulua) 1 ylold 76g. wot weight of colls.
/ G100 oophndox colunns 1 2.5 X 36 en., 4°C, 36 nl, /ln'.. 2nl., fractions,

10:-. FAe, pH y 5, used for olut.icn.

a.  Total nuoleic acid o 4,000 Ayg, unita (354}
Cm-miujm (by wolght) .25 = 307 DliA, 653 R |
G-100 Sephadax = 43 Ayg, units applied.

'mm-ibuuon - poak 1-903, peak2 - 103,

An mopxopnol fractiomation uepamcai tRXA fron tho high H¥ nuoledo acid,

-

b, Mot ¥ nuclolc acld 1 40,000 Ayen units (2.5¢.)
cc::ponitim'(by wolcht) 355 A 603 A
=100 Sephadax - 1&7_ ’\26(;" un!lutn apgliod.,

o -tz | tS.ﬁm'Azsomw (170ng.)

Coaposttica (by voizht) | ' 43 ;mtoin - S0% RN,

e

100 Sephadu_ - 55 "::50 units apalied,
Motribution = poak 1 - 83, peak 2 = 927,
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2 3D-cellulose chromatarxaphy of other anincacyl-tRiAs

Five different H,cutiruleun aa-tRNAs were chronatographed on

3D=collulose under elution cmﬁftions suitadle for the réaolutlon- of
not-tRIA species, Their@on rofiles are shown in figures R - 3%,
The new tRHA prep:mticn (paze 18) and tho BD-cellulose used for fiqure Ga
(page 49) were anployud for thaso ctmumtqmm

The results providod information relevant to futuro purification -
of these tUA spocies, mrticularly tmat7P (fimme 32), and thoy indicated
‘Ihat the peak 1 mterinl, observed with mot-tRIA chrematocraphy (pngoa L6 & bg).
xas not an artifact,of chrematography but was a featuwrs of the cld inpuro

tan pepavation,

i

P



Fiowo 32 |
mww on 3D=colluloso

»

1.5 z 26 ca, colmn, at 4°C with a flow rato of 40m1, /tx. ,

applicd s 1 x 107 o7me op. aote Plcetrypte 23 BC/moloy
Stoprioo clutlon as chows vith all buffero contalnin; 105 HgCly
ot oodiin acotate, it 4.5 and 55 2-carcaptoothancl.

221, fracticrs, ’

~
Mouamm.ommmkumn,wmmm.'
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Flguro 33
14

4

C~val-tRIIA on BD-colluloso

1.5 x 25 ca. colwmn, t 4°c with a flow rate of 36ml. /o,
Applied 1 2 x mf cpa. . 'ape act, ‘mc-val. - 210 nc/imolo.
Stomice elution as shown with all buffers containing 10 HeQL,,
502t sodiun acotate, pH 4.5 and Soif 2~mereaptoethanol.

‘2::-1 '] mctim ['Y b /‘

Distitution 1 sprad throughont chromtogran with posaibility

of at lmat thres svecies,
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Figure 3
1uc-g.lu-i'.ﬂm't on nD=cellulozo .

~

1.5 x 25 ca. ooluzh, at 4°C with a flow rate of .36nl, /e,

Applied ; 1,4 x 10“ cIat. sp. act, mC-élu; 195 nC/nmole,

Stepwiso elution as chown with all buffers containing 10aM }13012.

221, frasticas. . ,
Jlotribution 3 three pcaks; two in salt fracticn and one in cthanol, .




160

xlt;z

A260

Ia— - cm.
= = hager

fraction #

200

100



Meure 35

1l"c---h15;--tHIUIL on BMAQOM

L

1.5 x 25 én. cclumn, at 4% with o flow rate of 36ml, e,

mc-hia. 239~ nc/mnie.

Applied 1 &4 x 10_5 op=. ai:j act,
Stopwice eluticn as shown with all buffers containing 10al HeQL,,
50z Mm acotate, pi 4,5 and Salt 2-mercaptosthancl,
2rl, fractions, . o

Distribution 1 ono very sharp peak eluting with 0,771 ‘Nam'ﬂﬁsh.
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Moare 35

1"’c-go-mzm on_3D=colluloso

1.5 x 2% ca, colum, ot 4°C with a flow mto of. Fal. /e,

Aplicd 1 2,6 x 10° cpe -ops acte Pc-mo. 209 mC/emolo,
Stapeiso oluticn as chowm with all buffers containing 10w ¥oCl,,
5(}::1 scdim acotato, pH 4.5 and Sill z-nu:captootfnnal.

221, fractlcrs, - |

Jloiribution 1 omo main peak with o choulder eluting carly in
zalt clution, -

7
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