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1. Introduction

* 'We have shown recently [1] that protein 31 of the
small ribosomal subunit of Eschericiia coli 1s required |
for the translation of poly T, Ribosomes acnve}y
translating this messenge: carry Sl at a sto:c]_uomet.ry
of cloze to one copy per particle {1], in-Hnoe withits
suggested role in messenger binding [2-5}. In the same
paper we demonstrated that 81 islost from ihe tibo-
somes upon dissociation of the polysomes at low Mg
concentrations, explaining the low stojchiomeiny of -
S1 on purified 308 sutmnits 75, 7]. I 3s of obvious-
interes! to know the number of 31 copies cn ibo--
. somes translating nateral messenger RNA. We have -

therefore determined the stoichiometry of S on pobs

ribosomes izolated directly from the baciernial cell as
* well a3 on polysomes generated in vitro by the transh-
 tion of M82—RNA, Cur data show that the numbear of
81 copies is approximately the same on all polyribo-
somes iested and varies from 0.6 to 0.9, This finding -
" soggests that S1 is also reqmred fox the translannn of
naturd messeqaers s

2. Maerials and methods '

2 1. I-o!azzon of n ywo pobambosomesand nbosomal =

- ‘particles

" E.-coli MRE 600 was grown an rmmmal va}tsme-
“dium {8] in the presence of 0.5 m Ci {3} amino: amd
mﬁm.re (umformly labeﬂed, New England Nnclear) -
~ per liter. Cells were he rvested andlysed as déscribegd
_ béfors [9] . Polyribosomes and 708 particles (these
",conszt t ‘sr abcut 70% of free nbossmes &nd fm‘ 30%

5 Holfm.d Pza bhshmy Comp:my Anmerdam

- were meubated ina

S '?Re;eive;i 8January 19_:’4.

-~ of mono;ome:, 5_1 0} 3 —-earé.- renovared by sucrose pra-

dient centrifu gation i in standard buffer {10 mM Tris— |
acstate, pH 7.65 10 mM Mg~nacaiate; £0 mh N, Ci;
6 mM f-mercaptoethancl). Derived scbunits were ob-

" tamed from. polysomes after dialysis against standard
buffer coniammg 0 2:: m}ii Mg—acetafe ine tead 01
310 mh

Unwwached °H—13be‘ﬂeu HD{JSOH’IP.S, used o plepLe
in vitro polyribosomes with MS2—RNA were prepar.,d

- from the same cells by g,ndmg wzth zhmﬁm aﬁ
. 's"igw cooling.

. Al particles used hzd a specific ,achw’ty of about
18 DOD (.xva_;'lﬁjﬂﬂljri:}_ﬁo umtr o : ,

T2 Preyezmi‘wn ﬂf p@hﬂbi) onEs I Vitro

204 250 DMiis of © *Hlabelled unwashed ribosomes
.4 ml mixinre containing the
following. components: 225 ug MS2-RNA igifi of Mr.

3. M. Gubbens); 60 i high speed supematent; 30 ug

 sizipped tRNA; ﬁpprbxir_raéelj 1 ug unlabelled fhiet—
TRNA; 36 pg : '
- GTP: 2 pmol }xhospnoen-:-mymva:e, D4 g pvmvme
" Xinase and 4 nmol of ihe 20 amind acids. Final ionic
. coadditions in the incubation mixture were 40 mM
- Tis—agetate pH 7023 7 Mg—acetate; 40 mM :
: N‘L;Cl and 6 mM Er-mer.,apmethan ol After mcubanon;,
" 2t 35°C for 12 min the. X {ares were dilnted with
- ice~cold buffer-of ine SﬁmEJUHIC—"“"‘POJ:tIO'! con~' S
: _tammg 0.1 mgfrh ch]mamphenwcj layeredon:
- mm.-;a% sucrose gradients and centrifuzed £61 6 hr.
A 25 OOOIpm Th;e opts
"mﬁg 1000

ieceoverine; 0.4 pmiol ATP; .03 pmol

al crens;t‘v hamng is shrwn -:A '

“Teéiramers txh mancm =>rs w"ﬂ: ...m ou anci recove,red
by centrlfuganan S : L
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'.f 2.3, Gei‘ ereﬂmp@orvns amf cmmmag e
Apprommaiely 30000, cumﬁ;fmm of aach vof me

-}fnbosomal preparation were anaiyzed by electrophore- _'

sis on 10% polyacrylamyﬂe ;gels in'SD§ according to -
[?We‘ber and Osborn {11}, The' gels were stained with
- Coomassic bnlhart ‘blue as described preﬂously [ ?]
" and sliced afier ﬂesiamm B One mm slices were incu- -

~bated overnight 21 50°C in 0.7 yui Scluene {Packard)
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- ebunts,/ min x 1
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ontaining 10% waier, then's pplemented with
o]uene—Tn'on X100, mntx]]anon cbcktaﬁ anﬁ cuun- ‘

Because of 1'tsrhlgh molecﬂar wmght (65 ﬂ[}O dﬂ-
. 14] 81 can easﬂy be separated fromall .

acry]am1de gelsin 8DS| (ﬁg 2). The miass fraction of -
Slina ‘mixtare of radloachve 308 ribesomal proteins

L is neqmvzlenft 10 the. frachon of :'deoax: tivity present’
co o in'81 {6, 71 By using known data ioT the nmleeﬂm :
welailt of 81:and the molar protein content of 3 308
- -particle. {260 000 daltens) T14] its stoichiometry can-
. e compute& ‘The value we obtained for the stoichio-
" metry-of ST onl derived 308 subunits {figure hiot
* shown)} varied from 0.15 to 0.25 with an average @f
© 0.21 obtained from 3independent measarements

(1able 1) Thpse vahues are well within the range DI

o ; pnbushed ‘data for this protein [6; 7]. Further evi- -
“ dence for the Iehabﬂny of the mﬁﬁmﬁ @amplayeﬂ

" here was. d.ﬂvec-. from s’tomhmmeiw measmremems
. ‘of'the 363 protein L2, Bxcept-for S1:this is the only
- otker protein (31 500 daltons)- {43] which givesa .

single band aftgr SDS electropheresis of 1@@31_705 I
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o308 });mmd ’fror“ andggenous p:}ymm'es S -
,by lmw Mg+ dlssmmhon R 92143
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,by lx:w; Mg?*ailssm:mmon G : ER - RN D53 {2}'

. The bmnimn of ’xhs mnovs m]scrswmal Prf;})ara"‘}ors 3% :devcnb.ﬂ in 3&522‘3:33;5 2l mﬁma}ﬁs Pn:mula
- used In TeCOVETY methmi : ‘ . .

i 2 inid. 4 2l S

: ,smiﬁ]ﬁomeﬁy Nt = conms in protein i % da'lmm of mci r2in in pa;.,tle
ioir_zj counts T oL "':Zl s%.l

'T@mm}a nseﬂ in A2 S‘la‘fl(ia"ﬂ meﬂmﬁ. -

o ‘counts in protein i 3( MW, ] 1..,, :
lf_, eowmisIndZ T MWy

- ﬁmn‘bf::s bﬂmcaen bx.—a&:aﬂs 'repmsem :mambm—s nf mdﬁpenﬂmai deiennmam‘ns. =

bosomal i:;-;‘oieeiﬁa’s;(‘ﬁg.2}_.',Taﬂﬁn;g.55ﬂ DOC [13] and Both procedures yield r.esseiiti:s]iy the sarge vsiue for

" 885 000 daltons [15] for the molar protein content” thé 51 stoichiometry (sstle 1). The number of 31 co--
- of 508 and 708 ribosomes respectively, we found the - pies on botk in vivo and in ¥itro prepared polysomes
muinber of 12 copies listed in table i. These data are ,@nd also un free 785 parnﬂes) varies from 6 10 0.9,
. in excellent agreement with those of Weber [7].and. - Similer resulis were found whe's T&-mRNA was

' show that L:2 is-:a unit protein. We can now use two . g 1'139& 238 messmgar 4&3153@ ﬂf NESZ--RNA (data nmt

_procedures to determine the number of 51 vcopxes on’ Shi:awn)

“polysomes and ifrew 708 n'bosomes" g

,,']) by the 1ECOVELY pmﬁeziura a8’ descnbed BbGFE @md Sl T

usmg 7885 DGG Saltons for ?he pmiem comem (of a o fx}..*'Di'scnsﬁbn‘ PRI

;_,._2) by smply relannv fhe munts m the Sl ‘peak to TR : : The wezistmg Evzdenf'e mncemng tha posa a:ﬂe funo-
- thosedin the L2 peak and dssuming & stnmc}ﬂometry 0 He ‘ h Sy Dints 16 ; role
of 30D f’o s 1_2- Thid method mmﬂepen&em of the
- molar pzotem con‘ten* of :zhe nbosome umier stady«




- js also requxred for the translation of natural mRNA, -~
“the resulis presented above show that the majority-of
nbosorres translafing these messengers carry 81.The
' fact that the stozc}uometry of 51 on “natural’ poly-
~somes §s somewhat less ihan the value we obtained
-{for onﬁy U gennratcé po]ysmnes 111, might be sdue to
. several reasons; Except for possible experimental er-
‘rorsit mlghi be that phége RNA induced polyzomes
arte heiemgeneous mdeeﬁ i isconceivable thata
‘minor fraction of riboscmes gets stuck ai a stage that
'does not require. S. \_Lar ‘instance a. step in initiadon).
It is of interest that Bollen etal. [16] found that S1
is absent from a 308 iniliation complex with poly
AUG as messenger. Appa:enﬂy mRNA binding does
~not require 81 in this stage of the reaction,
Recent reports havé laimed the identity of the

transiational mt_erfx.xenca factori (17, 18] as well as
_of subunit 1 of the QF replicnse with protein 81 [19,
201. Kamen et al. [21] had already shown thai the
i-factor and subunit T are the same protein. tisre-
ported that the interference factor inhibits the trans-
lation of native MS2—RINA by selectively blocking

initiation at the coat protein initiation site [17, 18, 22]

At first glance this property seems ai variance with
the now establisned presence of 51 on MS2-RNA
generatzd polysomes. However, it is by no means_
excluded that the same protein is involved in messen-
- ger RNA binding to ribosomes during tlongation and
in cistrop sslection during initiation: In this connec-
lion we may point ont that both S1 [4, 23] and i .
factor show a strong affinity for RNA in vitro. We
«conld postulate that, depending on the way in which’

.ith; acmnty of the p;rotem is assaved, it elther behaves s

as an interiesence facior or as a factor required for -
€longation. Further e:xpemnenis will benecessary to.
test ﬂus assumjs*im, BT : :
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