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The present report gives evidence that the ribosa~les of Isctobrti 

leicbaanil and Escrbhricbia coli bind vltudn Bu. Tb latter orsaoioa 

hssnorequirementforexogenousvi~B~; the forrerrequiree Bu 

or &oxyribosldee (Kitay, McItutt and SneLl., l950). Prevlars studies 

haveshounthatL. leiclauurniibindevitemlnB~lnconeiderably 

larger quantities thanare needed for mxhalgrowth.%ebiadlng 

mechanismis apperentlyindepmdent0fcellularmetaboli.c proceeeee 

(Kmhketand!Pe~,1960). The experlaumte to k described also Indicate 

that L Is1c- tibos~~6~~t&1a~ItapinB~blndingglyc0proteln- 

likfz material. Itbssnotyetbeende~nripedvhstbaras~larprokin 

exists in E. cold ribceases. 

VltW~BlgCoe~Bindlng iaIBctobecAJJ.usbichmmii Rlbo6aws -- 

L. leic~i(A!~CC 7830) were cultivatedfor1oto 16 hmrs at37'1n 

MfcoAesayl4edium~ plue0.05to0.15n)rg. vltmlnBlnCoeo perml. 

Cells were harveeted by centrifugation, waeb6d tvlce in 0.9 per cent 

mcl oolution end once in O.OlM trie( ~thyl)amlncm?~ (his) 

buffer that had been adjusted to pE 7.2 witb 0.2 M succinic ecid and to 

vhich0.1nmegneeiu~~acetate hadbeenadded toaMg*concentratiunof 

1 Supported by grant6 from the Amrican Center Society (E-142 end%143) 
andthe Imkemiasoclety. 

2 C~pposition of tbs medium is given in tbc Difco#armal, p. 221, med., 
Mfco I&boratoriee, Detroit, M.lchig&. 
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TABIE I 

Distribution of Radioactivity in the Centrifuge Tube 
after 105,000 x g Centrifugation of Preparations 

fran B&&eo-gT;om Iactobacillus leichmannii. 

Per cent Per cent 
of total of total Per cent Cpn. pr 

Expt.+ Fraction* radio- of total mg. of 
activity azy;t, i$ pentose pentose 

per ml. 

ml. 

1 3.0 1.6 0.5 9.7 556 
2.0 1.0 0.5 5-9 573 
2.0 3;:: 0.6 3::: 634 
1.2 32.6 4,010 

Pellet 57.2 
1oo.o 

-- 45.1 4,330 
100.0 

4.5 0.56 
5*4 3 0.53 

0.52 
0.51 

s- 0.52 

2.0 
1.9 

Pellet 

4 2.0 13*9 2: 00% 
0 ..I pscl1 2.0 16.8 

0183 
0.1 

2.0 22.9 11.5 0.3 
2.0 25.6 12.8 0.76 0.3 
2.2 16.0 7.3 PelLetI 4% - -  ;*g l 9E 

100.0 

+ In Rxperiment 1, an initial extract was centrifuged. Pellets of the type 
obtained in Experiment 1 were recentrifuged in 50 per cent sucrose in Rxperi- 
ment 2; in 1 per cent sodium deoxycholate in 5 x lo'% Mg++ in Experiment 3; 
y$ gxy per cent CsCl in O.OlM Mg * in Experiment 4. Other details are in 

. 
++ Refers to the volume and position of the sample in the centrifuge tube. 
Thus, in Experiment 1, the upper 3.0 ml. in the tube was sampled first, then 
the next 2.0 ml., etc. 
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5 xlo-aM. Wahedcellswere sazicatedandce.ntriRigedat25,OOO X& 

for 30 minutes to remove unbroken cells and debris. 

Table I presents results oftypicalexpe~nts. hExperiPant1, 

a 25,000 x 6 supernatant fraction waa centrifuged for 2.5 hours at 

w,ooo x & of the t0talextrectradloactivity, 57.2 per centwaa 

recovered in the pellet and 39.1 per cent in the turbid supernatant 

layer jmm4iatel.y above the pellet. The latter presumably contained 

unsedimented riboeanal particles. 'Be two frecti.ons contained s.3 

per cent of the total radioactivity and 78.5 per cent of tk totaL 

pentose of the extract. The specific activity of the fractinns (per cent 

of total radioactivity per ml. or cpn. per mg. pentose) was highest in 

these fractions. The bulkof the pentoee of the upper7mL preswmbly 

represents soluble BUAso thatoalyl4percentof ttre pntoee remahiag 

intbe3upperAgctioaswnildbavetobeofribosaaalorlgintorcarnt 

for alJ. the radioactivity fauna in these fractions. 

Intberegainingexpe~~~,pelletss~tothatobtained 

InExperi~~ntlvere variouslyresuspen&daoArecentrifuged. In 

Experiment 2, centrifugation in 50 per cent suczwe in 5 x lo'% 

Mg*buf'fer atlo5,mx&for 12 hams producedapelktcmtain% 

71 per cent of the total radioactivity. The distribution of the re- 

maining radioactivityandthe~so/~o ratioa suggests inccmplete 

aedlmzntation of riboeanes with continued association of the B&O 

with the ribosamal particles. Similarly, centrifigation of B&oso-labe~d 

ribosws in 1 per cent sodium deoxycholate in 5 x 10% Mgc) buffer 

at 105,ooo x g for 5 hours (Experlwnt 3) depositid 72.6 ?er cent of the 

radioactivity in the peU?t. Hovever, centrifugation in 40 per cent 

CsCl in 5 x lo-%! or 1 x lo-% MS* buffer (Experiment 4) rcPovcd 8 

protein caqmnentbearingmostof the radioactivity frtm the ribosms, 

as indicated by tk high %eo/&eo ratios end specific radioactivitiee 

ofthemiddle layers oft& supernatantfractionandbythe fact that 

the pellet contained 96 per cent of the total rlbose but e 4.8 
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per cent of the to* radioactivity. 

Chrcmatography~fB~~~-con~ribommea aoDgAgceUu&ae 

wiUIallrrear~l~~tr~vcaledaeksn,~~eapdlphalrcavrtainiog 

ahoatalltheradioactivity3. It is intereeting thatalthougtltrant3- 

&o~clsoeidaseoccurrediatkribosaaPalpelletobtejntdafter 

son&cation, the enzynm activitywas cleanly separatedfrcathe riboeaml 

peak by cellrrlose chrmfAtagrapt+. 

IsolatiaoofaRiboeaasl,G~o~~in in mctobacillus leict4mu.i -- 

Glycoprokinvae~psrcdirolnL.laic~iribosappeewith~&rc~c 

andphos~~atic acids (Wiwleretal., 1948). Glyooproteiza pre- 

paredfmmB~oeo-labeledribosams containedapproxinbately7Opercent 

of the riboeaml radioactivity. GJycoprotein fzmunlabeledribo- 

sams rapidlyboundfree B~~e~mnkingitnon-aible. Preli&ary 

results indicate the presence of glucose and galactose end a m8Kl.l 

amount of ribose in the glycoprotein preparation; gurinea and pyrimidinee 

were abeent. !Tbe riboscmalglycoproteinwas subjectedtopqerelectro- 

phoreeis in acetate buffer at pH 4.5. VitminBw actitity(aa detemined 

bybioautograpby) reminednearerthe origintbenare?erence saznple 

offreevitami.nB~whichmigratedtowamithe cathode. SerumB~- 

bindingprote~n~nebavntomigrakfreelytcRlardtbcenode 

unders3milarcondlticns (Wlnzleretal.,1948; MillerandSullivan, 

1959), suggesting that t&e riboscmal preparaticm differs fran the senm 

g.Qcoprot&. 

VitminBlpinFurifiedRibosams -- E. coli, strain w, were gruwn 

inaminimLealtsn?diumplus glucose andOAl2grg. 'B&Toe0 pcrml. 

Cell extrcrcts were prepared as for L Leichannii. About ID per cent 

s 8. Ka&ket, I. B. Weinstein and W. 8. Beck, to be p.xbUahed. 

4 H. Icvin end W. 5. Beck, to be published. 
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of the total radioactivity of the extracts was fcnmd in t&e rlboeausl 

pellet, but f+urtb?r centrlf’u&lon of tbc rlbosam in 50 per cent 

sucrose showed that the radioactivityw ectuaUyassociatedwitht&e 

ribosaaes ezrdnotwithcon temlneats of the ribosoma1 pellet. Furlfied 

prep8r8ticms of B. coli rlboscaw with aediPDantetion constants 50 8 end 

70 S (Tissihes et al., 1g5gJ5 were ttwn assayed microbiologically for 

tit+MinBu uSingtheL~ickmannlimE+hods. %khS~p&?s~ere found 

to COntein Largh amounts OfviteminB~; the 70s preparation contained 

1.0 mg. of vitemin BE per 4.2 mg. of ribosausl protein or per 6.5 mg. 

of nucleic acid. 

R~?limln8ryprr~c8tic~ofL. leicknaiiribosavsyielded 

30 S p8rtlcl.e~ which mtsinad B&o='. mepsartions of 50 s pwticles 

have not yet been assayed. 

Mscusslon --~soci8tionOfritcplin B~wiYith~enUver 

micrcsars has been prevlouslyreported(Svenseidetal., l951; Wagle 

ets., 195s). The present results indicate that the vitsdn is 

boundto rlbosarslrlbcnrucleOprOtein~d not to de~holate soluble 

mearlal cr cam ts such as cell wdu free[locnts. !l!he evidence 

farorkrgtbis view is the coutinuedmmclaticm of the B&XeOwlththe 

ribosmal pellet thraagh sucrose and deoxychol8te centrifugddon, 

celhdose chrarstognplrorandt& detection ofvit6mi.n BE inultra- 

ce.ntifugellyhcmgeneousE.coliandL. lelctmmnliribosapres. There- 

nova;lof~teinmaterialaadB~9'byCsCl Is, therefore, unexpected 

and lpay represent en artefafzt. 

' Kindly supplied by Dr. A. Tissidpm. 

6Microbiolcgicalas6ayswen perform6dbynissCorinueBryeuat. 
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