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Cebalmin has been irplicated in one-crarbon metabolira oinee 

the observation of Davis end NngielA (1930) that E. Coli ll3-3 wmld 

grewomlywham l upplaentedwitheitherwthienineor oatalytlcamount~ 

of wbalaain. However, another rtudy by Lockingren (1958) uf~4 Hmdn 

113-3 kae ehown a nutritional equivalent under enaerobio oonditiom 

betweenmethionine sulfoxide and eoksamia, butnotmethioniae,whieh 

i8notreaUly oxphtnable byammmingcebal~ ta be izwolved in 

methionine fomation. In this report, growth etudieo of rtrain 113-3 

are demribed which alee oaet doubt upon whether cobelamin ie invelved 

in methioniw IllynthelIi~ in E. eoli. 

Dur4 the courae of etudiee with etrti 113-3, it wee observed 

thatpgprplotee equally inooulatedwith thie l rganiemend inct&ated 

at 25’ C. for 5 daya in the minimal media of Davie aud Mingioli, 

invwiably formed the ame nmber of very emall eolenier ae did platee 

eupplemented with methionine eulfoxide, methionine or eebalunin. A 

mew oulture of &rain 113-3 vae obtained from the Amerioen Type Culture 

Colleotion end the identioal results uere reedily obtained. Thlo @low 

growth oanaleo be obeorved inbroth oulturee in theabeenceofa@ar. 

The extremely elow growth of &rain 113-3 mm.pplemented at 25O C. 

muggwte that the reqnirment for methienine and eobalamia ie not due 

roleu to the inability to syntheeiw them oompocmde. 
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Cultures of &rain 113-3 maintained on a 2$ agar aupplementatiom 

of the minimal media for two weeke at 25Q C. consist of nwroua small 

aoloniee and a few larger colonies rhieh, upon examination, consist of 

wild type reversiona and a variant uhioh will grow overniat at 34' C., 

but not at 37' C., to give growth equal to that of methionine or 

oobalamin supplemented cultures (Table I). 

TABLE1 

24 Hour Growth Of 113-3 Variant As A Function Of Temperature 

Temperature 

Oc 

23 

26 

31.5 

34 

37 

Methionhe 
20 uga/ml 

0273 

0295 

0345 

0345 

0345 

unsupplemented 

.lOO 

.165 

0325 

0315 

,010 

The exirrtenoe of the 113-3 variant whiah will grow un8upplemented 

at 34' C. but not at 37' C. suggests that the basic leeion ie etill present 

although it has been modified by either an incomplete tvo-atep baok 

mutation or through another mutational evPsnt uhioh helps overoome the 

temperature sensitive imporition. 

The fact tbat ll3-3 may be grown slowly at 25' 0. and the existenoe 

of the temperature sensitive variant indiootee that strain 113-3 powesaee 

all the enwmes for bothmethionine and oobalamln synthesis although the 

expreaaion of these enzymes is somehow ourtailed by higher temperatures 

(37O c-1. 
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Sttdiee to c3hrrrcterize the nature of the temperature aemitire 

impmitiea of thio variant were attempted. The possibility of a teznpera- 

tw dependent antagonism betweem methionine eyntheair aad Borne deriva- 

tive of homeeyrteiae similar to that described by Bird and Geto, (1938) uaa 

QOWidCU8d. #either veline me leueine, ner their dervivatives stimulated 

grewth of rmeupplemeated oulturea at 37’ CL; ner was hctwoyet.eho inhibitery 

at ~5~ c. An attmpt te impene a nutritionit req tlirmenttonttctoYariut at 

25' C. by a variety of emiao aeid8, &Lao acid derivatives, vitamiu and 

luelee8ideBuaa alee uluue008t3ful, 8uggeetingthatame&aailmaimilar 

te that described by Bird and Oota is not reapenaible fer the tape- 

ture oenaitive inhibition of strain 113-3. la attempt te demoxutrate 

the presenoe of a simple inhibitor was alw tawwaesef'ul. Ia oulturee 

of thevariaa t grown at 25’ C. iwahd at 37’ C. fer 12 he-, Ed- 

tracted by free- aad thawing, filtered aoopti8ally and as- with 

113-3 at 25’ C., ne inhibitery effeet uaa aoted. Using tho methionino 

requiring orgeniup, bwonwteo mesenteriedo8 P-60, methionine qnthesi* 

was meaeured (&aeetandWood,196O)$nvitre uithvaryiagdilutians of 

mixed extraeta (frozenpad thaued)of thevariantincubatedat37'C.aud 

uninaubated (25’ C.). Again, no iahibition by inoubated extraeta nu 

noted,noruaa thero an inoreaa6dd~tionofaefhiorinoo)serr~. 

While the above hadiea did not reveel the nature of the iahib- 

tion, thore ir evidemo to ouggwt that the wuso may be found ia a defect 

in aethioniae eyntbenilr rather than in eebalamin 8yntheaia. Beker, et. al. 

(1960) have reported as mu& or aore eobaleain ia atrain 113-3 when grown 

in the presenoe of nethionine ae was present in tuwupplemeated wild type 

E* i?slu* The wo*ofBrayand Shti(1938)has indicated thateertaia 

~~rmethylgrouprof~obilarinori~~~~frOlD~thie~e. To- 

getior, theBe reports suggest that the eobalamia depend-q of strain 

113-3 ori-6 frm a defeot in methionino ~theeia or utiliaation end 

doesnotneoe~sarilyindioate thatcobalaminie imolveddireetlyin 

methionine aynthomia despite their nutritional equivalency. Despite 
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the inability to demonstrate an Wdbiter, itvouldappearlikely that 

strain ll3-3produw8 u exeew of an inhibitorathi&ertamperaturo~ 

ukieb interfere8 with methioaime 8ynthesis resulting in a need fer 

methisnire supplementation. 

Tke~lo of eebalsmin iarelievingthis inhibitianisnotolear 

altheughaninoreasedmetabslism rerulting ilp1911aoselerateddivisie8 

rate lp9 prevent the aosumulation of an inhibiter in 8uffioient quantity 

te inhibit wtbionine sy&hesis. In thi8 respeot, the oobalsmim effeot 

lr~rbe similar to that observed h&.(.vhore aeobaluir 

otimulatsd DplA synthesis relieved a retardation of purine synthesis 

seen in oultures laoking this vitamin. (Floyd et. al. 1962). 

Thep.reaenoeoftt43~ in methiwine supplemented 113-3 rey 

explain Vaokere observation (19%) that oonvereion of ribonuoleotides 

te deoqribonucleotides oosurs inbethmetlxionine andoobalaminoupple- 

meatedeultureo ef ll3-3alfho~c~nversion todeorynucleotideooourred 

only in the prosense of eobalsmininLaatoba4.llus1eiehmsnu& If 

cobalsmin is inrolved only in the conversion of ribonuolsotides fo 

deo~uoleotides in strain 113-3, then supplementation with deoxy- 

nuoleosides shouldpermitgrowth~ aresultuhiohisn't obeervad. F&w- 

ever, Raahmeler t. a. (1961) have described an induoible thymidine 

phoephoryhf3e that limits tbymidine uptake ing.gQ,& whioh suggests 

that the failure of deo~ueloosides to oupport growth in the alpsome 

of methieni8e or 0olmlamin in 113-3 could be attributed to their Ability 

to exist intrasellularly. 

Opposed to the view that oobalamin may have au indirwt role in 

methionine nynthesisis ths obeerp~~~stirulakionofmsthion~e 

synthesis in extracts of 113-3 by the addition of eobaluim (Takeysma 

a. a., 1961). Equal4 impreeeive is the formation of an enzyme in 

aobalsmin eupplsmented oultures which is not prewnt in methienhe 

supplemented oultures. Yet the failure to demonstrate the presence 

of an enziyme in methioaine supplemented oultures may be the reeult of 
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suppression ef enzyme oyntheeim by methionine rather than a aeeeoeity 

for aobalamin,and thehi~ooacantratianofoobdleuinn~~aorJrte 

give an optimum reaponee may iadioote a noa-opeoifio stimlat0xy role 

of ~~balamin, perhaps similar to that described by Peel (1962) for the 

pyruvate--Do2 exolmnge reaotion. Itiaalso difficulttounderstand the 

eximtanee of an in vitrq aebalamin requirement in extra&s of 0ellm 

wbiahalready contain asmueh oobalamlnaa does thewild type& & 

These considerations indicate that a direct role of cobalamin in 

methionine synthesis in strrria 113-3 ie by no means established despite 

their nutritional equivalenay and the &vi- etimlation of met&Amine 

ayntheaia by oobalamin. 
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