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The util:i.zati.on of the Three Sinrly.mcllJ_ma~ked Lactic h'ids 

./ 

Dean Fraser· and Bert Tolbert 

Virus Lal:oratory and the Radiation Laboratory of 

·the University of C.:llifornia~ Berkeley; C8.J.ifC'rn:~.a 
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conveJrted to the fZ'G!i'l acid' by t.reatment with vffi.shed Dowe.x 50~' :i..on 

~p®ed co!'ltrifl.-ig6o The ji'esin i':&S t'S-ashe>d ~1.th two,·r.alfml po!'tj,orle. of w8.t~ro . 
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p.l s 191:(') c The- CO;; in tl.c 5crutbers Wl'\S preciDitDted [l~; EaCC3 on 

aluminum discs (Cdvin et DIp 19119) 0 1'h€' radioGlctivity of t,hf~ ~(;nr,ples 

1 • .,5 determint:Q ei tht"r v;i th a rroportional counter (?(uclr:~Otj;€t€):') or with 

thin end window GF tub€sj) depenc:inr on tr£; sPecific activity. 'I'hf: final 

8upcrnflt&nt fluid from each sarr;rlle V18S tested to shaw th<-;t. no ~,iEnif:'...cant 

activity remained. RESt/I..., 73 
- 7; I 

Table l;1 ~ows th~" reuults for B set of Cl1lturlP.S in V't"115_ch lRct8te' 

was Ul€: sole .c,:rbon S01.Lrc€ excE'pt for 5f.lmrlf' 1.1 p in whi.ch Iln p..Ir.ino acid 

silpplt'fT:ent 1':85 :ldded to a d'..lp11ct>te of smr17'le ?. I- s exnf'ctcc p F'ost of 
/.;Je..7'sTe - / - c ,'/ 

the utilized cfJrbon fro!:; the oArbOJt;Jl-re-a-rk€El l(~t~ is dit:ch~'I'lCd elf: 

CO~. r..orre:o nonetheless$> is reteined 83 b2ct(Jrial substnncl?c ·."ithd, !ii~rked 
.~ -d -c 1,/ 

lactate;4ap-proxiT:".tltely three tilr.es as much of th€ carbon 1S .re1,[lincd in the 

bacterin aniJ corrc5T,ondinr1y less (;~capcs es CC?; with the fi ... w.~r~c.1IJctate-J- C 1,/ 

the efficiency of utili7..Dtion is slirhtly [TEater stilL 
/ EXyfI. OL 

Tabl~ d10WS an experiment in which each of the three Inctates was 

~upplemented ''With casein h;y"drolysatc (the culture with lp.ctHt(~'-2 we.s 

parallelE'd by a sir.;ile.r unml'pplcr:lent~:d culture). The rE:sults are siwilar 
-ex/I. I 

to those shown in !foaLl"" 1, except thnt in each ca::>e l~ss 'of the r3010-

. active cerbon is used; . t .. e., the b8cteria l!rc supply:i.nr some of their 

I'€quirements at thE:: expe:nSE; of the inactivE: c~sein hydrolysDt€~ 
In ))(Jr;, ~s-r) I1?CJnT..5 

It is interestinr to note th.aMthe total ut:llization of r'sdioactive 
kbe.//eJ 

carbon is [I'enter for c8rbo:xyl~mepl(Ca l~ctate than for th~ other iSOJ:lers ... 

~.ince thE: same total B:..ount of lClct,,:te n·u:::t. he uS'cd in E.'-8ch cvse, t.h1.s 
7h6JT 

SUU:t.;stw fj Fortion of th~ C2 fr8f1T;~:nt, left after reniovRl of thE:: c::lJ"hoxyl 
.:L 

is cxcret,,<i into_ thE; r,·.ediU'rllj(L5 ;md 2 0 0 p,r cent €:XC1~etf;'d 'VGe (62 Imd 
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5~7 per cent 

3 
II? $Xd'T. J 

utilizc9'JI. The diffcrenee in totfll utilizdtiml with ond 

without nmino Clcid'suPFler!1ent shows th~t tb.e t'8cteriB drF.rw on 12ctr:tc 

ase cDrban and enerry source to a smaller oetent. whon provided with 

8r.Uno acidso Since nlmost tbe smnc ar::ount of cnrboxyl carbon is convcrtf'd, 

to CC2 in th(~ presence and nbscnce of the supphm,ent 9 "it SfE':TI5 unlikely 

that the ene!'er requirement of the bectel"ia is aprreciably lower(:)(i by 

-the Drovision of amino acids p tlw dcrtt-l SU;?0stinv !"ntber t.hat. <Hnlno ,olcicis 

Dre used ~s a cflrbon fmc 1-;nrticu12rly tiS an enerry sou.t·ce :In rrefcrcnce 

excn;;ted 

surprhd.ng in view of the poqr utili7,,,,tion of two carbon comrOl.mds ;)s a 

sole carbon source by i-:scherlchia coli (?,tenhensol1» 19LJ9) • 
• -----' £;J che.-r,'c-h/tiJ 

It has been presumec.i thc,t the carbohydrate of t'n<;4.£..oli, ar~~s,:s tbx'OUfh 

reversal of the flycolytic cycle; ice .. ,throu('h conversion of ).2ctnt(; to 

oyruv;;rte, etc,o The in(Jic8tic1[l that lact[;te is used synth~'t1.cally mOGtJ.y 

.nS 8 two ... ·c<)rbon fragment rathEr than a three-carbon unit ci.mnot; l;o'\"f;,ver, 

be interpreted as mili tntinr, afBinr,tHis mechanism~·=ns wi[bt appf:l'lr at 

first consid€ration~-because from the cor.mosition of "SscJ1E.'richia coli 

(Taylor" 19h6) it can "be GeeD thet carbohydr8t€ carbon is ,but sorae 

10 per cent of the; totel carbon. The ratio of incor-(,o1'at.ion of' c3!'bon-l 

to carbons 2 r.nd J is thus stHI consi.stent with the hypoth€"sis th~t 

carbohydr13t€ is mDde from the intl'lct. three-c8rbon unit, .mo tD1Jt tbe 

nI'otcin and nucleic acid constituents fire bynthesiz€G from a. f5mallE·r unit" 

T!le present results do not offerdecisivc evidence on tbis problem" 

It may be of interest to notc,incicientallys, tho.t the inc::a1,oratlon 

of thE'! three lactat,es 1.nto T3 bactf.'riophare follow::> aparc111el pattern" 
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. FOOl'NOTES 

1 
. Don ChGm..i.cal Coo tft ~..idland~ Hi.chiga.n .. 

2Tn@ emJ.n of' %Gl4 in CO
2 

8nd %C14 in bs,ct~r1a can (kLt"ter to:;:' tnt;;: tb1.'@t! 
, ...... t;1% .. :;_;;~=_iC\o"!ll/::("-""=e'... m==;;"J~~~~ 

iSO!"@.@i'1li only -oy C14 ®:'.t~retved into th~ ffiediuID.o lIn eit.h6I' I;;;)'':periment 

suhtraction of this total for parts b or ~ from part a thus g:bres v.n<,· 

.li. used or excr~t6<l C'. 
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TABLE 1 -.--,.... 

with and without caseD1 hydrolyeat<9 sl.i.pplE:n~l'lt 

O.r!.i.in£>l Mediu.'ll. _ 
(!f elk ~ 14~ Dieir!tegration$/ Diei~tGgl."at.~.onB/ ;;;;; J ell, % C .",!l. 

CarEon Sourc,? mlLm1n· ~!lJ:r .. /md. e=J£L.I&2:bLi;"tL ~,££!:er;.~ co 
--=--2-~.J'~ 

bpto 1 

So Lactate_l_014 5,,6.3 x 105 2 .. 6 x 109 2.4 x 103 
l~l 606 

Do Lactat@-2-C1.4 7~58 x 105 2t'6 x 109 lOch x 10.3 3<7 205 

c .. Lact.t?te .... '-C 14 4,,80 x. 10 5 2(,6 x 109 S.O x 10 J il.c.) 1,,3 

Lactate_2_C14 5 206 :it 109 ~ 

do 9,,08 x 10 609 x 10 .... L9 0<>50 
plus casein 
hydrolysate 

Expto 2 

8. 0 lacta,te=1-c14 5068 x 10 5 1..5 oX J.09 2,,~. x 10' 0.64 5.,; 
plus ca.sein 
hydX'olysate 

Do ;2 11:-Laetate-.-C 5<.36 l: 10' 108 x 10 9 5e7:1t 103 1,,9 0,,58 
plus casein 
hydrolysa.te 

J ... acta. te,~ 3....c14 5 2,,1 x 109 ~ 

c. 4036 x 10 3,,9 x 10'" 109 0016 
plus casein 
hydrolyaate 

dQ r ct "- "lJ.14 .... e.. a",e-·..:; VI ';}cJ..,S x 10 :> Q 
J..,' x lO~ 6cl x 103 201 1..3 

l.!n supplement ed 
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!Icams, }.l;nrkJ) 1)50~' ~"ethods in !/edicel Res€arch, The YesI' Book rllblisher's, 

Inco 9 Chics[oo Refer to II, 7~ 

use of carbon ll~, f,nalo Che.n· 0 19,' R2H 0 

TDylar, f.. HO J 19L6 11 'Chemical andysis of the 12 b"cteriophnfE and its 

h05t~ E!:ichErichia coli (strain E:), J .. BiaL CheTIo" 165, 2710 

~·:i2.."!l€', J. ~rc J l?nC: rondoroff p 1:., . .1. Eacto (accomnnnyinc' p,;per). 

/ 7..5-1 O~ ;c/c;}TFI'C'- Q)o;cS/;n/ /0) 7','017 {y' JJCt{c/d/7Ja/Jo;JS .scVC!...e./;6Jrt:l/.:IJ,'/a 

wit-I> (JI'/- l<9be...lle.d 'cSGlb.sTraTes J..OoJa..T· 6<2-. 
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