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A% a preliminery %o prapu:i g bacteriopheges marked with €777, 1t -
was desl”abla wo ascervein which singly-~labelled lactic acid, wnhen used
as & carbon source, gives the highest incorperation of radicactive carbom

in the cells of Fscherichie coli. The resuiis, while not unexpected,

pwescnt several interegtlng fegtur@s and serve %o ﬁuppi@n@rh the puch giors
ceaplbte data obmained by 3@wd@rof§ (1951) with ancther bacterium under
.?&ther different camdi%iﬁns (see the accegpanygmg ar%icis)a

A synthetiec megiom contadning. sodiun l&@tawe as the caergy FIouree

has been used widely in studies of the T-series of Egcherichia coll

»

bzcteriophages (Adems, 1950). Sincz we have found that ocur usual.glycerol

siedium gives better yislds ﬁf T3 hacteriaphag@ when fortified with cazel
’Egﬁrolyaateg @zper;mants.@n-ths-uﬁiliﬁaﬁion of 1ae%at@a'weré,ﬁ9nducted in
ﬁhefprﬁschQ or ehsence of such a céseiﬁvnydrolya&te supple ety each set
containing‘a control of the oppesite type. The medium vas prepared as
ustel (&damg,-L950)o
- - Zhe redicactive. l&cca&sq were avaLl&&le as zine S&ltao.~The@@ HOE'E
ecnverted te the f“cn acid’ by tredtmsnt w&th waehed Dawgv )G iom
exchange regin in the acid form. Each gample was dissclvad in 1 Bl water,
‘mixed with 1 mi w@%rpaék@d.rﬁéi? and the resi& separated ms“ng iow
speed sant?ifzﬁao. The resin was wash@d with twofh&lf.ml ps:ticn&.b? waﬁéro
“The combined solutions in lOS ml wabter were made up to )0 ml with inactive
lagtate medium; the pﬁ &djmsé@é, and the solution autcclaved as usual.” The
gpscifie “&d&a&ﬁtiaﬁ.g'cf ¢ach of the fimal wmixturss was delerminsé {B&ﬁb@n
eh ald: z.%’?’) |

e

Bach ¢uliure was aerated with & gimple bubbler in s test tube and

the offlucat GO, was collseied in 2 scrubber of 1 H FHaOH using an apm&ﬁ&%ﬂg -
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with & 1.5 ler cent vhosphete tuffer (pll 7.0) snd once with cistilled

water. This suspension was wlateu Circctly for—r

sdioactivity (Dauben et

el, 19L7). The CC- in the scrubbers wes preciviteted os r~aC 8y on

z

eluminﬁm_discs (Celvin et al, 19L9). The

redioactivity of the samples

vizs determined either with s proportional counter (XNucleometer) or with

thin end window GF tubcsg depending on the

specific activity. The final

supernatsnt fluid from esch samnle wss tested to show thst no significant

activity Pemaihea.'~ FRESULTS

Table LJD? 's the results for 2 set of cultures in which lactete

was the sole carbon source except for sample l; in which an aminc acid

supplement was added to a duplicste of san

the utilized carbon [rowm the

[ae7a7e =/~

nle 2 &

c'’

fs exvected, rest of

&

¢ is discharped as

COse rome, nonethelego, is retained as bacterial substancea Fith fmmariced

=-c’
lactatgdapproximately three times es much

bacteria and corrcspondingly less escapes

“the c?ficiency of utilization is slichtly

o ,
1@b1§4§ nows an experiment in which

sunulementec with cascin hydrolysate (the

paralleled by & siriler un~upplementﬁd cul
Expl. /

O‘D

P

as

’f:

CC?§
srester

each of

culture

ture) .

the carbon is retained in the

with the s=sarked loctate—F-C 7
stilla

the three lactates was

with lectote~2 wes

The resuits sre similar

to those shcwn in Feble—1, except that in each casc less of the radio=

~active carbon is used; i.e., the bacteria sre supplying some of their

requlrements at the expense of the inactive ceseln hydrolysstes

/n bark

er’, moents

It is 1nt9restin" to note thegfthe totel utilization of radicsctive

o betled

carbon is greater for carboxyli-mesked lactate then for the other isomers

Since the same totsl arount of lactate rust

o7

be used in esch case, this

suggestg/s rortion of the Co Iragment left after removal of the carboxyl

2

is excreted inte the rfdtum/ 5 and 2.0 per cent excreted vs. .2 and






N

'ﬁ/’)ﬁfl )
Se7 ver cent utlllZc?? he difference in total untilizstion with and
withbut aminc acid’ supplement shows that the bacteris draw on lectete
2s e csrbon snd eneryy source Lo 8 smaller extent when wPOJ‘UPd ith
atino acids; Since almost the same aﬁount of carboxyl carbon is converted
to CCy in the nresence anc abscnce of the supplement, it seems unlikely
that the energy reguirement of the bacteria is sppreciably lowerea 5y
the vrovision of amino acidsn the detas sugpesting rather that amino acids
are used as a carbon and particulerly as an energy sﬁufce in rreference
to the two=carbon 1actate frarment, which is apparentlv larrely excreled

n £
(3.6 snd h) per ceni vs. 2.5 %o 2.1 per cent uL111/6§@ ‘?tlo is nob’

surprising in view of the poor utilization of two carbon comrounds as 2

~sole csrbon source by Escherichia coli (Stephenson, 19L9).

Escheriehid
It has been presumed thet the carbohydrate of thefcoll arises through

reversal of the glycolytic cycle; i.eq; throupgh conversion of lsctate Lo
pyruvete; etcs The incicaticn that lactste is used synthetically mostly

as a twow-carbon fragment rather than a three-cerbvon unit cennot, however,

“be interpreted es mll*tntlng gpainst thisg mechanlqm=mas mirht appesr at

first consideration—=because from the composition of Tscherichis coli

(Taylor, 19h€) it can bte seen thst carbohydrete carbon is but some

10 per cent of the totsl cerbon. The patio of incorporation of carﬁom«i
to carbons 2 and 3 is tﬁusvstill consistent with the hypothesis thaot
carbohydrate is mode from the intact three-carbon unit,; anc that the
proteiﬁ and nucleic acld constituents are synthesized from a nalicr unite
The present results do not offer decisive evidenze on ﬂhis provlem.

It may be of interest to note, incicentally, that the incorporstion

of the thrwe lactates into T3 bsacteriopharge follows a perailel patiern.
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SUMMARY - | ,

Study of the wtilizstion of the 1

e?

(1

3
res F“"’”:@},n bv=lakbe u,,q,.ﬁ

®

lactic acids by Escherichio coli has shown thal carbouyl carben

is largel A9 uﬁi" cs.mm ivelv, converted to $0.. The &L he and
A ® @' 5 2

bsta carbons are ms*&lr viilized in ~y~x‘i}‘-‘zeﬁi@ reacticns bul some

.1z converted w CQ a;:zd an apnre lable smount of the €, fragment

2 2

laft from d@%rb@xy ation of the la.ctate is sxereted into the

medium. Casein hydmlyam;@ is apperently used synthetically end

‘used &8 an energy source in prefersnce to the 82 fragment.
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' FOOTNOTES

“Don Chemical Co., Midland, Hichigan.

LES

2o , anddy , , e ‘ ' T
The sum of $C7 im €0, and E0™ in bsclevie cen differ for ¢he thres

e

icomers only by € xorebted into the medium. In either gzperiment

subtraction of this total for parts b or ¢ from part a thus glves un-

A
used or excreted ¢ .
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ABLE 1

&

Utilization of the Glhnﬁiaglyamarked lastic eclds by Escuerichia soli

with and without casein hydrolysate supplemnent

Original Hediwm

Disintegrations/

Carbon Sgurce ml/min. Eoot./ml

Bxpb. 1

Laet&te-lpclk 5.63 x 105 2.8 x 109

Lac&ata-znclk 7.58 x 105 2.6 x 109

Lactate-3-C LY 4-80 x 10° 2.6 x 107

Lactate-2-C4 9.08 x 10 2.6 x 10°
plus casein
hydrolysate

Bupt. 2

Lactaba-1-C4 5.68 x 10° 1.5 x 107
plus casein
hydrolysate

Lactate-2-G1Y 5.36 % 10° 1.8 x 107
plus casein
hydrolysate

Lactata«BmGlA 436 x 1.05 2.1x l@g
plus casein
hydrelysate

' 9

Lactatewgwclé beh8 x 105 1.5 x 107

wnsupplemcnted

Disiptegrations/
107 Bast. /il

Zels X 193

104k x 30°
8.0 x 10°

2
6.9 x 107

2ol % 103

5.7 = 163

3.9 x 10°

6.1 % 163

A 14
g ot £ ¢ 10
Bacteria CC., .
Jed 6.6
3.7 2.5
i?,c: ) 1—’3 3
1.9 Q.50
0.6k 5.5
1.9 0.58
1.9 Q.15
2.1 1.3
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