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. ARSTRACT. Met&boliam in atrain Y-
1448 of Dedbaryomyocss guiiliefinonidii
wak studied by, incorporating . glucose-
1-CH
went oxidation to CO: at a more. rapid
rale at the initial.-period of metabolism
than in the later phase. The results sug-
gest that an initial rapid ufilization by
the pentosc phosphate pathway which
decreages in rate with the time while
‘another - one, presumsbly the Embden-
Moeverhof pathway, continnes fo gperate;
that lactoge was utilized by the organ-

ism; and that the organism can OXIdIZE. -

galactose.

- Debaryomiyces gmllwwmaﬂafzf.: % a

membmne. forming veast, the tax-
onomy of which hag been studied
only.in recent years (Lodder and
Hreger van Rij; 1952): A Tew re-
ports are available on certain aspects

of the physiology and on the {fune-

tional requirements of the organism
A Btelling-Dekker, 1931; Wickerham
‘and DBurton,’ 1948 ;- Wiekerbam and
Burton, 1854; Etchells and Bell,
1950; and Mordinger and Shalr,
1862). According to Glovannows,
1941; and Mrak and Bonar, 1939, D,
guidliermondi 1s not able to utilize
lactose, siaveh, or dextrin, but the
game authors are in disagreement ag
to ity ability to ntilize galactose.

Because of the limited knowledge -

“in this arca, the pre'seht. study of the
intermediary metabolism of D. guil-
lierinondit was undertalen. As pre-
vions wtudiey from thiz laboratory

- had shown that.the strain N R R L

Y-1448 of D. guidliermondid utilized

in the medium. Ch of glucose under-

_ture recommended by

-glueose medium.

lactose with the ovolution of CO,,
the intenl of the prescat investiga-
tion was to determine the amount of
(30), released when laetose was used
ag 4 source of carbon and the amount
of (1+0), given off when glusoge-1-C#
was usLd as a snbstrate over inter-
vals of 3 and 5 days,

MATERIALS AXD Mmrirobps

Malt extract, yeast éxtract, Tac-
tose, glucose, galactose, soluble starch
and dextrin were Difco preparations,
(ucose-1-C wag obtained from the
Nuelear Instrument Corporation and
Volk Radiochemical Co. -

1'he basal enlture medium contain- -
ed 0.3% malt extract, 0.3% yeast
extract, 2% Na(ll, nutrient salt mix-
‘Wickerhdm,
1946, and either 5% glucose, 5%
lactose, 5% galactose, 1.5% soluble
starch, 2% dextrin or lactoge broth
with additional 4.5% lactose with-
out Wiekerham's nutrient sall mix-
ture, A loopful of a 48 hr culture
of D. guitliermondit strain NRRL
Y-1448 was introdieed into a 50 ml

- Brlenmeyer flask containing 20 ml

of sterile glucose medium, The phos-
phate salts were sterilized separately
and added to the sterilized medinm.
After 48 hr of incubation af 30°C the
moediuin was transferred into a 500
ml flagk eontaining 230 ml of sterile
A total of 2 ml of
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_solution confaining approximately
475 p . of pglucose-1-C1 wag then
added and the eonients shaken on a
reciprocating shaker or by a mag-
© netic stirrer, The flask was then at-
tached fo a series of 3 interconnceted
flasks on one side and 4 on the other.
The first two flasks each containcd
150 1l of 109 NaOTT, the-third, 300
ml of saturated Ba(OH),, the
Tourth, substrate and the organism;
the fifth, 1080 ml of saturated Ba-
{OI1},, and the remaining three, 500

ml each of the last solution. The .

temperature of the medium  was
31°C. Air was drawn through the
train of the 8 flasks at o glow con-
gtant rato. )

Several 1 ml samples of the sub-
strale eontaining the gplucose 1-Ct¢
were pipetied and empticd into eith-

er stainless steel planehets ot suitable
glass vialg belore and atl the end of
.. 8 and 5 day experimental periods for

measureinent of radioactivity. Ba-
COy was recovered from the lagt four
tlasks of 'the train and washed with
water and ethanol and-then dried at
200°C for 2 hr. Radivactivity was
ascertained in the planchets with a
Gas Proportional Counter. A Pack-
ard Tri-Carb  liquid  seintillation

spectromoter was employed with the

sumpleg in the glass vials,
Similar procodurss were. applied

1o the substrate containing.the basgal
wedinm and 5% lactose and for the
broth to which 4.5% lactose was add-
ad but without Wickerham's salt
mixture, {(alacloge -utilization was
tested with cells whickh’ had bheen
transferred threc times in 4 medinm
containing only galaetose. Each ox-
periment was accompanied by con-
trols which wére identival except for

‘the absenee of the organism. In the

experiments with labeled glucose, the
corresponding controls were devoid
of any tagged gluecose.
Rugrurs ann INgoTssoN
The T3aC0O, obtained from the ax-

. periment. with glueose-1-C** amount-

ed to 1.91 gm aflter 3 days and 3.1
om aftor 5 days as shown in Table
1, whereas the eontrols yielded 1.87 .
g and 3,06 gm of BaCO, for the
respective intervals.  The rate at
which CM0, was produced in 3 days
was more rapid than the one ju the
5 day run. The decreaze in the rate
of C*0, production is also reflected-
by the values given ns total percent
of C*0, colleeted, o
An increasing amount of evidenee
is being presentod rvelative to the fact
that certain organisms catabolize
glueoge at first much faster throngh
the hexosemonophosphate shunt by
converting ghicose-C, info CQ,. rath-

.TABLEI. 1—TUtllizatlon of Glucose-1-C1+ by - Debaryomyces g-m)il*iew;mondi-i. In
each experiment 4.75 p of Glucose-1-C1t was edded to the incubation fask. )

I . _ Bpeeifie ! Total | Avorage
) b Girums of activity activity glucose -1 -1 Pereent of
CDayaol @ BaCOy of IaCl0: | recovored-in per day in glicose—1--C1t
Lnuuba_tlon{ co_llec.t-ed_ counts/ g microcuries |- mictgeurios " recovered
-3 1.91 a.231 (.438 0,146 9.2
5 - 3.10 0.165 {.512 VL 108
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er than through other pa,thwayq ‘In
the later phases, however, the Emb-
den-Meyerhof schemp prevails
- (Koshland and Westheimer, 1950;
* Blumenthal et al,, 1954 ; Horecker et
al,, 1954; Claridge and Werlkman,
1954 ; and Clark and Wallace, 1958).
The present findings obtdined with
glucose-1-C** indicate that the hexo-
semonophosphate scheme is a path-
way of glucose breakdown in D). guil-
Hermondii. That the Embden-Meyer-
. hof scheme also. oceurs is supported
by the findings of Merdinger and
Shair, 1962, who isolated pyruvate
as well as ethano] and acetate.

 The amount of BaCO, obtained
from 5% lactose with the mnutrient
salt mixture and lactose broth with-
out the nutrient salts over a period
of 5 days was 3.2 gm and 2.1 gm,

respectively. :The higher rate of

metabolic activity in the former
medinm was probably due to the
presence of the nutrient salts. Since
the organism produced nearly the
same amount of CO, with luetose as
with glneose duirng the same inter-
val of time, it can be inferred that D,
guilliermondit can utilize both carbo-
hydrates cquallv well and that it pos-
sesses the dénzyme system for the
hydrolysis of lactose,

In corroboration of the finding of
Giovannorzzi, 1941, gqualitative tests,
-garried out; with 5% galaclose in the
“basal medium, point to the ability
of the organism td metabolize this
earbohydrate. In those experiments
employing starch or dextrin’ as the
source of earbohydrate, the organism

failed to grow, which confirms previ-

OU8 Teports.

the radiocactivity.

BUMMARY

Experiments in whieh glucose-1-
(!¢ was administered to a strain of
Debaryomyees guilliermondii showod
that it oxidizes C, as C,0, at first
inuch faster than other carbon atoms
of glucose. The organism appears to
utilize lactose at the same rate as it
docs - glucose sinee the amounts of
BalO, obtained with either sugar,
eollected after & days, ate practically
the same. The organism -grows well
with galactosé as a single source of
carbon.
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