THE IDENTIFICATION, TSOLATION AND CHARACTERIZATION OF SOME
CARBOHYDRASES PRESENT IN DEBARYOMYCES HANSENLIT

Bruce Johnsor, EFmanuel Merdinger, and Charles Lange®,

Department of Microbiclogy, Loyols University Striteh
3chool of Medicine, 2160 South Mrst'Avenus, Maywood,
Illinois 60153

ABSTRACT

The soluble carbohydrases a-D-galuctosidase, B-D-fructofuranosidase,
and trehalsse were lsclated fron Debarvomyces hemsenii. About 120-fold
and $0-fold purificaetions were obtained with A-D-fructofuranosidase and
trehalase, respectively. DBroad optimal pH's existed arowmd pH 5 for both
of these ensymes. The Michaelis comstant for B-I-fructotfuranosidase was
0.017 M {0.1 M acetate, pH 5.5, 37°C, with sucrose as the substrate).

INTRODUCTION

Deharyoryces hansenii is a sporogenous yeast capable of reproducing
itself in agueous scolutions nearly saturated with sodium chloride at tempera-
tures near the freezing point of water. Occasionally it finds its way from
its marine hebitat into a variety of food products via the production of
golar salt,

Merdinger et al. have investigsted the rutritional regunirements, the
lipid composition, and the response to various anesthetics of this organism
(Me:r'dinger and Shair, 1962; Merdinger, 1965, Merdingar and DJevine, 1965;
Merdinger =nd ¥rye, 1966; Merdinger, Guthmann and Mengine, 19€9), The.
purpese of this investigetion was to isolate snd chsracterize some of the
carbohydrases present in urdnduced Debaryowyces hansenii.

MATERIAT.S AND METHDDS

The yeast was grown urder aeration 1n a fermenter at 30°C in an agqueous
solution at pH 5.5. Each 100 ml contained the following: 2.0 gm glucose,
1.5 gm MaCl, 0.5 gm (NHH)QSOL‘, 0,3 gm malt extract, 0.3 gm yesst extract,
0.1 gm asparagine, and a mixture of putrient salts containing lesser amounts
of ¥, Mg, Ca, Fe, Cu, fn, I, and P. After harvesting by centrifugstion and
checking microscopically for purity, cells were suspended in 0.1 M acetate,
ol 5.5, =snd ruptured at 5°C for 35 minutes with 125 um diameter glass heads
in a Sorvall Omni-mixz, Microscopic examination revealed pgreater than G0%
breakage of cells.

This homogenate was centrifuged at 600 x g for 20 minutes. The sediment
wag then subjected to 25,0C0 x ¢ for 30 minutes, the supernatant liguids
conbined, and the sediment discarded. Differential centrifugation was used
to scdiment different cell organelile types. The final ecentrifugation
(120,200 x g for 2 hours) yielded a suvernatant liquid containing only the
sclubla proteins,
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recipitation of some of these proteing was achieved by the slow ad—
dition of ammonium sulfate to a portion of the 120,000 x g supernatant
liguid with stirring at 5°C. When the concentration resched 40% of
ssturstion, the stirring was continued for one hour. The suspension was
then centrifuged at 25,000 x g Tor 20 minutes at 5°C and tae supernatant
liguid decanted. This procedure was repeated two additional times for
TO4 snd 100% levels of saturation.

Further purification was attempted on a 20 by 240 mr column packed
with diethylarminocethyl celiulose {DEAE-cellulose) which had been equili-
brated with 0.01 M zcelate, pH 7.0 {(Lange, Lee, and Merdinger, 1969).

Four hundred mg of dialyzed snd lyophilized material frem the superrnatant
liguid resulting from the TO% level of saturalion with ammoniur sulfate

was dissolved in 0.1 W acetate, pil 7.0, lasyered on the column, znd eluted

in a stepwise fashicn with the solutions listed ir Table 1. Protein elution
was detected by noting the abscrbance at 280 nu.

TARLE 1. Eluting solutions used in DEAE-cellulose cclumn chromatography .

pH Molarity of Mg Tyophitized | Enzymes
acetate material detected
recovered* (%)
7.0 | 0.00
6.5 | 0,02 171 (43.2) m————
6.0 | 0.03
5.5 | 0.04
5.C | 0.06
4.5 | 0.08 9 (2.3) amm
4.0 | 0.10
3.5 | 0.12
e (§1§2C%30 13.3 (3.4) {g:g:gilgiggzlgﬁiiidase
: trehalase

%336 mg present initially, total recovery 48.8%

Purification was also attemsted using a beich fractionation procedure
{4), "hree hundred mg of dilalyzed and lycvhilized materiasl from the 120,000
x g supernatant ligquid was dissolved in 2¢ nl of .01 M phosphate, pH 7.8,
anc ecged to 1.5 em wet weight of TZiZ-cellulese waich had been eguilibrased
ig <he same solution. The suspension was stlirred for one hour st 5°C, .
Fil-cred with suction, washed with 5 =zl of the solution, and resuspended in
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