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AN IMPROVED EXTRACTION OF O-ACETYLSERINE

AND O-ACETYLHOMOSERINE SULFHYDRYLASE

FROM BAKER’S YEAST
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Shuzo Yamagata

SUM MARY

ln order to obtain large amounts of purified prepa17ation of O-acetylserine

( OAS) - O-acetylhomoserine ( OAH) sulfhydrylase from yeast cells, the eχtrac-

tion colndition was reinvestigated w ith respect to the pH at which the cells were

subjected t6 autolysis. The treatment of dried cells at pH 10. 0 was shown tobe

a more effective method for the eχtraction of the enzyme than the treatment at

pH 8 . 0 which has been employed until now : the former method gave an eχtract

which contaihed twice as much quantity of the enzyme as obtained by the latter

method. The specific activity of OAH sulfhydrylase observed with the alkaline

extr act w as also tw ice as high as that observed w ith the neutral eχtract. T he

optimal pH for catalytic activity and molecular weight of the enzyme determined

for the preparation thus obtained were dem.onstrated not to be different from

those determined for enzyme preparation brought about by autolysis at a neutral

pH . lt is, accordingly, considered that autolysis at pH 10 . 0 1s sufficiently avail-

able for the effective eχtraction of this enzyme in a native state.

I NTRODUCTI ON

O-Acetyl-L-serine ( OAS) and O-acetyl-L-homoserine ( OAH) sd fhydrylase of

baker’s yeast has been studied in this laboratory for the purpose of elucidating

the function ・of this enzyme in the cells. This study w111, in turn, eχplain the

biosynthetic pathway of homocysteine in the same organism. ln many organisms,

homocysteine is considered to be synthesized 祠α・cystathionine by β-cystathior!ase

〔EC 4.4. 1.8〕 reactionasdemonstratedwithbacteria ( 1, 2 ). Cherest d 詞.

( J ) have, however, shown that OAH sulfhydrylase plays, in yeast, anj mportant

role in the synthesis of homocysteine by catalyzing direct sulfhydrylation of OAH

with hydrogen sulfide. Recently, the cystathionine pathway described as above

has also been demonstrated to be functional in the same organism by Savin and

FlaviE ( 4 ) . Accordingly, the subject to be resolved is this : which is the main

route to synthesize homocysteine in yeast. P ar tial pur ification and some prop-

erties of OAH sulfhydrylase of yeast ( 5 ) and the identity of OA S sulfhydrylase
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with OAH sulfhydrylase in the sanle organism ( び) have been reported and stud-

ies w ith mutant- type of yeast have also been presented ( 7 ) . As a result of these

studies, the author of this paper estimated that this enzyme will function 泌 祠uo

卵 a cysteine synthetase rather than a homocysteine synthetase. / C haracterization

of this enzyme as one which requires vitamin B 6 ( 8 ) , as well as the subunit

structure of the enzyme ( 9 ) , w il l be publ i shed el sew here.

ln order to investigate further detailed characteristics of this enzyme, it is

necessary to obtain larger amounts of purified enzyme preparation. ln the course

of studying the enzyme, the author has improved the purification procedure for this

purpose. But unfortunately, poor eχtraction of the enzyme from dried ce11s of

yeast w as sometimes observed. A ut0 1ysis at alkal ine pH w ill be described in this

report, which can eχtract larger amounts of the ’enzyme compared with treatment

at nelutr al pH ’ s.

EX PERI M EN TAL PROCEDU R E

Protein was determined by the method of L owry et al. ( j θ) with bovine serum

albumin as a standard. 0 AH sulfhydry↓ase activity was measured the sanle as

described previously ( 6 ) . One unit of activity means amount k)f enzyme which

synthesizes one μmole of homocysteine/min under the assay conditions used.

Pressed baker’s yeast, S(1cch(1To・ !Jces ceTe石 81(1e, was the product of Oriental

Yeast Company, 0 saka. 0 AH was synthesized by the method of Sakami and

Toennies ( j j ) . 0ther reagents were obtained from commercial sources.

RESULTS AND DI SCUSSI ON

Yeast cake was treated the sanle as described previously ( 8 ) and the . dried

powder of the cells ( 120 g) xvas suspended in 400 ml of 20 % saturated ammonium

sulfate solution with the aid of a magnetic stirrer at room temperature. The
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obtained suspensiQn ( 490ml) was divided into 6 portiQns of equal volume. Am-

monia water ( about 10 % ) was added to each portion to adjust pH t0 7 . 0 , 8 . 0 ,

9 . 0, 9 . 5, 10 . 0, and 10 . 5. Thus differently treated cell suspensions were stood

at 30° for 16 hr w hi le subjected to autolysis. E ach suspension w as diluted w ith

100ml of 20 % saturated ammonium sulfate solution and stirred for 30 min at O°

to enable eχact separation in the f0 110w ing fractionation w ith ammonium sul fate.

S011d ammonium sulfate was added t0 45 % saturation and precipitates were re-

moved by centrifugation at 10 , 000 rpm for 20 min. The supernatant fraction was

made 65% saturated with respect to ammonium sulfate. The precipitates were

c゙011ected by centrifugation as above and dialyzed overnight against 2 11ters of

O. 02 M T ris- H Cl buffer ( pH 7 . 8 ) containing l mM E DT A and 200 μM pyridoxal

5-phosphate ( PALP) ( Tris-EDTA-PALP buffer) . Each-dialyzate wassubjected

to analyses for pr otein and catalytic activ ity as dgscr ibed in the preceding chap-

both specific activity and total amount of enzyme showed maχimal values at pH

10 . 0. T he result was ascertained to be reproducible. lt is now evident that

autolysis at pH 10 . 0 can eχtract OA S-OAH sulfhydrylase from yeast ce11s with

2

ter . The results are sum陽arized in F ig. 1. As clearly seen from the figure,
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To investigate this doubt, m01ecular

weight and optimal pH for catalytic activ-

ity were compared between two enzyme

preParations extracted at pH 8 and pH

10. The enzyme was partially purified by

the treatments which contained ammonium

心ulfate fractionation between 50-60% sat-

uration, heat treatment, and precipitation

with 65 % saturated ammonium sulfate as

previously describe(L ( 6 ) . F inally obtain-

ed 卜preparations were dialyzed against

T ris-E DT A - PA L P buffer and used as

materiEils for the eχperiments. The opti-

mal pH was determined to be 8 . 6 for two

3

15
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PH

F ig. 2 0 ptimal pH for catalytic activity.

OAH sulfhydrylase activity was determined

the same as described previously ( 6 )

using 0 . 1 ml of 100- times diluted prepara-

tions and represented in units/ml.

0

OAH

Specific

as % of

7 8 9 10 10, 5

PH

Fig. 1 E ffect of pH on extraction of OAS-OAH sulfhydrylase from yeast cens,

sulfhydry】ase activity was determined using O. l ml of 30-times diluted preparations.

activity, total amount of the enzyme, and total amount of protein were represented

maχimal values. 卜

an efficiency about two- fold that obtained in the. treatrnent at neutral pH’ s. The

optimal pH for autolysis, however, appears to be at pH 9 . 5 when total amounts

」

Σ

へ

of protein eχtracted llt each pH value are 45

compared・. Accordingly, the enzyme is

considered to behave somewhat differently

toward aリtolysis than other protein.

Here, it should be necessary to eχamine

whether the enzyme obtained by the treat- 30

ment at high pH is sub jected to denatura-

tion or not.



preparations as shown in F ig. 2 . Molecular weights were compared by gel filtra-

tion on a Sephadeχ G-200 column ( 2 . 6 ×40 cm) equilibrated w ith 0 . 05 M potassium

phosphate buffer ( pH 7. 8) containing l mM E DTA. Two preparations ( each 1. 0

ml) were dialμed against 500 ml of thと equilibrating buffer for 15hr and sub-

jected to chromatography. The eluate was fractionated by 1. 5ml/tube. Catalytic

activity was measured using each 0 . 1ml of fractions and represented as % of

maximum activity ( F ig. 3 ) .

100
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FRACTION Noj

F ig. 3 E lution patterns of enzyme preparations from a Sephadeχ G-200 column. Chromato-

graphy was carried out at room temperature. 0 ther details were described in the teχt.

As mentioned above, no difference was detected between the twopreparations

in fundamental properties ( optimal pH and molecular weight) , and thus no change

is eχpected in the conformation of the enzyme protein. Autolysis at pH 10 1s,

’accordingly, considered to be a useful tool to eχtract this enzyme effectively and

in a native state from yeast cells.
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