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for steroids and triterpenes. These specimens were collected from various parts of west
Malaysia. The plant extracts were prepared and chemical tests carried out accordmg to the
methods previously described.?

Detailed chemical studies of the seeds of Swiefenia macrophylla grown locally has resulted
in the isolation of a new compound, switenolide diacetate, which has not been previously
reported in the seeds from this plant.®

switenolide diacetate
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| L-Serine '0-Sulphate Lyase, a New Enzyme in Extracts from Higher PlantsV
Isamu MurakosHi, AKIHIRO SANDA, and JOJU HAGINIWA
Faculty of Phawmaceuhcal Sciences, Umverszty of C}nbzﬂ) |
(Recelved November 15, 1976)

v-Serine O-sulphate (L-SOS) lyase, an enzyme capable of degrading -SOS to pyruvate,
~ammonia and sulfuric acid, was newly found in extracts from higher plants. The optimum
pH for the 1-SOS lyase in higher plants differ from that for the enzyme(s) in animals and
micro-organisms in the same buffer. The distribution and some properties of the L-SOS
lyase in higher plants are described.
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In recent years r-serine O-sulphate (I) has been implicated as an intermediate in the
biosynthesis of cysteine derivatives such as S-methylcysteine and S-allylcysteine by extracts
in Leucaena, Albizzia, Citrullus and Allium seedlings.® It is tentatively found in our labora-
tory that the enzyme which utilize O-acetyl-L serine and L-serine O-sulphate as a substrate
for S-alkyl-cysteine formation in a number of higher plants are different.®
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- The present note reports the occurrence of a new enzyme, L-serine O-sulphate (1-SOS)
lyase, in extracts from a number of higher plants, The enzyme cleaves r-SOS stoichiometrical-
ly to yield pyruvic acid, ammonia, and sulfuric acid as shown in Fig. 1.

HSOg-O-CHz-(IZH-COOH —> CH;-CO-COOH + NH; + H,SO,
NH;
I
Fig. 1. Scheme for the L-Serine O-Sulphate Lyase

The distribution and some properties of L-SOS lyase in higher plants are described.

Materials and Methods

Chemicals——The O-sulphate esters of 1- and p-serine, and of r-threonine were prepared as K-salt
essentially by the method described by Dodgson, ¢t al.% (yield: 35—459%,). p-Serine O-sulphate was predo-
minantly racemized with ease during the preparation when the time taken to reach the form of K-salt is
longer even at room temperature. bp-Serine O-sulphate, [«]f +8.7 (¢=1.0, H,0).

Plant Materials The seedlings of Phaseolus vadiatus, Pisum sativum, Brassica campestris, Raphanus
sativus and Fagopyrum esculentum had been grown in moistened vermiculite in the dark for 3—4 days at 30°,
and Mimosa pudica, Thermopsis chinensis, Lupinus luteus, Citrullus vulgaris, Leucaena leucocephala, Lathyrus
odoratus, Mucuna capitata, Sophora flavescens, Robinia pseudo-acacia and Thermopsis fabacea for 5—6 days
at 30°. Allium sativum and Allium cepa bulbs purchased at local markets were kept at 30° for 1—2 days
before extraction. After harvest, the testas were removed and then the seedlings or the bulbs were cooled
at 0° for 60 min before the following operations.

Enzyme Preparation All the following operations were carried out in the cold. The seedlings or
‘bulbs were homogenized with 0.2 M Tris—HCI, pH 9.0, containing 0.2%, (v/v) 2-mercaptoethanol in a mortar
with silica sand using 0.5 ml buffer for each gram of plant materials. The clear supernatant solution recovered
by centrifugation at 25000 g for 30 min was passed through a column of Sephadex G-25 (fine) to obtain an
enzyme solution free from low mol.wt.substances as previously described.®~® The eluted protein was used
as the source of enzyme activity.

Assay Procedures The standard incubation mixtures were performed at 30° and contained 5 pmol
of v-serine O-sulphate and 0.2 ml of enzyme solution (containing 0.5—2 mg of the soluble protein from 1.5 g
fresh weight of plant materials) in a final volume of 0.4 ml. The pH of the incubation mixtures were normally
maintained at pH 8.9—9.0 by 0.1 M Tris~HCl buffer. In the control samples boiled enzyme was used. The
incubation was terminated by the addition of 0.6 ml of 259, trichloroacetic acid. The precipitate was
removed by centrifugation and aliquots of the clarified solution were assayed for pyruvate by the total keto
acid method of Friedemann and Haugen.” In some instances the liberated pyruvate was estimated by using
a coupled assay procedure employing lactate dehydrogenase.’” In balance studies the ammonia and sulfuric
acid produced were measured colorimetrically with Nessler’s reagent!V and barium chloride-g=latin reagent,!®
respectively. Protein was determined by the method of Lowry, ef al.'®

Results

A preliminary survey of a number of plant species was carried out by preparing the
homogenate in 0.2 Tris-HCI buffer and testing these as sources of enzyme. L-SOS lyase
activity was found in preparations from Phaseolus, Citrullus, Fagopyrum, Pisum, Brassica,
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Leucaena, Allium, and Mimosa seedlings tested as shown in Fig. 2. The later four were very
active and the seedlings of Leucaena leucocephala (Leguminosae) became the plant of choice.
Unless otherwise specified, the enzyme preparations obtained from Leucaena seedlings were
used as the source of enzyme activity.
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1: Mimosa pudica, 2: Alliwm sativum, 3: Leucaena Serine O-Sulphate Lyase in the
leucocephala, 4: Brassica campestris, 5: Pisum sa- Extracts of Leucaena Seedlings

tivum, 6: Alltum cepa, 7: Raphanus sativus, 8: . .
Fagopyrum esculentum, 9: Citrullus vulfgaris, 10: O—0, 0.1 » Tris-HCI buffer;
Phaseolus radiatus. @—@, 0.1 x borate buffer.

The 1-SOS lyase was shown to be quite specific for r-serine O-sulphate. »-Serine O-
sulphate was not a substrate. No activity was detectable toward the O-phospho esters of
1-serine and L-threonine. vr-Threonine O-sulphate is degraded, but the activity shown toward
this substrate is about 1/30 that shown toward the rL-serine O-sulphate.

The optimum pH for the 1-SOS lyase was 8.9 using 0.1 M Tris-HCI] and borate buffer as
shown in Fig. 3: the enzyme activity was higher in Tris-HCI than in borate.

Addition of exogenous pyridoxal phosphate up to 20 pg/ml to the reaction mixture had
no effect on the L-SOS lyase but higher concentration (60 pug/ml) caused 25—309, inhibition.
The optimum concentration of r-SOS was 188 mm under the experimental conditions.

The -SOS lyase was resonably stable: when stored at 0° for 25 hr the remaining activity
was about 849, of the activity associated with a freshly prepared enzyme fraction.

The rate of enzymatic degradation of L-SOS was constant for at least 30—45 min but the
rate then decreased as shown in Fig. 2. The addition of hydroxylamine (25 mm), hydrazine
(25 mm), and cyanide (1.25 mwm) to reaction mixtures gave a complete inhibition of the L-SOS
lyase activity. O-Phospho-L-serine is feeble noncompetitive inhibitor whereas p-SOS is weak
competitive inhibitor.

Discussion

From the results presented here it can be concluded that higher plants contain an enzyme
system capable of degrading rL-serine O-sulphate (I) stoichiometrically to pyruvate, ammonia
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and sulfuric acid in a similar manner as a L-serine O-sulphate degrading system known to be
widely distributed-in most animal phyla'#'® and also in some microorganisms.'® However,
the optimum pH for the r-serine O-sulphate lyase in higher plants differ from that (pH 7.0)
for the enzyme(s) in animals and micro-organisms in the same buffer.

Although r-serine O-sulphate has apparently not yet been found in nature, it appears
that it ought to be. A similar problem is posed by the earlier finding in higher plant homo-
genates of an activity that deaminate O-acetyl-L-serine,'” as well as O-carbamyl-L-serine
in rat liver homogenates,'® a compound not known to occur naturally.

At present, it is not certain whether the degradation of r-serine O-sulphate is catalyzed
by the same enzyme as O-acetyl-L-serine lyase and O-acetyl-L-serine sulfhydrylase!® described
recently by Mazelis and Fowden,? and Yamagata, ¢f al.,”” respectively, and a more through
examination using purified enzyme is bemg undertaken in our laboratory in an attempt to
answer this question.
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