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Abstract—!1. S-Adenosylhomocysteinase (S-adenosylhomocysteine hydrolase, EC 3.3.1.1) was slowly
inactivated in the presence of adenine and adenine nucleotides (Ueland & Szbe, 1979b).

2. The enzyme was stabilized by 2-mercaptoethanol and dithiothreitol, and was slowly inactivated at
37°C in the absence of reducing agents and rapidly inactivated in the presence of 5,5'-dithiobis-(2-
nitrobenzoic acid) (DTNB). The inactivation (both in the absence and presence of DTNB) was partly

prevented by adenine, AMP and ADP.

3. A slow decrease in enzyme activity was observed in the presence of AMP, ADP and ATP, and this
process was enhanced by sulfhydryl compounds like L-homocysteine, L-cysteine, 2-mercapthoethanol

and dithiothreitol.

4. Inactivation of the enzyme by adenine was independent of sulfhydryl compounds, and was charac-
terized by an initial phase showing first-order kinetics and saturability with respect to adenine.
5. Inorganic phosphate nearly abolished the inactivation of S-adenosylhomocysteinase induced by

both adenine nucleotides and adenine.

6. The enzyme activity was recovered when adenine was removed by dilution or gel filtration.
Attempts to reverse the effect of adenine nucleotides on the enzyme were not successful.

7. The effect of adenine nucleotides was a V,,,-effect, and the inactivation was not associated with
dissociation or polymerization of the enzyme or dissociation of enzyme-bound NAD.

INTRODUCTION

S-Adenosylhomocysteine (SAH) is a product: formed
from S-adenosylmethionine (SAM) upon transmethyl-
ation from S-adenosylmethionine to cellular acceptors
(Cantoni & Scarano, 1954). Inhibition of SAM-depen-
dent transmethylations by SAH was first demon-
strated by Gibson et al. (1961). This observation has
been confirmed and extended to show that SAH is a
potent inhibitor of many transmethylation reactions
using SAM as a methyl donor. On this basis it has
been suggested that SAH is a regulator of biological
methylation (Mann & Mudd, 1963; Hurwitz et al.,
1964; Zappia er al, 1969; Deguchi & Barchas, 1971;
Kerr, 1972; Coward et al., 1973, Pugh er al., 1977).

The inhibition of transmethylation reactions by
SAH is probably relieved by hydrolysis of SAH to
adenosine and L-homocysteine. A reversible hydroly-
sis of SAH is catalyzed by the enzyme S-adenosyl-
homocysteinase (S-adenosylhomocysteine hydrolase,
EC3.3.1.1.)(De La Haba & Cantoni, 1959). S-Adénosyl-
homocysteinase may be a central enzyme in the regu-
lation of the tissue level of SAH, and may indirectly
influence biological methylation reactions (Finkelstein
& Harris, 1973; Walker & Duerre, 1975; Schatz et al,
1977). Therefore, knowledge of the regulation of
S-adenosylhomocysteinase may give insight into the
control of biological methylation.

Adenine and adenine nucleotides competitively in-
hibit both the synthesis and hydrolysis of SAH cata-
lyzed by S-adenosylhomocysteinase from mouse liver.
Furthermore, a time-dependent decrease in enzyme
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activity was observed in the presence of these purines
(Ueland & Swibe, 1979b). The present paper reports
on further data on the inactivation of S-adenosyl-
homocysteinase in the presence of adenine and ade-
nine nucleotides. At least three processes could be
distinguished.

(1) Low stability of the enzyme in the absence of
reducing agents.

(2) Irreversible inactivation induced by adenine
nucleotides.

(3) Reversible inactivation in the presence of
adenine.

MATERIALS AND METHODS

Chemicals

Sources tc most reagents used have been given pre-
viously (Ueland, 1978; Swebe & Ueland, 1978). S-[8-'*C)
adenosylhomocysteine was synthesized enzymatically and
purified as described elsewhere (Ueland & Siebs, 1979b)
Bovine serum albumin {(crystallized) was from British Drug
House (BDH), England and was devoid of adenosine de-
aminase activity which is often present in albumin from
other sources. 5,5'-Dithiobis-(2-nitrobenzoic acid) (DNTB),
pL-homocysteine, L-homocysteine thiolactone, L-cysteine
and pL-dithiothreitol were obtained from Sigma Chemical
Co., St Louis, U.S.A. L-Homocysteine was prepared from
L-homocysteine thiolacetone by treatment of L-homocys-
teine thiolactone with SM NaOH for 5 min at room tem-
perature (Duerre & Miller, 1966) followed by neutraliz-
ation to pH 7.0 with 1 M HEPES. The sulfhydryl com-
pounds were dissolved or prepared immediately before use.
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Purification of S-adenosylhomocysteinase from mouse liver

The enzyme was purified to apparent homogeneity
according to a slight modification (Ueland, 1978) of a puri-
fication scheme published elsewhere (Ueland & Deskeland,
1977).

Purification of nucleotides

AMP, ADP and ATP were purified as described
(Ueland, 1978).

Assay for S-adenosylhomocysteine synthase and hydrolase
activity

This was performed essentially as described previously
(Ueland & Szbe, 1979b). The incubations were performed
at 37°C, and the incubation buffer was 15 mM HEPES pH
7.0 containing S mM Mg-acetate, 150 mM KCl and 0.25%;,
bovine serum albumin (buffer A) supplemented with 2 mM
2-mercaptoethanol when not otherwise indicated. The
assay mixture used for the measurement of SAH syn-
thesis contained 5 uM [8-!'*C)adenosine and 3mM bL-
homocysteine. These reagents were replaced by 5uM
S-[8-'*CJadenosylhomocysteine and adenosine deaminase
(100 U ml~ ') when the enzyme activity was determined in
the hydrolytic direction.

Determination of enzyme-bound N AD

Samples of 40 ul containing enzyme were applied to a
Sephadex G-25 column (0.45 x 6 cm) equilibrated with
15 mM HEPES pH 7.0 and eluted with the same buffer.
The enzyme, excluded from the gel. was eluted in 150
and denaturated by adding 60 ul of 0.8 N perchloric acid.
The precipitated protein was removed by centrifugation.
The solution was then neutralized to pH 6.0 by addition of
alkali (0.36 M KOH/0.3 M KHCO,). After 5 min at 0‘C.
perchloric acid was removed by centrifugation and the sol-
ution analyzed by HPLC. A Spectra Physics model
SP 8000B chromatograph, a u-Bondapak C18 reverse-
phase column and a model SP 8300 u.v.-detector were
used. The absorbance at 254 nm was recorded. Isocratic
elution (2 ml min~!) was carried out at ambient tempera-
ture (23°C) using 10 mM potassium acetate (pH 5.5) con-
taining 4%, methanol as solvent. NAD was eluted after
8 min clearly separated from adenine and guanine nucleo-
tides, adenine. guanine, IMP, adenosine, SAH, SAM and
oxypurines.
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Determination of adenine and adenosine

Samples (60 ul) to be analyzed were deproteinized by
treatment with perchloric acid and neutralized as described
in the preceding paragraph. Adenine and adenosine were
determined by HPLC. The same chromatograph, column
and solvent were used as above except that the concen-
tration of methanol in the elution buffer was increased to
8%. The flow rate was 2 ml min~!. Adenine and adenosine
eluted after 7.5 and 14.5 min, respectively. ATP was eluted
in the flow-through, ADP after 1.9 min and AMP after
3.5 min. The detection limit for adenine and adenosine in
this system was about 0.3 uM.

Separation of adenine nucleotides by TLC

AMP, ADP and ATP were separated by chroma-
tography on PEl-cellulose plates. Before development of
the chromatograms, salt was eluted from the application
spots by methanol. The plates were developed in 1.2M
LiCl as described by Randerath & Randerath (1967).

Polyacrylamide gel electrophoresis

Polyacrylamide gel electrophoresis was carried out in a
Bio-Rad vertical slab cell (Model 220). Slab thickness was
1.5mm. The electrophoresis was run for 3 hr, at 50 mA,
pH 8.8 (30 mM Tris-glycine buffer) and a gel concentration
of 6% The gel was stained in Coomassie Blue and
destained in 7°, acetic acid containing 30%, methanol.

Determination of protein

Protein was determined by measuring the absorbance at
280 nm using a specific extinction coefficient (E!g, ..) of
13.0 for the enzyme (Ueland et al., 1978).

RESULTS

Stability of the enzyme in the presence of sulfhydryl
compounds, DNTB, adenine and adenine nucleotides

The enzyme was slowly inactivated when incubated
at 37°C in the absence of reducing agents and was
stabilized by reducing agents like 2-mercaptoethanol
and dithiothreitol. There was a rapid inactivation of
the enzyme in the presence of DTNB. The inactiva-
tion, both in the absence and presence of DTNB was
less pronounced when adenine, AMP or ADP was

Table 1. The stability of the enzyme in the presence of sulfhydryl compounds. adenine,
adenine nucleotides and DTNB

Preincubation in

Enzyme activity

the presence of Addition (umol min~! mg™!)
Time of preincubation
0 min 10 min 20 min
No sulfhydryl compound 2.20 1.12 0.66
2 mM 2-mercaptoethanol 224 2.10 1.92
2 mM dithiothreitol 2.25 225 2.10
No sulfhydryl compound 2 mM AMP 2.10 1.62 1.30
— 2 mM ADP 2.18 1.48 1.20
— 2 mM ATP 221 1.02 0.55
— 50 uM adenine 2.16 1.36 1.12
2 mM DTNB - 2.00 0.10 0.06
— 2 mM AMP 2.16 1.30 0.75
— 2 mM ADP 220 0.41 0.15
— 2 mM ATP 1.92 0.08 0.03
- 50 uM adenine 1.94 035 0.08

The enzyme (22 ug ml~ ') was preincubated for the times indicated in the presence of
the compounds listed in the table. The preincubation was performed at 37°C in buffer
A, and was terminated by transferring 5 ul to the assay mixture (300 ul). The enzyme
activity was determined in the synthetic direction.
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present (Table 1). These data suggest that sulfhydryl
groups of the enzyme may be essential for mainten-
ance of catalytic activity.

Adenine nucleotides

The enzyme was preincubated in the presence of
increasing concentrations (0.1-5 mM) AMP, ADP or
ATP in buffer A containing 2 mM 2-mercaptoethanol,
diluted 60-fold, and assayed for SAH synthase and
hydrolase activity. Temperature was 37°C. The prein-
cubation was performed with and without pL-homo-
cysteine (3 mM).

The hydrolytic and synthetic activity decreased in
parallel as a function of time of preincubation. The
rate of inactivation increased by increasing the con-
centration of AMP, ADP or ATP, and in the presence
of pL-homocysteine. The process was not saturable
with respect to these nucleotides within the concen-
tration range tested. The effect of DL-homocysteine
was more pronounced with ADP (about 2-fold in-
crease in rate of inactivation) than with AMP or ATP
(data not shown).

Kinetics of the inactivation in the presence of adenine

The progress curves for the decrease in enzyme ac-
tivity during preincubation with various concen-
trations (0.5-50 uM) of adenine were determined. The
curves were characterized by an initial phase showing
pseudo first-order kinetics, after which a plateau was
obtained (Fig. 1). The process was saturable with re-
spect to adenine. The rate constant for the inactiva-
tion (k;p,) was determined from the linear part of the
curve (Fig. 1) at various concentrations of adenine.
Double-reciprocal plots for the rate constants vs the
concentrations of adenine was linear (Fig. 1, inset)
and consistent with a rate constant (k,,) of
045min~! at saturating concentration of adenine.
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The concentration of adenine where the rate of inacti-
vation was half-maximal (K;), was 1.56 x 107*M
(inset, Fig. 1).

Sulfhydryl compounds

The adenine nucleotide dependent decrease in
enzyme activity (Ueland & Szbe, 1979a) was
enhanced when 2mM dithiothreitol was included in
the preincubation mixture as compared to the effect
observed with 2 mM 2-mercaptoethanol. The effect of
2-mercaptoethanol was dose dependent, and the rate
of inactivation increased by increasing the concen-
tration to 10 mM (data not shown).

In the presence of 2 mM 2-mercaptoethanol, which
stabilized the enzyme (Table 1), the slow transition
towards the inactive form effected by AMP, ADP or
ATP was further increased when the preincubation
mixture was supplemented with DL-homocysteine,
L-homocysteine or L-cysteine (Table 2). L-Cysteine
was more potent in this respect than L-homocysteine
(Fig. 2).

The time-dependent inactivation of the enzyme by
adenine was essentially independent of L-cysteine,
L-homocysteine (Table 2) and reducing agents (data
not shown).

Inorganic phosphate

Both in the absence and presence of L-cysteine or
L-homocysteine, inorganic phosphate decreased the
rate of inactivation of the enzyme effected by AMP,
ADP, ATP and adenine (Table 2). Similar dose-res-
ponse curves for phosphate were obtained with ade-
nine and ADP. Half-maximal effect was observed at
2-5 mM of phosphate (Fig. 3). About the same results
with adenine were obtained when magnesium was
omitted from the preincubation mixture (data not
shown) showing that the effect of phosphate was not
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Fig. 1. Kinetics of the inactivation of the enzyme in the presence of adenine. The enzyme (22 g ml™!)

was preincubated at 37°C in the presence of 0.5 (@), 1 (A), 2.5 (W), 5 (V) and 50 uM (@) of adenine in

buffer A containing 2mM 2-mercaptoethanol. At times indicated on the figure, aliquots of 5 ul were

transferred to the assay mixture (300 ul) and assayed for SAH synthase activity. From the linear part of

the curves the rate constants (k) of the inactivation was determined. Inset shows the double-recipro-
cal plot for k;,,., vs the concentration of adenine.
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Table 2. The activity remaining after preincubation of the enzyme in the presence of
various metabolites

Enzyme activity
(umol min~! mg™")

Addition
Control AMP ADP ATP Adenine
2.10 1.90 1.58 1.21 0.82
3 mM pr-Hey 148 032 0.89 0.81
3 mM r-Hey 170 072 092 —
3 mM L-Hcy, 30 mM P, 201 1.79 201 —
0.15 mM L-cysteine 1.18 0.25 0385 0.80
0.15 mM r-cysteine, 30 mM P; 1.70 1.70 1.28 1.20
1.31 0.51 1.50 —

0.15 mM vr-cysteine, 10 uM adenosine

The enzyme (22 pg mi™!) was preincubated for 15 min at 37°C in the presence of
2 mM AMP, ADP, ATP or 50 uM adenine and the compounds listed in the left row of
the table. The experimental design was as described in legend to Table 1.

related to the formation of a magnesium~phosphate
complex (Rudolph & Fromm, 1969).

The competitive inhibition of the enzyme catalysis
by AMP and ADP, but not adenine, was less pro-
nounced in the presence of phosphate. In the absence
of phosphate, the inhibitor constants for adenine,
AMP and ADP as calculated from Dixon plots
(Dixon, 1953), were 20 x 1075, 24 x 107° and
2.5 x 107* M, respectively (Ueland & Szbe, 1979b).
The corresponding values were 20 x 107°,
98 x 107% and 115 x 107*M when 30mM in-
organic phosphate was included in the incubation
mixture. The same results were obtained in the
absence and presence of magnesium (data not shown).

Miscellaneous

Adenosine (10 uM) decreased the rate of inactiva-
tion of the enzyme effected by AMP, ADP or ATP
{Table 2).

When the enzyme was preincubated for 20 min with
pL-homocysteine (3 mM), L-homocysteine (3 mM),
L-cysteine (0.15 mM), inorganic phosphate (30 mM),
adenosine (10 uM), methionine (3mM) or NAD
(0.1 mM) in the absence of adenine nucleotides, no
change in enzyme activity was observed. Apart from
adenosine, these compounds did not affect the syn-
thetic activity when included in the assay mixture.
Preincubation of the enzyme with 2mM GDP or
2 mM GTP was also without effect (data not shown).

Reversibility

The progress curve for the synthesis of SAH in the
presence of enzyme preincubated with adenine was
characterized by an initial linear phase for 1-2 min
after dilution of the enzyme in the incubation mixture.
This phase was followed by an upward curvature after
which the curve acquired about the same slope as the
curve for the synthesis in the presence of enzyme not
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Fig. 2. Dose-effect curves for L-cysteine and L-homocysteine. The enzyme (22 ug ml~!) was preincubated

for 15 min at 37°C with 2mM ADP and various concentrations of either L-cysteine or L-homocysteine

(prepared from L-homocysteine thiolactone). The preincubation buffer and experimental design were as

described in legend to Fig. 1. The enzyme activity was determined in the synthetic direction. The ratic

between the activity remaining after preincubation in the presence of L-Cysteine (@) or L-homocysteine

(O) and the activity determined after preincubation without these compounds, is plotted vs the concen-
tration of L-cysteine or L-homocysteine.
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Fig. 3. Effect of various concentrations of inorganic phos-
phate on the activity remaining after preincubation of the
enzyme in the presence of adenine or ADP. The enzyme
(22 ug ml~ ') was preincubated at 37°C for 15 min with
either 2mM ADP (O) or 50 uM adenine (@) and various
concentrations of inorganic phosphate (potassium salt) in
buffer A containing 2 mM 2-mercaptoethanol and 3 mM
pL-homocysteine. The experimental design was as de-
scribed in legend to Fig. 1. The enzyme activity was
measured in the synthetic direction.

preincubated with adenine (Fig. 4). This indicates
reversal of the adenine effect upon dilution of the
adenine-enzyme complex. In a similar experiment,
adenosine or homocysteine was omitted from the
incubation mixture into which the enzyme was
diluted. The synthetic reaction was initiated after

5-Adenosylhomocysteins formed , pmol / mg

~T

1
5 ] 15
Time of incubation , min

Fig. 4. Progress curve for the synthesis of SAH in the pres-
ence of enzyme preincubated with adenine. The enzyme
{22 ug ml™!) was preincubated for 0 or 20 min at 37°C in
the presence of 50 uM adenine. The preincubation buffer
was the same as that used in the experiment presented in
Fig. 1. Aliquots of 5 ul were transferred to the incubation
mixture (300 ul) containing 5uM ['*Cladenosine and
3 mM pr-homocysteine. The amount of SAH formed in the
presence of enzyme transferred to the incubation mixture
without preincubation (O} and after preincubation (@) is
plotted vs time of incubation.
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various periods of time (0~15 min) after dilution by
addition of either adenosine or homocysteine. The in-
itial velocity of the reaction gradually approached
that observed for the enzyme not preincubated with
adenine (data not shown), suggesting that the rever-
sion is not dependent on the presence of adenosine
and homocysteine.

The catalytic activity of the enzyme preincubated
with adenine was also recovered when adenine was
removed by gel filtration (data not shown).

In contrast, the inactivation induced by treatment
of the enzyme with adenine nucleotides was not
reversed by dilution or gel filtration.

Physio-chemical and kinetic properties of the enzyme
preincubated with adenine and adenine nucleotides

The enzyme preincubated (for 5-20min) in the
presence of adenine (50 uM) and adenine nucleotides
(2 mM) showed exactly the same mobility on poly-
acrylamide gel electrophoresis and contained the
same amount of enzyme-bound NAD/NADH as the
non-treated enzyme. The amount of NAD bound per
subunit (mol wt = 46,500 (Ueland et al., 1978) was
0.84 + 0.04 mol mol™* (n = 12)).

Double-reciprocal plots for the synthesis of SAH vs
the concentration of adenosine showed that the effect
of preincubation with adenine nucleotides was a Vi,
effect, and K, for adenosine was not affected. The
inhibitor constants for adenine, AMP and ADP were
determined using enzyme treated with AMP, ADP or
ATP, and the same values were obtained as those
reported for the non-treated enzyme (Ueland & Szbe,
1979b) (data not shown). In these experiments the
concentration of free nucleotides was reduced by gel
filtration and dilution prior to kinetic analysis.

Test for formation of adenosine and degradation of
adenine nucleotides

No formation of adenosine from AMP, ADP or
ATP (2mM) could be detected after incubation for
30 min under the condition of the inactivation experi-
ments. Furthermore, a slight conversion of {[*HJATP
to [*HJADP (5-7%) and from [*HJADP to
[PH]AMP (3-9%) was observed after 30 min of incu-
bation under the same condition (data not shown).

DISCUSSION

Based on data presented in this paper, three pro-
cesses leading to a slow inactivation of S-adenosylho-
mocysteinase can be distinguished.

(1) The catalytic activity of the enzyme progress-
ively decreased in the absence of reducing agents and
in the presence of the sulfhydryl reagent, 5,5'-dithio-
bis-(2-nitrobenzoic acid). This observation indicates
that sulfhydryl groups of the enzyme may be essential
for maintenance of catalytic activity, as suggested by
Kajander & Raina (1981) for the rat liver enzyme. The
inactivation was counteracted by adenine and adenine
nucleotides (Table 1).

(2) An irreversible inactivation of S-adenosylhomo-
cysteinase was induced by adenine nucleotides. This
process was enhanced by several sulfhydryl com-
pounds including cysteine, homocysteine, 2-mercap-
toethanol and dithiothreitol, and was partly inhibited
by inorganic phosphate.
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(3) A reversible inactivation of S-adenosylhomocys-
teinase was observed in the presence of adenine. The
inactivation was independent on sulfhydryl com-
pounds, but was counteracted by inorganic phosphate
(Table 1).

S-Adenosylhomocysteinase from various sources is
irreversibly inactivated by an active site directed
mechanism in the presence of adenosine analogues
(Hershfield, 1979; Hershfield et al., 1979). The inacti-
vation is distinguished from the processes described in
this work on the basis of its kinetic characteristics,
essentially no effect of homocysteine (Hershfield et al.,
1979), enhancement (Hershfield, 1981) or no effect of
added phosphate (Helland & Ueland, 1981).

The mechanism of action of adenine nucleotides on
S-adenosylhomocysteinase has not been uncovered.
There is no polymerization or dissociation of the
enzyme exposed to adenine nucleotides as judged by
polyacrylamide gel electrophoresis (Ueland & Szbe,
1979a) (see Result) or sucrose gradient centrifugation
(Ueland & Deskeland, 1977).

S-Adenosylhomocysteinase from beef liver contains
tightlty bound NAD (Palmer & Abeles, 1976). The
enzyme from mouse liver treated with ATP has high
binding capacity for adenine nucleotides (Ueland,
1978; Ueland & Deskeland, 1977). Adenine nucleo-
tides have been shown to interact with the NAD site
of glyceraldehyde dehydrogenase (Yang & Deal,
1969). In the light of these data we investigated
whether AMP, ADP or ATP induce conformational
changes in S-adenosylhomocysteinase leading to dis-
sociation of tightly-bound NAD from the enzyme.
Data supporting this possibility were not obtained.

ATP induce conformational changes in the enzyme
as judged by altered reactivity of sulfhydryl groups in
the enzyme (Ueland et al., 1978). The observation is in
accordance with the finding (Table 1) that AMP and
ADP protected the enzyme against inactivation in the
presence of  5,5'-dithiobis-(2-nitrobenzoic  acid).
Furthermore, the inactivation of the enzyme observed
in the presence of adenine nucleotides was promoted
by 2-mercaptoethanol and dithiothreitol suggesting
the involvement of sulfhydryl group of the enzyme in
the mechanism of action of adenine nucleotides.

The kinetics of inactivation of the enzyme with ade-
nine point to a possible mode of action of this agent.
The initial phase of inactivation obeyed first-order
kinetics and was saturable with respect to adenine,
suggesting that formation of the inactive enzyme pro-
ceeds from an adenine-enzyme complex. Adenine
probably binds to the catalytic site. This suggestion is
based on the following observation. Adenosine partly
protected the enzyme from inactivation (Table 2). The
concentration of adenine where the rate of inactiva-
tion was half-maximal (K, for adenine) (Fig. 1, inset)
equals the inhibitor constant for adenine calculated
from initial velocity studies (Ueland & Swxbe, 1979a).

The progress curve for the synthesis of SAH in the
presence of adenine acquired a slope after 5-10 min of
incubation which was about half the initial velocity of
the reaction (Ueland & Sabe, 1979b). This indicates
that the plateau observed after prolonged preincuba-
tion with adenine (Fig. 1) is not an artifact of the
dilution prior to assay. The plateau may represent an
equilibrium between the inactive adenine-enzyme
complex and its (active) precursor.
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The effect of phosphate on the enzyme catalysis
suggests interaction of inorganic phosphate with the
enzyme. The interaction may induce conformational
changes in the enzyme, counteracting the inactivation
effected by adenine and adenine nucleotides. Phos-
phate may reduce the binding of adenine nucleotides
by an allosteric mechanism (Monod et al., 1965) or by
competitive inhibition of the binding of nucleotides to
the enzyme. A competitive relationship between the
binding of inorganic phosphate and nucleotides has
been reported for AMP nucleosidase (Schramm &
Fullin, 1978).

The cellular level of inorganic phosphate is about
1-15 mM (Furchgott & De Gubareff, 1956; Seraydar-
ian et al, 1961). The data of Fig. 3 shows that the
effect of phosphate on the inactivation in the presence
of ADP or adenine, was observed in this concen-
tration range. This suggests that phosphate may be a
regulator or S-adenosylhomocysteinase in vivo. In-
organic phosphate is a potential regulator of hexo-
kinase (Lueck & Fromm, 1974), adenosine triphos-
phatase  (Penefsky, 1977), phosphofructokinase
(Banuelos et al., 1977) and adenosine monophosphate
nucleosidase (Schramm & Fullin, 1978) indicating
that inorganic phosphate may be factor in metabolic
control.

Phosphate-buffer is often a constituent of the assay
mixture used for the measurement of S-adenosylho-
mocysteine synthase and hydrolase activity (Finkel-
stein & Harris, 1973; Walker & Duerre, 1975;
Kajander et al., 1976; Hershfield & Kredich, 1978;
Richards et al., 1978). Furthermore, L-homocysteine
present in the assay mixture for the synthesis of
S-adenosylhomocysteine is prepared from L-homocys-
teine thiolactone by exposure of the thiolactone to
5M NaOH. Potassium phosphate has been rec-
ommended for the neutralization of NaOH (Duerre &
Miller, 1966) and would thus be included in the assay
mixture. Data presented in this paper show that in-
organic phosphate affects the catalytic properties of
S-adenosylhomocysteinase, at least in vitro. Thus,
attention should be paid to the absence or presence of
phosphate when comparing data on the catalytic
properties of this enzyme from different laboratories.

In conclusion, metabolites other than the natural
substrates of S-adenosylhomocyteinase may affect the
activity of the enzyme, at least in vitro. The slow re-
sponse of the enzyme to adenine and adenine nucleo-
tides is modified by both naturally occurring and syn-
thetic sulthydryl compounds and by inorganic phos-
phate. These observations may form the basis for
detailed studies into the mechanism of action of these
compounds and their possible role as regulators of
the enzyme in vivo.
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