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Lo FShHEELLTL R =B 8 H1T3.

1.1.1.39
MALATE DEHYDROGENASE (DECARBOXYLATING)
(L-Malate: NAD oxidoreductase (decarboxylating))
L-Malate + NAD = pyruvate + CO; + reduced NAD
Ref.
Equilibrium constant
-2
[pyruvate] [€0;] [reduced NADP} 5.1 x 10 M
[L-malate] [NADP] (pH 7.4, NaHCO3, 22-25°) (1
Molecular weight
source value conditions
Ascaris suum {roundworm) 250,000 [4] pH 7.5; gel electro-  (2)

phoresis (SDS); gel
filtration

A. suum (100 x) 16 L-malate {(with NAD as the cofactor;

pH 7.4, triethanolamine, 25°) (2)

Specific activity

Specificity and Michaelis constants

The enzyme (A. suum) could utilize NADP (0.25) in the place of NAD (1.00).
It did not catalyze the decarboxylation of oxaloacetate in the presence

of NAD or NADP. It required Mn’* or MgZ+ for activity. (2)

The epzyme (Streptococcus faecalis) required Mn2+ (partially replaced B

by Mg*) and NH,+ for activity. (3)

source substrate Km(N) (a) conditions

==t b

S. faecalis malate 1.1 x 10_g ? pH 8.6, Tris (3)

- NAD(b) 5.0 x 10_, pH 8.6, Tris  (3)
pyruvate 3.6 x 10 pH 8.6, Tris 3)

1a)

in the presence of Mn2¥.  in the presence of the less effective
activator Mg2t a value of 6.8 x 10™ was obtained.

®) NAD (1.00) could be replaced by NADP (0.05).

Malate decarboxylase has also been isolated from cauliflower bud mito-
chondria; it has similar properties to the enzymes from S. faecalis

and A. suum. It was stimulated by low concentrations of CoA. (4)
Inhibitors '

The enzyme (A. suum) was inhibited by NH,*; high concentrations of

Mg2+ partialTy abolished the inhibition. (2)
The enzyme (cauliflower) was inhibited by reduced NAD and oxaloacetate. (&)

References

1." Harary, 1., Korey, S.R. & Ochoa, S. (1953) JBC, 203, 595.

2. Fodge, D.W., Gracy, R.W. & Harris, B.G. (1972) BBA, 268, 271.
3. Llondon, J. & Meyer, E.Y. (1969) J. Bacteriol, 98, 705.

4. Macrae, A.R. (1971) BJ, 122, 495 T
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2.7.1.80
PYROPHOSPHATE-SERINE PHOSPHOTRANSFERASE
{(Pyrophosphate: L-serine 0-phosphotransferase)
PPi + L-serine = Pi + Q-phospho-L-serine
Ref.

Equilibrium constant
{Pi] [0-phospho-L-serine] _ ) .
TFFiT [L-serine] = 950-(pH 7.7, Tris, 37° + imM MgSOy) (1)
Molecular weight
source value conditions
Propionibacterium shermanii 65,000 Sephadex G 200 m

Specificity and Michaelis constants

source substrate Km(H) . conditions
P. shermanii ppifa) 1.0 x 104 pH 7.8, Tris, 37° (1) .
{purified L-serine{b) 1.9 x 10_, pH 7.8, Tris, 37°

102 x) Mgt 2 x 10 pH 7.8, Tris, 37° )]

(a} PPi (1.00) could be replaced by tripolyphosphate (0.32) but not

by the 5'-di- or triphosphates of adenosine, cytosine, uridine or
guanosine or by A4-carboxyphenylphosphate or 4-nitrophenylphosphate.

(b) L-serine (1.00) could be replaced by N-chloroacetyl-L-serine (0.19);
glycyl-L-serine (0.16); L-threonine (0.08]; a-methylserine<(0.07) and
DL-homoserine (0.07) but not by N-acetylserinamide; isoserine; serinol;
ethanolamine; L-serylglycine; glycine; L-cysteine; hydroxypyruvate;
D-serine; glycerol; glucose or Tris.

Mg2* (1.00), which is required by the enzyme, could be replaced by Mn2*
(0.34) or €o?* (0.542). Ca?* was a strong inhibitor. The enzyme does

not require pyridoxal phosphate. {n
Inhibitors

R K. (M) -
source inhibitor type i . conditions
P. glycine(a) C{L-serine) 8 x 10° pH 7.8, Tris, 37° (1)
shermanii Pi c{rri) - - 1)

(a) D-serine and L-alanine wera also inhibitory but isoserine; hydroxy-
pyruvate; B-alanine; ethanolamine and acetate were not.

References

1. Cagen, L.M. & Friedmann, H.C. (1972) JBC, 247, 3382.

261
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