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A thermostable adenylate kinase isolated from the sonic extracts of Thermus celdophilus cells rev-
ealed higher substrate-specificity to the nucleoside monophosphate than to the nucleoside triphosphate.
A pl, p5-di(adenosine-5’) pentaphosphate was acted as a competitive inhibitor to the various substrates.
Various divalent cations were activated the enzyme activity following orders: Mg2+, Ca2+, Mn2+, BaZ+,
and Fe2+, The enzyme activity was not affected by the sulfurhydryl reagent, p-chloromeric uribenzoic
acid and activated by addition of the sedium chloride or phosphoenol pyruvate to the reaction mixture.
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Table 1. Substrate specificity of adenylate kinase from
Thermus caldophilus GK-24 and other bacteria.

Relative activity (%)

14
| abged unlabeled
Thernus B ool Vibrio  Thiobacilus
caldophitlus natrigens  neapolilans
(13)  (12) (10)
AMP ATP 100 100 100 100
AMP dATP 5.2 150 44.5 ~
AMP CTP 24.4 20 — 0
AMP UTP 10.7 16 - =
AMP ITP 12.5 12 0 0
AMP GTP 12.3 7 0 0
ATP dAMP 50 200 45.9 -
ATP  CMP 0 0 0 0
ATP  UMP 0 0 0 0
ATP 1MP 0 0 { 0

The reaction mixture contained 1 mM AMP, 1 mM ATP,
70 mM Tris-HCI buffer, 0.8uCi nucleotide and 0.17 g en-
zyme per m{ of various nuclotide triphosphates. 1.7 g of
enzyme was added in the reaction with GMP, CMP or IMP.

Table 2. Effect of divalent cations on the reaction of
adenylate kinase.

Metal ions Relative activity (%)
Thermus Thiobactlius (10)
Mg2+ 100 100
Co2+ 90.3 46
Ca=+ 74.5 ~
Mnz+ 69.8 26
Fe2+ 22.3 —
Sn+ 24.2 —
BaZ+ 38.5 -
Ni2+ 38.9 -
not added 18.5 20

The activities were measured at 50°C by radiochemieal
method. The reaction mixture contained 1 mM metal chlo-
ride, 1 mM AMP, 1 mM ATP, 70 mM Tris-HCl buffer,
0.8u:Ci AMP.
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Fig. 1. Substrate inhibition by AMP in the reaction of

ADP production.

Concentrations of AMP were as follows 5 mM (4); 3 mM
(&) 2mM (), 1 mM (m); 0.5 mM (- ); 0.19 mM (e).
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Fig. 2. AMP inhibition of adenylate kinase in ADP
production.

The Mg-AMP concentration was kept constant at 2 mM.
The concentration of AMP were 0.6 mM (£); 0.4 mM (@)
and 0.1 mM (w) without AMP ().
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Fig. 3. ADP inhibition of adenylate kinase in AMP
production.

The ATP concentration was kept constant at 0.1 mM. The
concentrations of AMP were 0.6 mM (&) .45 mM (A
0.3 mM (m}; 0.23 mM (1):; not added (o).
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Fig. 4. Inhibition of adenylate kinase activity by pl,
p5-di (adenosine-5")pentaphosphate in ADP prodduction.

The ATP concentration was kept constant at 1 mM. The
concentration of AMP were 0.08 mM (r)); 0.1 mM (e);
0.12 mM ().
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Fig. 5. Inhibition of adenylate kinase activity by pl,
p5-di (adenosine-5’)pentaphosphate in ADP production.
The concentraions of ATP were as follows: 0.5 mM (O-0O
), 0.2mM( e ).
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Fig. 6. Inhibition of adenylate kinase activity by pl,
po-di{adenosine-5")pentaphosphate in the production of
ADP and ATP.

The ADP concentraions were as follows: 1 mM (O—CO);
2mM (e—e).
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Fig. 7. Effect of phosphoenol pyruvate on the adeny-
late kinase activity
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Fig. 8. Effect of NaCl on the adenylate kinase activity.

Forward reaction (ADP formation), O—O ; reverse reac-
tion (AMP and ATP formation), @—e . All the substrate
was prepared with KOH insted of NaOH.
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