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In the forward reaction (ADP formation) of the adenylate kinase from baker's yeast, dissociation constants from

binary complexes are higher by a factor of about 4 times then those from at ternary complexes. In the reverse reaction,

dissociation constants from the binary complexes are 2 times higher then those from the ternary complexes. The en-

zyme showed activities against various nucleotide triphospate in following orders; ATP 100, UTP 18, ITP 9 nad GTP 5,

of the necleotide monophosphate, only dAMP showed 33% activity of that AMP as phosphate acceptor. Divalent cat-

ions were required in enzyme reaction in following orders; Mg ** 100, Co** 57, Mn* 54, Ca®™ 51, Ni** 10 and

Sn* 6. AMP, as a substrate inhibitor, competitively inhibited the adenylate kinase at pH 7.2 or 8.0. Inhibition con-

stants of the enzyme showed greater dependence on the pH of the reaction mixture, which was the lower Ki values

under higher pH. Adenosine pentaphospho adenosine was competive inhibitor to the enayme against all substrate,

and it showed the same Ki values, 2.9mM. Further, PEP was competive inhibitor with respect to AMP and non-

competive inhibitor with respect to MGATP. Adenylate kinase from bakers yeast was similar to mitochondrial type of

animal in the contents of alanine, leucine and asparagine or asparatic acid differing from muscle type enzyme, Based

on the redults and observation, characteristic of yeast adenylate kinase resembled the adenylate kinase of mitochon-

drial type from animals. Further, difference of characteristics in adenylate kinasa depending upon the workers might

be due to the difference of strain used.
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Table 1. Amino acid compositions of adenylate kinase from bakers yeast and other sources.

Types Mitochondria Muscle
yeast rat'"®  bovine'™
origns Ito'™ | chicken'” beef'’™ pig!"™ liver  liver chicken™  rabbit'” pig"?  calf”™ Human''®
Mr. 26200 27500 | 28000 31500 26900 23000 21500 22500 21300 21700 21 00 22000
Asx. 27 32 21 26 22 21 18 14 13 13 12
Thr. 14 12 14 14 13 14 9 14 12 14 14 14
Ser. 11 12 17 17 14 9 11 11 10 11 10 11
Glx. 26 27 27 27 29 24 20 25 25 25 26 27
Pro. 16 16 16 24 17 8 13 7 6 6 7 6
Gly. 23 21 22 19 19 16, 15 20 18 19 18 19
Ala. 24 24 22 25 22 23 17 11 12 8 10 8
Val. 11 11 15 17 13 15 13 15 15 17 15 17
Met. 4 9 6 8 8 4
Tle. 11 17 11 14 13 15 9 9 8 9 8 9
Leu. 23 25 29 31 24 21 20 22 18 18 18 18
Tyr. 3 4 5 5 4
Phe. 6 7 7 9
Lys. 23 23 16 25 19 17 15 23 20 21 20 19
His. 5 6 7 6 5 3 4 4 3 2 2 2
Arg. 10 10 19 15 14 9 10 11 12 11 12 13
Trp 2 2 0 0 0 - 2 0 0 0 0 0
Half- 2 3 4 4 4 4 2 2 2 2 2
cystine
Tm.zl 241 260 257 286 245 216 197 204 191 194 193 194
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Fig. 1. Double reciplocal with AMP as the var-
iable substrate of the forward reaction,
at various fixed concentration of Mg-

ATP.The concentrations of Mg-ATP we-
re ImM (0),0.3mM (@), 0. 14mM ([1),0.12
mM (A), 0. 08mM ().

Free Mg*’ions were held constant at 1
mM. Replots of the slopes and Vmax (in -
set) give kinetic constants:Km for Mgy
ATP 0.29mM;Km’ for Mg-ATP 0.074 m
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Fig. 2. Double reciplocal plots with ADP as the
variable substrate of the reverse reverse
reaction, at various fixed concentration of

Mg- ADP. The concentrations of Mg- ADP,
were 2mM (O);1mM (@);0.05mM (1) ;
0.034mM (H). Replots of slopes and Vmax
(inset) give kinetic constants;Km for Mg-
ADP, 0. 69mM ;Km’ for Mg-ADP, 0. 36mM.
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Fig. 3. Substrate inhibition by AMP at the 6.0
in the forward reaction. The AMP was

the variable substrate and the fixed con-
centrations of Mg-ATP were as follos: 1
mM (O);0.25mM (@) ;0.125mM (A) ;0. 083
mM (&) ;0.063mM ([J). Reaction mixture
contained 0.1 M phosphate buffer and 1
mM free magnesium ions.
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Fig. 4. Substrate inhibition by AMP at pH 8.0
in the forward reaction. The AMP was

the variable substrate and the fixed con-
centrations of Mg-ATP were as follows :
1mM (@) ;0. 25mM (O) ;0. 125mM (1l);0.083
mM ((]) ;0. 063mM (A ), Free magnesiumio-
ns were kept constant at ImM.
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Table. 2. Effect of divalent metal ions on adeny-
late kinase from yeast. Radiochemical
assays were carried out with various
metal chloride(5mM) 70m M in Tris- HCl
buffer (pH. 8.0),5mM ATP, 24.ci (“C) A-
MP and 0.05ug enzyme per ml of rea-
ction mixture at 30C.

Metal ion Relative activity (%) 1to®
Mg** 100 100
Co™" 57 89.3
Mn®* 54 65.9
Ca®* 51 97.5
Ni** 10 46.3
Ba®" 2.5 0
Sn** 6 0
Fe** "0 0
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Fig. 5. Inhibition of adex;ylate kinase from bak-
er s yeast by ApbBA.

a} Dixon plot for ApSA in the reverse
reaction. The concentrations of ADP in the
reaction mixture were ImM (@) and 0.5
mM (O).

b) Dixon plot for ApS5A in the forwardr- -
eaction (ADP forming). The activities were
measured by assay method B. The concen-
tration of AMP was kept constant (1.3
mM) and The concentrations of ATP we-
re varied:0.55mM (1), 1. 1mM (HR).

The concentration of ATP was kept con-
stant {1. 1mM) and the concentrations of
AMP were varied:1. 3mM (A}, 0. 43mM
().
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Table 3. Substrate specificity of adenylate kin-
ase from yeast. Radiochemical assay
were carried out with the folling reac-
tion system;5mM nucleotide monopho-
sphate, 5mM nucleotide triphosphate,5
mM MgCl,, 70mM Tris-HCl buffer(pH.
8.0) and 2. Ci(“C) AMP or (“C] ATP.

(“C)Labeled Unlabeled Relative activity (%)

substrate substrate Ito Y su & Russell
AMP ATP 100 100 100
dAMP ATP 32 11 21
GMP ATP
CMP ATP
uMPp ATP
IMP ATP
dATP AMP 43 98 63
CTP AMP 18 13 -
UTP AMP 18 11 -
ITP AMP 9 9 5
GTP AMP 5 13 -
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