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Enzymic formation of ad-sins triphosphats with acetyl 
phosphate as donor In a yeast extract 

\~Ircn studring the plyphosphate sy~tbesis by polyphosphate kinnse (.4TI’: poly- 
phrqAatc *l,l,~,sphcl,transferase, EC 2.741) in a yeast extract using JrP-labelled 
acetyl phosphate, ADI’, and a preparation of bacterial acetate kinwe (ATP: acetate 
phosphotransferasc, I%<: 2.7.2. I) iis XTP-forming sjltcm (cf. ML’H.~?~!~LNE~). it was 
found that polyphosphate synthmis proceeds almost at the same rate when the 
acetate kinasc was omitted from the reaction mixture. This *+-.sprvatir>n seems to 
impI>* t!lat our yeast *extract contains an enzyme which catalyzes the transfer of a 
phosphate residue from acetyl phnsphate to ADP. 

:% preparation of this enzyme can be obtain& by treating a suspension of 3 g 
well-washed pressed baker’s yeast in 30 ml isotonic phosphate buffer (pH 7,4) con- 
taining 0.05 11 cysteine, in the cell disintegrator of NERKENSCHLAGER d al.* for 
3 min. The resulting mixture is diluted with the .same amount of the buffer solution 
and then czntrifugerl at 20 mm Y. g for I h at 4”. The supematant contains the 
enzyme; ii GLI’I i)r dialyittii dg,&ia; ;he buffer so!ution cc?taining cysteine without 
loosing its ncti\*ity. Its protein content is x5-20 m&ml, measured according to 
WAr0tl-Kt; .&St) C.HI<ISTIAQ. .an +q;rnximatel~ B-fold concentration elf the enzyme 
can be achieved by saturatinn with ammonium sulfate to 6o% of the solution and 
removal of the inactive precipitate. 

Enzyme activity is rpeasured by incubating a mixture of xo~rn~les labeled 
acctfl phosphate (prcparecj according to KORSBERG ef al.‘) in 0.1 ml water, IO pm&s 
.ADP in 0.1 ml water, and 0.3 ml of the buffered enzyme preparation for rg min. 
Then the reacti;>n is stoppw-l by adding I ml 70/O HC10,. For the removal of poly- 
phosphate, formed by the polyphosphcte kinasc present in the preparation. x.5 ml 
of a 0.x:/, albumin solution are added. After IO min cooling in ice-water the mixture 
is centrifuged for IO min at 6000 x g and 4’. To the supernatant IO-zo mg Norite 
charcoal are added and the mixture is shaken for 30 min. The Norite is then centri- 
fuged off (&XXI x g at 4”) ;~nd wasbed Gth distilled water until the activity c?f the 
water is negligible. 

For routine measurements the activity of the Nor&r suqeusion can be measured 
directly in a liquid p-counter (M2H, 20th Century Electronics Ltd.). For more 
exact determinations, it is necessaw to cIute with ro”jO pyridinc; the activity is 
measured in the cluatc. 



Under the conditions described, a rapid formation of a radioactive Koritc- 
adsorbable substance takes place (Fig. I). The tnz~rnc~ renctiun shows a pI I ,.;ltirnurn 
at about 7.1 (Fig. z). Cystcine has a marked Gtahilizing effect on the enzyme. So 

requirement for Mg’+ could be obwrvcd; tlurrrirle does not inhibit at ;L concentration 
Of i" n&l (Table I)_ K + and NH,+ $how some activ:ltinl; effects. Very high concen- 
trations of acety~ &:ii;IKlte .1..._ ;-‘*;‘oit. A dc-tt-rminaticln of K, for acctvl phmphnte 
gave an approximate value bf 2.3 m&I. 

in order to establi4~ the nature 4 lhc reaction product. the pyridine eIn;kte 
was freed of the pyridine and then analyzed by paper chromatography (propanol 
X&water, 6 : 3 : I) and by electrophorcsis (citrate buffer (pH 3.2) 2~10 V, no 
cooling). With both methods, the rraction product migrated together with authentic 
AI-P. 

Experiments to establish the reverse reaction, i.e. the formation of acctvl 
phosphate from ATP and acetate, have fail4 s(j far. Yo reaction could be obtained 
with the classical h>rdroxamic acid method5 and an attempt to demonstrate the 
formation of acetyl phosphate by coupling the reaction with the action of phosphate 
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Tht* rwult~ IJrttenttiI in this paper indicate the existence of an enzyme in yeast 
which can uw L[.etyL phoqhate for XTP synthesis and therefore should be classified 
a5 an acctatc kinasc. This is wmttwhat surprising because scvcral earlier authors (cl. 
OCHOA ASI) Srrst<s*) rt:IJwted that ~II enzyme of this specificity exists in yeast. At 
that time. howcvcr, the hydmsamic acid mrthnd was used exclusively for detectinff 
a(-ctAtc liillil.~r iIt:tibeity. 

Fwthcr wnrk nn the char~~c:tr~ri~;ltic,rl and purification of the enzyme and an 
in\-cstipation lvhcthw it is identic;Jl with other enzyme entities, e.g. cnrhamate 
kina+ (EC 2 .7.2,2) (cf. (;HLscrl.LA cl nl.7*8) i~rl: in pragress. 
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