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INTRODUCTION 

ATP induces marked changes in some physical properties of actomyosin sols such as 
viscosity 1, sedimentation rate 2, a birefringence of flow 1 and light scattering 4, 5,6. The 
high intrinsic viscosity of actomyosin is decreased by ATP to a value close to that  for 
L-myosin3,L While at protein concentrations of o.2 to o.5 % actomyosin sediments in 
two or more peaks at 15 and more Svedberg units, ATP reduces the sedimentation 
constants to that  of L-myosin 2,a. Both these changes have been satisfactorily ex- 
plained by assuming that  ATP causes the dissociation of the complex actomyosin 
into L-myosin and actin, L-myosin representing 2/a to a/4 of the total protein 2,s,9,10. 
The dissociation of actomyosin would explain the decrease in birefringence of flow 
which takes place on the addition of ATP. The changes of the ATPase activity 
which occur when actomyosin is brought from the gel into the sol form provide a 
further clue. Mg ++ inhibits the dephosphorylation of ATP by L-myosin in both sol 
and gel form s, 11. Actomyosin sol is similarly inhibited s, 13, but actomyosin gel is acti- 
vated by Mg ++s, 11,12, 13. The contrast of the effect of Mg ÷+ in sol and gel respectively 
is consistent with the view that  in an actomyosin sol only L-myosin acts as an ATPase 
in consequence of the dissociation of actomyosin into L-myosin and actin s, ~0. 

I t  has been suggested 6 on the basis of light-scattering studies in presence and 
absence of ATP that  ATP causes a change in shape of the actomyosin molecule 
rather than a dissociation. Using Zimm's extrapolation method the molecular weight 
was found 6 to remain constant after the addition of ATP. An increase in length and 
a "lateral  inflation" of the molecules were postulated. 

In order to obtain more direct evidence of the nature of the changes which 
ATP produces in an actomyosin sol, various fractions were separated from an ATP- 
actomyosin solution by ultracentrifugation. These have been studied with respect 
to properties which permit a differentiation between actomyosin, L-myosin and actin. 

RESULTS AND DISCUSSION 

Five different actomyosin preparations (0.6 M KC1, Io -~ ilI MgCI~) containing 4 to 
5 × Io-a 3I  ATP were centrifuged for 3 hours in an average gravitational field of 

" Aided by  a Gran t  f rom the  Muscular  D y s t r o p h y  Associa t ions  of America,  Inc. 
Abbrev i a t i ons  used in th is  paper :  ATP = adenos ine t r iphospha te ,  AMP = adenosine-  

monophospha te .  
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IOO,OOO g at 5" C. The initial protein concentration ranged from o.3 to 0.6 °o, the 
pH between 6.5 and 7. After the centrifugation the tubes contained a water clear 
solution and a small dense pellet. The top layers (4o to 5o% of the total volume) 
were separated from the rest of the solution and the pellet. 

Centrifugation of an actomyosin solution in absence of ATP resulted in a qmte 
different appearance. Here a water clear supernatant was separated by a sharp 
boundary from a turbid solution in the lower third of the tube and a large opaque 
precipitate was formed at the bottom. 

On centrifugation after the addition of ATP the top layers contained between 
20-3o % of the total amount of the protein present. This protein invariably exhibited 
properties characteristic of L-myosin but different from those of actomyosin. 

I. Sedimentation construct o~ the super~atant protei~ 

The sedimentation of the protein in the supernatant was determined after two 
phosphates had been split off the ATP. A single peak was found with a sedimenta- 
tion constant s20 = 6.0. This value is in good agreement with those found for L- 
myosin2,3,1~, ~'~ whereas the sedimentation constants reported 3 for fractionated 
actomyosin are above s20 --- IO. Only in presence of ATP does actomyosin sediment 
with the same velocity as L-myosin2, 3 whereas when the ATP is dephosphorylated 
the higher sedimentation constants reappear and the low peak disappears 3. The 
observation that in the isolated supernatant the low sedimentation remained after 
the ATP had been split suggests that the change in presence of ATP cannot be due 
to a change in shape of the actomyosin molecule under the influence of ATP. The fact 
that the sedimentation constant had the same value as that for L-myosin suggests 
that dissociation of actomyosin had occurred, only 1~-myosin remaining in the 
supernatant. 

2. Enzymic  properties o~ the supernatant at low ionic strengths 

The principal difference in the enzymic behavior of L-myosin and actomyosin at 
ionic strengths below o.I resides in their reaction towards Mg ++. The ATPase activity 
of actomyosin is increased by Mg ++ whereas that of L-myosin is inhibited s, n, ~a. 

When the ATPase activities of the supernatant and the corresponding actomyosin 
preparations were tested the following results were obtained. At an ionic strength 
below o.I and a Mg ++ concentration of IO -3 3I  the rate of splitting of ATP by the 
supernatant was decreased to values between o.005 and 0.o2 i xM/min/mg protein 
and amounted on the average to 5 % of the activity of the corresponding actomyosin 
preparations (Table I). In contrast, o.oi 3[  Ca ++ at an ionic strength below o.I 
activated the dephosphorylation by the supernatant to a rate similar to that of the 
corresponding actomyosin. With the various preparations the rate ranged from 
0.25 to o.71 /~M/min/mg, the average value being o.46 (Table I). A similar activity 
was found in samples of L-myosin. Therefore the depression of ATPase activity in 
the supernatant under the influence of Mg++ was caused not by a denaturation of 
the protein during ultracentrifugation but probably by the disappearance of actin 
from the actomyosin. The addition of actin to the supernatant increased its ATPase 
activity in presence of Mg ++ more than tenfold. The same is known to occur when 
L-myosin is transformed into actomyosin by the addition of actin 13. 

It  should be pointed out, however, that the maximal activity (o.i 7 ts3l/mii1/ing) 
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TABI~E I 

A T P A s E  A C T I V I T Y  IN ,umols/min/mg P R O T E I N  OF T H E  S U P E R N A T A N T  ANI)  T H E  C O R R E S P O N D I N G  

Ae'roMVOSlN SOLUTIONS .aT IONm STRENGTHS BELOW O.1 IN PRESENCE OF Ca *+ OR Mg ++. 
pH BETWEEN 6. 5 7.O 

o.oz  3I  Ca++ o.ooz M Ca+ + o.ooz M . l lg+ + 
Average o/ 5 prepns.  Average o / 3  prepns.  Average o! 5 prepn.Y. 

Supernatant 0.46 o.21 o.oi -, 
Actornyosin 0.44 0.27 0.22 

achieved by the addition of actin (3 o% of the total  protein) remained somewhat 
below tha t  (o.2I ~M/min/mg) of the corresponding actomyosin preparation.  The 

discrepancy between the two preparat ions 
is even more str iking when the ac t iv i ty  
of the supe rna tan t  + actin is compared 
with tha t  of the corresponding actomyosin 
+ act in instead of the actomyosin alone. 
Whereas the addi t ion to actomyosin of as 
much act in as 2o% of the tota l  protein de- 
creased its ATPase act ivi ty,  it was in- 
creased from o.21 to o.28 1~3[/min/mg total  
protein by  a small  amoun t  (5 %) of actin. 
The difference between these two maximal  
values might  have been due to a lower 
ac t iv i ty  of the unpurif ied actin extract  ~6. 
In addit ion,  a small  amoun t  of a non- 
ATPase impur i ty  might sediment  together 
with L-myosin (see below). 

3. Solubility o~ the supernatant protei~ 

At an ionic s t rength below o.I and in 
presence of ATP actomyosin and L-myosin 
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Fig. ~. The rate of splitting of ATP in depend- 
ence of the concentration of added actin 
• • •  to actomyosin, OOO to the super- 
natant• Ionic strength o.o 7, lo-aM big =+ , 

in low protein concentrat ions exhibit  a pH 6.8.  

significant difference in solubility. Both 
proteins precipitate very slowly and incompletely if the protein solutions are di luted 
from o.I o.2°0 protein in o.6 ,lI KC1 to about  o.o3% protein and  an ionic s t rength 
below o.I in the absence of ATP. On the other hand,  when ATP is added, actomyosin 
immedia te ly  begins to form a dense white precipitate s. In  contrast ,  it has been 
reported iv tha t  an opalescent ~.-myosin solution clears up. 

When the superna tan t s  were diluted with water to an ionic s t rength of o.o8 
to o.o6 they became opalescent. After the addi t ion of ATP (final concentraUon 
o. 5 I ' I O  -a 3t) and in the presence of Mg ++ (IO a 3I) they cleared up immedia te ly  
and sometimes stayed clear for as long as 12 hours. If act in (7 to 3 o°o of the total  
protein) was first added, ATP caused immedia te  precipitation. Under  similar condi- 
t ions a L-myosin preparat ion was found to give similar reactions. In  contrast  acto- 
myosin  was immedia te ly  precipi tated by ATP without  the previous addi t ion of actin. 
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4. "A l 'P - s  en sitivily'" 

A th i rd  p rope r ty  which permi t s  d i i te rent ia t ion  between ac tomyos in  and L-myosin 
is the  change in intr insic viscosi ty produced by  the addi t ion  of ATpa, s, is. The change 

has  been expressed as " A T P  sens i t iv i ty"a :  

zq z~b\'l'P In 
-~ lOO:  Zt] = lira ~]sp(c = ~]rcl : c == m g  p r o t e i n / m l .  

Z~/ATP c -> o c c 

The ATP sens i t iv i ty  of L-myosin solut ions is zero, of ac tomyos in  solutions a round  IOO. 
The ATP sens i t iv i ty  of the  supe rna t an t  fract ions was zero, t ha t  of the  original 

ac tomyos in  solut ions var ied  be tween 9 ° and  146. The add i t ion  of act in  to the  super-  
n a t a n t  increased the ATP sens i t iv i ty  to a max ima l  value of Io5 at  an act in  concentra-  
tion of 4o°0 of the to ta l  prote in  (Table II) .  The add i t ion  of ac t in  to the  corresponding 

TABI.E II 
. \ T I '  S E N S I T I V I T Y  OF T H E  S U P E R N A T A N T  A F T E R  t \ T P  C E N T R I F U G A T I O N  C O M P A R E D  TO T H A T  O1-" 

T H E  C O R R E S P O N D I N G  A C T O M Y O S I N  A F T E R  T H E  A D D I T I O N  OF ACTIN 

Actin added in per cent o[ the total proietn 

'J 5 z-' 2~ 28 ~5 43 47 55 

Supernatant o 8 2 2  8 4 90 Io3 iot 97 
Actomyosin 89 94 98 8;5 

ac tomyos in  solut ion increased the  ac t i v i t y  from 9 ° to IOO af ter  an act in  add i t ion  
of 13 % of the  t o t a l  protein.  F u r t h e r  add i t ion  of act in  decreased the ATP sensi t iv i ty .  

I t  appea red  necessary to ascertain whether  the  L-myosin remain ing  in the  
supe rna t an t  might  not  have  been a c o n t a m i n a n t  of the  ac tomyos in  p repara t ion .  
This poss ib i l i ty  was excluded as a ma jo r  factor  b y  the following observat ion .  
(i) F r ac t i ona t i on  of the  ac tomyos in  p repara t ions  b y  KC1 at  concent ra t ions  between 
o.2-o.3 M yie lded  no L-myosin. (ii) When  ac tomyos in  sols in absence of ATP were 
cent r i fuged for 3 hours at  IOO,OOO g no more than  2 to o, 3 /o  of the  to ta l  amoun t  of 
p ro te in  was found in the  upper  supe rna t an t  (4o% of the  to ta l  volume, as in the  
ATP experiments) .  

The values for enzymic  ac t i v i t y  recorded in Table  I I I  suggest  t ha t  only  abou t  
half  of this  small  q u a n t i t y  of p ro te in  was L-myosin. The ra tes  of dephosphory la t ion  
per  mg prote in  ac t iva t ed  b y  o .oi  M Ca ++ or b y  a combina t ion  of Mg ++ and  act in  were 
d i s t inc t ly  lower than  those for the  corresponding supe rna t an t  af ter  cen t r i fuga t ion  
in presence af ATP. 

Even  this  minor  amoun t  of L-myosin m a y  not  have been a con t aminan t  of the  

TABLE III  
A T P A s E  A C T I V I T Y  IN iimols/min/mg P R O T E I N  OF T H E  S U P E R N A T A N T  A F T E R  C E N T R I F U G A T I O N  IN 

A B S E N C E  OF A T P  ( S U P E R N A T A N T  A) C O M P A R E D  TO T H A T  OF T I l E  A T P - A C T O M Y O S I N  S U P E R N A T A N T  

( S U P E R N A T A N T  B) A N D  T H E  C O R R E S P O N D I N G  A C T O M Y O S I N .  

Ionic strength below o.i. pH between 6.5 and 7- 

o.oz 31 Ca++ o.ooz M M g  ++ Act in  q o .ooz3I  M g  ++ 
Average o/ 2 prepns. Average o] 2 prepns. Average of 2 prepns. 

Supernatant a o.22 o.oo 3 o.o8 
Supernatant b o. 5 o.oi o.t 7 
Actomyosin o.38 o. 20 o. 27 
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actomyosin preparation. Its appearance in the supernatant could be at tr ibutable to 
partial dissociation of actomyosin in o.6 3I KC12, ~9. This is suggested by the observa- 
tion that  the addition of actin to the actomyosin solution in an amount calculated 
to bind the L-myosin prior to centrifugation did not decrease the L-myosin concen- 
tration in the supernatant by more than the experimental error. 

5. Demonstratio.lz o/the presence o/actin in the l, ottom layers 

o/the supernatant a~ld in the pellet 

The lower half of the supernatant after centrifugation in presence of ATP contained 
actin in addition to myosin. This was demonstrated by precipitation and super- 
precipitation at ionic strengths below o.I by addition of ATP and by noting that  the 
ATP was split in presence of Mg ++. However, the actin concentration was probably 
lower than in the original actomyosin solution. Whereas on the addition of actin, in 
an amount of 20% of the total protein, the rate of splitting of ATP by the original 
actomyosin was decreased from 0.2 to o.19 ~M phosphate/mg/min, it was increased 
in the bottom fraction from o.12 to o.16 t~M/min/mg. 

The pellets were washed with 0.6 M KC1 and water in order to remove inyosm 
and were then extracted with IO -4 M ATP. Very little protein could be extracted, 
most of the precipitate remaining insoluble, hut this protein was found to react with 
the L-myosin in the supernatant similar to actin in the following ways. The extract 
itself did not precipitate on dilution and addition of ATP, hut it caused the super- 
natant to precipitate immediately on the addition of ATP. I t  also increased the 
enzymic activity of the L-myosin supernatant in presence of Mg ++ from 0.o09 to 
o.12 t*/min/mg. That  only very little actin could he extracted after 3 hours of centri- 
fugation at IOO,OOO g is not surprising since it is known that  actiD becomes sparingly 
soluble on centrifugation at I4o,ooo K ~. 

(). Degree o~ dissociation 

The isolation of L-myosin from the upper half of the supernatant and of actin from 
the pellet of actomyosin sols which were centrifuged at high speeds in presence of 
ATP shows that  L-myosin and actin sediment separately. This can be explained only 
by dissociation of the complex under the influence of ATP. I t  cannot be concluded 
from these experiments that  the dissociation is complete. However, the average 
value of the 1:myosin concentration in the supernatant was 56% of the original 
piotein concentration. 66-75 % L-myosin would correspond to the total concentration 
present in actomyosin. In order to obtain an estimate how much the sedimentation 
of I :myosin itself would decrease the protein concentration in the supernatant,  a 
preparation of L-myosin was centrifuged under similar conditions. The protein 
concentration in the supernatant was found to be 7O°o of the original. I t  may 
therefore be justifiably concluded that  most of the protein was dissociated. Individual 
values, however, varied rather widely (between 35 to 7o°//0), possibly in consequence 
of the agitation incident to the cessation of centrifugation and the removal of the 
tubes. I t  is not probable that  the individual preparations dissociated to a significantly 
different degree, because the intrinsic viscosity of 4 actomyosin preparations in 
presence of ATP had closely similar values (between o. 17 and o. 18), only one prepara- 
tion having a higher intrinsic viscosity (o.2). 

Diagrams of actomyosin sedimenting in presence of ATP have been reported 
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to show only the peak for L-myosin and not for actin 3,7. In  view of the above experi- 
ments it does not seem probable tha t  all the actin had precipitated during acceleration 
since some actin was found in the lower layers of the supernatant  after 3 hours at 
i00,000 g. Possibly the actin peak was, by reason of inhomogeneity,  so much spread 
out  as to be invisible, part icularly as it was present in low concentrat ion.  

7. C onclusiolts 

The finding that actomyosin dissociates in presence of ATP explains the results on 
viseosimetry, birefringence and the enzymic properties. It also explains why actin 
coupled with a fluorescent dye exhibits an equal depolarization of light in an acto- 
myosin solution in presence of ATP as in an F-actin solution 2°. In absence of ATP 
the depolarization is higher in an actomyosin solution than in an F-actin solution ~°. 

The failure of light scattering 6 to reveal a change in molecular weight on the 
addition of ATP remains unexplained. 

METHODS 

t .  P r o t e i n  preparat ions .  Actomyos in  was p repared  from r a b b i t  muscle  ex t r ac t ed  for 24 hours  
acco rd ing  to PORTZEHL, SCHRAMM, V~rEBER 3. The e x t r a c t s  were p rec ip i t a t ed  2 to 4 t imes  at  
o.o6 M IKC1. E a c h  p r epa r a t i on  was  f r ac t iona ted  once or twice  a t  0.2 0. 3 :~I KC1 in order  to remove  
excess L-myosin a. In  m o s t  cases the  s u p e r n a t a n t  af ter  cen t r i fuga t ion  a t  40,000-50,000 g in 
o.631 KC1 was used. After  cen t r i fuga t ion  the  t u r b i d i t y  of the  so lu t ion  was much  decreased.  
However ,  the  specific ATPase  ac t iv i ty ,  the in t r ins ic  v iscos i ty  and  the  ATP sens i t i v i t y  were 
unchanged .  

Act in  was e x t r a c t e d  according to STRAUB 21 from an acetone powder .  I am gra te fu l  to Dr. 
A. G. SZENT GYORGYI for p rov id ing  the  acetone powder.  The in t r ins ic  v i scos i ty  of the wa te r  
clear  e x t r a c t  af ter  po lymer i za t i on  was o.17 and was increased af ter  pur i f ica t ion  accord ing  to 
MOMMAERTS 16 (one cycle) to 0.36. Main ly  the  unpur i f ied  e x t r a c t  was used. 

L-myosin  was p repared  according to PORTZEHL, SGHRAMM, VV'EBER 3. 
2. Sedinm~ztatio~z constant.  The s e d i m e n t a t i o n  c o n s t a n t  of the  s u p e r n a t a n t  was de t e rmined  

in an ana ly t i ca l  u l t r acen t r i fuge  (Spinco) a t  26 ° C. The solu t ion  con ta ined  o.17 % protein,  o.63' /  
KC1, lO-aM MgCI 2 5 " I o - 3 M  AMP, O.OlM inorganic  phospha te .  

3. Viscosi ty .  Viscosi t ies  were de te rmined  p a r t l y  in an Ubbe lohde  and p a r t l y  in an Oswald-  
Fenske  viscosimeter .  The solu t ions  of ac tomyos in  and those  of L-myosin af ter  the add i t ion  of 
ac t in  showed th ixo t ropy .  The va lue  af ter  four consecu t ive  runs  was employed.  

4. A T P a s e  act iv i ty .  The dephosphory l a t i on  of ATP was  de t e rmined  a t  t e m p e r a t u r e s  v a r y i n g  
be tween  15 ~' to 2 o ° C  in different  exper iments .  In  add i t ion  to KC1 and MgC12 or CaC12 ( to ta l  
ionic s t r eng th  be tween  o.o6 to o.o8) the  so lu t ions  con ta ined  h i s t id ine  (between o.o~-o.ooi  3I). 
The p H  was ad jus t ed  be tween  6.6 and 6.9. The  ra te  of dephosphory l a t i on  was de t e rmined  by  
measur ing  the  increase of inorganic  p h o s p h a t e  according to Fiske  Subbarow.  

ATP was ob ta ined  as d ipo t a s s ium sa l t  (Pal)st). 

SUMMARY 

L-Myosin and ac t in  have  been separa ted  from an ac tomyos in  sol which had  in te rac ted  with ATP. 
W h e n  an ac tomyos in  soI was t r ea t ed  wi th  ATP and cen t r i fuged  a t  xoo,ooo g, the  upper  

4 ° 9 / of the  s u p e r n a t a n t  con ta ined  abou t  2o to 3 ° o/ of the  to ta l  protein.  The same ac tomyos in  
cen t r i fuged  in absence of ATP con ta ined  only  2 to 3 % of the  t o t a l  p ro te in  in the  cor responding  
por t ion  of the  supe rna t a n t .  This pro te in  in the  s u p e r n a t a n t  was ident i f ied as L-myosin by  the  
fol lowing charac te r i s t i cs  : 

I. s ed imen ta t i on  c o n s t a n t  af ter  the  dephosphory la t ion  of ATP;  
2. the  inh ib i t i ng  ac t ion  of Mg ++ on the  ATPase ac t iv i ty ,  reversed  by the  add i t ion  of ac t in ;  
3- the  d i sappearance  of opalescence a t  an ionic s t r eng th  below o.x on t he  add i t ion  of ATP 

and the  i m m e d i a t e  p rec ip i t a t i on  af ter  the  add i t ion  of ac t in ;  
4. an ATP sens i t i v i t y  of zero, chang ing  to one of Ioo af ter  the  add i t i on  of an app rop r i a t e  

a m o u n t  of actin.  
The pe l le t  produced on cen t r i fuga t ion  y ie lded  ac t in  on ex t r ac t i on  wi th  wa te r  con ta in ing  ATP. 
From these expe r imen t s  i t  is concluded t h a t  ATP effects the  d issocia t ion  of an ac tomyos in  sol. 

Re/e tences  p. 35 g 
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RI;'SU~'I~' 
l~a L-myosine et l 'actine ont dt6 s6par6es ~ par t i r  d 'un  sol d 'actolnyosine aprhs interaction avec 
I'ATI ). 

Quand un sol d 'ac tomyosine  est trait4 par  I 'ATP et centrifug6 ~ ioo,ooo g, les 4 ° % sup6rieurs 
du surnageant  renferment  environ 20 ~ 3 ° % de la prot6ine totale. La m6rne actolnyosine centri- 

o/ de la prot6ine totale dans la part ie corre- fugde en l 'absence d 'ATP renferme seulelnent 2 A 3 /o 
spondante  du surnageant .  Cette prot6ine du surnageant  a 4t4 identifi4e A la L-myosine d 'apr6s 7 
les crit6res suivants :  

~. constitute de s6dilnentation apr~s d6phosphorylat ion de I 'ATP; 
2. action inhibitrice de Mg ++ sur  l 'activit6 ATPasique, r6versible en pr6sence d 'act ine;  
3. disparit ion de l 'opalescence A une force ionique infbrieure A o.1 quand on ajoute de I 'ATP 

et prdcipitation ilnln6diate apr6s addition d'actine; 
4. sensibilitd h I 'ATP 6gale A z6ro, devenant  6gale ~. ioo apr6s addition d 'une quanti t6 

convenable  d'actine. 
I . 'extract ion par  une solution aqueuse d 'ATP du culot obtenu par  centrifugation fourni t  

de l 'actine. 
De ces expdriences les auteurs  concluent que I 'ATP provoque la dissociation d 'un  sol d 'acto- 

Inyosine. 

ZUSAMMENFASSUNG 

L-Myosin und Aktin wurden  aus einem Aktolnyosin-Sol isoliert, welcher mit  ATP reagiert hatte.  
Ein Aktolnyosin-Sol wurde Init ATP behandel t  und bei ioo,ooo g ausgeschleudert.  Die 

oberen 4 o %  der i iberstehenden Flfissigkeit enthielten ungef~thr 2o-3o% des totalen Proteins. 
Dasselbe, in Abwesenheit  von ATP ausgeschleuderte Aktomyosin  enthielt  nur  2-  3 % des totalen 
Proteins in der entsprechenden Port ion der i iberstehenden Flfissigkeit. Dieses Protein in der 
i iberstehenden Fltissigkeit wurde Init Hilfe seiner folgenden charakterist ischen Eigenschaften als 
L-Myosin erkannt  : 

1. Sedi lnent ierungskonstante nach Dephosphoryl ierung von ATP; 
2. die helnmende \ \ ; i rkung von Mg ++ auf die ATPase-Aktivitiit ,  welche durch die Hinzu- 

ftigung von Aktin rfickg~ngig gernacht wurde;  
3. Das Verschwinden der Opalescenz bei Ionenst~irke unter  o.i, fa l ls lnan ATP hinzuftigte, 

und der sofortige Niederschlag nach Hinzufiigung yon Aktin; 
4. Eine ATP-Elnpfindlichkeit  gleich Null, welche nach Hinzuffigung einer entsprechenden 

Aktin-Menge auf IOO anwuchs.  
Durch Ext rak t ion  ~nit ATP enthal tendeln Wasser  konnte  Aktin aus dem Zentrifugations- 

riickstand gewonnen werden. 
Es wird aus diesen Versuchen gefolgert, (lass ATP die Dissoziation eines Aktomyosin-Sois 

hervorruft .  
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