2496 BIOCHIMICA ET BIOPHYSICA ACTA

BBA 3855

THE OPTICAL-ROTATORY DISPERSICN OF MYOSIN A

1I. EFFECT OF DIOXANE AND p-CHLOROMERCURIBENZOATE

YUJI TONOMURA, KAZUKO SEKIYA axp KIICHI IMAMURA

Research Institute for Catalysis and Chemistry Department, Facullv of Science,
Hokkaido University, Sapporo (Japan)

{Received July 18th, 1962)

SUMMARY

Effects of dioxane and p-chloromercuribenzoate (PCMB) on the optical-rotatory
dispersion of myosin A were measured in 0.6 M KC! at pH 7.0 and compared with
those on the ATPase activity. The z-helical content of myosin A estimated from the
be term of the MOFFITT-Y ANG plot was 57-61 9,. On adding 8-10 volume percent of
dioxane, increase in the helical content by several percent and pronounced activation
of ATPase were firstly observed and were followed by gradual decreases in the helical
content and the ATPase activity. z h after the addition of dioxane, the helical content
decreased only by a few percent, while the ATPase activity disappeared completely.
Immediately after the addition of dioxane, specific rotatory power at 5000 A showed
its maximum at about 10%, of dioxane in accordance with the activation of ATPase.
The helical content of the alkaline-inactivated myosin A, however, remained constant
on the addition of dioxane. On adding PP; before and at various times after the
addition of dioxane, shift in the helical content caused by dicxane was depressed
completely and the content remained constant during the measurements. On adding
3—4 moles PCMB per 10° g of myosin A, the maximum velocity and the Michaelis
constant of ATPase at 20° were increased, respectively, from 0.2z to 0.44 mmoles
Py/min/g and from 1.3 to 1.5-10-* M, and temperature dependence of the maximum
velocity was inceased significantly, while on adding 8 moles PCMB the ATPasc
activity was completely inhibited. The helical content of myosin A increased by
severa! percent on addition of 4 moles PCMB and decreased by several percent on
8 moles PCMB per r0® g. On adding PCMB 1 the presence of ATP or PP, the helical
content fell in between those in the presence of either of the two. On the basis of these
and other observations, it was suggested that conformation of the active site is very
susceptible to influences of dioxane and PCMB and that, accordingly, a minute change
in the helical content induces a pronounced change in the ATPase activity.

INTRODUCTION

Several investigations have been reported on the connection of enzymic activity with
molecular structure of myosin A. LEvY ef 4l.! inferred from temperature dependences

Abbreviation: PCMB, p-chloromercuribenzoate.
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of the rates of hydrolysis of ATP and IT?P that conformation of the active site changes
on its binding with the substrate. The present authors? have recently observed the
changes in the number of “‘abnormal’ tyrosine and in the excess right-handed helical
content of myosin A on its binding with PP; and ATP. The activation and inhibition
of ATPase by PCMB was firstly observed by KIELLEY AND.- BRADLEY3. BLuM* deduced
from his kinetic studies on the activation of ATPase by PCMB that the binding of
PCMB induces structural chariges in the active site of myosin A. KOMINZ® has observed
a remarkable change in the sedimentation coefficient of myosin A on its treatment
with methylmercuric hydroxide. In the previous paper® the effects of dioxane on the
molecular shape and the ATPase activity of myosin A were reported. Soon after the
addition of 10 volume percent dioxane to 0.6 M KCl solution of myosin A, an enhance-
ment of ATPase activity, an increase in the radius of gyration, and a decrease in the
viscosity were observed concomitantly. These changes were followed by a gradual
decrease in the radius of gvration, an increase in the viscosity, and inhibition of ATPase
activity. Furthermore, it was found that the properties of enhancement of ATPase
by dioxane are very similar to those by PCMB. On the basis of these resuits, changes
in the ATPase activity and the optical-rotatory dispersion of myosin A solution on
adding dioxane and PCMB were investigated to clarify the relation between the
ATPase activity and the secondary structure of myosin A.

EXPERIMENTAL PROCEDURE

Myosin A soluticns were obtained by the method of PERRY? after minor modifications®.
The sohitions were clarified by centrifugation at 10® X g for 2 h before use.

Crystalline disodium salt of ATP was obtained from Sigma Chemical Company.
PCMB and other chemicals were comnmercial products of guaranteed grade. Since
MORALES AND Hotra® have pointed out that dioxane contains a small amount of
peroxide and the dioxane effect on ATPase is mimicked by hydrogen peroxide,
guaranteed grade dioxane was purified by the following procedures®: 3ooml of dioxane
was boiled in the presence of 3—4 g of Ag,0 for 2.5 h, and distilled after addition of
fused KOH. A fraction was distilled again in the presence of Na metal. 2o g of iron
powder was added to 250 ml of the distillate, and distilled after boiling for 2z h.
Purified dioxane was kept as 809%, aqueous solution in a refrigerator. By these proce-
dures the content of peroxide was reduced from 1.5 to lower than o0.25 pmoles/ml.

The reaction mixture for measurement of ATPase activity contained 0.6 M KCl,
7 mM CaCl, as an activator, 10 mM Tris—maleate buffer (pH 7.0) and 0.5 mM ATP and
0.2-0.3 mg/ml of myosin A. Measurements were usually carried out at 20°. The reaction
was stopped by adding trichloroacetic acid at measured intervals of time and P;
liberated was determined by the MARTIN-DoTY method?®.

Optical-rotatory dispersion of 0.6 M KCl solution of myosin A was measured by
means of a model 200S-80 photoelectric spectropolarimeter with an oscillating
polarizer prism (O. C. Rudolph and Sons (U.S.A.)) in the range of wave-length from
3200 to 5500 A. A xenon compact arc lamp was used as the source for continuous
spectra. The polarimeter can be set to 4 0.0015°, if the same end plates are used at
fixed positions throughout one series of experiments. The concentration of myosin A
was about 5 mg/ml and the angle of rotation was from —o0.15 to —1.50. Polarimeter
tube was 10 cm in length. Its temperature was maintained usuaily at 20 4 0.2° by
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circulating water from an ultrathermostat Haak (Genmamy.} through the jacket

surrounding the tube. All the results are expressed terms of the equation of
MOFFITT AND Yangil:

C -3 My agle®  heds®

L = - P

&K = - Pra
%2 4+ 2 100 A2 — A2 (B2 — Be™iF

where [m’] is the so-called effective residue rotation at any wave-lemgth, 4, this being
the observed specific rotation, [«], corrected for the effects of t!ne refractive index, #»,
measured by an Abbe type refractometer, and the average molecular we.ght of the
single residue, M ;, calculated to be 117 (see ref. 12). The al;mhﬁe parameter, 4,,
was taken as constant and equal to 2140 A. Excess right-handed helical content was
estimated by dividing the —b, term by 580 (see ref. 13). simce the @, term varies not
only with the helical content but also with changes of the mediwm.

Concentration of the protein was calculated by multipiving the nitrogen content,
determined by the micro-Kjeldahl method or by the micro-Dumas method (Coleman’s
nitrogen analyzer), by a factor of 6.

RESULTS
Effect of dioxane

Dispersion data at various times after the addition of 8 volume percent of purified
dioxane are presented in Fig. 1 in the forms of the plot recommmended by MOFFITT AND
YANG!. As clearly seen in the figure, slight decrease im the —ag term and slight
increase in the —b, term were observed immediately after the addition of dioxane,
and then a gradual increase in —aq4 and a decrease in —&g with time were observed.
Similar results were also obtained by adding umpurified dioxame into myosin A
solution. These changes in @, and b, were observed without exception for all eight
preparations tested.

In Fig. 2 are shown the time rate of the changes im excess right-handed helical
content of myosin A after the addition of 8-10 volume percent dioxane together with

Y2 o)}tﬁﬁ

Fig. 1. MoFFITT-YANG plots of typical exampies of m data at varices tinres after addition
of 8 volume percent purified dioxane. 0.6 M KCl, myosin A No. 39, 3-25 mg/usl, at zo0° (pH 7.0).
= X-—-x controi; O-—Q, 30 min; 0—{, 120 mm A——A, Zp nu aﬁu’ad&hon of dioxane.
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those of the ATPase activity. The excess right-handed helical content of myosin A
in 0.6 M KCl fluctuated from one preparation to another in the range from 57 to 61%.
Comparing the results in Fig. z with those presented in the previous paper® (see
especially Fig. 8 of ref. 6), it is clear that the helical content changes parallel to the
ATPase activity and the radius of gyration but inversely to the reduced viscosity-.
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Fig. z. Time-courses of changes in helical content (O—QO, @—@®) and ATPase activity (A—A
A — A) after addition of dioxane. 0.6 M KCl, at 20° (pH 7.0). Helical content was estimated from
by term and ATPase activity measured in 7 mM Ca?*, 0.5 mM ATP and 10 mM Tris—maleate
buffer. Helical content: O—Q, to volume percent dioxane, myosin A No. 72, 4.65 mg/ml; @ —@,
§ volume percent purified dioxane, myosin A No. 9o, 3.62 mgfml. ATPase activity: A—A.
ro volume percent dioxane, myosin A No. 72, 0.2 mg/ml; A--A, 8 volume percent purified
dioxane, myosin A No. 89, 0,2 mg/ml.

The magnitude of changes in the helical content was, however, remarkably smaller
than in the ATPase activity, the radius of gyration, and the viscosity: Immediately
after the addition of 8-109, dioxane the helical content increased only by 5-109%;
of the control value but the ATPase activity increased to 130-170% of the original,
and 100-200 min after the addition of dioxane the helical content decreased onlv by
4~5%, though the ATPase activity disappeared almost completely.

As shown in this figure, the effect of dioxane on the helica! content and on the
ATPase activity of myosin A did not change substantially before and after purification
of dioxane, The effect of purified dioxane on ATPase was unaffected by the addition of
1 mM KCN, which completely inhibits the effect of peroxidel4. Therefore, the efiect
of dioxane must substantially te attributed to dioxane iisclf but not to peroxide
contained in dioxane. However, the time rate of the decrease in AT Mase activity by
unpurified dioxane was somewhat higher than that by purified dioxane and was
retarded by the addition of 1 mM KCN.

When myosin A was incubated for 10 h at pH 10.3, the helical content measured
at pH 7.0 decreased from 60 to 50.4% and the enzymic activity disappeared. The
addition of 8 volume percent dioxane to the alkaline-inactivated myosin A caused
a slight decrease in the —a, term but no change in the — b, term (Fig. 3). The addition
of 1 mM Mg?*+-PP; decreased the helical content by several percent?. When 8%,
dioxane was added to myosin A after addition of T mM Mg?*+-PP,, the —a, term
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decreased shghtly att first and then returned gradually to the original value, whereas
the —b, temm remmaimed constant as shown in Fig. 3. Fig. 4 shows the results obtained
by the addition of ¥ mM Mg2+-PP; at various times after the addition of 8%, dioxane.
When PPy was addled imto myvosin A solution 5 min after the addition of dioxane,
several perosmt decrease m the helical content was observed but the helical content
remained oomsiamt over the period of measurements. The helical content was not
affected by the additiom of Mg2+-PP; 150 and 350 min after the addition of dioxane
and it remaimed comstamt thereafter.

Fig. 5 shows the dependence of the specific rotatory power at 5000 A, [«l5000.
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Fig. 3. Effiect of diosame on helical content of alkaline-denatured myosin A and myosin A-PP;

compiex. @6 M K1, mxyosin A No. 103, 4.26 mg/ml, at zo° (pH 7.0). 8 volume percent purified

dioxame was addiedl att timre 0. O—, control; X— X, myosin A denatured beforechand by

incubation fior 1o b ag ph re.3; o—e. myosin A in presence of 1 mM Mg**-PP;. A-— A, ATPase
activity in 7 mM Ca?+,
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Fig. 4. Effact of PP} em time-course of change
in helical contomt im presence of dioxane. 0.6 M
KCl, myosin A Nov. o5, 6.r4 mg/ml, at 20°
(pH 7.0). B wolkmme pervent purified dioxane was
added at ese @. (Q—Q, it absence of PPy;
®—®,ia presence of 13 Mg*t-PP. Arrows
indiicetr addittore of Mg*t-PPy,

Fig. 5. Dependence on dioxane concentration
(volume percent) of specific rotatory power of
myosin A at 5000 A. 0.6 M KCI, myosin A
No. 81, 4.72 mg/ml, at 20° (pH 7.0}. O—O,
5—ic min; X-—x, 5 h after adding dioxane.
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on the concentration of dioxane. Immediately after the addition of dioxane, [ml; 4
increased with increase in the concentration of dioxane before it reached the maximum
at 10%, and then it decreased gradually with.ncrease in the concentration. A similar
dependence on the concentration of dioxane has already peen reported on the ATPase
activity®. 5 h afier the addition of dioxane, no increase in [« 5999 Was observed, and it
decreased with increase in the concentration especially above 10%.

Effect of PCME

Since the effect of PCMB on myosin A ATPase is known to depend on tempera-
ture, the helical content was measured as a function of temperature (Fig. 6). The
helical content shown in Fig. 6 was measured after 20 min incubation to equilibrate
the solution at required temperature. The helical content decreased significantly with
increase in temperature above 25°.

301
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Fig. 6. Temperature-dependence of helical con-
tent (in %) of myosin A, 0.6 M KC], myosin A
No. 85, 4.72 mg/ml (pH 7.0).

Fig. 7. Maximum velocities of ATPase (V) as
functions of temperature in presence and
absence of 3 moles PCMB/10°® g protein. ATPase

activity was measured in 7 mM Ca%*, 2 mM ATP

and 10 mM Tris—maleate buffer (pH 7.0).

Myosin A No. ¢6, o.1-0.4 mg/ml. O0—QO,
control; @-—®&, 3 moles PCMB/10° g.

As has been already reported3. 4,13 the ATPase activity exhibiis a inarked inciease
when about one half the sulfhydryl grours have been titrated with PCMB and com-
pletely disappears when all the SH groups have reacted. Fig. 7 represents teinperature
dependence of the maximum velocity, V;,, of ATPase in the presence and the absence
of 3 moles PCMB/10® g; at 20° V,, increased from 0.22 to 0.44 moles Py/min/g. The
Michaelis constant, Kp, increased from 1.3-107% to 1.5:107* M on the addition of
4 moles PCMB/10% g. The apparent activation energies of VV, and Kn, in the absence of
PCMB were 8.2 and 5.0 kcal/mole, respectively, and those in the presence of PCMB
were 23.2 and 6.2 kcal/mole, respectively. Thus, dioxane® and PCMB increased Vg,
Km, and especially the temperature dependence of V.

A typical example of the effect of PCMB on the optical-rotatory dispersion of
myosin A is shown in Fig. 8 and several results obtained are listed in Table I. The
helical content was calculated from the &, term measured 30-60 min after the addition
of PCMB. At all the temperatures measured the helical content increased by 1-79%

Biochim. Biophys. Acta, 69 (1963) 2906-3035
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on adding 4 moles PCMB/103 g, while in the presence of 8—g m<.les PCMB/10° g it was
lower than in the presence of 4 moles ?CMB and mostly lower by 2—49, than that
of the control. Several percent increase in the helical content by 4 moles PCMB/10% g
was also cbserved at pH 5.6 and 10.6.
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Fig. 8. MoFFITT-Y ANG plots of dispersion data in presence of various amounts of PCMB. 0.6 M K(CI,
myosin A No. 84, 5.1 mg/ml, at 26° (pl 7.1}. Xx— X, control; O—Q, 4 moles PCMB/10° g;
24—, 8 moles PCMB/10% g.

In the presence of 4 moles PCMB/10° g the optical power remained unchanged
with time, but in the presence of 8 moles PCMB the —&, termn decreased gradually.
Furthermore, it was found that the optical rotatory dispersion curve of myosin A
recovers to the original one by the treatment with 140 moles 8-mercaptoethanol/10° g
after the treatment with 7 moles PCMB/10°% g*.

After successive addition of 1 mM Mg2+-PP; and 4 moles PCMB/10% g, the helical
content of myosin A was observed to be nearly equal to that of the original myosin A,
while it decreased by several percent on adding PP; alone2 The helical content of
myssin A increased by several percent on adding 3 mM MgZ+-ATP (see rei. 2j, whiie
on adding 8 moles PCMB/10® g in the presence of ATP it fell in between those in
the presence of either of the two. Several percent increase in the helical content was
also observed in 0.6 M NaCi either by ATP or by 4 moles PCMB/10% g. Contrary
to the case of the absence of ATP, the helical content in the presence of ATP decreased
by several percent on adding 4 moles PCMB/105 g.

* One of the present authors'® has demonstrated that the “intrinsic’’ Ca?t is removed by the
treatment of mvosin A with PCMB and then with cystecine or S-mercaptoethanol. Actomyosin,
which was composed of Ca®-free myosin A and F-actin, superprecipitated without showing the
‘““clearing response’’ immediately after the addition of a high concentration of ATP, though the
ATPase activity of this modified mvosin A was the same as that of the original myosin A and this
modification produced no change in the viscosity, the sedimentation, and the extent of binding to
F-actin. These results, together with the one described here, suggest that the molecular structure
of myosin A does not change on this modification and that the combination of a relaxing factor
(high ATP etc.) to the “iatrinsic”’ Ca?** is necessary to the ‘‘clearing response’’ of actomyosin.

Biockim. Biophys. Acle, 69 (1963) 206-303
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TABLE 1

EFFECT oF PCMB ON HELICAL CONTENT OF MYOSIN A"

Preparation No. 84 83 &7 86

PCMB Temnporatur:
{molesjro®g) cer 23 2z 5 20 4.5
o 61.3 57-3 363 603 56.5 57.6
4.0 62.5 63€¢ 616 538.2 61.2
4.7 61.2
8.0 53.5 39.7 53-8 34.1
9.4 36.8 55-3

* Helical content was éstimated from the %y term in 0.6 M KCI and at pH 7-7.3.

DISCUSSION

On adding 10% dioxane the helical conte t of miyosin A estimated from the b, texrm
increased firstly and then decreased gradually. The effect of dioxane on the optical
rotation of myosin A could not be ascribed to the change in the environment of amino
acid residues by the absorption of dioxane to mvosin A, since not only the 44 term but
also the &, term changed in a similar way to the ATPase activity, the radius of gyration,
and the viscosity of myosin A. Furthermore, remarkable activation and inhibition of
ATPase by dioxane were observed concomitantly with slight increase and decrease in
helical content, raspeciively. ELODI’s recent investigations!?-1® have also shown that
organic solvents produce significant activation and inhibition of the activities and
marked increases in the viscosity without pronounced changes in optical-rotatory
power of phosphoglyceraldehvde dehvdragenase and ribonuclease.

Brum? has suggested from his kinetic study on the PCMB-activation a structural
change in the myosin A molecule by its binding with PCMB. Wel5 have also deduced
the same conclusion from the observations that ATPase is more readily inactivated by
urea in the presence than in the absence of PCMB. In the present paper, it has been
demonstrated that 4 moles PCMB/10* g induces an increase in the helical content by
a few percent and a remarkable activaticn of ATPase, while 8 moles PCMB/105 g
induce a decrease in the helical content by a few percent and a complete inhibition of
ATPase*. Furthermore, both PCMB and dioxane increased V,, K, and the tem-
perature dependence of V,; and removed the neuiral depression of the pH activity
curve® 5, The ATPase activity was generaily measured at 20° and in the presence of
Ca?+, while the optical rotatory measurements were made in the absence of Ca?+.
Then it must be said that the change in helical content is closely related to the change
in properties of ATPase and not to the ATPase activity itself.

It seems, however, to be very difficult to clarifv the relationship between enzymic

* Optical-rotatory dispersion curve was measured in the absence of ATP, while the ATPase
activity was measured of course in the presence of XTT. Therefore, it may be desirable to deteirmine
cffects of medium and reagent on the optical rotation in the presence of ATP. Such measurements
are, however, very difficult and remain to a further research, since both ATP and ADP are optically
active!, and since ATP is hydrolyzed rapidly tecause of high concentration of myosin A.

Biockim. Biophys. Acia, 63 (1963) 266-305.



304 Y. TONOMURA, K. SEKIYA, K. IMAMURA

activity and helical structure, as the active site makes up a very small fraction of the
enzyme molecule and optical rotation can show only a net increase or decrease of
helical content but does not reveal other conformation changes. The apparently close
relation between remarkable activation and inhibition in ATPase activity by dioxane
and PCMB and slight increase and decrease in helical content may be due to a coin-
cident change in ATPase activity and the net change in helical content of myosin A
molecule as a whole. However, a possible explanation of the present results is as
follows; the structure of the active site is helical, the structure around the active site
is very susceptible to the influence of medium and reagent, and net changes in the
helical content of polypepii-de chain of other part than the active site is not large*.
This assumption seems to be supported by the results that on adding dioxane to the
alkaline-inactivated myosin A* no change in the helical content was cbserved and that
in the presence of PPy, which binds to the active site of myosin A ATPase, the shift
in the helical content with time on adding dioxane was not observed any more. The
result that the helical content after addition of ATP or PP; and PCMB fell in between
the values in the presence of either of the two seems also to support the above
assumption, since PCMB and ATP or PP; are known to bind to myosin A compe-
titively?2. Our investigations?0.23 on the heat, acid, alkaline and salt inactivations of

ATPase have also revealea that the secondary structure of the active site is particu-
larly sensitive to these treatments.

ACKNOWLEDGEMENTS

The authors wish to thank Professor M. F. MoraLEs and Dr. K. HortAa of Cali-

fornia University, for their kindness in communicating their results to us before
publication.

This investigation was supported by Research Grant A-4233 from the U.S. Public
Healtl: Service, and by grants from the Ministry of Education of Japan and from
the Toyo Ravon Foundation to the Research Group on ‘“Molecular Mechanism of
Muscle Contraction’.

REFERENCES

' H. M. LEvYy, N. SHARON, E. M. Ravaxy anp D, E. KosHLAND, JR., Biochim. Biophvs. .icta,
56 (1962) 113.

2 Y. TonoMURA, K. SExiva, K. IMmasmura aND T. Toxkiwa, Biochim. Biophvs. Acta, 69 (1663) 305.

3 W. W. KieLLEY AnD L. B. BrRabpLEy, J. Biol. Chem., 218 (1956) 653.

4 J. J. BLum, Arch. Biochem. Biophys., 87 (1960} 104.

s D. R. XoMINz, Biochim. Biophys. Acta, 51 (1961) 450.

s V. ToNOMURA, S. Toxura, K. SExiva axp K. IMAMURA, Arch. Biochem. Biophvs., 95 (1962) 229.

7 §. V. PERRY, in S. P. Corowick anp N. O. KAprLAN, Methads in Enzymoiogy, Vol. 2, Academic
Press, Inc., New York, 1955, p. 582.

® M. F. MORALES AND K. HOTTA, personal communication.

* H. HEPWERTH, J. Chem. Soc., 119 (1921) 1256.

10 . B. MARTIN AND D. M. Dory, Anal. Ckem., 21 (1949) 965.

11 W. MoFFITT AND J. T. YANG, Proc. MNatl. Acad. Sci. U.S., 42 (1956) 590.

* The change in helical content reported in this paper can not be attributed to impurities
preseni in our myosin A preparztion, since the change in helical content was not afiected by
further purification of myosin A by the DEAE-cellulose column chromatography, and since the
amount of N-terminal amino acicl was 0.062 moles per 10 g protein, which is much smaller
than that reported by BAiLeY?! (0.13 mole/10® g protein).

Rionchim. Biophys. Acta, 69 (1963) 206-3C;



OPTICAL ROTATION OF MYOSIN. IIL 305

'e1hy B omiNz, A. HoucH, P. Syamonps aAND K. Lage, Arch. Biochem. Biophys., 30 (1954) 148.

W, DT, Praceedmgs of the Inter " Svmp. on Macromolecular Chem., Prague, Pergamon Press,
Lamibm. 1957, p. 5

'S IDIGHENS AND (x E. GLock, Biochim. Biophys. dcla, 7 (1951) 578.

W Haxomura anD K. Furuva, J. Biochem. (Tokvo), 48 (1960) 899.

ok, BNmaGawa, J. YOsHIMURA AND Y. TONOMURA, J. Biol. Chem., 236 (1961) goz.

'V, Buont,. Biochim. Biophys. Acta, 44 (1960) 610.

'@ Haagon Biochim. Biophys. Acta, 53 (1961) 218,

' B HR. ILevepanr. aNp T. W. Jamgs, Biochim. Biophys. Acta, 21 {1956} 208.

AN, Tasasrasnl, T. Yasul, Y. HasHiMOTO AND Y. TONOMURA, Arch. Biochem. Biophys.,
g (Lghe} 5.

2. Baney, Biochem. J., 49 (1951) 23.

= L (GarRGELY, A. MARTONOSI AND M. A. GouvEa, in R. BExNEscH, R. E, BExEscH, P. ). Boveg,
0. Ml. Kuetz, W. R, MIDDLEBROOK AND A. G. SZENT-GVYORGYI1, Sulfur in Proteins, Academic
Pioss;. Ino., New York, 1959, p. 297.

=W Tonomura, K. SERIva AWD K. [n1aMURA, J. Biol. Chem., in the press.

Biochim. Jiophys. Acta, 09 (1963) 296--303

BEW S

THE OPTICAL-ROTATORY DISPERSION OF MYOSIN A

ITI. EFFECT OF ADENOSINE TRIPHOSPHATE AND
INORGANIC PYROPHOSPHATE

VU DONOMURA, KAZUKO SEKIYA, KIICHI IMAMURA anp TOMONOBU TOKIWA

Research I'nstitute for Catalysis and Chemistry Department, Faculdty of Science,
Hokkaido University, Sapporo (Japan)

{Received July 18th, 1962)

SUMMARY

Mie affects.of PP; and ATP on the spectrophotometrice titration curve and the optical-
mitietiony dispersion curve of myosin A were investigated. In 0.5 M KCl the number
off “abmmrmal’’ tyrosine increased from 3.6—3.7 moles to 6.2—7.0 moles and 5.5 moles
mar oo g protein on adding PPy and ATP, respectively, while it did not change on
wdittng: EIDTA. In 0.5 M NaCl “normal” and “abnormal” tyrosine could not be
diisizgmishicd, and no significant change in the dissociation state of tyrosine could be
wilmanved! on: adding ATP. The electrostatic interaction factor, w, of the dissociation
off “nunmall” tyrosine was measured under various conditions.

Imao:6» M KCl, PP; decreases the helical content of myosin A, while ATP increases
e Helivall content by several percent. However, the content does not change on
wliting: AIDP: In 0.6 M NaCl ATP increases the helical content of myosin A by several

et i the presence and absence of Mg?+ and even in the presence of EDTA,
wihzre AP’ was not decomposed bv myvosin A.
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