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ICEREIC T AR, BB ERG TRLE
CEHBL, 5H, TORRITEHETHGMOHA
KESTWS. ZhbDORIgER, WHEOREL ik 2 HiE
EHE, ThbbIAVYRIVT 7 FroBlE, £
WENOYFL AR D Bk #hE Y, ATPase &
M, BRI, WIAVVEISRE AR L LT, INEEEO
B T2 Twa (LA, 1971 ; Weber and Murray,
1973 ; KX HJ5, 1983).

i E T U, X, £ OEBEICABIHEEE b
>Tw5 (Rosenbluth, 1965a ; Epstein et al., 1974).
£, thick-filaments & thin-filaments 2% #£®1C
HAIE L ERAIL, e EcFMREE (Rosenbluth,
1965a ; Nonomura, 1968) I 4 v &7 7 Fu O
RRH. (Tregear, 1973 ; HiAt 5, 1976) HEh b, BB
LI L OREIE B DR, 0T, SRR
DR LIERICEBERMEZ LD TV D

—%, FEAEREOEBOT R X —ERRE,
FO L) AEEHLBmOrh Li3E L RolEr
LomEBMLNTRY, Fhb LEREER L OBz
WT DAL R ShTnd (KK, #,
1976 ; k&, 1980). Fhizxtl, RFEMAETILX—
WEFR, TADLHIEICEL T, R EREERE
WEE) ITonT, FHBMIC, BlkiEomE, Mok
23 hay P 7, ARGESHMORESVET M
WIZBlIE S h T 5 (Rosenbluth, 1965a, b). F7<iH%
FOMHEEREICBI L Tix, Langer et al.,(1972) A3, A
HRESF— MUY EFERGT 7 P IA VR EEE
L HEEFEE b > ATPase (EC 3.6.1.3) DFFLE
PHEL, &6, Stefl and Kubistova (1972) &, #H

RERFEERFERE

ol

BB DT 7 R IA Y VEEVHEREAERNS
L110%ThHhBHEFR LK. LT, Yamaguchi et al.
(19732) FHAHEAGF L D I AT -A (EEFHFIA YY) &
FHHLL, Zo ATPase EHEHBIOAKT 7 +IA VY
RizPiT s ATP BZHEIC>W T O HEERLIC. X
N, Nakamura et al. (1975) &, & HIzhE A I A
VUREML, ZoVT 2=y MEEORRE, BIV
RERENIEEF L THBAMT 7 b I+ v U REITER
ZRWT, Whp L ZE X bh A BRERWHL
Iz.

F 72, R O EIEBEIC oW T, EE, A A
SRR Cat HIEO BN Tabh T (Tsu-
chiya et al. 1978a; Konno, 1978). & 52, il HFHL
BN T h, F0OIAY VEHEMN protein kinase T
IoTY vEbEh, = OBGKOURHRIEA~OBEI R
MeXh T (Srihari et al., 1981).

ORI, BETHIBEWAB LT, FLIES
Fo R X — AR M A ISR IR R &
SHIfICENT, IEEERE, L CTOEHERAIT
HBIAVVE, BEBMOTRLERLT, 0L
AAFREMEEZ LOTVWBON. Wl IAF Vv VICETS
BT LR TOEBOIZERETRbh Tz, &
WZeE, W S A Y U F OREFRLENR ZUEL
2R 2 IR LD TH 5.

ERHHEB L UVFHE

1) IATUOFEB B IA v v E, TR
(Ascaris suum) AREMERR BABERSJE X Y BER (Yama-
guchi et al, 1973a; Nakamura et al., 1975) DFHET
T U7 3120 OMHERIEZ To7 03, HiHHRHE

Ik BINBEOELITEL, 100g (BER) OHE» LK
70mg PEHEENEONIZ. BoNIEiE, BELS

(39)



180

WHNCIZE—0 =27 % JRT2%, SDS-BERIKEINIZI
EFOIMEALE # & A T % (Nakamura et al.
1975).

WO DIER Ly XEREIA Y v (BEG
I A v) 1% Kielley and Bradley (1965) DB EICHE
STHFHML.

2 TIOFUORM AR T 7 vIA VU EBDLD
DUYXERGET 7 F 3, IV BTN
JLFEfG X Y Mommaerts (1952), F7z(% Spudich and
Watt (1971) OFETHRRB L. Honik G727 Fv
130.05M KC! ¢ F-7 7 F B LIz,

3) EHEEODHIE : Weichselbaum (1946) @ biuret
D% (Yamaguchi and Sekine, 1966), % 7-i34%4+
RIS & Small et al. (1961) O 74 XFBHGIA Y
v OAFIIEK(E L6 =5.60) &I THMILE.

4) ATPase EMORIE : ATPase iEMEIX, ATP-
buffer JRIZI ALV v EIET 7 FIF VU EMADEIC
T ORIEE BsRL, —EREHI%, RREEERMET T RURE
1k, #EBEL 72 Pi # Fiske and SubbaRow (1925) D%
HETERLE.

5) BILWDWE : AL BRESRNER EPS-3T %
Fvy, Ebashi (1961) OFEEIZHEVY, 660nm DERITE
fBiICEk>TRE L. RIS ATP o Finc k> TH
AL, BEBRAREEIC IS T VARG E BE—ER
L, B—7nBEL LTERILLZ(Yamaguchi et al.,
1973b).

6) N-ethylmaleimide (NEM) {Effiick 2 I 4
ATPase {EHPLEEOKRH : NEM I2k 5 34y 00
SH ZEH D{b#EMiE, Sekine and Yamaguchi (1963)
DEHETITOk. Tibb, 2.5mg/ml ® Iy %
0.5M KCl, 50mM Tris-histidine buffer (pH 7.0), %
721, Zhic1mM MgCl: 8XO0'1mM ATP #inx
TR (pH 7.8) 12 B W T, 0.1mM (0.2¢mole)
NEM &t inE®7z. RINgRIC+5ED SH %1 -
0.8mM dithiothreitol (DTT)—0.5M KCIl {&?» 4 &
FHEENZ 2FC Lo TG ELS .

) CRESYHT - UERERER (S) B X CILEER)R (D)
X, H3ZL UCA Model 1-A # vy, 60,000rpm, 20°C
T4#7, Kielley and Harrington (1960) 3 XUt Woods
et al., (1963) DFEIESTEH L.

8) HEBEBURE : HOREEE (wsp) 1%, Ostwald ZUREEEG
(BF&, 2.0ml; i, #960% H.0) %{EH L, 10.0°C
TEE AN TRIE L.

®w R

L. iy S 4o v ORI R

1) Ca?" FET?D ATPase (Ca?*-ATPase) i&E :
Fig. 12l fify I A+ v Ca?*-ATPase iE1ED KCl &
BERTEMZ R L Th 5. iEMEIRE, & KCl BETH
<, % KCl BETE»-.

&Iz, Ca**-ATPase ®» pH KM% A7z (Fig.
2). ik pH SR (7.0—7.5) 1T H IRV TEHEED
bhic.

2) Mg FET D ATPase (Mg?*-ATPase) i :
WA I A Y v D Mg?t-ATPase &M, BHHIA
Y UDERIZHAK s THo7z (Table 1). HHHAF I
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Fig. 1 Dependence of KCl concentrations
on Ca?*-ATPase activity of Ascaris myosin.
ATPase activity was measured in KCl at va-
rious concentrations containing 5mM CaCls,
1mM ATP and 20mM histidine buffer (pH
7.6) at 37°C for 10min.
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Fig. 2 Dependence of pH on Ca?*-ATPase
activity of Ascaris myosin.

ATPase activity was measured in 5mM Ca
Cl: containing 1 mM ATP, 0.5M KCI and
20mM Tris-maleate buffer at 37°C for 10min.
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Table 1 Mg2* ATPase activity and Michaelis constants(Km) of
Ascaris or rabbit skeletal myosin

Specific activity Km
(pmole Pi/min. per mg of myosin) ™M)
Source
. Actin activated .
Myosin ATPase myosin ATPase Myosin ATPase
Ascaris myosin 0.002 0.013 2.1X1078
Rabbit skeletal myosin 0.011 0.170 2.6X1075

ATPase activity was measured in 0.028 M KCl containing 1 mM MgCl:, 0.5 mM
CaClz, 1 mM ATP, 0.2 mg/ml of myosin and 20 mM Tris-maleate buffer (pH 6.5)
with or without 0.8 mg/ml of rabbit skeletal F-actin at 37°C for 10 min.

v v O Mg?-ATPase 1M E V4 XBHET 7 F
IZX>TH 6 fFHEM{L S 7z (Actin activated myosin
ATPase, &7 7 I A3 ATPase). L L, B
AT 7 b4 v OFEMLR (WIS X viEro
7. ZZ T, Mg HFETRBITS, WEfHIAv v &F
BHIA vy vz ThoRES ML R L. 0.125-
2.0mM ATP 7FEfETF CiEMZ I L, Lineweaver and
Bark (1934) ® v v +2 5 Km fEZ HHL Table
1R L7z, Km fEi, #H#5 I 4 ¥ T2.1X10°5M,
BRI A YL TIE2.6X10°M LIZIE% LT

3) EMEHLIEEED SH #E : NEM 12X % {bE
iz vy, WEHfEI AL D ATPase EHEFLEED
SH #EDRIEE AT L. Fig. 3 3EEHR L OFik
A #0.5M KCl (pH 7.0) %k T NEM &
#il, #o Ca?*-ATPase ¥ X 8 EDTA FETD
ATPase (EDTA-ATPase) IEMEZHIE L2 LD TH 5.
MHHEI A Y v DgE, Ca2t-ATPase LD R
BRIEIA Y VO 2 Thok. L L, ZOEET
TEMEAED bRIEN S, HEHIA I, Bk
HmIAT v DnbhbwB SHy (fast reacting sulfhydryl
group, Sekine et al., 1962 ; Sekine and Kielley, 1964)
ICHIY Y% SH BENFEET ZFF TR I,

Wiz, ATP-Mg?* £ TF (pH 7.8), T7xbb, FH
I A SH: (Sekine and Yamaguchi, 1963,
Yamaguchi and Sekine, 1966) D{EMi%kHT <, HEH
mIAxv iz NEM 2 RicS®k (Fig. 4. Zo%&f#:
Tk, WEBEFIAT T, BREIA SV & Rk
SH: [&ffiic X % Ca?*-ATPase ® &ML (Fig. 4 T
0ADADKIFICED bhs) 3mfilShiz. L,
B IA VU NEM & 02053 RIRIC XoT, &
MOEMUTICH#H S O XL, WhEFIAvy
X, 80DRIETH, BHiRTL Y bETHE LV OERE

14.0 T T T T T T
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Fig. 3 Change in ATPase activity of Ascaris
or rabbit skeletal myosin caused by modifica-
tion with NEM.

Chemical modification was carried out in 0.1
mM NEM containing 0.5M KCIl, 2.5mg/ml
of myosin and 50mM Tris-histidine buffer (pH
7.0) at 0°C. ATPase activity was measured at
37°C in 0.5M KClI containing 1 mM ATP, 20
mM histidine buffer (pH 7.6) and either 5mM
CaClzor 1mM EDTA for 10min. O, Ascaris
myosin ; @, rabbit skeletal myosin ; Solid line,
Ca?*-ATPase; Dotted line, EDTA-ATPase.

EEOTWe. %7 EDTA-ATPase i&# 0 K it
ZBNT S, B A Y v D205 I X D TIRIES
SIRETZOICH L, HHEA A S L IB0SEMT D
20% DFEHEE RO TV,

4) B WEFRIOERHEIA VL, X
BHIG F-7 7 FL EOBRT 7 b+ AV Y WHBHAM
BIOE#HG AM) OBILEICE T3 WEEZ RN Lk,
Fig. 5 (A) 3B##5, Fig. 5 (B) Zipdfs AM WHE
HEOIEIEEE (5,M B LU10M) ATP #iNkEC 38 17
ZEEE(L (A660nm) ERERHICHELIZbDTH 5.
BHHOHA, 0.1-0.7mM BED ATP fF7E T THE
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Relative ATPase activity
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Fig. 4 Change in ATPase activity of Ascaris
or rabbit skeletal myosin caused by modifica-
tion with NEM in presence of ATP-Mg?*.
Chemical modification was carried out in 0.1
mM NEM containing 0.5M KCl, 1mM ATP,
1 mM MgCle, 2.5mg/ml of myosin and 50mM
Tris-histidine buffer (pH 7.8). ATPase acti-
vity was measured under the same condition
as described in Fig. 3. O, Ascaris myosin; @,
rabbit skeletal myosin; Solid line, Ca?*-
ATPase; Dotted line, EDTA-ATPase.

T T T v T
[A)
0.1 ! p
10 uM ATP
5 uM ATP

(B}
0.3

10 uM ATP

5 uM ATP

Turbidity at 660 nm

0 50 100 200 300
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Fig. 5 Superprecipitation of actomyosin from
Ascaris or rabbit skeletal myosin.
Actomyosin(0.15mg/ml)was reconstituted from
myosins and rabbit skeletal F-actin (actin:
myosin=1:2 (W/W)]J in 0.028M KCl, 1 mM
MgClz, 0.5mM CaClz: and 20mM Tris-maleate
buffer (pH 6.2) Turbidity measurment was
started by adding 5 4M or 10uM ATP (arrow)
at 25°C. [A], actomyosin with rabbit skeletal
myosin and (B], actomyosin with Ascaris myo-
sin. See the text for t4 and Emax.

Wiz E AT 22000, 1971 ; Bf 44, 1983), i
B AM 13, B TRRED ATP £MH4TT, B
AM ITHR, HET BN, FLWHEEAZTRLE

0.6 T T T T 500

05 [ 1 450

Superprecipitation émax (A 660 nm)
o
W
T
1
o)
)
(23s) %3 u0l3e31dida.idiadns

6.0 6.5 7.0
PH

Fig. 6 Effect of pH on superprecipitation t % or
Emax of Ascaris actomysin.

The ratio of F-actin to myosin was 1:2 (0.3
mg/ml of actomyosin) Superprecipitation was
measured in 0.028M KClI containing 1mM Mg-
Clz, 0.5mM CaClz, 104M ATP and 20mM Tris-
maleate buffer at 25°C. O——O, Emax;
A——A, t$,

(Fig. 5(A&B)). F i lif; AM ic>\T, 5 pMATP
IRED A, 10uM ATP FRIERICHA~, BERAHE
B (Emax) XEFEND (Emax=5M ATP, 0.18; 10
M ATP, 0.25), WEEFAEE (Emax ® Y2 1T B
THETORM, tie) XXV & » ok (tY=5M
ATP, #J40sec; 10uM ATP, #7110sec) (Fig. 5 [B)).
Fig. 6 icf4 ® pH (6.0-7.0), 10pxM ATP JRineE
IZHIE L2 D Emax 3Lt 2RLTHS.
T XERESG AM 3, F&EHT, pH 6.2-7.2TEHx
B2 R 5 1 72 (Nakamura et al., 1975) 2% 239
boF, WG AM (3 pH 6.0-6.5 D& T D B
7B AER D bz, pH 6.75128 T b EE LA
R0 TR, /7 pH 7.0Ti3&L Bt
B b0, pH 6.0 T BESIE IS4
DEMEE D BB RIT b0l Rt L pH
O T, pH 6.0l W THLE L (t1/2=30sec.),
OEV (Emax=0.58) ¥E LR’ HEShz.
—MRICIA DT 4 52 v MEROBILBE S I
Mg?* A & VA EBELRFO—2L LTHETS (Ma-
ruyama and Gergely, 1962a, b). % Z T Mg?* JEEL
{LDOBILIKICH L ETR LA~ (Fig. 7). @ AM
3k, X VERE Mg (104-102) TEWEBIEHE (Emax)
BRbN. & IZidf AM T 103-102M Mg?*
ZRNTELWEE ERAMED bk, 10'M Mg?t K
ISR TEE AM 0FER{L, Tabb AM 374 5
AU REFRLZT, #>T ATP Finic koT LB
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Fig. 7 Effect of Mg?* concentration on super-
precipitation Emax of Ascaris and rabbit skele-
tal actomyosin.

Superprecipitation was measured with 10xM
(Ascaris AM) or 20pM (skeletal AM) ATP
in 0.028M KCI containing 0.5mM CaCls, 0.15
mg/mg of AM (actin: myosin=1 : 2) and 20
mM Tris-maleate buffer (pH 6.2) at 25°C.
(0] O, Ascaris AM and @——@®, rabbit
skeletal AM.
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Fig. 8 Solubility of Ascaris or rabbit skeletal
myosin.
Myosin (5mg/ml) dialyzed against 5mM K-
phosphate buffer (pH 7.0) containing KCIl at
various concentrations was centrifuged at
25,000X g for 30min. Protein concentration of
supernatant was determined by the biuret reac-
tion. Solubility was expressed as percent when
the protein concentration of supernatant of 0.5
M KCI solution was 100%. O O, Ascaris
myosin; @ ——@®, rabbit skeletal mysin.
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Fig. 9 Dependence on pH of solubility or
ATPase activity of Ascaris or rabbit skeletal
myosin.

Myosin was dialysed against 0.05M KCIl con-
taining 5 mM K-phosphate buffer (varied pH).
Solubility was determined by the same method
as described in Fig. 8. Myosin dialyzed against
0.05M KClI (variad pH) was re-dialyzed against
0.5M KClI for assay of ATPase activity. Ca%*-
ATPase activity was measured in 5mM CaCls
containing 1 mM ATP, 0.5M KCI and 20mM
histidine buffer (pH 7.6). Relative ATPase
activity was expressed as percentage of ATP-
splitting by native myosin. O, Ascaris myo-
sin; @, rabbit skeletal myosin; Solid line,
solubility ; Dotted line, Ca2*-ATPase activity.

ZIEWEERET 5. Fig. 813 pH 7.0, & KCl
TIAV L EBNHR, F025,000xg B FEOEHER
FRELIHERE Tb 5. B IA4 2 130.3-0.5M
KCl B8 WTRAIHMEEZTRTA, 0.2-0.3M KCl TE
RISEEHEE (T 4 7 A P B LILBT 5 DIcxL,
i\ A5 2 A2 130.05-0.5M KCl TRyt % R L7,
KT, 1&A A UBREETF (0.05M KCl), iz D pH
(5.0-8.0) FEILTHMT L, Fig. 8 LAEICHELHIEL
TeVRfREE L, TR, £EEHE%0.5M KCI (pH 8) T
BN, ALz 34 Y >0 Cat-ATPase EMDH
EfER% Fig. 9ITFLTHS. WlfFIA v vid pH
6.5-7.00T7 4« 7 A e LR LK. *
B 7Bk Bl S iz pH 6.0-6.5THEHF LIBICE
HEPFET 20 AHEARSICHKTEL0TH S
5. F7z, Wl I A2 v Car*-ATPase EMEICOWT
R5&, pH 6.0LAFO®ME pH Gk TiX, Rk
JiE# R LTz, EDTA-ATPase {EMICE LT LD
SR onlz. —F, s 4y o oREFHEICH
N, I AL DT RERRM AL, dfs I A
T UICETOMBHEIED b b X 9 Th 5 (Fig. 9).
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Fig. 10 Concentration dependence on specific
viscosity of Ascaris or rabbit skeletal myosin.
Solvent condition: 0.5M KCI containing 20mM
Tris-maleate buffer (pH 7.0). O O, As-
coris myosin; @ ——@®, rabbit skeletal myosin.

2) KEEE:WHEAFI AT LDT 4 T A v MURROK:
FIXVBMICHD 7o, IAVUE ) v—O EERE
(()) k7. Fig. 103HHEFBICERHEI A v
D, FEABEEITBITS, 0.5M KCl 777 F (pH 7.0),
T = —RET D HHE (sp/C) & Twy FLIEHD
ThD. Iy, EFOBABEKEEETL
7o, SMBERIC X 2T, I A v viclp)=1.40(dl/g)
DESH B (Table 2). ZOETEHRHFIA L VD
Zh ((9)=2.60dl/g) ITH~RFEL PSSV

3) ILRELHT : KA A VHEET (pH 7.0) 12BN,
WE A S A2 1325,000X g DIEL TR L 2 720>
7-(Figs. 8, 9). ZO&METT, WHEMGI A4 07T,
EB)R—ROh, ThEbFA~—, FrI~=—%DF
) <= — (small aggregate, Hatano and Takahashi,
1971) 2R LTWBDTH A I A 0.5M F72130.05

ST & fFo7c. Fig. 110k kL. T KCl
BERME, B—o—sB3Hbhik. Ex 0BARE
ZRITDICEGERT L, WHEEE (So e, w) 3 XL
BES (Do 20, w) Z3R® Table 2IZ;8LTH 5. 0.5M
KCl iz 8 ¥ 5 S L Dffiix, ZhZ£h6.2X1.10,

0.05M KCl H1iz 3\WTix, FhZFNh7.5L1.40DHEMN
Bohlz. ThZEhODfEL STEE 2B Woods et al.

(1963) OTH X BB I AL IEoNT O FHERXEZH
WTHFREZEHTS L, 0.5M, 0.05M KCI @&HET
354 x10¢ F v b+ v DIE’E BNz (Table 2).

z ®

R OFEHABEIZ OWTI, I4 Y Y (Yamaguchi
et al., 1973a; Nakamura et al., 1975), 7 7 F v~
(Dedman and Harris, 1975 ; Nakamura et al., 1979),
RF5 I 4w (Winkelman, 1976) %03 HEt S h, fho
EWh b OFEAR L OALFHRF  ZEhTn .
ZDO L I AT UL, BEFE (ATPase, EC 3.6.1.3),
T F L OMEER HEEERE) 8L thick-7
4 TRV S ORERIEE (BEROE) OEROMELHED
FEHHBREEE THS. T TIOWBHFIAT LD
F LIS RIT BRI RE R AT o7

B IA Y v ORERE LTOMRIERHIA VY
DEREFBPIL T, MBI A v Ca?*-ATPase
EMEEAR (Fig. 2) 13, BHERE KL, KERETH
WlE, Wh BB # A4 7°(Yamaguchi et al., 1970;
WH,1971) Thotz. WHEFFI AT D Mg2t-ATPase
EEOEAHFESL, BRHIA VO Km B i2E
FUfEZRL, ZDOHI Langer et al. (1972) O&R

L—F L. FidfFI Ay ATPase iEMHINT

M KCl, pH 7.00%&T T, WHHEG I AL 2O @E Bz, vYXEBRGZ A 7D, NEM 2B KR

Table 2 Molecular characteristics of Ascaris myosin at high or
low ionic strength

in 0.5 M KCl in 0.05 M KCl
Sedimentation coefficient (So 20, w) 6.2 X10713 7.5x10718
Diffusion constant (Do 20, w) 1.10x 1077 1.40x 1077
Intrinsic viscosity [7] 1.4dl/g
Molecular weight 540,000 540,000

Sedimentation analysis of myosin was carried out ar 60,000 rpm in 0.5 or 0.05 M
KCl containing 20 mM Tris-maleate buffer (pH 7.0) and various concentrations of
protein at 25°C. Intrinsic viscosity was obtained from Fig. 10. Apparent molecular
weight was calculated from sedimentation coefficient and diffusion constant by the
method for rabbit skeletal myosin (Woods et al., 1963).

(44)
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Fig. 11 Sedimentation pattern of Ascaris myosin at high or low ionic strength.

Ultracentrifugation was carried out at 60,000rpm at 25°C. protein concentration, 2.5mg/ml. Solvent
condition : 20mM Tris-maleate buffer (pH 7.0) containing 0.5 or 0.05M KCI. Time in minutes after
reaching maximum velocity was indicated on each photograph. Upper peak, in 0.5M KCl; lower

peak, in 0.05M KCI.

T, il kb 25O SH BRI S hiz (Figs.
3, 4). UV XERFOEE, ATPase fEMEHLNEEI
3, EERBICYAR, Pl b 2EEORRYN SH
BENSFEETS. #1132 NEM %0 SH RECRELE
WRIEHEERL, [LFEMiick > T, 34 Cat-

ATPase 2 L {FEH/L(EDTA IZ X 3 &ML 230
$+% SH #%# (SH: ¥£721% Si, Sekine et al., 1962;

Sekine and Kielley, 1964) TH» Y, HFE2F I A AN
HIZHE L, ATP-Mg? D EFEECLISTHEEVLRSH
DEICEOTREMEETRL, E/ilc Lo T Ca2*-ATPase
DOIEMALZIHIT 5 SH %ETh5 (SH: T S,

Sekine and Yamaguchi, 1963 ; Yamaguchi and Se-

kine, 1966). —J%, FHHEEMWEIEH (Yamaguchi et

al., 1970), &EAEEMEIEGH (Tsuchiya et al., 1978b)

RFEFMM (Hatano and Ohnuma, 1970) %6 @ I &
U, BRI IA Y v SHL IZHYT 5 SH 7R
ROV GEROERNDL, WHFEILV D
ATPase EHPLIEFHICE, AL D ITERHIA YV
SH: B XUt SH: I I L7z SH HIED FFEIVRR
niz. L L, BG4y Cazt-ATPase FEMAL
R (K6 FEREGIA T DTN KIL3ME) DK 12

T&»o7z(Fig. 3). Yamaguchi ez al. (1973b) X, 7
7P IFVUBREBICETIERIB W T, Ixvy
SH: MU EE & BT 5 THA I HEHELTWS.
WWEFE AM OREBGEEN RIS AM T L fRgT
B Lo HE (Fig. 5) & SH1 © HEOEICGERT
ZOhbLivisv. Eie, WBFIAV U LERFIA

v v ® ATP-Mg* FEETD{L2EMicis T, Cat-
ATPase JEHALINEI D EAVY, B LU EDTA-ATPase
FIEBRICTEE BT OBV bl (Fig. 4). s
HIAY D SHe 12, REMEEZIIERIEEICRIT S
HIREEDS, BRI IA VLV DERLEIEFRSL TN
XH5ThHs.

WHAE I ALV DT 7 Fr L OMEERZ, B
A rDENEFROIEREE R L., Wl IA Y
VEUSXERG FT T DART I NIAV Y
(AM) R 2 OBLBAEICINT, BHKE AM OF
1/10-1/200{K8EE ATP #HImMc X > C EHRBE LR
NEEZRZ &hiz(Fig. 5). 0T, =FVX—4
EHR OB HORHTE (KK, #, 1976) & OHHE
WREEhE. L L, ZOHIT AM ZRREBRENIE
Th HBLEEMED S TR GO ER L L. —
¥, B AM TiX pH 6.2-7.2 (Nakamura et al.,
1975) @ Jiv pH IR T 7w Mg Rbhicoic
S, WEEAE AM ORI IKIBE ATP RBERME&EE
HSE, pH 6.0-6.50 X Vv pH IR TOHBIE
&hiz (Fig. 6). L» L, SmSfHHEANOER pH &
DEEL, ZORMEE, AERNICRBTFEIA VI T 4T
v N OFEERE L OBEEIAATSH 5.

WA AM O BRI I 5 RBENFET T 7 b
A VUVRDEZICGERLTWS DN, 4 RIOFEBRICE
ALz AM 3 iEfFIAv v & U XEKE F-7 7
Fr D, Wb hibrid AM TH3. LaL, HEH
% AM O 6O, WEHRART 7 vItAv v
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l <+ HMM

<t LMM —D>

|¢- s-1 —->l<v—— 5-2 —»’

Fig. 12 Model for Ascaris myosin molecule.

: Proteolytic enzyme sensitive region

Abbreviations : HMM, heavy meromyosin ; LMM, light meromyosin; S-1, subfragment-1; S-2, sub-
fragment-2 ; LCy, light chain 1 ; LCq, light chain 2. See the text for SH; and SHo.

(RAYUB) KBWThH, MBfFL Y gLy
7 F v (Nakamura et al., 1979) & D& AM RIZE
WTHEL FRRICED bz, s DROTAYR
BERL D EONET 7 FUREWE, 7 BERS—
Wi%EER) (Shapiro, 1971 ; Nakamura et al., 1979; 3L
i, 1983) I2, ¥ 7% OFFEM: (Nishioka et al., 1982,
1983) IZRBWTHIEFICICHEBLTWS. - T, &
W THRNRIZART 7 b I AL U ROUHEE T L TORF
B, WHEFIA Y o HTFOROREICERT S D L
Ezxbhb. ZZ THHBG 42 v ONT R E 3L
FHFEE HV TR,

Wb I A Y 3, MEEHELLTOZ7 4740
EREDNERG I AV voFR L E STV, B
I A v HdE pH fEk, REBET T, EXk74 7
AV REERT B0 0b 63, Ml 4 3R
Z&MTF AR R Lz (Fig. 8). %7z, HEfH I Ay
Vi, EEBETICBWT, pH 6.0-6.50REShI
pH BT 74 7 A b2 K LEASH (pH 6 LF T
13 ATPase J4%) 23bho7-(Fig. 9). ZOHEM) D,
W B AM ORILIEBL G ORI 7 pH KIFHEA A
Xh3a. LA L, Hatano and Takahashi (1971) (3¥k
B (myxomycete plasmodium) O I # ¥ 2 DA
HOHE S EE (0.03M KCl) TFizi vy T WJistE & R¥ 43,
ZHiT small aggregates D IRFEICH HHEEREL T
5. o CHIMEE I AV OB IS X O (R
T, ®E pH (7.0) 2B 5545 FOREEZ T, il
i IA v vE, <— (0.5M KCl) OILHEERTH6
S OENE LI, THXEKE (Woods et al., 1963),

(46 )

7 < BB (Yamaguchi et al., 1970), 74 ¥F&
g (Wachsberger and Kaldor, 1971) %5260 I A
YUE)2—DEE—TH. LrL, WBfFIrs s
) w—DOHEENETS L, (p)=1.40dl/g DEIEH
b4 (Fig. 10, Table 2), ‘B¥H I 4> »[(]=2.60dl/g
2~z {& <, Hatano and Ohnuma (1970) IZ X
BHE I A VY ((5)=1.60dl/g) ITENL DD =
NODOENDS, B IA Y U 5FE, BHEIAY v
WCERL=5FHE >, LL, BHEIAL v voT
WHAN, Bl NE WD, 703 X 0 AR b
LiBENS. {KHEEE (0.06M KCl, pH 7.0) Fik
i BILHESHTTIE, BRI A Y U EREERE TR
L, AEUTRERETHDOIIK L, WHbfF I+
V- -2 2R 6N (Fig. 11), 7.55 DOLHEE
B E SNz (Table 2). HIEL Soz20, w & Do 2o, w
NolBfFIA v OaTFRERERTS L, 0.5M BX
0'0.05M KCI 1, Fiz54X10t # v oD fENE LN
oo Tihbb, HHGIA YV 3 EEEERICHOT
b, ik pH R TIRE/ ~— DRETHEETS. #
T, WHF AM RICR O CRBRENIEE, o0
Bis A YV BHOGTREICERL TV b0 LHE
INhb.

FIT, MBI AL DS TFREED T B 2
AN EFEL LK E (Woods et al., 1963) %
Lo LEL, SEICELNIIIEG I+ v DEHE
EEELT, TooTHEs#ELLFig. 12). i
bbb, WAL T 2RO EH (20x10¢ F v b
V) b, EhERIZ2ZEEOBI LCi, LG, ThZEh




1.8X10¢, 1.6X10* # v hy) bS5 (Naka-
mura et al., 1975; Srihari et al., 1981). FAH (S-1)
IZTEET % ATPase {EMEHFL, F72i3 2 OEHBOHE
I B Z A4 70 SH 73 (SHI 83X SHe) 2%
DTHHY. 747 AV MR FHE B BRES
(LMM BXW S2) 3 ERHIAY VO ZhIZHARX
DR AEEE LD, KA A VHET, RBESHh pH
FRICBWTORT 4 FAV M EFRLD B. ZLT,
OB STFEEY ol B IA YL -T 4 T AY
NeTI2Fo-T4 A DT FIFVURI,
Mg T, B KEEED ATP {iNC X>T, Mk
OREENIHE (Bl 2EEETOTHAH. Pk
DAL, 77 bIAVURORITBIT S, FbEHx
HFEET VERRI LD THSE. 34 DL 20T
BetEo, W HUAE RN I S AR B R B D AR
1, FRRRPUEHIER & OBELE LED, L Vs
HEPLETHS .

Wi B RBERIS (M HA) A iz onT, 204
LR E v a8 (BB IAv v Lkl
7z.

I. MBI 4y v OREFEENMEE 2T Off
Rrfil.

1) ATPase i&MER X OHE L oBiFtE (Km) 38
BGEIA Y24 7 ThoIk.

2) %o ATPase {EMHISEFHCIE, BRERHEIAY
vk, EMRBICLAR, RIMEORE, Pl
b 2HEEORRNY SH BENSFELE.

3) F-77F v L0ERTZ FIAvy (AM) %Ric
BWT, WHGMEOHENBIES K. Tabb, B
s AM Tli, pH 6.2-7.212b > THEILEB R bh
ZOEFL, WAL AM X, ko< BEShiz pH
FUR (6-6.5) IKBWT, ‘B AM 01/20-1/1001K
ATP BETEWH LB LA GEILEK) ZoRL7.

0. SEBG I A Y v OB E RS, LLFD
mRE A

1) % KCl #Ef, £/ <—REIZBWT, BKF
IFVVEREPM LT RE Lo, XV FHsEET
bBLEZLNIE.

2) & KCl i, sk pH T alEtE, »ox )
<+ —IREETHFEL, 74 AL FEERLET, #-5T
WG, Tibbitgs ET 270

M. PAEDRERELG, My o, &b B
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ENZYMIC AND PHYSICOCHEMICAL PROPERTIES OF MYOSIN
FROM BODY WALL, OBLIQUELY STRIATED MUSCLE
OF ASCARIS SUUM

TAKESHI NAKAMURA
(Department of Parasitology, School of Medicine, Kitasato
University, Sagamihara, Kanagawa 228, Japan)

The enzymic properties of Ascaris myosin (myosin A from body wall, obliquely striated mu-
scle of Ascaris suum) were investigated. Ascaris myosin was found to have the characteristics like
enzymic properties of skeletal myosin (myosin A from rabbit skeletal muscle) in relation to the
ATP-spliting activity, affinity with substrate (Km) and reaction of sulfhysryl residues involved in
the active site with N-ethylmaleimide. However, superprecipitation of Ascaris actomyosin recon-
stituted with rabbit skeletal F-actin was observed only in the range of pH from 6.0 to 6.5 (ske-
letal actomyosin, pH from 6.2 to 7.2) when ATP was added at such low concentrations as about
1/20 to 1/10 of that added in case of skeletal actomyosin. This is one of the characteristics of
Ascaris myosin.

The physicochemical properties of Ascaris myosin were determined by the viscometry and
analytical ultracentrifugation. The molecular characteristics of Ascaris myosin in 0.5 M KCI at pH
7.0 were compared with those of skeletal myosin. The sedimentation coefficient (So 20, w) was 6.2S
which was of the same order as that of skeletal myosin. However, the intrinsic viscosity ((n)=
1.4dl/g) was only half of that of skeletal myosin ((]=2.6dl/g). Ascaris myosin was completely
soluble in low salt concentration at neutral pH. In 0.056M KCl at pH 7.0, Ascaris myosin could
not form the aggregates or filaments and was suggested to be in the state of monomer with the se-
dimentation coefficients of 7.5S and the diffusion constants (Do 20, w) of 1.40X1077.

These results obtained may suggest that the contractile characteristics of Ascaris muscle are
due to the distinctive feature of myosin side of actomyosin system which is the most simple model

of the muscular contraction.
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