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Thermal Inactivation of Myosin and It’s Subfragments.

Hideyuki KawakaMmi

Department of Food Chemistry and Technology, Faculty of Fisheries
and Animal Husbandry, Hiroshima University, Fukuyama

(Figs. 1-15; Table 1; Plate 1)
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ABOFRELDK, RBEEE L THEZSEEA ML Z LD TWE3 00 1 DICAR E LTORME)
WO DH L. SYMABRIhEZ02IoRT EbbETOBNEYORPE LT LT,
L LEDH%, ABULORRLELIIIOARKE LTOBKBE L v 450, oMk, ¥, aklo
DD L) EMITEALRME LTRIAT LI E S5 0k T, ToREMEIOELT
V= —=IRnatibh, TIKERBICEAKREIZEWTRAKNEZHH LIINIRMST2bb HED
BaTlA=Ka, FI/7L0o b BME LTULRSBELENS L) IT% - TH.

INLOMLAMTHREBLTELSLZ LR, ToENBEHRBYOTEHTHZ L, RETRTHK
O, MPHRMZACNEAL W) THES Y, BMRE LT 2 0P W ENITEAL, T2
BRoktk, HEWICEALBEEY ZHRTILENVI ZETHL®, LRI nboRETHOH, K

(KBTI NaCl) Zhz i\ »CTHIFRRER, MBALY, T/, FEHASHREI 2RATHZY, F£F
HBEBAEZTEENLDL NaCl 2 MATIY - =Y B nid A=Fa b s KBARIREATR
FAOMPNBEWETER L %W 20 L5 BRBRIGFLITES AT, MPHERE WS BT
> THBRH oM PR OZ E A LR OWH ST b bRFEL+ 2 OMd I T b bRk E
BbFIoRhbLE2bN5.

ERRKREK 5% HitkOKREEATVWIBMAHB IR, ZOKRETELREFBLEALTET
WL LPHHEORBERET IHTFLEE>TREY. 2o, WIKEZHERETIHESHEL % -
TRS. V—k—VRA=R20L) 280 BAEOLE NaCl 2500 S h 2 &AM RREHITH L
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T2, 2 LTENEABICHRES NICHERARERE ) —EORICHED T TN TI#AS e i
BRI 50 EH o TEDOH TR > TERET S, T OWE ALK LEY B oB5a IR RAER
WICPAT LTBbh 2%,

S B OB 2B 7o TAYI A T &R A AN S i kIR % BB Ao HHTEA I DT
L, dhbbreaYa YERBRLMAEERLLOLETIABLOT RN TRE LN LTS
2. BRHICS > THORKECEAEZRDOTHIME 2> T ORMEAL W BIEITL > TKP
BRSO ICE A BEM EELZ LRELLRENT LA L, HORTHARPRAEZRDTH
FRE v VEBRSTH L ERESICERINS.

Wi 1 G (myofibril) A5k b4 # o T T & ik (muscle fiber) 6T A2 TN5E™ Ref.
Fig. | ZofESGERER 1~3¢ OEWRRT, VRO REIELR L THBEELTND™
Ref. Fig. 1. 25 %% TRM 5 TR 2 % Isotopic band (I4) &¥ITHE THEEE IR
YB3 H %2 Anisotropic band (A#) TH2. Loz BLEOEN Z-membrane
(Z#) 53D, ZOZBREZBROME 1 OOBAE LTH—23 27 EFATNS™ Ref. Fig. 1.
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Ref. Fig. 1, The structure of the striated muscle’®.

Licdsio CTABZ Y —2 2 7 OHRBIZMEE LT 5. KILRBOBEBRE TR AROTRBITPLP
W5\ Hzone (HIf) 52, ILIZOY—a2TR2EHDO 747V b TETHY, 1
chtA ELNBE AW 4+ 5 2~ T Thick filament L ZFW, 35 12 Z i 2 HWlifITHTT

BORLELAHEITETLIMAZ 4 5 2~ T Thin filament & 5579,
xm747f/lﬁﬁﬁum4mA,&g15~ngmw747;/bﬂﬁ&6mmm,§g
1y TH2", GHHEEOBMEZTRAIEIHB TRV 7452 F0oR, HETERKNw7 47 4
FOABELN, ABTREENEET L. LA L0ZMNRBR1IADKN7 4 52V FEH
DELTO6EDHNT 4 524V PREAAEKEELTHESR, 1X0flV7 452 P R3EDKN7
45 AV P EEBEZAFOFLIALE LTS (Ref. Fig. 2).
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Ref. Fig. 2. The structure of the myofibril?®.

K7 452y P TRIEEBE A, 1AITDE200~220 HOREMBETNEY, T OREBRIER
40A, EX180A TH 22745 2 ¥ L OHRE 0.2 [TTFEE LAWY (Ref. Fig. 3).

= 3 = =5 = = =
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Ref. Fig. 3. Diagramatic representation of the mode of aggregation
of myosin molecules to form filaments whose structural
polarity reverses at the midpoint®.

Mn74524 2 F-77 5V ERBRZES e v BET LTI ZREFRILTHC 7 4 74>
P OB FEL TS,

W5 B gt % Hasselbach-Schneider 7™ (0.6M KCl, 10mM v oy » 1m M MgCl,, pH
6.4) THLETHEABENEL, MBEINE 2V HRIAY Y THLE EfoTe, THDXHIT
LCsAY Y M LERY OBERgEE F-727 7 v 2 REAFILHIL0TES 0.6MKI TR
42 & T#AM%T 2™, X 5ITZ ® Hasselbach-Schneider #yi T AH L 2B FERMEICIKR A7 1 7
AV IRELENT 1542 FOABEET 2 ENBFEBBETCHROLNTWE™. PJEok) %l
L bABIZEIRNT 45 A Y MRIAY Y TIHIEZB2MA7 452 Y PRT 7 F Y THRINT
WwpEEZLLND.

T LAYy RS 2 V0 O 60% T, DER A Straub i (0.3M K,
0.06 M K,HPO,, 0.09 M KH,PO,, pH 6.5) < 15 s+[i{&i THitl L T O 2117, ZLTA 4~
W EF LT (0.6~0.05) 7, e % viEL THES 2D, BTEMSIC L2288 TR
20040 A OFEIZ, EX 1300~1400AX20A ORBOOWIF & LT h D1, F il TRE
BMHE2OXHANTNEZ EIHLRRINTRE™™ (Ref. Fig. 4). HTFREKB0TTH 2™,

AV R RV IANEREDLIETHL MY Y TRB T LN, Ix Y VG TOEEE
ats ATPase MBI U 77 F v L OEAEEERHD Heavymeromyosin (HMM, M, =32 5" & 3 #
Y URTORBER T 100% a-~Y v 7 R f#iE % ##> Lightmeromyosin (LMM, M, =15 T 1T
Bt D2 EASHIKR, (B4 A CHRETHRELEA A Y RETER TS L0 il LMM [TX ) RHZ
nzs. HMM #3512 1 ) 7 ¥ > THE+ 5 & HMM Subfragment-119 (S}, M,=125?) H iU
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Ref. Fig. 4. Schematic representation of the myosin molecule? 71,

~1400A
Myosin (500,000)

80% 4% a-~Y v 7 = ik % ¥ > HMM Subfragment-2 (S-2, M, =6 J52) (T4}l % 2 & 3¢ iH3k
B, IA VOO EWIEYETH 5 ATPase FVES LT 7 F v L oAt S-1 ITREL,
0 S-1 3EbRHTR2F %> g-97 2=y I (Light Chain) & 437 8 5 » Heavy Chain |2
S35 T LAt ik, Heavy Chain, #8 S-1 b3 2 & /EMEMIR DN 5 BFEAICL - T
WAMIICEIET 2 EBmbnTn g,

=, TI/FYRIAVELIRELHAMER VBT, 1AV EHMMLEB L0V ERE
B DK THBEIN 2%, filiIh7c 7277 BBRIR & V7 BOWHE %4 L, Globular 7 7 5 »
G-775) LIRS, HFRIBIHWEST® THEEY 55A ORIR 20 s B TH2™, 2o
G-77 7 IR KCl ZodHE ML 2 EEAL T F-7 7 F Y IZEHRT 29, 7 LC BTN
RLZEEPDERE 55A © G-7 75 ¥ MHHRITOEMNY 365A QI TR S © o~ Mk LK
LTna I EBWORL%o7"™ (Ref. Fig. 5). G-7 7 5 v Tz M2 2 & F-7 7 5 v 2%

55A
230164840533 %0551 e
—365A—|

[Ref. Fig. 5. Diagram of the arrangement of G-actin monomers in actin
filaments, derived from X-ray diffraction and electron micro-
scope observations?®,

B35, Lo G-T7F 14T IT14FEA L TN Adenosine triphosphate (ATP) 2 ) »
i 1 T Adenosine diphosphate (ADP) |24 279, 7. F-7 7 # > % ATP OBFET TER LT
BTBEBMEALTC G-T7F V(T & B9,

T%bb, G-7 75 —ATP ‘i_fg‘i F-7 7 7 > —ADP+Pi QR&%ITH 2 065-60.79)
iyt 8

BB, Ay iTid ATPase Pkt 77 F v LA LT T2 b 34 v > 2B 2864
5%, TORRMERBRT 75774 32V LEIA VY RTREFDEI I 20 dD L
2. ZOT I P A Y VRECHBIET ATP BEET L E, ANICHEEL, ATP 2%l %2 L
HUEL 22K LV HHEBH 2. 2 LTI oMEIRERORY) ) VBTHLE0 ) Y EBEHWT 4
kbfoﬂéw.

+ATP % 7-12 PPi

TIPIAYY T T T I F A T AT s 1)y®
ZATP % 721 PPi
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ZZT PPigem ) vEE LT,

UL OFEEREP LBHAPITD > TRAEPCHEEEOER E 2 o Th20IRMEL V) BETHSHS &
WHZLEBRSITHBTES., LdLl, ThOOMES Y I BORENBRENERLE %> T2
ENS T ERWLDTEN. Z I TEREMNICHEND 2 v s el Lads & omadskEw, 17
KUEDWEWERE 2 20BN 7, Ref. Fig. 6 [Tk 512 FRE > OIKE 7B
777 arERIBRNIZ®FT O EHBE L (Ref. Fig. 659) z h|THBITEM X N 272D NaCl (2.5
%) EMATERMITY — % — 9 i THEFM, RKELERBET 220508757 v 2 v # i+
LHRBRBPLIhbNI-DTH 559,

‘_Whole Muscl_;

l Extraction of water-soluble protein

———————— |-Structural protein
‘hdyoﬁbrﬂ J + e ®
———————! |-Stroma protein
Extraction of Extraction of thin Extraction of thick
Actin and Myosin filament filament
Stroma - . Myofibril without
protein {Myoﬁbrll without Actin Myosin
® ® ®

Ref. Fig. 6. Extracted samples from whole musclet®),

ZOfER, Ref. Tablel & Fig. 7 L OIN B L5 THA SO 2 v Bkt /& ATPase
HHOMROLFE—HEF, TF VY —%—2 OEFHMIE ATPase G ok LIZITTIT+5 2 &

Ref. Table 1. The property of each sample.t®)

Sampe | Remateins | Remeinind |~ Binding
) (%) activity (%) sausage
1 100. 0 100. 0 +
2 71. 4 97.4 +
3 45.4 92. 6 +
4 55.2 24.9 +
5 28.8 9.3 -
100

100 200 4 500 (g)

Ref. Fig. 7. The resistance of each sample against load.®®

xX)-@ O)-@ (N)B® @@ (A)O®
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BLDEINT. Z0ZERODEFAMET 7 F Y ORBHEIN, @OEFAME IA Y Y OSHHEE
NTHhZDT, ODEFLOH BHMEINENTE> TS & V7 HORED T ATPase 7
RIBLAEEL TS TWAE I L EEKRT 5.

—F, b5 ODRRIONTHEERLHNTAHS L (Ref. Table 1, Fig. 7), Ktk s v ¢ 7 HL
FrF U EBRATRRAEEAT S OBEY - THEICHT 2RI DRV ENEEZ LD L
Tna. —F, 1AVOBEERVIEID, IAVVETIFIOMFOE Y RIHERWILI DR
%%ﬁ?ﬁﬁﬁﬁ&kh&#é%mﬁ%(&(&ofLi5C&#b#&m-HL@%&$%¢BW$
IUHBAICE > TREAWETD 28KME, EHOBEXRGAMKES ¥ 7 BP0 14 ¥ v O
THHT LS.

—fi¢lz NaCl ® KCl 0k 5 i 20 2 C 2 v o7 BEe it + 254103, PREZROBHRD
B I A Y BB, ZORBABEBBEL A IXONTIA VY ET I FVORKALIBET 7
AV UMBLMBIND LI A, —RIZAME L THERAT I2HNEE { OSAREEY L #
BLZ3ADOTH2H5 NaCl i 2 CTHEEINS 2 VX7 BEOHRIRRIOT I P IA Y HRFNEE
2HbN2®, T2 b LAY RERENR 0.25M JHATHERE S, 0.4M P ETHID TRAITHER
FER 1AV Y ONIE 0.1M fLolEE THERT LY. V—t—YofitgihTtns NaCl oi
BAHk 25% TH 29, ThEBATOKS ZEBICANSE LOM® TAQOREICELDTY —
- VEOREHOKBIERT 7 FIA VR IA YV EMET 20T AEBETH S, LicdioT
BHPLDT 7 FIAYYRIN IAY Y OMEHRELZLIIY - —Y OREREL LI ZW. Th
i, BHONSTHR—RICEE L TRE @) TH2 2 Y HEWEE (o) OITELTEH T &8
RV, BAMOHEIIDLEL S, V- —VEOH Y BAEORERIIVWTII LY Iy 2 —%
ETHRRIOTR Y n ) YEBE TS LH ) ) VEREREER L LT 20l () XoFERIE
by v ATP OIRFAIE LTT 2 FIA YT 2 F U+ 1AV v EnIRETRESEIHED
BLCLERALTIA Y Y OMMBEHPTILEXAMEL TS, BILRBICLTEY L2
2oy HIZBRIE E T 5 E AW ERT 2. KBRS S0 g V0BT 7 F MBI ND L2 %
JBERESNIEATIBETI I LTKERBLTHUET S, —HF 1AV T2 34y ridayon
JBENRENEERTFIT VS IREEBE N FEL DL EKGEEBREALEBIELZVT S VLT 5,
Trautman®® |32 OBIZE 55 MLIZALELBEZNWA WAL pH THR, ZofER pHS.8 TR
DEELDL, TRIDIBFIVCTAHNIMTRIDIBSROZ V8V HELEE Lz, —7, Nk
o THk XV BIEMETCBE T2 L2 V7 ARE B D5 BIRIEE® 24 L, Z0
FIZKREDPDLZIATNEI LA 2D &) b3 b, Lichs TETTRBTHIhic i A vy
BT Y UPBRITE o TERBET LRI VoV HA T REEE1ES T LAY, Rkiko
FHBEWARTARTHLILBHALNTD 5,

UEBRRTEEZLI XY - -V %0 ) WRORBEITHE L CAamiEl (ATPase TR IUT 7 7
VEDREREE) VAR o IA Y URRTRTD D, LIHANIA YV ERET S LEHITRRET
IHILEIY® ORIEBITGENEE 35°C) 35\ pH (6.0) TREHHICRFEEHL TL ). I 4
vV HMBERE T AWMIRERLTLE) L0 2 HEERPRAELI - RABHIFTELZN. Zh
W, AP IR OMNES I VCRESEOLAL IA Y  OME XYM EBMHETHDL, & v
7HA¥O LD D IEEKD LMETDH 5.

BEOFEHERDDD, 14 ¥y ATPase QBITL ZRER—RKISICHEN, TORETLE %>
TIF YV HFORBEREDZ L% DEAE-Cellulose Column Chromatography % {b%x L3 &5 X%
23, FUHMEBERIET 2D bEREECn ) VEE, RINL FedFvyTra—rbbIUBEREML2
LI DMHIET A KLY, ILICAHBBERAL LEABBNICR TRVWIR F-7T75 0%
M BT EildoTIMIET 2 EMMEKLY, 25 LAy y 4FMEoEHII v Y 4FZD
BDOOHH L NREHLHEEITHE T EELLNSED Y,
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M2 L 51T, 1A v ATPase FHEL T 7 F v L OfEGELHE T L TReREDO I 4
YURT T SEE LEn, TEAKS® I+ —+ (Nagarse) |2k 2 S; oM 5524 % ATPase
FEHULEIDI VNS EZHRRO Y7777 2 P OSBITRIIL 7. Zh T4 ¥ o ATPase kg
DEIE, TNIRED > TETIRNHEN 2 BERICOBIELZREEITHHTHAANWADA & ik
%, pH, BE%SO&UHTTZoXE L H R L7z,

II. EBRMEEIURRAE

TFOUORY;

RROBHGN D Perry OFE'S 0% BE T VAR L. RRE P REER, AKERELS
BGZIMO M LEEL7-0b 0°C iTAHL TE\n ik Straub g (0.3M KA, 0.06 M K,;HPO,,
0.09M KH,PO,, pH 6.5) % 3{&&Mx T 0°CT 15 4 HhH L, 3,000xXg T 20 & 432, T
DEBHRY T —ETHBL THADINRITUEROAK 0°C) i< KC @#BFE% 0.021M 3¢F
W, YAV EhBEIES. 0450~ 1BHKEL THARBRI 0L LER T & 0 IBRE LR
4% 3,000xg T 204 E O HEL THEY KC iz T 0.5M #E# (pPH6.8) & L TReIERT:
5. kT KOl @R+ 0.3M 2 TFIFC, 77,500Xg T1RRHELCHBMLIBET L T2 F34Avy
PREFT L. COHLEELR BEMLVELEKRMIC 0.5M KCI i3 (PH6.8) L+ 3,

IFUDOEN

5 LT 3 4 ¥~ % DEAE-Cellulose Column T8 42919, +HOKFETHRL 14V VI
#% (0.5M KCI, pH6.8) % 10mg/ml, 0.3M KCI, 20 mM Tris-HCI buffer (pH 7.8) ¢ L T, &
54 UbRE L KC gt FEEIC LT \nwic DEAE-Cellulose Column (2X30cm) {Z20® 3%, Zod &
Fl—# (0.3M KCI, 20mM Tris-HCI buffer (pH 7.8)) % 500 mi #i4-& 34 v U LTl 5.

OB A Yy SET 280my DEEORNEEOHE K HOLBRARNE LD TEHS B L2 O
OBHFMOYMLTRBE L, 29 LTRB LI IA Y Y Ewpi/Ewo=1.7 0z L L BBRIZH
FANTWB EHET DT KD,

HMM-5 3457 HMM-10 %! ;

FROFETHRBL - FEk I A4 v v % Szent-Gyorgyi o F Y THY) Iy EAWTBEMET
%5. +#%bbH, 10mg 34 v /ml, 0.5M KCI, 20 mM Phosphate buffer (pH 7.0), 25°C @ &4 ¢
1y OBED 1/200 0B Y ¥ T54 (HMM-5) L8104 (HMM-10) 4L 720b ¢
)Py vy L3EROKE M) A4 v e —2MATRIE 2 1ILD S, ZOBHEDLIT 0°C 0k
mTBHT 2, IAY YD) Yy Y% 10 520 10 mM Phosphate buffer (pH 7.0) (2 1 #53%
42 & LMM dkiCET 2w citbik L HMM i EBSICHEET 5. 20 LMM 2RE+T 27012
14,000 x g T 30 s}, C0orlE L, LB & 80 TRKBED 60% ANk 2 L) IThE (pPH7.0) %
iz c 1A iE 5 & HMM @die# 3%, 2ot 5000xXg T 30 pE 48 L THODE
» 0.15M KCI, 20 mM Tris-HCI buffer (pH 7.8) 1Z#4 L 105 B OR UEKIC—ESEHR Lizob 10
fz g 10mM Tris-HCI buffer (pH 7. 8) (TR R ELCKBREINI T TAR EXRRL % B ERT
5.

HMM %! ;

FioF:THABL 72 HMM # 3 4 v~ 0% & [ (2 DEAE-Cellulose Column THHI4 529,
10 mM Tris-HCl buffer (pH 7. 8) T¥#5iZ L T 37z DEAE-Cellulose Column (2X 30 cm) {Z HMM
FEXEHOIC 0.13M KCl, 20 mM Tris-HCI buffer (pH 7.8) 300m! %33 & S & X WEST
BoOLY) Ay U RYBERLTL A, oL 0.25M KCl, 20 mM Tris-HCI buffer (pH 7.8) 300
ml %34 & HMM 2E# LTS 5. =0 HMM 5k 280 mp OWOLRE O A5 b BARINE L
DTS LUZTOTHMOBS R E Lz, 20 HMM REB#ELHT T H—oi % L L Lowey
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& Holtzer'® @ L L7z &5 A4 (X W BEA/NKS) BRALDON LT,
S, D7 ;

HMM %X 512+ ) 7 v T3 5, 10mg HMM/ml, 0.1 M KCI, 20 mM Tris-HCI buffer
(PH7.8), 25°C 0%t TtERLT HMM 0RO 1/2008D ) 7 v TI04MMEL 720H 1 Y
FyrOL3ERORE L) Ay 4 re s —TRIEFIEDEDLIZ 0°C oBkhTchHE#I+5. 20
HMM o + Y 7 ¥ v 5% 10 {5 @ 10 mM Tris-HCI buffer (pH 7. 8) (2 1 BuE#r L TIE4HFR D
DREDERET 5.

S, oEE;

10 mM Tris-HCI buffer (pH 7.8) %% L T 12 L T 3»\w7z DEAE-Cellulose Column (5% 30 cm)
1z HMM o | ) 7 & ¥ 4Nl % Wsg X+ 0.13M KCl, 20 mM Tris-HCI buffer (pH 7.8) % 11 %
FL S BEHLTLS. 20 S SHEof 280me OFREOEILEE L RKENE L 4 X
UZ OO % & b IREKIBED 60% BFINCE D X5 TR EMATH 1 RRMKE L Ttk 21
Db 5,000xXg T30 4mE ML THhBE R DL, ZobE, FHEXRETS720IC 0.15M K,
20 mM Tris-HCI buffer (pH 7. 8) o k¥ 10 iz 12 % 10 Bef#EH L 7201 Sephadex G-200 Column
THREIF 220, iz 0.15M KCl, 20 mM Tris-HCl buffer (pH 7. 8) T2 L T3\ 7z Sephadex
G-200 Column (2.6 X100 cm) |2 S, #7c#t L Uik (0.15M KCI, 20mM Tris-HCI buffer (pH 7.8)
THIT 5. 25 LT Si % 280my OBFEOWNREDH & bR KBINE L 3848 L Z oM
R DI 7 B Y Fiac O J5 7 THEZE TR L e M 100X g < 2 B0 8 L T2 o B %30kt
Ll

Si-n DT ;

AKRLDFEPDOHBBEIZEIY I AV 2 F A —¥THRT 2. 10mg 34 v /ml, 0.5MKCl, 20
mM Tris-HCI buffer (pH 7. 8), 25°C O &/ THERBIT 14 v 0o 1/100 9 FE o 75—+ T 10 43
fspR L7c®» & 4x107*M DFP (Diisopropylfluorophospate) Tt % 1k D H T 0°C ok Tw
H4 2. OFH —ERmE 10 {50 5mM Tris-HCI buffer (pH 7. 8) |2 1 W&k L72% & 5,000
Xg T30 4Ol LT T i35, 20 RBBITHRKEE 60% AL 5 L) IR Em
2 TCHIREKEL 70D 5,000xg T 30 5O L T dhi % 42 % 5mM Tris-HCI buffer (pH
7.8) \TEWT 5.

S, DFEEL;

D Sicn & S OB L AL AROKETHEMLTRAMET 2.

PULOoKFETHRLL St L0 Sin BuFn 3 EBOMITRE—0BZ LY L, H—TH 52
ExRLOLTWA. 2T Archibald BTk > THTRERDSZ L, S; © My 1 1. 14X 10° (Fig. 1),
Sicw DFNIE 1.02X10° THotr. Fh, FL S, 2o T SYow=5.74X 10 1%sec., Dy, =4. 176X
10-7cm?/sec., % fj\»T Sedimentation-Diffusion (L2 L W 4pF R Z 3B +5E %20 My 12 1.20x10°
Thol.

p YT (Trypsin);

Sigma Chemical Co. #o 2 [ul#Ef kL L7z Type Il i, IS - Tk HER * BERF
THRELAVEOK Gml L) TE»LTHN.

KEPYTL VM2 EE Y — (Soybean Trypsine Inhibitor);

Sigma Chemical Co. 8O AT HHBML 2MEE ML L Type1-S 2 1) Py v LR UL KigikE
LTRWwk.

ATP (Adenosin Triphosphate);

Sigma Chemical Co. 8o 2-7 1 ) v 2 i *xH\nic, 260mp QEEORLEOHES (2 OHOLHTF
WIeAE L E1em=14,900 TH 2) 4 H 20mM/l, pH 7.0 (Z38% Lkixi s LT —20°C [TfRfFE LT
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Fig. 1. Dependence of apparent molecular weight of §; on meniscus concentration.
Reciprocal apparent molecular weight was plotted against meniscus con-
centration (Cm). The initial concentration of §; was 13.54 mg/m!/ in 0.15 M
KCl and 20 mM phosphate bufler (pH 7.5). The run was performed at 5°C.
Graph is a least square plot. Equation; 1/M,,,=0.0237 Cm8.773.

DFP (Diisopropylfiuoro Phosphate);

Sigma Chemical Co. o d D Efniz. B> Tl pH7.0 [T, 4X10*M o jpikis
T,

DTNB (Dithionitrobenzoic acid);

Calbiochem Inc. #® 4 » % Jljv» 10 mM, 0.1M phasphate buffer (pH 7.0) o Sk TRIBITARTE L
0.1mM TR L Tz,

F# —+¥ (Nagarse);

KK P QBRI HEGE AR L Y HFMEI N D 0L Mndz, TSI - TSR KFFCOBER 2 HE L
BYRoIRETHEN L7

PLE@BRIRLA ORI 310 D [HRE R O3 2 E L 7=,

X B /A &

ATPase FHDAE ;

HUENE ORI OB ELREROL I TH 5. RIGEERAR 2ml L |, # vy BB
Iml H7:h 0.2mg, KM I 0.14 508 0.5M KCl, JEHEERA & L € 12 5mM CaCl, %2 s 12
1mM MgCl; # fj w7z, pH IZ 20 mM Tris-HCl buffer PH7.8) 2 w(Z 50mM Tris-maleate
buffer (pH7.0) ZH» TH#HML, ZhIiT ATP il % k@B d» 1mM 242 X SIEmL7.
Hd 25°C o fEilT T I h o, F 7, RIS RIGRKEE %50 109% TCA (Trichloro acetic
acid) #2322 LT o THEIL X E 7z,

BRYVBOESR;

Martin & Doty OJ® TA VT F AT AT —A— RV LV BRAMICL o TRERIEICL - TR
L7t ) v B il L TS — A X TR 3¢ 660mpy olETHAEE L.
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2FvvBEUzI A v Ta=y @O ATPase OERFERIE ;

sAvY BRI IAYY YT a2y b ATPase OKIE I} 1ml H7ch 2~10mg O & ¥ X7 iR
ji, 0~1M KCI, pH 6.0~10.3, 35°C o &fFTRIE I 1. INLOFLVEEKHREITOREIT
Lwantnd. 35°C ITRES N RIGRTE b @I —ER 0.2m) L, 0°C THHALT
3rnfe ATPase JEFERISE O KIGE# L 1 CRAIL 10 BRI T 5 L RABICEERIGEE LT,

SH £DER ;

TAvYRIEIAY YT azy b ATPase 0RiEICE L% 5 SH ROBMEMAR Ellman®
72 ¢ HlE = . DTNB (Dithionitrobenzoic acid) ®{ffE#% 0.1M phosphate buffer (pH 7.0)
ERL T 1mM ElE L cdor 0.2ml, R T RE & X ¢ EE TlE> 72 0.2 M Borate
buffer (pH 8.0) % 2.5ml, ZHITHFK 1mg TiRA Lg% 4ml t32. ZORKBEBREZRI
20~30 3 iE+ 5 L R#to SH Lt DTNB ORIETHBYET. 415mp FRETHREAERLATHR
YR H % 13,500 & L TRORILH> T 10°g 7Y D SH o TR,

40.D. ;15 1/13,500 Total Vol. (ml) x 1/1000

EE(LDORE ;
sV BRI IAYYYTazy b E Iml B7ch 2mg oF vy RE, 0.1M &L r0.5M
KCl, 20 mM Tris-HCI buffer (pH 7.8) 0% 35°C 1{R#F L e OREELAL E 20°C = Ostwald

R OREFEE R B\ TRERRICIE L 7. 3 F vt LTit 30 @ Flow time % 3 D% 4ml Ok
eatr, HMM-5 3% (8 HMM-10 (i LTIt 200 @ Flow time %3 D% 2ml ORI,
X b2 S; XU Sioa 1T LTI 4808 @ Flow time % D%t 2ml OB M VT

A ORE ;

TAVYRIRIAYYYTazy br lml Hch 2mg 0 & v BE, 0.IM B 5 0H
0.5M KCI, 20 mM Tris-HCI buffer (pH 7.8) ®%&#T 35°C (TfR# L 7o oA BOZ L T HE
=, JASCO, Model ORD/UV-5 o fi)t/r Bick |, 10mm e ZHnTkE, &/ 7 vk
Yl & LT 3,500~5,000 A 0pETHE L. TOMRED a-n) v 7 AORERBRT 2 —b, 1E*

3[R]; _ a¢} _bnzi‘)

% Moffit & Yang) oR 3 [m]=070 =" 0+ THTARLL.

s [R]lzf[?‘]x Fi’«ﬁi’ﬁo%ﬁﬁ (115)
n; EREoEITE
aps Fky)%ﬁ?.ﬁ
be; RO DEH
Ao; 2,100 A
2 BELEEE A)
1,000
¥="exd
[C; pUy B gldl
d; wrDEX

l o BEREHOBES
[m]; BRVHRERLE
L®T.
Sephadex G-200 Column (C KB4 ILRAE ;
2mg S,/ml, 0.1M KCI, 20 mM Tris-HCl buffer (pH7.8) o TR Sml o RREIIHE
L, 35°C ic 0,60,120 530 L7c. Zhx 0.1M KCl, 20mM Tris-HCI buffer (pH 7.8) T3¥-#
1Z L T 3 \» 7z Sephadex G-200 Column (2.6X 100 cm) (2o wRE L KCl g (0. 1M KCl, 20 mM
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Tris-HCl buffer (pH 7.8)) % 1 iz 10ml 0@ X TH L 45MABL, S BMBITLI-oTEDLS
AEB T LT RN SHEEINTH TR BKE 10m! FORREICED 280my OoREE
THREEZHE LKA L7 (Fig. 13). ZoR»bE£ED 2 7 B2AIET 2R I 2 Xfibhicik
DOER R EMPE 2 A CEHE LHBH L7z, =—#—& LTHWI: Blue dextran L UNB D 3
A7 uerolDiiBRzhZzh 660my L 500my DIFEORNEEDHADLRE LTz,

BRFFEHHRICKLIBE;

HMM-5 % 35°C IT{# L e B o+ BIE L. 2084 2mg HMM-5/ml, 1M K& 7
veE-y AR PH7.8) BEBEL THVWLR . ZORKETITH T3 MAEY o i 0.5M
KCl, 20 mM Tris-HCI buffer (pH 7.8) 0% #H 12+ 1752 HMM-5 ¢ 1 & ATPase [iZ 3 ¥
Zd—HFT 22 Lo bnic bTERSN. Tn% 35°C T 0,30, 120 fpjm# LB L7z, L0
FETHBI AL 0.04mg HMM-5/ml 0 3¢ IM BB 7 v E=v 2 B CRRILZE
BEEHEESI D L BRI ESERNER 5 B 5 »id Vaponenfrin neblizer T2 o ¥ 2 (TR XD b1
1o, TNEILITASEKTATESMII LT 10:1 ofiE bS53 L, RET Coating L7zdb
ABEEE S v V2 2kl LICED L TBBOREERE L.

29 LT RSN A RE Hitachi HU-11B OB FHMBELZH W T DKV 0BETNES EE
B 50 oxtfpL v X T 29,000 fHICHEK L THERI M.

BB O

HMM-5 £ h 08 S; # 1ml $7:h 2~10mg ¢ 2 e @, 0.1M KCl & L f 0.5M K(J,
20 mM Tris-HCI buffer (pH 7.8) o4& 35°C 2R L -0k ER L U tkBITE 3 2> T
RENDLY2)— vy H—7 OEBEMES LITHD 2 7 BOIBER, »FREAaKAE 80
E, Y2 —vrh¥FREHo Hitachi UCA-1 BAoTABELEELR W CHE Lz, AL
H—EBERL LU ER v (GRBRHEEAER) 2 Sv 7 BIGRAE v (Archibald (2317 54
BENER) TH5.

HEER R e — 2 — i 20°C, v — % — oAl 7,060 rpm TR L bR EHBROZEL 2
bRO LN, WEEHIR v — 2 —EE 20°C, v—% —o@EEHK 60,000 rpm CTHIE L I OBFD ¥
2 ) — L YHoBom#EE Radial dilution Rz MEL TRObI . TR0 —% —&E 5°C
v — & — oA 6,020 rpm L 14,400 rpm ¢ 12 3.0 L € Mueller o532 |25 5 T Archibald
BEHWTHER S TR T A RN AQ 2 R BEXE Iz LTRkOLh Figl). o
BoREOREAZ 0.728ml/g LE L THE L /.

PEBCERCY R—RITIEAMITERBEN 23 %2 bT, K (hE) OMITLERIGEE S Z\n 2K
DFO (BE—EE) WkrEr 58, Fokh (h#) REHOBEARILE LYy 24 miik%E
L. THRBAIRECET2REOBEOLEE do/dy LEHMSR U BAMREBICHI BEBL

%) Bl x L OMOMEE LT ; (o), = qapyee /4Dt THbERE, 2TT dejdy &

MO olli#E » =0 OIHTRARE L) L, 5=00HORNTHHKTSS. t DBhALhbbbT
€T HP=C, T 270 b v 2 SHHBTH T NEKOTR R0 b L THIOMBE & 3

12 de/dx & x oBGEoMBIRIKS MEL .25, de/dx & x OBBOHBORKEIT I TH ;

(49),.= @D THE. —BIZRAROMIFEREHOREO KWK TEDI NS, T%
bb, dn=Cpdz/de T dn REBLELEUOBE Co ORI LBEROLNLOETHS. 2T
<Y ABAHMROBAMIC 22T (A1 /d2)max=—An[ArDOV* L% b i HUBOEY “D” %
Rz & D=(4n)}/4nt(dn/d%) nax L% D. TOHFKET “D” RO IBBHRROZEDO S THMET
BEUT Co RABBERLE

—J, HMSEHCY 1 dr/di=Sor () ORTEHEN S, TTT W RAME, 0 D
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IR, “S” BB EHMTH S, ZoQ)RXNEE/E a2 2 =2 B2 “r” hHRRE “t” 12001}
LIREERME “re” FTEWNT DL ;5 In(ro/ro) =S80t (2) L% 2. B EMIZ B L TW L thi
W2 LT “Inr” BRI LTSy FLTRO OIS, ZoOEBROGED “So?r” T5 2
A o BILHOMTH 00 “S" i ZRVLIENTEL, 25 LTROLNS “S” ffld e
OBERTE > > Bottom F TORE—EHFIMOBE ITXHE T 5. “S” ORI+ 2 BRI R
MEINTRZENHE2RSRICHH L TRERK S=5"1—-KC) 532 L 0RBXHHEE L 0l
FHWHIEH S* N 25T HENTEL. Thbb “S” BEABEICHT L “S” R “C |z
HLT7ey b LTHONZEROUF 2OROLN B, 25 LTkdbhi “S™” ffiz—fgic 20°C
OKREFRLEELLUHEZHEOBREFTODOITMET 22 E03TE 2. +4bb ; S%ow=S°-%-

e Cl0Me cpz. TTT Oy HHE, 07 REIE 5 RSHORILE T L
Nzow (1—-23p)

BT LA TFROMNE

PR 71 TR DS & SIS & BB OMADD x5 ES LR % X5 RIBEMIALE L 5.
:@ﬁ@%geﬁgﬁﬁ%%&ézaxibﬁ~%%ib5:t#m*é.$@#%&3h5&%ﬂ@
FEW A WA A CED, T hbb  J=Co—D=0..3) sz ¢ =D 1y 5 oo

cj;u@ﬁaﬁ@n;amﬂ,D%?um&u;amn%tbf.:@6&W>wMt@ﬁusw¢

RT, [1+d(lnr)/d(lnC)] dr/dt

berg X ; M= D(I=5,p) -4 ERALTERRETSLE;
M= RTO+d(Unn)/dAnC)] 2dUn0) (5) somi 7. 2 gsmcmRHRRIER 2T 6) R o
(1= ,0) FIG)

SFO LINRLIGE {2 O IEBRBIRMN 2 THFR M) RIEBRTEICS T 2 gL o filE ok
RPOEEROON L. FHRBITE LB “r® 12 LT “InC” %7 vy } LTBLAZEROM
#BE O RIRAT 2 LERFHHTFRBROON S,

Archibald %V ([ kBB FEDAE ;

U FEEIZEWTer O 2 =2 2L Bottom QR ICHE O M BHEEL 2. T hbb

J=c4r DI . 6) r I = surr. @) b J=esutr—DIC @) Ru@a. 4szanal
Bottom TREFICHEEOHNEL, HITEHREER U &MHE2R L TRREE2 L0005, Ju=

Jo=0(Jn @ X220 AR BTBHHAOHN, Jo 1d Bottom T3 1F 2WHOKN) LA 2. #oT;
CnS®rp=D(dc/dr)p---(9) 3 LU, CSwr,=D(dc/dr),--(10) L% 2. Zo@E (10X 21T

%0 Svedbery DR @) B b A =% A RT3 1 AT M= RT[14+d(lnr)/d(InC)]  (dc/dr)m

(1—73p)0?

CnTm

2L U8 Bottom (T 34k ; My=—RE+dUnn/dUnS)] | (defdr)y  yiny  pol peans
(1—7,0)0 Cyry

TRAFRABERIEEH D ZEAVE 51T Archibald 02 =22 H 2123135 My o (FHST

®/) ORERDTHB.

Im. £ & # 8

I. ATPase %&FOEERNKRST ;
1A v v ATPase ORIFER—REIGITHES T EHBHONTWB ., LI idhdk, EEEE (014
M KCl, pH7.0) 0% TR ® ATPase ORIEDHE I MgCl, %i1 2 2 & 3 % % %43 CaCl,
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(a) (b)
10N 0.5MKCL N 0.IMKCL
\
5 \;\8
s
\

® os} A I
g \13\8
a \A o
3 )

oo . ., . '?‘\ 4 R

0 60 120 © 60 120
Incubation Time ( min.)
Fig. 2. Decrease in ATPase activity of myosin and its subunits as a function of time
during storage in 0.5 M KCIl (a) or 0.1 M KCl (b) with 20 mM Tris-HCI

buffer (pH 7.8).
Incubation was carried out at pH 7.8 and 35°C and the reaction mixture

contained 0.5 or 0.1 M KCl, 20 mM Tris-HCl buffer (pH 7.8) and 2 mg/ml
protein.

—(@—, myosin with 1 mM Mgcla.,

—O©—, myosin without 1 mM Mgcle,

—A—, HMM-5,

—@—, HMM-10 with 1 mM Mgclz

—QO—, HMM-10 without 1 mM Mgcls,

—X—, S,

_D_: N 1-n>
A broken line in (b) represents the decrease in ATPase activity of HMM-10

in 0.14 M KCIl with or without 1 mM MgCla.

ATPase measurements were conducted in the following mixture at pH 7.8
and 25°C, 0.5 M (a), 0.1 M (b) or 0.14 M (for the broken line in (b)) KCI, 20
mM Tris-HCI buffer (pH 7.8), 5mM Cacls, ] mM ATP, 0.2 mg/m!/ protein and
0.1 mM Mgcle (when 1 mM Mgclz was used in the incubation mixture. The

activity was expressed as logarithm of percentage of the original one.

TRELEWE#ELTWSY. L LFig 2(a) 12 L F & 51T 4 ¥ % DEAE-cellulose Column T
KERLLTHWS & 10mM MgCl, %1 2 CdRIFEO—RRISHEREO W, F, I4A¥ %L
Py vTMAMELTHRbLNL IA Y7757 2+, HMM-5, HMM-10, S, S;-» 3 [ U&H:
OFT A4 v v Lk MgCly, o412 22hvb b3 ATPase ORIFOBER—FE TH 5 (Fig. 2 (a),
(1)), 51T Tablel [ZLWF LI A YV OMEBHES, LYVNSWYT 77720 FTEBITD
NTRITOMER M %2, L LamMbids— 0BT Tl (S, Si-n) RiEOEERED %
(%%, 0.1M KCl [23\WnwT 4 v > ATPase o%kifld pH LREOWS ICEE X2 J, pH ITH
BB NENHMBLEIEICEEIN VDYWL AENL, BECREEINEVERELVET v
B OREEGET 2B DLV T AN VEEDLR > TWDE T LM EE IR TRE)D .29,

Fig. 3 CIEHEE (0. 1M KCl) TWnWTiA Yy I UIA Y V4T 7572V FPOREBEDL
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-4, . 4 :‘A’A_ A,

50 60 70 80 90 100

pH
Fig. 3. Incubation constant, K (in sec.”!) of myosin subfragments as a function
of pH at 35°C. For measurements of K, HMM-5 (A) HMM-10 (Q),
S§1(x) and Sy_, (C]) were incubated in 0.1 M KCl and 20 mM Tris-
maleate buffer from pH 6.0-7.6, Tris-HCl buffer from pH 7.6-8.6 or
glycine-KOH buffer above pH 8.6.
ATPase assay was the same as in Fig. 2, b.

I ITHBEIN L E ORERIIOWT pH6.0~9.8 OfTH~<. ZOMI»LHLLA2LSIZ4oD
AV T T AV OB PTOREOEEIIH TS pH KERRIZEAYALEAE LD LT
b, pH7.0~85 oM CRAFZORE I Kk—ETH 52 pH7.0 L Fi L x pH8.5 L Lcit pH
KRESEKET D, COBRBIA Y VIZOWTHEY I3 0 s —K ], ILIRBERIGHEORH
REIA Y OMASBOBELHEFRERBZEELDLTH S,

pH7.8, 0.1MKCl, 0TI AV IUIAY YT 757 22 @) ATPase 0 RiE DB

7tk % Arrhenius O ; Logk:ﬁ%T_w PRHWCHELCRAT 2 Fig. 4 2RO 2 L5 %

HRBEBONSE, ZoMEM HHFERIL = % ¥~ (E) £k% Eyring Theory®® 26, 35°C (211} 3
HMM-5, HMM-10, S; £ X T8 Si-p (T 2EMIL = v 20— %KD B E 2N Fh 4H*=58.2,
57.0, 56.4 % |z 55.5Kcal/mole #s b iz, I HIERILT v F o € —2 L2 EICL b KD B L
4S*=118, 115, 113, 110 cal/dg/mole & % - 7z.

WIT pHT7.8,35°C D&M TIAY Y 2LUIAY 97757 2 @ ATPase O&iEIZRITS
KC BEOEBER . ZOMRIR Fig.5 LT L5RIA Y 2BV TADDH T 757 2>
M3t VT=0.315~0.320 D T H D LIEOME B 2L, Thibd vT BE TdE THEED
#HEREL, I=01 D LEoFEoEB cR4D0y 77572 FEKBRALEELDLLIITH -
To. TORRPOLROZENELONS, BEBETREOEM 2 LY LEERICHHEDE N 0B
REBLEEFBRLTVE, —HEBEBRWEEMRIFREL AL LY, REXZEDIHERBEIH
EREHERBIZHLILEZLOL TS, —BRAF VRERIA YV ERIUI AT T 7572
VP OFMBRBICHE L ATPase ORIFICHBERIZT. 34V Y OEOHA L (0.46) by 7 o4
BRZLS>TIA VY RFORDEHPBEL EPBEAEZVRBOI A VYUY 77527 2 v+ ol
QLIDICHANTIHEERY L0 TH S T L ZBERECEGTH 27-10,19,30
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Fig. 4. Temperature dependence of the apparent rates of denaturation of
HMM-5,HMM-10, §; and S;_,.
Incubation was carried out at pH 7.8 and the reaction mixture con-
tained 0.1 M KCl, 20 mM Tris-HCI buffer (pH 7.8) and 2 mg/m! HMM-
5 (A), HMM-10 (O), $1(X) and Sy, ().
ATPase assay was the same as in Fig. 2, b.

-35]

U o

o
- 4-OT'\

\

Log, of rate constant

-45 . . . . .
(0] 02 04 06 08 1.0

JT

Fig. 5. Dependence on ionic strength of apparent rates of denaturation of
myosin and its subfragments at pH 7.8 and 35°C.
I was adjusted by varying KCl concentrations in the incubation

media.

ATPase was assayed as described in Fig. 2, b,except that reaction
media for ATPase assay contained the same concentration of KCl as in
the incubation ones.

—@—, myosin,
—A—, HMM-5,
—0O—, HMM-10,
—X—, 81,
_D—: Sx-m
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II. 128 - (L2 E OB ;

INFTHRRTREERLLIA Y BIUPIA Y S T 757 22 @) ATPase 0 4:iE 2 Mg+
S T-& LTiE, pH, KCl ¥ %280 Tk, ¥t pH7.8, 35°C, 0.1M KCl kit 0.5M
KCl p&pEcahd 2 v 7 oWl X UL 24 LT ATPase /3% oM il 1T~ 7z.

RIFL MG D LT0D LI 4 ¥ >0 ATPase O Rifi & XS L T A ¥ & il RS 1L fuid
W ED XS A3 2.0 T Kih—3 & % 5. Z oMt pH 7.8, 0.5M KCl 4T 35°C [Tk 72
tfo HMM-5, HMM-10 €3 [ L CTH 2 (Fig. 6 (a)). L L 0.1M KCl thcir o R &%k - 7o M
W% L3 (Fig. 6 (b)). HMM XY X512 1Y 7Y YDA Sy, Si_a 1 KCl D5 L T
BELMMLTIIA Y OB KEAMELMEI O TR E Y ATPase 0 %eif dietrlcon <
9 %A R A EL T IO ITHEE B35 (Fig. 6 (a), (b)). 2 &b ATPase 0 4% & LITH bR S 3
Y ORBUEHEEMRIA VY HFOREEZHBINKT 230 E£20N03. ZhTIOST
O BHEFEZFRRITE D { KON THEEDSERMIITHMT 5. ZOI L2 E D hd S FLPERR &3t
CEBHEARPERITERINTYWL L2 LD LTWEEEL bR L., BTHMEIZL 24T L2
2 BHEMERD pHT.8, 0.5M KCl o%kft 35°C T+ 21 &% & T ik HMM-5 13155

(a) (b)
(@)(A O) 0,5MKCL O.IMKCL
(XLD A 1
40 Oler A/A_—_
NG
L /_. R
/ i A—n
/ A
i [ J
= /
i o /.o oO— O—_o S
Zolot”
» 210'0148 ~ /O
o—
L 0'2 L
/x
(— : _D__—_ [
5=0 —— %8
0.0 N o,ol 1 1 1 1 1 1 1 L 2
(0] 60 120 0 60 |20

Incubation Time (min.)
Fig. 6. Course of changes in the reduced viscosities of myosin and its subfragments.
Conditions were the same as in Fig. 2.
myosin,

—A—; HMM-5,
—0O—; HMM-I0,
—X—; S,
_D—, Sl—m
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Plate 1. Electron micrograph of HMM-5 before (a) and after 30 min-(b) and 120 min incuba-
tion (c) at pH 7.8.
Conditions were the same in Fig. 2, a.
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AR EERIS R L TWws 2 L2 LD L TWw3 (Plate 1 (a), (b), (c)). z» HMM-5 437~ (Plate
1 () it 35°C (T30 sM#S 2 LAE { 1T 5 43 T-[ilids 2% MERL A ITHESE L TW X IREBIT K X 7% BEE 1A
ZAE-> TW L (Plate 1 (b), (c)) T&HRLVINTWVE.

1A v o ATPase jhdkicid SH JEB 5 LY [INgIC SH JE 3Eefb LT -S-S- 444G 2 #ltr 2 & 13
AV VORIFITE D LS BERISIKIME LTnwa EBbh 3o TilElio SH J:o% (k% Ellman
O KW EH W TERGITHERITL 2. 342> o4 0.5M KCl ¢ 2 &Moo floBp ¢ 1~2
moles/10°g » SH JEAsikd L (Fig. 7 (a)), 0. 1M KCl 0% FTh il LHENHL LN L, L L4
YUV T 75 Ay oA 0.1M KCL, pH 7.8 04k 35°C 122053 T LT3 SH o
BTt AL kW (Fig. 7 (b). Zokfo ATPase ifPEid/Eoltd 30% LT £ cidd+ 2 (Fig
2M). 2L TINDHLOY 7777 A FAEEL 2 IRRE B0 (Fig. 9) T 8 Ui sisisg
(Plate 1) TIWM T2 EMMKSL. LEdoTINbO ¥ 7757 % o4, ATPase o J%ih
LIS D SH Lok EdabhEnZl Ex LD L TWA.

pH7.8,0.1M KCl % 2niZ 0.5M KCl, 35°C 0%k TR L7034 v v X I8 A4 & v
77 77 A ¥+ OFENS DL T RIS~ M O PR & gkt Lz, BER ko % Ld b Moffit
& Yang 2V ZHWT by HOZNFEOI A Y v XU A VYT 7572 v FOZFh* 100%
ELTRIFMICHED L. (Fig. 8). 3 A YU ) Py ITL Y MRIN, IDINInwyT 757 2
FZEBIZONTZED —by flilZikd LTtWw{ (Tablel). %7z 35°C (T 205 TIRfs3 2 & 0.5M
KCl, pH7.8 Of&frCld I A v v —by il neEn 15% i3 TL D Lawds S, o —b, fii
it 25% Y EdigAd+ 5. ol 0.1M KCl, pH7.8 o4 1cd A L bz (Fig. 8(a), (b)).

WAL % AT 35°C (2 30 4345 L 7200 HMM-5 1 X 18 S, o%B %@~/ 20
g HMM-5 ¢t 0.1M £ X8 0.5M KCl ownwFh oliad 34 v v olis, “kthsén
bITn2325) WL TR BT 2 Bl — ik EZ2 b 5 2 OO T 2 2 & AR X
hic (Fig.9). —JF S, oYARIA YL HMM-5 (TR LN X ) k-2 & Lz 2o0kidE b
N, Lo S, ORITHM T 2 Eik L BTl L TWw L Soh 0 RnlsdA b, 225
CTHIBBERELE S, RBBITZOKRE S LAEITHKR L TWcvEExbhd, T S @
LA IR I oBE 00K 26— AKOJER T 5600 ER 2 55+ 52 28 T%, X 5T Radial
dilution ZROMIEZT % LTI ORI OMBI L EAET 2 2 LTk o> T S, ORI 25K 554
Zlic. ZOWEBIKT 2 Si OBJEZNET 2 700G 72K, Ok % w001 o5
THLTT 0y b5 EZ0R THE O LD BN T WRAIAZ 5 LD S, olEx#2
T LBk D (Fig. 10). T S 0o B AN ZIEE S 2 IZOoN TRBITKDT 5. 2 omd
F B MEE Fig. 12T L w3 X 5 1T U 4Tl L7z o ATPase o i o #iE o Bl & & ¢ —
#+ 2 (Fig. 12).

WwIT 0.1M KCI, pH 7.8, 35°C OF&ITIREF L 72050 Sy DILMEE “Sao.” O & ¥ 2% 7 PupElk A7
e S OBREZNSLVALEZ TIE LTRET 2 E Fig 1l 0 X512k 2. ZoEX IRV ALY
HOWTEET2E SHE2 7 BEOMITRKORITLDT L 2GR H 22 L2805,

S§S=8"—KC
=5.74—0.036C

—EWEH] 35°C T L7 S; o Bleh L3 S LG L TZ ol 2 >y )4 Fig. 10
LYROTTm oy 152 ORIEKAER Fig. 11 [TL D+ X510 S, oz h EJERHITE {—3
3+ 5.

o Sy EMBLIZNED S) OUBERE 2 v 7 otz ) Liciko S flitiabb SYw
I2E BT 5.74+0.03 TH 5 7o,
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(a) (b)
0.5MKcCL 0.1 MKCL
Iosgb R p— g —9
Q\Q\Q“Q_O
S A, AAA—D—
,,,9 IAA\A\A—A_ Il A A A
5 e ®
L] ~e-0 o
E Sf T 1 %90 _o
>
Q
=
e
o
T
)
o 1 L 1 1 1 1 1 1

0 60 120 O 60 120
Incubation Time (min,) a

Fig. 7. Course of changes in sulphhydryl concentration of myosin (@),
HMM (A\), HMM-10 () and S (X).
Conditions were the same as in Fig. 2.

(a) (b)

10 ® 0.5MKCL SQ O.JMKCL
=
Q\O X —A
B S
\ —®

i X _
\ %
g | o |
N
-8
05 1 1 1 X 1 1 1 1 1 )

0] 60 120 O 60 120
Incubation Time(min)

Fig. 8. The ratio of b, value of myosin (@), HMM-5 (/\), HMM-10 (O) and
S1(X) at t-h after incubation at pH 7.8 and 35°C (—b}) to b, value at the
start (—bJ) as a function of ¢.

Conditions were the same as in Fig. 2.
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Fig. 10. Area under the schlieren peak of ; denatured at pH 7.8 and 35°C in
0.1 M KCI and 20 mM Tri-HCI buffer (pH 7.8) as a function of recipro-
cal centrifugation time.

Incubation times were for Omin (Q), 20 min (A), 40 min ((]), 60
min (@), 80 min (A) and 100 min (ll), and initial protein concentration
was 9 mg S1/ml.

(Q)ZZ(-‘?-C ‘),A r; represents the area under the schlieren peak cor-

Tm dr
rected for radial dilution, in which r,, and r, are, respectively, the distance

. . . rp\2 . .
from the axis of rotation to the meniscus and peak, (_JL) is correction
r

m

term for radial dilution, de » denotes the protein concentration gradient
dr p g

at the arbitrary distance r from the axis of rotation and 4r represents a
unit width of measured fractions of the peak.
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Fig. 11. Effect of concentration on the sedimentation co-efficients of native (Q)
and the main peak of denatured (@)S1. Co denotes initial concentrations
for denaturation of concentration dependence of Sy ,, of native S1.

rp\?2 de ) ] . g . . .
[(ﬁ) (W),Jr . indicates area of main peaks at infinite
centrifugation time of monomer after various times of incubation (Fig.
10). Ultracentrifuge was performed at 20°C and 60,000 rpm in 0.1 M
KCl and 20 mM Tris-HCI buffer (pH 7.8).

10N

o
S | \
% 05 ®
b4 (@)
-
X
Olo L 1 1 L 1

(o} 60 120
Incubation Time (min.)
Fig. 12. First-order plot of the inactivation and aggregation of S1 at pH 7.8
and 35°C.
The solid line is a theoretical curve given by at=g,e~2-53x107*¢ (Fig,
2, b. and Table 1).
—Q—; inactivated S1 (9 mg/ml),
—@—; concentration of S1 monomer after various times of incubation
in schlieren diagram (Fig. 10),
—X—; concentration of S; monomer after various time of incubation in
Sephadex G-200 column elution profile (Fig. 13),



0.D.2¢0

IAVYBEIEIAVIFT TSI AL OBRER 183

03t 120
Blue Dextran ) Myoglobin
=
A ggr----+f &
/
o2} A lioa
o %
oA |
O O \
Ol m'épn ----- / -——0---—-100
/ o no.\
n
Al \ Vi=a \ 0
B e
G BP0 a4, 2
0da00-/—0gPoQ000 . 2o non0aAssanAl
v 20 30 50 60

Fraction Number ( Ifr.=1Oml)

Fig. 13. Elution profile of 1 incubated for 0(Q), 60((]) and 120-min(/\) on a Sephadex G-200

column (2.64 x 100 cm).
Conditions for incubation were the same as in Fig. 2, b.
A 5ml sample (2 mg S1/ml) was applied to the column and eluted with 0.1 M KCl

and 20 mM Tris-HCI buffer (pH 7.8).

Flow rate was 20 m//h and 10 m! fractions were collected.

Vertical arrows indicates, respectively, positions of peak-tops of blue dextran (M.W.
2% 108) and horse myoglobin (M.W. 1.68x10¢). Horizontal arrows correspond to the

scale on the right of the specific ATPase activity.

X5z 0.1M KCI, 20mM Tris-HCI buffer (pH 7.8) @ 44T 35°C {Tm#& L 7280 S, %
Sephadex G-200 Column [ZX % # Vil X » TEBEICHE T2 L, Fig. 3 LT 1Tk
ZEHD S, OMORBHRD L, EHLILLVEFITRO S OBORBEHEMBWALHITLLEDLN
2. LdZD2o0n ATPase FHEBHIIHIC I NTRIZEAEZEDLTY, BEOHASITREICER
IGEWZ EDRLBINTNGE, £0 S BLOTROEHRVBRDTIEAEAED S Zhe100L LT
RIGHBEIZH LT 7oy F+5& ATPase [FHOKE & L U BELMTEICL > TRO bW oD E
HMOBPVOELEREIT—HTHI LA LD LN (Fig 12).

III. EnyBOXE;

521t pH 7.0, 30°C T340 Ca-ir kX EDTA-ATPase 0#(T X 24%:%}X 10mM ©n
) UBEMAAIETHHINZEHEL TS, ZITIAVYRIVIA VY YT 77T AV
EWICHT I ) VBOMEY FH KR L. ZofR, Fig. 14 (@) TLdF &) CaCl, oFE
FT 10mM ¥oey o @eimz < pH7.0,0.5M KCl, 35°C [Z{## L T &892 ATPase fH#: % il
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Fig. 14. Effect of PPi on denaturation of myosin-(a) and HMM-ATPase (b) and effects of PPi,

ATP and glucose on the denaturation of §1-ATPase (c).

Incubation was carried out at 35°C and in 0.5 M KCl, 50 mM Tris-maleate buffer (pH
7.0), 2 mg/m! protein.

(a)
—O—;
—Q@—;

—/A\—;

myosin without 10 mM PPi,

myosin with 10 mM PPi and 0.1 mM CaCl,,

HMM-5 without 10 mM PPi,

HMM-5 with 10 mM PPi and 0.1 mM CacCls,

S1 without 10 mM PPj,

S1 with 10 mM PPi and 0.1 mM CaCls,
§1 with 3 mM ATP and 0.4 mM MgCls,

§1 with 2 M glucose,

ATPase activity was measured in 0.5 M KCl, 1 mM ATP, 50 mM Tris-maleate buffer
(pH 7.0), 5 mM CaCl; and at 25°C.

ELic, IAYCOEA, BLODO30FEIZEAL 100% ERBELZN TN, FoBE—KRKIE
o TR LTe. ZOMRREORIFPLOMELB—BTS. LHLix vy BRETHEIN
TEYNEnYT 753722 FTEBITONT ATPase ORIEITHT 2BHME N EbhTW Z &
224 5 (Figs. 14 (b), ().

Iv. =

®

DEAE-Cellulose Column |[ZX o THEM L7234 Y v I KIA Y Y47 757 2 v |, HMM-
10 » ATPase ORFEDOHEE 1T MgCl, ML T332 k%S %d o7z (Figs. 2(a), (b). T 0EEHIZ
BITHEY SNTDOERE-T WS, LHALTZ P iAvy oFfIixt+2 MgCl, of#shRI1E

Maruyama & Ishikawa |2 o> TEBEIZAED LN TN S,

Licdso THRIZA ED b Tz MgCl, o

BRI 2RBHREIA Y BRI N TR o DD ROT 7 F U BBEL TR EITX
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530&E2bN 5. F7z DEAE-Cellulose Column CTHBIL 7234 v v OBAP LRBIZIA Y v
FP)FVCTHMRLTEBONDI ST 750 2 b2 MBLTINWDWEL RE—AFT 7572
R8I A E D bR h o 7o (Figs. 9,13). -T2 O#MICL 3 ATPase 0 %iE 0@ I
5% 3 & 18 Johnson & Rowe?® [TL > TER SN THRLRIGHEL Y SHMARIGTHLLEELLN
5. AWlEE L 72 ATPase ORFOEFERL I 4 Y v BE DN F T 757 2 2 FIHRINTWL
ToNTD 30 REITHEL 252 &M b E % -7 (Figs. 2,3,5). 2 oBlEiE Tablel 12343 v
XUIAY YT 77720 FOYBEHLLUMLEN S 2 -2 —LOHHEIIEATLDIRTVD

Table 1. Rates of Denaturation of Myosin and Its subfragments in Relation to Their Physi-
cal-Chemical Parameters Rates were measured at 35°C and pH 7.8. All values
listed in this table are the average of duplicate experiments on at least two samples

from different sources.

Myosin HMM-5 HMM-10 Sy Sicn

in in in in in
Concn. of KCl (M) 0.5 0.1 0.5 0.1 0.5 0.1 0.5 0.1 0.5

Rates (half-life
time of ATPase 45 58 38 49 31 45 25 43 25

activity, min)

Rate constants*

(sec™?) x 10* 2.56 2.05 3.06 2.30 3.55 2.53 3.82 2.61 3.82
7 red (d/g,

protein concn., 2.055 0575 0.575 0.350 0.400 0.065 0.075 0.035 —
2 mg/ml)

Rotatory

dispersion 373 355 363 303 359 240 205

constant, b

Molecular wt. 458 320~362%** 114% %%k 102 % %% *
x107° ~510%* ~12] ¥ * %k —

* Calculated by the equation: a,=age-*¢, where a, and ay represent ATPase activities
of myosin and its subfragments at ¢ and 0 time of incubation, respectively, & is the
rate constants, and ¢ is the time of incubation.

** Quoted from refs. 40 and 45.
*** Quoted from ref. 40.
*¥*%* Measured by the present authors by Archibald technique in 0.15 M KCI and at pH
7.6 and 5°C.
*4k** Measured by the present authors by sedimentation-diffusion technique in 0.15 M KCl
and at pH 7.6 and 20°C.

oL EKIGHEIEOHMEA I 4 v A TOREE, FTHELRELLS LT 2h0ME, 4TF0%k
MBEOWRPITREAT 2 L5 ITHZT 6N, TELbRIEEERI A Y B TO0bY 3RO
BIXPRL 220N Tl 2, BOBABELS L2 L (S) K#ER S L2 hl LR
HEATE (Sia) #HL A DLW (Fig. 2, Table 1), X LIITHNIZHBEI 17z LMM % HMM-5 @4:ER
T LA T, KEOMERAFNINENI L8 > TnE 0T (Fig. 15), D I 4 ¥ ¥ 4T0
dORELREH ATPase ORFEORIGICM L OBEA TR L THE I LGB INS, fig.5 TL®
T 4203 F v 77572 o KCPEE T3 2 ATPase @ K% 0#E O IE OHEFH
WFENRAHLIITH DR LTIAY Y OBERM0.46 THE I EHLLELTIIDI E*BMHT
Twnh, ZOZEEIA vy ATPase ORIERXFNTIFA YV T OROMH B EELZRALHET
WL EEXZBERLTWS., Z LTI DROWMIEIRNENT I 4 ¥ v 4T ORFRN W ERERIE
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Fig. 15. Effect of LMM on the denaturation of HMMS-5. Incubation was
carried out in 0.5 M KCl, 0.1 mM CaClg, 50 mM Tris-maleate buffer (pH
7.0), 4.7 mg LMM/m! and 2 mg HMM-5/m! (HMM-5/LMM=1M/1M)
and at 25°C.

ATPase activity was measured in 0.5 M KCl, 3 mM CaClg, 50 mM
tris-maleate buffer (pH 7.0), 1 mM ATP, 0.47 mg LMM/m/, and 0.2 mg
HMM-5/ml and at 25°C.

—QO—; without LMM,
—@—; with LMM,

FARICLTND, AV YORBHKENY 7777 2> 0% ) HMM-5 HMM-10 %% ofho
EDNEAYFT 75722 1+0%D Sy, Sin ERLEI BAAYRERET2BHELOT LN T
LRFROFEDBHZL 52TV ERO—E4, Thbbkiatko S dkFBPToXtEOBRE
¢ ATPase OEEDHEE L 3 2T 2EVI ZLUNTRIBLEAEHEBL ENWENSI TLEEZLDLT
w3, ZYRIBESTFOREX, B, SHREEICESHIBITHT BREZENDLNI LD T
FUUBIBIAY VI T 757 2 M id ATPase JEPICE T2 Y ABMEETRIRETHS T
LRERITHEKDIHFETDH S,

TNETRRHLCELILRIAVYRIVIA Y4 T 75722 a8 35°C THEBEPTRA
B RETLLENIZETH o, ZL T, IAVYRIVIAVY YT 7772+ ATPase
ORTFM A RFEORMZZ VIV ERXFORELLEIRIEVIZLTH D, Fig. 7T TLOT LI
»oME0%NT T SH #0083 35°C T2mHERHELTIEEALEERL ZdhoTe. L L—F
C1k ATPase DK% &S FREOBREIX EBIRF I 2T 5 (Figs. 2,9, 13, Plate 1).  Zhifft ATPase
DEELREIZE SH HBEEL TV AN EERATELY. ZOMRAERRHEEI N TWAOH
%2),34),43)& 2§~§ftﬂ‘5.

2+ % bbb ATPase QK% L RAFMEEL V) HROEBRIEL vy Fo 14 v D009,
39,39 B 2R AT O IAY Y ZONWTHRIN TS, JOBERIGOBBERBET L0
229D AF 9w P HRELZONTVE®, T2bbMATHMEINZLHIIT, BLOIAYYDO—
Bk M) BRELEINEZET 2DLATHEVESL R T WE MY ITELL, DWTEAK
(M*),) %R BENIELFTH 5.

Fast slow
OM — 2M* —— (MH)y  coovreomminiiiaiiee e 1))

(V) an
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BHIHLY Z e ) B4 Y ATPase OMBITL 2HIELME+2 L\ B * HERNITH
L, ZORISHEEN O RITL->THIELBHINLENS T EHIBIBL T,

@ an

22T N3kt D @RI UEEL A vy, N* @EMARICHTS L4 v ok, K,
K, iEHoO—REIGEEEZEZLDT. 2o @ KXt A) 5 O KEXTHEELEAEZLIT (K, <
Ky, etz en ) VBBEFELACELIEZ OBORBR—KREIERICES. s L O & JD) 22
RULEEO#RT AL (K12 Ky), T2bbeu ) YEBBEET A&HT TR, ZoRERANE O
BETHODIC—RIICRITE L% %2 (Fig. 14 (2)). BEEHO (4 v >y 0 BBIZET 2850
RN TR, BERISR RREEEIES ERBEINTHE, 2RTBEOMIHHE-E
DEOERERD L LI HETIA YV OBRBERIGOBES () RIS 2 E2E2 L5 EF225
W, %3 ATP, ©o ) VBROFET LR T REBRRIEEERI N0 Y BLAWIZL - T ()X
o () OBRBETEELRI2LENI L 2 bhdhEi b0, ALELS 2 Lowey
& Holzer®® |2& o> THRITN 7. HORBEEKOLBENIE S,=10.0 TZ DEREHIZE - T/
HEALAZRBALL THELLERBEL I -HTILE VI LEL D LA LT BSMICR
Connell®® p R & —F+ 5% Johnson & Rowe??), Mackie’® oL idR % b, 2ODBEDOLHS
¥ (0.02g/100ml, 0.05g/100ml) FHNTHBIAELL VA TFREWNEL 2L 25, EREFEHLHT
BBERALTH -7 L4 b, Overall reaction F—REIGIZL7H) ZEEMOMITLE. 20k 5 %
BHERISOEERUERR A CHETIEROAVLEVRRO LS 2 HRICHKRT 20TH 2. T45b
b, ) RRESSHEERGIBBEAOERE LT, 3 LEELHTITE D IE S RS ~T—8
HBTHBEEETEE, ZO0—RBEOLDTBROBIEF ISR —REICHIZEL 23T AE L 5N
YhbbY, EROCAZOFRIBEINTAEWN, ¢, ATPase 04 & Fa ey % 5
HRIGRMERE > TEL L) BOPORBRHFE" BREINTRWIY, TALTHRIEHFAE
ERA—RIERBTEDENI ILEMETIRRIORBL OEBRBENRBE TS EELbN Tk
7. ZL T3 MEFHEOMBRIBERICERERICE AL TEFLTRE L »S ik X
h, ZokdBERIGE ZRRIGHIT, REKSR—REISHICETT2E WS ELHFIFEL TR
2. Z0X5%3AVYORE 1) XLV @ KRR LDINIEHBHELD > COFELRE,
ALIZHRTARFEIA VY ZOIOLRBE LTAVIBRYHEMOZBRRILENWTS 55,
Mg bl I+ Y U RPFORKEE EERRITL > TIA Y VR ZORBAPATRHLEEL LN
RREEMESTHEELTE T T2V T2 AERNE PH BETEEBEL VI RETRFPVWTI LY
—BR2BREOTFHRBIZH 2D ZERLDINTHEINLTH L. JOREOHBRERE
RiAyy oewiEho®BAk it b, FLELTIAYYAFORBOERITE> Tl N
B0 40.40,490,40 - IREEERIZAND L, KBRPIZ250IF YV RERIBTIERO
1AV OBREOEEVBELE CHEINBE, ThAST LY ATPase EH oMLk OELS L
—HKLENVENS TERGSRLELTINVTESHS. I LAABREOLANBERRFOBEDES H it
W% 2 5EEL D IBRWITHECEZ 23S HETH L. L LI OmBIENTERERICIE D
I ABEOBERIGHIE > Th I Hh I BRERL IEL T NEVORRETSD 5.

BFEMBICL 28R Tl HMM-5 oZHRIHOBRBTRA T LIEE#MIZZ > LUEESOH S
BLTrhZiWwl, ZHBHOEBLEIRIVKREZEARNLHBAREL TWLAB S LM
(Plate 1). L L, BELOMIOME TR, HMM-5 34 v Y ERU LS REBHLHALMIERLT
BEHLTVRLEDN L RERO—-BRELEBDNIEER SN TW L., HMM-5 83 4 v v 4T
DEO—ATIoTwIIEDLIOERETAROFETT OERRISOBITERMICT 2 ER E %
DBLZENIOEENLLIHE., ZNT, AV VORROBA4FITHILEELZLNTNVE S, %
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B L LTHWD EMITEBDTAS &% 5. Fig. 2 1T LY Le—RKIGO Bl & 804 Ics
W, REWEBONZBOEHRORIHELE B —FKT 5 (Fig. 12). 2 LTI 0BOLBERIR
S00,=5.74 THOYDERL TH2 (Fig. 11). X HITKIF & BERIE © —H 13 Sephadex G-200
Column |2 % 2 # VlBIEIC X » THE b kERD D AHA I N (Figs. 12,13). P LOBRPL S
ZRBELTAVIRY TR Q) RE Q) ROBMORNENREDY BLNE— I W KSE#EE (2 X
o T T2 ENTAEIEES. @QROFTIAYYRIEIAYY YT 7572 At N*
ORIEML, ZRhbLEMENEELBROPICE T NIEMIZOVW TR > Tk, Figs. 6,8, 1T

LT LS RiAYvRIBIA Yy 37757 22 FOWER —bo HAMML T T LPbIT
L SREEOEMANBEE L TVDEZELbNE, THIT —b MBHEMT 2ERR YT 77721
ORTRBEBITIEONTHAT LI ERZLDLTND (Fig.8). Thbo—HOBRPOELDLE
@QROBEHORRIG N* (2B LTRKRO 2o0WEENTREI NS, ThbbOsFRMEDHM
PORBEEMBEHBEITRTL TR TV 5. 520VEOERZNHEN) THEOERNEIOTH
Fidid 3. BESTREE2O0WEEOT, BDFABIVELL LI ENI T EEWHLRITTLHE
LR HEkE N, L L ATPase OFEMAE I 4 Y Y ORRBARRBELTWE I L@ bP>TVDEO
¢ ATPase W OHEAEA B AT ORPHOBMEL MR Lo THERINIETHET LI LREY LS
2HTHHI.

—F, RIGEBRYREE L 4T IRL > THRINIERELLE YV TH S I EVBTEMHEICL-
THEIN TS (Platel), ZOBREREI F Z L 4THEOMER W L REAITL > TAERI N,
2R L LT ATPase OEHSED v 2 * V72312 T O THH). T0L) 54 FHBRBERIEE
AERTHROVTRBAEED VR4 F VEEBELLND. 1A YV EFBRITE VTR
BRBERIGOEE, 14 Y EAVBEOBRIKEELFRALHLTWILIRARZGILNS. Z0H
HARRINTBERTHEIA Y Y7 4 72V P OREWBEORMIZL > THELLIBIL, 72
ORERRBE L EEFBTHL I LITX 2,

LaL, ZRAXTRIAYYHIVIAYHT 7520 FOBEHEROIE XML LREZ N
(Figs. 2,5,6), Z L TH L ITEEKRTFEL LT (Fig. 4). Th b 0oFRRIFMHNEBERITTHTF
FIOBKESICL > TINHLINI LN BLRARLAFEEREL TWE., —RICEBEOREL L
o Lok, EREEOBMENELTIERE LTHKEALHD S, 3, E#Ho0
v bu - RRECHEEASEIREOHRFSE 4S) LTI eI BEN =Y b o —FiT
Mz T, #FOFNLLAIHEROIEBSCNRE > TEHT 28K EEOT ¥ | v € - LBTEAREEL
FEREA->THD, OBRFEO TV Fu E—FRERTRADEEL 45" THLTHTE>TwD
NEENEATIICONTIVEDEEZ R I A IS5 RED I EBMLN TN S,

IAVVRFBEBOA I NI A VT A= T =AU BEEAT A ETABREITE L Z EBHEX
NTW3®, ZLTEn ) YB3 4 v o ATPase JFHEIL & RAZMEMER T 30 fbIT—ik
BAEDTEOT =4 Y ESMMIZEEPDL Z ENWHEL N, Ix v rBIEIFVYY YT 757
2 v+ (HMM-5, HMM-10) © 7 3 7 Ber T OFERD 124 A4~ Bz > Tw2BRER I A v v 4
FOROBHMITEHINTEY, ThHFERREOT =F VEARIIoBRIA Y2 ) YTl
KRBT DBETHD LT THA). —~FHEKEABIL >3 ORBRROBHITI YV ELI/E
LTw3., 1AV YoBERIZHT S 10mM o) VBOBREHRZELMIIAY YO L) SV Y
SREOEITIZONTET T2 (fiig. 14 (a), (b), (c)).

UEDERLS ATP LRR%-T, ©u ) YBE I 4 ¥ Y OFEEBMICEAS LTI A v v EREL
FT20THR%EL, BIZATFHOHBBLAHRRENOHERIZL > T 2) Robo A) oBEICHIT2EE
WBEZL DT THLIENTEINS, T LiE Goodfrey & Harrington #3i5#sF TO 4 &
FRIE LB, A b)Y BEBEEREINANSORD Rk (dimer) B2 NIZERK (n-mer) OF
RAMET 2L NI PWEDDLIIL—FT L., AV HBTFORBERNTNBE YT 7574}
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(Sy) ToWnwTlen ) YBIZIZEAEZOERBFBNE L RE Lk (Fig. 14 (0). Z0 X5 %2BER
1A VY ORREAMOBKEARISBEELZBRATHLETVLEWIBEE—HT230EE2bR
5.
BHEOFBIEE, 7 —RBLUHE ATP 2 Q) Lo () O#EITWLITHEST LI LD,
S) OBEWITKH LCHHE MmN %, BHERIEMEEWAERNE LCFERT S 2 L0H - 72 (Fig. 14 (o).
IO OEMMER O, WhEHEBELE, Zva—2 OBEEME OB 1T Tk BEITEREY 25
5, —F5 ATP BEMEHICHFLCIA Yy KD THETLILIVIIVRETHEEEZELZLRTVS
BE-—HAEAKOR TIA YV ORERITFSZ L TnB L5059 32 Lhp,

zhciRflg e ) YA ATP LRUL S 2EBHEERE LTERALAVD L W) BRAE LT
5, INETCLHEHLIE ATP L u ) YBRET 7 P34 Y CRICELTRLEE S 2882 LT ERS
TEHLLEHMERNELTIRLLSIZELLR, 3INL 200 VEBLAWRERD IA YV &
BAKAETZL, 1AV Y1 2b ) 1~2fA0MEE LTI > TWEI LWL TS 55075.50.570,
%72 ATP, ¥ ) v Eld DNP (2,4-dinitrophenol) 3>k (& NEM (n-ethylmaleimide) o X 5 %2 ¥:#|
12L& 3 34 ATPase @%%%Fﬂ%’-@“%””“’. X LT BENA M, EABE R~ N57),61),62) )7
2 ATP, vu ) Y BOEKIS T IRHKREEOELIBEREN TWD., L, ATP, €u ) VB
Lot RY ) VBOMAED AN X LR ERIERNTZ2ZLRHEREVY, ZhboRY Y YBR
14 vy ATPase ORIELHET I L) XAHTHELEN T2 2 LR EAHKS. £ LT ATP £H
WSRO RBRERLOIRU L) 2 HE LOBBBAERIIG L CIA v L UEIA YT 75
TAY P ERETEETHERTI>TWEEEL LI ETE S (Fig. 14 (o).
FEELAINREELEZNZ L ELT, LEOo—HOBHITHT BRI, 50750 MeCl, OfEET
L2FRTRIEDLONTVDEEN) HENEHINS.

INL—HDIF YD ATP 350 n ) YBOBEGIIICBET 2 REER & I BIIT, X
XREFLER Fig.14) T THIAYYOERRE T80y Y BOMGIZIRICHTZR A
Mg* OBFERBETRENI EHRLDIN, ZoHITH L TREHLOHE? ARKOBRELDL
T3, ALRE250I4 Y YORTAHEHEEIN T ) YBOMFEER? MgCl, oREDHM
TONTEHADT 52 & At Mackie®® 2L > THEINTWE. ThbO#EHRZ I A v ATPase 0
AEHIZRIZTE 0 ) VBOREHREFTRD ATP [TX 2 RHEHR L IIFTRE o 1OBBITH - TRE
INTNDLZLEERELTWE.

V. & E:]

ULOBRBLE DA ERITIVEONLEREBE TR0 EBELZLN S,

FThbb iAo rp ATPase ORIE T L 3 %) R HEMNBEERIC T 2 bbERI S FoRRBLO
AL 23 0ThY, HTORBEBAKBRICET L L) ZBMARETIIS 2BBRBIIE WY
LAMEBRENICHE X, 2AOEHAERIC LTI EHEEZI>IDTHE. ZLTEw Y VB
DOEWMHS BRI OBRLEONHDEEHBDLI0TH>C, Mgr-vo ) VBRERZEPWTALRSHE
PEALD B W IEEABILICH S L CHE—REBEAR TR T 52 LICL > T4 v ATPase 2%
EALT B &0 ERE R D R,

35°C, HPEE VS ERMAZNHET TR I ADNIAKBRVHABE S V7 HEFERET IRAMRBOR
KPEREEEVE L BT T 2 E W) HIER RIS TE A0, LY &R (60~70°C),
X b M (pH 5.5~6.5) TR O S VALBR ks V) Hp o I 4 v T L DBIREETE K
L2 ERBIZHLLTHEI LD OBER & V)7 HOEM S B8R T 5 862 RIRGITH M
L, ZORAHHBRERKICOBIELEINICTIBHATE LI LHITEORBROBMETRIIOWTD
HEMZBRABRNO—BEE2THS). L LEBRENLEALGT T I 2BRBELROBEEE
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RAXTRINONTVEVATORE (BRES) OREWOBEEE L > TXOEHBMOTHDL
MITENDTHAHS.

FIe—F, 2P HE, BREGRMHDAD%LERAEDLY, Johnson & Rowe® piig i LT
BB ARECREEIN TN S,

Small subflagment o fiZ 5,

TR ) EHRD PERKOBAICL > TLERL QO RRBE I A Y VAT ORREFOBERILZOI DL
LTHL OWERBFEPVIL > THEINZOFEOHELD LERWHLMICEh20H 5. L, HEky
X UBABWOKREIGENEETO 3 4 ¥ Y OREWRBIERSOBEE L D5 HbT, FTFHEREED
ZICERT A TFHSES L 2BE0L 2B LERE LTERAR~R 7T TLEI L) T~
B AEERRLZEL L EBRYTHE L EFERRILOL TNV S.

= )

1. DEAE-Cellulose Column |2k o THB L 7234 Y Vv L EWEN 230723 A YT 757 2
v+ (HMM-5, HMM-10, S;, S;_;) IZ2oWnTWnAnA k%Mt TERORBERE L.

2. 3AVvy7T 75720 ATPase @ kifow, pH, BEEEEZIZLEALERLETH- T
s, RISEERL VNI YT 7572 F (S Si-n) REDZRONTHL %o T2,

3. ATPase QEEICA A VIBEREHR IA Y VR IUI A Y v S 77572 v b &S EBEYE
T (I=0.1) BIRETHoT. T, IAVVHTFORERICBOBABAXLERLTNSZ &M
¥ 5 7z,

4. ATPase O&IFILLE 3 %) A FOARTFEMNEBERISRARFETHRH L2 ToERKIGITA L
oD SH R ARG L ZEREERTH 2T LBERAI N,

5 #Z&EWHOBET HMM © S, b/ S k4 72=7 (g-472=y ) Ot BAHKE
o,

6. S, ERBLLTHWEES, B#EO0MTL 20EBEEOMMTE & 8 Sephadex G-200 (24 2 7 v
WEBOERPOUE LEo—REISEE KT ATPase ORIFEOFEER LB —H LT,

7. rra—xE ATP B3A4Av v Ll UIAv V37757 22 O ATPase O%kiE o HEH &
LTERA LN e ) VEBOBEEMBIRZ I A Y VB LEWRNES Y7757 2 PGB ENDITD
nTwd L.

8 IFvroERRPIIZTEr) VBORELIUCERARRLT 20 TFHOMEIERSITHET
DU EEA MBI OVWTOEENE I bk,

BRANERLZDITHY, RIEBTI Twh w2 @REY W& T LIRHVDER, FERSEHE
8, BRATHER, SRARDT, FRE—RBTF, BEBRERE, BE¥BLEE_FR4EDHERIL
FHREONKE—-HEE, NEEEEER, BE7 (BT, RRE-BFRLOLOEHOTLELTT.

A3t J. Biochem., Vol. 10, No. 4 (1971)3® |Z{8#R X N7~ RAXITHKFKE D Data %Nz T, B3 L
LTRETIIOTH Y, IEERFEEZMRLTSD 5.
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SUMMARY

1. Denaturation of purified myosin and its enzymically active subfragments, heavy meromyosin,
subfragment 1 and subfragment 1-n have been studied under the various conditions.

2. Although the dependence on pH and temperature of denaturation of myosin subfragments has
been shown to be almost the same as those of the parent protein, the rate of the reaction increases
gradually until myosin molecules are fragmented to globular heads.

3. The dependence on ionic strength of the rates of denaturation particularly indicates that
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myosin is stabilized at higher ionic strength, suggesting that the rod region of myosin molecule plays
some role for the stability of the protein in solution.

4. Aggregation which accompanies denaturation has been found in all denaturation reactions
examined, and free sulphhydryl groups on and in the protein molecules have been confirmed to have
nothing to do with this phenomenon.

5. No liberation of small subunit (g-subunit) from heavy meromyosin and subfragment 1 was de-
tectable during the course of thermal denaturation.

6. The first-order rate constant determined from analyses of sedimentation velocity diagrams
and gel-filtration prophiles has coincided with that determined from loss of ATPase activities with
time of incubation under the same conditions, only when the subfragment 1 was used as material.

7. While glucose and ATP act as inhibitors of denaturation reaction of myosin and its subfrag-
ments, a protective effect of 10 mM PPi has been depleted as myosin is fragmented into smaller subrfag-
ments.

8. The influence of this anion on the denaturation of myosin and the possible mechanism and
intermolecular interactions among molecules in the denaturation process are discussed.



