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Ha P FERICE 2BHEOEBIC OOV TRIAA T TE L OWENLENTN S
S, BRSRARIC KB M DT ERIEM ERET 2) I 20 TERVHON TRV LS ITED
N5, FFICBHEBEEAIC DN T, catalase™?, P D myosin ATPase®? #1227, LD
IPDRED D BITHE L,

SRS, W E U TOKORAMISYIRELZ(LTH S L b, BEASTNEOMN
PRI L 7o AKFUK (G40 2R 2D o b ORBEZTH A THEHI L EMTREING,

X, HEEREBEKT 2 ERGEESTTFYWHD—> & LTOERADHKEENED, EAROHEEED

BHZEAZ L T—20WERENTHE L EbLNLS,

EHI, COLHIUNHNT, HEATOKRES % 5D % myosin B (actomyosin) % F 1,
T ORBE, ATP MBS OMEZEALD 22 — v (ATP RJSH:), ATPase FEEEIC DT, WD
MDOBEBEMEEZTEZOEMWAZMRH Lz, BT myosin B ZBW0 0, coXBEED, JE#
IC fibrous 73475, ATPase A S BETH 2 ATPKE>THFHEH KD
physicochemical AL ERTH MO S P EATH BT END, £ DO A A E M
THH, BIREEAOME, BEONFOMCONT, EELPTVEELALNLLLTHS,
g, myosm BARKT 2 EITHA actin & myosin A I DWW TH, WL ODhORHTE
DEMEMA Lic, X, #iEERoRRE LT, AEHE, REEHCODVLTHRIL, by
THEBELRK,

i

II. MEBXUTHE
1. # pa! RO I, v RS D, ' myosin B i3 Weber Edsal 7
T 2A R, MR TR 9 2%, myosin A E Straub ¥ T 15 SR, FU < MR
LRIET, RIEY % myosin B & 4HE, MY, WINLEHEE 20~30 mg/ml, 0.6 M
KCl A & UTIRIET 5, actin {3 myosin A 7R % 7+ b VK E LTk, #
W22, TEAMERNSmg/ml @, Gactin KIEHE T 5., £ TREICHREL, AWk 10~14

FOALEEREEIRPRITRRTES M3 B
ERRZ &R M20E BRTE
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AR EER L7z,

T MEOWER, KO TR 65 DA A b vov BRI A H W,
28°C THlE Lz, ATP RUSHZ &N 1 mM icts 5 X 5 i, ATP 10 mM tris buffer 353 % N
7 THEE OISRNZE (LA s 5, ATPase §RiER, FREILE ATP 1 mM 0 & % 105HR =41
%Kitk Fiske-Subarrow FICE D~y 7 = v RE N THOER L, NHIEEMD P
SMEELTHODT, OFNGEUSHDO &M, it KCl0.5M, 0.1 M tris buffer pH 6.9,
CaCl,1 mM T# 3%,

BRI 2 € v o E B0 T 56,100 rpom., 0°C THIE Lz,

HASRR D5 E U Tid, myosin B O34, Mmat (%16 cm, £ X 17 cm) I3 4 ml
ZED, IPRBICHEMERMALT, FI474AXRBEEREHRTHFEEES, myosin A,
actin DE AR LR 10ml 72 S0 ml =y a v =g & O, duge i SRR & T U IRBRITHTR
WMPRETTIE S, BREREOME, YA T4 2B2EALCELICXY, TR THEEOHHT
fiteotc, WiRE, COHETHEAT25°C OfKICR LT, —iE (# 100°C/min) o 0 i
@%tfﬁ‘fiofco M, B AREGTICE D, HURS, AVROLPIG O WEE RIS L, BURS

B plateau Ze W E THBRITIE B4 DN TEI L,

o

L. £ B # 8
1 myosin B

# 1 %, myosin B4ml e —30°C ({KiR=5), —79°C(F 74 T4 AT ma—n), —196°C
(WHREFR) THEAMETEICTE L E BN 2 T UABBMEL, chE TN O LE
HEHC >0 T o, ATPase iR, ATP FGHE, HREZNME LR TH 5, HRRNRS 0K
R, EMMICEEBER L LS CHOBMRL, LB SN,

BLRICAOND XD, HhEE, ATPase fEVEALIATET LTH10% IKF L, BRI
WKLo THODIERENIEZ AT ENRENS,

myosin B QZEM:A, BABE L O LS RHERICIEE DI DT —30°C DERERTH
FINLHEFC OO TORREZMEIL DN TAHZ &, BREOWMEJNCERORER/INX LR

Bk HEER K k3 myosin B 0.6 M KCI ¥ o %51

I x5 [ ATPase jG#k:
WO B ) o R % TOAET | ~Prjmin %
(Msp) (1sp) B
Control 0.87 100 0.27 3.4 100
- 30°C 0.48 55 - 1.4 41
— 79°C 0.58 67 0.32 20 . 59
—196°C 0.63 72 0.30 2.2 66

¥ BRI 2 W FNEEREE (—30°C), K2 4 7 4 R =T a3 (~79°C), WHEFH (—196°C) TFfF
5 fo. BUSENEIE CE DR fo, B —E TR,
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D,0.1% D LTRE L MBRICERE—E
BB, UTFICRT SBTIR, BRARE
BAT01% M FICHRE LT >72, oo}
Catalase DO EFEMH:IC DWW T, /) o—gTTT T T
JIP U, BEREEIE O/ & O IE KRR
PETTHCE 2T LTHAEY, #1
FORES, BEEXIIEREED
PIRZIER LT %, ZOMCDNTE
TR T 2720, BRMEE—E DR e o %
T, UG D BRI E & — 1T U T B HE 1R myosin B o HifiZH# & myosin
%225 2 1 A DN TERETE - BRI & BBk
e 0.3, 4 5T O A RS, MElh, HeEsiE SRR 100 & U A o R ol
SRR D MPLAFT 125 WD E B A 4 ml THIZD £ BB O T, RS T DI T4
DOMENEZ GNBD, HIRNIEEE LTREXABTNEELS,
HEGEE E ORI DON TR, catalase DIFAD & FRE, ATPase iHHZdE A/ Xz
E, THITIET 95, MES IR CNITHN LTIET T 22, MEMNS 85 & Qs
TEalAssbs, —J, FEREEEALES, BMEMMENZEEREIRE LD,
ATPase FE# G FARICIET L, KEE ~1200C I TRIETR/AIOBEN T O T
LURICIRTF T 5, IWEED oG UK S BN RE B LD REIEHEKIEZ C ORI TR

50

HoNIEdote, BRICHEET S 1T, ZEE M BURG B DRI U TR g 2 ol Blik &
HHRFELUbNSG,
vo,g- . lf;OO'

so}
o] I 26 : ub ) t;o 'C /n:m' o = —IOIO l —260 C
F2HE myosin B o2t T 2 BUSHE 0 B #£ 3K myosinB o NT B
e TR T B 1 TR RSB RE IR BE oD 4
D R O i Rl B S 20°C/min

® ATPase fEif B EIERE 12 —50°C 3B 1EEFL
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B4R  myosin B o ATP i & 3 Mgzt 5K myosin B o ATP i & 5 ¥iEEL

HEHD BR M B Acxt W

Wl ATP 3R ngs o Bl B -BEEEE —40°C
A-xd M C- EBIREE —190°C
B mifE i 15°C/min BEHAE 20°C/min
C-BifEs#E  1°C/min FEhE ATP B AR T

FRRLE —50°C
RHNZ ATP IBInER

FAUREIZ 0T, ATP 2NAMORMELD 2~ v EH B E (4, 5K), o
HEHE @ B RURIC X > TIEF LT 318459, ATPIRINEL# O RED B/MERIZ & A S %
fhg g, EME & bICREMNOMEL FTHRE TS, C 0T &1, HRRIRA myosin B
@, myosin Bs=myosin A+-actin OREHCII 5.9 2 84, A7 < & $ actin & myosin DfES

MICRBEAERBLUERWCEEZRTHDEFAONS, X, EHEMAREWEE, ATPIRMRM
”’vj:@ﬂ%!iBZ%EﬂﬂC:}‘o’b\“C, KD E O ER P3P B 78D, ATPase JEH DT &IEHIC L b
BLTOS

2 actin M Ak, actin-myosin QA HEIC KT T H

HURE RIS & B ZSPEASJEBRIT actin-myosin DREGAICHEMT 2L 5 h2 WITHF 3 2
7o¥, Geactin, myosin A % B2 [CHIRGRE L7z DB, actin O T At (G—F £#), myosin A
OFEEE, ATPase &Mk X' O actin & myosin & #54 X &7 &K actomyosin {E 2T D
ATPJl Sk S & O ATPase {Gk A i Lc, chvd O RE—TL a,’;; 3 FIRT,

6 R, HREE L7 G-actin RIS, B 01 M KCL A2 NA 1o, G—-F iRiko
KRB ER LD THZ, CORBEPLALND LS, HFHE—EDE &, FER
JED SR ERED 1R, BHEA O REEAET T B WA A5 S 15 78, T % D F k- B B L
et & ic‘: /véﬁ U, XEHPENCBODATH Y, Gactin OHURRIEIC X 2 ZIEE D
Th¥hThsLELOND



iR X 2 myosin B 28k

0y 1]
BOK actin @ G-Fig#ic b K3 d
BRI o e
il KCl 73 0n s o i
actin 5 2.5 mg/ml
A8 B---BEgE —50°C
C---BEE —170°C
G 50°C/min

[0]
7 e
Q.5
025k
1 1 i i}
O 5 10 15 min
i3 fiiy
=7 actin-myosin $AEEIC B X

¥

HAGRLE o 5E3
AEWE B ORS BE
B ATP iRinge o R

Ast
C--A*M

B...AM*
D--- A%M*

13 U RLIR o ML % 520 1 a0k
actin & myosin QEEHRK 11

$F23% BB X B actin, myosin A DZFEIs X U actin-myosin $EARE~DEH ()
No. 1 HiFEHE 1°C/min BB —50°C

85

i B ATPase 7E#:
TR KB ase itk
ATP A fnw | KCIIR It & .
Vsp % FBMEET | 5 B EHE | ~P7r/min %
(Wsp) (7sp)

A (cont.) 0.34 100 — 0.52 — —
A¥ 0.32 - 94 — 0.34 — —
M (cont.) 1.69 100 — — 4.2 100
M 1.98 117 — — 3.4 81
A+M (cont) 0.72 100 0.31 — 6.7 100
A-M# 0.69 9% 0.31 — 6.1 91
Ax.M 0.74 102 0.31 —_ 6.4 95
A% M . 0.71 99 0.32 —_ 6.4 95

A--actin, M---myosin A, A-M---actin & myosin A Z§HE& S8 A actomyosin Z7/R T,

*RHEAREO WA S ST,



86 B @ B
No. 2 HEsHEE 50°C/min BFERE —50°C
Hi 3 ATPase i&
7 A ase Lk
ATPR In iz | KCli&ic &
Usp i X BT | 5 B M EE | ~Pr/min %
(7sp) (7sp)
A (cont.) 0.34 100 — 0.52 — —
Ax 0.31 91 — 0.52 — -
M (cont.) 1.69 100 — — 42 100
M 1.77 105 — — 3.6 86
A-M (cont.) 0.74 100 031 — 7.3 , 100
AM¥* 0.75 101 0.31 — 48 66
A®.M 0.75 101 0.28 — 6.5 .89
Ast N 0.66 89 0.31 — 5.3 72
B 3% HEERIC X 3 actin, myosin A OZF#EE X O actin-myosin FERE~DEE (1)
No. 3 BEE —50°C HisEHE 50°C/min
*‘:i?l E’Z A’l‘P fy= =3 H-
7 A ase fite
ATP 7 i | KCIgdnic &
2sp % KBMEET | 5 B EME | ~Pr/min %
(%sp) (M)
A 0.33 100 —_ 0.57 — —
A® 0.22 97 — 0.57 — —
M 0.62 100 — — 100
M 0.62 100 —_ —_ 7 96
A-M 0.54 100 0.28 — 6.7 100
A-M* 0.46 85 0.29 — 6.2 93
A®.M 0.55 102 0.29 — 6.7 100
Am\® 0.57 103 0.35 — 6.2 93
No. 4  B@EEKE —170°C  EE#E#EE 50°C/min
g B " ATPase 5t
R KB & ase Atk
ATP % i | KChiEnic &
Tsp % K BEEBEIETT | B Bl @K ~P7/min %
(776‘10) (7737))
A 0.33 100 — 0.57 — —
Ax 0.31 94 — 0.48 — —
M 0.62 100 — — 7.0 100
M 0.63 101 — — 7.0 100
AM 0.54 100 0.28 — 6.4 100
AM= 0.46 85 0.29 — 6.4 , 100
A¥*.M 0.58 89 0.28 — 6.5 100
AxM® 0.62 115 0.28 - 5.6 88
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2, 3HROERICALNS LS, myosin BIRBGEEMIC L > THERBETIs0IcH
LT myosin A OB &1X, myosin B OEHOREVEMSTH, MERIBEALEL LTIV,
I pickiine 5, X, ATPase iEiH: DK TS myosin B & Hhig LT/h&ED, fit>T, myosin
A RBHFEBIC I BELRR, CORBTROTHLTHEBEELONS, ‘
actin-myosin DFEGTEANDEBZ 4 2 2 DIT, K2 HFEMBOMNTEA L1 actin & myosin
DL (A% actomyosin) =2 < b, 0 ATP ik & 08 ATPase iF1: % R L1 (8 2,
3EBIUHE T, ATP gL, €0/ 08—~y oA T, CokHHEAETSE ATPIRN
KX ARBEETHEEAERLT % LT EDL, ERBLNIE, X, #IHIREE, ATPase
b, MaelhE OMIERBMBARA LN, ZoTEhd, HIERLEA actin-myosin D4
figl Q'GJL/L BEASEELZRIZEINR N EREEHEOMLTHS, 725, MM L7 myosin
A ESEicb o, ATPase ﬁ‘fl’r‘@ﬂ&Tbi% LIS 5 0D REL TFHRINBLTH
%%, myosin A ATPase i DK TE X U AR actomyosin {1 D KT EA K & WO 3 %
3¢ &3, myosin B ATPase fEHEIC LT, BERDOFEMHPLODA TR { ST kO &R
EWEHRNEBS>TVBCEEZFRLTNE,
3 rkomR I sE
CBRICRE N XS, myosin B R HFSAIRIC K 0B LOREOET A A 5B, %&IEE

— IS T ERICIRET H2D T, ZOHEHENL, myosin B 5 T-DSHFRRIC K OWZ L
subunit Z BT AHE, BEOETERTOTRABOAEVS T EMEILNE, VT,
AR U7 0T, BB S &, o E T LT, RGBS A AT R I [ﬂ([’ﬂ—-h 77”'
CRIFIL 100 g ORHD g ) & LTHEL L, AR ZOMHRERT, X, 8 iz

BAk  EENED X ORI

(BER) [ (5)
myosin B Peak |  Peak 2 Peak 3
control 20 5.2 7.6 18 1
1°C/min ¢ —50°C 15 5.2 7.1 I (C—0)
& i —80°C
(>10°C/min) {7.5 5.0 '{:.1 17

myosin A

d 1 4.2 . 3
contro 5.0 j (C=O.5%)
2 W —80°C 5.7 4.6
G-actin
1 0.32 . )
contro 48 } (C= 0'25%)
& W o —80°C 0.60 5.0
F-actin
control 1.60 4.6

. } (C=0.25%)
SR —80°C 0.70 4.5
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E8 BRI L 72 myosin B o i1 K
Aot 8 Be-HUESE 1°C/min —50°C
C-- Ml &l (>10°C/min)—80°C
0°C, 24 St EBEIME 08%  r.pm.=56100
myosin B Ok TH 5,
TR ALNA X DI, myosin BIZEWT, EAMEE, WCHME chtJﬁm
E R, 108 %~ 10% KT 350 L, SOMEICIEIZEAEEDBASNEL, X, R
KhiFEAEERALONTL, COFEDLL, myosmB@d WEENRIC X B RE OIRTIE, 4
DWELITIE L, ST MBI unfold L7 i /P@:Li: HEREE/IcE2bDEEZ NS,
myosin A ILHNTH, FAKERMEIBHNERLTOAICEMST, SERIELAL
EDHHNILN,
actin [Ic BT, 2, 3RO RIIRT LT, Lt{n“ E LT OMTEARRURICE O K
BEOMEMIRL L ONIICbiST, MEMKEE LTRPS PITHEDHMMBASNE, &
FREBEICHES T BRE LTREEHEOLTRED IEL,((WIE’G%%@'G, zboExEBLE,
Geactin SR EETH A Z & » 5 unfolding L »THESMNT 2 EMFELION, PE
DAFREOEAE T LTS EEL NS, Factin i3, SEIBEAEELRLLNITN,
I AR LT B 53, C g, fibrous BATTHB C &M, 030 myosin B & FEEE
SHEFRERLTOSEbDEEDNS
4 B, REBEEMEOHRE
BEES DS, MPABIETHE B EE AL E, MRS YIERO—>& LTORERLE L
W20 BEENS B, X, BEEN ﬁvk&F%thMFFm NTHEA &5 &, MBAKHER
EDMEHEITTE B D T—RICKRREAITHRIICEH &L SN TOBRFICK B L LK
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HB55% myosin B o # Z5 #:

I ATPase EE
Nsp % ~ P 7[min %
Control 0.61 100 3.6 100
15°C 10 i 0.68 11 — e
30°C 4 0.72 118 1.3 36
50°C 1 43 0.72 118 2.1 55
70°C " 0.21 30 — —

6k RFE KK X 5 myosinB o 2 #:

- :
R o E | ATP B AlPase itk

(M) Nsp %o &% ﬁ%{&? ~ P 71/min %
0 (control) 0.65 100 0.37 3.3 100
0.1 0.62 95 — 3.1 94
0.5 0.60 92 — — —
1.0 0.58 89 0.32 3.0 94
2.0 0.34 52 0.28 126 36
3.0 0.31 48 0.25 0.6 17

* OB 6 R

7% actin, myosin A B XU actin-myosin FEERIC KiZ S RE OB

i B ATPase 7
0 B OO ATP % Il i
T L XBMEET | ~Pr/min %
A (control) 0.39 100 — — -
A® 0.7 230 - — —
M (control) 1.85 100 — 2.2 100
M#* 2.0 110 — 1.8 82
A-M (control) 1.2 100 0.42 9 100
AM* 1.08 90 . 0.41 8 89
A*. M 0.74 62 0.35 9.2 102
A¥*M* 0.46 38 0.35 9.2 102

* 3 1 M BET 6 B A-actin, M---myosin A, A-M 3 actin = myosin A % §5&
X # &K actomyosin .

ELWERMBHBHLEEAL BND, myosin DA, IRBPEMIC DN TET TICE L OFEDD
BB, COEBRTHOLRCONTERL, HHEEEOBAL KT 5,
7 HR, V< OHOLHETTO myosin B 0 ML ORERAER L bDT, ATPase i



%0 OB oMo

HDET &4k, HEDOELOBMAALNE, TNEECHESNERY AT, 57
0 aggregation L XA EDEEZ SN, myosin A THRBELMEORMAHOENTNEY,

myosin B O R HFLEWICENTIE, 6 IR LS, HEELoE& B ATP.
ase FRHEDET &dkic, MEOFLVETARYOLNG, ML, cOBa&s, WHHERET
ERYiR ATP(EUD FHFEREICHER S SN, FTRICALNS X DIT, actin,
myosin A DFRETH, HMEHEHOBESEE L myosin A QHEQH NS A 5N 5, X,
actin {22 LOVHEDON N2 & & 1, ERIREA @ unfolding Th 5T EMHFEEN S, actin-
myosin fEAHEICIRER A ON, BB, HEKRWE, HBEHNEOHRTABRDICBNT,
m&zz BERHFERTHM LTS LI EbN G,

CIv. & =

—fpic, BEEBELET A EHESEMT AR I MONTHED, ChidEHO=
HEEDS N, BB e unfolding----+- CEWREDEINTOE, BICBNIHERITH S
N3 k312, myosin BICHWTI, HUEAIRICE >T, RELIDBA LR, BETEED
BT & ACHE LD DA 330 5 vic, myosin B |3 43F & 40~60 77, #IEL# 100, £ &
11600 A o #ifE > fibrous kS A H DT E MBS N TV EY, myosin B @, BREEMIC L3
HEOETR, ok icaFREMNIEEIC ibrous WELEEZE D LIc 30 TFHEDE
MEETHEADEELONS, COHE, FFOWMEBKE> TR &, R, my_
BHCEM S SNENWT ED GO AL T, myosin B X A ICIHERICHEOR S WS TFOE
B, BFO—5H unfold T8 &, AfkE LTINS H-T, SICRILRMERE LR
{Th, MELRIERICHOTL2DEEAONSE, DT &R, WA actin DS,
WEETH B Gactin iF, BHEEEICK 258 OE/LD R AL #id 5 4°, fibrous 7244
BED Factin EIEFICHERFEDL LT3 C &S RABEEIANSHAEES, myosin A {Z, myosin
B R, S4FEH80F, iilikk 80~100 @ fibrous 73H#EE "36% & 54, myosin B
R UBRESEITY, EHOBREANS <, HEEDLAMACHNILTN G, COC &L
U)%‘K WBEADHINA, myosin B B4, actin EFEALTWBE T EITE-T, £

TRESEFICHIVRIEIC IS > T 2 D TRV EBHN S, myosin A FRFEEICHNT
subunit 2T 5 OICEBRAEBET L2 &BMONTWAEY X 51K, myosin B X HEMIC
BRI EIRETH S E B3, Gactin i3, EAQEEMSET T2 HENAAS I3,
FEBE, myosin & OFESEICHERNESNDR NI &AL, EHOBER/INIVWEEZ SN,
FTEEPHKRTHZIDHBNLETHL LEDNS,

myosin B QHEEEMICHRNT, RHEOEBE R H site BHahEInEI T L,
WAL ATPase JEMEDME T35 2 &A s, EETLSEEI NGO TRELLE NS RIHEII
DT, E—%4T myosin A @ ATPase iE: O KT A3 myosin B Tl U THE /& »
&%, myosin B D ATP FUSHENDEBE N LA O NN &5, ATPase ik rhil & O
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actinmyosin & site ~NOEBEOEHEZ DB NEDEELZONE, T OHIT XA D myosin
BliooT, HRREDIC ATPase OiEHE L E INTHE —SHEOEHRA LN HICE
#WH S Y ATPase IFHDETHBEDONZ EOHMED O b HEHINE, A>T, HEEME
& 5 ATPase FEHEQETE, ST R2EOMERERICE 2 ZINERLELONS,

HRERIRIC X 2 EMOBBEZO DI DT EE T B E, HicC C THM L myosin B
DH e, 06 MKCIEBEORBTURT 2 Lh0, BYNICEAONLDE, HKROKDE
W X 2 ERNELONS, LAL, COEBE, 2T KCloMAETSES —12°CYUFT
Tta->THY, X, FUHBSERREICKET S CERUBEDDDI &b LRSICHET 2
ETOHBMMSEENENC L2, HBHBICL2ERREZ SN, #-T, BEOKEAK
DYFRHPREE NN TERLBNTHE EELTINEBDbNG,

FBEM, HTFOBIMCARILIKEEL, KEHSTEASTFEHALT, B2, BAo
WA e 3 MICEERBREZHEDCEBMONTN M, THIZTEE OHMEEEDBRKE
EZD LWCBEBRFESHODEEZL5D0EBbNS, I, KRIKDS ice like (icebergs) k&
EEL, BEAOEPEIEDRICEELBRES 5 CEERTVLLLDLOREND 5100,
X, REHD, SEHEEOOZRIEORAICENT 2 EEL LN TORERAD, B
KOWEEEZE, VWhW3 structural breaker & LT, KE/KDOBEBICEHEZRIZTEIC
Lo THBMICEHOERERITOTREVAENIZEZ G RS 2HMETH B,

BHOHMERICHOT, COXIRMA»OHER LT, dROBRTHEEE LTOKD
KEALDEFTAKRAKIC EBAERIZTOTRIEVDETFRENB D, BEDKRKDIKE, X
O FTEGHL P TIRCIRARPAELRAEZSZ 53 TERL, PLI%%”? &, catalase,
myosin A, B % iR 20878 B S THM AR U 0B A0 BTV T, BHESHRIR &
CDRBESEBL (—20°~—100°C) HEFEL, % ORERRIKROBELOGEREEEL LT
BIRED L—HT B LMD, KBDMERIESEBIT ARKDOREE (iceberg) & H UiCihid
BYRESLITNENIEARZBEH Ui, FHOFERTE, EHEEMNZN L LALRBEE T,
g@c}i?t}s(un AR BRI fo s, SRIC V\Lﬁif\fﬁb, R — 8 D K IS A8 I

KAEFELTIHEMT 2 &0 EER, BRI KREORBADATIHMIATERY, BURESE
mwwm$ém%”u,H%@ﬂWM®@ﬁL&m,m%%&mmm&mmﬁﬁmwﬁf,m
RO REALHHIOIREICEALS LD D TR O E R EN D, SRERE—T O, HHY
HEONE VI EERAAE IS E NS T ER, MID H catalase 1€ 50T b FBEL#E T2
BT B D, CHEKBEDD - LD EHEFTT B 72 DKRIK E K & OB ZIET I,
FOWDE B BRER, KMK~ORBNRRE oD EMGEINE, X, EBRBIER
R EZEAREY, Bih, BEICERET D&V FER, KRKOHITIKSZERE LT
AV EE GRS LI <, RSB IR T2 LMD THHE LIS 2 KO IREBICH 5 O TR
Wt sE L oL, o T, HEUEZRESEROIE EKFIKEBELTHAES
DOKBALDBHEFT LT, TORBHMEMEALKRELLY, BEMERT 20TRELLEMES



92 ' it B M #B

o FIRDRERFEDEE, HEDMBDOMER L, —150°C Fik, o SUMICKE 50D
M,CCfﬁzk#ﬁ@%&ﬁMﬁ§ﬂkt%&%i%C&ﬁ&%%

TR, BUREMOBEE LT, RICENEBRERBIUHBOMRAN S, HBiEOMET
5 K DIRREZEA LD 7D, KRIK DR, KIPRBICEHMBIIRY, ZORRENST OO
BERE L BMAOEIMET XA ZRFEREEELN D) BSHEIN, MMOHETHTFO—HB
IC unfolding %2 U THFRMEMAMICEIL, TIICPED T E U TREFIEESE
TT2b0DEEZLNG, RELLEOHENSFARNWICHEFERICHUT A cLEcoLH13E
AAhFEHITLEEDEEDNS,

H%IE, EBRCHEMSEDORADOKFKOBIELHT S EBBETHD, ThiCE>
T,%E@@%%&@ﬁh%;DEMWM%Emeﬁ%&Mﬁénéo

BB BE A 15 o 72 R F IR IICHE 2 I 2 S e TSR BRI O 2 R T 5.,

] L2

&M’ﬁwi} FIC & A TREVEDEM AR T 5 0, fibrous WEREOHE LT myosin B2 LD
, BREERLR Lo EHic DT, ATPase 154k, ATP SUSH:, &, shBEGBCRE Ui,
)Zzﬂé;]}ﬁu LT, myosin A, éctin DT, HifEES O ATPase 7E#:, actin O TE & 18,
actin-myosin #%&fg % L B,
BONIHERERDES TH B,
1) SURSALIRIC X D myosin B R, ATPase iBHEEE N L, BALMICEELTINE T
BRT S, ATPRUSHRZED SZL, BEE—EO L &, HHTBEN—ETH B & B
SREED/NSDIE ERMED R &, R — L S IR E ORI AR E L,
2) myosin A 3 HFERUBIC X > TEMITHES ML, ATPase 3% ¥ O KT 1 — ol
&M T myosin B X O /&,
3) actin @ GF Iz DE SO HRARIC K > TIKF 9243, B3 2R
MEESIT,
4) Rz BAEHE L actin & myosin A. DB HAe¥ICX B A actomyosin D
ATP JUSHED, ZNAH NN EH S, actinomyosin fFEREICRERNBNEEZ OGNS,
5) phBEfREcl KO RE R, HUERRRE L 2 BE I OVWTEMA SN, COBA,
myosin B QAR S MITHED LTS
6) BUREEMBBRRICRBEEICHEULTO 5,
P LoFEBEEFE,L D, myosin B OHifEkE, BEE LTO, EODHEMDKDOIRERE
b OREBAE- TR BRI EEL LT, SFNOZNEEEZBKT 2 KRHEBHEI N,
B Hy unfolding DFER, MAMWBAFEEMNIESL CLICEIZbDLEEALLI, TOBAICE
HOKFAPERLRETRTOTR IO ELHEINS,



g & 5 myosin B o8k 93

X oS

1) NIEA 1953 B o 25 -~ ¥R RETER0KE (1I). [EEBE, 10, 191-199.

2) Shikama, K. and Yamasaki, 1. 1961 Denaturation of Catalase by freezing and thawing. Nature
190, 4770, 83-34.

3) Connell, J. J. 1960 Changes in the Adenosinetriphosphatase activity and sulphydryl groups of
Cod flesh during frozen storage. J. Sci. Food. Agric. 11, May. 245-249, )

4) Connell, J. J. 1960 Changes in the Actin of Cod flesh during storage at —14.°C J. Sci. Food.
Agric. 11, Sept. 515-519.

5) MAEELSE 1957 BOEREME BEOEBBREE 2, No. 6, 455-462.

6) AHEE - PNTHT 1958 Actomyosin, ATP % WeRpigss: 1L 602-604, HiE&E.

7 #H f 1959 4 v v ATPase o5k, BHBEKBEESR, 4, No. 5, 339-340.

8) Johnson, D. and Rowe, A. S. 1961 The spontaneous transformation of myosin. Biochim.

Biophys. Acta., 53, 343-359.

9) BEANHES 1957 HROMEERAE. |EAEMAS, 5, 168-233, HLILHIR.

10) Klotz, I. M. 1958 Protein hydration and behavior. Science 128, 815-822.

1) WO - BT - RSN 1961 BEAEMCEBROMECR 5 KoRE. £y, 1, No. 3,
40-44.

12) VUZREEIR 1962 BRI XA B E oK. # 72 EHKIRBI 8T 3EE & 3.

13) B9 MRZ 1959 kB KUK REMESEEE, 11 p. 135-220, JLILHIE.

Résumé

In order to investigate the denaturation of protein caused by freezing and thawing,
enzymatic activity and some other physico-chemical properties of certain frozen-thawed
materials such as myosin-B, myosin-A and actin were examined.

The results obtained were as follows:

1) ATPase activity and viscosity of myosin-B in 0.6 M KCl solution were reduced by
freeze-thawing. Based on this fact it is recognized that myosin-B was denatured by freeze-
thawing, although no change was observed in ATP sensitivity. The lower the final freez-
ing temperature of the materials at a constant rate of cooling and the slower the rate of
cooling during freezing to a given temperature, the more the denaturation becomes evident.

2) Slight rise in viscosity of myosin-A in 0.6 M KCI solution was observed. ATPase
activity of myosin-A decreased less than that of myosin-B under the same freezing condition.

3) The rate of G-F transformation of actin was lowered, but its viscosity finally
reached the same value as in the control.

4) There seems to be no change in the binding ability of actin to myosin, since the
ATP sensitivity was never affected.

5) There was no remarkable chang in sedimentation coefficient and sedimentation
pattern, though the intrinsic viscosity of myosin-B was reduced obviously.

6) The denaturation of myosin by freeze-thawing was closely similar in nature 1o
that by urea.

From the results described above, it is considered that the denaturation of myosin-B
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caused by freeze-thawing may be due to the alteration in molecular configuration of protein,
a part of which is unfolded by breaking of intramolecullar hydrogen bonds as a result of
the change of physical state of water surrounding protein.

It might be also supposed that the behavior of hydration water of protein during
freezing is the most important factor on the protein denaturation by freeze-thawing.



