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Studies on the Structure of Linkages between Myosin Head and Actin
Filament during Contraction in Skeletal Muscle
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ZDBEZIZEUL, E 4 D myosinhead I (B A) — (M B) ORISICE DT —A b —7 4
T, T7F T4 A RNERAELTEAMREZ LD EEZ OGNS, 2O AMREEIZAA D
B ATP ZBRrZE L72BRICd 2 DA rigor IRABIC KIS T 2 & —ITE X BTV D03, IHERED A
O X-AREYTHEOWFTED B Z DOF ZATITFE 4 OEERI R STV S [2][3], IFEKR 4 1, v XHF
¥ single skinned fiber (Z351F % high-Carigor (Ca f#7E F CULHE S, EDFE £ ATP ZHY FRu T
YERE L7 rigor) & low-Ca rigor (Ca FE{FAE N C ATP ZHt Y FRUNTHERK L 7= rigor) JRHET D ramp-
shaped release (IEME : AR D 0.5%. £ 5 ms) (ZX3 D I RIGD H#EZ1T > 7=, high-Ca
rigor fiber ClX, ramp-shaped release &V i U G- 2 72355 IZBAZE 72 tension recovery 23 EHIHIC B
> THE L %M, low-Carigor fiber Tl ramp-shaped release 7% @ tension recovery 738 T 72 < FEIRFH]
THRTHZ L. £ERET O ATP @ myosin head ~D#E & & E T % EDTA (10mM) |
& ¥ | high-Carigor fiber @ tension recovery (322{k L 72\ A3, low-Carigor fiber @ tension recovery |%
FTERITHERT D 2L 2R A LIZ[4],

LB FEERAE ) 53~ 1, high-Ca rigor fiber & low-Ca rigor fiber (23317 % myosin head D{R7E
L7 > TE Y| high-Ca rigor fiber 1 myosin head O I 53 13FHII72 AM  myosin head TiE72
<, tension recovery Z/EF % K 5 B2 E A FF> AM - ADP  myosin head ThH 5 &5 x Tl
%, DFED ., IUHEF O skinned fiber TIX, /X7 —R& v —727 58 T KO myosin head I, 7RO EF
DEI7AM TiE7<, AM+-ADP THAH LEZHND,

AWFZED B, XU — R hr— 27 #& THRED dynamic 72 AM+ADP  myosin head % % < & ¢ high-
Ca rigor fiber @ X FR[EIHT12 7> & 72 7= ramp-shaped release Fijf% DI EZLOLIZIZ LY . AM + ADP
myosin head DAEE T DA EZGDH & ThDH, TOMIRIZL Y | BUEE KL O DUHEHAE
OB HER S 5 2 & 2R L CTEREIT -7,
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1) B#f% skinned fiber DOFHEL

o RGBS 2 S Y U7 FRRMESR & triton-X CHLER U TR A FRZ5 L, skinned fiber % {F
HL glycerol % & TeafEIAIR (KC1 123mM; MgCls 5.4mM, ATP 4.3mM, EGTA 10mM, PIPE 10mM,
pH 7.4, pCa>9) |ZfRAF L 72,

2) EBRR

LT O FBRig A Lz,
I AEEAHE: KC1 102mM, CaCly 10.2mM, MgCls 5.0mM, ATP 4.4mM, EGTA 10mM, PIPES 10mM, pCa, 4,
High-Ca rigor ¥&7%: UUHEIAIR S ATP ZBRE L= b D, pCad, AR pH X9~ PIPES |2 XV
7.0 & L7,

3) High-Ca rigor fiber 7> 5 O X RBP4 DT

skinned fiber O — ¥4 ik /I tdkas. iz —RE—& — 28k L. EBRE IR HETE
24um  (Lo) Tv v bk L7z, WHEHK (pCa, 4) (ZXV e RIHEIE) ZFESHT-DH, high-Ca
rigor i F C ATP % [ 75 L T high-Carigor IREE L L, LA F O T T X MREHTE GREMRE L)
THHRREE) % BLASXU ICBWCA A=Y 77 b— AWtk Lz, XMIERIZ09 A T
bolo, 7. FEERIKF OFEAT ATP ZFrE7 572, high-Ca rigor #Z1Z 1% hexokinase & D-glucose
BLOAPA ZINA T2, FEBRIT15°C TR I Te,
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2. High-Carigor JRHED skinned fiber @ ramp-shaped release Aif (pre) M Ok (released) (Z351F %
1,0 XN 1,1 RSt o (B) &0 1,0 K& oMK (spacing) (F), =7 —/3—| if’”ﬁ R,
713 EDTA FE(FE T, 413 EDTA (10mM) f77E T,
2) High-Ca rigor fiber ® 5.9nm JEHRDIEE /A2 K IX T ramp-shaped release DR
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3 . High-Carigor fRHED skinned fiber @ ramp-shaped release ij (filled circles) & UM% (open circles)
? actin filament F13K 5.9 nm J&H#E D58 L7347 O LR,

%=, EDTA FEfF(E T OFc#k, A, EDTA (10mM) f#{E£ F DOFLEk, 454 O datapoint OFERRIE + R YE
e (fEOFeEk. n=3; AMORE. n=5) ZRT,

High-Ca rigor fiber D 7R 18 55 58 B FE[1(1,1)/1(1,0)]1 % ramp-shaped release Al 1% 2.54+0.23 (n=3)
T DD, release #1213 2.72£0.3 CEAMEEIEARERZE) (0=3) TR L7z (ttest, p=0.17) (X 2
/£ F), EDTA (10mM) TF4E FCTHI(1,1)/1(1,0)]OfEIE, release BilE 3.0940.38, release #% 1% 3.39+
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0.37 T, X°1% Y ramp-shaped release |2 L DK L7 (n=5, p<0.05) (K24 1),
—77. high-Carigor fiber @ 1,0 )it D[ (spacing)i & release fii, EDTA JE{F(E F T 38.620.35nm
(n=3). EDTA f#7£ [T 39.20.30nm (n=5) T& ¥ ,release % TILZ 241 38.90.38nm (n=3) .
39.6£024nm  (n=5) T, WTNOHAICHLARICHEK L (p<0.02) (K2 F),
3T L 91T, Lo D 0.5%? ramp-shaped release 1%, EDTA OFMEIZETH 59, actin HK 5.9
nm JEARIZKF LT lateral spacing<0.05/nm TiXFh EBREE(L A Z X720 DIZ%F L T, lateral
spacing>0.05/nm TIXFRE (KX F S 5B MM R 54172, Actin HRJEHRO lateral spacing 1%, £ D
ERRKREVNFE, T F 74T A2 b ANy O % K325, L7 - T, ramp-
shaped release (2 XV ET D DIL, 77 F KR LI I AV VEEOT 7 F U RGN T D
I IE & B2 B D,

B

A FEHRTH V72 ramp-shaped release  (#EME. 0.5%Lo; Frfehf, Sms) TiX, RIL 0 FTET
9% Z L1372 < | actin-myosin head [ @ rigor linkage 13% DA EZ K 2 D DA CTHEEEL TV gk
BEZbb, ZOBRIZESWTARERGEROMREZIL 2729,

%9, ramp-shaped release fij® high-Ca rigor fiber H'® myosin head D% < IV —RX hu—7 %
FT 5§43 - 72 fRHE T actin filament | actin monomer & rigor linkage # ik L T\ 5 EE 2 B 5,
Z @ high-Ca rigor fiber H1°C, myosin head &3 @ catalytic domain (CAD) < actin filament F-Hili|Z 7=
WL THOTDRICRIODAEZ L > TND ERET H L, 2@ CAD (3 ramp-shaped release (2 &0 |
actin filament (272 W\WT S MAEZ, FONLEMIZENIED THA I[4], release (LD 5|
2SN D P 3 AT ROEMIIRER S BELILDIA0] 2T 5 2 LiddE < L #iE s
NTEY[5], EEMICER LR TAERER COMELLOBKEZHRIA LSS, Fio, EMEceE
9 1,0 B @ spacing DR &GN L EBEZ HD, L LEBMIZIL, STIRS]ORE RS BAE S
D& 0.5%DEMFHIC L PRRS D MEL OB K EIT 3%RE L7220  AERFERETRALIK
&2 (7~10%) Z5ERITITIA T E 22y, LD o TARSEER C R B 7= JRE SO IR O 28/ <° spacing
DOHERIZIL, 3R L7 myosinhead & actin filament & OGS EEOZEALBELR L TV B ATREME NS
R HiLD, Actin H2K 5.9 nm ERROMREL(LE | #EEAEDOE(LIZFE D myosin, actin 5 A8 O
EEAL A B L T2 ATREME AN & %, High-Ca rigor fiber (Z%F L C EDTA OZhRNIEE TII2n 2
Eld, fiber FUTTERA I LTV D DAY AM + ADP  myosinhead TH V| 777 L TV 5 ATP OFEA D
WL T RN EZEZNUTHATE 5,

SBORE -

AW Tl FEBRFIED ramp-shaped release % & 1M, FER LD TH LD, G2 ALK
EINIZ, high-Ca rigor fiber D55 & %F b3~ X | low-Carigor fiber ® X #REIFTERZ155 Z LA TX
o T, EIDFEERT low-Ca rigor fiber IZBAT 2R ZGD 2 &3, AMFEOERIZKLIETH
Do
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