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Abstract : X-ray diffraction studies have been made to investigate the effects of binding
of ADP, ADP+Vi, ADP+AIF4, ADP+BeFs; on the structure of glycerinated rabbit skeletal

muscle in the rigor state. Although these phosphate analogs are known to bind

actively

cycling myosin heads, it is not clear whether they can bind to the attached heads in the
rigor muscle. We have found that these analogs can bind to the myosin heads attached to
actin filaments in the rigor state. The present results indicate that (1) bound myosin heads
altered their conformation in the proximal end toward the plane

perpendicular to the fiber axis when MgADP bound to them, and (2) myosin heads were
dissociated substantially (up to 50%) from actin filaments but still remained in the vicinity of
actin filaments when MgADP and metallofluorides (AIF4 and BeF3) or vanadate bound to
them. We detected new conformations of myosin heads attached to actin filaments when they
had MgADP or ADP.Pi analogs. We report here these findings on the effects of MgADP and
MgADP+phosphate analogs to the rigor crossbridges.
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Fig. 1. Schematic of data acquisition system
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diffractometer at the Photon Factory
in Japan.

2.2. N2 ¥ Y

2YUAE A EVEA42(=HAE AT
1-2Fe)E 03mmAE FAR ARSshsich
289 A7E Hol7t 4-5emE FAE
IlmmA=olth <58 Mgds s 454
Fog MG Al Ao §F% Fo A4

_62_



Vol. 24, No. 1 (2007)

2 3% Zo+= transducerd At

Lo} &g A& dZFsgT 239
Laser® % 3ldyiog 7} &

9} 51"% *é\’/}‘ﬂlEA full overlap® Zo]
0}"1‘:} A ?roﬂ ¥EES 1

EH*JEQ} 5‘? éﬂ}‘%ﬂéﬂ ZE3] g 5 9
=& 3. A& ATP ¥-&
2N 9FS NaF, Bes4, AICI3 ©]
wl A control Alekg A ol 20-5‘711 i
Baled wke-3 XAFHEAdS o

ESR 3—3 ] ol&d Az Ze] Ax® ATP
g FkAe] opdE I AlFE AEE A o
2 OoR0E At aEla vA REEE
8L XAE Frsle Adsidt). &, v
o] SHel| whgAlA E7j2f0] XHE F2
sle] spin labetel 28 &S vk X
A 3Ade& AR Photon Factory(PF)e] HhA}
A XAz shvel 2 A e AMgsted &St
Aok XA A2k Agle 190cm, =&AL

ooy

& 3%olgth 2% 25TAA dFstsnt
control Al 24 : 80mM K-propionate,
40mM  imidazole, HCl buffer, 6mM
Mg-acetate, 5mM EGTA, 5mM NaATP,
(pH7.0).
oldE T Ak ZA : 50mM KCigtel 35
mM NaF, 1 mM Bes04 or AICI3, 10mM

imidazole, (pH 7.0).

3. 87 ¥ 1¥

3.1, XM EA

gAY "Ad AsE X-YHFeR Z*
Feta, AAAER GE Aag Wy T
A zhzbe] 379 A8t HtEATY 2
e XA 3EAI HZukAl, oAl
dElukAle] e E W wElYT)

SHEALY XA R4 Fe PoiE
7te ZHEL] vz os) 2o A
HALRE FA

[HEA)
-

e

o

A

oA UMFEs ZEe] Walste] B
A S EE7F olFolR e Arignh HRlAL
T aEY FE2E A5 U Hnde £
& 2 Wi, 4L Wb L AR S

obdm o] Ao & E7) 2% % £59 F0IA AT 3

Aoz FYE 282 T2 VIV o 2
Ao} 4 WA & eES) F2F7)7 o
27 WEd dwHez Fe¥os BT
259 A%} #A% ¥, F %9 9ol vt
U Fe BeuEs e guaee 6 )
20 9T (00U (10)Re s Hel Wb
%, AnFe] £4% FF 5 F 424 Aol

L ERt %L delmEee AAme 7] FERB
BEgle] 143A3 2154 29 wWRAMF YERET,
o] 2709 HRAlE oA BEgHlESY JE F7)
(430A)9] 339} 23} wkAbe] Bt

Fig. 2. X-ray diffraction pattern of
glycerinated rabbit muscle fibers in
rest state.
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