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FRZEE R OBEEL (Fn30) - AR N CH % & BRE) L 7= 0 Ay SR O Yeta Ryl > 72 0 &
HHPRE H A =2 DN ED X H 1T LT ATP ORI RIVX —% J)FEHUEFICEBRT D0, %
DR FHEBEEHELNICT D ZENAROHTH S, AFEORELE LTES2EDZ &0
HiIFonsd. (1) BEFEIEZEEL T A = OR/NE—F— KA A U %ZRIE L., BFHEMK
EILETEOREZHE LN L. (2) ATP RSB 2T 4 v 27 A& b Eic, 1 [HoX A
== A — R AL T 3T D ATP IR REAL & 1 23T D ADP &2 o2 & & b
EHMCLE. ELT, 20955 1 HOEZER ATP IKRDIRIBALA S A = > OF— 2 —hE
ZEEEN L TRV | FE Y O ATP KD EEAIE, Z O EEEA 2 HIET DM THL L b &
ST Lz, (3) FZATP KGRI CORIGAT v F o A v 7 b7 a—ik TR iz
Bridz. (4) £ ATP IKGEANDKIEAT v TIZMIGE LT, T—X— KA A VN HEX
HTWB Y U —NRKEL AL LT L, LA—=T —Ah b L THERET 5 2 & %4 FRET IE0E TF1H
MBNETH X LT LT (5) T ATP MK DMK ZIRA T > FIZRER LT, XA =
v EOBUNEREGTALAEGEZ LN B 0 MUNE L XA = RNEH EREEE Y KT L&
HEONI L. ZOX D RREICE ST, ¥ A = OIEBEEDOET LV ZED EIF7-.

W OBEE (J£3L) : Our major goal of this project is to elucidate the molecular
mechanism of energy transduction of cytoplasmic dynein by genetic engineering, structural
studies and ATPase kinetics analyses. Our major results are: (1) we have identified the
minimal motor domain of cytoplasmic dynein and examined its structure by electron
microscopy. (2) Based on ATPase kinetics, we have identified three ATPase sites and one
ADP-binding site in the minimal motor domain (380kDa), among which one is the primary
ATPase site and the others are regulatory sites. (3) We have identified intermediate steps
of the ATPase cycle by means of stopped-flow kinetics. (4) We have discovered that the
linker protruding from the core ring swings as a lever-arm at specific steps of the ATPase
cycle of the primary ATPase site. (5) We have shown that structural changes of the
microtubule-binding domain of dynein are induced at specific ATPase steps of the primary
ATPase site. Based on these findings, we have proposed a molecular model of energy
transduction of cytoplasmic dynein.
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HELNIT D E L BT, ATP KRS
&b I REELALOFEM A T 5. (2)
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(1) V > B —KMiZGFP Z@la L, AN U >
\ZBFP Z@hE Lo A = F—H— KA AL
N, ATP KRS A 2 e b2 9
VI —OENE ZFRET V7 ADELE LT
Boto. ZORER, ATP MRS E S22
Vo B—MN2ODMEOREZITERTHI &
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AAAL, AAA3, AAA4 T =2 — L3 fEFTOATP N
IKIRERRLOD 5 B, AAAL E 2 22—V 5 5B
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P LT, BUNEICR A LI A =Dl
HTD3 Wity TH 2D (Mizuno et al., PNAS
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FE ST BRIWBBICLIbDORHLZ L
ZxLC\5 (Shima et al., PNAS 2006) .
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EY 2 —/VOATP NUKGIRELZ L TS Z
EMBHELINE o7 (Imamula et al., PNAS
2007) .

6) XA = F—F— RKAA v LOBNESRE
AELIFAA U U HEE S 12 1I2h 705 2
AN RIAANLNTRTHATNDD, WHDE
BRhala=r— g R LITEAA =00
WUNEVR Y EB) A BRI TE RV, AL K=
ANERERT 52 KD o HEAICys FEHE
WAL, YALTZ 4 FHEAET2 RobEA%
BETDHENIEBREB ooz, ZOREE,
2 KOLHAIE 1 ~TH KU E— hy (T 7%
) EOWTEY, ZOfS ATP ks
FREBOL E UNERE GO a I 2= — 3
VEXFELTWAZENHE O ol
(Kon etal., Nature Structural and
Molecular Biology 2009).
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