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(AR TR ERER)

EERE—VEENEZAD S, RiCESNIDaRRSRETEEES,TTHEY Y,
TR (Virella), HEEERIE P RS ERE K HOFME (shule movement)
F R EH. U S EMRGRIIRE Chlamydomonas) W ERA EREHEZE
HILARERL. b, FRMSBEEETZS%R (mitss) FMRIESS (cyokinesis),
WA B IER (phagocyosis) thEHRIRBAIIIAE FH,

BT E T RBHERN R A AFEREE A RGER, BRI AR Al
War g A% B B B AR AR L H R AR ORI BURERE LIS, ERIEEREAY
FOUR T — S RN, WRAMEER (cytoskeleton), {ERARFEPELT AR
A UN3ES (microtubule)y %% (microfilament) Fifh{E]2% (intermediate filament), 2{T#
B— A TSRS Ky, PR RS2 (AT IR AR S IR BRAO AR, S E M AE B 1B 20

F AR ARE SRR R EE R TARKNEY, B 1961 FRIFES 27X
13 2 FaniE sk E AN ERE RIS &, EEEW S ¥ BT R
PEROEEAE, 1979 SEE ARG EMIERE ONERESN, FREIMNHESERE
S S HERIFERENER, ERXFENERTIEMENMENERERE
(17 M EE MR sl F I s,

-, W %

1946 4 Jakus Bt Hell A TRHBAREE R (Paramecinm)FIHF LT LA~ EER
B—1ER . 1963 4 Ledbetter Tt Porter ZE{EH 430 W 2 B —Fh U ING B AR 4
¥, B4 Slounerbeck #E7KM (Hydra) RARIEHRRINXMERE M, T xHE
R ZANE. WRENMERAdnEANSMARIRLATREFE. REA
TTEAHBE T EAS TR VESREABR (morphogenesis) FHTMEEEEN TR,

1. WEHEENER

sy L SR i, MEHTE B, ERA 24om, FREE Snm, WRHEE
HiZH150m, ERERAETHE REN pm K, BE—ZELNHEED, MEBTE&
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ERSNHTE FEETHUETIFAAEANETERNER. E 0K EHREA
gk TETE R EN EE KRR CE 1),






H2 RERSHRARBEENRA R
(2) HEICHITS T o R A RIS HUE 107 (b ) () 481 « MR B L B L
(0) MR (a) EBERIBE,

B ELESSHRSE (I GTP), BREAERMESE &, HESEaRE SHYW
FKAMEL (colchicine) B EK-ZTEHG (vinblastine) B, HEBE SHAWLBES T ERIH
LB REARSREE. FoHERni HRok GG, MIngi# 240 Sl fm
A2H R (merphase), % ERAERFRSEH, TEABDHEGEREMI—E,
mE, RARANRGEBEET S RRED TR, NEBHLEEREY (plvpoid plans),
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LA NS EEBRAR RSB LERR. HACOBERNEE
BHHEHANS FERERTE R, BEESRKN .8 MEEROEERIT
S50, 70 N R SIE 25 M EEMBEIF R TEN. AIERESAMIERRED]
Tk 21, MBS Bl R R (Chlamydomonas) RBFEPAE (Dicryostc-
linm discoideum) % EAIHIMEERHHE.

EEM AR RS RS RS, AR RE X T RRER MR, AHE
AFERLEN BN, TRERKHRS MEROEHEM R £ AR E e
BEEREEN,

B A T B 1 TR RRN A R . RERERORSORAE: PR
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B (6.6—6.7), EEGTP. Mg B TRLEARE (37C), HESRE i, PRinmE.
BREFMNGETESAEDARE ZFAMNES (1.0mmd/L A EEM SR T
S0% N8 3)
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B 0 5 A S N T C2) R ) 0 RS SIS (3) P ) TN R
Bf i (4) MaRETEE MR, fhob MikGE She B, TRV T A o Bl BUE

(1) BsamnmsR

RELEHRAEE, SNEREEEESERETE L EFE SERE R LR
FHEAER, LTFEREAREE, CRETHFOmEPFESRRT(E ). =
BENFYRESHPFEERTRERN, K TELR MR MNIEN, MR
SR, ch AR, AT P, TR o il (E R e e, (O b
PR SRR A R, MR IR R, — i S BN AR (Ochromomar) #
SN, E{RAENRN SR, AR R A, SRR ROk e B, R
EARRL . AREEENEETHRABR, ERERE, DRENBADR, B
ElEEERSHER, A LMETmmpEatRnEf.
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(e} @B A=, ZmiE R — R R

(2) yeHaEmEEEmRs A

1963 £ Ledbetter 55 Porter FEREMI#RNZLY BN o2 B AE , S E S5 4010 M B
BUETEE R AL 4R AT HEF L, B AT RAN ME TR B ERN I R, RUE ST R
TR LR, PN ARERMBhRARFENE, HRENATTUES. Al
o PR AR RO RCE Y B R R R B AT R R 2209 URle AR BB AT R BT AT =T
DIEIA R A & i 200 FKOK AR FRAS 4= SR 2 i 46 R B 2R T 1R i R B 10, 98 B R
ANUER A0S 4 S WET 4 k. A SR AU AR A B 20 . AR RR B A, A B T 2 BRIIE R
HORERRAME LB, XEPRET TR E A B DA R HRA
TEEEF (Colens) T FE » THHREREP B A B AREEMWRITH, & L
T e el , i AR K R R R AN TG SE D TIAFERME . A58 L
ol b—EEwAE, HETNMEREARLS T RRERNERTER, ETHEN
UL EAT Y R BT B AR, TR — 1 i SR AR TR AY (R

(3) BHRLINNREFHERD

I A 248 (Miesis) gl B0 KEAHER, HREPEEDNFE S
FIFIRAME R —EAEE, BNZHIHIEERAMERE L RAERNES ZE,
EHAAHME S ELOREHBENR R,

AR o SR R R SE bl iR KA HEN. ZEd0H (centriole)
HELRCE , AL AR B AR 20, BT B R e TR A0 e WIS R AR
AR EHEHES . HERTIReRBAORAR, ERNMEERaRzs LR
& BRI (kinetochore microtubule), HEWME MR EBEH S —&, KOUFILIRE
(interpolar microtubule), R HSERIRE D OEMA (polar microtubule), &
bRtk 2B R, REEEPERER L, RAUARZEMRRE. M
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ELHHENRRERN. FoRNARETISIEANRESNHIFHERGKE
o FAEET TR

BRI A 8 AT R XM EEN T BB — R aRmm RS — gmikie it
MR H R ERAERD T, ATEREEREK SBROMEGHNIE YR, i &
R ENIEE LR '

Foiz (noue) F7n 1953 5 A ROL B R BOEFE G WA S5 Ik e 72 224K
o, HE ARTHAE (bicefringence)o LR River (1975) AXGHE AR EH )
fem AN ) Be BHFEHNE LNEREEERLDAILIENE RS sipEIH®
TlH T R, AT S R 0 R PP e I R B AL 3 0 S R PO IR, S p D
e ABMREKERIENEST, HEREFER, RAKLNERERNGEREE
ko ARRABOSANLFERNELR, REKIES S HE SHEN S NS R R
TR, B ITASRE N RRERERRaKENNRN

M6 HesRTER
(a) HM, (b) B, () B, () B () M NE G, Kinki, CH hfifefitk, EMEIR, CREN,
IM B (RIS PV BB KM SRS ,C8 RORLOF SR NEE,
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AERWERRE —RAEELB-BEREE, X ER S i EEER, L hm i
LLREME. RER INBESHERC2 M E—ROME, XMHEFIRG 9 + 24
o TATPRAVAUE 51820 240m, T 9 MAMNERME ER KA 37 X 250m, HHEIRY
HESNEE—PMEAZ AGubfiber A) J— M2 B(subfiber B}, MIEAF 2 A E{H
Hi % E(Arms), IANERBER —HR. BEEARSREREHEESETEE
BB A TRE T,

B 7 HFERAEDE (A) BERFTHEDEREE (B)
(m) s(2), (b) SLELHTR 5 (or) (ia) B, () PRMME,

MERNSZANED (dymein) AR, A SDS 9N k8 e RaF 5 B £l
5, TEARE) 2030 A S RRIHE, M EFHM Y o MEEARF MEBEEH. 50T



FRE FHEE (53000000, HEE E—HE,AH ATP MUEE. DEEAERMBNY
ML, EhES L RNES 2,

LE B A BT TN AT BEL FHERSENEE T EAEE R H. L&
3 7 D (R AR B 0 B B3 AT 14 30, M T R A B R 58, 30 MBI oE 101,
A BATT A B AR IR s TS B B T T B R R B A B i
SR MR A B 1R B T S R X
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SHAED AR S BEE SN L, DB A LTmaE AR, HLEE G
IEHE 3 (actin), M 22 555 MIRE S (myosin), LB BVIFD, NAHBORNFER
AR 5 R L RIS G A R R BN A b . S I R O R

L & th &5 #

H AR 2 B R AR e, EB 5 Tom, EEFAREY, EMNE8 R d
NZE AR E S EEAEE), BRAERZINIFBHZ, BETURFE
e, Mt s ear (LR e S , S BRE RN ERE S GRZ. a2,
EI R AR AR A RENER N, S kAR ahES e R, B
EREH 2 B RE RN EER O RER,

SENE 2 T AR DUR S N LR B AR B TR 9T, SN E R BT VE S BURI & 1T
e B S RE A AR SR T T LB B R ch A i PR r B 22,

2, WEmEHib

W R GTENEIT I EEENW S S (contractile proteins}, T2EEW LT
eIk G-UBATE . XTI S BT &R F-UgEH, &R, ERMIH
MBS ES AR EZEAR, SR EE BN 20-30%, EHMEHESE
Mg, EREEENN 1-2%, BEEXMREREEN, HATABFRFHIETE
EERTHAFHEA R

B maEd s e S e Sae s Fa (B 42,000), BkER ., FHEL6H
SG(HEEHRANEER N-FEHER) LS RUNEN,

N FRERMERTUEE ARG RE, BR245 G-NEES (G-actin), 44
FHRELNEN, W G-Hlsh B E BIRE A 4K, 3520 F-Mz1ED (F-acin). F-UlEhiE
FEFNTERET FURNSERTFHREESE—E, F-NaIBORISROR & D E§
TE L HE e B2 H2Y Tom, 250 36nm FREE T — R,

AN HEOBERTINNRE O ERN P E S SHHOLIEHRE S (acomyosin),
EFE M H RS AR E, Szent-Gybrgyi (1940) ERRTE A ERE (3 B RSBS00, 0y ATP
ERERIT %, XkD] ATP Bz EAMEANZZEAFNHEED,

MAHEEHEMNMGFEHBARES HPREENRIEERA (myosin), £V AT
PO EE RS ARER TREERE mEFRN ARt TER P, NHEHRE ATP &
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RV R R ATP, S LR LR, DIRE B ATP e LS G 8
i |

ALIRER E—TRXE T, 0 T8 160,000, B2 8 6 £ WIEERN, L DF AL
FELEE 2 200,000, 85 08, 4 BN, 9T 8% 20000 26, NB%, BT BEEA
ZALUFEDHA NSO RRE M- M ROERE D HR. BB S HABY o
B, ERRRSA—mRENLE, SMEXAASNSE0 SRR
AT? Btr(E 8) MBI MNWERd (Acanthamoeba Castellani) WHHIIERE 5105
BECERRRE R EE —FER (2 TR 140,000) MW AR E(D FES D 14.000
16,0000,

ABRE S BKRILRES F U PERTS, T ORERIERES (LMM), 55—
3 BRNHED (HMM),

HERIIRELRE ATP Bl . AESIHBLAS, EMNENERE O El
ATP Bk, ARESIEIEDLES S, SERBIREOSIAROABES, HIBUA
HIRR, R T REE T U UBRERE FRET A RO o i b 7 LA
F- R, XEEERANEESE(E),
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P HIHEEBE, RN O REPMIELTEE B EIEl, W FEREn e &t
MR BENTREL MR AR DML Eak,MERTEEL EERTISER
ey —im, MBELSESNRGER, |



It AEMISREO B NRSEARL (D) RRTRARER() TRBROL Hexley 1970),

3. REBDRE

EMmEmEhM2(MAEIESNRESHUEFENIRE A (ropomyosin) AL E
B (troponin) MR ~MUEIEE-PIHEQRE, BEVNDEGSVRERHHETIRD,
EAR TS (9, 1), EiEmmnth w2, erthie L EA A
AR TS S0 R, R SR — R K 40 R Fb, W BRI — IR B
—MEREE TR, WH LSRN RNES RS R TEREZE. BREE,
minEr R R EREN S, TERNEE e MeEmiazsh P,
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BN A BB NDEQEROME, Rebnke, Foree ¥, Emmersen (1971) F

B 12 RS Eay mim e A4 (M X, Weber 1977)

AR R R S (HMM) B EERTE 20 ERNGEE, My BSERE LTS
i, TEIAL Bk L AE7e %, DUJE Cande, Lazerides ¢ Melatosh (1977) FM#e3ciithis
ATESTIR B AN &5 R A D WP B R R B R R R AN R ARG, T
Bt daE, RItlmengE, RETLS2RLET SIS SRS
Ve EHEEHEENREO TR AR R IHTENR. Fujiwara 2 Pollard (1976)
FFSE L ERTE (1 A SR RS 2 AL e TS Sl S M E BN, e RE S e
FLMETHMEEELEARE, ARETTHER I, BREMEER: & 62 75
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it bo XMERGAVEREENDEOREE R B (B 12, 13),

cRaEE

EERET ] P T
(2) WMESRN

EH %A RERTCERERZ Y, EA RO EREBET S - £FGBEE L,
#Rmb A AT R AR S N, B T, X LR YRR o
(eytokinesis Yo HAYAMMIANI T (543 B4R B FE R — 1 R (phragmoplast), - 5B
HEFU: o M b s, MR BRSO IR — B AR, T Rh 4 SR A SR 0 7 b 40
R 4, FR O IRBB (cleavage furrow), BEFH A A— 520,

e TR MRS T ES SRR F s MR, K A A B BB 5—7nm QIMRLL , Tk
—AE 5 10— 15m IR, JAEFETURB T SWRATGERS. RSN
WALERE £ (HMM) 203, 3K o dn 24 B S0 B SR 5216, BB MBI B R E . 55
R S ROE S Y UMER (conmractile ring)o  WCMERBBRA/IMATL, RRML &
R FTRRAE T ERMFOERA SR BRI BB BRI R & 5.
Rt frd 5 BEEFRUIAKRS I ERNRE S RENRET R,

(3) BERREDEEL RER

B4 % AR BLA M R B A4 AR AL Kb e BT B R Sk , i e R
#i5h (cyioplasmic streaming) Rﬁ}ﬁﬂiiﬁﬂ] (amoeboid movcmcnf)o AN TE A 8 T 4
¥ (chare) SR EEESEREREST RS, TSI ER R Rk L
hFaS 2 (e Fo Palevitz, Ash 3 Hepler (1974) FHEBBNEE R (HMM) 4 E %
A, BT ARSERTRAS TR, £ S ML F N FRE %, mEm
HMM 43 B E I ATP, BIETSKIIAT i % . XA S ES ESBm T £ ENZEL. E
Williamson FiEIEHEFHTHREBIEANE R, LU Kato B Tonomura (1977) 7
MAEMEBRET T EEINRER, Alen (1974) ABLHES BEHURE EITE
A FLLIE0R B, BT BACE SRR R R RIRE, oDl 2B B b
P-4t b B 22 3 BHTF A A Do -

8 (Physarum polyccphalum) 9B FE o SO T R s 2K W7 b 385 5 95 BR300 40
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B, Pollard ¥ Korn (1973) M—H XU EBER NFE T G (Acanrhamoebs) F1453 5
BENSIFOMNAEED,, KR AIEERE BN AT R R R NER R E D
EH FIAEL I FRNREAN T FHREBSUE R
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f B ERERE o Condeelis (1974 ) JFBRILEETE (Amarytiis) BIEHE R AE Wi
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M B 2Rt 2 s A B EVE (4 ,Metcalf, Szabs, Schubert K Wang (1980) Fiéug s
LREARTHHPEENHNEE, Vahey & Scordilis (1980, 1982) NEMR & h
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B A EEHUENEENEE S TR EBEENFM.
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A FHEESED PSR B EEEAL A NERLERSE —R AR, Uk T
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