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All vertebrate cells, including muscle cells, contain nonmuscle myosin II which plays a role in a number

of cell motility processes. Dynamic filament assembly-disassembly transition of myosin 1I molecules is

particularly important in nonmuscle cells. In this review, we describe our recently proposed molecular

mechanism for the filament formation of nonmuscle myosin II. We also discuss the distinct functions of

two myosin 11 isoforms, IIA and 1IB, during cell migration.
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Fig. 1 Schematic diagram of a nonmuscle myosin Il mole-
cule (a), and a model for assembly processes of myo-
sin |l molecules (b).

Functions of Nonmuscle Myosin I1 Isoforms

Masayuki TAKAHASHI, Takashi NAKASAWA, Masaaki SATO, Naoya HIRATA,

Mariko MITSUHASHI and Michio YAZAWA

Division of Chemistry, Graduate School of Science, Hokkaido University

NI | -El ectronic Library Service



Bi ophysi cal Society of Japan

£ v m =

DA NOFERRENIIR) EETH B EHUR
BNTERLY, Ff, FEHIA ST, Ser1oiin
ZTThrl8 ) VE{b I N7 ZEY) »BILREIC LR 5
ET U FUEMALATPase WX HIZ ERL, 74 T4
FbEOREMEND. EHMRETS, ) CRRREE
ROT B EMRERYRER AW THlaRIc &Y
CEBEENL I VUBGEET D ENPLPITE
N, FOBMERPFEAINILCDTE.
BREEWICII3EEOI AL NEHT A T+ —
2 (MHC-IIA, 1IB, 1IC) FTEL, ZNZENWFREL
A7 —2BRLTIATUIA, 1B, 1IC LR EVDD,
A L IBIZBAT 2HEIIV LT OTEHH2HPERES N
TE/ CRDWVWTIERR M/ LADLMFORBET
HFENTEIH, ERICREL T Z W HERIN
12D THBY, ZNOHIFEDT 1/ 74 —Lid#Z
NENEL BRI L B2 E—4 — G A2RT. 1B
IZEE—%—F XA > D Loopl & Loop2 {ZHE AELF| %
bOWTTAY T+ —0L0H0, FREEERERD
ICHRBELTW397 F1A L UBIBEEL TE, Zhe
NDEHHD /v 777 7 ADHRBERITEITHR Y
ZEWS, BEWIHBTERVLEEL2L > TWVE D
ENRTRHEND. 25, MlENTDIA > UD
BREWCBAL TIZT7 AV 7 # — DX L FHmI b
BaEbEhot:. KBTI, 74V 74 —LDE NI
Lo T TCERE DY, REDOHRE L
BEITTHEAMLIW.

2. 745X MERDYFHIE

IFAYCNME T4 TA Y ERERTHIEICE-T
BWHET DT, 74 T A2 PP L CHER L %
WHBERIFBIT TR E N5 DD I IEE ICEELRMET
HH, IFUE, BRI AS DT TA
WZHARTNE 2R, 1530 F bR 2 WBMED T + 7 £
CIFEREKRTS MBEDT 4 T A MY, 14T
U7 FNTUNVCHEERLA Y T -2/
FHROBR L, ERINLA ) Tv—IZ 342 IHN
FUNMIHEFRALEARAERT 2205 22008
BlCLOEHINDEEZLNT VS (Fig. 1b). 14
NG FRIEBNTT 1+ T X2 BRI AR IR
PO EDIRAAMELLSTON, THLC KL
BEICHEIET 5 2 L) - T &7, Sohn & B
DIFA EEDORH T 77 A P RHAVT, C Kl
WEED29BHDT I JBRECTIDT « T A > PRI
AR TH B EH¥E L, assembly competence domain
(ACD) E®A L7210, ZNEMIET DEFIFHEE 2
A RIFINTHOHEET S,

Brld 4> UBEHD CKuG248 7 1/ Bk

16

Vol. 46 No. 1 (2006)

MO DRET T X+ (BRF248 ; B D 453D
D EZDOXEXERRBERKEFRL, BREDIE
BEKGEL2RIT L. ZOBER 280 ER2,
IO EHET 2 EMNTE, ZNZEHN%nACDI
(D1729-T1763), nACD2 (A1875-A1913) & L7z,
nACD2 O N K¥EFE BB D ACD ICHIET 5 HK
THD. X 51T, BRF248 D a-helical coiled-coil 353 D
3 TE 7 )L % Crick O coiled-coil £ 7 )L % & & (CHEE
L, ZEBHEZT YT LA, BIGICEER
W 727 5 A% —(E1742-E1753; N1) & IEBANZ{RE -
7227 5 A X — (K1874-R1884; P2) #5, ##Z#1nACDI
EnACD2 WIZHTET 2 Z &Aootz £72, nACD2
X VP UNEKEBRIDOEHITH S 1 DODEEMY T AKX —
(K1842-K1852; P1) HFETEL Tz,

BELLETLVEAVC2ARADT F7 A2 PR
HEMEFALLTONRy X TOHE2EXT:. %
DFER, T FINTULILEEIZBHIINIL EP2DRD,
INTLNLEEIZEHITNI &Pl OO ERLIE
BIZX o THREINT NS Z & HRE X417 (Fig. 2).
TYFNRTUNET AP RES o5 FRIOERD
WHOERE, 8FLELIL N THEINTY
5 43 nm 12X\ Z & % (non-helical tail piece D &k &
MRIRERD T2 @5 TlEH 5H) FEHINL. —
H, NIVILETVRLREEb oo FHOTHhOR
By, WHEIN TS 143 nmIFEB T WEE o 7.
U EDER»S, FEHMEIAS Y NIDT 4542 b
B, BHRZTFNNTLLHFRIONI & P2 O#EM
HEERIZ X 2BEACER L, 25 EEi oL
DFHEIDONI E PIOBEMEFRIIC L 2HBRARICEL -
THEREINDEV) P THEBPRELLY. B, &
ST 77 A2 P DNI & P2 IR CHRIEICET 2 RMmIC
HOBUREDOER LI LLRERT T T A v, E
HREREICBVWTSA LW Edbhot, —k
BEPOHNT 2 &, FEE, B ODBD 4>
N HERERER Y T AX —HFEET DML D 5.
FIBLIETF M A2 o NS Ficdb@m iy FH#T
H5hH L,

HIFINT, BROIASCUTA Y 7+ —LhRE
LTCWBEE, 71474 NOEERER, T4bbT
A7 a—=LB2EHLHo>THRET 4T AV P 2IED
D, HBENNINTOT 4 TR P BRIEDLDNIT DN
TRE o7 bhoTHuRWY. 71/ 7 +—LBTE—
X iGN RRLE, £, BRTDIEICTAY
7T+ —LDHMBRARENRLRDBENH LI END
TAV T 4 —LWENTNHEERRET LITE, FF€
T4 TA PERERLIE PEERIVERDLNS.
FOBE, 747+ — LB T—kEEI R D R4 D non-

NI | -El ectronic Library Service



Bi ophysi cal Society of Japan

JERGIR S A U7 A/ T 4 — L O

P1 P2
A2 m&#m
W &,\ [ Positive
cWﬁW‘ phatt M

43 nm

(b)
N1

v ﬁ""m L ,
A AL WL A
N1

P1 P2 Negative

14.3 nm

Fig. 2 Molecular packing models of BRF-248. (a) Antiparallel model. Interaction between N1 and P2 of each fragment is major in
this mode. An underline indicates the expected overlap length (43 nm) of each molecule including the non-helical tail piece.
Note that each molecule faces the same surface to the viewer. (b) Parallel model. Interaction between N1 and P1 of each
fragment is major in this mode. An underline indicates the stagger length (14.3 nm) between each molecule. Note that the
upper molecule faces a surface of a view of 40° counterclockwise rotation relative to the lower one.

Fig. 3 Localization of myosin Il isoforms in migrating MRC-5
cell. The red and green colors indicate myosin IIA and

IIB, respectively. Bar: 20 pm.

Fig. 4 Distribution of phosphorylated regulatory light chains
(RLCs) in spreading MRC-5 cells. The red color indi-

helical tail piece I8 ZALEND T AV T+ — L WirlS cates diphophorylated RLCs. The green color indi-
P L, TOABDOTIZE PAIL 72 cates monophosphorylated RLCs (a, c), vinculin (b)

and myosin IIB (d). Yellow indicates area of colocal-

FIT HNAEUBT AV 7 4 —LDIEHT 77 A o
ization. Bars: 20 um.
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