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Abstract

can be oxidized in vitro and in vive as can low

Plasma high density lipoprotein ( HDL)
density lipoprotein ( LDL), which causes many
changes in HDL properties, such as peroxidation of
hydrolysis  of

polyunsaturated  fatty acids,

phosphatidylcholine, apolipoprotein aggregation or
degradation. HDL oxidative modification in wvivo

might be induced by arterial endothelial cells,
macrophages and blood polymorphonuclears, mono-
cytes. Ox-HDL might metabolize through scavenger
receptors but not normal HDL receptors. Ox-HDL
has many atherogenic roles. Vitamin E, C supple
mentation can inhibit HDL oxidation and may prevent

the atherosclerosis.

Key words  high density lipoprotein, oxidatively
modification, atherosclerosis, reverse cholesterol

transport, antioxidants

D TFRANARHER

EER oK

(il R B, T 510275)

WE 7RSSR e AL A Ak AT DU E D B Ao 7, RS EelE 20 7 R s L Y g e X 7 e s L
PR, el1ZY5 TIRBUSH . DNA S JER Bk . ATP & B/ KRS — RV RS ariG sl B Harxt 7
BBl 1 B S HLIR G R KA FERUHR AW S A T ST S ke

eS|
FRHES Q771

FEED I AT — R AER FI Ak 27 fie/ A 2 Atk AT
IUBAEDI I A Ko 7, B8O TR EHL. 3T 10
TR AR RS R B TR BOR s T OF
Zi G, X T 0T REHLITSEIRAT T

TR, Bk REHL, s a1 kBBl

SCR S, o> T RS AR 0 5 AT 2
NE T KBRS s SN PR BBLRNCR. 7

Tel: (021) 84039179, E-mail: 1s19@ zsu. edu. en
Wi H: 1999-06-16, [0l HHB: 1999-10-18



+ 266 - S F 5L MR HER

RENHUEAE A ah H RAT AR/, 51 TR AR
IR %8R, IFIESE RS LA T AL,

1 LMD F R

LRy TR B AL — 20 1h 27 e 3 10 A LA
fig, I —NEREYUEZNEY . EEA
FEULERE A . WKshE A . DNA fRIERFA RNA B4
Al %

1.1 ANEkZEH (myosin)
Hilr R 2474 15 MILEREE, ENS Y

TUFENLA G . Etet: . MR RIRIER]

B /N IZ i (rargeted vesicle transport) S i 5
e PR N A TGS, LR LA DLER 8 A2 EST
R ATEANN —RNBKEH, ELU3EE
(actin) NEPERLIE, JLEZ) RS ATP KMFH 1S
B WUAWLERER B2 — AN AN BRI S A i, 6
FEPIAFE M ST (subfragment- 1) [FIERR S A1 —
A a WEES IR EE (o helicak coiled coil tail) ,
SUAE BN IERT L, BAT—N0 ATP 4540
FBEN R H 45 G AL ) < fEALX . X
Pigk a BRNESS W VR BEA iy « B 5 2 %
. M X SARTH SR BB, ST I ATP
G RS B B A 4G AL UM AR — A « R4%
(cleft) !, 3X AN G A AH I3 T P AN T AL A
1 L3 ] BEAENUBRATE Ty Hh (1 b 28 e i e mh i K
YEH. BRI, € ATP KL FEF, S1 XK
SR T W R R A )

JULER A 7 JUL P WA 4 o A b mT e ) £ B
e FENLATECRA RS, JLERER B/ S1 5 L8 d& A7)
B Ny, ST M S ULEh A g &, X —
i FNE S T ST < fEALDC IONETE. 2 ATP K
S = A 0 P A ST TR PR L RORE RO, LER 8
H S5 Wshd J RS 880, R ERs = 2 ) 1 i
AN (WTHESE Cys 707 BRAk) Rk E < il
F, U ) A JUL N B AR A B A S T A T
R M BN, X E, ADP [A) OB Ok, T
ATP BB 45 G0 FECT IR E A S5 IE & A
M. AERX RPN LG T — LA,
ST PEAT £ AR SV 29 K 2 1) 450 A8 A TBOK by 808
55 RIS A b i JLA KRGz s

AT P 7K A 0 55 LB T 9 A% 366 7 AT AN s
R DUE I HED AL, ATP 76 S1 HEARAY 25 b K iR
i, WIEREBA SIS SR AMLE, X455 35
T “cleft” RIKAIMIRICLAR,  IFAE7™ 4 3)) J) ) [7) i

Prog. Biochem. Biophys. 2000: 27 (3)

B Pl
1.2 3E#ER (Kkinesin)

EXRZ Y, WahEA L —RURIEERA N
BB, WYRIOCE I SO ) IE RIS B I e K A A
PSS TR E il i L N e ks - S R TR T
BORSKHES « — A SEAT— A AR RS, LA )
J3 DX TP AN BRAR S 38 [+ i R A il 2 AN 3l g 23

H oA 9K 3 8t A iz sh pL il de i 17— A
“hand-over-hand” B HEME LIOLAT I 4 XHT
Wi iEsh, e Rah R B P Sk A S T 4
A, HPRAUE T AR I #0227 — A S S 1l
it (E ). SRR, MM aR, K
HE WA LA EIER ATP 856705 ATP K
BRI A XS BRI, B —ANRBUH ATP K5
M7 — R ATP G5 AT X — 2R3
T “hand over hand” FEHY LU T ATP 454/
IKARBKE) T X8l 8 F W AR HY RO R Siz ). T T
ATP 7K 5 HLRGE 8 22 18] (AL = HUBAS IR, H Al
EARANTTAE. X THUCPAT iz 3 i R 7 A
AT REZMBR. 55, BRI, 98
B EEE KT — KL (singleheaded) HH
KIFIA WHEAT U 1R 8tk iz 5h,  n] WD AT i
AT P EE— LR,

(b)

2D

@ﬂ
(d) i
E1 IEZHEBEHR “hand over hand” FEH!

T: ATP; D: ADP; DP: ADP-Pi

(a)
- +
(c) = ADP

W AR B L EL — €, A
8 nm, DOWIKZNE A S 0 19 B WAL ES 5 (T
B a F1BEFEALIK) , T RE RS B IEJE ] £ 1]
38 nm. TJ 2 HR A H P A Sk B E oo B
(29 120°), e AT GO &5 A A TR B Ol
5.5 nm, /NTIKFEAEHILET . ZAFE
Hr o ek R, (HAEMRERNRE: EREA
b, AN R A 11 9GP Sk



2000; 27 (3) M FEE5EMEHERE

i, LR R KL — MR AL XA X
WAT A REAFAEAT JE e T ReAr o, 2 PMRAE, 8K
7 30 3ok 25 11 B E 45 M 1) AR R AR 3 — e ST S
1.3 zHEH (dynein)

MNEASReEE—F, A#idS ATP K
ALY B T B o R BB, 3h iR
FORFE GRS THIEZ) WA . s EAss
W2k, Edph—REENEAN, I HEEEN
ORI — Ry RENPLEA.

NEAR—ADZWIELEY), & EEE .

AP BEAM PSR L. EEEN COO™ KimE
WERIRSKE, e S AR, TR 4k
I % o EREX A YA P R IEIE (P-loop
motif) , JERMAZIFIR 45 Ao, TR, BHIX
PUAS P IR I R UF XI5 5 8 1 T 10 4 & S A,
I HAE ST 0 45 Ak Rt b 35 A0 A7 DUAS A (A7 85
PRI L, 2B 3Ny S R ) (R R AH 2 52
26U R A BN SR B 41 B 1 2 A0 I 9 38 A A
HINE 45— 8 & Qs R A Z WS A,
P EAE D S G S T g

RS R A RB RN —K0 T REIWLUE
A, HilFILgmE Ay, MILTFGE AR niRsh & A
H5NEREARAN, HERIEA B Samso S5 B X
X TN 1) A Sk B ) X AE T = YR AR o)
B0 T2 AL, WATE 2. A
Sl 1R A B S IR 8 8 A RILER SR 3 2L #5
Xk, 7E3h & AME) Rk B,
1.4 DNA fZ5EES (DNA helicase)

DNA f#lERAE A etk 5> 7 & 3PL, UL DNA
I THENBE, SR = MR /K R I FR T fiE 1A
fBIE, (ERNDP 5 Pi (f[R BK DNA XUEE 5 IT
R 4 AN UBE. DNA i Jie B 55 0K 3h 3 A8 ik
(R —FE, BEBSHYAT R BB RS B — s 10 FE 251
AR R (B FFLEtEiEs)), BAELRIE DNA &
I LU BEAT. X H, DNA i e 5l A 46 B 43
TR W8k (sliding clamp)” 4 DNA £
3, AT CR e AT F Rk

FH I E. coli " ¥ DNA fi#iERE Rep W97 1345
2. LHRW], Rep fEW AL DNA &5tk ik,
—H 5 DNA S5 S B 4k,  RAAPR P
WIS W 5 DNA o/ WEELS &, AT RR I 45 & il
T RS DNA M6 IRE: a0 MEBHEITR
giA R, TRERHRA AW g DNA (ss
DNA) 454, BN A dPRA (FRR P,S

Prog. Biochem. Biophys. * 267 -

TIRAK) . b {E4E4T ADP BE, FIAS T SL B L oA R
DNA G5 & (FKA PaSe AR, e M RAKhY
ATP 454, PAS WAL 20 5 5 9 % DNA A ULk
DNA 454 (Bl P.SD - 2E44) . 42k Lohman!'?
PEH T —A < WOHRSNEAY  (active rolling model)
(P 2), HEM T DNA ff e 75 AL,

i it e

| i |

ATP 54y ATP Kf# | ADP+Pi

SR T

3 3

¥ 3
P.S; P.S P.SD P,S; P25,

Bl 2 DNA RRREBGRY < BUERIHEED

1.5 RNA 245§ (RNA polymerase, RNAP)

fE DNA it fi v, RNAP # DNA ik
MEB D, HHENRERAKTROES K
RNA 878 RN SeA2E B fE 5 Lk A
AN H GRS S AL, Ik RNAP A A
=R TR HREHT RNAP fE# sl fE
PRI T AR Egh X, [ O SE R R A 1)
B EE R H bR, 8 R R 5%k,
] bt SRR A B A 5 2%,

RNAP 25 [l 5 56 T — R A 5 4% Fi:
{ERG SR IR T, RNAP 5 DNA 454 376 DNA B
B EBALYE ) E R E R R ) FALE, SRR
K7 (45 R B s s PR Ja U PEBR A i 4f
7 R G ERe sk i e RNAP 7£ DNA |
B, e th DNA B2 EAE 5 5 R k2
k. HATHT A, RNAP b2 AN, I H B AT 3]
MOFESE, JLRT 410 RNA BE i K AT ik 10° nt,
1M H—"> RNAP 73 7RI RNA B A 2348 HoAth
) RNAP 4> 7 ZEAH. RNA B ZE (1 #E 1L 1% 8 i
FE/DadE: a0 BBZIT ZBEER (NTP) 2 11
Zhity; b.RNAZ JRILH 4 NTP (A8 8. . PPi
S TREG do BT RNAS BRI LLAS HE NTP 25
FER AU

tFE I 5 2%k, AT FE T 3R A3 (1 B+
SRR, BAXT RNAP 768 5t 194k 2E WUkt
FETRAHR D, B, AATIA X ILHEAT TR0 M3)
UK 205 T



+ 268 - S F 5L MR HER

2 EEXSFEI

JEHE X o 1 R BN — SNG4 2 e/ b 2 5%
WA PRAE DI AR5 1, X AR IEAS
JEUTE —NERYEPUE R Z S, TR ERALE T
LiFla i iEskizash, Mtk F, HAER T AER
R ANEA SR FE R RSN, MR E RIS
F-ATP B f&iX I8 50 7R NP K.
2.1 HEEELHL (bacterial flagellar motor)

90 P B R B R — TR R 1 23 1 R B L,
HRERRUSEIFAE ATP KR, & B al Na*t %l
0 Y BT 7= A 1 R B A

M ELWRER (K3), HIE KW T
SRIENEHERIZENAK: fla . mot Flche. 1E'E
1T 4 1 /9 B 1 P, FLG « FLiM . FLN . MotA
I MotB 7] fE A& A& 2h HL 1) 8 2 41 e 4. FIG .
FLiM A1 FLIN #2 e, =#F LR % —IF
KEEY, EANEEWAWDMTENS, i
P R B a2 e, AT 3350 T M 5 20 7 1) 1
. JER AR, EXEARARP,
FIN 7] g feoe 5 M I 7E T FIM X100 % 18] (1)
A B M FIG W EESS T R4,
AP R FIM 2 58 20 A8 . MotA JE it
DY R85 LT | — AN o 7380, e T g AT AR T
PSSR 7 7= A2 T3 HL A . MotB IR FE Al 4
—AEEREA, EOAEER X, ErE R R8N
RN 24 8 T IRIRBE b, [RIBS 3] MotA Bk
Ji i, fEIXH, MotB Fl MotA nJfig2l ik T %
T, FUG WIE R 5 7 (A B 5. A NN AE T
TSR, MotA 5 C M)A AR P4 1

FIiI)\\

FliG  FiM.N HhA,_["II'H, [
CEHTF ) (23 E)
4 1

CheYP FlgM(anti %)

B3 @ARSEmsaE"

Prog. Biochem. Biophys. 2000: 27 (3)

JET AL CAE MotA 55 FIG i R stdiy
SRIEXT T RSP T I IER e s RO, Jf it
HEW 7T HE AE € 15 1 ) A7 A8 A — € 10k A

FAUST. Lloyd 25"V Bt FUG (1 C W fE T & A4k
FAIWESE,  JFX 5 7~ ¥ 7 [ A B AR AT 18R

2.2 FrATPE§ (FrATPase)

ATP 75 BBl A2 th ik T 2RI W IBE L Fo AT
TSN Fy B R, MR Pl Fo WEANER
FOARRS, Fr A {EG KT ATP, X6kl 72428 5
A, WEK F S FrrATP B8, LT
W4 Fo #5476 Fy #07 ATP 194 1/ /K iRiX

AR RE LR Fo 5 Fy ] L4 i i AH (R I
HLAEXT T ATP 5 BBl i 25 # 2 28 LR 22,

Fi #0 H asByvoe WILAL R, LA asBs ME KL Bk —
W, iy WAL T e, Rl A Fo
W B aboeo. 1o W KE AL K, AE B BT T E.

Timothy 4 H T —A4> AT P 5 pld g b fig B e A ok 7
HIBERL (1 4), fATTIA D abasBs8 4LR T < %7
(stator)”, cvE )JJ Kk «#-1 (rotor)”. MJA 1%
i a M e Z (A R IEE I AR T R, AT HESD T
T T, 46 F hAERT ATPP.

iR 2], A B Wk %A — ML AT
AL e RS AR, WRMN Fo B A

22, AENW A 7 b =AY B SR RO g
AMP-PNP (—/AS ATP K1) . 454 ADP . 4%

REEAATAT ) 2. kA AT g v W3 RS
Ti VR B L FI’M\IHJ%W\”- M h T T
ATP KA 5 B

(a) .
a - ATP

ADP+Pi

g
——

H* g (eve)

4 FoFrATP S RiEGEHTEE



2000; 27 (3) M FEE5EMEHERE

Hur 2 an AEYE = WaBl PR Fy oy
WAL e iz gh, (HILAE AT B R W os e
Fo A WIEAE g d% 128 3).

3 & i

T REWWAE I — KA KT, fEEDRN
EEHEELEEMEN. HEH L, STk
PR FOE AT IR, A F IR AN 2,
AFEIL A WU AR IDCAE T HEAT 1, el 4k 22 A8 1k
[ RN A e i AR LIS B) 56 5. BARILATY
MASRIBIR 2, (HEA R NG Y . g
Yy B2 55 44 7 AT F AT IR AR ST, T 484K,
Oy THR SRR g, o 7R3
PLEIBE ST B4 T AR A i 92 36 = B 22

P AMEAFE R R ST R
Z ISR, SRR A ERR? AT T
FRY, MBS RN, BT HEHEELR
BPLAh, RIS, i HE Sl A%T
PR 45 AN i B A7 AE AT SR R B A e k. DRI e W
MO EEN T RPIEAFRE S, "IiefeE—
AN I /E FPLEE, RS TS 0E S T (1
fie s o 7RSI AT A EROE, T
{EIX—Hul FAETRINES)) Maa5 REWLs 74
SRR 1) 8O 2 ) () 56 R AT REIE S T Al X — 1 HI AL
B

2 £ X M

I Rayment I, Rypniewski W R, Schmidt-Base K, et al. Three
dimensional structure of myosin subfragment- 1: a molecular motor.
Seience, 1993, 261 (5117): 50~ 58

Sugimoto Y, Tokunaga M, Takezawa Y, et al. Conformational

(3]

changes of the myosin heads during hydrolysis of ATP as analyzed
by X-ray solution scattering. Biophys J. 1995, 68 (4 Suppl): 29s
~ 34s

3 Goldman Y E. Wag the tail: structural dynamies of actomyosin.
Cell, 1998, 93 (1): 1~ 4

4 Hackney D D. Evidence for alternating head catalysis by kinesin
during microtubule stimulated ATP hydrolysis. Proc Natl Acad Seci
USA, 1994, 91 (15): 6865~ 6869

5 MayY Z, Taylor E W. Interacting head mechanism of microtubule
kinesin AT Pase. ] Biol Chem, 1997, 272 (2]: 724~ 730

6 Okada Y, Hirokawa N. A processive single headed motor: kinesin
superfamily protein KIF1A. Science, 1999, 283 (5405): 1152~
1157

7 Kozielski F, Sack S, Marx A, et al. The crystal structure of
dimeric kinesin and implications for icrotubule dependent motility.
Cell, 1997, 91 (7): 985~ 994

8 Lohman T M, Thorn K, Vale R D. Staying on track: common
features of DNA helicases and microtubule motors, Cell, 1998, 93
(1): 9~ 12

9 Hirokawa N. Kinesin and dynein superfamily proteins and the

Prog. Biochem. Biophys. . 269 -

mechanism of organelle transport. Science, 1998, 279 ( 5350):
519~ 527

10 Koonce M P. Identification of a microtubule hinding domain in a
cytoplasmic dynein heavy chain. J Biol Chem, 1997, 272 (32):
19714~ 19718

11 Samsé M, Radermacher M, Frank J, et al. Structural characterr
zation of a dynein motor domain. J Mol Biol, 1998, 276 (5): 927
~ 937

12 Moore K J M, Lohman T M. Helicase catalyzed DNA unw inding:
energy coupling by DNA motor proteins. Biophys J, 1995, 68 (4
Suppl): 180s~ 185s

13 Gelles J, Landick R. RNA polymerase as a molecular motor. Cell,
1998, 93 (1): 13~ 16

14 Wang M D, Schnitzer M J, Yin H, et al. Force and velocity
measured for single molecules of RNA polymerase. Science, 1998,
282 (5390): 902~ 907

15 Wang H Y, Elston T, Mogilner A, et al. Foree generation in
RNA polymerase. Biophy J, 1998, 74 (3): 1186~ 1202

16 Lloyd S A, Tang H, Wang X, et al. Torque generation in the
flagellar motor of Escherichia coli: evidence of a direct role for FLiG
but not for FIiM or FIiN. ] Bacteriol, 1996, 178 (1): 223~ 231

17 Berg H C. Torque generation by the flagellar rotary motor. Biophys
J. 1995, 68 (4 Suppl): 163s~ 167s

18 Llovd S A, Whithy F G. Blair D F. et al. Structure of the C-
terminal domain of FiG, a component of the rotor in the bacterial
flagellar motor. Nature, 1999, 400 ( 6743): 472~ 475

19 Zhou J, Lloyd 5 A, Blair D F. Electrostatic interactions betw een
rotor and stator in the bacterial flagellar motor. Proc Natl Acad Sei
USA, 1998, 95 (11): 6436~ 6441

20 Elston T, Wang H Y, Oster G. Energy transduction in ATP
synthase. Nature, 1998, 391 (6666): 510~ 513

21 Abrahams J P, Leslie A G, Lutter R, et al. Structure at 2.8 A
resolution of Fp ATPase from bovine heart mitochondria. Nature,
1994, 370 (6491): 621~ 628

22 Mehta A D, Rief M, Spudich J A, et al. Single molecule biome
chanies with optical methods. Science, 1999, 283 (5408): 1689
~ 1695

23 Oplatka A. Are rotors at the heart of all biological motors? Biochem
Biophys Res Commun, 1998, 246 (2): 301~ 306

Advances in the Studies of the Molecular Motor.
WANG Hong-Bin, WANG JirFa ( School of Life
Sciences,
510275, China).
Abstract

translate the free energy/ electrochemical gradient into

Zhongshan  University,  Guangzhou

Molecular motors are the proteins that

mechanical work. They are generally divided into two
including myosin,
RNA  polymerase and DNA

helicase, the other is rotary motor, such as Fr

classes: one is linear motor,
kinesin, dynesin,
ATPase and the bacterial flagellar motor. The molec
ular motors play an important role in the cell
transport, DNA replication, transcription, and ATP
synthesis.
Key words

motor

molecular motor, linear motor, rotary





