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BE  RALS TEMNBALARAAFER B FAEIRENSTHOMER. SHHF, #
ST R EAEAARE S THRAGAR, T2 TAEGHF S TIHGART, AR TEE
WHATAAR, RE-FHMRBATESTER., Bk, EAST 620 EMAlk 2 B P H e
RiERAE R, REEHSFRMNBAAEFZRT S EAADT YRR, L EHFH0H 12K
ERRMNET RRERFOEERFHR. LFR, RAEESTRUBAG CRLRE, HEeH
FORS, AT EHMAATARR. AARAES TRMNBEAREHRS HEE. DNAKR. BR
R ZQRBHEMAmIeE 5435 &6 L AR RAF—RE,

ES" 30 B V) 80 Pl R/ Es EN

MMANEH LR FHLES, W R MIZ ).
DNA ¥ 1. MMESHS. EEREGRAE
FRHT &35 2 Fud #E, XL HL A8 7 7E 40 b iy
WiztE, (E40MD)RES B RIE . LSR5y 4 g
YRR CE IR AN R T 2 LS b A
oy 1 BRI B L s R e, HE RS IS
FENE MM EEA R &5 01k, EH Y
AP AT MIRE R, K 2 R Y
(ensemble averaging)fff57, WAREES FHIF .

Prid oy P90, AR TR
o Bhi%E, a2 AR AR R DA R o 4
BT, F o0 Pk AT I A B T 3R 15 1Y FH 38 44
FWRITE LR BIE S, Bl m ez H bR
SR, RUEREART R, AR A RN
WA S M AERE R TR, AL, B FRER
] DARS B 38 R A AR AR ) &5 4 SRR SR04

BACR 7)) @I, 2 4 0 DURSEER
3% Feyneman St &M E AR T 2 7 RE B
SRRPY T, R 2 ELSK, AR
SRR 5T ER A2 L AE B 253 (system average)
FIEAE 1. EF 20 42 80 FFEARTT i bE 18 B EE
FOCHEr . JERERORSEI I, B 20 tH 4D 90 4F
KRB FREZEE RS REA AN IELIR T
Feyneman [ 4.

PN 4y T-HL M AR (single molecule detection,
SMD) & H 98 Jehrid Sk /R FUB ER A7 F I 7V .
1976 %, Hirschfeld ™ #2474 80~100 /™K A

A HUR S 7, JFHEIT SMD [5G . 1994 4
Moerner'® {5 S 7E /K 25 8% RT3 D0 5196 BIEAT 2
LA, 1995 4 Funatsu %7 SR 4 N 5 858
i (total internal reflection microscopy, TIRFM){L 7K #¥
WS B A GO R A i A By, IR
BB B L, BIESEIL T SMD X H.3 6 5r 1 HY
R, 58 615 Sl 8 RBUE & LSO X901
T4, SMD #/ 2N F RS iR, U
LT 75 W 52 4t i P R 43 S AR AL I A i A )
W5, SMD HJRE&ME—H BMEA.

1 SMD ESHEBMHRPRIEA
1.1 ATPEEEh HER

ATP & %/ (F,-F)-ATPase) /& — M Eh & 1.
R F, B H fig&E, {CF, Bfif ADP #{th ATP,
ERE—AA SR, M F, BUKME ATP i, F, &
HE 1) AH 5 ) A2 HY . ATP BT 7000 2 1%
F, Al F, (sl 0 iefs ¢ e —&2 0, XAH sl
il HARARMEFA VRSB A 8 . IR A SMD A]
AT 48 Hh W 82 30X AN L FE . g — AN RO R il
ILBHER [ 4y 7 I BEOER TR TS, JExr T
Ao 24 ATP 3R BEBRARET, AR X L3l
FIEAT S A%, AT LAV 28 MW 2 3110 i £ 1200
LA e, Wsh&EE s F7ERSr 12:00. 8:00

Wk H: 2004-03-10  #ZHMA: 2005-06-14
* ERFES . Tel: 021-25070328-8702, Fax: 021-65503128, E-mail:
happycaolily @hotmail.com



650

A1 4:00 7 EATRCK IS R 15 B, 3 IKEHE i [l 21

fir & .

1.2 AIkEH

JVLEKEE i (myosin) /& 2 5 LA 4 F1 A 40 iz
BN )15 1. FENLRWAERT, BBk s
WishE 25, 3 i ATP KRR UL 24 fedR it
fiest . W TR L, IR %
MIAL “AIAFIERHAERL 7, B ALERER (4 3k & i 2 X B
F LT AT TSN, =Ry, XPhiE
)55 ATP — Xt —HIKMRIEHAR B HEA . B RS T
FERBIRRE, BFFEAN G SERL T 3 SR E 2 L
A, AR —ANUERE A B S D T
PR, FFE R T RE SR WS E G s, S1
SEUER K 19 5 LB E E R ATP 45 & 460 50353, T
HE5BANERED —EREES) . X B0 IL 5%
Sonih, WEREA SIS EAMMENS g, HFARZ
ZMNIEE R — 2 #ATH), &7 BUR 2 B
(R0 B0y, o L A8 A 0 IR A7 B 7 1) 2 AT IR
Wy, i RE 20 RN A B M X #R2 5.5 nm, E]
Wzhiz A2z FARE 73 T IR BIRR B . XA 45 R 1) Bl
P TURE A SIS E AT IS s ER =
AR LA [ AT RE T
1.3 zhh=E

&) )1 % (kinesin)J& 7 4b— M3 )1 4y 7, B AT L
WA WM. ) EAZNERE ABEKR
B Mg s, EAMBA R UDES FRER
LA B IR AT LA T KR BE s A 4
BN, RO BBl ) B Ay AT R kR IA I, AT A
MELR) ERR) RS TIBENY. PIREY, SihE
I AR LB AE TP R, 85— B0
BN AR A2 8 nmo X FE UL T A1 BHIZ 5l 4E 1X £ 4y
THLE IS FizahHLsl b Tk M EEAE Y, i
ATP /K IAL 27 B B 1T LU AR BIE 3 1) — Mg SE
5 10 o

2 SMD EHEESHESMNRPHNE
G S S SMID [ TR AT 2 —0419),
WAL A, (B R R SRR TR T
RS K IIEHI RS, (EANSS AR, AT %
8 AT T . {3570 40 M P9 404 336 1 1
BB — A RO, BREER AW
S AL LA I PR A B AL S R A
M HAE S SR i AAME Sk, B e RER

SRR L, PR T B 23 1 1) UK B AR
SEHSYHINE TR, S H SMD # AT
JEE I &5 S bR I B i 1 4 -1 I A Biaz sl el i
FEEFATRSERAESE, AH TIRFM 0] L #0805
S0 3R T B 4) 7 28 bR ic ) EGF 5552 4& EGFR 4%
& L& EGF-EGFR B &4 — 54617, A4 TIRFM
FOR FURE 8¢ B 40 M 2% [ PR i) sRAN 6 o, P
LUK EGF 43 FHE4T 1 1 1 2806h7id, 4 EGF 5540
MuZZ R[] EGFR 45-& R, LB TIRFM M %23,
X557 A AR (H K 2SO 6AR L Y B> EGF 4013k
B EGF-EGFR 8 &%), WX firk, MR
o TR TE A M F W52 3] EGF 2k R AL 2
e %TEHEGF-EGFR &4, KRGk,
BOS T s Sl X—WEEW T SMD a] Lk
RREEFOS 4 M B — Rk, R, &4, 4
SRR AMMEE ). X IR AT 0 1S
S AL U T sm o A R T ik

3 HitvAmeizA
3.1 DNA§F

BTN GO HE R R IEINLH A H T HZEA
IR ST, Hiy B RNA B 485 DNA (R4S
G, FRITUE DNA TP FI 5 sh3E R i - $ffe
DNA J75 5k [ RNA 4 R X2 3 K ik i
P EJLEEKR, SMD BIAR# N X
FFRELSFEM EEUES, HFFN 505 5 RNA B
E B4y FIATRNAR LG, WEE] T B4 DNA £
WVEshizsl, XA T3E S ER P shpLHEIE T
HERIEYE. 4 RNA R4S DNA K3 sh 3R 45
SR, HFEEHTET . X, g e
M DNA ¥R R PR, A O el U THE
RIS BEE SMD BEARMEANKRIE, AImE&
AT LU 2648 3G AR ) HA 221 WL PTG DNA
R AR
3.2 EgfEfbRi

T A SRR L ATP 28181 —Cy3-ATP,
A]SEELHEE 2> T AL I B0 ATP /K ARG it FE T A
#, Cy3-ATP 5 ATP G AHRIMI/KMHLE], H 5L
R FARIC 4> T 45 G 00 AU 9 6 B #5o0) Ik g
FEBTALI e 4y BT RE,  [R]IF e AT LABE 8¢ B LER 8 117
Wbz Z) . Wit Wen] LUE ], WIERE LS5
AV FIMI5M AT ATP 45 2 Ja Rt kB T, (H12
EAMEREN S = A A SR e T ATP
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HIKAE, T LR BIAMARRE RSN — RN
., ADP —®i, JigtrcET H—MERT,
27 ADP B A EIR 1 s 7742, Hiba] LAHERT, ATP

£ .
3.3 ZEERME

AR RS —ERE T ARZMFERE K
M. RGN TEHAMRKT NS, &2
LD B2 MR FKIT BT ANE? AN, EH
R B RAE > T BRI B F#ATH). SMD AT LL
TREF AT B BNAT T MR — 7> THLES Az Fe L 20,

4 NG

B TR LY YIS 5 2 WL
% RECPHIMBHKF RERZER . SMD EAMIHE
HEVFRARNANK T BEE SR ETFB
HIAJE, SMD CL# ) iz M F T dr Rk 2B 5T
AN, I 25 RSO IR D e kT I R 45 ¢
e, AT LU E U SR 7 1 B R S Y
B Mieds . sah, ik mT BRI AR 96 ibs €
A7, W TRATAEM. g, @it
B9 R 9O IR BB ROR, al LAt
oy TR A AR R g0 XA A] LA 2
2~8 nm HAEA o9, MITSEIL T AMER B A 8018 3%

TR AT TR E Rt T LA A A b2 SR T DA g 7

e RGEMIL BIZAR T RIS AR FR A58 5 B . SMD
AT FRAEY S T R BOIRE KB 5l )y 2748
AT Z AR BT ROCRE T I AR
ANFHERFOCE R, ST HA (OB I
RGNS IR RO N (AR SRR D, AT UG R
IR B AT R EAL, AT RE S TR H
HHHE, SMD RS PR R RE R 98 KEh ).
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Abstract

The single molecule detection technique is a technology to study conformational change,

dynamics, interaction and manipulation of single molecule by fluoresce labeling. In ensemble measurements involv-

ing a large number of molecules, the dynamic properties of biomolecules and the unique operations of molecular

machines are averaged and cannot be observed. Molecule detection techniques have allowed us to record the

behavior of individual molecules in real time. The dynamic properties, which were hidden in averaged ensemble

measurements, have been unveiled. In recent years, the molecule detection techniques have developed rapidly and

opened up a new era of life science. The present review summarized recent progresses in application of molecule

detection techniques in molecular motors, DNA transcription, enzyme reactions, protein dynamics, and cell signaling.
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