2004; 31 (2D v SEYhETE

Prog. Biochem. Biophys. * 185 -

T A D JEE |
- 4

= RAE B N

o %

(PEEZEMZEN AL, TRMEFERERERE, R 3000200

WE FEEETAELIAAER, WRTWAEE MM TE RIS tasR e

HLIJCHRIA 20 15, FREEREE 100 15

ETRASEKIHETROMTH D, MEHREET AR

SRR, MR T ATEEZSE. AN R ERE AR E AR R R St 7w A
B EMNARTR. ETETSNREMNEYHAENL, fUREd A RRENET A2 ARNS T, W

EENEE MR A #EE).

KA FEE, BT R gUCES, Wik, sk, e T

FRGRT 0616

BT, XHESEGRMHR, E-MER
7E 1 ~100 nm 28], AEB6EE 2B AT 6 10
ARG KL

H M 1993 £ Bawendi &' H—HFIRHG L
EREARER T EBRICMMIE (CdSe) B
FRHKAEE, EEHUNEFNEZENTED, 8T
BEESHMEMET A . ©ED CdSe H.OMF L
B (ZnS) SMRAREREN, EF 2 ~6 om.
Hoh R E B R T HEIER RN E SR L, B
1.8 ~7.0 nm, TERMEIEREE T AT A S
EREO T, H ZaS AAEANE R DRI O
BT, B AT AR IR, FHES
gt ARTFARMHEE. ERN2~6 mm i
REMNE TS ERRELERENE. EL %
REFASRBERTEEER, 7 DR HENN
W, MESNBZLANX, Fkn] LU R — kR
BEARIOMIE TS, HIR, WEENE AN
R RIS IR T, R SO ERT
RERZO SFHOSEOSBOO/0T AR
BFANTOGEEREMNR, PREREEEE
40 nom HEZEFE ), XERATFEEAES AL
SIBRIL M E T AREGEMEEN®E. ET
MARANAE R R R R T 20 15, Rt
100 5LV EP. AL RE 2 WREE, TAE
AHRICERAREES REFREK, REETA
SRk BEFTEAHR ST aRE, R
WA RAFMEHET A SED ST EEE R,

MATUHE TR BEAI R CRE, EHEEE
A, FofER. . BASFrzssh AT
TR PR ERIEAL

1998 £, Chan"™ #1 Bruchez"> 5~ A 37 /)N 40 4%
B RFIW, IEAEFAREAN LR EEN
TWwAEAE WCREARBERIEN, kT W
LB EF SE TKER, DEREFANAELERR
RIE ML R [ 5 A Ko TR A R AL Alivisatos
SHCET LR B REL. SRR RAEAE
SZARHEAEREEY S TEEER T SRR,
HATRH A A AF R BT SR/ AT 24
B, —MA RGN, —MARHAERN, Rk
ORI ET A5 RMAFiCE P ER &
b, AN SERANE T ANESSREMZER
GrehRiCH AL, AT TR 4R A R e B B AT
AL B M ORI AR, Ne SREEET A
FEEWZEMEA R, MEET RKEERE
BE L, JPAEFARMEMIIEER. X
5. REMERERRES, REIREATSA
FfES st s EWi Al EsREnS
By Ak, EEZAENNMSTREATIER.
HMETARIZH Hela HHIP, IEHEE T ET S
WSRO EA £ RETE. 2002 £, Dubertret
FHURRNE TR THERED, NMAREH

T EBECR AL
Tel: 022-27307938-3166, E-mail: hesong@ public. tpt. tj. cn
Vs B EA: 2003 06-23, ¥ HE: 20030731



* 186 ¢ VML S YRR

Prog. Biochem. Biophys. 2004 31 (2)

TARN BARAN R, 1R 4R DNA A5 R4
T H AT LA B 1 5 s vE A E s I 3G P ER &
WA R B ILHE.

MREKE 7T ATKERESERGE b, B
AR AAF AN EF LRSS RESE, W
LTS A ARSI ASNL £ T b, ALl
TERARFIRA AR AE R AL, HATIHER A
2003 4F, Wu EUEW T BT Sdricii ik asss 58
RANE A B ACE B4 e, M H & SFsi il
FAUR TG 1B 3, 45540 Her2 2 7 B HLEMN
F=H FHMEARERDN He2. HIREMREN
Cavidin) ZZBEEA AF RS SN EF A,
B &AM EARC B PR A b, AR RS
A FERER Her2 FUZBUIR, 2 BETF] B 1R 1) B 4R 4
BEEOMZIR. 5AVHREER Alexa 488 LR,
ETAENNECEERMASEE AR ETE
FEEHEFEE, Jaiswal 2% F DHLA G410
ETASEARIEET T37C, UEIEFAEY
NEEFAH NI, SR AE R avidin FIETF /A
HAEMEARARE., EAGRENE T AT
MAESEREER, BF 12 RKEUEIMHANE
TR, X BRI TL AL A M S RIE K
HArHLEITTRE T8 iR sl s 1
(AR REEA ZRIRAAEFERAR, miclE
Fr e R AR, #UERAETRL, WAH
MIERIEN, EEENAT T, EEARERELRE
EREYE, DRZAETANF R WREE—
WAEGHREPHEREY S FIRCARBIENET
AL AT RERIE - MEE 48 B D A oy 7 2 (814
HERRER.

ETATEDSR SN RERT.
Han MR G RIEH, SAEBTANESTE
ERHERAT bR TR AR R, ATEESR
REARLAFPNER XE T AREA LA
St ena, fREMRET. HUBRMEE T afmEkT
FRCESPRICAFITREE, RIS R A5 TRR
ZEEA, ML EARENEEENLE BF A
MEREE RREET S FCER L RS ). SLEE
B F N BT SR TN E BB A 0]
9 MEEL, BMEBRFENBEENSETANNE
MIELE, EHFIAE F AR MHET AR
FEFELHEA GG TREERER. ek E M5
FERF, Bit bMEH 6 MEEM 10 HEEFNE
F k] LA 10° M BB ELE B BUF S AT R D

FLE, WEEIRFEAOLN . AR
B, THEBRE T SWER 1 A8 4 THLN
HLOREA A AT A A RE BRI ER, AL
EFNERAETL 4 5, EERA X E R
HERE AT RS PRI, S AR A

E RV RERRSEARAEERNER
SR AP ERET OEER, RELN LA
EMEAR, BRT2EAIZOCHRE TR AR
®l, —EE RN (BRI fRic T
ORI NEERE TR, BERe MERR
MREES WES B RiE. Fik, XHERHESR
FIEER. WRENFAPEAET A EERHETIC
WA DEREEXEE. AR —REKHGEUR.
FIR Mg Aric EE RS SR EAEERZE
FAEEARR], SIA IR, SRS IORR
. AU, ETAEEAROA RS
FAEMERES RS R, FRNOREETLE
THWTE. FoALMERTE RV AEER
rEmFE BRRETETSER “BZIR” I
4, mMAMRERE -8 FALENES TR
RRBIFEWE, BEZSTAFNHRTHRTE TR
) “EZER” FRAFRIALAT, FTRIA SR ES R
. fERRCHNE T R a0t E St
FIAFTEM S BREA L, EHEEE MR
SERE T R BT SR AT S A TR AR

EE T ASARS TIEEDARNTE, BT
AR R ETAEN I, TEEARRE
. BYRRET Al TS AR THLER
HIERN, R ETETEAIA A BT RS, FIRRAR S
fRIE K THLERELR, AEHAREREFN
B A E A R E R, XERATERNE
MIZOCRB AN, BFRHEARS TR HEALS
FIER B AR A B AT B IR T A SRR
m. DR EER TR, AT £ LA
W ERE. FTEE T AR T A e AR
& TR FE A ) AU BR 2 U R R .

Z F X m

1  Mwray € B, Nomid D J, Bawendi M . Synthesis and
characterization of nearly monodisperse CdE (E = sulfur, selenium,
tellurium ) semiconductor nanocrystallites. J Am Chem SOC, 1993,
115 (19): 8706 ~8715

2 Chan W C, Nie 5. Quantum dot bioconjugates for ultrasensitive
nonisotopic detection. Science, 1998, 281 (3385): 2016 ~2018
Bruchez M Jr, Moronne M, Gin P, et al. Semiconductor
nanocrystals as fluorescent biological labels. Science. 1998, 281



2004; 31 (2D

EYibESEYYEALR

Prog. Biochem. Biophys. * 187 »

(5385): 2013 ~2016

Dubertret B, Skourides P, Nomis D J, et al. In vivo imaging of
quantum dots encapsulated in phospholipid micelles. Science,
2002, 298 (5599): 1759 ~1762

Wu X, Lin H, Lin J, et ¢l Imnunofluorescent labeling of cancer
marker Her2 and other cellular targets with semiconductor quantum
dots. Nat Bictechnel, 2003, 21 (1): 41 ~46

Jaiswal J K, Mattoussi H, Mauro J M, o al. Long-term multiple
color imaging of live cells using quamum dot bioconjugates. Nat
Biotechnol, 2003, 21 (1): 47 ~51

Han M., Gao X, Su J Z, e al. Quantum-dot tagged microbeads for
multiplexed optical coding of biomolecules. Nat Biotechnol, 2001,
19 (7): 631 ~635

Sugisaki M, Ren H W, Nishi K, et al. Fluorescence intermittency
in self-assembled InP quantum dots. Phys Rev Lett, 2001, 86
(21): 4883 ~ 4886

Hanaki K, Momo A, Oku T, et al. Semiconductor quantum dot /
albumin complex is a long-life and highly photostable endosome
marker. Biochem Biophys Res Commun, 2003, 302 (3): 496 ~
501

Applications of Quantum Dots to Biological Medicine

MENG Lei, SONG Zeng-Xuan "
( The State Key Laboratory of Experimental Hematology, Institute of Hematology, The Chinese Academy of Medicine Science, Tianjin 300020, China)

Abstract  Semiconductor quantum dots { (QDs) are inorganic nanecrystals consisted of a cadmium selenide
(CdSe? eore which was wrapped in an outer shell of zine sulfide (ZnS). In comparison with common organic dyes.
this class of fluorescent labels is 20 times as bright, 100 times as stable against photobleaching. The emission
wavelength of (Ds was controlled by the size of the core and each single-color of (Ds has narrow symmetrical
emission peak. These advantages of the optical properties make them broad applications in medical diagnosis,
high-speed screening drugs and high-throughput analysis of genes and proteins. Based on the stability and
biocompatibility of the QDs, it is possible to make movies of long-term interaction of biological melecules in a living

cell by tagging each biomolecule with different color of (QDs.
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