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HE HOHEMEAER pPELB-B3, KT Rosetta 11 ] 3 M 235 A JRBTA B H K (GSH) BgE A
B3(scFv-B3), £ Ni** A MENTaifbis, FAEINEEIE T H S CSH 454 1FeT . KoK A k5
RGIARLF (ST A5, QDs) 1F N-F2FEBEIABE e (NHS) Fl 1-2,36-3-(3- T F BE S N 38 ) B Ik — W0 Jie
L (EDC) YRR, 5 scFvs H82. SGRE T A ENI 25 SR 3R B, scFvs b 528 QDs 2R, T
4 QD-scFvs & A YIRS B UM GSH. 5% BB EE QD-scFvs 5 AFLARFE AN MCF-7 AOFE 4 R
WA HBE QD-scFvs AEMS I IFHE A 4 .

FEE BN ATSREERLIAR, AEH I R (GPX) ; IS BNl
HESES  0629.72; Q511 SERARIRED A XEHES  0251-0790(2009)03-0506-04

28 I H R AL ( GPX) 2T A AL NI AR R 1 — A EE A 5L, EA TR el 3 K7 1k B
o EALSEE, IEEF 2 Pmpiayr iR AN R THEA AR RIEAR ., 4 F&
KRR, WORHBFR S TR 2 A, T8k, AMTHI& T2 A TR, JLHEL
PUURTGERIE S FE R £ 10— R RERUR P48 e H K (GSH) #5545 & 10 GPX BLELEE 2, JECUE
FEE BTG . E AT 60% ~75% 1 GPX 1E1E T3, 25% ~ 40% 1AL T Lbifk -t
EEXT T GPX R E A A0 A5 A6 M 2 (A S AR /.

WHAMC LY T 2 RN —FE AR F B, B4k T A2 6hR 2 0 & XA sk B £51
278 R EE B R GECR 2 RE F 05 (QDs ) 7EA: W5 S ehr i Ak ) 107 FH 28 8k F 9 445
QDs FRicHE N s RAUE BRI DM, FEANIEARIC . AW 50 F AN B S 338 N 43 M7 25 7 Thi 4
BUS T L EEMARD Y. SEEMZOE BRI, QDs R TARZI N . PesE Rk I4 |
ARG RS | IR G | AR AR A R VR | A A T S AT 1Y)
Feha e tEAER 10 ARSCOR S IE N RRIE i B K P QDs, 78 NHS A1 EDC RITERTF , ahbric T AR
Pt GSH BB, a7 —Fh a7 S EDULAY B ED IR (%) 7 v AT B0 UE , 455 R, Aric )5 iy B Hiidr
AEI GSH 201, - HLABUS IS BEUE A AN, N4 J5 HE— 2B BR8N IR 5 76 S0 40 /K ST (8 4 AR A7 F
LRSS 2 e AR P 1) 7 BRI 5T BE 2 T A,

1 SEIGESY

1.1 KFE5E
IKIEME QDs VIR ( F MR RZEMFAEAZ AL, QDs K48 2 ~4 nm, CdTe R AHIELNRBIG, K
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WREZ) 2.0 x10 ~° mol/L) ; FiA# A pPELB-B3 ( A WFFE/NHA P ) ; NHS( Cxbio Biotechnology Lid. |
E220) ; EDC(BBI, #4i90) ; 4 1iE I H (BSA, Genview).

UV-2550 $£5h-1] WL 43606 RE 1 ( H 7R Shimadzu ) 5 RF-5301PC 25653606 ( HZR Shimadzu) 5 %
ANAHTAL (LT AS—ALER ).
1.2 ANiBE#H GSH B#EfiiE B3 HFI & R4FRHERIE

Fi FESCHRL S TP 09 7 v 45 N VRDT GSH BB HTIA B3 W, H-45 IBRSCHR [ 19 17 B9 5 ik ek Ry 5=
.
1.3 K& QDs #riZ NiEHT GSH B iEH K

B2 WL ¥R 5 we/ L i scFvs I . 100 WL 0. 1 mol/L f) NHS 150 pL 0. 1 mol/L ) EDC i&7&K
JIIAZE] 450 pL BEERERZZ vh i (pH =7.4) 1, F NaOH JH75 pH £ 8.0, JIA 500 pL /K%M QDs (Z
2.0 x10° mol/L), F 30 °C, 70 r/min 133 E% 1 h, 153 QD-scFvs FEFHIFR.
1.4 PEENIEEIGIE QDs 5 scFvs HI{EiE

B2 pL 5 pg/pL 19 scFvs ISRINE TR 4E R (NC) B L, T4 CBTE, R 1.3 b ay R
TR FR B2 EA T IOV, T4 AR e ke NCBESERCHS , FH PBS 2% 3 Wk, T oM iiss.
1.5 QD-scFvs BRI B 53 S i 1 il E

A Shimadzu UV-2550 257b-1] WA GBI QDs |, sckFvs LL & QD-scFvs BIMIKOETE , DA% H B9
VR ZE tPIRVE 2SS AR IEHEZE. F Shimadzu RF-5301PC 5565396 YE T QD-scFvs A998 % B,
PR VKN 380 nm), DAZE WA, TR] B AR I B A QDs YA BRI [R]85 (M Y scFvs T TRTE
St
1.6 QD-scFvs X GSH BJiR 3l

] QD-scFvs FEF I AGT 81 BSA, T30 °C, 70 r/min 183 4E 7% [ 30 min, EHHZ4 QDs,
I Gly Z 1k ny. B —E 51 GSH IR RIZET NC I I, F4 CBTJGE, A 5%BSA FF 4 CHH
w, BB R AR R A, F 37 CROW 1 h. FH PBS M6k 3 ¥k, TN gL,
1.7 HRREFREXBHENE QD-scFvs # N AR IR

W NFLIRIE 40 ( MCF-7) 7€ 5% CO, Y 37 CAHEIRIGFRA h 377, AiMIsF= 50 10% M6 4 1 |
100 Unit/mL 25 Z 1 100 Unit/mL 525 2 1 DMEM 353535, F4E7E S FLAI M 3E e bk T A TG T s 9k
o, SRIE B 2 ARE TR P B 57 24 h. F2 1. 3 TR A 48 K iE QD-scFvs 5, 4 Sephadex-G25
JEHTBR ARG G 1 QDs BB E ARG IR, KigE 6 h. Frazsi 5 B, F PBS & ik 3 s F
PN BT T LR,

2 HR5WiL

2.1 AJEH GSH #4EHi{k B3 IRIE, AL REFMHEIT

5 GSH BAEGE M NI scFv-B3 YRIRGR S SCHR[ 5 ] A5 R —3, RABEEN I AR 1
JIFI 45 0 scFv-B3 fEE S5 GSH 454, 5 3CHR[ 19 ] 94 R AHTA).
2.2 EHEHER QDs trid B FRAE

R T EHBDWEE QDs 5 scFvs W%, N7 T —FhRT B A BEER S 7 k. B ZEHRIE Y scFvs EDIFE NC
fE 1, P55 QDs T8, $9% NC BRIEUEE BT 5ol gg. 455120, HAE GSH Bl &k {7
Al SRS B B ke ey, I AR E TG B, BAE T QDs 5 scFvs M. Sk riEss T
AL, B 1(A) BR, £ 350 ~700 nm FEATEHEIP, scFv FEARTC AR, AS2 60 5 7= A 52 1 5
50251 QDs A E, QD-scFvs MBS IEA /N AR AL, (HIXASFE M QDs M2 PE. B 1(B) N
380 nm AR P K FTEIE. QD-scFvs ¥ A58 6 & G IEAL T 534 nm &b, 5 QDs i (545
nm) MG, T 11 nm, MXFAREIEARE T scFvs AN B 19586 & 5HE B (scFvs 760 5 i Bl N G
FOCRGY) . Bk, 51 K g AR Y IR R AT BB JEAE NHS F EDC IEHIT , CdTe 44KA R IR
H 5 scFvs M EEE, (13 CdTe KM+ 1Y R T HE AT EOR D, IMTBEAR T CdTe 44K KL+ 8 [ 7311
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Fig.1 Absorption(A) and fluorescence(B) spectra of QDs(a), scFvs(b) and QD-scFvs(c¢) solution

2.3 QD-scFvs X GSH 43 FHYyiR 7

Ll &5 GSH MY QD-scFvs N, TEARCIRR PAIIA T id 9 BSA, IXHEAEH] TR
WEEY QDs, B IEFESE R iE RS QDs 5 GSH 255 i U B, dnT AR S sl e et 182 o8
QD-scFvs %I GSH MJiRBI45 R, 76 GSH Eplb ik (&l 2 v a, b) AR SO SEA , MilkA GSH BB L
Bl BSA B A A IEECA B SO 450 (18 2 a b c
¢). XKW QDs M45A I AR scFvs BIHT
PUIEYE, WAIEY] scFv-B3 fEfy = Ph 5
GSH 454, 5 1.2 754 scbvs R SRS ERY 7

AL, QDs-scFv-B3 AEC TR GSH, Fig.2 Recognising GSH blotted on the NC
ﬁ’fﬁﬁ%%, _%‘fé\ HTJ‘ I‘ETJ 5 ﬁ%‘%%){% QD *ZT‘iE:b‘T‘ 'M: membrane by QD-scFvs

mﬁﬁ{': Western blot %ﬁﬁﬁ%ﬁ?ﬂﬂﬁﬁ% E(J a and b; GSH dot; c¢: control.

Hi 5.

2.4 WHBHMBEWIE QD-scFvs HENHARETIRR

& 3 o s T gAY QD-scFvs #E A MCF-7 4 eI, 1T DA B 200 it &) el 52 3 4 0 ¢
o6, W QD-scFvs A AL, 1A /Y40
AR R R AR U, HaREAREL), N
QD-scFvs #F AT AERE AR AL IR AL, n] LIW) 2P
FIWT, QD-scFvs AEREIHEA MCF-7 4], X —%5
T 5 CEWFFE U B A P R 44T P R R

FENLBLE T A

BN SRS S AN b e R N TRt /1K 2 SN2
Y 7K 1 o S B R - A ic b AT Fig.3 Fluorescent microscopic image of
PUARSE 25 W) 1 1A 7 35 0F 58 A AR B 04 2 QD-scFvs acting on the cells
il
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Preparation and Characterization of Quantum Dots-anti-GSH
Human scFvs Bioconjugations

XU Jun-Jie', WANG Shi-Wen', ZHAO Hong', CHEN Gui-Qiu’, HUO Rui',
TIAN Li', DUAN Yu-]ingl , LI Min-Jie’, YANG Bai’, WEI Jing-Yanl'z*

(1. College of Pharmaceutical Science, 2. Key Laboratory for Molecular Enzymology and
Engineering of Ministry of Education, College of Life Science, Jilin University, Changchun 130021, China;
3. State Key Lab for Supramolecular Structure and Materials, College of Chemistry,

Jilin University, Changchun 130012, China;

4. Central Laboraiory, 5. Pathology Department, China-Japan Union Hospital ,

Jilin University, Changchun 130031, China)

Abstract In order to generate catalytic antibodies with glutathione peroxidase ( GPX) activity, the clone B3
that bound specifically to glutathione( GSH) was selected from the phage display antibody library[ human syn-
thetic VH + VL single-chain Fv fragment(scFv) library ] and the expression vector of scFv-B3 was constructed
in previous study. The expression vector pPELB-B3 constructed was transformed into the Escherichia coli
Rosetta to express the human anti-GSH single chain fragments variable ( scFvs) antibodies. The scFv-B3 was
purified by Ni** -immobilized metal affinity chromatography (IMAC). 3-Mercaptopropyl acid-stabilized CdTe
quantum dots synthesized in aqueous solution were used to conjugate with scFvs. Spectra analysis show that the
fluorescent of QD-scFvs undergo a blue-shift in the emission peak, which suggest that the scFvs have been ef-
fectively bound to the scFvs, via covalent conjugation. It is also suggested by the result of the simple new
method of dot blot. The results of membrane dot indicate that the QD-scFvs can specifically recognize the
GSH. The status of the QD-scFvs acting on the MCF-7 cells was observed under fluorescence microscope. The
results show that QD-scFvs can enter the cytoplasm across the membrane.

Keywords Quantum dot; Human single chain fragments variable ( scFvs) ; Glutathione peroxidase ( GPX) ;
Covalent conjugation; Dot blot
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