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Preparation of human malignant melanoma ganglioside ScFv antibody-conjuga-
ted quantum dot nanoprobe and its specific binding with human malignant
melanoma cells

ZHANG Xiao- min‘, ZHANG Tang-de', BAO Chen-chen’, SONG Hua®, LI Na’, LIU Bin’, HE Rong’, LI Zhi-ming’,
CUI Da-xiang’, REN Qiu-shi’*( 1. Department of Dermatology, Zhujiang Hospital , Southern Medical University, Guang-
zhou 510282, Guangdong, China; 2. Department of Bio/Nano Science and Engineering, Research Institute of Micro/
Nano Science and Technology, Shanghai Jiaotong University, Shanghai 200240, China; 3. College of Life Science and Bi-
otechnology, Shanghai Jiaotong University, Shanghai 200240, China )

[ Abstract] Objective:To prepare a nanoprobe, anti-human melanoma ganglioside single chain variable fragment ( GD/
ScFVMEL ) antibody conjugated with CdTe quantum dot, and to observe its ability to specifically bind human malignant
melanoma cells. Methods: The GD/ScFvMEL gene was cloned into pET32a ( + ), and the plasmid was then transformed
into E. coli B121 ( DE3 ) for GD/ScFyMEL protein antibody expression. The expressed GD/ScFvyMEL antibody was puri-
fied by denaturing method and further refolded by modified dialysis method. The purified GD/ScFvMEL antibody was ana-
lyzed by SDS-PAGE. The GD/ScFvMEL-QDs nanoprobe was prepared by conjugating GD/ScFvMEL antibody with CdTe
quantum dot, and its specificity was observed by incubating with MGC-803 cells and melanoma A375 cells. Results: The
recombinant pET32a-GD/ScFvMEL was constructed and confirmed by PCR, restriction endonuclease analysis and DNA
sequencing. The proportion of expressed GD/ScFvMEL antibody in total bacteria proteins was about 40% as detected by
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SDS-PAGE. The purified- and refolded-GD/ScFvMEL antibody was effectively conjugated with CdTe quantum dot, and
the resulting GD/ScFvMEL-QDs nanoprobe was successfully prepared. The GD/ScFvMEL-QDs nanoprobe could specific-

ally bind melanoma A375 cells, but could not bind stomach cancer MGC-803 cells. Conclusion: We have successfully

prepared an anti-human melanoma ganglioside single-chain antibody-CdTe quantum dot nanoprobe, which can specifically

bind melanoma cells.
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1.2 et
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B BTAS N R R, FH B UE A MR AR 5 ik 4 C IR AT -
1.5 GD/ScFvMEL 5 CdTe &-F & 095 4
1.5.1 CdTe ®F & CdTe & 5 il 8 KL H 2
W = A RO 2 &R R TR HE
SHRBE SO T T RAE AT
1.5.2 CdTe & F A& 5 GD/ScFvMEL # # ¥ N-
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JL A NIRA N5 ming fITA 2 mg/ml 4l4kAY
M2 IR BBEUIA 300 wl, IRAIG  TERERE IR A o
FRRI2 he RAEMZPAELL, KRR G0 &
TR 45 1 4 K 25 4 ( GD/ScFVMEL-
QDs ), 2G5 SDS-PAGE HLIK 74T o
1.6 WARIRA ¥ & 266 24 3t ool g 25

W BRI A375 4R g MGC-803 455l
FHE& 10% /N4 1L B9 DEME 1535 358 37 C 5%

CO, 4 M FEA rh a5 5%, 20 i 0 BE 5 FH 49% 2 3R
[ 2 15 min,0. 1% PBS R PEH 3 WK, Bk S
min,3% BSA E[4] 10 min, SR 53 HIIMA 20 wl GD/
ScFVYMEL-QDs 4 CHFE A&, I H I 0. 1% PBS ¥
PR 3 W5, FETOG WA TSI >,

2 & R

2.1 GD/ScFvMEL & F #) 5%, [ Fo & 28 38 31k 49
# 3

WK 1 r7x, GD/ScFvMEL %A A Bk s sh 4™
WP R R R0 H B9 EE R R BRI pET32a 24K 4 EcoR]
I Xho 1 XU V) J5, 3% $2 #4541 3% 3k 2 4K
pET32a-GD/ScFvMEL, H4 FikiZE PCR 5 EcoRIFI
Xho DAY , PCR P=45( 729 bp )5 Y] A B 729
bp MR R/NG 28 SR AHAT . PRS2 Bk 246
S e A w1 P A5 A5 U AR AT

1 pET32a-GD/ScFvMEL JE#Hif) PCR FEH S E
Fig.1 Identification of pET32a-GD/ScFvMEL plasmid by
PCR and restriction endonuclease digestion
1: pET32a-GD/ScFvMEL digested by EcoR I and Xho [ ;

2: 1 kb marker; 3: DI2000 marker; 4: pET32a-ScFv PCR product

2.2 M FEBARE XA E P o) Fk e sl
Fay s 1 kL 2 AR A K B AT P L 0.5 mmol/L
IPTG 5% 7 h, [A]ff 1 h BUHE#EAT SDS-PAGE 4347, LA
KA SRR N BT B 25 U E 2A FiR, &
IRBER 143 1 BT 24 45 000, 5 401 48 1 K/ —
0 A TR IE K, R 10 8 (s, 76155
4 h i, EEFA RN B4 h UG, & A
[ AER , R Tk B IR A I, £k & A LT
AT AN R R A 40% o & 2B R T AL AR R
T AARZE R, 5 6 Ykl BoR T alifb i A, TR
R 45000, B3 R T A anti-His HUATE NS
—¥HUAK, Western blotting K I & 7 il £ 19 ScFv 25
RetB s S 45 4 anti-His $iiA, RS .
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nm &b, & B 28 1) i T R LB SR AR AR
G BIGRERET 9 601G, I WE 2967 T 560 nm Ak,
SHMCRTA LI 0 2R T 20 nm, £ TS TN
AR 1T SeFv HUik, 1 B, 45 5% Bosbric 5 i) =
TP R T — 2 R E A A R
TGS M TIEE, 5 il — 3. &I 5B &
Tl 25 A N R PR AT B Sk 43 BT 465 %, i 5 A B AR A i ik
HL T 45 000 Ak, T A Y 48 K S AL T A
FL, RREDEABERE 1, E— B UE IR S R b 5 4
GEAAE R, GORTRE LT i 45

B
T
(1117
A =)
CETio M el e TA)
£ o M1
g
E 40
43310 (4201
m| A
2 SDS-PAGE 7 # B A B FRIX e 0750 40 S0 &0 70 &0
Fig. 2 Expression of pET32a-GD/ScFvMEL 2 Thela
as detected by SDS-PAGE
(A). M: Marker; 1: Uninduced protein of pET32a-GD/ScFvMEL; 4 WURETRAORE
2-8: pET32a-GD/ScFVMEL induced for 1, 2, 3, 4, 5, 6, Fig. 4 Characterization of CdTe quantum dots

and 7 h; ( B). M: Marker; 1: Total protein of non-induced cell A': Transmission electron microscope; B: X-ray diffraction analysis
lysate; 2: Total protein of induced cell lysate; 3: Induced
bacterial soluble lysate; 4: Cell lysate after purification by
Ni-NTA metal affinity chromatography ; 5: Protein eluted

1 2 3IM=10)
by washing buffer; 6: Purified ScFv antibody 2 i

PL intensity
=

i} " s —

a9 150 500 S50 BN RS T T B
Wave length

3 #i{t/E GD/ScFVvMEL & H#J Western blotting & |
Fig. 3 Purified GD/ScFvMEL protein as
detected by Western blotting
1: Total protein of uninduced GD/ScFvMEL; 2: Total
protein of induced GD/ScFvMEL; 3: Purified protein

5 PRIRSTEAHKIES TS SDS-PAGE Rk 5317

Fig.5 Analysis of prepared nanoprobes by

photoluminscent spectra ( A ) and SDS-PAGE ( B )
A: Fluorescence intensity of GD/ScFyMEL before ( red )
and after ( black ) binding to QDs; B: 1: GD/ScFvMEL;
2: QDs-GD/ScFvMEL; 3: Marker

2.3 FrAbss 2 T S0 RAE L 9 RIRATHG ST

WE4A Fis, @ P B I WM s ) 2.4 SR 3k B AR YLE 4 k4R 4T GD/ScFvMEL-
il 8 BT KN A)  HARTE S nm; 4B JE X QDs 5 WP 2o e g 45 Fr b 4 A
TS oA A 2R R & 1Y & T RS AT R 550 I A3T5 A5 H 9 MGC-803 4 il 5 4K
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WEMIEE G, (£ BAEE TSR, 5 Kl 6 fF
N, TR A375 dIMRE & A G E S, B
%1 GD/ScFVYMEL-QDs 40 K R 41 BE Rt b 5
A375 4L A i A0 MGC-803 AN RE 5 il #%
AR IREL 256, HABAEMAERE R 2O0E 5 .

6 QDs-GD/ScFYMEL 4k iR$t 5
BRE A5 AR RIS A %200 )
Fig. 6 QDs-GD/ScFvMEL nanoprobe specifically
binded A375 cells( x200 )
A: A375 cells under light microscopy; B: MGC-803 cells under

light microscope; C: A375 cells under fluorescence microscopy;

D: MGC-803 cells under fluorescence microscopy
3 W it
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TERHE SO BV 200 SCFAF BN BRI A SR TE ARSI SCF 75 25 A1 HA & SCRIUATE , V1A il iR
VB BURRE A AR AT , J AR ) B2 2 SO vh A 5 IR MA ) SR SO A5 I 9 AR LK »

COEYE PR T 222 W E 24 AR 2 (A 45 g IERh AEFD ) BERHA , G140 KB FF I Escherichia coli BT JWRFF T Heliobacter
pylorio (2 )EFNEEDR A4S 155 W RMAC BE R SR T )46 5 45 0 5 UE A ) Bl an AR X IR T R 1 FMRI 595 B
RAFIC N ) a5 v-raf-1C B IMEEER ps3( RO, (3R A VIR EGESE S A5 5 10 3 AR AHA, 440 Hind 1T
BamH T \Sal 1 %, (4)EFGIHERF S RIRHA, GIANFEA K n 80 FEARKRUERS s o K0T F K50 AR P ORI DGR B r 55,
(5)# Ry & BT 5 REARMAC pH FIIEMRERSN ) A0 R L OE A AC 58S ) ARFR V. BTd m BHE] ¢ T p XS F e M,
YIS IRIE ¢ 550 (6 )2 P RoR et T A MG ORI AL S5 45 5 NLARHA , Gl N 22 i€ L- A5 e D-, 4B o- KA p-
J X trans- WA cis-55 o (7 )87 b 7 REFRIR B9 AL RO — e pR BN RHA . (8 )& SCrdi T BELE R T IR A, 140 et al wos |
in situ, in vivo | in vitro 5§ . ( AT iR )



