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AR 4RI R (10 £5) nm ( LA TARAT) ; Fhif 16 (b M EEWHEARAF);
ss-DNA H LA TAY TRAFRAN T A, TEEEME ss-DNA J¥41 . 5'-GCTAGTGAACACAGTTGTG-
TAAAAAAAAAA ( CH, ),-SH-3", H. % J§ %] 5'-ACACAACTGTGTTCACTAGCTTTTTTTTTTCGATCACT-
TGTGTCAACACA-3'. i34 . 5'-GCTAGTGAACACAGT-3", FiliF14. 5'-(T) ,,ACAC-3", ilFRLT 4 &
B (38 RAEYIFEARWI ST ) 3 Hee b2z 4 ot 2l 528 FH K R K 00K

DUB00 454k 73 Y6 FE 11 (32 [E Beckman A F]) 5 i 5 H + W 8% ( TECHAI-10, faf =% PHILIPS) ;
HS-3 & H IR A% (T UH 2 AR B A FRAFD) 5 0,22 pm SEFLIERE (b RS B A AR .
1.2 &WRRTEWROHF
1.2.1 2K AHE(Ig6-Au) AFE  FERRTH 0. 22 wm AUTFLIEREIEA T 38, BUS mL 40K 4
PR, HK,CO, 18 pHAE N 9, A 25 pg Fhife 1gG, FE5) S min J5, B IA 250 wL [543 40
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J 1% B B (PEG) I, 1218 FHCE 2 ~3 h, 764 CARIR F B0 30 min, W2 B, 1EDLTE
A pH =7. 2 BUBERRERZE vhIA W (PBS) , BREREE S MIPUAR PEG, TR 2 W, BREMAET
5 mL 0. 05% ) PEG(pH =7. 0 ) PBS 0. 05% (& F ) R, T 4 C PRI H.

1.2.2 4k 428 ERF B (A-DNA)ARIE K5 5.5 mg MEEZCHBRICHT ss-DNA 5 5 mL 49Kk 4218
&, PR4E 3 min J5E I 12 h, A 500 mL 0. 2 mol/L NaCl #1500 mL 10 mmol/L PBS(pH =7.0) 5,
T 45 CHFFE 12 h, DL 14000 r/min 20> 20 min, #2 L )2HW, EEERE2 K, BREARRNF DNA, 3T
VEVIE THRIVE W, T 4 CIAER AL

1.2.3  HufhF ss-DNA FAFIE 41 Kk 4 (IgG-Au-DNA) £ W4 94 & ¥ 5.5 mg Bl G A bRid
ss-DNA 5 5 mL IgG-Au WRIR A, JR¥E S min J5 TEIRFE 12 h, A 500 L 0.5 mol/L NaCl FI
500 mL 10 mmol/L PBS(pH =7.0), ZiFE 2 h, L 14000 r/min #.0> 20 min, F2 [ JZ2HR, EE#H
YE2 U, BRISRIN DNA, JLIEYIH THIES W, T4 CORArEH]

1.3 S¥Z4stEim

13,1 H & BRI FHRE ORS00 B SRR o A I o ZE R KT 45 0.5 h, B
FIRARZE TG, A S T B fs A

1.3.2 RV B IR(PAEG) Wik 40 SR 2 mL il &4 bR IC A K & A W 5T, InA /i 95
WEEE(DTT) , KRR 20 5 BT, 768 PCR P78 FESY. SRAH 20 WL S BAR R BEATY 14, HiAs
94 °C 5 min, 94 °C 30 s, 50 °C/60 °C 30 s, 72 °C 30 s, JEHP 14 35 K, o T 72 CLEM 3 min. K9~
B PR FAMR PR AL B SR 55 °C KA 10 min, R, A 7 mol/L JRZE, BN EUN 15% B7E T
PAGE 43#7. BRFLARE 20 L, DUREN W X Fs 85500, LAG R 15, 30 150 bp B HRIEG YN
Marker, HLJE 80 V, X 1 h J5IRIL L 5E (EB) Geifi thEE I NG R Gt AT IR,

1.3.3 ss-DNA #F R AN B2 mL 85 H I BFRE K 44 PHRE (2. 7 nmol/L) , A 0. 1 mol/
L DTT ZZYEEH 0.01 mol/L, ¥ 30 min ~1 h. %53 min 4MAH 1 U, W% DTT BUL DK 4 2845t
R EEAE M SE A AT R B 12778 Ak, I LAGA K 405 IS RN Ho 28 4 IR B VE X B, 38 o VA R 2 el
AT RN .

1.3.4  HREEAN  BIH2 cm x4 cm HIREFREF4E R, 7E pH =9. 0 AYBRIREMIE IR 10 min.
TR 5 TE R R — R IEEH0 % 1eG, 188 37 CHEFH 20 min, ¥ES 2 ~3 ¥k, ME4EMT. ¥ 10 wL
BE (A KRLT | BB 1Y 2 9 KL T 1 ss-DNA B4 (1 4 98 Kk ) I A BN IR B I, 37 °C %
F, 545 @256 ET ] PBST[ PBS(10 mmol/L, pH =7.0) Fil Tween-20, 1AFH [t 20: 1] BEi4 G 2B 45 3.

2 ZERFne

2.1 SkEEWIRTHHE

TgG 5K ss-DNA FRiggk 4 Hil & B A MSCHRE ), T TG Ml ss-DNA XUBRIC YN K 4 0 i 4 UL
. RFRENAKES G PR AIE TS ss-DNA 455 L. WHRGKRL et ss-DNA 181, F5 5200
T—25 1eG 454, FEEHBREEMT ss-DNA WM 394K 4 R i — > %52 s

VAT A 0 A 4 A R VR B R VAR AR N I F AR IR, M 0.5 mol/L HC IFH I, 492K
SRS R RE, B SIE ML AREE, X R BRI Ak A 503 7R 90K 4 8 BRI B 6 Ha o
2, TR A R A TR . TG HIl TG/ ss-DNA T LA R 25 29 A ks 2 1 B R AT, (A6 M
JEIIAN K S TR B RS, A B IK 4 7E 0.5 mol/L NaCl IR hax kA= B[ B 1(A) ], 1EM
[FIZAF T, 1gG-Aul [ 1(B) JH1 IgG-Au-DNA[ ] 1(C) IR FFREIRES, B KA. MBIk
SRR BIRMIS, nTRERIUEMERTREBMA L, 4T ARSI

ss-DNA B4 1gG BT B, 9K 4 NS IR (1) S 1 5 7 i vk B i S AL A W LA S pH R 7.0
MIBETRER AP 5 0L, AR SRR HUIARSS | SOk Bl e R R R, SUnT il ss-DNA #F H3%
456, fEmRE RSP AS B RE, MU T 9OREAE S s v B FHME A I R, A 1 i 4l
KA (A5 A0 AT UGSt R W AE 518 nm , ABMHHUIARS 19 4 KA I I W i % AE TR B 3,
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Fig.1 TEM images of unmodified gold nanoparticles(A), IgG-Au(B) and IgG-Au-DNA(C)
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H-5 D2 5 , ﬁ%%ﬂ;ﬁ%ﬁi%jﬂwﬁlﬂé, N Fig.2 UV-Vis spectra of unmodified gold
465 nm £IA£3 595 nm. H TS E5Y W OCE TS T nanoparticles(a) , IgG-Au(b) and
IS EAE 465 nm AMROOREE | TR LR T 2 I¢G-Au-DNA () nanoparticles

FA A 53 R L I AG I TgG-Au T TgG-Au-DNA AYES.C FIH, S5RENT, WI7EA K4 |
1 1gG B (10 £2) /.

YK 4 (DG R (S T 524 nm, FHEL5E DNA J5, i TGk AER 5% (FRET) 1E
FH, 9k 4k FRIPRMCARITOC R AP K. BT ss-DNA 7] LI R 454 S 0920+ (1 DTT) BBt i
PRICHY ss-DNA SERZ 1T R 4 R 1 ok, 38 2 I 22 9 6 3% B H 50 1 ss-DNA My 8. 45 R %KW, B4
IgG-Au Hl IgG-Au-DNA 2 [ 78 55 AU B H IR 7351 0 (70 £15) 25H1(50 +15) 45 ss-DNA | FRicrEA K 4 56
T 1) 1gG Al DNA () HLE 2k 2: 5.

A4 DTT 2074 2 AFEEA , LM 454 2 99Kk 4. 2476 DNA B4 B9 40 K ks
JIA DTT, AT ARSERZ T IR 2 A= g AR SR AR (i (0l £ A8 W, 2068 S5 oz T P A kil 3k A e AR i) & 2
[ULEI3(A)]. A DTT J&, 9OoKEiE A%, FFE 4 M 524 nm FFEH] 650 nm, X BL ] K275 2
2 min. JFORAY 524 nm 35 58 TH K, (BRS sl EAEXRIC Ak & AR RS, 7F 30 min J513RER 3
524 nm 3%, X FEEE 1gG-Au-DNA _E 1 1gG Bk, nJRERHAT T DTT kALK 4> 4 fr .
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Fig.3 Time evolution of UV-Vis spectra of Au-DNA(A) and IgG-Au-DNA(B) after adding DTT
2.3 WMREREHTIEENE
FHIBE R S BEB ARG AN A 5 R 1M TG (855 (LA 4) . 7E TgG-Au Al IgG-Au-DNA B 555 X 7] UL
Uiy, KR AEPURPURR N ; TG g6 X&A BIEARL. £ 1gC-Au M 1gG-Au-DNA P4 I
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UG T AT, TgG-Au Al TgG-Au-DNA Gk ik 2 & B ©
[RIA B 25 5, BEBAW B ss-DNA ASFEN TG (1 BN .‘ & @@'

2.4 #X& . ss-DNA HiE M Rt e
O TR 8 T 5 AL 0T 5144917 ©e S@ |
5, Bt T AN EANEZI R, XA 5 A R R L‘@ & Bl

SRS ESERT IR BANT AT 2 DAk a R A R, r D
A K £ R AE , 30 min J5 ss-DNA 144K Fig.4 Dot immuno-gold nanoprobe detection of
WORLIA L W, 1gG-Au-DNA 44 K JIURL 5 HM IR LI 7% 5] IgG-Au (A), IgG-Au-DNA (B) and
580 nm L FHYCK L FEZTRYS B ANMER TR KA unmodified gold nanoparticles( C)
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Preparation and Biological Characterization of Antibody and
DNA Dual-labeled Gold Nanoparticles

LI Fu-Rong'* , QIAO Fei-Yan®, KONG Xiao-Li', ZHOU Han-Xin", QI Hui', REN Li-Li'
(1. Clinic Medical Research Center, The 2nd Clinic Medical College( Shenzhen People's Hospital) ,
Jinan University, Shenzhen 518020, China;

2. Department of Chemistry and Chemical Engineering, Lanzhou University, Lanzhou 730000, China)

Abstract Gold nanoparticles labeled by both antibody(IgG) and single stranded DNA (ss-DNA) were syn-
thesized and characterized. The stability and reactivity of the dual-labeled nanoparticles were compared with
the conventional IgG or ss-DNA modified nanoparticles. It was found that the IgG adsorption significantly im-
proved the stability of the nanoparticles in aqueous solution, which is beneficial for attaching ss-DNA. The
presence of IgG also effectively prohibits the desorption of ss-DNA against dithiothreitol ( DTT) displacement.
The coverage on dual-labeled nanoparticles was found to be (50 +15) ss-DNA/nanoparticle and (10 £2)
IgG/nanoparticle, respectively, compared to the value of (70 £15) ss-DNA/nanoparticle of only ss-DNA-la-
beled gold nanoparticles. Dot-immuno and cross-linking experiments confirmed that both the IgG and ss-DNA
retained their bioactivity on the nanoparticle surface. The dual-labeled nanoparticles have potential to be used

as novel bio-probes for ultrasensitive detection.

Keywords Gold nanoparticle; Bio-probes; DNA; Antibody (Ed.. H, ], Z)



