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1 HBV DNA PCR
Table 1 Sequencesof DNA probes and PCR primers of hepatitisB virus(HBV ) DNA
Nane Structure

-1 Oligonucleotide-
modified magnetic microparticle probe (capture probe-1)

Oligonucleotidemodified gold
nanoparticle(NP) probes1 (bar-code DNA)
Oligonucleotide-modified gold NP probes2 (detect probe)

Amino-modified capture DNA probe (cgoture probe)

5'NH, -poly(T) 16-GTT CAT GTC CTA CTG TTC-3'
5'-GTGCCTTGGGTGGCTTTG-PEGIMer-A GCTACGAA TAA-(CH2) 3-H-3'
5'-HS(CH2) 3-Poly (A) 10-TTA TTC GTA GCT-3'

5'-NH, - poly (A) 16-CAAA GCCACCCAA GGCAC-3

PCR Upstrean primer for PCR 5' -ACGACCGACCTTGA GGCA TACTTC-3'
PCR Downstream primer for PCR 5'-CA GA GCA CA GGCGGTGTCG-3'
22
221 HBVDNA HBV DNA, PCR [10]
PCR L5uL,Tag I1U,25mmol/L MgCL, O 84 L 25mmol/L dNTP1 Oy L,
Q5uL, Q 5 pmol/L; , L5L, I5p L
194 4 min, 94 30 s54 30572 30535 , 72 4 min
222 1 0 mmol/L HAuC|, 38 8 mmol/L HAUC|,
130 ,  20min 25 mL (
), 0 22Uy m
; DNA
DNA , 3
: ( 1);
, 3 ) )
10 mmol/L 15 m 10mL, 9000 r/min 50 min, ,
100U L ; DNA 3 M mol/L, 16 h; 3
0 1mol/L BS(pH 7. 2) 100 10 mmol/L, , 48 h ;0 01 mol/L
MBS 9000 r/min 50 min , , 100p L Q 01 mol/L BS 4
- oD DNA
223 HBV DNA , 1( 1), ,
HBV DNA PCR 50ML (10 g/L), 50pL 100p L MES
(25 mmol/L, pH 6) , 10 g/L N- N'-(3- )
(BEDC) 10 g/L N- (NHS) 50pdL, 40 min; mBS
(pH 7. 4) , 90U LMES HBV 9u L (100 pmol/L), 1lh
BS(pH 7. 4) , 100p L TrisHCI (Q 05 mol/L, pH 7. 4),
15 min,

; BSBRA (0 1%, w/V)

, S0p L
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BSBA (0 1%, w/V)

224 DNA , 2 ( 1);
, 100 m, 500 m,
0 7 L, DNA 75K mol/L, 37 ,
40 mmol/L 30 min , 4
225 - D NA- HBV DNA , HBV
DNA , “ "
) (DTT) HBV DNA
DNA , , DNA DNA ( bio-
barcode DNA)
a e
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Fig 1 Schematic of preparation of nano-probes and hybridization procedure based on bio-barcode

amplification (BCA)

PCR ( 10 "mol/L) 100, 1000,10000 100000 2U L
2U L DNA (PCR 95 5 min, ), 17p L ,
21y L, 48 10 min 2U L , 23U L, 50
40 min, A sy ( HBV DNA) ,
0 5mol/L DTT ( A sy )20M L, 10 min
226 2u L 12p L , , ,40 30 min
02xST( 01% P9 3 5min,
1uL, 12pL, , 40 30 min;

NaNO, 3 min, 200 L ( ), 10 min
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TEM ( 2 , DNA ;
, DNA , DNA
a
<
L
2 DNA (a) (b)
Fig 2 TBM imagesof bare Au nanoparticle(AUNP) (a) and AuNP modified with DNA probes (b)
[19,20]
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Fig 7 A nomalized grayscale intensity calibration curve
Fig 6 Resultsof detection for HBV target DNA with dif- for HBV DNA concentration The reault is from 3 inde-

ferent concentration (mol/L) by chip-based detection pendent experiments
, HBV DNA (2]
HBV DNA , 10° copies/mL, HBV
DNA , (22]
, HBV DNA ,
10 °mol/L  DNA,
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D etection of Hepatitis B VirusD eoxyr ibonucleic Acid
Based on Gold Nanoparticle Probe Chip

WANG Yi"?, MAO Hong-Ju'?, ZANG GuoQind, ZHANG HongL ia’, JIN Qing-Hui’, ZHAO JiantLond
! (Deparment of Infection, the Sixth Peoples Hospital Affiliated to Shanghai Jiaotong U niversity, Shanghai 200233)
% (Shanghai Institute of M icrosysten and Infomation Technology, Chinese Acadeny of Sciences Shanghai 200050)

Abstract A nanoparticle-based bio-barcode anplification (BCA) gppmach was developed for the sensitive
detection of hepatitisB virus (HBV) DNA. TheBCA goproach enployed wo setsof particles (1) wo-com-
ponent oligonucleotidemodified gold nanoparticles (AUNPs) : one oligonuc-leotide probe called signal probe
(barcode DNA) ispartial complementary with the target sequence of HBV DNA and another one called detec-
tion probe ispartial complementary with the signal probe; (2) single component oligonucleotide modified mag-
netic microparticles (MM Ps). In the presence of the targetmolecule, the gold nanoparticles and magnetic par-
ticles fomed sandwich hybrids A longwith the ilation of sandwiched hybrids fran the ssmple using amag-
net, non-gecific bound gold nanoparticleswere removed, ensuring that only target-bound gold nanoparticles
were collected Subsequently, the bar-code DNA swere dehybridized fran the gold nanoparticle by using the
dithiothreitol (DTT). The detection probewith A UNP mixed with bar-code DNA olution was then added o a
bar-code capture DNA -modified chip, and the gpots on chip were labeled with bar-code DNA strands and
AUNP probes Finally, the scanometric detection of silver stain was introduced  further amplify the signal

The results showed that it was possible in a fomat that offers lov fmol/L (10" * mol/L) sensitivity in the
detection of HBV DNA sample and there is a good linear relationship beiween target concentration and ot
intensity on chip.  The detection of the assay could be fulfilled within L 5 h  The method could provide a nev
generation of diagnostic assays for HBV or the other infectious discase

Keywords HepatitisB virus deoxyribonucleic acid; Gold nanoparticle probes B io-barcode amplification;

nanoparticle probe chip-based detection
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