hitps ://hxsj.cbpt.cnki.net fb2#i83  CHEMICAL REAGENTS 47 B2

EXTESEe)

E T DAPI T SR e B ERNTRE S BB S N

FARAR, R N M AR R R
(LM AR ERE IR s S 5500022 500 K2 AEHS R 420, 50 S0 550025)

T K4 o g —FP R AT R 4 AT R0k RDEHAGI , SR 1M1 375 3 AU 9 oKk & A H (A5 5 28 1h 559 A9 n) 5L
AFIT R FIEE R AR R FE R B GOR & RAEFH R H 4,6 ZRFE-2-2R 5L 05[1 (47, 6-diamidino-2-phenylindole , DAPI)
ST — e 1 ELfar A AN AZ DNA Gk, 300 HC 3 2ok e Aof W 51/ A 5 3R T A B0 L ] Ak 4 R, HL (B S IR R
DAPI Al FA0K 4 AL RN YR SR AN I 6, WG S AR F AT . RYE DAPL A AT SZL X% DNA
AR | T 0 R0 A0 B B 30 TR RO SF IR AR R AR R 1 AT B 199 B4 7= W B DAPT 220U DNA |, BHIT A
FIOYURITRL R EE , W ST DAPT /BN B 5 SR M40k 4 Lh @ik, D7 iR 5 b a8 fb i 3 KR 4 3.8
fmol/ L, FES 58 , A BRI A F I AE A M B A9 RITEAS

KB YUK S SRY WY WA A MR R AR AR H ik

FES%ES R-33 XEkFRIAEG . A X E S .0258-3283(2025)02-0016-08

DOI’; 10.13822/j.cnki. hxsj.2024.0414

Detection of Respiratory Syncytial Virus Based on DAPI-mediated Aggregation of Gold Nanoparticles XU Yong-jie' , YAN
Yan-gin' ,LIU Xing-mei' ,AN Shi-gang' , HUANG Jun® , ZHANG Hua*'(1.Department of Clinical Laboratory, Guizhou Provincial
People’s Hospital , Guiyang 550002, China;2.College of Materials and Metallurgy , Guizhou University , Guiyang 550025, China)
Abstract : The gold nanoparticles-based colorimetric sensing system is a visual on site detection with broad application prospects.
However , the salt-induced gold nanoparticle detection system still has the shortcoming of weak colorimetric signal change , which is
not conducive to the visual interpretation of the results.It is highly needed to explore a new reagent to induce the aggregation of
gold nanoparticles with more significant changes in colorimetric signal.4’, 6-diamidino-2-phenylindole ( DAPT) is a positively
charged nuclear DNA dye.lt is speculated that DAPI, filled with negative charges on the surface,can mediate the aggregation of
gold nanoparticles through positive and negative charge attraction. Colorimetric experiments showed that DAPI can be used as a
novel inducer to mediate the aggregation of gold nanoparticles, which promotes the transformation of gold nanoparticles from
burgundy into blue.The change of colorimetric signal by DAPI is better than that of salt inducers. According to the intercalation
characteristics of DAPI and AT-based double-stranded DNA, an isothermal amplification system of cyclic strand displacement
polymerization reaction was precisely constructed. The amplification products rich in AT bases of this system adsorbed DAPI to
double-stranded DNA and blocked DAPI-mediated nanoparticle aggregation,thereby establishing a gold nanoparticle colorimetric
method using DAPI as a new inducer.This method is simple and has significant chromogenic signal changes.The detection limit is
3.8 fmol/L, and the specificity is strong.It is expected to be applied to the on site detection of respiratory syncytial virus.
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Tab.1 Nucleotide sequences used in experiment

Nucleotide Sequences (5'-3")

RSV Target TACACCATCCAACGGAGCACAGGAGATAGT

Hp TAATAATAATAATAATAATAATAATGTCCCACCT
GTGCTCCGTTGGATGGTGTCAGGTGGGACT

Primer GTCCCACC

AT-1 ATTATTATTATTATT

AT-2 AATAATAATAATAAT

CG-1 CGGGGCGGGGLGGGG

CG-2 CCCCGLeeeseeces

Flu-A TCTAACCGAGGTCGAAACGTACGTTCTTTC

Flu-B GCAATAATTGTACTACTCATGGTAGTAACA

HMPV CCTCAGGCTTAGGCATAATCGGTATGTATC

SARS-CoV-2 CAAAGACAACGTATACACCAGGTATTTGGT

HRV AAGTGGACAAGGTGTGAAGAGCCTATTGTG
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Fig.1 Principle of the colorimetric detection of RSV based on DAPI-mediated aggregation of

gold nanoparticles and circular strand-displacement polymerization reaction
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Fig.2 Characterization of gold nanoparticles and DAPI-mediated aggregation of gold nanoparticles
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Fig.3 Affinity analysis between DAPI and

different nucleic acid chains
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Fig.4 Electrophoretic analysis of circular

strand-displacement polymerization reaction
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Fig.5 Feasibility analysis of colorimetric sensing system
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I W E R [A DAPL ¥R EE (5. 12.5.20, 30
wmol/L) , J:XF b & AR EE DAPI 715 st Filfs
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Fig.6  Optimization of reaction conditions
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FL# , % 3k BRI BRAIC T SERS 4 38 fmol/ 1.
1 CRISPR Bt 5 ED 728 25 /4 0. 70 nmol/L" 45 7 %8,
BARYE WS, B RT-PCR K IR 5
5 HHTT ZE S B4, NIk, IFgE 4
M P S A0RE R LR A ST AT R PR Y
BRITE,

0 fmol/L 10 fmol/L 100 fmol/L 1 pmol/L 10 pmol/L 100 pmol/L 1 nmol/L
a

B et gt e D e e
0.5 25
b c

041 AN 2.0} 30
1
\ 25 .
0.4 ¥

< 20F A
— 0 fmol/L g

= A
sy //(
LOF v~

0'5—14—13—12 -11-10 -9

logC/(mol + L)

10 fmol/L

Aspiso

100 fmol/L
1 pmol/L
10 pmol/L
100 pmol/L
1 nmol/L , n R S S
400 500 600 700 0 200 400 600 800 1000
A/nm Concentration/(pmol + L)

1
2
r3
4
5
L6
7

0.5

a RO ;b OCRE T RAE AL 5 ¢ O Asy 610
HAAE I ZEAL (RSV = 10 fmol/L~ 1 nmol/L)
B 7 ORI R T
Fig.7 Sensitivity analysis of the colorimetric

sensing system
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Tab.2 Determination of recovery rate

Number
Calculated value
1 2
Doped Concentration/ ( pmol-L™") 50 500
Detection Concentration/ (pmol L") 48.02 447.23
Recovery Rate/% 96. 04 89. 45
RSD/% 3.84 5.93

(RSD=3.84% ,n=5) ;500 pmol/L HJ RSV %1%
ARF A5 R B 447. 23 pmol/L, IRy
89.45%(RSD=5.93% ,n=5), 4ERFHZ ;%
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