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10° mol/L %t DNA FIiE it i) 5¢ 4 B AMEY DNA JFH, i A 4K #h ek L 300 pL, dieiRA]. 42 °C
TR 1.5 h s FEZEIOEE T B LA A =20 7 SHEAT R L F3 4l B ATE L O 200~700 nm) , 12 5%
RLS i, Ph 470 nm &by RLS 55 8 #E17 5 &

2 HRSIE

2.1 ZXRIHNERGE

SR E R TR EY . REWIMARE DNA, REWIMARE DNA &Y DNA ZJ5 1 RLS SGiE.
RRENROEIE WL 1. KL AT LR, s R G W RLS (ERAK, mim A BEERE DNA Z )5, Bl
JEA R IN, FINASEY) DNA ZJ5, B E S 3 mBH &, PR T DL S B 24 58 N A A . in A FE 4 DNA
ZJA s 1E 200~700 nm Kb W HUH AR S8 B Z B, Hrl 470 nm 4bfesk HasCh e . PR S TG S2 g v,
PEPE 470 nm A i T FH O K
2.2 REMEGHHEK
2.2.1 RAEMFEETREGEA

5 BREF DNA VR EE R 5. 0X 107" mol/L, N A B 84 DNA, MR EYN R ERE, %
SN T) B AG W 110 Jo at ve E %F 23% 58 SO NE ) s ). S B AS B R 25 R UL IR 20 MR E W R B 2. 16 mg/L
BF, 225 R ZR I IX A ROR BT, T LAAE 2205 1) S 36 v 49 O JO o vk 32 Ay 552 560 1) o o o b VR
2.2.2 ZeZBJEMAL

AN TR) 1 20 22 ek B 5 W) 4 232 58 SO I RCER . SEI B4R T A AR T 4458 RV AT S B, 435Ik 40,42,
45,48 C. LAY SR ILIE 3. I 3 LR H . 78 42 CRF, 29 s R i 85 R e b o BT LA, 5206 3k 8% il 2%
AZTRE N 42 C.
2.2.3  Zesatia e A

AN TR) £ 29 2 Bk [ A0, 52 Wi 5 24 A8 Ao ) SR BB RE . SIE 6 25 88 T AN ) 4 3¢ 14 B ] %o 2% 28 A 0 ) 5% 0 o 43 9l
H11.0,1.5,3.0 h. OB AYE5 R ULIE 4. N 4 Fa] DL b B . 2428 S8 I i AT 8 1. 5 h A, 4 sS4
I P 2R B i, DRI, SEES BERE AR SC I ) 1.5 h.



% 5 FAE4E, . A FHESRAWIRA LR K E DNA 2 2 hn 3

70001 251
L. B4
6 000 4 2. BEAHHT
H 3. BE4+P

5 000F 4. BEWPT ok
\ I )
h.a':( 4000} -
7 I =
% 3000

1.5}F
2000 __.’-;,'.'_-.'_-:,-3,- ........
e 2 TR
1000} PRt N
[ -7 1 \2»\\\_\;”
0 L L L L X L SNy 1.0 1 1 1 1
200 300 400 500 600 700 0 1 2 3 4
K /nm BAYMRERE/(1g.-mL")
Capppy =216 mg/Ls cppppna = 50X 1077 mol/Ls ¢ypy =5.0X  chopna=5- 01077 mol/Ls ¢y =5. 01077 mol/L; pH=7. 0;
107" mol/L; pH=7.0; c,=0.030 mol/L; W&JEE: 42 °C. Crnaer =0. 030 mol/L; &JE: 42 “C. Hp I Fl I, 43510 4 DNA
1 ZEXRMERIERE FITCHY DNA I RLS 0 i

B2 ARARAGYRERENREERNZE

1.5h
201
1.5F
=) -

=z 10r
0.5F
0.0

EaSging il
Cxppyy =216 mE/Ls ¢y =5.0X 1077 mol/Ls cypppy = 50X cppy =216 mg/L; ¢pppna =5 0 X 1077 mol/L; ¢y = 5.0 X

107" mol/L; pH=7.0; ¢y, =0. 030 mol/L; M I fl I, 4331284 1077 mol/L; pH=7.0; ¢, =0.030 mol/L; HE: 42 C; I

14 DNA FIEA Y DNA B RLS 58 )% Lo 4351 A7 549 DNA FIJCHY DNA B RLS 58 .
E3 AEABETEXRMHER B4 FAEZEZHEINFRMEZRBZE

2.2.4 BTRENIA

i NaCl i Ok ¥ Wi R 05 F5R BE, #0 T 0 LAydiZb DNA () 8 82 15 28 R 30 1) 6l 35k =2 18] 1 i e
JF 77, A LU /> ssDNA (FREE DNA) Z [B] 0 #F L 7, A R T 22 58 0 0 & A B3 e Wk B2 A B s 1 2
HHREGYE DNA IR EGRE LM, SBULN M RLS G5 M FEAL . S0 Ak £ 19 NaCl ¥R
9 0.030 mol/L. &7 Bl 2% vh ¥ W — R A 2 5 b M4 & .

2.3 SHriERE

[ PREF DNA MV BEANAE , BHEEY) DNA 1502880, 7R 3 0906 HIUR {5 5t 2 88 n (&1 5. 78
5.0~500 nmol/L MJER N, RMIERZEZLM, BN I/1,=1.08+0.001 12¢, &t RN 0. 997,
KM R 2R 2.0 nmol/L. HHr I #11, 43508 A Y DNA FICHY DNA 1 RLS 5.

R T AR R ARE A I T A R AR . AR ssDNA MR 5.0X 1077 mol/L, 23 5E T %
G5 E DNA, 5582 AMY DNA J¥5] ., 59 AT H S — DL EC R DNA JF 51 RLS /55,
FE LA SR PEAN S 0L s S . AR IR LS R UL 6. i IE 6 el LUE . BAWITEIREN DNA 158 4 B4 DNA
PR AT RLS (55 5ok, H ARG SLAE L R AR BEANTAIME S A B E N ES, FUERAAG RN
PEREE Al LU 758 98 722 i A I >4 v



4 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 38 %

P+T

5000

4000

RLS

I

2 3000

2000

1 000

1.0

0 100 200 300 400 500 0
DNARE /(mol - L) R

Coppp =216 mg/Ls o =5.0X 1077 mol/Ls cppp =5.0X  cppy =216 mg/Li ¢ppppna =5 0X 1077 mol/L; ¢y =5.0X
1077 mol/L; pH=7.0; ¢, =0.030 mol/L; M 42 °C; HH I 1077 mol/L; pH=7.0; ¢, =0.030 mol/L; B 42 C.
M Lo 5184 H Y DNA FJCHY DNA B9 RLS 5B B 6 mMEEREN

Bs5 Wil TIEmL

3 #it5RE

A S5 L ef IE B R PE R 2 T R AW N 22 SR IR 4T 12 A&l L it ¥ B /E S5 DNA 28 H R
FAl AT G, H 5 MEE DNA AIXEE DNA 4G A AR RLS {55, S8 T X DNA B4 38460, 525
LA R, AR EUREYS DNABRKIREE T, BAATEHTIRIC, Rlpes, @i XM hidk, ol LR
75 5 W B 52 4 A Y R B 3 A5 T A 1 8 R AT X 43 . AR B2 W Ol TRNE 2 T LR R A A

S 2K

[1] ELGHANIAN R, STOTHOFF J J, MUEIE R C, et al. Selective Colorimetric Detection of Polynucleotides Based on the
Distance-Dependent Optical Properties of Gold Nanoparticles [J]. Science, 1997, 277(5329): 1078—1081.

[2] BOATENG J, ZAHORCHAK R, PEEK J, et al. Novel Stem - loop Probe DNA Arrays: Detection of Specific Ace-
totrophic 16S Ribosomal RNA Signatures [J]. Analytical biochemistry, 2013, 435(1): 60—67.

[3] BARROW S ], FUNSTON A M, G6MEZ D E, et al. Surface Plasmon Resonances in Strongly Coupled Gold Nanosphere
Chains from Monomer to Hexamer [J]. Nano letters, 2011, 11(10); 4180—4187.

[4] STERRENBURG E, TURK R, BOER ] M, et al. A Common Reference for cDNA Microarray Hybridizations [ J]. Nu-
cleic Acids Research, 2002, 30(21): 228.

[5] DUBA, LIZP, LIU C H. One-Step Homogeneous Detection of DNA Hybridization with Gold Nanoparticle Probes by
Using a Linear Light-Scattering Technique [J]. Angew Chem Int Ed, 2006, 45(47): 8022—8025.

[6] MCQUADE D T, PULLEN A E, SWAGER T M. Conjugated Polymer-Based Chemical Sensors [J]. Chemical Reviews,
2000, 100(7): 2537—2574.

[7] MUTI M, KURALAY F, ERDEM A. Single-Walled Carbon Nanotubes-Polymer Modified Graphite Electrodes for DNA
Hybridization [J]. Colloids and Surfaces B: Biointerfaces, 2012, 91: 77—83.

[8] DUAN XR, L1Z, HEF, et al. A Sensitive and Homogeneous SNP Detection Using Cationic Conjugated Polymers []].
Journal of the American Chemical Society, 2007, 129(14) . 4154—4155.

[9] WANG S, GAYLORD B S, BAZAN G C. Fluorescein Provides a Resonance Gate for FRET from Conjugated Polymers
to DNA Intercalated Dyes [J]. Journal of the American Chemical Society, 2004, 126(17);: 5446 —5451.

[10] LIU B, BAZAN G C. Methods for Strand-Specific DNA Detection with Cationic Conjugated Polymers Suitable for Incor-
poration into DNA Chips and Microarrays [ J]. Proceedings of the National Academy of Sciences of the United States of

America, 2005, 102(3): 589—593.



% 5 FAE4E, . A FHESRAWIRA LR K E DNA 2 2 hn 5

[11] HO H A, BOISSINOT M, BERGERON M G, et al. Colorimetric and Fluorometric Detection of Nucleic Acids Using
Cationic Polythiophene Derivatives [J]. Angewandte Chemie, 2002, 41(9): 1548—1551.

[12] DORé K, DUBUS S, HO H A, et al. Fluorescent Polymeric Transducer for the Rapid, Simple, and Specific Detection of
Nucleic Acids at the Zeptomole Level [J], Journal of the American Chemical Society, 2004, 126(13): 4240—4244.

(130 X043, BI/NAT, 6 F5. S5, FHBI- R I o A% R 10 2 4% B ) 805 D7 R R 92 [T ). PO R TV K22 2 4 CH A RL 2 MO
2002, 27(2); 188—192.

[14] #t 48, 5 —J%, BM&, 5. w BB REWEN R RS HS M E R AR [ M R¥F2EMBEAR 200,
2009, 31: 73—177.

[15] PASTEMACK R F, BRIGANDI R A, ABRAMS M ], et al. Interactions of Porphyrins and Metalloporphyrins with Sin-
gle-Stranded Poly (dA) []J]. Inorganic Chemistry, 1990, 29(22) . 4483—4486.

Positive Charged Polymer as a Probe for the Determination

of DNA Hybridization by Resonance Lighting Scattering

YU Yuan-yuan, DU Juan, ZHENG Hu-zhi, LONG Yijuan

School of Chemistry and Chemical Engineering, Southwest University , Chongqing 400715, China

Abstract: In this paper, we applied a positive-charged-polymer for the determination of DNA hybridiza-
tion, proposed a simple and speedy assay for specific oligonucleotide sequences and single-base mismatch
based on the different resonance light scattering (RLS) signals of polymer/ssDNA and polymer/dsDNA,
and established a new label-free method for the determination of DNA hybridization. Under the optimum
conditions, the enhanced RLS intensity at 470 nm was proportional to the concentration of target DNA
over the range of 5.0 to 500 nmol/L, with the limit of determination about 2 nmol/L.

Key words: resonance light scattering; DNA hybridization; positive charged polymer
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