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[ Abstract] Objective: To construct an electrochemical biosensor based on 5-methylcytosine (5-mc)
antibody for quantitative analysis of DNA polymethylated sites. Methods: The single-stranded DNA
(ssDNA ), mercaptohexanol ( MCH ) and target DNA were sequentially attached on the gold
nanoparticles ( AuNPs) modified electrode through self-assembly. Then, the prepared electrode was
incubated with anti 5-mC antibody, and reacted with the horseradish labeled secondary antibody
(HRP-IgG). Differential pulse voltammetry ( DPV) was used to detect the electrochemical signals of
non-methylated DNA and different amounts of methylated DNA | the effects of experimental condition
have been investigated. Results; Under the optimal experiment conditions, DNA electrochemical
sensor can effectively distinguish methylated DNA from non-methylated DNA, and the DPV peak
current is linearly related to the number of DNA methylated sites with good repeatability and stability.
Conclusion; This approach can detect multiple methylation sites in the DNA sequence, which can be

an effective means for the quantitative detection of DNA methylation site in clinical analysis.
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Tab.1 The base sequences of DNA used in this experinment
Gl o (5'3")
ss DNA -HS-(CH, ) (-GCG CGC TGG GTG GGC GCC GCG GCG CT
DNA SO AGC GCC GCG GCG CCC ACC CAG CGC GC
DNA S1 AGC GCC GCG GCG /i5med C/CC ACC CAG CGC GC
DNA S2 AG/i5med C/GCC GCG GCG/i5med C/CCA CCC AGC GCG C
DNA S3 AG/i5med C/G/i5med C/ CGC GGC G/i5med C/CCA CCC AGC GCG C
DNA $4 AG/i5med C/G/i5med C/ CGC GGC G/i5Smed C/CCA CCC AGC G/i5med C/GC
DNA S5 AG/i5med C/G/i5med C/CG/i5med C/GGC/i5med C/CCA CCC AGC G/i5med C/GC

T /iSmed C/7 378 HEEAL AL A1, DNA SO S EHT &4k DNA,DNA S1 ~S5 0520 354 1.2 .3 4.5 4 SLAL A7 A9 HE DNA,

L1.2 F2O0GH BREULHT (K[ Fe(CN)( ) L
PR (K Fe(CN) ¢ - 3H,0) EALH (KCD) V4R
&M (HAuCl, - 3H,0) (= (2-8 £ 5%) B ih e
(TCEP) ik O (MCH) LA I3 FH 8 H (BSA)
a0 B A AR TRA R, S5-mC Bk K
HRP-IgG 4 [ Abcam 23 F] , @ ALHH (NaCl) (AR ]
(KNO;) AALEE (MgCLy) W A [ 24 £& [ fb 2 107
AIRAT; =R RERAEE N b L e M4 LR ((Tris-
EDTA, TE) Z& il A2 -l AL 81 (KCL) 1 [
JEaCih B RO A BRETAT 24 7l oAt B AT
N Dy o3 B 2, S 36 K 33 O 88 gk (HLRH
K18.2 MQ - cm) ,,

L1.3 &% #ARaEse O i1 K7 CHI660D
Rk ARG (i RS A A Aoy =
A AR il B AR A A 22 AL AR, 2 R O Ag/

AgCl HIR, TAEHRA SR (AN 2 mm) .
1.2 i
L2.1  PRE B4 oLl (AuNPs/Au) 1 i %
W HARA 2 mm (4 AR 0. 05 wm /) AL O, 3
FTRE i, S8 )5 73 BB Ak JoK S ik
WA TG UE S ming 2R BT K FLASOIA BEIC
[t Piranha J§#% (98% H,SO0, 5 30% H,0, #%3:1
IARFES) sk 15 min A E SR )5 PR 4k 17
JEIHVE T, AT IR PR ) 4 AR IR
A 3 mmol/L. HAuCl, - 3H,0(% 0.1 mol/L KNO,)
WA, T -0.2 VAL T UTR 120 s, s 46
IKFEIRPE T4, 1753 AuNPs/Au,
1.2.2 DNA B bR 164G [ AuNPs/Au
HLIR AR N 10 wL 54 0. 1 wmol/L #R% DNA |
50 mmol/L NaCl #1 1. 0 mmol/L TCEP [y 1 x TE 2%
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I 2N T 0.1 VR [Fe (CN) ¢ 177
TR R I R G i DU AR )5, i T
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Fig. 1  Characterization of CV obtained for

the self-assembling biosensor
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PRI, AN BE AT 24~ F BRI L A5 ) DNA S5

1266
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