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., TCHRE R ALAS R, BRYERTAR . BUASIRARE, A
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Fig.1 Schematic illustration of the biosensor
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FAb Lo £, 2, 27 -BKA M G- Z H KT
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M. N, N— — H G Bk % ( dimethyl formamide,
DMF ) , ARG o o b, I 3 Ok HeAi S AR

- 38 -



I;‘ﬁ h, %

WA R AR BUEEUK . RAREN . fHRRE . SUALEE
CBE, ViR o el W T Rk 2ehe R (-
) AIRAH

S FirFH DNA fAE TAY) TR ( Bifg) iy
FRA FIG L, IF %2 vl 2R T BORRE 4335 (high
performance liquid chromatography, HPLC ) #f74fifk
IyES . MR, PrRITHIREIR P IR 1 R,

F1 TRFTAM DNA HERFSI

Table 1 Sequences of oligonucleotides used in this work

DNA J78 27k (29527
miRNA-21 UAGCUUAUCAGACUGAUGUUGA
c-21 TCAACTTCAGTCTGATAAGCTA

GdomiR21-1 GGGTTGGGTAGCTTATCAGACTGA
TGGGGTAGGG

GA-miR21-2 GGGTTGGGTAGCTTATCAGACTAG
GGTAGGG

G4-miR21-3 GGGTTGGGTAGCTTATCAGACTGG
GGTAGGG

GAemiR2 14 GGGTTGGGTCAGTCTGATAAGCTA
GGGTAGGG

. GGGTTGGGCAGTCTGATAAGCTAG

G4-miR21-5

GGTAGGG

DNA-21-1 base
DNA-21-2 base
DNA-21-3 base
DNA-21-4 base

TAGCTTATCACACTGATGTTGA
TAGCATATCACACTGATGTTGA
TAGCATATCACACTGAAGTTGA
TAGCATATCACACAGAAGTTGA

22 XBAE

FRERT TR IR A e, 1 e R iESe 56 s
HIRTATIE s SRIGFERA R SC IS B A T T, Xk
WA CINRONIREE | Onitfe] . B Es4E ) kT
A, USRSt sem 2 R L Se 44 T
I 8 o3 FEE BE TG A [R] 6 BE miRNA-21 T,
BTV P ABTS i KOG 528 RS Y
{575 b (signal-to-background ratio, SBR) , %l ¥
J¥ -SBR £k, AR Lok G 5, e hilbnifi i 2&;
WJn, NKAE G4-DNAzyme H {6 A 14 8% X 46
HAR¥ miRNA-21 (9 & —PE e Pedt, ABFsT e H
5 miRNA-21 7051 HA 1, 2, 3, 4 D2 5107 41
PEATXT o
23 ZRPE
230 EkeEH

1) Fe il B2 4 20 mmol/L 4 Tris—HCl %W, 3
th Na' %% & 100 mmol/L, Mg™ ¥#JE¥ 4 2 mmol/L,
TR pH E 4 8.0,

I3 G4-DNAzyme bk a4 415 R ES A8 B R 540 miRNA-21 B9BAZR

2) VA Tris—HCI Sh 22 i i, #4 Prids 1) DNA 5
PR B 2N 10 pmol/L.

3) % C-21 #l G4-DNAzyme J¥ 514745518 k.
AER, RUEZT SN AHE 95 COKIE I m#A S min,
RGN, W HARAAE 4 CUFRD, Hi's
J G4+C,,

232 TATHRIE

J T BAIE S A GA-DNAzyme AE7E K Bt 5
hemin 254, {4k H,0,, JCEr ABTS g4 kA
4450 ABTS', T 5 C-21 4258 )5 ) G4-DNAzyme

(G4+C) ARl kA= 284k, AT Al PESE
5o AWPSEIRITEE AR 7E 2 1> 200 uL &0
BN AN AE B A9 Tris—HCl 22 M . 5 ul W
1 mol/L i K™ ¥ LA & 5 uL ¥R R 10 pmol/L 14
G4+C 8¢ G4-DNAzyme, =it F 0 30 min; 2R )5
JIA 5 uL HeFE A 100 pmol/L Y hemin %%, SV 30
min; e, WHIA S pL 1 HO, i . 5 pL R
4 1 mmol/L i) ABTS ¥, #iE 5~10 min, WELHI
Ik,

233 FZBREHAGRL

G4-DNAzyme Bl 5: 791 (22 55, XSG 28 A
WARRIF ., # G4-DNAzyme 5 C-21 Z258 il kit
%, N 5 2 miRNA-21 JC ¥ K G4-DNAzym J¥ 4]
TR TR, LRAZLAHE; F5 C-21 2258t
b, MO IR (T,) AR, R G4-
DNAzyme W, LT sEHaER. Wik, K5
WAt T 5 M C-21 A [F 2 2 7 19 G4-DNAzyme

( G4-miR21-1~G4-miR21-5) , i id X} H %% G4-
DNAzyme #5155 525 FIRE AL Z ]9 SBR, i i
KAE, HHXW AR A F i G4-DNAzyme.

DNA JT 41 1) 2% 58 J2 5tk 45 6 AU 5% =2 1] 1) 8h 2
Ak, kB E A Z HT H AR Y miRNA-21 (1 7% it
HEAWIAEL, Rk, A B A% miRNA-21 J5 i %
Jop B[] X 52 56 25 AL S . ASAIE Y ) 5 VR A
miRNA-21 J&, 4315 10, 20, 30, 40, 50, 60 min i,
NEHRE SR SBR AREAF L, DRI EE R .

2.3.4 miRNA-21 #4 m

TE 200 uL 505 43 0 I AGE 1 1) Tris-HCl 22
AW . 5 uL WE N 1 mol/L i K" ¥ L B 5 uL ¥
JER 10 pmol/L /) G4+C, ‘¥ T /i 30 min; FHfil
AR ) miRNA-21, JZW 30 min; [ &54E 4L o
JIA 5 uL ¥R 100 pmol/L Y hemin ¥R, 4kl
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Fig. 2 Experimental feasibility verification
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B rEm G- WUEEAR, 5 hemin 54, M2t
1t H,0, %84t ABTS, (i A A8 8 )0

H e, A58 5 31 1) G4-DNAzyme A 77 7E

A = 2% 25 44 BR ) L 47 & % G- PO S A FE 55 UE
miRNA-21 fF7E B}, G4-DNAzyme 7] 2 Bl H BH 2 (1
FE 2, BIA ST )y Z B AT

3.2 G4-DNAzyme &5 @44k

G4-DNAzyme J7 9 1935 11 B HE 2 i 52 30 25 41
AT HFRY miRNA-21 (0% 3L 5 41 2 [, iRk
Bif¥ G4-DNAzyme ) C-21 ¥4 & [ 2, K,
e 4 (1) N A G4-DNAzyme, %ZJ¥ 415 C-21 fy 4
LHAE M RAM IR 8, A H 4258t 2,
M miRNA-21 Jo#: 5 G4-DNAzyme 3e4r454 C-21,
e TP A9 G4-DNAzyme 3570, WP 8UHA(G S
55 A5 W IR SRR, ] C-21 JoEE A AR
G4-DNAzyme, SR T 275, BIMEAE
AT miRNA-21 (S BLT , i mT DL JC 628
e, OB BRI H .

AR LAY T, S, ¥t T 5/
C-21 B A 2432 B 1 G4-DNAzyme 751 ( G4-
miR21-1~G4-miR21-5) # 17 5L 5. % 5 Fh G4-
DNAzyme J7 9 7EAH [R50 554 T iE A7 s, XF oA
miRNA-21 ({5 5FE4 ) FIJC miRNA-21 (25 FIAES )
PIFMESL N B2, IR SN LR TG
WWh ABTS MMOGRE, 158 SBR, HAAZE RN

3R,
25

0
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Fig. 3 Effects of different G4—DNAzyme to SBR
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Fig.4 The change curve of the sample SBR with time
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Construction of G4-DNAzyme Colorimetric Biosensor for
Detecting Tumor Marker MiRNA-21

TANG Li, WEN Chongcheng, GONG Liang, TANG Jianxin

( College of Life Sciences and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: MiRNA-21 is highly expressed in almost all tumors, and abnormal miRNA-21 content can
be used as an ecarly diagnostic marker for tumor. G—quadruplex—hemin DNAzyme can catalyze the oxidation
of 2, 2’ —azino-bis(3—ethylbenzothiazoline-6-sulfonic acid) ( ABTS ) to ABTS" by H,0,, and based on
chain replacement, a visual detection sensor with simple operation and fast response for miRNA-21 was
constructed. After optimizing nucleic acid sequence, reaction temperature and time, measuring maximum
UV absorbance of ABTS" with different concentrations of miRNA-21 and calculating the SBR with the
blank sample, the concentration-SBR curve was drawn. It was found that the lowest concentration to detect
was 0.1 pmol/L, when the concentration of miRNA-21 was within the range from 0.1 to 1.2 umol/L, there
was a good linear relationship between SBR and miRNA-21 concentration with the linear equation being y=0.834 9x+
0.898 3, the linear correlation coefficient being R*=0.995. Meanwhile, this colorimetric biosensor was simple in design
and operated with high selectivity for detecting miRNA-21.

Keywords: G4-DNAzyme; colorimetric biosensor; miRNA-21
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