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Preparation and Application of Tetrodotoxin DNA Aptamer
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Abstract: A 78-mer ssDNA library was synthesized in vitro. The tetrodotoxin (TTX) specific monoclonal DNA aptamer A3
was prepared using systematic evolution of ligands by exponential enrichment (SELEX) combined with mutagenic PCR by
screening, enrichment, cloning and sequencing. The secondary structure of the DNA aptamer A3 mainly contained stem ring
structure, and the affinity for tetrodotoxin was 1.254. The PBS buffer pH and fluorochrome-binding time were optimized.
The results showed that the optimum pH was 7.5 and the best binding time was 10 min. As a result, a DNA aptamer-
fluorochrome method for rapidly screening and detecting tetrodotoxin was developed with a detection limit of 10° mo1/L.
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Fig.1  Predicted secondary structure of the DNA aptamer
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Fig.2  Selection of optimal PBS buffer solution pH
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Fig.3  Selection of optimal fluorochrome-binding time

WEBHT RN, EMAGRE, #3710 min N 2% 55 5
SEHEM BT, 210 mini AR KAE, 2 R%R
Jeom IR N, E30 minjgia T RE. #EYRE
DNAJERL T [ dsDNAI 45 & kb T — A sl &S AR L 72,
TEANWT 1) 45 G TR I SCANIT IR A 2, 5 8 e I — BB ()
Aeik P47, MYk SDNAER T dsDNAZE & )5 th
SR K, T LATEIR B i oK 9% 60 % Je X IR
Wk . RA MR YR S ER T T4 A M RERS
B, RRA S AERKK . HEBAL, 460N
10 minftf, ZGsRE A, HEI DGR EvaGreen™
5 DNAE L T dsDNA [ 5 £ 45 A8 18] 910 min.

2.4 DNAJERL -9 6 Y RHE X TTX A Hi BRI e 45 3R

2 AT R Rk 5R B 3245, W RS 5 N9.57,
DNAJE L T--9¢ It GRS TT X H R 00 52 45 5L 4 /&1 4

Fim. BEBETTXIREEMRN, Frillfsmoet i 52 5
SR AR AL A R AR /N, S TTXIRE N10 mol/LIN, 3%
e B R 2 A AR AT, A R T 55 51,
FE IR R 107 mol/L TTX A I &6 75 s
Uh, BRI T v A K 210 *mol /LI TTX .

350 -
300 |
250 |
%
Eﬁ 200 |
55 150
00 F

50

DORRNAR

0
FEAM107 1072 107 107 1077 107° 1077
TTXHKSE/ (mol/L)

H4  JiEgHIRE N ESR
Fig4  Detection limit of the developed method
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L1 2R Jy il 2184+54 116.8 BA

3 W o#

% Ykl EvaGreen ™ 1E 1& li 1 A N FH W98 T 245 3
B2 NP, AR SZEG N SELEX A 5 % AFPCR B
KA G, 6l T iR R A TTXH A K AT A
T FIDNAGERE T, FHAREDNAER - TTXE 59 5%



208 2014, Vol.35, No.24

E6mild=

X

Fe ekl EvaGreen™ f1E T, #5727 TTXIDNAE L -7
PRSI vk . %07 VRS BUE BITTXA I 7 A0 L,
T & SR AN R A, R BB RE . A
B PR, REEAR S, E A TTXAR I b (RS
N, BT IRE A E STTXIRE LR R, [
W, R RN R SR T B A

B SCHRARIE, 23 S 07 1% SR A5 I I i 1 7E 52 BR B
FA e 3= A F 0 R b 1 — NS R, RORTIE
b X3, — Bk Btz O X8, 515 7 AR5
Ry, Wb T ARZ O XTI, S5
SRR EARTIE T, AR SRS M A
K113 AHEIE B HLssDNA 2 A i 18 31 5 TTX e e 5
HMIJIDNAERL TG10. A 1 3R1FHAE S /D [ DNATE AC
T NIRRT — 5 IR BE R A% O IR AR, S
KT8 M BEN LssDNASC ik 2 7 STTXH i
SRR IR SEBR R AR DN AERL A3, &AL A3,
G1OS5)ELFE 1 s ] 52 J32 371 LA B N BEATL I 31 m s 6 28] ()
SEJTA, HAZ O XS EAARRIRER A ZHR . LA A% O X 5k
141 7 F 20 SR G ] AR 7

%R

(1] SKEE, o, B g, 5. F B /0N B o e A2 31 1 0.
rbE £ 5 AR 2R 35, 2004, 16(6): 497-500.

(21 T, BARK, TP WREE R AR INE S YOk S A L
BT, WL LA, 2012, 58(7): 163-165; 168.

[3] KAWATSU K, HAMANO Y, YODA T, et al. Rapid and highly
sensitive enzyme immunoassay for quantitative determination of
tetrodotoxin[J]. Japanese Journal of Medical Science and Biology,
1997, 50(3): 133-150.

(4] GKML, MIIE R, BRI, 55, SO B TR @ OO C i 2l e il i 2
HU1 P EBUCRI 25544 &, 2001, 18(3): 197-198.

[5]1  BREE, SCELM, 2R, &5, SRV (o ai- T il 5 FH 20 c il R 7
PR IR 25 2R [T]. 254000 Hr Ak A5, 2013, 33(6): 76-79.

(6] BUEEE, %M, XM R, S5, i RO (3% 8 0BT sV I e 4% 10y o
(TR B 2R [0]. TLI5 TR R 5, 2014, 25(2): 11-13.

(71 ¥y, BkEE, XIIEA, 5. GB/T 23217—2008 7K/ i - R H 2 [
SE - IBAR L -5 AT IS

(81

(91

MRflik, B, SRIGTR, 45 IR EE 2 1 s ROBAR R i 8 S A
WEFT[I. A E B 24 &, 2009, 19(2): 24-25; 33.

KHATI M, SCHUMAN M, IBRAHIM J, et al. Neutralization of
infectivity of diverse R5 clinical isolates of human immunodeficiency
virus type 1 by gp120-Binding 2’'F-RNA aptamers[J]. Virology, 2003,
77(23): 12692-12698.

PR, VLR A, RSO, 45, ARG AR 2 H Ry I B R 10 97 i 15 25y
AT AT RS, 2009, 30(19): 197-199.

FFH, 20K, RE, 5. 18 HISELEXH: A5 mg 7K A 5 1 3 i
T UL LR BARRIAEIR, 2012, 17(1): 5-9.

TUERK C, GOLD L. Systematic evolution of ligands by exponential
enrichment: RNA ligands to bacteriophage T4 DNA polymerase[J].
Science, 1990, 249: 505-510.

HRFR A, VI U, AREESE, 45, N H SELEXHARFEYD | IR R i)
ERLTI]. B AR, 2011, 32(13): 203-206.

FER, RF, Sl &R R ANE I AR NS TRNARY
SELEXii i [J]. AL 5 £ L4, 1999, 31(5): 504-508.
KWON M, CHUN S M, JEONG 8, et al. In vitro selection of RNA
against kanamycin B[J]. Molecules and Cells, 2001, 11(3): 303-311.
AU, /NG, MR, SE. SRR IR RAGAC T ISELEXH A
HI@SZI]. AR5 5 T AR AR, 2007, 23(10): 829-834.
IR, SRAFEG X%, S5, SELEXH: A ik #5005 L DNAE L
TN TEHARAEAR, 2012, 28(1): 204-209.

kR, BIRKE, ki, &5, WORBE RO R IGE AR IRTET). B dh e
K 2E 41, 2013, 4(2): 106-110.

FE, XU, SRAFER, 25, 4 R HLBER ZIDNATE /R (¥ 51 % J 45 1)
SRHTIN. B AR R 22541, 2013, 58(6): 121-126.

A, WA, #8T A, A5 SR BN KR IR R R B
JREEFIEAC T BT ILT]. SR 222441, 2006, 27(10): 64-67.
TR, BB R R S ERE AR L 5 N (D). B8 VLR
%, 2012.

KPR, e, Ve, 4. JETC B G KR G VAR I (D).
14507, 2010, 30(4): 58-61.

BREEGE, %, M7, 5. K EE RDNATGRC T (¥ 1% 5 450 4 1T (D).
HR A AR, 2012, 12(2): 137-143.

FRES R, 278, BURE, 5. SR RERIE L A2 Yo Bl EvaGreen ™ B
AT ATPRIBTTEI]. 1R o B2 25 K22 244, 2011, 31(5): 6-9.
MRSCI, AR/ Ae, BREE L S IR £ Cyr bEEIRH Sy DNAFF 5143 B 5
NI & ahERFE, 2012, 33(20): 227-232.

CHEN Y, WU Y, WANG J, et al. Identification of cervidae DNA in
feedstuff using a real-time polymerase chain reaction method with the
new fluorescence intercalating dye EvaGreen[J]. Journal of AOAC
International, 2009, 92(1): 175-180.

LIN J S, McNATTY K P. Aptamer-based regionally protected
PCR for protein detection[J]. Clinical Chemistry, 2009, 55(9):
1686-1693.



