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Screening of DNA aptamer of ochratoxin A
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ADBSTRACT: Objective To screen aptamer of ochratoxin A (OTA) in wheat and other related food.
Methods The solid-target selection strategy and magnetic-separation selection method were adopted to screen
aptamer of ochratoxin A. Results The OTA aptamer had high affinity with nanemolar dissociation constants
and good specificity non-recognizing, and it had weak affinity towards structure similarity compounds of OTA
such as Ochratoxin B (OTB), N-acetyl-L-phenylalanine and warfarin. Conclusion The OTA aptamer that got
from solid-target selection strategy and magnetic-separation selection method, has high affinity and good
specificity. Instead of traditional antibody, the OTA aptamer may be used to develop sensor and affinity
chromatography column for mycotoxins rapid detection in the field of agricultural products.
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2 mg 1-(3- )-3-
(EDC) 96 puL 1xPBS (10 mmol/L PBS, 150
mmol/L NaCl, pH 7.2) , 4 pL
OTA (123.8 mmol/L), 15 min
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Fig. 3 Fluorescence confocal image of magnetic beads
before and after OTA modification
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Fig. 4 Structural formula of N-acetylphenylalanine and warfarin
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30 min 5 min,
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Tablel Overview of screening program
(min) * (min)

1 no 30 no 3
2 no 30 no 3
3 no 30 no 3
4 yes 30 yes 3
5 no 30 yes 3
6 no 20 yes 3
7 yes 20 yes 4
8 no 20 yes 4
9 no 20 yes 4
10 yes 20 yes 5
11 no 10 yes 5
12 no 10 yes 5
13 yes 10 yes 6
14 yes 5 yes 6
15 yes 5 yes 6
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2
K ) OTB R 5 R
(1) (Q): , No.6 OTA
F -F OTB 100
f="t—t )
K
[Ao]
Ky =—"-A] 2)
f 600
s f OTA s Fl - E
500
( OTA ), Fr
( OTA ), [Ao] 400
=
K =
¢ ’ 2 300
20 pmol/L, OTA 200 nmol/L, 200
100
' 0 1 1 1 1
Kq ( ) No.sb ’ RlBEA HOEEEA HEEEEA  BHGEEEA
OTB , WZBARTRSE s KB
OTA , 8
R No.6 OTA 8 No. 6
> OTB Fig. 8 Specificity analysis of No.6 aptamer

F*2 EREFTIRKE
Table2 Aptamer sequence and Kq4

¢ Kq(pmol/L)°
1 GTTTCTGGGGCTTTGGGCTGCTGTGGTTTA 10.2
2 CGGCTTCGGTCGTTAGCCGCTGTTTGTTAA 0.32
3 TGGCTTCCTGGTATTGTGGGCTGGGGGAGT 14.3
4 TTGTGGGTGTGGGTTGATCTTTCTTCTTCT 1.2
5 TTGGTTTTCCTTGTGGTTGGTGTCGTTGTG 1.5
6 CCGAGGTGGTCAGTGGTCCTTTGATTGTTG 0.21
7 TTTCCGTTGTTTITTGTTGTGTTCGAGTTTG 2.9
8 CTCTCGTTGTCGGTTTTTTACCTGTTTTTG 0.57
9 GTGGTGTCTTCTTTTTGTTCGTTTGCTACG 23
10 CCCGTCGGTTCGTCAGTTTTTTTGCTTTTC 32
ca: ;b Kd s 2 20 umol/L, OTA

200 nmol/L



3550

SE 30k

(1]

[2]

[3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

Stepien M, Sokol-Leszczynska B, Luczak M. Mycotoxins, food
products and human health [J]. Postepy Mikrobiol, 2007, 46:
167-177.

Koppen R, Koch M, Siegel D, et al. Determination of
mycotoxins in foods: current state of analytical methods and
limitations [J]. Appl Microbiol Biotechnol, 2010, 86: 1595-1612.
Tuerk C, Gold L. Systemic evolution of ligands by exponential
enrichment: RNA ligands to bacteriophage T4 DNA polymerase
[J]. Science, 1990, 249: 505-510.

Ellington AD, Szostak JW. In vitro selection of RNA molecules
that bind specific ligands [J]. Nature, 1990, 346: 818—822.
Nimjee SM, Rusconi CP, Sullenger BA. Aptamers: an emerging
class of therapeutics [J]. Ann Rev Med, 2005, 56: 555-583.
Jhaveri S, Ellington A. Current protocols in nucleic acid
chemistry [M]. United Kingdom: Wiley Online Library, 2002.
Cruz-Aguado JA, Penner G. Determination of ochratoxin a with a
DNA aptamer [J]. J Agric Food Chem, 2008, 56: 10456—-10461.
McKeague M, Bradley CR, De Girolamo A, et al. Screening and
initial binding assessment of fumonisin B, aptamers [J]. Int J Mol
Sci, 2010, 11: 4864-4881.

Bardoczy V, Meszaros T. Aptamer selection for macromolecular
(Protein) and for small molecule targets, in Proceedings of the
Periodica Polytechnica Abstracts of PhD Conference [C]. 2006.
Balogh Z, Lautner G, Bard” oczy V, et al. Selection and versatile
application of virus-specific aptamers [J]. FASEB, 2010, 24:
4187-4195.

Sefah K, Shangguan D, Xiong X, et al. Development of DNA
aptamers using Cell-SELEX [J]. Nat Protoc, 2010, 5: 1169-1185.

Jayasena SD. Aptamers: an emerging class of molecules that rival

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

antibodies in diagnostics [J]. Clin Chem, 1999, 45: 1628-1650.
Keefe AD, Pai S, Ellington A. Aptamers as therapeutics [J]. Nat
Rev Drug Discov, 2010, 9: 537-550.

Beaucage SL, Iyer RP. The functionalization of oligonucleotides
via phosphoramidite derivatives [J]. Tetrahedron, 1993, 49:
1925-1963.

Nutiu R, Li Y. Structure-switching signaling aptamers [J]. J] Am
Chem Soc, 2003, 125: 4771-4778.

Stojanovic MN, Kolpashchikov D. Modular aptameric sensors [J].
J Am Chem Soc, 2004, 126: 9266-9270.

Maureen MK, Maria CD. Challenges and opportunities for small
molecule aptamer development [J]. J Nucl Acid, 2012, 2012:
748913-748932.

White RJ, Rowe AA, Plaxco KW, et al. Re-engineering aptamers
to support reagentless, self-reporting electrochemical sensors [J].
Analyst, 2010, 135(3): 589-594.

Carothers JM, Goler JA, Kapoor Y, et al. Selecting RNA
aptamers for synthetic biology: investigating magnesium
dependence and predicting binding affinity [J]. Nucleic Acids
Res, 2010, 38(8): 2736-2747.

Jenison RD, Gill SC, Pardi A, et al. Highresolution molecular
discrimination by RNA [J]. Science, 1994, 263(5152):
1425-1429.

M Jo, Ahn J Y, Lee J, et al. Development of singlestranded DNA
aptamers for specific bisphenol a detection [J]. Oligonucleotides,
2011, 21(2): 85-91.

Niazi JH, Lee SJ, Kim YS, et al. Development of
Single-Stranded DNA Aptamers for Specific Bisphenol A
Detection [J]. Bioorg Med Chem, 2008, 16: 1254-1261.

Gold L, Ayers D, Bertino J, et al. Aptamer-based multiplexed

proteomic technology for biomarker discovery [J]. PLoS One,

2010, 5(12): 15004.

(AR5 25

XD, BItRA, TEMRFEAR
KERREREWMEARAARRK=RRE
R &R

E-mail: 1jha3100@163.com

F4O5E, BItRA, BEEL, TEH
REBARERRERERMIIARMAE.
E-mail: huda2000@126.com



