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Research Progress in Aptamer Sensors for the Detection of Ochratoxin A
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Abstract: Ochratoxin A (OTA) is a mycotoxin ubiquitous in food crops, fruits, and animals. It is one of the most
toxic substances, exerting teratogenic and cytotoxic effects on the human body. An aptamer is an oligonucleotide
sequence obtained by screening in vitro. Since aptamers have high affinity and strong specificity to corresponding
ligands, aptamer sensors can be constructed to detect OTA. These aptamer sensors have high sensitivity, strong
affinity, and good stability. The author reviews the research progress in four aptamer sensors for OTA detection,
summarizes the OTA detection methods of current aptamer sensors, and proposes the future research directions of
aptamer sensors, which is of great significance for the trace and sensitive OTA detection.
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Table 1 Comparison of aptamers and antibodies
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Schematic diagram of aptamer sensor detection
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HEF: MBs AEE B3 IE T4 . 4 OTA 7 7E B, J& e
5 OTA 45 & ¥ B G-VU % 4 , B il B4R A g
0, 351 J5 Ak, 3 T AT HIR AR 5% €8 48 4 R AT E OTA
JoT B VR BE o 12 T A A% S B X OTA Al 3 [ 2
0.050~2.000 ng/mL, f& M fR 24 0.023 ng/mL. % Lk
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Fig.2 Principle of colorimetric aptamer sensor for OTA

detection based on enzyme encapsulated liposomes

4 9N K i ki (gold nanoparticles , AuNPs) H
A )25 1R S TR AR A R R AE S BORES T
B BRELANEORRSE,FH TR e
AT EREY . R g & SEPY DL AuNPs Jy b B PR E
R 3 A 1) T 8 B 1 R S R AR B R L B T
I 6 5 OTA [ bl (3@ Pl PR AL R 8 o AL B s
@ AR E B AuNPs [ L R AE IR, M 0TA 5
TG ZE S I DNA BE il 85 , 141 5 1) AuNPs [H#
1E R B o BT b, 5 8O WA R R
M S5 BB OTA B PRI R BRI o 1% LE &
Fic 44 15 8% %% 7 520 nm 5 650 nm &b [ W EE AE
(Asp/Asso) 5 OTA ¥ E 0.05~5.00 pmol/L i} 5 2§
PEFH G KL I PR 2 0.02 pmol/L .

LiZPR 7 — Rl B T = R By 1 S ms 1)
R B OTA K I 75 7%, ¥ 3 7 b €838 T e % JRK
o 1YY I AR AL HE % UK 3l DNA HLE% (EDC) i
th & 4 4F (CHA) F Mg* %l B DNAzyme f# 1
(MNAzyme) . HJEHEZF H OTA 5L — i@ i
A PR S PR R 2 3 FE B B R TR, 4 T O b i
) EDC i #2 A1 R 3% CHA & M, £ it MNAzyme.
B J5 » MNAzyme 22 fift K 9 6% , 2 13t G- DY 4 44 /1 21
% A DNAzyme HITE B . 1% bb £0 38 FE A4 A% J 2% o
OTA )4 5 FEl >4 0.01~100.00 pmol/L , & il fi 2y
8.70 fmol/L.
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V& 5 3 B AuNPs 7F i (£ SRV W b R4 IR g6
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10.000 ng/mL, £l f 4 0.005 ng/mL.
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Fig. 3 Schematic of FRET aptamer sensor for OTA determination
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Fig. 4 Principle of OTA detection based on the label-free fluorescence assay
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Fig. 5 Schematic diagram of photoelectrochemical aptamer

sensor

23 e AR AR KRS, SE UL OTA O B B/ il . %
A WA R A R BORE L B A RIS B D 0.125~
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Fig. 6 Preparation of a SERS assay array targeting mycotoxins based on aptamers-functionalized SPCMs
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(SPCMs) _F H: 4 15 1fi AuNPs, il 4 45 7k ) SERS iif
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%o WEFRCRHR 5,57 - AR (2-AiF 2 2K H R D A 2
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T SERS 9V K25 L Fid& B 14 5 OTA %} SPCMs
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SE R IR, OTA JR E K FE1E 0.001~10.000 ng/mL
55558 24X R IR 0.034 pg/mL.

T AC A A L3 2, 5 L 81N - 5-GATCGG
GTGTGGGTGGCGTAAAGGGAGCATCGGACA-
3'(OTA Apt) , Sk br B F wh id & 78 b il b 3 AT 12
Wi o A ) 38 PG A AR IR 2R 0 R R R VS
oWl R L2 3
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Table 2 OTA aptamer sequence

R AT A (5—3")

EEBE N

OTA Apt
SH-OTA Apt
FAM-OTA Apt

SH-(CH,);-CCTGGGAGGGAGGGAGG-OTA Apt-CCCGATCCC

[30,32-33,41,44-45,52]
[34,54,56,59-60]
[38,40]

[39]

AGCCTCGTCTGTTCTCCCGGCAGTGTGGGCGAATCTATGCGTACCGTTCGATATCGTGGGGAAGACAAGCAGACGT [43]

NH,-(CH,),-OTA Apt [51]
NH,-OTA Apt [53]
SH-(CH,);-AAAAAAAAAA-OTA Apt [55]
SH-(CH,),-OTA Apt [61]
T FAM N 6- R E: 9 & .
*3 ARENER A E IR OTA 4 R LR
Table 3 Characteristics of different aptamer sensors for OTA detection
AU F g R G 00 R 2% Uk
HE T e L1 IR 54 0.050~2.000 ng/mL 0.023 ng/mL [30]
L £ 3 T4k JEF AuNPs b 354t 0.05~5.00 umol/L 0.02 pmol/L [32]
(230 ST S R I S 0.01~100.00 pmol/L 8.70 fmol/L [33]
5T REM ) AuNPs 0.001~10.000 ng/mL 0.005 ng/mL [34]
BEF 4y R AuNPs [ 7% K 208 25.0~300.0 nmol/L 22.7 nmol/L [38]
BT MoS, 40K i g KA 1.0~1 000.0 ng/mL 1.0 ng/mL [39]
BT IE M A4 /SWCNH 10.0~200.0 nmol/L 9.8 nmol/L [40]
W I VE I e AR .
. 4T DNA1@CeO,#1 DNA2@GQD 0.01~20.00 ng/mL 2.5 pg/mL [41]
T SG ke 9 nmol/L [43]
B FIEM A .SYBR Gold il Exo 1 20.0~500.0 nmol/L 16.5 nmol/L [44]
F @ fit & L Exo MI.SYBR Gold 8.0~1 000.0 ng/mL 4.7 ng/mL [45]
BT BiOI/CdWOﬁﬁMﬁEﬁ‘trﬂ%%iﬂﬂﬁﬂt@%%& 0.01~50.00 ng/mL 0.823 pg/mL [51]
BT AEKBRC 1x10"'~1x10"° pg/mL 1 fg/mL [52]
HAE, 22 5 3 #EF PT3C M PP3C 0.125~2.500 ng/mL 0.125 ng/mL [53]
1R 2 £ T GOS i # i) PEDOT-AuNF 0.01~20.00 ng/L 4.9 pg/L [54]
BT DNA J& i A4 3k OTA AR & J8 4L 1F N 15 5 1 9 2% 1.0x10°~1.0x10"" ug/mL 0.7 pg/mL [55]
5T CAs T MB 15 5 HOK FE g 0.10~10.00 ng/mL 0.1 pg/mL [56]
H T 4-TEAEfE N4 T4 L & i i U 0.1~40.0 nmol/L 30 pmol/L [59]
SERS i fit. f&¢
e BE T A B TR G0 K R B 45 0.010~50.000 ng/mL 0.007 ng/mL [60]

B T3l TiE 4 D R AL O T R 1 41

0.001~10.000 ng/mL 0.034 pg/mL [61]
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Table 4 Advantages and disadvantages of different aptamer sensors
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