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Progress in researches on utilization of aptamers in mycotoxin detection

LI Shi-yu, FU Qiang,

Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)
[ Abstract] Aptamers are single stranded DNA or RNA molecules obtained with systematic evolution of ligands by

YAN Ya-xian (Shanghai Municipal Key Laboratory of Veterinary Biotechnology, School of

exponential enrichment (SELEX).The detection method based on aptamers draws extensive attentions and applications in the
field of mycotoxin detection due to many obvious advantages such as high specificity, good stability and easy modification.
This article describes the latest progress of aptamer utilization in mycotoxin detection and proposes the existing problems and
development trend based on the conventional detection method.

Chin J Public Health, Apr 2018 Vol.34 No.4

[ Key words ] aptamer; mycotoxin; detection

i 5 0 I A 9 & R RN N AT A 3 B Y A
M EL TR 1 R BB AR E L e | kKo
F. HREEEREALFAERRSSED = EWER
FEPE MR GACH =, 200 B B R L6 . il
5 % (aflatoxins, AFs) . # 18 % (ochratoxin, OTA ) .
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A (systematic evolution of ligands by exponential
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Nature | $ H SELEX 2 A i 2 21| i 52 4% 17 72 )7 51
Al 44 N % B 3 TC A (aptamer ) o 4% PR 18 Bic 1K 19 25 4
ZHE, BT R R RS NI G-I BRI S AR
1) 23 (B 25 48, 55 MR & Az 25 UL JE B 44 B 1 19 44
ZUUN . BEA B IBTAR D ae, 0] AL B
£, A T B R YUK, J5 5 AT LATE BR R R R
e B R B QLR 2, SEIUIA R A I 5 ifi HAH 4%
THURM T, 7ER 7w Fe R sm i 5L il Fid B
A REBR G B R A AN L e R
% AR S ARAS L By R R v T
B BRI U A5 A0 5081, A TR 34 TC A4 LA FL AL BT Ak
AT A UL A A BT ) R e T B AR R kR
71 . SELEX £ AR 19 & J {1 X 2 FF 19 4% R 35 i
Pl i ok s Hown, © A 1R 2 B i R R IS Bl
PR AR, A< SR P A Sk b LR 8 DL LT
B R WAL IRIE FL R P 95 B RS TR 1,
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OTA TGGTGGCTGTAGGTCAGCATCTGATCGGGTGTGGGTGGCGT 61 360 + 60 [9]
AAAGGGAGCATCGGACAACG

OTA 1)AGCCTCGTCTGTTCTCCCGGCAGTGTGGGCGAATCTATGCG 76 290 + 150 [10]
TACCGTTCGATATCGTGGGGAAGACAAGCAGACGT 76 110+ 50
2)AGCCTCGTCTGTTCTCCCGGCGCATGATCATTCGGTGGG
TAAGGTGGTGGTAACGTTGGGGAAGACAAGCAGACGT

OTA 1) TGGTGGCTGTAGGTCAGCATCTGATCGGGTG 61 360 [11]
TGGGTGGCGTAAAGGGAGCATCGGACAACG 36 200
2)GATCGGGTGTGGGTGGCGTAAAGGGAGCATCGGACA

OTA GGGAGGACGAAGCGGAACCGGGTGTGGGTGCC 66 96 [12]
TTGATCCAGGGAGTCTCAGAAGACACGCCCGACA

AFB1 GTTGGGCACGTGTTGTCTCTCTGTGTCTCGTGCCCTTCGCTAGGCCCACA 50 [13]

AFB1 AGCAGCACAGAGGTCAGATGGTGCTATCATGCGCT 80 11.39+1.27 [14]
CAATGGGAGACTTTAGCTGCCCCCACCTATGCGTGCTACCGTGAA

AFB1 1)CTCGTCTCGTTCTCTCAGTCTTCTTCTGGCTT 80 50.45+11.06 [15]
GGTGGTTGGTGTGTCTGCTGATTTGGTAGACACGAAGAAGAAGGAGGA 81 4829 +£9.45
2)CTCGTCTCGTTCTCTCAGTCTGGTTAGCACGGGACCCA 83 85.02 £25.74
GGCTATTGGCAACTTCTAGTCCGACACGAAGAAGAAGGAGGA
3)CTCGTCTCGTTCTCTCAGTCGGACGAAGAGAGGGGGAG
AGGGGGACGGAGCTGCTAAGGTGACACGAAGAAGAAGGAGGA

AFB2 AGCAGCACAGAGGTCAGATGCTGACACCCTGGACCTTGG 80 9.83+0.99 [16]
GATTCCGGAAGTTTTCCGGTACCTATGCGTGCTACCGTGAA

AFM1 ATCCGTCACACCTGCTCTGACGCTGGGGTCGACCC 72 356+2.6 [17]
GGAGAAATGCATTCCCCTGTGGTGTTGGCTCCCGTAT

FB1 ATACCAGCTTATTCAATTAATCGCATTACCTTATACCAGC 96 100 + 30 [18]
TTATTCAATTACGTCTGCACATACCAGCTTATTCAATTAGATAGTAAGTGCAATCT

FBI1 AGCAGCACAGAGGTCAGATGCGATCTGGATATTATTTTT 80 62+5 [19]
GATACCCCTTTGGGGAGACATCCTATGCGTGCTACCGTGAA

FBI1 1)ATACCAGCTTATTCAATTAATCGCATTACCTTATA 78 184 +43 [20]
CCAGCTTATTCAATTACGTCTGCACATACCAGCTTATTCAATT 60 195 +45
3)AATCGCATTACCTTATACCAGCTTATTCAA
TTACGTCTGCACATACCAGCTTATTCAATT

ZEN AGCAGCACAGAGGTCAGATGCTCATCTATCTATGGTA 76 41+5 [21]
CATTACTATCTGTAATGTGATATGCTATGCGTGCTACCGTGAA

T-2 CAGCTCAGAAGCTTGATCCTGTATATCAAGCATCGCG 80 20.8+3.1 [22]

TGTTTACACATGCGAGAGGTGAAGACTCGAAGTCGTGCATCTG

1 Kd HARES H%0; AFB1 1 %272 Bl (aflatoxin B1) . AFB2 b #1755 % B2(aflatoxin B2) . AFM1 Ry i1 %5 % M1 (aflatoxin M1) ,
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O ML A OTA Z2 )5, OTA B BRI Bt iR £ W i
REMBRRB KRG Z 856, BB POKRPR L AR
A5, VPl 2T €0 AR il e, PR AT LA A Al HIR A
VS YRR €, 1) 72 A A S B ARG

222 HFEGRERES  fh2E R G IR R A
WY 0 AR SR AT b 2 BT 3 B v A B 1 ' e A B 4ok
R H A2, 55 R H LB J2 £ B DNA B 1L
okt 5 HyOp A SN o Shim 25 PSR PR 2 3% e 44
BARBFICBUIR, R T E K0 AFBL, HAAR M 2
F£ AFBI1 A% R 35 0 A 19 A i 12 22— B 28 3 4Lk ) il
f) DNA J¥ %1, i A ) AFB1 £ 3% 4+ ¥ 1) 5% AFBI
R A AR 25 4, T [ 2 7 96 FLAR 1 i) AFB1-B i
IR 25 T 5 AFB &% R FL R 45 & Pl 2=, Bbid
FEANA HyO, FIE K i J5 il A 2 34k % % 6
G FIHZ L AT LSS BT AFBL (1 G f 4G, 4G
P4 0.11 ng/mL, [FIBGEEHTAAE LE, A5 R KFEAL,
223 PG POUAR R AT LUR 28t B A
P 10 A% R 3 C AR 55 7E R 45 P 51 5 Bl R K
VAT, 3 2ok 00 2 A R E 0 AR 55 A% TR 3 IC AR A FH i s ¢
e B G IR PR AR AR HEA TR 2], Chen 451
FI 2 JEhRic B AFBI A% R e AR 5 3 4 7 K 3 A
() ¥ 4> T Ah DNA 55 20 5 DNA/DNA XL 4% 14 ,
AFB1 ANfETERT, AFB1 #% 2 iE FC R 5 cDNA 45 &,
9B RN R 3k AT DR 70 43 42 30 i & AR SO,
1A AFB1 5, %t bR ic 19 AFB1 # & i Bt (& 5
AFBI1 454 MBS Vi K FE A ) cDNA, 1K R 265
JE I 2 B0, 3% % AFBL K PR R 1.6 ng/mL.
Joo PO S A 47 B N G HE HE T AFBI PG

W1 2 AR B, B 2 YL B AR 1019 AFB1 A% R 36
BCAARAE N 43 F IR E M A B A b B IG 2 5, 9
FEHRET 25 W 3 Ak A SR 1Y R T T O TR K
fA AFBI1 J5, AFB1 &G ik 5 2 456 Bt
T KA, R DOCAE 5 I B 55 52 X AFBL Y
ek, K Ry 4.5 ng/mL.
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HFE & 1nmol,
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P P2 A5 5 b 2208055, % EXT AFBL B H BR
0.48 pg/mL,
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Association between maternal manganese exposure during pregnancy and
motor, cognitive and behavioral development in children
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[ Abstract ]

TAO Fang-biao (*Department of Maternal, Child and Adolescent Health, School of Public Health,

As a micronutrient essential element involved in bone mineralization, protein and energy metabolism,

metabolic regulation, manganese plays a vital role in normal growth and development, especially in brain development.
Neurotoxicity of manganese occurs when the intake dose exceeds manganese homeostasis. Recent studies have shown that
excessive levels of manganese during pregnancy can negatively affect neurodevelopment and behavior in children.This paper
reviews the studies on the relationship between maternal manganese exposure during pregnancy and children
neurodevelopment, such as motor ability, cognitive function, and behavior problems, as well as possible mechanism of
manganese induced neurotoxicity, and suggests that future efforts should be made to explore stable, accurate and widely
recognized biomarkers to reduce the uncontrollable factors and increase the comparability of relevant researches.
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