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DNAzyme-Fluorescence Resonance Energy Transfer (FRET) Based Rapid

Detection of Lead Pollution in Food

LIU Yumei, SHI Yachen, REN Yao, DENG Ruijie, ZHAO Zhifeng, HE Qiang”
(College of Biomass Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: To achieve rapid detection of lead (Pb*") pollution in food samples, here, a simple “Turn on” Pb** sensor based on DNAzyme
and Fluorescence Resonance Energy Transfer (FRET) was established. The quencher BHQ1 worked as the FRET acceptor and quenched the
fluorescence of EvaGreen. In the presence of Pb*", the specific cleavage of the substrates weakened the reaction between EvaGreen and BHQI,
the quencher BHQ1 released as the substrate cleaved and was far away from the FRET donor EvaGreen, so the FRET effect was weakened, the
fluorescence of the donor EvaGreen was retained. The weakening of FRET effect and the enhancement of EvaGreen fluorescence signal induced
by Pb**could be used for qualitative and quantitative analysis of Pb*"pollution. When the armlength of the DNAzyme was 15 nt-5 nt, the
concentration of EvaGreen, Substrate (GR-B) and DNAzyme were 1x, 400 nmol/L and 100 nmol/L, respectively, the limit of detection and
linear range were explored. The reaction could be finished within 3 minutes at room temperature and had a high specificity for Pb**, which could
distinguish different metal ions. And it has been successfully applied to the quantitative analysis of Pb>" in fresh eggs and tap water samples,
which showed a satisfactory recovery rate from 86.79 % to 113.32 %. In summary, the proposed “Turn on” sensor could be used for rapid
one-tube test at room temperature, amplification was not required, which might provide some ideas for detecting Pb** pollution in food.
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Table 1 Nucleotide sequences

BLEAH %4k SEQIDNO. A7) (5-3)

kA& GR-B 1 BHQ1-CTCACTATAGGAAGAGATGATGTCTGT
GRI15-5 2 ACAGACATCATCTCTGAAGTAGCGCCGCCGTATAG
GR15-6 3 ACAGACATCATCTCTGAAGTAGCGCCGCCGTATAGT

Bgk  GRIS-7 4 ACAGACATCATCTCTGAAGTAGCGCCGCCGTATAGTG
GR15-8 5 ACAGACATCATCTCTGAAGTAGCGCCGCCGTATAGTGA
GR15-9 6 ACAGACATCATCTCTGAAGTAGCGCCGCCGTATAGTGAG

E: T RIKR AT BRI BRI, AL 5 A LR B 09 2 A

% 1 fizr DNA [P0 T BilgA TAYHEARE
BRA R E i), HAEE GR-B i HPLC 4iifk,
AR S B 1 R KA R BHQL, HARTHIEN
PAGE #fitk,. EvaGreen (20x), ZEEFRERKAA]; B
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L3 JiE oA & B kA

EvaGreen BRI N 480 nm, RATEATEE N
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et U © .
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Fig.1 Principle of the DNAzyme-FRET based sensor for Pb?*detection

AT TP AT B 1) “Turn on” BRI
%, HEEME 1 PR MKW S EEREA SR, B
BRI E-E Y EAGE 0 Wik DNA FIMER . EvaGreen 4t
BHe—FPAERE IR A 0%E DNA 2651, Rka]
DA SRS E Y. TR
IEA BHQI ZGHE K I, ik R A H e 1
i, BHQ! 5 EvaGreen 4 T-2FUTIRAS, LA 7E 480 nm
RN IR =4 FRET 208, 44N EvaGreen 731,
47 BHQI 3[4, 52 BHQI K540, A EvaGreen
PN A R RINE . M TAAER, BeEE
PO, IRVEEREDIE], BRAK T S5 o iR S EE )
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Fig.2 Principal verification of the DNAzyme-FRET based

sensor
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Fig.3 Optimization of the experimental conditions
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xR 2 ETHESNEAE FENGE
Table 2 DNAzyme-based Pb?" detection methods

ik AEMR/(nmol/L)  RUZENEl/min  SEIRARSAER  ECEY% AE Sk
R A 5.80 3 BE. BRAK  86.79~113.32 AL
A 5.00 20 B kK. #K  96.10~102.60 [30]
BAEAS T 7.00 8 K 98.00~104.00 [31]
R AT 10.00 - K - [32]
RSk 16.70 60 - - [33]
25 ML Y FARINTTv, SRWEE 2 B,
SSSPLY ZZ] =P SUN
BERHRE SR, ARNASHE SSRE T 120 F T Lo 113.32%
T BEAR TR B B 1 B EE I, 43 AIE 10, 50, N =S BN B 56.79%
500 nmol/L HEE . W1 BMEF. BT, & oy
BT BB TREE T TN o il s s, g o
bR VTS TR SN A, HERE R TR 300
S TEEAFIR RS G A AR, XghT
AR T REVE VB BE R ARG R oS s, e 0 30 40 50
e R B T IO E o IR B 2 1 1 v ik BT / (amol/L)

FEPEORIE T ASCIRT I R R . PRI
BT R PRI AN, SRR
HEWRI S5 R o
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Fig.5 The result of speficity test
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113.32%), HARGH5 A RARKESE R A2 5 T e
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BrAE dh B . RIS ASSCLERE 1 AN RIS TR Y
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Fig.6 The result of real samples’ detection
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