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Total Analytical Market in Food Testing: Percent Sales Breakdown, Global, 2014
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Development of a heterologous enzyme-linked
immunosorbent assay for organophosphorus
pesticides with phage-borne peptide

Xiude Hua,* Xiaofeng Liu,* Haiyan Shi,*® Yanru Wang,“ Hee Joo Kim.” Shirley J. Gee,*
Minghua Wang,**® Fengquan Liu™ and Bruce D. Hammock®

detect pesticide:

An enzyme-linked immunosorbent assay [ELISA) was
1Sing a phage“borne peplide that was isolated from a cyclic B-residue peptide phage library. The ICs
values of the phage ELISA ranged from 14 to 921 ug L™" for iéight organcphosphorus’ pesticides

Molecular Engineering of Selectie Recognition Elements as

Coating for Sensor Platforms

Sequence 10| N Term Abundance

Aming Ackl
1 23 4 5 T

89 w1

31l Raunsd

(MP?2 3E 01
P2 3E 02
MP22C03

MPYAEA
[upiaEs

(parathion-methyl. parathion. fenitrothion, cyanophos, EPN, paraoxon-methyl. paraoxon,
The sensitivity was improved 120- and 2-fold compared to conventional homologous and
heterclogous ELISA, respectively. The selectivity of the phage ELISA was evaluated by measuring its
cross-reactivity with 23 organophosphorus pesticides. among which eight were the main cross-
reactants. The spike recoveries were between 66.1% and 101.6% for the detection of single pesticide
residues of parathion-methyl, parathion and fenitrothion in Chinese cabbage, apple and
greengroceries, and all of the coefficients of variation were (ess than or equal to 15.9%. Moraver, the
phage ELISA results were validated by gas chromatography. The restlis indicate that isclating phage=
borne peptides from phage display libraries is an method for the of a
heterologous immunoassay and that the developed assay has a lower limit of detection than the
chemically synthesized competitor assay.

Figure 11: Phage display sequence results from experiment 2 after the third and
fourth rounds of phage display screening against a methyl parathion substrate,

Notice that lhc{Am'ﬁe'-iie- iﬁtiE—alnvAsn-lrpviEEys-aln«!E}cqnum‘c appeared as

the most abundant in both experiments. Researchers have identified important amino

acid residues involved in the binding of methyl parathion. by identifying the crystal

structure of methyl parathion hydrolase.” Looking at the binding site for methyl
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Target sample Thiabendazole 1 mmol
Functional monomer Methacrylic acid 4 mmol
Cross-linker Divinylbenzene 20 mmol
Initiatior Azobisisobutyronitrile 1.47 mmol
Porogen solvent Acetonitrile:Toluene 100 mL (75:25 (v:v))
Temperature 60°C
Method of polymerization Precipitation polymerization
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Condition
Athena C18-WP(pH1.5-10)
Column
1004, 4.6mm x 150mm, 5ym
Column condition 40 °C
LC Flow rate 1.0 mL/min

Methanol : Water : Acetic acid

Mobile phase
(1:1:0001)
Injection Vol. 10 ue
Detector Range 290 nm UV extinction
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Step Solvent Volume

1 Activation of MIP cartridge Acetic acid : Methanol (1:1) 2 mL x 3 times
2 Passing sample through MIP Standard solution 2mL x 1 times
3 Washing TBZ-captured MIP Acetonitrile 2mLx 1 times

1st elution of TBZ
4 Methanol 2mlLx 1 times
from the TBZ-captured MIP

2nd elution of TBZ
5 Methanol 2mlLx 1 times
from the TBZ-captured MIP
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