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General information about phage display

Part I 



Food safety 
�Melamine

�Sudan reds

�Antibiotic residues

Research Background

�Pesticide residues

Environmental pollution
�Water eutrophication

�Soil contaminated with heavy metals

�New pollutants (BFRs)
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An in vitro selection technique in which a peptide or

protein is genetically fused to a coat protein of a

bacteriophage, resulting in display of the fused peptide or

protein on the exterior of the phage virion, while the DNA

encoding the fusion resides within the virion.

What is Phage 
Display?



Why Phage Display?

�Easy availability of library source

�Well established selection procedures

(biopanning) can be easily incorporated in most

laboratories

�Huge diversity of phage-displayed peptide

library (approximately 1x109 complexity/ml)

increase possibility of selecting peptides with

various binding affinity

�Phages are very stable and resistant to degrad

ation by organic solvents, proteases, and heat



Simultaneous development of both 
competitive and noncompetitive 

Part II

competitive and noncompetitive 
immunoassays for BDE47 using phage-

displayed peptides



Production of antibody for Brominated Flame Retardants

2,2',4,4'-tetrabromodiphenyl ether 

(BDE-47)



IC50 = 16 ng mL-1

IC50 value of the ELISA baed on Mab 1H2



Phage display libraries  

(New England Biolabs, Ltd)



Biopanning

binding to immunocomplexbinding to free Mab



Titer of selected phage binding to BDE47-free Mab or Mab-BDE47 
immunocomplex after each round of biopanning

Jia et al., Anal Bioanal Chem (2013) 405:9579–9583



Positive phage clones

specific to BDE47-free 

Mab

Positive phage clones

specific to Mab-BDE47 

immunocomplex 



Standard Curves

Competitive assay (a): IC50 = 6.8 ng/mL

Non-competitive assay (b): EC50 = 4.2 ng/mL

Jia et al., Anal Bioanal Chem (2013) 405:9579–9583



Cross-reactivity of the phage ELISAs with compounds 

structurally related to BDE47



Accuracies and precisions of phage ELISAs for BDE47 

in the fortified samples



Concentrations of BDE47 in real world samples 
determined by phage ELISAs and GC/ITMS



Part III

Selection of phage displayed peptides for the 
detection of insecticide imidacloprid in soil detection of insecticide imidacloprid in soil 

and water 
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Biopanning

Ph.D.-7



Recovery of phage clones bound to coating antigen in rounds 

of biopanning



Positive Clones

L7-1 sequence: AKELSTW



Phage-based ELISA

(IC50 = 63.5 ng/mL)

Standard Curves

Antibody-based ELISA

(IC50 = 35 ng/mL)

Li and Li, J. Agric. Food Chem. 2000, 48, 3378−3382



Cross-reactivity of the phage ELISA with 
compounds structurally related to imidacloprid



Accuracy of phage ELISA for imidacloprid in the 

fortified samples



Summary

� Phage display technique offers an attractive means of 

developing alternate immunoassay formats that may enhance 

assay performance by increasing sensitivity and specificity.

� The phage particles could be used as final assay reagents, e.g. 

Part IV

� The phage particles could be used as final assay reagents, e.g. 

peptides mimic haptens, peptides specific for 

immunocomplexes and novel substitutes to small molecule 

antibody.

� Avoiding chemical based synthesis of structural variants of 

haptens and production of antibody in vivo.
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