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Screening and characterization of rabbit single-chain Fv antibodies possessing high antigen-
binding affinity and specificity for bioseparation and bioanalysis
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Recombinant antibody fragments such as scFv and VHH have been expected as a next-generation of affinity ligand in the fields 
of bioseparation and bioanalysis. Especially, use of scFv has several advantages such as utilization of a variety of animals for 
immunization, easy screening by phage display system, economical production by E. coli, and high-density immobilization, 
compared with conventional whole antibodies. On the other hand, there is few practical reports to use them in affinity 
chromatography as well as enzyme immunoassay. The aim of study is molecular design and site-directed immobilization of 
scFv molecules for bioseparation and bioanalysis. We shall demonstrated screening, production and immobilization strategies 
of scFvs in sandwich-type immunoassay and affinity chromatography. Especially, residual antigen-binding activity of different 
scFv clones and their mutants in immobilized states were evaluated. 
Biopanning utilizing multi-lamellar vesicles (MLVs) resulted in efficient isolation of positive clones from phage library. 
Furthermore, kinetic characterization of positive clones revealed identification of scFv clones potentially-possessing high 
antigen-binding activities. The clones could be produced in a supernatant of E. coli culture as a soluble and active form. 
ScFv clones immobilized on the surface of maxisorp (PS plate) by physical adsorption and CM5 sensor chip (carboxymethyl 
dextran) by amine coupling showed totally different tendencies of antigen-binding activities even at similar density. These 
results indicates that stability of scFv after immobilization is significantly different between clones even though they show 
similar order of magnitude of free Kd values. Thus, the screening method for scFvs developed in our study is significantly 
useful, while evaluation of antigen-binding activities of scFv clones in immobilized states will be next subject for identification 
of recombinant antibody fragment for practical use in bioseparation and bioanalysis. 
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