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In this thesis, we present a study about the identification of IgY binding peptides which can
specifically recognize chicken antibody IgY, and its application for the purification of IgY from
egg yolk. Through biopanning from the random peptide-displaying phage libraries constructed by
T7 phage display technology, IgY-specific binding phages were isolated, and those synthetic
peptides were characterized by several analytical techniques. The obtained data elucidated
interesting properties of the IgY-binding peptides and indicated the potential use in purifying IgY
antibody from egg. Therefore, egg yolk dilapidation technique was validated by comparing the
lipid extraction and the subsequent ammonium sulfate precipitation methods which were
previously reported. Finally, IgY purification system was established by combining the
dilapidation technique and the chromatographic technique using the IgY-binding
peptide-conjugated column. This thesis is composed of six chacpers and the content of each

chanter was summarized as following.

Chapter 1, described the general introduction of the IgY antibody's structure and functions as
an attractive tool for biological research, diagnostic use and preparation of immunotherapy.
Especially, this chapter also analysed the advanced features of IgY antibodies, such as its higher
specificity, their low cross-reactivity to mammalian proteins due to the maximum phylogenetic
distance between them, improved pH/temperature stability and cost-effective preparations over

mammalian IgG.

Chapter 2, summarised the introduction and the preparation of random peptide-displaying T7
phage library used here. To construct T7 phage library harbouring the disulphide constrained

random peptide library, the design of DNA template generating random peptide sequence, PCR



amplification of template, the ligation of amplified DNA to T7 phage vector and the phage
propagation using E. coli were described. Finally, the quality of peptide-displaying T7 phages

libraries constructed here was also validated.

Chapter 3, described the isolation of IgY-binding peptide from random peptide displaying T7
phage libraries and the characterizations of the obtained peptides. The biopanning procedure was
applied to identify IgY-binding phage and the specific phages were isolated. The synthetic
peptides derived from the sequences of the phages were prepared and their binding properties

including their specificity and affinity were analyzed.

Chapter 4, reports the pretreatment of chicken egg including delipidation of egg yolk for the
use of IgY purification. Two previously developed egg delipidation techniques were compared
and validated for the pretreatment of egg yolk. Finally, a novel and potential egg delipidation

technique which can serve lipid extraction solution for better IgY purification was identified.

Chapter 5, described the establishment of the IgY purification system using IgY binding
peptides. The preparation of affinity column immobilized with IgY-binding peptide and the
determination of IgY antibody purification condition was performed to establish the purification
process of IgY antibody from egg yolk. This established process made it possible to purify IgY in

high purity, as compared with the conventional methods used previously.

In Chapter 6, the results of this study were summarized and the usefulness of our method was

discussed from a viewpoint of industrial applications, comparing with other methods.



