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Construction and evolutional selection of a combinatorial phage library

displaying randomly-rearranged mutant binding domains of SPA
Lin Ziyu' Ding Yingying” Zhou Peng' et al
(' Dept of Pathophysiology Anhui Medical University Hefei 230032;°Dept of Medical Microbiology
and Parasitology The Second Military Medical University Shanghai 200433)

Abstract Objective  Using human IgG direct evolutional selection of a combinatorial phage library displaying ran—
domly-rearranged mutant binding domains of SPA judging the advantages of the specific combination of different
mutations and exploring the relationship between the structure and the function. Methods With using overlap
PCR A and C single structure domain mutant fragments in the protein A ( SPA) staphylococcus could be obtained.

And then used human IgG to affinity screening the phage library expecting to obtain the integrate molecule with a

high combination advantage through directional transform the particular combinational molecular and evolving it
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in vitro. Results Two libraries could meet the requirement for the in vitro molecular evolution. SPA single domain
structure A in 29 30 amino acids site-directed mutation was library ( A1)  structure C in 36 37 site-directed mu—
tation was library ( C1) SPA single domain structure A insert 3 amino acids after 37 random peptide was library
(Ays;) SPA single domain structure C after 20 insert 3 random peptide was library ( C,,,) . The phage display li-
brary which was made up of a random combination of Al and Cl named “A1C1”. And the phage display library
which was made up of a random combination of A;; and C,, named “A;, C,y,”. The capacity of these two libraries
were respectively: 3.0 x10° and 2.0 x 10°. The titers were respectively: 2.3 x 10" and 2.1 x 10" ( TU/ml) .

These two libraries had evolved completely through four or five times of affinity screening. Besides Phage-Flisa
monoclonal obtained a monoclonal with high OD and the testing analytical result was A o0 A( ooy and A7 p0s
A. Conclusion A fixed point mutation molecules A o530 A(pong and insertion mutation molecular A, 45 A are
obtained with the high combining ability. The study shows the relationship of the structure and function of Ig-bind—
ing molecules and lays a foundation for directed improvement of Ig-binding molecules and acquirement of new Ig—
binding molecules with new lg-binding characteristics.

Key words AC mutants; phage-displayed library; selection; human IgG



