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Abstract

The objective of this study is to evaluate and characterize library genes at different stages of a library construct process. The library genes were created through a partial randomization of a scaffold protein displayed on Phage. It will be shown that a pre-selection process is essential for obtaining desirable proteins, and that this library does in fact contain certain ones with all the qualities necessary for being potential protein-binding agents (PBAs). 

An artificial protein library was used which had been generated previously, in which the four loop regions of the Archeal Group II Chaperonin were randomized. To improve the qualities of the library genes, a genetic pre-selection had been preformed to select for genes with certain qualities. In addition, a selection for binding against target protein had been made.

This study first determined the fraction of the library genes encoding full-length proteins with the designed sequence. Expression studies and solubility tests were performed on the full-length proteins with correct sequences. The oligomeric states of the proteins that were full-length, expressible, and soluble were determined by performing gel filtration. In addition, the folding and stability of these proteins was investigated using circular dichroism. 

This study assures that the pre-selection system is a very important step in creating a viable library for creating PBA’s. The pre-selection system was shown to successfully select for a library of proteins, all of which were full-length, with the designed sequences, and soluble. Some of these proteins have all the necessary qualities for being suitable PBA’s: they express at high levels, are monomers or dimers, they are folded correctly and they are very stable against high temperature. However, those with the above mentioned qualities are rare; a random surplus of the pre-selected/recombined library showed that the majority of the genes do not have these characteristics. 

