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Biomolecular interaction plays an important role in pitching physical parameters and catalyzing 
chemical processes. Since the proposal of “Protein engineering” in 1983, the proteins have not been 
designed longer than 100 amino acid residue. The existing approaches are associated with many 
problems. Both knowledge-based rational design approach and computational approach need to 
consider the tertiary structure of proteins. It is difficult to collect tertiary structure information 
through experiments, and the accuracy of molecular dynamics simulation is still not sufficient. The 
random library screening approach for evolutional design remains a screening result; thus, it is 
difficult to get back knowledge from this approach. To solve those problems, we propose “Primary 
structure driven approach.” This approach aims to detect knowledge from the primary structure of 
interacting molecules for protein design by collecting protein design source information on primary 
structures including DNA and protein. Compared with library approach, the proposed method can 
gain information through design processes. In this dissertation, we applied our approach to 
histone-DNA binding prediction as a proof-of-concept. Our findings showed that the proposed 
approach designed antibodies successfully and that the affinity and specificity of our antibody were 
higher than that of the antibody designed by using the conventional method. 
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