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Abstract 
Statement of the Problem: Flagellin is the major structural protein of bacterial flagella which is the ligand of toll like receptor5 (TLR5). Chicken cells respond to bacterial ﬂagellin (as an adjuvant) and increase production of cytokines and chemokines. Flagellin can shape the adaptive immune system by changing the status of innate immune system via cytokine productions. The major problem with using flagellin is its low efficacy production. So, protein engineering by amino acid substitution and deletion can be a logical way for making custom built protein derivatives of flagellin for overcoming this problem. Methodology & Theoretical Orientation: We performed a bioinformatic study to find the best model for gene manipulation for flagellin by using protein modelling which was carried out by SWISS-MODEL and I-TASSER servers and also comparing by MATRAS server and Chimera 1.11.2. Gene modification was carried out by side-directed mutagenesis and reducing C-terminus of interested gene. Consequently, manipulated gene, truncated modified fliC [tmFliC], was cloned and expressed in pET-21 vector and then expressed protein was purified to determine its properties. Findings: Model compression showed aimed modification preserved 3D structure. In lab experiments, results shown a high purification efficacy comparison with other reported. Conclusion & Significance: This finding resulted from reduction of the hydrophobicity in C-terminus which may express a more soluble Flagellin. Also, reducing hydrophobicity in C-terminus and deleting necessary amino acids for filament formation may increase protein solubility.  
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Figure 1. Secondary structure of full fliC mRNA (A) and truncated modified mRNA (B). Similar secondary structure in initial nucleotide despite shortening the terminus site.
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