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	Title: The Bowman-Birk Inhibitor: The Peptide With Potential Improvement for the Oral Delivery of Insulin
	School: Fairview High School, Boulder
	Sponsor: Yanyu Peng
	Abstract: In 2021, about 8.4 million individuals worldwide were diagnosed with type 1 diabetes. Lifetime type 1 diabetes patients usually take four insulin injections per day to maintain blood glucose levels. These high frequency injections have several disadvantages such as inconvenience, storage restrictions, and historically high cost. The oral delivery of insulin is a potentially effective alternative that will eliminate these disadvantages and ultimately increase patient quality of life. Researchers have investigated the use of the natural protease inhibitor, the Bowman Birk Inhibitor (BBI), to inhibit the rapid degradation of insulin from intestinal proteases such as trypsin and chymotrypsin. My work involved introducing mutations into the soybean BBI trypsin inhibitory loop to identify the crucial activity site and determine if these mutations could improve BBI’s inhibition activity against chymotrypsin. The colorimetric assay results indicated that Lys (16), compared to Asp (18) and Gln (21), is a crucial amino acid residue on the trypsin inhibitory loop. However, IC50s shows that mutations on all these three sites did not improve its inhibition activity. ANOVA and Post Hoc Tukey tests further verified that the native soybean BBI has a significantly stronger inhibition activity against chymotrypsin compared to the tested BBI variants.  My future research will include computer simulations to improve variant designs. Additionally, I will study BBI variant inhibition against trypsin and test leading compounds using human insulin.
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