Niv Papo et al., J Proteomics Bioinform 2016, 9:12(Suppl)

Gﬂmel'ellﬂesel’iest:nm http://dx.doi.org/10.4172/0974-276X.C1.094

2" International Conference on

Genetic & Protein Engineering

November 14-16, 2016 Atlanta, Georgia, USA

Rational and combinatorial engineering of protease inhibitors for cancer imaging and therapy

Niv Papo', ltay Cohen', Olumide Kayode?, Alexandra Hockla?, Banumathi Sankaran®, Derek Radisky? and Evette Radisky?
'Ben-Gurion University of the Negev, Israel

2Mayo Clinic Comprehensive Cancer Center, USA

3Berkeley Center for Structural Biology, USA

Mesotrypsin, an enzyme that contributes to progression and metastasis of many cancers, constitutes a compelling therapeutic
target. However, with its unique capability for cleavage and inactivation of proteinaceous inhibitors, mesotrypsin presents
a formidable challenge to the development of biologic inhibitors. Our study identifies a promising mesotrypsin inhibitor
- a triple mutant of the human amyloid precursor protein Kunitz protease inhibitor domain (APPI) with superior affinity,
specificity and proteolytic stability as a starting point for the development of anticancer protein therapeutics. We demonstrate
that the mutant acts as a functional inhibitor of mesotrypsin-dependent prostate cancer cellular invasiveness. Additionally,
the crystal structure of the mutant/mesotrypsin complex provides new insights into the structural and mechanistic basis for
the mutant’s improved binding and proteolytic resistance. Finally, the study establishes proof-of-principle for a novel library
screening approach that is widely applicable for simultaneously evolving proteolytic stability and a desired functionality for
diverse protein scaffolds.
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