Machine learning enables engineering of potent,
specific, and therapeutically developable proteases
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Abstract

The development of biologic therapeutics is a labor-intensive, time-consuming, and
expensive process. From the discovery of a protein with the desired function to
optimizing the protein for manufacturability and removing immunogenicity, each
step requires many iterations and large screening efforts. In order to accelerate this
process, efforts have been increasingly focused on methods for protein engineering
and design, both experimentally and computationally. Here we show that the
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careful application of machine learning methods in combination with structure-
based and data-driven rational design allows for successful engineering of proteases
with desired target specificity, low immunogenicity, and potent cleavage potential.
We present two case studies describing the impact of machine learning in the
development of two potential therapeutics. First, we apply machine learning models
to optimize an IgG-degrading protease for drug-like properties while minimizing
immunogenicity and other liabilities and maintaining therapeutic activity. Second,
we leverage both machine learning and rational design methods to engineer an IgE-
degrading protease with high specificity and activity. These results demonstrate
the power of applying machine learning methods to accelerate the discovery and
development of protein therapeutics.



