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Abstract: Synthetic biology relies on core principles of engineering and offers a bottom-up approach to use and
build upon our vast leaps in the molecular understanding of biological systems to address challenges facing today's
society. As the direct executor of life activities, proteins are essential building blocks in synthetic biology. The
quantitative understanding and engineering capabilities of them directly affect the superstructure of synthetic

biology. Through computational protein design, sequence jump along the fitness landscape would be achieved and
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provide new building blocks for synthetic biology. A paradigm shift of the study of sequence-structure-function

occurs from "observe to understand" to "build to understand". Here, we reviewed the studies following the concept

of “build to understand” to predict and design protein structure and function by computational protein design and

the applications of this state-of-the-art method. The challenges faced by computational protein design and the

proposed solutions are also discussed.

Key words: synthetic biology; building block engineering; in silico protein prediction; computational protein

design
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