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Abstract 
Synthetic biology depicts a promising future for rational design of biological systems: building up with 
well-defined and standardized biological parts, a synthetic biological system can be predictably and 
quantitatively assembled and constructed. However, due to the complexity of biological systems, this 
ambition still faces a lot of challenges. In past decades, rapid development of gene synthesis and assembly 
techniques has improved the ability to construct biological samples with various genetic background; 
while with the help of the next generation sequencing (NGS) and high-throughput phenotype analysis 
technologies, one can easily convert the above samples into high quality genotypic-phenotypic 
association data at very low cost. These new technologies make it possible to precisely design of complex 
biological systems with reliable and standardized data-driven learning strategies. In this talk, we will 
introduce our recent efforts on tailoring design of biological systems with data driven strategies, including 
the collection of genotypic-phenotypic association data, the development of learning algorithms, and 
finally the design of complex biological systems with the help of data. In this talk, we will also discuss 
the opportunities and challenges of machine learning strategies in the design of biological systems based. 
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