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Abstract: 

 Increases in throughput and installed base of biomedical research equipment 

led to a massive accumulation of ‘omics’ data known to be highly variable, 

high-dimensional, and sourced from multiple often incompatible data platform. 

These kinds of ‘omics’ data, which include the genome sequencing data (genomics), 

microarray-based genome-wide expression profiles (transcriptomics), protein 

abundances data (proteomics), etc., provide unprecedented views of cellular 

components in the biological systems. We are now formally in the Million-Genome 

era. However, given this massive amount of data, how do we know which information 

or feature is crucial towards certain diseases or behaviors? This is similar to finding a 

needle in a haystack. A systematic viewpoint and methodology to retrieve biological 

insights from these data is hence essential. 

The field of engineering often deals with complicated system problems such 

as communication systems, control systems, IC systems and etc. Various methods and 

algorithms have been developed by engineers to specifically tackle these kinds of 

challenging and practical system-level problems. Therefore, various efforts have been 

expended to apply systematic approaches in the engineering field to biological 

problems, giving rise to the emerging fields of systems and synthetic biology. Via 

such systematic approaches, researchers have shown promising breakthroughs in 

uncovering crucial information that lies within these massive biological data.  

In this talk, I hope to provide a brief introduction to the interdisciplinary and 

exciting fields of systems and synthetic biology. I will further provide two examples 

of applying systems biology approaches to revealing interesting biological insights in 

infectious disease and regeneration ability in zebrafish through our own studies. In 

addition, I will show how to use synthetic biology approaches to construct biology 

adjustable synthetic filter via novel utilization of terminators as regulatory genetic 

parts in Escherichia coli. The aim of this talk is to provide a platform for researchers 

with biological or engineering backgrounds to share ideas and collaborate. 

Researchers with either backgrounds are welcomed to join us! 
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