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Computation and Design of Biological Systems at Different Levels in Synthetic
Biology

LIU HaiYan & HUANG Bin

School of Life Sciences, University of Science and Technology of China, Hefei 230027, China

A central goal of synthetic biology is to integrate the principles and approaches of modern engineering sciences into
the engineering of biological systems. The functioning of living systems spans different levels, ranging from
molecules to cells and, eventually, the organism. Synthetic biology studies cover the same range, including the
design and standardization of molecular parts and devices at the molecular level and the study of design principles of
cellular networks by using synthetic gene circuits or the design and implementation of artificial metabolic pathways
for biosynthesis at the network level. We briefly introduce related computational approaches applicable at these two
levels. In our discussions, we attempt to explore the means by which existing computational approaches may be
applied in synthetic biology and elucidate the potential developments in computational tools that would improve
them such that they meet the needs of synthetic biology studies.

bioinformatics methods, molecular design, network dynamics, metabolomics networks
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