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ABSTRACT | Studying living systems provides a striking advantage to those who seek to understand 

evolutionary principle underlying various complex systems including biological ones. Their long 

evolutionary trajectories, possibly over several billions of years, have been imprinted within their 

structure and dynamical processes which are easily reproducible compared to other complex systems. 

Therefore, characterizing structure and dynamics of biological networks is important to understanding 

how living systems evolve to be robust yet flexible to environmental fluctuations as individuals and 

group. In this talk, I will discuss my recent attempt at identifying these characteristics focused on 

organization of biochemical reactions within hierarchical structures emerging at planetary scale and the 

dynamical characteristics of gene regulatory processes. 
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