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Control of Genetic Regulatory Networks: Opportunities and Challenges

WANG Pei! LV Jin-Hu?

Abstract It is well known that genetic regulatory networks (GRNs) are fundamental and important biological networks.
This paper briefly reviews the main research progresses in the control of GRNs. Moreover, this paper proposes some
fundamental scientific problems for the control of GRNs. In fact, life sciences and control theory are the real-world
background and theoretical basis for the control of GRNs, respectively. Over the last few decades, the basic idea and
methods of control theory have gradually infiltrated into the research of GRNs. At the same time, some control problems
from life sciences also provide new opportunities and challenges for control science. The control of GRNs guides some
potential routes to resolve the long-time perplexing problems in life sciences, such as the prolonging of lifespan, curing
cancer and diabetes. Furthermore, the control of GRNs has potential real-world applications for the rapid developments

of synthetic biology, networked medicine and personalized medicine.
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Fig.1 For known network structure, exploring the relationships of input-output or stimuli-response, parameter

regulation vs. sensitivity, positive and negative feedback vs. control, and so on
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