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Study of reprograming mechanism in general networks
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Transcriptional networks have been studied in relation to recurrent patterns
of gene activity, which can be interpreted as cell types. We found a global network structure which
controls cell types in the context of expression pattern transitions that induce high potential

states, which can lead to diverse expression patterns. We uncovered the global structure in a human
transcriptional network based on kinetics-based expression analyses of 2,247 human TFs. Computer
simulations showed that the state-space trajectories mimicked expression pattern transitions when
human THP-1 myelomonocytic leukaemia cells cease proliferation and differentiate under phorbol
myristate acetate stimulation. The global structure could interpret the behaviour of the Yamanaka
factors during dedifferentiation, which is essential for induced pluripotent stem cells. We
suggested that the structure also existed in nervous systems and in food webs.
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