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Modeling of transcriptional bursting

Li Jiayun, Wu Renjie’
(School of Physics, Nanjing University, Nanjing, 210093, China)

Abstract: Gene transcription is one of the most important cellular activities, involving various molecular events and exhibiting
great variability among genes. Modeling of gene transcription can promote our understanding of the complex mechanisms for
transcriptional kinetics and regulation. It is still challenging to construct suitable models under different conditions. It is
established that transcriptional bursting has been a ubiquitous mode; it is essential to unravel the features of transcriptional
bursting (such as burst frequency and size, as well as the duration of active and inactive gene states) and underlying regulatory
mechanisms. Two-state and multi-state models have been proposed to investigate transcriptional bursting. Some models are

o longer simple phenomenological ones; instead, they take into account molecular events involved in transcription and thus
can be used to explore the intrinsic mechanisms for transcription. Integrating recent experimental and theoretical studies, the
current work reviews widely used models of transcriptional bursting in the literature, including the two-state, continuum , multi
-scale, and Wang - Liu-Wang (WLW) models. We analyze the essential features, rationality and applicability of models.
Specifically, we list the advantages and disadvantages of these models to facilitate choosing an appropriate model in a special
situation. With the advancement of single -cell technology, building quantitative models of gene transcription will play an
increasingly important role.

Key words:gene transcription, transcriptional bursting , two-state model, multi-state model, scope of application
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Fig.2 Typical features of transcriptional bursting
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