[bookmark: SITable1]Supplemental Table S1: Molecular processes of transcriptional bursting
	Gene state
	Reaction
	Biological processes

	OFF
	
Deep inactive state ()
	

	Pioneer TFs binding (1), opening chromatin (2)

	
	
Primed burst state ()
	

	TFs recruitment (3), the binding of activators on enhancer (4), the distortion of TATA box (5) and alteration of chromatin structure (4).

	ON
	
Pol II recruitment state ()
	

	TFs unbinding, disruption of TFs binding site

	
	
	

	Pol II recruitment (6), the formation of PIC (7), promoter escape (8) and Pol II pausing (9).

	
	
Pol II pause release state ()
	

	TFs and Pol II unbinding from the target gene.

	
	
	

	Pol II pause release (10), productive elongation (11), Pol II termination (12) and another round of transcription (6).





[bookmark: SITable2]Supplemental Table S2: List of model parameter values
	Param
	Description
	Value
	Ref

	Chromatin motion

	

	Time step
	
 
	(13, 14)

	

	Boltzmann constant 
	

	---

	

	Room temperature 
	

	---

	

	Monomer diffusion coefficient 
	
 
	(15)

	

	Friction coefficient
	

	


	

	Spring constant between adjacent monomers 
	

	---

	

	E-P interaction coefficient
	free 
	---

	Transcription

	

	Chromatin opening rate
	

	(16)

	

	Chromatin closure rate
	

	(16)

	

	Transcriptional initiation rate (from min to max) 
	

	(17)

	

	Pol II recruitment rate (from min to max) 
	

	(18)

	

	Pol II pause release rate (from min to max) 
	

	(18)

	

	Transcriptional termination rate (channel 1)
	

	(17, 19)

	

	Transcriptional termination rate (channel 2)
	

	(17, 19)

	

	Hill coefficient 
	3
	(20)

	

	Half-value distance of burst rates
	

	(21)

	

	E-P encounter distance (distance threshold)
	

	(22)

	

	Transcriptional elongation rate 
	

	(23-26)

	

	Elongation length
	

	(27)

	

	Transcriptional elongation time 
	

	


	Other parameters

	

	Nucleosome DNA length 
	

	(28)

	

	Genome length
	

	(29)

	

	Number of monomers
	100
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