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Table S1 Current status of studies on succinic acid production by E. coli fermentation
	[bookmark: _Hlk147732336]Strains
	Genotype
	Substrate
	Fermentation
	Titer
(g/L)
	Yield
(g/g)
	References

	E. coli W1485
	ΔpflB::Cm, ΔldhA::Kan, ΔptsG, expression of E. coli cra gene  
	Glucose
	Dual-phase fed-batch
	79.8
	0.78
	(Zhu et al., 2016)

	E. coli SD121
	Expression of ppc, deletion of pflB, ldhA and ptsG
	Glucose
	Dual-phase fed-batch
	116.2
	1.13
	(Wang et al., 2011)

	E. coli AFP111
	Deletion of pflB, ldhA and ptsG
	Glucose
	Dual-phase fed-batch
	101.2
	1.07
	(Jiang et al., 2010)

	E. coli BE062
	Expression of global regulator IrrE
	Glucose
	Anaerobic fed-batch
	24.5
	0.88
	(Zhang et al., 2018)

	E. coli JW1021
	A novel riboregulator switch
	Glucose
	Dual-phase fed-batch
	114.0
	0.91
	(Wang et al., 2018)

	E. coli NZN111
	Deletion of ldhA and pflB
	Acetate glucose
	Dual-phase fed-batch
	60.1
	-
	(Liu et al., 2011)

	E. coli Tang1527
	Expression of bicA, sbtA, ppc and pck; deletion of pflB, ldhA and ptsG
	Glucose
	Dual-phase fed-batch
	89.4
	0.83
	(Yu et al., 2016)

	E. coli YY-GS004
	ΔptsI, ΔldhA, ΔpflB, Ppck*-galp, Ppck*-pck, ΔglpK, ΔdhaKLM::M1-93-RBSL-4-dhaK
	Glycerol
	Anaerobic fed-batch
	57.0
	1.18
	(Yu et al., 2019)





Table S2 Strains used in this study
	Strains
	Description
	Source 

	MLB
	E. coli K-12 substr.MG1655 ΔldhA::FRT ΔpflB::FRT
	Laboratory collection

	MLB3
	From the culture of 3 times of transition in the adaptive laboratory evolution in 10 g/L NaAc from MLB
	This study

	MLB6
	From the culture of 6 times of transition in the adaptive laboratory evolution in 10 g/L NaAc from MLB
	This study

	MLB9
	From the culture of 9 times of transition in the adaptive laboratory evolution in 10 g/L NaAc from MLB
	This study

	MLB12
	From the culture of 12 times of transition in the adaptive laboratory evolution in 10 g/L NaAc from MLB
	This study

	MLB14
	From the culture of 14 times of transition in the adaptive laboratory evolution in 10 g/L NaAc from MLB
	This study

	MLB16
	From the culture of 16 times of transition in the adaptive laboratory evolution in 10 g/L NaAc from MLB
	This study

	MLB17
	From the culture of 17 times of transition in the adaptive laboratory evolution in 10 g/L NaAc from MLB
	This study

	MLB18
	From the culture of 18 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB21
	From the culture of 21 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB24
	From the culture of 24 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB27
	From the culture of 27 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB30
	From the culture of 30 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB33
	From the culture of 33 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB36
	From the culture of 36 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB40
	From the culture of 40 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB43
	From the culture of 43 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB46
	From the culture of 46 times of transition in the adaptive laboratory evolution in 20 g/L NaAc from MLB
	This study

	MLB46-05
	Single cloning separated from MLB46
	This study






Table S3 Full names and abbreviations of metabolites or genes
	Metabolites or Genes 
	Detailed description

	Metabolites
	

	G-6-P
	glucose-6-phosphate

	F-6-P
	fructose-6-phosphate

	F-1,6-P
	fructose-1,6-diphosphate

	PEP
	phosphoenolpyruvate

	PYR
	pyruvate

	ACP
	acetyl-phosphate

	OAA
	oxaloacetate

	CIT
	citrate

	ICT
	isocitrate

	α-KG
	α-ketoglutarate

	Suc-CoA
	succinyl-CoA

	SUC
	succinate

	FUM
	fumarate

	MAL
	malate

	Genes
	

	glk
	glucokinase

	pgi
	glucose-6-phosphate isomerase

	fbp
	fructose-1,6-bisphosphatase I

	pykA
	pyruvate kinase II

	pykF
	pyruvate kinase I

	ppsA
	phosphoenolpyruvate synthetase

	pck
	phosphoenolpyruvate carboxykinase

	ppc
	phosphoenolpyruvate carboxylase

	aceA
	isocitrate lyase

	aceB
	malate synthase A

	aceE
	pyruvate dehydrogenase E1 component

	aceF
	pyruvate dehydrogenase, E2 subunit

	gltA
	citrate synthase

	acnAB
	aconitate hydratase

	icd
	isocitrate dehydrogenase

	sucAB
	α-ketoglutarate dehydrogenase

	sucCD
	succinyl-CoA synthetase

	lpd
	lipoamide dehydrogenase

	sdhABCD
	succinate dehydrogenase

	frdABCD
	fumarate reductase

	fumABC
	fumarase

	mdh
	malate dehydrogenase

	mqo
	malate dehydrogenase

	maeA
	NAD(+)-dependent malate dehydrogenase

	maeB
	NADP(+)-dependent malate dehydrogenase

	ackA
	acetate kinase

	pta
	phosphate acetyltransferase

	acs
	acetyl-CoA synthetase

	flgA
	flagellar basal body P-ring formation protein

	flgBCFG
	flagellar basal-body rod protein

	flgN
	flagellar biosynthesis protein

	flgKL 
	flagellar hook-filament junction protein

	flgJ 
	putative peptidoglycan hydrolase

	fliL
	flagellar protein

	fliI
	flagellum-specific ATP synthase

	fliMGN 
	flagellar motor switch protein

	soxRS
	oxidative stress regulator

	rpoS
	stress responsive sigma factor

	cra
	global regulators

	iclR
	isocitrate lyase regulator

	fadR
	fatty acid degradation repressor
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