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Table S1  Bacterial strains and plasmids used in this study
	Designation
	Genotype or description
	Reference

	C. acetobutylicum B3
	CGMCC 5234, wild type strain
	(Liu et al. 2013)

	E. coli DH5α
	cloning strain
	Invitrogen

	E. coli Top 10
	harboring pAN2 plasmid
	Invitrogen

	pAN2
	methylation plasmid, Φ3TI, p15A ori, TetR
	(Heap et al. 2010)

	pSY8
	expression plasmid, ptb promoter, AmpR
	(Jia et al. 2011)

	pSY8-4HBD
	expression plasmid, ptb promoter, AmpR
	This study

	pMTL007C-E2
	disruption plasmid, ltrA, Ll. ltrB intron, pCB102, ColE1, CmR
	(Jiang et al. 2009)

	pMTL007C-E2-ΔFCD

	pMTL007 containing FCD::ermB, site position: 242|243a
	This study

	pMTL007C-E2-ΔetfA
	pMTL007 containing etfA::ermB, site position: 242|243a
	[bookmark: OLE_LINK15]This study

	C. acetobutylicum B3-4HBD1
	B3 harboring pSY8-Cbei_2100 plasmid
	This study

	C. acetobutylicum B3-4HBD2
	B3 harboring pSY8-CKL_3014 plasmid
	This study

	C. acetobutylicum B3-4HBD3
	B3 harboring pSY8-abfD plasmid 
	This study

	C. acetobutylicum B3-4HBD4
	B3 harboring pSY8-LF65_02412 plasmid
	This study

	C. acetobutylicum B3-4HBD5
	B3 harboring pSY8- CKL_3020 plasmid
	This study

	C. acetobutylicum B3-ΔFCD
	B3 with disrupted CA_C2542 gene
	This study

	C. acetobutylicum B3-ΔetfA
	B3 with disrupted CA_C2709 gene
	This study

	C. acetobutylicum B3-ΔFCD-4HBD1
	B3 with disrupted CA_C2542 gene harboring pSY8-Cbei_2100 plasmid
	This study

	C. acetobutylicum B3-ΔFCD-4HBD2
	B3 with disrupted CA_C2542 gene harboring pSY8- CKL_3014 plasmid
	This study

	C. acetobutylicum B3-ΔFCD-4HBD3
	B3 with disrupted CA_C2542 gene harboring pSY8-abfD plasmid
	This study

	C. acetobutylicum B3-ΔFCD-4HBD4
	B3 with disrupted CA_C2542 gene harboring pSY8-LF65_02412 plasmid
	This study

	C. acetobutylicum B3-ΔFCD-4HBD5
	B3 with disrupted CA_C2542 gene harboring pSY8- CKL_3020 plasmid
	This study

	C. acetobutylicum B3-ΔetfA-4HBD1
	B3 with disrupted CA_C2709 gene harboring pSY8-Cbei_2100 plasmid
	This study

	C. acetobutylicum B3-ΔetfA-4HBD2
	B3 with disrupted CA_C2709 gene harboring pSY8- CKL_3014 plasmid
	This study

	C. acetobutylicum B3-ΔetfA-4HBD3
	B3 with disrupted CA_C2709 gene harboring pSY8-abfD plasmid
	This study

	C. acetobutylicum B3-ΔetfA-4HBD4
	B3 with disrupted CA_C2709 gene harboring pSY8-LF65_02412 plasmid
	This study

	C. acetobutylicum B3-ΔetfA-4HBD5
	B3 with disrupted CA_C2709 gene harboring pSY8- CKL_3020 plasmid
	This study














Table S2  Primers used in this study
	Sequence name
	Description
	Sequence (5’--3’)

	FCD-734-F
	selecting recombinant strains of disruption CA_C2542
	AAAAAAGCTTATAATTATCCTTAGTTTTCGATTTTGTGCGCCCAGATAGGGTG

	FCD-734-R
	
	TGAACGCAAGTTTCTAATTTCGATTAAAACTCGATAGAGGAAAGTGTCT

	etfA-639-F
	selecting recombinant strains of disruption CA_C2542 CA_C2709 
	AAAAAAGCTTATAATTATCCTTAATTGCCGATATCGTGCGCCCAGATAGGGTG

	etfA-639-R
	
	TGAACGCAAGTTTCTAATTTCGGTTGCAATCCGATAGAGGAAAGTGTCT

	4HBD-F
	selecting recombinant strains of expressing 4HBD genes
	TAGTAAAAGGGAGTGTCGAC

	4HBD-R
	
	GTACTGAGAGTGCACCATAT















Table S3  DNA sequences used in this study
	Sequence name
	Description
	Sequence (5’--3’)

	CA_C2542（fcd）
	intron targeting region for insertion of CA_C2542 at 734s
	AAGCTTATAATTATCCTTAGCAATCAGCCAAGTGCGCCCAGATAGGGTGTTAAGTCAAGTAGTTTAAGGTACTACTCTGTAAGATAACACAGAAAACAGCCAACCTAACCGAAAAGCGAAAGCTGATACGGGAACAGAGCACGGTTGGAAAGCGATGAGTTACCTAAAGACAATCGGGTACGACTGAGTCGCAATGTTAATCAGATATAAGGTATAAGTTGTGTTTACTGAACGCAAGTTTCTAATTTCGATTATTGCTCGATAGAGGAAAGTGTCTGAAACCTCTAGTACAAAGAAAGGTAAGTTATGTTGGCTGACTTATCTGTTATCACCACATTTGTACA

	CA_C2709 (etfA)
	intron targeting region for insertion of at 639s
	ATAATTATCCTTAATTGCCGATATCGTGCGCCCAGATAGGGTGTTAAGTCAAGTAGTTTAAGGTACTACTCTGTAAGATAACACAGAAAACAGCCAACCTAACCGAAAAGCGAAAGCTGATACGGGAACAGAGCACGGTTGGAAAGCGATGAGTTACCTAAAGACAATCGGGTACGACTGAGTCGCAATGTTAATCAGATATAAGGTATAAGTTGTGTTTACTGAACGCAAGTTTCTAATTTCGGTTGCAATCCGATAGAGGAAAGTGTCTGAAACCTCTAGTACAAAGAAAGGTAAGTTACCGATATCGACTTATCTGTTATCACCACATT
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