[bookmark: _GoBack]Table S4. Strains, Plasmids and Primers used in this study
	Strains and plasmids
	Relevant characteristic(s)
	Source or references

	Strains

	E. coli DH5α
	f80dlacZΔM15, Δ(lacZYA-argF)U169, deoR, endA1, recA1, hsdR17(rk-, mk+), phoA, supE44, l-, thi-1, gyrA96, relA1
	Transgene

	Ruminiclostridium papyrosolvens
	DSM2782, wild type strain
	Purchased From DSMZ

	R. papyrosolvens DSM2782∆P0092_RS00750
	Derived from R. papyrosolvens DSM2782 with the P0092_RS00750 deleted
	This study

	R. papyrosolvens DSM2782∆P0092_RS06390
	Derived from R. papyrosolvens DSM2782 with the P0092_RS06390 deleted
	This study

	R. papyrosolvens DSM2782∆P0092_RS04495
	Derived from R. papyrosolvens DSM2782 with the P0092_RS04495 deleted
	This study

	R. papyrosolvens DSM2782∆P0092_RS01085
	Derived from R. papyrosolvens DSM2782 with the P0092_RS01085 deleted
	This study

	R. papyrosolvens DSM2782∆P0092_RS14140
	Derived from R. papyrosolvens DSM2782 with the P0092_RS14140 deleted
	This study

	R. papyrosolvens DSM2782∆P0092_RS13480
	Derived from R. papyrosolvens DSM2782 with the P0092_RS13480 deleted
	This study

	Plasmids

	pSY6
	MlsR, AmpR, E. coli–R. papyrosolvens DSM2782 shuttle vector, ptb promoter, containing L. lactis L1. LtrB intron and ltrA
	[1]

	pSY6-Pxyl
	Derived from pSY6, containing promoter Pxyl from R. papyrosolvens controlling ltrA gene
	This study

	pSY6-Pxyl-P0092_RS00750
	Derived from pSY6-Pxyl, E. coli-R .papyrosolvens shuttle vector, targeting the P0092_RS00750 in R .papyrosolvens
	This study

	pSY6-Pxyl-P0092_RS06390
	Derived from pSY6-Pxyl, E. coli-R .papyrosolvens shuttle vector, targeting the P0092_RS06390 in R .papyrosolvens
	This study

	pSY6-Pxyl-P0092_RS04495
	Derived from pSY6-Pxyl, E. coli-R .papyrosolvens shuttle vector, targeting the P0092_RS04495 in R .papyrosolvens
	This study

	pSY6-Pxyl-P0092_RS01085
	Derived from pSY6-Pxyl, E. coli-R .papyrosolvens shuttle vector, targeting the P0092_RS01085 in R .papyrosolvens
	This study

	pSY6-Pxyl-P0092_RS14140
	Derived from pSY6-Pxyl, E. coli-R .papyrosolvens shuttle vector, targeting the P0092_RS14140 in R .papyrosolvens
	This study

	pSY6-Pxyl-P0092_RS13480
	Derived from pSY6-Pxyl, E. coli-R .papyrosolvens shuttle vector, targeting the P0092_RS13480 in R .papyrosolvens
	This study

	For generating and validating the mutant

	P0092_RS00750_IBS
	CCGCTCGAGATAATTATCCTTAAGGGCCGAAATAGTGCGCCCAGATAGGGTG
	

To construct a targeting region for P0092_RS00750

	P0092_RS00750_EBS1d
	CAGATTGTACAAATGTGGTGATAACAGATAAGTCGAAATAAATAACTTACCTTTCTTTGT
	

	P0092_RS00750_EBS2
	TGAACGCAAGTTTCTAATTTCGATTGCCCTTCGATAGAGGAAAGTGTCT
	

	EBS universal primer
	CGAAATTAGAAACTTGCGTTCAGTAAAC
	

	P0092_RS00750_F
	TGGTTCTCGAAACACATCTG
	To validate the mutant of P0092_RS00750

	P0092_RS00750_R
	CTATAGCTTTTCAAAAGGGAC
	

	P0092_RS06390_IBS
	CCGCTCGAGATAATTATCCTTACAAGTCTTGGTGGTGCGCCCAGATAGGGTG
	

To construct a targeting region for P0092_RS06390

	P0092_RS06390_EBS1d
	CAGATTGTACAAATGTGGTGATAACAGATAAGTCTTGGTGACTAACTTACCTTTCTTTGT
	

	P0092_RS06390_EBS2
	TGAACGCAAGTTTCTAATTTCGGTTACTTGTCGATAGAGGAAAGTGTCT
	

	EBS universal primer
	CGAAATTAGAAACTTGCGTTCAGTAAAC
	

	P0092_RS06390_F
	GCTGACGCTTATTGATAAGA
	To validate the mutant of P0092_RS06390

	P0092_RS06390_R
	ATGTGGCTTAATCTGCGATT
	

	P0092_RS04495_IBS
	CCGCTCGAGATAATTATCCTTAGCTATCTACCGGGTGCGCCCAGATAGGGTG
	

To construct a targeting region for P0092_RS04495

	P0092_RS04495_EBS1d
	CAGATTGTACAAATGTGGTGATAACAGATAAGTCTACCGGAATAACTTACCTTTCTTTGT
	

	P0092_RS04495_EBS2
	TGAACGCAAGTTTCTAATTTCGATTATAGCTCGATAGAGGAAAGTGTCT
	

	EBS universal primer
	CGAAATTAGAAACTTGCGTTCAGTAAAC
	

	P0092_RS04495_F
	ATGGGAATTACGCCGTTATG
	To validate the mutant of P0092_RS06390

	P0092_RS04495_R
	AGGAAGTACCTTGAGAATTT
	

	P0092_RS01085_IBS
	CCGCTCGAGATAATTATCCTTAAAAGCCTCCAAGGTGCGCCCAGATAGGGTG
	

To construct a targeting region for P0092_RS01085

	P0092_RS01085_EBS1d
	CAGATTGTACAAATGTGGTGATAACAGATAAGTCTCCAAGGGTAACTTACCTTTCTTTGT
	

	P0092_RS01085_EBS2
	TGAACGCAAGTTTCTAATTTCGGTTGCTTTCCGATAGAGGAAAGTGTCT
	

	EBS universal primer
	CGAAATTAGAAACTTGCGTTCAGTAAAC
	

	P0092_RS01085_F
	AAGGTGTAGCAAATGGTGTA
	To validate the mutant of P0092_RS01085

	P0092_RS01085_R
	CTTGATTTCCTGCAAGATTT
	

	P0092_RS14140_IBS
	CCGCTCGAGATAATTATCCTTAGTTACCGTATCGGTGCGCCCAGATAGGGTG
	

To construct a targeting region for P0092_RS14140

	P0092_RS14140_EBS1d
	CAGATTGTACAAATGTGGTGATAACAGATAAGTCGTATCGCTTAACTTACCTTTCTTTGT
	

	P0092_RS14140_EBS2
	TGAACGCAAGTTTCTAATTTCGATTGTAACTCGATAGAGGAAAGTGTCT
	

	EBS universal primer
	CGAAATTAGAAACTTGCGTTCAGTAAAC
	

	P0092_RS14140_F
	ATTGACCATCTGGTTACCTG
	To validate the mutant of P0092_RS14140

	P0092_RS14140_R
	CTTCCTGTATTCTGGCATTG
	

	P0092_RS13480_IBS
	CCGCTCGAGATAATTATCCTTATCACCCCATTTGGTGCGCCCAGATAGGGTG
	

To construct a targeting region for P0092_RS13480

	P0092_RS13480_EBS1d
	CAGATTGTACAAATGTGGTGATAACAGATAAGTCCATTTGAATAACTTACCTTTCTTTGT
	

	P0092_RS13480_EBS2
	TGAACGCAAGTTTCTAATTTCGGTTGGTGATCGATAGAGGAAAGTGTCT
	

	EBS universal primer
	CGAAATTAGAAACTTGCGTTCAGTAAAC
	

	P0092_RS13480_F
	GAAGCAGGAGATATTGAAGG
	To validate the mutant of P0092_RS13480

	P0092_RS13480_R
	CTCCTATGATTTTCCACCCG
	

	For Real-time quantitative RT-PCR(qPCR)

	P0092_RS00735_F
	ACTCTCTTTGCAGGAACAGC
	Intragenic region of P0092_RS00735, qRT-PCR

	P0092_RS00735_R
	ATGGCATCAAACCAAGCTCC
	

	P0092_RS00760_F
	AAGGATGCTGGTTTCCCAAA
	Intragenic region of P0092_RS00760, qRT-PCR

	P0092_RS00760_R
	TCAACTACAACACCGCCATCG
	

	P0092_RS00715_F
	CTCGGAGTCAATGCATCTGT
	Intragenic region of P0092_RS00715, qRT-PCR

	P0092_RS00715_R
	TTTATGGTAGTCCCGGCTACAAC
	

	P0092_RS00780_F
	AATGCTGGCACATGACCCC
	Intragenic region of P0092_RS00780, qRT-PCR

	P0092_RS00780_R
	ACAACGCACTTTCATAATGGGTA
	

	P0092_RS06400_F
	CGCAATGTTCTGTGCAACTC
	Intragenic region of P0092_RS06400, qRT-PCR

	P0092_RS06400_R
	TGGTTATTTCTGCCGACATCT
	

	P0092_RS06415_F
	CAGCTTGAGCCGTCATGGTC
	Intragenic region of P0092_RS06415, qRT-PCR

	P0092_RS06415_R
	CCGGATATACACAGCGCAT
	

	P0092_RS04470_F
	ATCATCATACAGCCGTCCCAA
	Intragenic region of P0092_RS04470, qRT-PCR

	P0092_RS04470_R
	CCTTGTGAAGATTCCGACCT
	

	P0092_RS04465_F
	CCTCCTCCGTTTGCAAGTCG
	Intragenic region of P0092_RS04465, qRT-PCR

	P0092_RS04465_R
	AAGCTGCCTCCATTTCGGAT
	

	P0092_RS04485_F
	ACTATGATGAAGAAACCGTCACC
	Intragenic region of P0092_RS04485, qRT-PCR

	P0092_RS04485_R
	AATCCAGACACAGATATGCAGG
	

	P0092_RS04490_F
	CAGTGAAGACCCCATGCTCA
	Intragenic region of P0092_RS04490, qRT-PCR

	P0092_RS04490_R
	CTCCAGCCTTTACAGTTGCTT
	

	P0092_RS04505_F
	TGGTCTCAAATCGAATCCCCTT
	Intragenic region of P0092_RS04505, qRT-PCR

	P0092_RS04505_R
	GCCAGTTCCCTGTATTCTATGCC
	

	P0092_RS01090_F
	AACTCCTATGGCTGTTTCAGG
	Intragenic region of P0092_RS01090, qRT-PCR

	P0092_RS01090_R
	CGGCAGCTCCCTTTGAGAA
	

	P0092_RS01105_F
	GTTATCGGGCCAAATGCAGAC
	Intragenic region of P0092_RS01105, qRT-PCR

	P0092_RS01105_R
	ACAGCCTCTTTCAACCTGTCA
	

	P0092_RS14130_F
	AATGCGAAAACCTTCTTACCA
	Intragenic region of P0092_RS14130, qRT-PCR

	P0092_RS14130_R
	CTTGTTACAGACGCCAAGGGA
	

	P0092_RS14115_F
	AGAATACTATGGCTGACGGAT
	Intragenic region of P0092_RS14115, qRT-PCR

	P0092_RS14115_F
	AACTCCAGCAGGATTACCC
	

	P0092_RS13500_F
	GCTTCCGTTGTTGTAATCCGT
	Intragenic region of P0092_RS13500, qRT-PCR

	P0092_RS13500_R
	GCAGTGACAAGCCATATCCAA
	

	P0092_RS15915_F
	AGCCTGAACTGCATTTACG
	Intragenic region of P0092_RS15915, qRT-PCR

	P0092_RS15915_R
	CTGATGCACTTGGAGCTGAT
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