	Table S4. PCR primers used in this study.
	

	Primer name
	Sequence (5'→3') a
	Usage

	BF2769-1
	GCTCTAGAATATTGCACCGCCGTGTAGTAC
	BF2769 knockout (upstream fragment)

	BF2769-2
	TAATAGCGGCGCAGATGATGACCGAGGCTACAAA
	BF2769 knockout (upstream fragment)

	BF2769-3
	CATCATCTGCGCCGCTATTACGGATACGGAAAGA
	BF2769 knockout (downstream fragment)

	BF2769-4
	GCTCTAGAAAGTGGTGGATAAGGCTGTGGA
	BF2769 knockout (downstream fragment)

	BF2771-1
	GCTCTAGATGATCGTGAACCTGGATAGC
	BF2771 knockout (upstream fragment)

	BF2771-2
	GGTAGTGGCGGATATTGTGGATGACCCGACAGCA
	BF2771 knockout (upstream fragment)

	BF2771-3
	CCACAATATCCGCCACTACCGAATACGTAACTTC
	BF2771 knockout (downstream fragment)

	BF2771-4
	GCTCTAGAAGCAGTGGTTGAGAAATACGCG
	BF2771 knockout (downstream fragment)

	BF3403-1
	GGGGTACCTCTTTCCGCCCAAACTCCACAT
	BF3403 knockout (upstream fragment)

	BF3403-2
	TTCCCGCAGAGCCCAGGAGAGGGCATTTGTTTTT
	BF3403 knockout (upstream fragment)

	BF3403-3
	TCTCCTGGGCTCTGCGGGAATAGGATATGCATCT
	BF3403 knockout (downstream fragment)

	BF3403-4
	GGGGTACCATTGAGCGTGGATATCGGAGTG
	BF3403 knockout (downstream fragment)

	BF3397_3403-1
	GGGGTACCGCACGAATGTAAGCTACACCAC
	BF3397-BF3403 knockout (upstream fragment)

	BF3397_3403-2
	TTCCCGCAGATCATTCAAGGTTGTTGGTGCCGCT
	BF3397-BF3403 knockout (upstream fragment)

	BF3397_3403-3
	CCTTGAATGATCTGCGGGAATAGGATATGCATCT
	BF3397-BF3403 knockout (downstream fragment)

	BF3397_3403-4 (BF3403-4)
	GGGGTACCATTGAGCGTGGATATCGGAGTG
	BF3397-BF3403 knockout (downstream fragment)

	BF3402_3403-1
	GGGGTACCATTTGGATAGGATGTGGGAGTG
	BF3402-BF3403 knockout (upstream fragment)

	BF3402_3403-2
	TTCCCGCAGATGACTCCCGAAATGGGAATTGAGG
	BF3402-BF3403 knockout (upstream fragment)

	BF3402_3403-3
	TCGGGAGTCATCTGCGGGAATAGGATATGCATCT
	BF3402-BF3403 knockout (downstream fragment)

	BF3402_3403-4 (BF3403-4)
	GGGGTACCATTGAGCGTGGATATCGGAGTG
	BF3402-BF3403 knockout (downstream fragment)

	BF2767_2773-1
	GCTCTAGATTCTATTTCCGCCATCAGTCCG
	BF2767-BF2773 knockout (upstream fragment)

	BF2767_2773-2
	CGGTAGACGGACTGTACTTTTAGAAATGTTTGCG
	BF2767-BF2773 knockout (upstream fragment)

	BF2767_2773-3
	AAAGTACAGTCCGTCTACCGGTTCTTTTTAACAC
	BF2767-BF2773 knockout (downstream fragment)

	BF2767_2773-4
	GCTCTAGAGCAATAAGGGGTAGGTATAGCGCA
	BF2767-BF2773 knockout (downstream fragment)

	IVp-I-1
	gctctagaatggacctgaagcgttatgg
	IVp-I knockout (upstream fragment)

	IVp-I -2
	TTGCAATTGCTATTATCACTCCTCCTCC
	IVp-I knockout (upstream fragment)

	IVp-I -3
	ATAATAGCAATTGCAATGCACACAGCAAG
	IVp-I knockout (downstream fragment)

	IVp-I -4
	GCTCTAGAATAATTGGCCATGCGAACCG
	IVp-I knockout (downstream fragment)

	P1 SDM-1 (IVp-I-1)
	gctctagaatggacctgaagcgttatgg
	Site-directed mutagenesis of  IVp-I (upstream fragment)

	P1 SDM-2
	TGGTTTAATAGAGATAATAATTGAAACTCC
	Site-directed mutagenesis of  IVp-I (upstream fragment)

	P1 SDM-3
	TTATTATCTCTATTAAACCAGCGATAAAAC
	Site-directed mutagenesis of  IVp-I (downstream fragment)

	P1 SDM-4 (IVp-I-4)
	GCTCTAGAATAATTGGCCATGCGAACCG
	Site-directed mutagenesis of  IVp-I (downstream fragment)

	BF3407-1
	GCTCTAGAAACGTCCCAAATGCGGACTA
	BF3407 knockout (upstream fragment)

	BF3407-2
	AAAAAACATGTAGAATAAAGGAACATGGAAC
	BF3407 knockout (upstream fragment)

	BF3407-3
	CTTTATTCTACATGTTTTTTGTCTCTTTTAATCC
	BF3407 knockout (downstream fragment)

	BF3407-4
	GCTCTAGATATCCTGCTTCCTGTCCTGA
	BF3407 knockout (downstream fragment)

	BF3397-FLAG-1
	GGGGTACCAGGGAGTATCAGCACTCTGTCT
	BF3397-3(FLAG knockin (upstream fragment)

	BF3397-FLAG-2
	GAACTTCCAGTTCGACGTCTACATTCGTATTGTGA
	BF3397-3(FLAG knockin (upstream fragment)

	BF3397-FLAG-3
	AGACGTCGAACTGGAAGTTCTGTTCCAGGG
	BF3397-3(FLAG knockin (FLAG fragment)

	BF3397-FLAG-4
	TAATGGATTTTTACTATTTATCGTCGTCATCT
	BF3397-3(FLAG knockin (FLAG fragment)

	BF3397-FLAG-5
	TAAATAGTAAAAATCCATTAGAATTTTTCTGCC
	BF3397-3(FLAG knockin (downstream fragment)

	BF3397-FLAG-6
	GGGGTACCCCGCAAACGTATATTGGTCACC
	BF3397-3(FLAG knockin (downstream fragment)

	BF2694nctc-1
	GCTCTAGAAATCCGGCTCCTGAGTAATCTC
	NCTC9343 BF2694 knockout (upstream fragment)

	BF2694nctc-2
	GTATACCCAGTGTGTTCAAGAACACGG
	NCTC9343 BF2694 knockout (upstream fragment)

	BF2694nctc-3
	AACACACTGGGTATACAACAAACGCCTC
	NCTC9343 BF2694 knockout (downstream fragment)

	BF2694nctc-4
	GCTCTAGAATAATTGGCCATGCGAACCG
	NCTC9343 BF2694 knockout (downstream fragment)

	BF2766-NdeI
	GGAATTCCATATGATTAATACACCACGAAA
	BF2766 cloning into pVAL-Exp for complementation studies

	BF2766-XbaI
	GCTCTAGATCACTCCTCCTCCTCTTTCT
	BF2766 cloning into pVAL-Exp for complementation studies

	BF2769-NdeI
	GGAATTCCATATGAAAGAAGACTTATACGACG
	BF2769 cloning into pVAL-Exp for complementation studies

	BF2769-XbaI
	GCTCTAGACTAATTATGCTTTTGTCCGT
	BF2769 cloning into pVAL-Exp for complementation studies

	BF3397-F
	ATGAAATCATTTAAAATCATGC
	BF3397-BF3403 cloning into pVAL-Exp for complementation studies

	BF3403-F
	ATGAAAAAGAGAGCATTCTT
	BF3403 cloning into pVAL-Exp for complementation studies

	BF3403-R
	CTATTTGAGTATATAGATCAGGCTG
	BF3397-BF3403 cloning into pVAL-Exp for complementation studies

	IVp-I-F
	GGGTATACAACAAACGCCTC
	IVp-I inversion assay

	IVp-I-M
	TACTCAAACAGGAGTTTACA
	IVp-I inversion assay

	IVp-I-R
	CTCCATGCTTACGATAGGAC
	IVp-I inversion assay

	IVp-II-F
	CTGAGTTTGCAGAGCTTCTG
	IVp-II inversion assay

	IVp-II-M
	AGTTGAGATAATAGTCGCAT
	IVp-II inversion assay

	IVp-II-R
	AGCACTCTGTCTGCTAATGG
	IVp-II inversion assay

	Real-InvR
	ATAACTACCATCTTGCTGTG
	IVp-I real-time inversion assay

	mpi-PCR1-new
	TTATCTCTATTTTTGCAGCG
	IVp-I real-time inversion assay

	Real-Gro-R2
	ACTGACAAAATGACTGATGA
	IVp-II real-time inversion assay

	Real-Gro-M2
	AGAATCATTTGCATAGCCAT
	IVp-II real-time inversion assay

	mpi-PCR3
	GGTGCTATAGAGCACTACCTGCTTC
	BF2766 deletion checking

	mpi-PCR8
	CGCACTGATCACTGAAACCG
	BF2766 deletion checking

	Real-BF2767-F
	CAAATCGTATGGCGTGCCTTA
	Real-time PCR

	Real-BF2767-R
	GTGAGCGCGCAGGAAAA
	Real-time PCR

	Real-BF2769-F
	TCCCTGATCGGGCAATACA
	Real-time PCR

	Real-BF2769-R
	TCCGAGGAGTTGCGTAGCA
	Real-time PCR

	Real-BF3397-F
	CCTCATCATCGCAAACACTGA
	Real-time PCR

	Real-BF3397-R
	CGGGAACTTTGATGGTTCGT
	Real-time PCR

	Real-BF3403-F
	TTGACTTCCATACTTTCCCAAGAGA
	Real-time PCR

	Real-BF3403-R
	CCCAGGTTTATGGTCGTGGTT
	Real-time PCR

	Real-groES-F
	TTAACCCAAAACAGCGAGAACA
	Real-time PCR

	Real-groES-R
	TGCTGGAACGGAACTTGAAGT
	Real-time PCR

	Real-rpoD-F
	TGGGCGAATCATCGTTCAC
	Real-time PCR

	Real-rpoD-R
	TGGACGCTCCTTTCGTTGA
	Real-time PCR

	a Restriction sites and overlapping sequencies for fusion PCR, which were incorporated into the primer sequences, are underlined and shown in boldcase, respectively


