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Supporting table & table legends
Table S1. Primers used in this study.

	Primers
	Sequence (5'→3')

	Overexpression of PanD

	panD-P1m
	ACCCAAGCTTATACAGCCATTGAACATACG

	panD-P2
	ATGTAAATTCCTCTCTTACCTAT

	panD-1q
	ATAGGTAAGAGAGGAATTTACATATGTATCGAACAATGATGAGC

	panD-2m
	AGGCGTCGACCGAACCGTTGCTTATTCAT

	CX-pHY-1
	AAGGCAGGAACAGGAGAG

	CX-pHY-2
	TTGTCATTAGTTGGCTGGTT

	panD-E56S-1q
	TGGAGCACGTCTTTCAACGTATATTATTCCTGGTAAACGGG

	panD-E56S-2q
	AATATACGTTGAAAGACGTGCTCCATTATTATTATTCACAA

	CX-P15Aori-1
	TGTCAGACCAAGTTTACTCA

	CX-repB-1
	TCAGGTAATGAGACGTTCAA

	CX-repB-2
	ACTAACTCATAACCGAGAGG

	Gene knockout
	

	ptsG-U1
	AAGACTTACGCCTGTGAAT

	ptsG-U2q
	CAACAACTGATGGAATCTCAAGGACTGGAGCAACGAATA

	ptsG-D1
	TTGAGATTCCATCAGTTGTTG

	ptsG-D2
	CTAAGCCTAAGCCGAGAAG

	ptsG-CR1q
	CTTCTCGGCTTAGGCTTAGGCACCCATTAGTTCAACAAA

	ptsG-CR2
	CTCACCAACATCTATACCAAC

	ptsG-G1q
	CGTTGGTATAGATGTTGGTGAGTCAGGTGAAGCAGGAGAT

	ptsG-G2
	CGGAAGCAGAGATTGTGA

	fbp-U1
	GGTTGTTGAAGTTGGTGAA

	fbp-U2
	TGCTGTAATGCCTGATACT

	fbp-D1q
	GAGTATCAGGCATTACAGCAGAGTATCGGTATATGAAGTGAG

	fbp-D2
	GGCGGAAGTAAGATTGAGAA

	fbp-CR1q
	ATTCTCAATCTTACTTCCGCCTCTTCAACTAAAGCACCCAT

	fbp-CR2
	TTATTCATTCAGTTTTCGTG

	fbp-G1q
	GCACGAAAACTGAATGAATAACGACAACCTGGATATAATTGAG

	fbp-G2
	TGTATAGCAGCGAGTAGC

	ywjI-U1
	GGCTTCCAGAGATTTCAGA

	ywjI-U2
	TCACACCTACCAATTCCATT

	ywjI-D1q
	AATGGAATTGGTAGGTGTGATACTGTTCGTTTCGTTGAC

	ywjI-D2
	GTTCGCTGTAATGCTGTTG

	ywjI-CR1q
	CCAACAGCATTACAGCGAACTCTTCAACTAAAGCACCCAT

	ywjI-CR2
	GTCTTCTTCCACCACTTG

	ywjI-G1q
	TCAAGTGGTGGAAGAAGACAGATACAGTGCCGATGAAA

	ywjI-G2
	TTGTGACAGCGAGTGATT

	yvkC-U1
	CAATGGCTTTCGGCTGAT

	yvkC-U2q
	GCTTGTTCCTCTTCGTCGTGTCTCTTGAATCTGGTTGT

	yvkC-D1
	ACGACGAAGAGGAACAAG

	yvkC-D2
	AGTGGAGACGGTGAATGA

	yvkC-CR1q
	TTCATTCACCGTCTCCACTTCTTCAACTAAAGCACCCAT

	yvkC-CR2
	TTATTCATTCAGTTTTCGTG

	yvkC-G1q
	GCACGAAAACTGAATGAATAATCTGGCTAAACTGAAAGAATG

	yvkC-G2
	TCTCCTTGAATGTCCTGATAC

	ldh-U1
	TGCCAATGATGATGAAGAGT

	ldh-U2q
	TAAAGTTGCGATTAGTTGACATATCCTGCTCCGATTAAAG

	ldh-D1
	ATGTCAACTAATCGCAACTTT

	ldh-D2
	TATAACAGCCCGCCTTCT

	ldh-CR1q
	AAGAAGGCGGGCTGTTATACGACCAAGTTCATCATCAT

	ldh-CR2
	TCCACACCATCATCTATTCC

	ldh-G1q
	TGGAATAGATGATGGTGTGGAACTTGTGGTGATTGATGTAA

	ldh-G2
	CGCTGTGAAGGAACTGTT

	alaS-U1
	TTGATATTCTGTGGCTTCCT

	alaS-U2q
	CCTTGACGCTGAACATCTCCTGCTGACGCTATCCTA

	alaS-D1
	AGATGTTCAGCGTCAAGG

	alaS-D2
	TGGATGTATTCGGCTAACC

	alaS-CR1q
	GGTTAGCCGAATACATCCATCTTCAAATAAAGCATCCAT

	alaS-CR2
	GTCTTCTTCCGCCACTTG

	alaS-G1q
	TCAAGTGGCGGAAGAAGACTCGGCAAGATGTTGTGAA

	alaS-G2
	CTGGACTGGTGATACTACG

	ydaP-U1
	CTATGTCATCCAAGGTGTCA

	ydaP-U2
	TCAATACCACAGGAGAAAGG

	ydaP-D1q
	CCTTTCTCCTGTGGTATTGATGTAGATGTCGGCTCTGT

	ydaP-D2
	TGGCTGATTGCTGTATTGA

	ydaP-CR1q
	ATCAATACAGCAATCAGCCATCTTCAACTAAAGCACCCAT

	ydaP-G1q
	CGCACGAAAACTGAATGAATAAAGGACAAGCAATGAAAGAGC

	ydaP-G2
	GAGAGCCGAATCACAGAC

	pta-U1
	TCAATATAGGCAACGGTCTT

	pta-U2
	TAGCATACTCTTCTTCCAATCA

	pta-D1q
	TTGATTGGAAGAAGAGTATGCTAATGCCTGTAAACGACCTTT

	pta-D2
	TGAGAGGAGAATGAATGTAAGA

	pta-CR1q
	GTCTTACATTCATTCTCCTCTCATCTTCAACTAAAGCACCCAT

	pta-G1q
	CGCACGAAAACTGAATGAATAACGCTGAATCCGATTGAGAT

	pta-G2
	GACTTGGGAATACGAATACG

	yhfS-U1
	ACAGATAGCCAGACACCT

	yhfS-U2q
	TCAAATAATAAAGCCAGTCCGCATCAACAATAACCGCATTC

	yhfS-D1
	CGGACTGGCTTTATTATTTG

	yhfS-D2
	CAATAGCGATTCAAGCAATG

	yhfS-CR1q
	CCATTGCTTGAATCGCTATTGCCACCCATTAGTTGAACAAA

	yhfS-CR2
	GTCTTCTTCCTCCACTTGA

	yhfS-G1q
	ATCAAGTGGAGGAAGAAGACTATACTCGGAAACGCTAC

	yhfS-G2
	GCAACAGCATAATGACAGT

	mmgA-U1
	GCATCCGATATTCAGTCACA

	mmgA-U2q
	ATGAACCAGCACTAAGACGCACACTCCAAGGCATTCC

	mmgA-D1
	CGTCTTAGTGCTGGTTCAT

	mmgA-D2
	CAGTCCGTGTTTACCCATT

	mmgA-CR1q
	AAATGGGTAAACACGGACTGGCATCTATTAGTTCAACAAAC

	mmgA-CR2
	ACCACACCAACATCTATTCC

	mmgA-G1q
	TGGAATAGATGTTGGTGTGGTATATGCCGTATGCCGTTC

	mmgA-G2
	ACCGCCATTCTCATTTACT

	ytsJ-U1
	AAGCGGACCTATTGAGAAG

	ytsJ-U2
	CTGTGGAGTAAATCTATCTGA

	ytsJ-D1q
	TTCAGATAGATTTACTCCACAGGCGTTCCACTCATATTAAC

	ytsJ-D2
	GTAGTCGGATGCGTCATT

	ytsJ-CR1q
	TAATGACGCATCCGACTACTCTTCAACTAAAGCACCCAT

	ytsJ-G1q
	TCAAGTGGCGGAAGAAGACAGAGAAGAAGCATTAGACCT

	ytsJ-G2
	GTCAGCATCAACGATAACAT

	pckA-U1
	GCACGCATAACCGAACAT

	pckA-U2
	CGCTCAATCGCTTCTTCT

	pckA-D1q
	CAGAAGAAGCGATTGAGCGACAGGCGAACGAATGAAG

	pckA-D2
	AGGAGAAGGCTATGAGGATT

	pckA-CR1q
	AATCCTCATAGCCTTCTCCTTCTTCAACTAAAGCACCCAT

	pckA-G1q
	GCACGAAAACTGAATGAATAAAGGAGCGAGATGAACTGT

	pckA-G2
	TGAGCCGAAGCAAGTAGA

	yrpC-U1
	CTTACGCCAGACCTCCTA

	yrpC-U2
	TCGCATCGTATCAATGTGA

	yrpC-D1q
	TCACATTGATACGATGCGAAACGGGCTCATTCACCTT

	yrpC-D2
	GTTGCCTGAGACTGTTACT

	yrpC-CR1q
	AAGTAACAGTCTCAGGCAACTCTTCAACTAAAGCACCCAT

	yrpC-G1q
	CGCACGAAAACTGAATGAATAATCACCACAACCACAATACAT

	yrpC-G2
	ATCCTAACACAATCCTTCCAT

	lysC-U1
	CAGGAAGCAGATGAAGAGT

	lysC-U2q
	ATGAAAGACCCAGTGTAATCAGGACGAGAACGACTTAATG

	lysC-D1
	TGATTACACTGGGTCTTTCAT

	lysC-D2
	TTGACAGGAACGATGGAA

	lysC-CR1q
	TTTCCATCGTTCCTGTCAATCTTCAACTAAAGCACCCAT

	lysC-G1q
	GCACGAAAACTGAATGAATAACTCACGATTACACTCCTTT

	lysC-G2
	CTTACGACTGTTGACACTTT

	asnH-U1
	CTGGATTCACGAGCAATATG

	asnH-U2q
	CTTCCTCCGAAACAATAAACTGAGATTCACACGATAGCCTTG

	asnH-D1
	CAGTTTATTGTTTCGGAGGAA

	asnH-D2
	GAGGTTAAAGCGAGATATGGA

	asnH-CR1q
	TCCATATCTCGCTTTAACCTCGCACCCATTAGTTCAACAAA

	asnH-CR2
	TCCACACCAACATCTATTCC

	asnH-G1q
	TGGAATAGATGTTGGTGTGGAGGCAGAATCAGTTCATAGAT

	asnH-G2
	TTCGTCCGCAATGTAGATG

	gabT-U1
	GTAACCTCTCCGCTGAAC

	gabT-U2
	TGTGCTGCTTGCTGTTGT

	gabT-D1q
	AACAACAGCAAGCAGCACAAGAGAGCCAGATAAGACAA

	gabT-D2
	GACATTGACGCCTTCCTC

	gabT-CR1q
	TGAGGAAGGCGTCAATGTCTGTTCAACTAAAGCACCCAT

	gabT-G1q
	CGCACGAAAACTGAATGAATAAACTGAACGATCTGGATGG

	gabT-G2
	ACTCTTACGCCTTGTCTTC

	CRISPR interference

	accA-1
	GGTTTTTCAAATTCTAATCTgttttagagctagaaatagcaag

	accA-2
	AGATTAGAATTTGAAAAACCacatttattgtacaacacgagcc

	accB-1
	GCTTGCGGCTGAACTGCCTGgttttagagctagaaatagcaag

	accB-2
	CAGGCAGTTCAGCCGCAAGCacatttattgtacaacacgagcc

	accC-1
	CTCAATTCCGAGCTCTCTGCgttttagagctagaaatagcaag

	accC-2
	GCAGAGAGCTCGGAATTGAGacatttattgtacaacacgagcc

	accD-1
	CTTCGCTTGATCAGACGGTAgttttagagctagaaatagcaag

	accD-2
	TACCGTCTGATCAAGCGAAGacatttattgtacaacacgagcc

	asnB-1
	TGATCAGCGGTTTGAGCTAAgttttagagctagaaatagcaag

	asnB-2
	TTAGCTCAAACCGCTGATCAacatttattgtacaacacgagcc

	nadB-1
	GGGCGGGAAAGCTGCAGCTAgttttagagctagaaatagcaag

	nadB-2
	TAGCTGCAGCTTTCCCGCCCacatttattgtacaacacgagcc

	glmS-1
	TCCGGCTTTCGCTTCTACATgttttagagctagaaatagcaag

	glmS-2
	ATGTAGAAGCGAAAGCCGGAacatttattgtacaacacgagcc

	murC-1
	TCATGAAGTATTTGGGCAAGgttttagagctagaaatagcaag

	murC-2
	CTTGCCCAAATACTTCATGAacatttattgtacaacacgagcc

	racE-1
	CCGGAATCAATGACTCCTATgttttagagctagaaatagcaag

	racE-2
	ATAGGAGTCATTGATTCCGGacatttattgtacaacacgagcc

	panC-1
	GGATACATATCATGAGCATCgttttagagctagaaatagcaag

	panC-2
	GATGCTCATGATATGTATCCacatttattgtacaacacgagcc

	CX-pJMP2-1
	AATTGGCAACCGTTACTTAG

	CX-pJMP2-2
	TTAGGAGGCTTACTTGTCTG

	Gene overexpression
	

	yvkC-pfkA-U1
	GTATCCGTTTGAGGCACAT

	yvkC-pfkA-U2
	AGTCTCTTGAATCAGGTTGTC

	yvkC-pfkA-P1q
	GACAACCTGATTCAAGAGACTCGGAGCCTATGGAAAAACG

	yvkC-pfkA-P2
	GTGTAAATTCCTCTCTTACCTAT

	yvkC-pfkA-1q
	ATAGGTAAGAGAGGAATTTACACATGAAACGAATAGGGGTATTAAC

	yvkC-pfkA-2
	GTACATTAGATAGACAGTTCTTTTG

	yvkC-pfkA-T1q
	TCAAAAGAACTGTCTATCTAATGTACAAGCGAAATCCCGAGTCAA

	yvkC-pfkA-T2
	CTGGAAGTAGCACCTTACAA

	yvkC-pfkA-D1q
	TTTGTAAGGTGCTACTTCCAGTGCTGTGATAGAGGATGAA

	yrpC-aspB-U1
	AATGGCTGGCGGTATTAC

	yrpC-aspB-U2q
	CCGTATGTTCAATGGCTGTATTCGCATCGTATCAATGTGA

	yrpC-aspB-P1
	ATACAGCCATTGAACATACG

	yrpC-aspB-P2
	ATGTAGATTCCTCTCTTACCTAT

	yrpC-aspB-1q
	ATAGGTAAGAGAGGAATCTACATATGAAACTGGCAAAAAGAGTATC

	yrpC-aspB-2
	ATACCCGCTCTTAACTAACC

	yrpC-aspB-D1q
	CGGTTAGTTAAGAGCGGGTATAGTGGACGAAGAAGTCATAT

	yrpC-aspB-G2
	ATCCTATCACAATCCTTCCAT

	ytsJ-ppc-U2q
	CAGCAAGGGACAGGAAGTATTCGGCGGAGTAAATCTATCTGA

	ytsJ-HpaII-1
	AATACTTCCTGTCCCTTGCT

	ytsJ-HpaII-2
	TTGTAAATCGCTCCTTTTTAGG

	ytsJ-ppc-1q
	CCTAAAAAGGAGCGATTTACAAATGAACGAACAATATTCCGCA

	ytsJ-ppc-2
	CTGGTCTTCTGTGGTATGC

	ytsJ-ppc-D1q
	GCATACCACAGAAGACCAGATTCCACTCATATTAACGAGG

	CX-ppc-2
	GCAGGTATCGAGCACTTC

	CX-ppc-3
	CGCTGGTCCGTATTGATAT

	Quantitative RT-PCR

	RT-ccpA-1
	ACGAGCATGTGGCGGAATT

	RT-ccpA-2
	CGATAGCGACTGACGGTGTT

	RT-panD-1
	GCAGGAAGGAGATAAGGTCATTA

	RT-panD-2
	CATTCAGAACAGCCACTTTCG

	RT-accA-1
	GTAACGGTAATCGGGCATCAG

	RT-accA-2
	GCTTCACTTTGTCCTCTTTCTTC

	RT-accB-1
	CACTTCACCAATGGTAGGAACA

	RT-accB-2
	GCTTCATCGCTTCTACAATGC

	RT-accC-1
	GCATTAAGATTACACAGCAGGAAG

	RT-accC-2
	CCGTAGTTATCAGCAAGCACTT

	RT-accD-1
	TGTTGTCGCCGTCATGGA

	RT-accD-2
	CATTCTAGCACCGCCTGAAG

	RT-asnB-1
	TATCAGGTGAAGGAGCGGATG

	RT-asnB-2
	TCAGGCATAACGGCAGCAA

	RT-nadB-1
	TTTACTCAGTTTCACCCGACAC

	RT-nadB-2
	TGCCGTTCAGCCATAATCCT

	RT-glmS-1
	GGATGAGCAGCCTGTTGTTAT

	RT-glmS-2
	GTTCCGCAGCCAATGATATAGA

	RT-murC-1
	ACGATGTATTTGACGCTTTCCA

	RT-murC-2
	AGTTGTCCCTTCCGTGCTTT

	RT-racE-1
	GTCATCGGCACAGAGAATACG

	RT-racE-2
	AAACTTCCCGCTTTCCACAAA

	RT-panC-1
	GACTCGTGCCTATTTCGGTTTA

	RT-panC-2
	CTAAGCCGTCTTCCTCTCTGA

	RT-pfkA-1
	CGGTGGAGACGGTTCCTATA

	RT-pfkA-2
	ATGAGAAGTCGCTGTATCGC

	RT-aspB-1
	GTTTATGTAGAAGGGCTTGAGGAA

	RT-aspB-2
	GCTTGGAGAGTTAATAACGATTGC


The underlined sequence refers to the restriction enzyme cleavage site; the sequences annotated in lowercase refer to the consensus sequence when pJMP2 was amplified.
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Fig. S1. Effects of overexpression of different PanDs on strains growth. a, Growth curves of wild-type B. subtilis 168 and starting strain BS168N. b, Growth curves of control strain BS168N, recombinant strains BSD1 overexpressing endogenous PanD, BSD2 overexpressing mutant PanDE56S, and BSD3 overexpressing mutant PanDI46V, I88M, K104S, I126. c, Growth curves of control strain BS168N, recombinant strains BSD4 overexpressing PanD from C. glutamicum, and BSD5 overexpressing PanD from C. jeikeium. d, Growth curves of control strain BS168N and recombinant strains BSD7 overexpressing PanD from T. castaneum.
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Fig. S2. Effects of knockout of different genes on strains growth. a, Growth curves of strains constructed by knocking out the genes ptsG, fbp, ywjI and yvkC, respectively. b, Growth curves of strains constructed by knocking out the genes ldh, alsS, ydaP, pta, yhfS and mmgA, respectively. c, Growth curves of strains constructed by knocking out the genes ytsJ, pckA, yrpC, lysC, asnH and gabT, respectively. d, Growth curves of multiple knockout strains BSΔ2, BSΔ3, BSΔ4, BSΔ5 and BSΔ6. 
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Fig. S3. Effects of suppressing gene expression using CRISPRi on strains growth. a, Growth curves of control strain BSD1, and recombinant strain BSdD1 constructed by integrated expression of dCas9 protein. b, Growth curves of strains constructed by inhibiting genes accA, accB, accC, accD, asnB, nadB, glmS, murC, racE, and panC, respectively. 
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