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Supplemental material 1 

Strain construction. Because B. subtilis strain NCIB3610 has low transformation ability, 2 

mutant alleles were first introduced into domestic strain 168 and then transferred to strain 3 

NCIB3610 by transformation using genomic DNA. Details for strain construction are as 4 

follows. 5 

spx::kan and yjbH::kan. Deletion of spx was carried out using an overlap-extension PCR 6 

technique. A kan cassette was amplified from pDG780 (2) by PCR using primers pUC-R and 7 

pUC-F. The primer sequences are shown in Table S1. Upstream and downstream regions of 8 

spx were amplified by PCR using primer pairs spx-F1/spx-R1 and spx-F2/spx-R2, 9 

respectively. The 5’ sequences of spx-R1 and spx-F2 were complementary to the sequences 10 

of pUC-R and pUC-F, respectively. To connect the three PCR fragments, all three products 11 

were mixed and used as a template for a second round of PCR using primers spx-F1 and spx-12 

R2. The resultant PCR products were used for transformation of strain 168. Deletion of yjbH 13 

was carried out by the same procedure using different primer sets, yjbH-F4/yjbH-R4 and 14 

yjbH-F5/yjbH-R5. The spx::kan and yjbH::kan mutations were then transferred to NCIB3610. 15 

Pspac-hy-eps operon and Pspac-hy-bslA. The 5’ part of epsA was amplified by PCR with primers 16 

yveK-F4 and yveK-R4. PCR products were digested with HindIII and BamHI and cloned into 17 

the same sites of pMutinT3-hy, which is a derivative of pMutin T3 (3) and contains the spac-18 

hy promoter (4). The 5’ part of bslA was amplified by PCR with primers yuaB-F8 and yuaB-19 

R8. PCR products were digested with HindIII and BamHI, and cloned into the same sites of 20 

pMutinT3-hy. Resultant plasmids were used for transformation of B. subtilis 168, and Emr 21 

and Linr colonies were selected to obtain Pspac-hy-eps operon and Pspac-hy-bslA strains. The erm 22 

gene of the Pspac-hy-bslA strain was replaced with the tet gene using pEm::Tc (5). Pspac-hy-eps 23 

operon and Pspac-hy-bslA constructs were then transferred to NCIB3610.  24 

PxylA-tapA operon. The xylA promoter region and the 5’ part of tapA were cloned into 25 
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pCA191, which is a Cmr derivative of pUC19, using In-Fusion cloning kit (Clontech Takara 26 

Bio, Kyoto, Japan). The xylA promoter region was amplified from plasmid pX (6) by PCR 27 

with primers xylA-yqxM-F1 and xylA-yqxM-R1. Note that the amplified xylA promoter region 28 

does not include the xylR repressor gene. The 5’ region of tapA was amplified by PCR with 29 

primers xylA-yqxM-F2 and xylA-yqxM-R2. These primers were designed to provide an end 30 

homologous to that of the adjacent DNA fragment for In-Fusion cloning. These xylA and 31 

tapA fragments were inserted between HindIII and EcoRI sites of pCA191, in order. The 32 

resultant plasmid was used for transformation of B. subtilis 168, and Cmr colonies were 33 

selected to obtain the PxylA-tapA operon strain. The cat gene of the PxylA-tapA operon strain 34 

was replaced with the spc gene using pCm::Sp (5). The PxylA-tapA operon construct was then 35 

transferred to NCIB3610.  36 

 37 
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Table S1 Primers used in this study 55 

Primer Sequence (5’ to 3’) 

spx-F1 ATTGCTCGAGGTGGAACCTG 

spx-R1 GTTATCCGCTCACAATTCCAGCTTGGTGATGTGTATAG 

spx-F2 CGTCGTGACTGGGAAAACAGAGAAGCACAGCGTTTGGC 

spx-R2 ATTTAGGATATCAGCTGCTG 

yjbH-F4 CGAAATGAGTCATCAAACGC 

yjbH-R4 GTTATCCGCTCACAATTCTTGGATGACCGTGGCAATGG 

yjbH-F5 CGTCGTGACTGGGAAAACGTTTTGGAAGTCTCTCAGCAC 

yjbH-R5 CTCCAGAGCCAATCGAAGCC 

pUC-F GTTTTCCCAGTCACGACG 

pUC-R GAATTGTGAGCGGATAAC 

yveK-F4 AAGAAGCTTAAGCCAGCCGCGGGAAGGCTGAA 

yveK-R4 GGAGGATCCCCGTCTGATTCATGAACCAG 

yuaB-F8 AAGAAGCTTAGGGGGAATTTTGTTATGAAAC 

yuaB-R8 GGAGGATCCCAATGAAGCTGTAGACTGTG 

xylA-yqxM-F1 GATTACGCCAAGCTTGTTTATCCACCGAACTAAGTTGGTG 

xylA-yqxM-R1 TGATATGACAATCGTTCCAATAAACTAACTTTATCTCATC 

xylA-yqxM-F2 GTTAGTTTATTGGAACGATTGTCATATCAAGTTACAGTG 

xylA-yqxM-R2 ACGGCCAGTGAATTCTTACACGTTTGAAGTGAGAC 
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