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Table S1 Primers used in this study. 

Name Oligonucleotides (5′ to 3′)  

TG-F* CGGTACCCGGGGCCACCGGCAGTGGCAGTGG 

TG-R* CTCTAGAGGATCGAGCGGCCAGCCCTGTGTCACCT 

ProTG-F* CCTCGAGCTCGGTACCCGGGGCCACCGGCAGTGGCAGTGGCAGCG 

ProTG-R CAGCCCTCCTGGTACCGCTATCACTTTAGGGGGCCCGGAAGGACGGACCG 

CD-F AGGAGGCGCAACTCAAGCTTTTGCCGATCCTCTAGAGGACTCCGACGAGC 

CD-R* AAGCTAGCTTGCATGCCTGCAGGTCGAGGCCAGCCCTGTGTCACCTTGTC 

SacB-F CGGTCCGTCCTTCCGGGCCCCCTAAAGTGATAGCGGTACCAGGAGGGCTG 

SacB-R GCTCGTCGGAGTCCTCTAGAGGATCGGCAAAAGCTTGAGTTGCGCCTCCT 

DSD-F# GTCCTTCCGGGCCCCCGCAGCAGCAGAGCGGGTGACTCCTCCCGC 

DSD-R# GCGGGAGGAGTCACCCGCTCTGCTGCTGCGGGGGCCCGGAAGGAC 

△PS-F CTTCGAGCGCCGGTTTCCGGGCCCCCGA 

△PS-R TCGGGGGCCCGGAAACCGGCGCTCGAAG 

PS-F# AGCGCCGGTGCAGCATTCCGGGCCCC 

PS-R# GGGCCCGGAATGCTGCACCGGCGCTC 

SGS-F# GGCAGTGGCGCAGCAGCAGGCACCGGGG 

SGS-R# CCCCGGTGCCTGCTGCTGCGCCACTGCCGGT 

PD-F# GCCACCGGCAGTGGCGCAGCAGCAGGCACCGGGGAAGAG 

PD-R# CTCTTCCCCGGTGCCTGCTGCTGCGCCACTGCCGGTGGC 

WapA-F* TGAACGATGAACATCGGATCCATGAAAAAAAGAAAGAGGCGAA 

WapA-R* TGGCCCCGGGTACCGAGCTCGAGGCTAGTACATCGGCTGGCA 

EpR-F* CATCTGGATCCATGAAAAACATGTCTTGCAAAC 

EpR-R* TGGCCCCGGGTACCGAGCTCGACGCATGAGCGAGAGGGCCTA 

NucB-F* TCTGGATCCATGAAAAAATGGATGGCAGGCCT 

NucB-R* GGCCCCGGGTACCGAGCTCGACGAAGATGCGCCTTGGATCTG 

YncM-F* TCTGGATCCATGGCGAAACCACTATCAAAAGGGG 

YncM-R* GGCCCCGGGTACCGAGCTCGAGGCGTCTGCCGCGGGTAAA 

YhcR-F* TCTGGATCCATGCTGTCTGTCGAAATGATAA 

YhcR-R* GGCCCCGGGTACCGAGCTCGAAGCTTCGAACGTGTACATTAC 

WprA-F* TCTGGATCCATGAAACGCAGAAAATTCAGCT 

WprA-R* GGCCCCGGGTACCGAGCTCGACGCTGCAGCTTTGGTTCCCGG 

AmyE-F* TCTGGATCCAGATGTTTGCAAAACGATTCAAAAC 

AmyE-R* TGGCCCCGGGTACCGAGCTCGAGGCACTCGCAGCCGCCGG 

LytD-F* TCTGGATCCATGAAAAAGAGACTAATCGCACCT 

LytD-R* GGCCCCGGGTACCGAGCTCGAGGCCTGGGCAGAACCAGACAT 

PenP-F* TCTGGATCCATGAAGTTGAAAACTAAAGCGTCAA 

PenP-R* TGGCCCCGGGTACCGAGCTCGAGGCTTCGGCATGTGTTGAGT 
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AbnA-F* TCTGGATCCCAATGAAAAAGAAAAAAACATGG 

AbnA-R* GGCCCCGGGTGCGGGAGCAGCAGAAGTGAAT 

NprB-F* ACATCGGATCCATGCGCAACTTGACCAAGAC 

NprB-R* GGCCCCGGGAGCTGAGGCATGTGTTACAAAAAC 

BglS-F* TCTGGATCCCAATGCCTTATCTGAAACGAGTG 

BglS-R* TGGCCCCGGGAGCTGAGGCAGTAGCAGTGACTG 

MotB-F* TCTGGATCCCAATGGCGAGAAAAAAGAAGAAGA 

MotB-R* GTGGCCCCGGGGCTGCTCGCGTACAGCACAATAAAC 

LipB-F* TCTGGATCCCAATGAAAAAAGTACTTATGGCATT 

LipB-R* GGTGGCCCCGGGAGCTTTTGCGCCAGACGGCG 

LipA-F* ATCTGGATCCCAATGAAATTTGTAAAAAGAAGG 

LipA-R* GGCCCCGGGGGCTTTTGCTGACGGCTGCAACGC 

* Restriction sites and #mutagenesis sites are underlined. 
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Table S2 Sequences of signal peptides. 

Name Oligonucleotides (5′ to 3′)  

SacB 
ATGAACATCAAAAAGTTTGCAAAACAAGCAACAGTATTAACCTTTACTACC

GCACTGCTGGCAGGAGGCGCAACTCAAGCTTTTGC 

WapA 
ATGAAAAAAAGAAAGAGGCGAAACTTTAAAAGGTTCATTGCAGCATTTTTA

GTGTTGGCTTTAATGATTTCATTAGTGCCAGCCGATGTACTAGCC 

EpR 
ATGAAAAACATGTCTTGCAAACTTGTTGTATCAGTCACTCTGTTTTTCAGTT

TTCTCACCATAGGCCCTCTCGCTCATGCG 

NucB 
ATGAAAAAATGGATGGCAGGCCTGTTTCTTGCTGCAGCAGTTCTTCTTTGTT

TAATGGTTCCGCAACAGATCCAAGGCGCATCTTCG 

YncM 

ATGGCGAAACCACTATCAAAAGGGGGAATTTTGGTGAAAAAAGTATTGATT

GCAGGTGCAGTAGGAACAGCAGTTCTTTTCGGAACCCTTTCATCAGGTATA

CCAGGTTTACCCGCGGCAGACGCC 

YhcR 

ATGCTGTCTGTCGAAATGATAAGCAGACAAAATCGTTGTCATTATGTGTATA

AGGGAGGAAATATGATGAGGCGTATTCTGCATATTGTGTTGATCACGGCATT

AATGTTCTTAAATGTAATGTACACGTTCGAAGCT 

WprA 
ATGAAACGCAGAAAATTCAGCTCGGTTGTGGCGGCAGTGCTTATTTTTGCA

CTGATTTTCAGCCTTTTTTCTCCGGGAACCAAAGCTGCAGCG 

AmyE 
ATGTTTGCAAAACGATTCAAAACCTCTTTACTGCCGTTATTCGCTGGATTTT

TATTGCTGTTTCATTTGGTTCTGGCAGGACCGGCGGCTGCGAGTGCC 

LytD 
ATGAAAAAGAGACTAATCGCACCTATGCTTCTATCCGCCGCGTCCCTTGCCT

TTTTTGCCATGTCTGGTTCTGCCCAGGCC 

PenP 

ATGAAGTTGAAAACTAAAGCGTCAATAAAATTCGGAATATGTGTTGGGCTT

TTATGTTTAAGCATTACTGGTTTCACACCTTTTTTCAACTCAACACATGCCG

AAGCC 

AbnA 
ATGAAAAAGAAAAAAACATGGAAACGCTTCTTACACTTTTCGAGTGCAGC

TCTGGCTGCAGGTTTGATATTCACTTCTGCTGCTCCCGCA 

NprB 
ATGCGCAACTTGACCAAGACATCTCTATTACTGGCCGGCTTATGCACAGCG

GCCCAAATGGTTTTTGTAACACATGCCTCAGCT 

BglS 
ATGCCTTATCTGAAACGAGTGTTGCTGCTTCTTGTCACTGGATTGTTTATGA

GTTTGTTTGCAGTCACTGCTACTGCCTCAGCT 

MotB 
ATGGCGAGAAAAAAGAAGAAGAAGCATGAGGACGAGCACGTTGATGAAT

CATGGCTCGTTCCTTACGCCGACATCCTTACTCTTCTCCTGGCATTGTTTATT

GTGCTGTACGCGAGCAGC 
LipB 

ATGAAAAAAGTACTTATGGCATTCATTATTTGTTTATCGCTGATTCTATCTGT

TTTAGCCGCTCCGCCGTCTGGCGCAAAAGCT 

LipA 
ATGAAATTTGTAAAAAGAAGGATCATTGCACTTGTAACAATTTTGATGCTGT

CTGTTACATCGCTGTTTGCGTTGCAGCCGTCAGCAAAAGCC 
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Fig. S1 Construction of plasmids carrying different signal peptides.
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Fig. S2 PCR amplification of the encoding gene of S. ladakanum TG (A). Lane 1, Marker; Lane 2, 

encoding gene of S. ladakanum TG. SDS-PAGE analysis of S. ladakanum TG (B). M, Marker; 

Lane 1, intracellular fraction of B. subtilis WB600 carrying plasmid pWBsacB-LTG; Lane 2, 

extracellular fraction of B. subtilis WB600 carrying plasmid pWBsacB.; Lane3, extracellular 

fraction of B. subtilis WB600 carrying plasmid pWBsacB-LTG. 


