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Table S1: Primers used for multi-locus sequence analysis 

Primer name Primers Sequence (5' - 3')a Product Size (bp) 

groEL for GAAATTGCTGGTGACGGTACGACAAC 

601 
groEL rev GGTCACCAAATCCTGGTGCTT 

ef4 For CAACGTTTAAAGCGTCAGGAACG 

1267 
ef4 Rev CAGCACCCACATAATCATTCGG 

rplK for GCACGTATATGAGTGGGAGGG 

578 
rplK rev GGTTTTAGCGGAATTTCCTCCC 

ctaD for GCCGTTACTGTTTGCATATATG 

1664 
ctaD rev GCCATTATTTAACACCTCTTTCG 

dnaK for GTCAATGGTTAAAGTAAACGAATG 

1975 
dnaK rev TACTATATCAGTGTATCGCATGTT 

gyrR for ATTCAATGTATCAGAAGGACAGA 

2027 
gyrR rev CAATTTTGAATCATGGTCTAAAGC 

a Primers were designed using the M. caseolyticus JCSC5402 genome  

(Genbank ref: NC_011999.1) 
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TABLE S2. BLASTp output from multi-locus sequence typing of strain 115 

Target Top Hitsa Coverage 

(%) 

Identity 

(%) 

groEL  1. Macrococcus caseolyticus JCSC5402 100 90 

(heat shock 

protein 60) 
2. Staphylococcus caseolyticus ATCC 13548 96 89 

3. Macrococcus sp. 1123N2A 95 89 

ef4 1. Macrococcus caseolyticus JCSC5402 100 88 

(elongation 

factor 4) 
2. Bacillus thuringiensis str. Bt185 90 77 

3. Bacillus cereus str. NJ-W 97 76 

rplK  1. Macrococcus caseolyticus JCSC5402 100 99 

(50S ribosomal 

protein L11) 
2. Staphylococcus haemolyticus str. S167 96 88 

3. Staphylococcus haemolyticus str. Sh29/312/L2 96 88 

ctaD 1. Macrococcus caseolyticus JCSC5402 99 89 

(cytochrome C 

oxidase) 
2. Bacillus sp. FJAT-22090 68 81 

3. Lysinibacillus sphaericus str. 2362 88 78 

dnaK 1. Macrococcus caseolyticus JCSC5402 100 95 

(mol. chaperone 

DnaK) 
2. Staphylococcus agnetis str. 908 100 84 

3. Staphylococcus hyicus ATCC 11249 100 84 

gyrB 1. Macrococcus caseolyticus JCSC5402 100 93 

(DNA gyrase 

subunit B) 
2. Staphylococcus capitis str. AYP1020 90 78 

3. Staphylococcus hominis str. DAR3383 94 77 
a For simplicity, only top three BLASTp hits are shown 
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FIG S1 Plasmid map and sequence of pPxyl_U used to generate B. subtilis thrC::xylR-PxylA-tclU-

spc mutants strains. Key features are annotated, as well as relevant unique restriction sites (bold). 

The complete nucleotide sequence of the plasmid is provided below. The sequence of tclU is 

distinguished by lowercase font and the sequence of PxylA is underlined. 

 

 

AATTCATGTAAAAGATGAGGTTGGTTCATTCTCGAAAATTACATCTGTGTTCTCAGAGCGGGGCGTGACGTTTGAAAAAATCC

TTCAGCTGCCAATTAAAGGCCATGATGAGTTAGCTGAAATCGTAATTGTCACACATCATACATCAGAAGCTGATTTCAGTGAT

ATCCTGCAAAACCTAAATGATTTGGAAGTCGTTCAAGAAGTCAAAAGCACATATCGTGTAGAAGGGAACGGTTGGAGCTAATG

TGGAAAGGACTTATCCATCAATATAAAGAATTTTTACCTGTAACAGATCAAACACCGGCGCTAACTTTACATGAAGGAAACAC

ACCTCTTATTCACCTGCCGAAGCTGTCTGAGCAGCTCGGAATTGAGCTTCATGTCAAAACGGAAGGCGTCAATCCTACGGGAT

CATTTAAAGATCGCGGAATGGTTATGGCTGTGGCAAAGGCAAAAGAAGAAGGCAATGACACGATTATGTGCGCGTCAACAGGT

AACACTTCCGCTGCTGCGGCAGCATATGCAGCCCGTGCTAACATGAAATGCATTGTCATCATCCCGAACGGAAAAATTGCATT

TGGAAAACTCGCTCAAGCTGTCATGTACGGAGCCGAGATTATCGCAATTGACGGAAACTTTGACGATGCGCTTAAAATTGTCC

GTTCCATCTGTGAGAAATCACCGATTGCCCTTGTCAACTCAGTCAACCCTTACCGCATTGAAGGCCAAAAAACTGCTGCCTTC

GGATCCTCCTAACTTATAGGGGTAACACTTAAAAAAGAATCAATAACGATAGAAACCGCTCCTAAAGCAGGTGCATTTTTTCC

TAACGAAGAAGGCAATAGTTCACATTTATTGTCTAAATGAGAATGGACTCTAGAAGAAACTTCGTTTTTAATCGTATTTAAAA

CAATGGGATGAGATTCAATTATATGATTTCTCAAGATAACAGCTTCTATATCAAATGTATTAAGGATATTGGTTAATCCAATT

CCGATATAAAAGCCAAAGTTTTGAAGTGCATTTAACATTTCTACATCATTTTTATTTGCGCGTTCCACAATCTCTTTTCGAGA

AATATTCTTTTCTTCTTTAGAGAGCGAAGCCAGTAACGCTTTTTCAGAAGCATATAATTCCCAACAGCCTCGATTTCCACAGC

TGCATTTGGGTCCATTAAAATCTATCGTCATATGACCCATTTCCCCAGAAAAACCCTGAACACCTTTATACAATTCGTTGTTA

ATAACAAGTCCAGTTCCAATTCCGATATTAATACTGATGTAAACGATGTTTTCATAGTTTTTTGTCATACCAAATACTTTTTC

ACCGTATGCTCCTGCATTAGCTTCATTTTCAACAAAAACCGGAACATTAAACTCACTCTCAATTAAAAACTGCAAATCTTTGA

TATTCCAATTTAAGTTAGGCATGAAAATAATTTGCTGATGACGATCTACAAGGCCTGGAACACAAATTCCTATTCCGACTAGA

CCATAAGGGGACTCAGGCATATGGGTTACAAAACCATGAATAAGTGCAAATAAAATCTCTTTTACTTCACTAGCGGAAGAACT

AGACAAGTCAGAAGTCTTCTCGAGAATAATATTTCCTTCTAAGTCGGTTAGAATTCCGTTAAGATAGTCGACTCCTATATCAA

TACCAATCGAGTAGCCTGCATTCTTATTAAAAACAAGCATTACAGGTCTTCTGCCGCCTCTAGATTGCCCTGCCCCAATTTCA

AAAATAAAATCTTTTTCAAGCAGTGTATTTACTTGAGAGGAGACAGTAGACTTGTTTAATCCTGTAATCTCAGAGAGAGTTGC

CCTGGAGACAGGGGAGTTCTTCAAAATTTCATCTAATATTAATTTTTGATTCATTTTTTTTACTAAAGCTTGATCTGCAATTT

GAATAATAACCACTCCTTTGTTTATCCACCGAACTAAGTTGGTGTTTTTTGAAGCTTGAATTAGATATTTAAAAGTATCATAT

CTAATATTATAACTAAATTTTCTAAAAAAAACATTGAAATAAACATTTATTTTGTATATGATGAGATAAAGTTAGTTTATTGG
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ATAAACAAACTAACTCAATTAAGATAGTTGATGGATAAACTTGTTCACTTAAATCAAAGGAGGTGGAGCTCatggtaaaaata

tataccacaaaagaattaagcgacttccttggcatatctgccaaaattataagagattacgacaatttcggtctaatttctgt

acaaagagacagtaacaattatagaatatttacttctgatgacgttagactcattgcctgtattagattattatctctatatg

gaaaatcattccaagagataaaaacaataatttttaagtcaaatactgatgaaatccaagaatattctatcaattcaggaaac

aaaaaattaatagatataaataataaaatttcaattatagatgaaaaaattaaatctctccaatcaagtaacataatataaGG

TACCTCGACTAGTAGCGGCCGCTGCAGGATAAAAAATTTAGAAGCCAATGAAATCTATAAATAAACTAAATTAAGTTTATTTA

ATTAACAACTATGGATATAAAATAGGTACTAATCAAAATAGTGAGGAGGATATATTTGAATACATACGAACAAATTAATAAAG

TGAAAAAAATACTTCGGAAACATTTAAAAAATAACCTTATTGGTACTTACATGTTTGGATCAGGAGTTGAGAGTGGACTAAAA

CCAAATAGTGATCTTGACTTTTTAGTCGTCGTATCTGAACCATTGACAGATCAAAGTAAAGAAATACTTATACAAAAAATTAG

ACCTATTTCAAAAAAAATAGGAGATAAAAGCAACTTACGATATATTGAATTAACAATTATTATTCAGCAAGAAATGGTACCGT

GGAATCATCCTCCCAAACAAGAATTTATTTATGGAGAATGGTTACAAGAGCTTTATGAACAAGGATACATTCCTCAGAAGGAA

TTAAATTCAGATTTAACCATAATGCTTTACCAAGCAAAACGAAAAAATAAAAGAATATACGGAAATTATGACTTAGAGGAATT

ACTACCTGATATTCCATTTTCTGATGTGAGAAGAGCCATTATGGATTCGTCAGAGGAATTAATAGATAATTATCAGGATGATG

AAACCAACTCTATATTAACTTTATGCCGTATGATTTTAACTATGGACACGGGTAAAATCATACCAAAAGATATTGCGGGAAAT

GCAGTGGCTGAATCTTCTCCATTAGAACATAGGGAGAGAATTTTGTTAGCAGTTCGTAGTTATCTTGGAGAGAATATTGAATG

GACTAATGAAAATGTAAATTTAACTATAAACTATTTAAATAACAGATTAAAAAAATTATAAAAAAATTGAAAAAATGGTGGAA

ACACTTTTTTCAATTTTTTTGTTTTATTATTTAATATTTGGGAAATATTCATTCTAATTGGTAATCAGATTTTAGAAAACAAT

AAACCCTTGCATAGGGGGATCTCGAGGCCTTCCGAAAATGCGCGGCTTTGAAGCTGAGGGTGCGGCGGCAATCGTGCGCAATG

AAGTGATTGAAAATCCGGAAACAATAGCGACAGCCATTCGTATCGGAAACCCGGCAAGCTGGGACAAAGCTGTAAAGGCAGCC

GAGGAATCCAATGGGAAAATTGACGAAGTCACTGATGATGAAATCCTTCACGCATATCAGCTGATCGCCCGTGTAGAAGGCGT

GTTTGCAGAACCAGGTTCTTGCGCGTCTATCGCAGGAGTGCTGAAACAGGTGAAATCCGGAGAAATTCCGAAAGGCAGCAAGG

TCGTAGCTGTGTTAACAGGAAACGGACTGAAAGATCCGAACACAGCGGTCGACATTTCAGAAATCAAGCCTGTCACATTGCCG

ACTGATGAAGACAGCATCCTTGAATATGTAAAAGGAGCGGCCCGTGTATGAACGAAGCCGACATGCTGTTCTCTGTCACTGTT

CCCGGAAGCACAGCTAACCTAGGCCCCGGCTTTGATTCAGTCGGAATGGCGCTCAGCAGATATTTGAAGCTGACCGTCTTTGA

AAGCGACAAATGGTCTTTTGAGGCTGAAACAGAAACAGTCGCCGGAATTAATTCGAGCTCCTTTAACTTCCTCACCAGTAGTT

GTATCGGTACCATAAGTAGAAGCAGCAACCCAAGTAGCTTTACCAGCATCCGGTTCAACCAGCATAGTAAGAATCTTACTGGA

CATCGGCAGTTCTTCGAACAGTGCGCCAACTACCAGCTCTTTCTACAGTTCATTCAGGGCACCGGAGAACCTGCGTGCAATCC

ATCTTGTTCAATCATGCGAAACGATCCTCATCCTGTCTCTTGATCCATGGATTACGCGCGACCTTCAGCATCGCCGGCATGTC

CCCCTGGCGGACGGGAAGTATCCAGCTCGAGGTCGGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCA

TCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCC

TCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAT

AGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGA

CCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTA

ACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACA

GTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGATAGCTCTTGATCCGGCAAACAAACCACCGC

TGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTA

CGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATC

CTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAG

TGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGG

AGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAG

CCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAG

AGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTGCCGGCATCGTGGTGTCACGCTCGTCGTTTGGTA

TGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTC

GGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGT

CATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTT

GCTCTTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCG

GGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATC

TTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAAT

GTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAA

TGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTAT

CATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTTCAAGAATT 
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FIG S2 Plasmid map and sequences of the constructs used for reporter assays. (A) The plasmid 

pDG1661, which was modified to produce the plasmids pLacZ_E, pLacZ_Q and pLacZ_I. These 

derivatives were used to generate the B. subtilis 168 lacZ reporter strains shown in Fig. 2A. 

Shown on the plasmid map are key features including the spoVG-lacZ reporter gene and 

polylinker (bold). The complete nucleotide sequence of pDG1661 is provided below with 

spoVG-lacZ (3’–5’) shown in lowercase font and the EcoRI, HindIII and BamHI sites in the 

polylinker are highlighted in yellow. (B) The tcl promoter sequences introduced into pDG1661. 

Restriction sites utilized are highlighted in yellow. Promoter sequences are in 5’-3’ orientation. 

 
ATGTTTGCAAAACGATTCAAAACCTCTTTACTGCCGTTATTCGCTGGATTTTTATTGCTGTTTCATTTGGTTCTGGCAGGACCGGC

GGCTGCGAGTGCTGAAACGGCGAACAAATCGAATGAGCTTACAGCACCGTCGATCAAAAGCGGAACCATTCTTCATGCATGGAATT

GGTCGTTCAATACGTTAAAACACAATATGAAGGATATTCATGATGCAGGATATACAGCCATTCAGACATCTCCGATTAACCAAGTA

AAGGAAGGGAATCAAGGAGATAAAAGCATGTCGAACTGGTACTGGCTGTATCAGCCGACATCGTATCAAATTGGCAACCGTTACTT

AGGTACTGAACAAGAATTTAAAGAAATGTGTGCAGCCGCTGAAGAATATGGCATAAAGGTCATTGTTGACGCGGTCATCAATCATA

CCACCAGTGATTATGCCGCGATTTCCAATGAGGTTAAGAGTATTCCAAACTGGACACATGGAAACACACAAATTAAAAACTGGTCT

GATCGATAGTACATAATGGATTTCCTTACGCGAAATACGGGCAGACATGGCCTGCCCGGTTATTAttatttttgacaccagaccaa

ctggtaatggtagcgaccggcgctcagctgaaattccgccgatactgacgggctccaggagtcgtcgccaccaatccccatatgga

aaccgtcgatattcagccatgtgccttcttccgcgtgcagcagatggcgatggctggtttccatcagttgctgttgactgtagcgg

ctgatgttgaactggaagtcgccgcgccactggtgtgggccataattcaattcgcgcgtcccgcagcgcagaccgttttcgctcgg

gaagacgtacggggtatacatgtctgacaatggcagatcccagcggtcaaaacaggcggcagtaaggcggtcgggatagttttctt

gcggccctaatccgagccagtttacccgctctgctacctgcgccagctggcagttcaggccaatccgcgccggatgcggtgtatcg

ctcgccacttcaacatcaacggtaatcgccatttgaccactaccatcaatccggtaggttttccggctgataaataaggttttccc

ctgatgctgccacgcgtgagcggtcgtaatcagcaccgcatcagcaagtgtatctgccgtgcactgcaacaacgctgcttcggcct

ggtaatggcccgccgccttccagcgttcgacccaggcgttagggtcaatgcgggtcgcttcacttacgccaatgtcgttatccagc

ggtgcacgggtgaactgatcgcgcagcggcgtcagcagttgttttttatcgccaatccacatctgtgaaagaaagcctgactggcg

gttaaattgccaacgcttattacccagctcgatgcaaaaatccatttcgctggtggtcagatgcgggatggcgtgggacgcggcgg

ggagcgtcacactgaggttttccgccagacgccactgctgccaggcgctgatgtgcccggcttctgaccatgcggtcgcgttcggt

tgcactacgcgtactgtgagccagagttgcccggcgctctccggctgcggtagttcaggcagttcaatcaactgtttaccttgtgg

agcgacatccagaggcacttcaccgcttgccagcggcttaccatccagcgccaccatccagtgcaggagctcgttatcgctatgac

ggaacaggtattcgctggtcacttcgatggtttgcccggataaacggaactggaaaaactgctgctggtgttttgcttccgtcagc

gctggatgcggcgtgcggtcggcaaagaccagaccgttcatacagaactggcgatcgttcggcgtatcgccaaaatcaccgccgta

A 
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agccgaccacgggttgccgttttcatcatatttaatcagcgactgatccacccagtcccagacgaagccgccctgtaaacggggat

actgacgaaacgcctgccagtatttagcgaaaccgccaagactgttacccatcgcgtgggcgtattcgcaaaggatcagcgggcgc

gtctctccaggtagcgaaagccattttttgatggaccatttcggcacagccgggaagggctggtcttcatccacgcgcgcgtacat

cgggcaaataatatcggtggccgtggtgtcggctccgccgccttcatactgcaccgggcgggaaggatcgacagatttgatccagc

gatacagcgcgtcgtgattagcgccgtggcctgattcattccccagcgaccagatgatcacactcgggtgattacgatcgcgctgc

accattcgcgttacgcgttcgctcatcgccggtagccagcgcggatcatcggtcagacgattcattggcaccatgccgtgggtttc

aatattggcttcatccaccacatacaggccgtagcggtcgcacagcgtgtaccacagcggatggttcggataatgcgaacagcgca

cggcgttaaagttgttctgcttcatcagcaggatatcctgcaccatcgtctgctcatccatgacctgaccatgcagaggatgatgc

tcgtgacggttaacgcctcgaatcagcaacggcttgccgttcagcagcagcagaccattttcaatccgcacctcgcggaaaccgac

atcgcaggcttctgcttcaatcagcgtgccgtcggcggtgtgcagttcaaccaccgcacgatagagattcgggatttcggcgctcc

acagtttcgggttttcgacgttcagacgtagtgtgacgcgatcggcataaccaccacgctcatcgataatttcaccgccgaaaggc

gcggtgccgctggcgacctgcgtttcaccctgccataaagaaactgttacccgtaggtagtcacgcaactcgccgcacatctgaac

ttcagcctccagtacagcgcggctgaaatcatcattaaagcgagtggcaacatggaaatcgctgatttgtgtagtcggtttatgca

gcaacgagacgtcacggaaaatgccgctcatccgccacatatcctgatcttccagataactgccgtcactccaacgcagcaccatc

accgcgaggcggttttctccggcgcgtaaaaatgcgctcaggtcaaattcagacggcaaacgactgtcctggccgtaaccgaccca

gcgcccgttgcaccacagatgaaacgccgagttaacgccatcaaaaataattcgcgtctggccttcctgtagccagctttcatcaa

cattaaatgtgagcgagtaacaacccgtcggattctccgtgggaacaaacggcggattgaccgtaatgggataggttacgttggtg

tagatgggcgcatcgtaaccgtgcatctgccagtttgaggggacgacgacagtatcggcctcaggaagatcgcactccagccagct

ttccggcaccgcttctggtgccggaaaccaggcaaagcgccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgc

gggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccggtcg

acccgtaatcttacgtcagtaacttccacAGTAGTTCACCACCTTTTCCCTATATAAAAGCATTAGTGTATCAACAAGCTGGGGAT

CCTAGAAGCTTATCGAATTCTCATGTTTGACAGCTTATCATCGGCAATAGTTACCCTTATTATCAAGATAAGAAAGAAAAGGATTT

TTCGCTACGCTCAAATCCTTTAAAAAAACACAAAAGACCACATTTTTTAATGTGGTCTTTATTCTTCAACTAAAGCACCCATTAGT

TCAACAAACGAAAATTGGATAAAGTGGGATATTTTTAAAATATATATTTATGTTACAGTAATATTGACTTTTAAAAAAGGATTGAT

TCTAATGAAGAAAGCAGACAAGTAAGCCTCCTAAATTCACTTTAGATAAAAATTTAGGAGGCATATCAAATGAACTTTAATAAAAT

TGATTTAGACAATTGGAAGAGAAAAGAGATATTTAATCATTATTTGAACCAACAAACGACTTTTAGTATAACCACAGAAATTGATA

TTAGTGTTTTATACCGAAACATAAAACAAGAAGGATATAAATTTTACCCTGCATTTATTTTCTTAGTGACAAGGGTGATAAACTCA

AATACAGCTTTTAGAACTGGTTACAATAGCGACGGAGAGTTAGGTTATTGGGATAAGTTAGAGCCACTTTATACAATTTTTGATGG

TGTATCTAAAACATTCTCTGGTATTTGGACTCCTGTAAAGAATGACTTCAAAGAGTTTTATGATTTATACCTTTCTGATGTAGAGA

AATATAATGGTTCGGGGAAATTGTTTCCCAAAACACCTATACCTGAAAATGCTTTTTCTCTTTCTATTATTCCATGGACTTCATTT

ACTGGGTTTAACTTAAATATCAATAATAATAGTAATTACCTTCTACCCATTATTACAGCAGGAAAATTCATTAATAAAGGTAATTC

AATATATTTACCGCTATCTTTACAGGTACATCATTCTGTTTGTGATGGTTATCATGCAGGATTGTTTATGAACTCTATTCAGGAAT

TGTCAGATAGGCCTAATGACTGGCTTTTATAATATGAGATAATGCCGACTGTACTTTTTACAGTCGGTTTTCTAATGTCACTAACC

TGCCCCGTTAGTTGAAGAAGGTTTTTATATTACAGCTCCAGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACA

GGTGCGGTTGCTGGCGCCTATATCGCCGACATCACCGATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGAGCGCTTGTTTCGG

CGTGGGTATGGTGGCAGGCCCCGTGGCCGGGGGACTGTTGGGCGCCATCTCCTTGCATGCACCATTCCTTGCGGCGGCGGTGCTCA

ACGGCCTCAACCTACTACTGGGCTGCTTCCTAATGCAGGAGTCGCATAAGGGAGAGCGTCGACATGGATGAGCGATGATGATATCC

GTTTAGGCTGGGCGGTGATAGCTTCTCGTTCAGGCAGTACGCCTCTTTTCTTTTCCAGACCTGAGGGAGGCGGAAATGGTGTGAGG

TTCCCGGGGAAAAGCCAAATAGGCGATCGCGGGAGTGCTTTATTTGAAGATCAGGCTATCACTGCGGTCAATAGATTTCACAATGT

GATGGCTGGACAGCCTGAGGAACTCTCGAACCCGAATGGAAACAACCAGATATTTATGAATCAGCGCGGCTCACATGGCGTTGTGC

TGGCAAATGCAGGTTCATCCTCTGTCTCTATCAATACGGCAACAAAATTGCCTGATGGCAGGTATGACAATAAAGCTGGAGCGGGT

TCATTTCAAGTGAACGATGGTAAACTGACAGGCACGATCAATGCCAGGTCTGTAGCTGTGCTTTATCCTGATGATATTGCAAAAGC

GCCTCATGTTTTCCTTGAGAATTACAAAACAGGTGTAACACATTCTTTCAATGATCAACTGACGATTACCTTGCGTGCAGATGCGA

ATACAACAAAAGCCGTTTATCAAATCAATAATGGACCAGACGACAGGCGTTTAAGGATGGAGATCAATTCACAATCGGAAAAGGAG

ATCCAATTTGGCAAAACATACACCATCATGTTAAAAGGAACGAACAGTGATGGTGTAACGAGGACCGAGAAATACAGTTTTGTTAA

AAGAGATCCAGCGTCGGCCAAAACCATCGGCTATCAAAATCCGAATCATTGGAGCCAGGTAAATGCTTATATCTATAAACATGATG

GGAGCCGAGTAATTGAATTGACCGGATCTTGGCCTGGAAAACCAATGACTAAAAATGCAGACGGAATTTACACGCTGACGCTGCCT

GCGGACACGGATACAACCAACGCAAAAGTGATTTTTAATAATGGCAGCGCCCAAGTGCCCGGTCAGAATCAGCCTGGCTTTGATTA

CGTGCTAAATGGTTTATATAATGACTCGGGCTTAAGCGGTTCTCTTCCCCATTGAGGGCAAGGCTAGACGGGACTTACCGAAAGAA

ACCATCAATGATGGTTTCTTTTTTGTTCATAAATCAGACAAAACTTTTCTCTTGCAAAAGTTTGTGAAGTGTTGCACAATATAAAT

GTGAAATACTTCACAAACAAAAAGACATCAAAGAGAAACATACCCTGCAAGGATGCTGATATTGTCTGCATTTGCGCCGGAGCAAA

CCAAAAACCTGGTGAGACACGCCTTGAATTAGTAGAAAAGAACTTGAAGATTTTCAAAGGCATCGTTAGTGAAGTCATGGCGAGCG

GATTTGACGGCATTTTCTTAGTCGCGACGCGAGGCTGGATGGCCTTCCCCATTATGATTCTTCTCGCTTCCGGCGGCATCGGGATG

CCCGCGTTGCAGGCCATGCTGTCCAGGCAGGTAGATGACGACCATCAGGGACAGCTTCAAGGATCGCTCGCGGCTCTTACCAGCCT

AACTTCGATCACTGGACCGCTGATCGTCACGGCGATTTATGCCGCCTCGGCGAGCACATGGAACGGGTTGGCATGGATTGTAGGCG
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CCGCCCTATACCTTGTCTGCCTCCCCGCGTTGCGTCGCGGTGCATGGAGCCGGGCCACCTACTGAAGTGGATTTCTTTAAGAGCTC

CTTTAACTTCCTCACCAGTAGTTGTATCGGTACCATAAGTAGAAGCAGCAACCCAAGTAGCTTTACCAGCATCCGGTTCAACCAGC

ATAGTAAGAATCTTACTGGACATCGGCAGTTCTTCGAACAGTGCGCCAACTACCAGCTCTTTCTGCAGTTCATTCAGGGCACCGGA

GAACCTGCGTGCAATCCATCTTGTTCAATCATGCGAAACGATCCTCATCCTGTCTCTTGATCCATGGATTACGCGTTAACCCGGGC

CCGCGGATGCATATGATCAGATCTTAAGGCCTAGGTCTAGAGGATCGATCTGTATAATAAAGAATAATTATTAATCTGTAGACAAA

TTGTGAAAGGATGTACTTAAACGCTAACGGTCAGCTTTATTGAACAGTAATTTAAGTATATGTCCAATCTAGGGTAAGTAAATTGA

GTATCAATATAAACTTTATATGAACATAATCAACGAGGTGAAATCATGAGCAATTTGATTAACGGAAAAATACCAAATCAAGCGAT

TCAAACATTAAAAATCGTAAAAGATTTATTTGGAAGTTCAATAGTTGGAGTATATCTATTTGGTTCAGCAGTAAATGGTGGTTTAC

GCATTAACAGCGATGTAGATGTTCTAGTCGTCGTGAATCATAGTTTACCTCAATTAACTCGAAAAAAACTAACAGAAAGACTAATG

ACTATATCAGGAAAGATTGGAAATACGGATTCTGTTAGACCACTTGAAGTTACGGTTATAAATAGGAGTGAAGTTGTCCCTTGGCA

ATATCCTCCAAAAAGAGAATTTATATACGGTGAGTGGCTCAGGGGTGAATTTGAGAATGGACAAATTCAGGAACCAAGCTATGATC

CTGATTTGGCTATTGTTTTAGCACAAGCAAGAAAGAATAGTATTTCTCTATTTGGTCCTGATTCTTCAAGTATACTTGTCTCCGTA

CCTTTGACAGATATTCGAAGAGCAATTAAGGATTCTTTGCCAGAACTAATTGAGGGGATAAAAGGTGATGAGCGTAATGTAATTTT

AACCCTAGCTCGAATGTGGCAAACAGTGACTACTGGTGAAATTACCTCGAAAGATGTCGCTGCAGAATGGGCTATACCTCTTTTAC

CTAAAGAGCATGTAACTTTACTGGATATAGCTAGAAAAGGCTATCGGGGAGAGTGTGATGATAAGTGGGAAGGACTATATTCAAAG

GTGAAAGCACTCGTTAAGTATATGAAAAATTCTATAGAAACTTCTCTCAATTAGGCTAATTTTATTGCAATAACAGGTGCTTACTT

TTCTGGAGTTCTTTAGCAAATTTTTTTATTAGCTGAACTTAGTATTAGTGGCCATACTCCTCCAATCCAAAGCTATTTAGAAAGAT

TACTATATCCTCAAACAGGCGGTAACCGGCCTCTTCATCGGGAATGCGCGCGACCTTCAGCATCGCCGGCATGTCCCCCTGGCGGA

CGGGAAGTATCCAGCTCGAGGTCGGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGAC

GCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT

CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCT

CAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACT

ATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA

GGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCC

AGTTACCTTCGGAAAAAGAGTTGATAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGC

AGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGT

TAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG

TATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCA

TAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGAC

CCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGC

CTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTG

CAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCC

ATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTAT

GGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAG

AATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTC

ATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACC

CAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAA

GGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGA

TACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAAC

CATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTTCAAGAATTAACAAAATTCTCCAGTCTTC

ACATCGGTTTGAAAGGAGGAAGCGGAAGAATGAAGTAAGAGGGATTTTTGACTCCGAAGTAAGTCTTCAAAAAATCAAATAAGGAG

TGTCAAGA 

pLacZ_E Insert (5’-3’): 
...AAGCTTGTCTTGATGATGGGTCGTCCAAGAATAGATTCTGTGATTTTATCCCGAATAATATTGATAAAAAAATTATTCAG

GATAAAATCAATAAGTCAAACAATAAAAAATAGAAACAAATGTTGCTTATCACTGGTATCTAGGATTCAGATTTCAAGATAAG

ATTCCTCATTTCACTAACTTCGGTAAAAATTATATTAGAAGATTCAGTGATAATACACTTTTCGAAGAAAAATTTGAACACAC

TCTATAGTAATTTGGATTATTAAAAATATCTAAATAAATAATAAAATACAAAATTATACTATTCATTACATAACGAAAGAAAA

ATATAAATGGAGAAGAATTCAATTCCGTTTGAACATACTTTCTTATTTAACGGAAAAAATGTTCTATTTTTGTAAGTATTATG

TAAATTGTTGAAACTTAGAGACATTTCTGATAAATTTAAAGAAGGCATAATAATATATGCCTTCAAGGAGGTGGAAAAAATGG

GATCC... 

 

 

B 
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pLacZ_Q Insert (5’-3’): 
...AAGCTTAGTGTTTGCAAACTCATTTTCCATGAGATTATATGTCTTTATGTCTATTTTATTATTATTTAAGAATGCATCTTT

AGATAATTGTATGTTTTTTGAATTCAAATATAATATTTTGATTTCAAGTTCACTTAAATTATCTAGTCTGTTTTCAGAAGCATA

AATAAAGTTTTTTTCTTTCAAAACATTTATAATATTTTTACAAAAAAGAGCAACTTTTTTATTTTTAATATTTTCTATAATTTG

ATTTTCTGTATAGGAACCATTGAGATACTCAATTAAGTTTTCAAAGACATAGTAACTTTTATGAGTTTTTACTTCTAAATTTGT

AAAATTATTTTTGAATAAAATACCTTCATTATGTGTTTTTATGTAAAATGTATCTTTTTTAAATAGTAAATACATATTAGCCCT

CTTTCTTTTTCTTGATTTTTTAGTTACACTAGTGTATAGTTCTTTAGGATATATTTAAATAGAAAATTATTGAAAGTGAGTGAC

GAATAATGGGATCC... 

 

pLacZ_I Insert (5’-3’): 
...GAATTCCTAGCAGTACCTTCAATCATTGACATTGCTGTTTCAATAGAACTTGCATTCAGATCAGGCATTTTTATTTCTGC

AATCTCTTGTAAATCTTTCTTTGAAATACTTCCTACAATTTCTTTGTTTGGAACACCAGATCCTTTATTGATATGTGCTTTCT

CTTTTATTAATTCAGCTGTGGGAGGAGTTTTTAGTATAAAGTTAAAGCTTCGATCTTCATATACCGTAATTTCTGCAGGAATA

ACCCCAGACTTTTCTTTAGTCTGAGCATTATATTGTGTTACAAACTCCATAATATTAACTCCTGCTGGGCCTAATGCAGTACC

TACCGGAGGTGCTGGAGAAGCTTTTCCAGCTTCTAATTGAATATTAATAATTTGCTTTATAGCTTTTGCCATTATTCGTCACT

CACTTTCAATAATTTTCTATTTAAATATATCCTAAAGAACTATACACTAGTGTAACTAAAAAATCAAGAAAAAGAAAGAGGGC

TAATATGGGATCC.. 
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FIG S3 Plasmid map and sequences of pLEGO and its tagged derivatives. (A) pLEGO was 

engineered for xylose-inducible expression of the Tcl processing machinery. The genes encoding 

processing enzymes are colored by predicted function (see Fig. 1A) and are each flanked by 

unique restriction sites (bold). The nucleotide sequence of pLEGO is shown below. All tcl genes 

are distinguished by lowercase font and adjacent restriction sites are highlighted in yellow. (B) 

Sequence context (5’-3’) of all successfully installed N- and C-terminal Strep-tags. In each case, 

the nucleotide sequence of the Strep-tag is underlined, tcl coding sequences are distinguished by 

lowercase font and relevant restriction sites are highlighted in yellow. For N-terminal tags, only 

the 5’ end of the gene is shown. For C-terminal tags, the 3’ end is shown. 

            

GCTCCAGTCTTCACATCGGTTTGAAAGGAGGAAGCGGAAGAATGAAGTAAGAGGGATTTTTGACTCCGAAGTAAGTCTTCAAAAAA

TCAAATAAGGAGTGTCAAGAATGTTTGCAAAACGATTCAAAACCTCTTTACTGCCGTTATTCGCTGGATTTTTATTGCTGTTTCAT

TTGGTTCTGGCAGGACCGGCGGCTGCGAGTGCTGAAACGGCGAACAAATCGAATGAGCTTACAGCACCGTCGATCAAAAGCGGAAC

CATTCTTCATGCATGGAATTGGTCGTTCAATACGTTAAAACACAATATGAAGGATATTCATGATGCAGGATATACAGCCATTCAGA

CATCTCCGATTAACCAAGTAAAGGAAGGGAATCAAGGAGATAAAAGCATGTCGAACTGGTACTGGCTGTATCAGCCGACATCGTAT

CAAATTGGCAACCGTTACTTAGGTACTGAACAAGAATTTAAAGAAATGTGTGCAGCCGCTGAAGAATATGGCATAAAGGTCATTGT

TGACGCGGTCATCAATCATACCACCAGTGATTATGCCGCGATTTCCAATGAGGTTAAGAGTATTCCAAACTGGACACATGGAAACA

CACAAATTAAAAACTGGTCTGATCGGATCCTCCTAACTTATAGGGGTAACACTTAAAAAAGAATCAATAACGATAGAAACCGCTCC

TAAAGCAGGTGCATTTTTTCCTAACGAAGAAGGCAATAGTTCACATTTATTGTCTAAATGAGAATGGACTCTAGAAGAAACTTCGT

TTTTAATCGTATTTAAAACAATGGGATGAGATTCAATTATATGATTTCTCAAGATAACAGCTTCTATATCAAATGTATTAAGGATA

TTGGTTAATCCAATTCCGATATAAAAGCCAAAGTTTTGAAGTGCATTTAACATTTCTACATCATTTTTATTTGCGCGTTCCACAAT

CTCTTTTCGAGAAATATTCTTTTCTTCTTTAGAGAGCGAAGCCAGTAACGCTTTTTCAGAAGCATATAATTCCCAACAGCCTCGAT

TTCCACAGCTGCATTTGGGTCCATTAAAATCTATCGTCATATGACCCATTTCCCCAGAAAAACCCTGAACACCTTTATACAATTCG

TTGTTAATAACAAGTCCAGTTCCAATTCCGATATTAATACTGATGTAAACGATGTTTTCATAGTTTTTTGTCATACCAAATACTTT

TTCACCGTATGCTCCTGCATTAGCTTCATTTTCAACAAAAACCGGAACATTAAACTCACTCTCAATTAAAAACTGCAAATCTTTGA

TATTCCAATTTAAGTTAGGCATGAAAATAATTTGCTGATGACGATCTACAAGGCCTGGAACACAAATTCCTATTCCGACTAGACCA

TAAGGGGACTCAGGCATATGGGTTACAAAACCATGAATAAGTGCAAATAAAATCTCTTTTACTTCACTAGCGGAAGAACTAGACAA

GTCAGAAGTCTTTTCGAGAATAATATTTCCTTCTAAGTCGGTTAGGATTCCGTTAAGATAGTCCACTCCTATATCAATACCAATCG

A 
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AGTAGCCTGCATTCTTATTAAAAACAAGCATTACAGGTCTTCTGCCGCCTCTAGATTGCCCTGCCCCAATTTCAAAAATAAAATCT

TTTTCAAGCAGTGTATTTACTTGAGAGGAGACAGTAGACTTGTTTAATCCTGTAATCTCAGAGAGAGTTGCCCTGGAGACAGGGGA

GTTCTTCAAAATTTCATCTAATATTAATTTTTGATTCATTTTTTTTACTAAAGCTTGATCTGCAATTTGAATAATAACCACTCCTT

TGTTTATCCACCGAACTAAGTTGGTGTTTTTTGAAGCTTGAATTAGATATTTAAAAGTATCATATCTAATATTATAACTAAATTTT

CTAAAAAAAACATTGAAATAAACATTTATTTTGTATATGATGAGATAAAGTTAGTTTATTGGATAAACAAACTAACTCAATTAAGA

TAGTTGATGGATAAACTTGTTCACTTAAATCAAAGGAGGTGGACCTAGGatgtatttactatttaaaaaagatacattttacataa

aaacacataatgaaggtattttattcaaaaataattttacaaatttagaagtaaaaactcataaaagttactatgtctttgaaaac

ttaattgagtatctcaatggttcctatacagaaaatcaaattatagaaaatattaaaaataaaaaagttgctcttttttgtaaaaa

tattataaatgttttgaaagaaaaaaactttatttatgcttctgaaaacagactagataatttaagtgaacttgaaatcaaaatat

tatatttgaattcaaaaaacatacaattatctaaagatgcattcttaaataataataaaatagacataaagacatataatctcatg

gaaaatgagtttgcaaacactatgttaaaagaatattatttctctcctagcgagacagcaaatataaaaatatcactcggaaaatt

tgagagcgacattggctactatataatacctgacggagaatatttaatagtggggaaaagtaaaaaacagcacacacacacagtgt

cactatccacttatgaaatcccactacacgcatggttaatatgtctcaacattttattaagcgaactattcttatattgtacaagt

atatattctgaagataaattcgatgaaaattattacaagtttaatgtccaaacttttgaaggtgatttttttaaaaaagagaataa

gtaaGCATGCAAGGAGGTGTGTCTCatggaaatttttgagagtcctgaatttaatattattcgctatttatctaattcttatattt

ttaaatccacttccaaagaaccagactttttaaattcaataaaagagcgaatattattaaatacaaatgatattatttataaaaaa

aatatacccgaaagaaatatttcatttcttagtagaatagaaaattctatagggaattttatatgcaatcaaattagcgaatacga

ttacattatatatatatataatcataaaactaataaaattaaaaaagtaaattactttatatctcctcactactataagaaattac

caaatgatactactaattgttttaatatcataataaatgaattgaaaaattctaaatcacataactttagatcaaggaatatagac

agtatttataatcaattagataaatattttttggataaaaacttaggaatttgtaatatgctcctagataactatgatggaccctt

cccaattagtgtagcaatgctaccattagataacggaaaagaagaacctggggtaggtagaactagaaaaatacaacgtagtagag

cagtagctctcttagaagcctatgaaagatattcagggcttgaacctagaggtaagaaaacaataaatcatacagaagatttaaaa

tcaaaaaaagttaacatgaactctttaattctacataataatccatttttaatttctcatggaattaaaaattcaaatttcactta

taacgatttactagacaatgagatcagttgggtcaaatgcctaaatttaaacactttccaaacactactaattcctgaacaatatg

cttactacggaattaacatctctaaccataaagaaaaggctataaatatagcttatgagatatctaatggttgctccgttggtaat

aactatttggaagttgtatattatggcctaatggaagttatcgagagagactcttttctctgtagttggtactttaatacaccaaa

agataaaatatcactgaaaaatgcaagtacctccataaaaaacctaatccaacaattcacaagttattataatgactataaattag

aattattttatttatataatgaatttaatattcctgtagtacttgctaccgtcacattaaaagaatcttcaacgaaaaaaatgaac

ttcatgtgtgctgctgctgctgatataaatatagaagacgcaatagaaaaatctatacatgaaataggtggtattctttttggact

aaataaaaaatttattgacaggtatcatgaattggaagcgatacgcaagaataatttagatgttaaaacaatggaagatcatactt

tagtctatggccttccagaacatagaacatatatccaacaaaaaatgaattacgaaaatatatacgattatgataaagaattaact

ccaaaaatattttacaaagaagtacaaaaattgataaaaaaaataagtacaactaaagatatattattagtggaccaaacaccatt

aatatctaaaaaaatagatttaaaggtaggtaaaattattgtacctggattattacctatgactttcggaaaatataatatcagag

taagtgaaaatagatatcacgaattatgtcatttctattcaaaagatttaattattgatcttaacccccatccatttccttaaGGT

ACCAAGGAGGTGTGTCTCatgataaaaaaaatgccttatagtataacgcgtaaatgtaacagattgaactcttttatagatataaa

catgaactttgaagaatttaaaaatacagtagaaaaaaaaaaattaagtatggaaaatgctaaagaacgtacaaaacaatttttat

atacagcagttaatcaagaaaaaaatgaagctaatcgaaaatatataattgacttaaaaagaaacatagataaaatatcatacgaa

aagctagataaatacaaacaaattaatattaatcatccaaattatcaacaatatatagaagatttacatgatatacttgaatatcg

aaattttgatttttctaaagaatataaaataatattagataaacatttacaagataatagagaagccgtattacagtcctttgaat

gcgaatattttaaaaatggagtagctatgtccaatagaaacattttaaaaaactattataagtatgtagtaaataataataataag

aaaagtaggatgacacaacaatccataaaaaattactacaatagaatgaatttaaaaccttctccatttagtacatttactactat

agaaataaatatagaggattatattgtctcagataataaacattcttatgaagtttattcagagtataatgaaacttattataaaa

taatagagctttctttattagaattagacgctttagataatatcaaaaaaataaaactcaattcttcaatcagtaaaactaaagat

aattatcattatattaatgttgagatgacacctaaatatatgtactacaaagaaaaagagatgatattgaaagaaaatataacaat

caacgaatgtatacatataataaaaaaagaatgctttaattattctaagtcaatgaaatctattgaaaaaaatttaggttcaaaag

gcgttaatacatttctatatttgttaaaaaataatttcttatatctgagctttggaatagatgattatgagaaagacaaaattaac

aaactgtctgatatgataaaaactacacaaactcaagatttaacaataataaaagtaatacaaaatctagataagctatcacatct

acttaaccaaataaataacaaaccttttacatataaagaggcactggtagaaaatatttatttacacactatagatttgttgaatt

taattggtaaacaagacattattaatactattgaaagtggtagtattatttatcaaaacaatattgatacacaaataacatttcct

aaagaaaaattagaggttagttttgagactgttgatattattcatagtattttcaggctatttgatgacaacattatagaaaaaat

atttatgaaaaagttcttcgaaaaaaattataataacactgttaaatttaaagatttttctaaacatttcaattctgtatataatg

agaaaaattgggaaatgattaaaaaaactacagaattacaaaccattaaaaaattgcgcgaagaatttttcacatatattaaaaat

aaaaagataaattctaaagatattaacttagatactcaatggcttaaaaagtttataagtacatttccagactatttagattgctg

ggaaagtttttctatgtattttcaatataacaaagaagataactattatattttaaatgatattggaccaggaatgggcagacata

tattgcgatatactagaaatttagacaataaaaatttgaaattctttactgatacatataaaaagaatattagtgaaattgagaat
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agcaaaaagaaaaaatatgccgatatcagctctacattatctttaaacattaatttaaagagttgtagtttaaatactcaaattaa

ttatcctactaataataataaaaataactataatatatccgatctttttgtcacacaaaaaaatggtgtattaatacttgttgatg

aaaaaggtacggaaatcgatgttacacccactggttttttatttccagctttagctcctgaaacatataaaatgttatgtcgattc

tcattctctaatggtgttcaagtaaatttatgggatagatactcttcatttattgactgtaatgaagaacattttcctaatatatt

tataaacaacgttttgattgaaagagaagtatttaatgagaaggcttctgatttacaattattattagagaacaatacctacgaaa

tgatggacttaaacgaatacttgtccaataaaattggaataaaagaacctttggaatttttctctaagtttacatacgatatagat

gccttaataaatgaaaatataataccagaagactggataaaacttattaaaaactccaaattaaggaaacctcaatactacaatct

caataactatctagacttcaaaaatttctcaaatattataaaaagtgtcgatagcgaacaatacgtaaaaattcaaaaagtgaatc

ctcgtcttaatgattcaaatgaatatatatacgatttttataaagaaggcgtatgaCTGCAGAAGGAGGTGTGTCTCatgaattgg

acaagcctacatatcttttattttgataataacaaagaactattagtaaaatgtatttataacatgtatttaaataatttttttga

taaatttttctacattaattattgggacggaggtcctcatatccgtctaagaatagctaatattacaaagaatgaaaaagaaataa

tcataaagacaatacaaaaatttattcaagaaaatccatctctttcaaaaataagtgaaaaagattaccttattacatcaaataat

tttgctgacaaagaaaattctgaaattttagagctgcaaaaaaataacactatactagaaatagaatataagcctgagatagacaa

atatttaaataatgaaggagtgcatatttcagaagatattttttttatttcttctctaaattctctaacttatttaaaaaattctc

ctaataaagaaatggtttatatgcactcactacagtttgcaaactatattttaaaatatttcttaaatactaaacaaacagtgttg

ttcttaaaagaatatgaaagatattggcattctttttcaaatagtgatattaaatccactaaacttattagaatacctcataaaaa

attcgcagaatttgatgatccattttcaaaaataaaagcaaatttcactcatagcgaacaaatggggttcatttttaattatattc

atttaacgaacaatagattaggaatcaaaccttttgaagaagctattttatcaagtatattaactaaattttggggggatgaatat

gaaaacaaaagtaataaatgaGAGCTCAAGGAGGTGTGTCTCatgaaaacaaaagtaataaatgattttttattattgagtaatca

ctctaatgataatagtttttattttttagaaaatgataaattagaaatatttaatattaataatagcgacttaaagaaaactaaaa

gttttatgggtgataaaagtgacgaatacttatcaatctatttaaataaactaaatgacttctatgagaatatgatgtatctacaa

gttaataattattcagtattccaaacagagttatttaaatttatgattaactattcagaatttaattatgaaagtttagaaagagg

aatgatttcttattgctctcattcagaaggtttcttaagcatccctaaaaatcaaaagttcaaaaaaatttttaaagaaggatatt

taaaaaacgaacacgttttagacttaattattaataaccgaaaagattcatttttttacacatatcatattgataccataatctct

gaattaaaaccatgtattagaaactctattaaaaaaaatgaaattcactttttgaatattgatcactcaaaaaataacgaccaatt

aactagtgattttcaccaacatatgctttccaacgaaaaatttttaaaatttatgagatgtgatatagactttctaacttctagat

ttcttacaatagctcaatactttttattaaaaaacatgggaataagtaatattaacagatatttcacttgctatttaacatataaa

tctctatccaatttcacatctaaaaatccaaatgatttaattaaatatttcaaagaagactagGTCGACAAGGAGGTGTGTCTCat

ggacatctctaagttcttgtataatttacactataatccaggagaagttgtgtcagcatcctatacaatagaagacactattcaaa

ggaatagcgagggtttttataaaggatatggcatagattttttaaaattacaacaaaaaagccctatcgtaaaagttattcttaaa

agttacggtgatattttcttcaatagggtagaaaataagaaaaaacctcttatcttttgtagaaagatgacgccgtcaggtggtgg

tttatatccaattaatatttttatttgtacaaattttaagaatcgcattgcattatttcaatttgactttaaaaggaacttattaa

tatttataaaatatattaatattgaaataaataatgaatgtactaaattgtacttagttccttgttatactaggaattattttaaa

tataaagaattctcctatagactatgtcctctagatactggttatttaatctcaactcttctatataattttagtgttgagaatat

tacattcaaactttctataaaattaaacaaaaatagcgatattacagatgttttaaacgaaataggatgcgaagaaattccatatt

ctatcattgaactaaatgaaagtttaaatttagataatttaagtttagaacattatgatacggagtcttacttttttaatcctaat

aaagtaagaaatctattagaaatagacactcttatacatcaagaataccataaagatataaatatcaattttaacaacgaaaataa

attatttgaaaaattcgaaatacaaaaaagaatatctccgggtggcgaatttattcaaaattccaaagtagaacaagaatctataa

ataagttcatatctttaataatgcagtataaaaataaaagtaattttctttctgagtacatactattaaatctgatagatgtacag

aataaacgcataattaacttatctgctagtgaatttttaagctataaaaataacgtttctattgaattcatagacaaacaacttac

cagaagaaattttaacttattagcagtcccttatattctttacgtaggggtgaatgaggaaaaaattaaagagaattatagcaaca

attattttaagatttccagaataatagcaggattctggagtggagtagtaagtatactatctgctcaatgcggtctatctacccac

ccaatgatgagttataatgcaagagaattagaagaatatatttttaagaatagatattctatattaaatcaaattgtaataggtgg

taatattacaacaaatagaatggatagtatgctaatccggagtgatttataaGACGTCAAGGAGGTGTGTCTCatgaatatactaa

ttgtaggagcttctagcgaaattgcacattatataattaactatcataaaattaaggatcaagtatttctacttgatcttccttct

cagatagataatctaaaaaaatgggatactaactttgatacactagacgtacaaaataataaagaaattgaaacttattttaaaga

atgtaatataacatttgataaattatactatttagttggaataaatactatgaaaaatggtttagattttaattcacaggaatggg

acaatataatggggactaatctcaaaagcttttatttctttgtgaaggaattcacaaagaaaaacgtaattaataatatacctgct

accatagttagtattgcatctcaacatggcgtcgtagctaatgcctatagaactccttattgtgtaagtaaagctggtttaataca

tttaaccagagttttagcactagaactatcattatatgacattagggttaattgtgtctctcctggctttattttaaattccaaaa

gtcatgaattcttaaataatcctaaagtaaaaaaagaatatttaagcaaaacccctctccaaagatatatcacacctaacgaagta

gcaaattgctgtatttttttaaataattctacatcaataactggacaaaatttaataatcgatggcggttatacaatatggtaaCT

CGAGAAGGAGGTGTGTCTCatggataattgtataatatatggaggaacaagtcctattgctttacaatttattaaacataatatca

ataaaatgaatatttttgtttttgtccgaaataaagataggtttattgaacagttatcagattatacacctttaaaaaataatatt

gatatatttgaaggtaatatattatcagttgaagacattaataatttttttaattatctttcaacaaagataattaaaattgatat
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atttatcaatttaatatctattatgtctgtaaatagatttgaggaagatttattagctactagaaaaattattgatacaaatgtgt

atggatcttcttatatattacaaaagagtatccccttctttggtgaaggatctagtgtgatatatattagttctcatacttccgac

atagcccctgttaatggagtattatacgctgccagcaagagctatatgaatactttgttgaaaggaatttacaatgaatctattta

ttaccaaaaaccgattaggatactaaatatactagctggtccaattgatactgcattctataataattctctttctgcaaatataa

agaaaatacaagtaatagagatagtagattctataatatctttcctaaataatagtattacattttgtgagataaaattacttcct

taaAGATCTCAGGAATTCTCATGTTTGACAGCTTATCATCGGCAATAGTTACCCTTATTATCAAGATAAGAAAGAAAAGGATTTTT

CGCTACGCTCAAATCCTTTAAAAAAACACAAAAGACCACATTTTTTAATGTGGTCTTTTATTCTTCAACTAAAGCACCCATTAGTT

CAACAAACGAAAATTGGATAAAGTGGGATATTTTTAAAATATATATTTATGTTACAGTAATATTGACTTTTAAAAAAGGATTGATT

CTAATGAAGAAAGCAGACAAGTAAGCCTCCTAAATTCACTTTAGATAAAAATTTAGGAGGCATATCAAATGAACTTTAATAAAATT

GATTTAGACAATTGGAAGAGAAAAGAGATATTTAATCATTATTTGAACCAACAAACGACTTTTAGTATAACCACAGAAATTGATAT

TAGTGTTTTATACCGAAACATAAAACAAGAAGGATATAAATTTTACCCTGCATTTATTTTCTTAGTGACAAGGGTGATAAACTCAA

ATACAGCTTTTAGAACTGGTTACAATAGCGACGGAGAGTTAGGTTATTGGGATAAGTTAGAGCCACTTTATACAATTTTTGATGGT

GTATCTAAAACATTCTCTGGTATTTGGACTCCTGTAAAGAATGACTTCAAAGAGTTTTATGATTTATACCTTTCTGATGTAGAGAA

ATATAATGGTTCGGGGAAATTGTTTCCCAAAACACCTATACCTGAAAATGCTTTTTCTCTTTCTATTATTCCATGGACTTCATTTA

CTGGGTTTAACTTAAATATCAATAATAATAGTAATTACCTTCTACCCATTATTACAGCAGGAAAATTCATTAATAAAGGTAATTCA

ATATATTTACCGCTATCTTTACAGGTACATCATTCTGTTTGTGATGGTTATCATGCAGGATTGTTTATGAACTCTATTCAGGAATT

GTCAGATAGGCCTAATGACTGGCTTTTATAATATGAGATAATGCCGACTGTACTTTTTACAGTCGGTTTTCTAATGTCACTAACCT

GCCCCGTTAGTTGAAGAAGGTTTTTATATTACAGCTCCAGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACAG

GTGCGGTTGCTGGCGCCTATATCGCCGACATCACCGATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGAGCGCTTGTTTCGGC

GTGGGTATGGTGGCAGGCCCCGTGGCCGGGGGACTGTTGGGCGCCATCTCCTTGCATGGCGGCCGCTCGACATGGATGAGCGATGA

TGATATCCGTTTAGGCTGGGCGGTGATAGCTTCTCGTTCAGGCAGTACGCCTCTTTTCTTTTCCAGACCTGAGGGAGGCGGAAATG

GTGTGAGGTTCCCGGGGAAAAGCCAAATAGGCGATCGCGGGAGTGCTTTATTTGAAGATCAGGCTATCACTGCGGTCAATAGATTT

CACAATGTGATGGCTGGACAGCCTGAGGAACTCTCGAACCCGAATGGAAACAACCAGATATTTATGAATCAGCGCGGCTCACATGG

CGTTGTGCTGGCAAATGCAGGTTCATCCTCTGTCTCTATCAATACGGCAACAAAATTGCCTGATGGCAGGTATGACAATAAAGCTG

GAGCGGGTTCATTTCAAGTGAACGATGGTAAACTGACAGGCACGATCAATGCCAGGTCTGTAGCTGTGCTTTATCCTGATGATATT

GCAAAAGCGCCTCATGTTTTCCTTGAGAATTACAAAACAGGTGTAACACATTCTTTCAATGATCAACTGACGATTACCTTGCGTGC

AGATGCGAATACAACAAAAGCCGTTTATCAAATCAATAATGGACCAGAGACGGCGTTTAAGGATGGAGATCAATTCACAATCGGAA

AAGGAGATCCATTTGGCAAAACATACACCATCATGTTAAAAGGAACGAACAGTGATGGTGTAACGAGGACCGAGAAATACAGTTTT

GTTAAAAGAGATCCAGCGTCGGCCAAAACCATCGGCTATCAAAATCCGAATCATTGGAGCCAGGTAAATGCTTATATCTATAAACA

TGATGGGAGCCGAGTAATTGAATTGACCGGATCTTGGCCTGGAAAACCAATGACTAAAAATGCAGACGGAATTTACACGCTGACGC

TGCCTGCGGACACGGATACAACCAACGCAAAAGTGATTTTTAATAATGGCAGCGCCCAAGTGCCCGGTCAGAATCAGCCTGGCTTT

GATTACGTGCTAAATGGTTTATATAATGACTCGGGCTTAAGCGGTTCTCTTCCCCATTGAGGGCAAGGCTAGACGGGACTTACCGA

AAGCTCGATCGAGCCACCTACTGAAGTGGATTTCTTTAAGCTAGAGGATCGATCTGTATAATAAAGAATAATTATTAATCTGTAGA

CAAATTGTGAAAGGATGTACTTAAACGCTAACGGTCAGCTTTATTGAACAGTAATTTAAGTATATGTCCAATCTAGGGTAAGTAAA

TTGAGTATCAATATAAACTTTATATGAACATAATCAACGAGGTGAAATCATGAGCAATTTGATTAACGGAAAAATACCAAATCAAG

CGATTCAAACATTAAAAATCGTAAAAGATTTATTTGGAAGTTCAATAGTTGGAGTATATCTATTTGGTTCAGCAGTAAATGGTGGT

TTACGCATTAACAGCGATGTAGATGTTCTAGTCGTCGTGAATCATAGTTTACCTCAATTAACTCGAAAAAAACTAACAGAAAGACT

AATGACTATATCAGGAAAGATTGGAAATACGGATTCTGTTAGACCACTTGAAGTTACGGTTATAAATAGGAGTGAAGTTGTCCCTT

GGCAATATCCTCCAAAAAGAGAATTTATATACGGTGAGTGGCTCAGGGGTGAATTTGAGAATGGACAAATTCAGGAACCAAGCTAT

GATCCTGATTTGGCTATTGTTTTAGCACAAGCAAGAAAGAATAGTATTTCTCTATTTGGTCCTGATTCTTCAAGTATACTTGTCTC

CGTACCTTTGACAGATATTCGAAGAGCAATTAAGGATTCTTTGCCAGAACTAATTGAGGGGATAAAAGGTGATGAGCGTAATGTAA

TTTTAACCCTAGCTCGAATGTGGCAAACAGTGACTACTGGTGAAATTACCTCGAAAGATGTCGCTGCTGAATGGGCTATACCTCTT

TTACCTAAAGAGCATGTAACTTTACTGGATATAGCTAGAAAAGGCTATCGGGGAGAGTGTGATGATAAGTGGGAAGGACTATATTC

AAAGGTGAAAGCACTCGTTAAGTATATGAAAAATTCTATAGAAACTTCTCTCAATTAGGCTAATTTTATTGCAATAACAGGTGCTT

ACTTTTCTGGAGTTCACTAGTGACATCAGCGCTAGCGGAGTGTATACTGGCTTACTATGTTGGCACTGATGAGGGTGTCAGTGAAG

TGCTTCATGTGGCAGGAGAAAAAAGGCTGCACCGGTGCGTCAGCAGAATATGTGATACAGGATATATTCCGCTTCCTCGCTCACTG

ACTCGCTACGCTCGGTCGTTCGACTGCGGCGAGCGGAAATGGCTTACGAACGGGGCGGAGATTTCCTGGAAGATGCCAGGAAGATA

CTTAACAGGGAAGTGAGAGGGCCGCGGCAAAGCCGTTTTTCCATAGGCTCCGCCCCCCTGACAAGCATCACGAAATCTGACGCTCA

AATCAGTGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGCGGCTCCCTCGTGCGCTCTCCTGTTCCTGC

CTTTCGGTTTACCGGTGTCATTCCGCTGTTATGGCCGCGTTTGTCTCATTCCACGCCTGACACTCAGTTCCGGGTAGGCAGTTCGC

TCCAAGCTGGACTGTATGCACGAACCCCCCGTTCAGTCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGA

AAGACATGCAAAAGCACCACTGGCAGCAGCCACTGGTAATTGATTTAGAGGAGTTAGTCTTGAAGTCATGCGCCGGTTAAGGCTAA

ACTGAAAGGACAAGTTTTGGTGACTGCGCTCCTCCAAGCCAGTTACCTCGGTTCAAAGAGTTGGTAGCTCAGAGAACCTTCGAAAA

ACCGCCCTGCAAGGCGGTTTTTTCGTTTTCAGAGCAAGAGATTACGCGCAGACCAAAACGATCTCAAGAAGATCATCTTATTAATC

AGATAAAATATTTCTAG 
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Sequence context (5’-3’) of all successfully installed N-terminal Strep-tags.  

Strep-tclI: ...CCTAGGatgtcatggagccatccgcaatttgaaaaaggcgcaggcgcatatttacta... 

Strep-tclJ: ...GCATGCAAGGAGGTGTGTCTCatgtcatggagccatccgcaatttgaaaaaggcgcaggcgcagaaattttt... 

Strep-tclK: ...GGTACCAAGGAGGTGTGTCTCatgtcatggagccatccgcaatttgaaaaaggcgcaggcgcaataaaaaaa... 

Strep-tclL: ...CTGCAGAAGGAGGTGTGTCTCatgtcatggagccatccgcaatttgaaaaaggcgcaggcgcaaattggaca... 

Strep-tclM: ...GAGCTCAAGGAGGTGTGTCTCatgtcatggagccatccgcaatttgaaaaaggcgcaggcgcaaaaacaaaa... 

Strep-tclP: ...GACGTCAAGGAGGTGTGTCTCatgtcatggagccatccgcaatttgaaaaaggcgcaggcgcaaatatacta... 

Strep-tclS: ...CTCGAGAAGGAGGTGTGTCTCatgtcatggagccatccgcaatttgaaaaaggcgcaggcgcagataattgt... 

 

Sequence context (5’-3’) of all successfully installed C-terminal Strep-tags:  

tclK-Strep: ...gaaggcgtaGGCGCAGGCGCATGGAGCCATCCGCAATTTGAAAAAtaaCTGCAG... 

tclL-Strep: ...agtaataaaGGCGCAGGCGCATGGAGCCATCCGCAATTTGAAAAAtaaGAGCTC... 

tclN-Strep: ...agtgatttaGGCGCAGGCGCATGGAGCCATCCGCAATTTGAAAAAtaaGACGTC... 

tclP-Strep: ...acaatatggGGCGCAGGCGCATGGAGCCATCCGCAATTTGAAAAAtaaCTCGAG... 

tclS-Strep: ...ttacttcctGGCGCATGGAGCCATCCGCAATTTGAAAAAtaaAGATCT... 

  

B

B 
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FIG S4 Plasmid map and sequence of pTclE and its derivatives. (A) pTclE was used to introduce 

tclE into the thrC locus of B. subtilis 168R. The plasmid map shows key features including the 

Pstrong promoter and the micrococcin precursor gene, tclE (black arrow). The complete plasmid 

sequence is shown below with the Pstrong promoter underlined, tclE distinguished in lowercase 

font, and useful restriction sites highlighted yellow. (B) Relevant portions of the His6-tclE and 

GST-tclE inserts in the pTclE derivatives pTclE_His and pTclE_GST. In each case the upstream 

restriction site is highlighted in yellow, affinity tags are underlined, and the first three codons of 

tclE are shown. The GST tag includes a TEV cleavage site (italicized) for tag removal. 

      

AATTCATGTAAAAGATGAGGTTGGTTCATTCTCGAAAATTACATCTGTGTTCTCAGAGCGGGGCGTGACGTTTGAAAAAATCCTTC

AGCTGCCAATTAAAGGCCATGATGAGTTAGCTGAAATCGTAATTGTCACACATCATACATCAGAAGCTGATTTCAGTGATATCCTG

CAAAACCTAAATGATTTGGAAGTCGTTCAAGAAGTCAAAAGCACATATCGTGTAGAAGGGAACGGTTGGAGCTAATGTGGAAAGGA

CTTATCCATCAATATAAAGAATTTTTACCTGTAACAGATCAAACACCGGCGCTAACTTTACATGAAGGAAACACACCTCTTATTCA

CCTGCCGAAGCTGTCTGAGCAGCTCGGAATTGAGCTTCATGTCAAAACGGAAGGCGTCAATCCTACGGGATCATTTAAAGATCGCG

GAATGGTTATGGCTGTGGCAAAGGCAAAAGAAGAAGGCAATGACACGATTATGTGCGCGTCAACAGGTAACACTTCCGCTGCTGCG

GCAGCATATGCAGCCCGTGCTAACATGAAATGCATTGTCATCATCCCGAACGGAAAAATTGCATTTGGAAAACTCGCTCAAGCTGT

CATGTACGGAGCCGAGATTATCGCAATTGACGGAAACTTTGACGATGCGCTTAAAATTGTCCGTTCCATCTGTGAGAAATCACCGA

TTGCCCTTGTCAACTCAGTCAACCCTTACCGCATTGAAGGCCAAAAAACTGCTGCCTTCGGATCCTAGAAGCTTATCGAATTCGCG

GCCGCTTCTAGGCTTGACAAATTGCAGTAGGCATGACAAAATGGACTCAAGGAGGTGTCTAGAATGGGAtccgaattccaaacaaa

caatatcgaaggtttagatgtcactgatttagaatttatcagtgaagaagttactgaaaaagacgagaaagaaatcatgggtgctt

cttgtactacatgtgtttgtacatgcagttgttgtacaacttaaGGCTGCAGGATAAAAAATTTAGAAGCCAATGAAATCTATAAA

TAAACTAAATTAAGTTTATTTAATTAACAACTATGGATATAAAATAGGTACTAATCAAAATAGTGAGGAGGATATATTTGAATACA

TACGAACAAATTAATAAAGTGAAAAAAATACTTCGGAAACATTTAAAAAATAACCTTATTGGTACTTACATGTTTGGATCAGGAGT

TGAGAGTGGACTAAAACCAAATAGTGATCTTGACTTTTTAGTCGTCGTATCTGAACCATTGACAGATCAAAGTAAAGAAATACTTA

TACAAAAAATTAGACCTATTTCAAAAAAAATAGGAGATAAAAGCAACTTACGATATATTGAATTAACAATTATTATTCAGCAAGAA

ATGGTACCGTGGAATCATCCTCCCAAACAAGAATTTATTTATGGAGAATGGTTACAAGAGCTTTATGAACAAGGATACATTCCTCA

GAAGGAATTAAATTCAGATTTAACCATAATGCTTTACCAAGCAAAACGAAAAAATAAAAGAATATACGGAAATTATGACTTAGAGG

AATTACTACCTGATATTCCATTTTCTGATGTGAGAAGAGCCATTATGGATTCGTCAGAGGAATTAATAGATAATTATCAGGATGAT

GAAACCAACTCTATATTAACTTTATGCCGTATGATTTTAACTATGGACACGGGTAAAATCATACCAAAAGATATTGCGGGAAATGC

AGTGGCTGAATCTTCTCCATTAGAACATAGGGAGAGAATTTTGTTAGCAGTTCGTAGTTATCTTGGAGAGAATATTGAATGGACTA

ATGAAAATGTAAATTTAACTATAAACTATTTAAATAACAGATTAAAAAAATTATAAAAAAATTGAAAAAATGGTGGAAACACTTTT

TTCAATTTTTTTGTTTTATTATTTAATATTTGGGAAATATTCATTCTAATTGGTAATCAGATTTTAGAAAACAATAAACCCTTGCA

TAGGGGGATCTCGAGGCCTTCCGAAAATGCGCGGCTTTGAAGCTGAGGGTGCGGCGGCAATCGTGCGCAATGAAGTGATTGAAAAT

CCGGAAACAATAGCGACAGCCATTCGTATCGGAAACCCGGCAAGCTGGGACAAAGCTGTAAAGGCAGCCGAGGAATCCAATGGGAA

A 
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AATTGACGAAGTCACTGATGATGAAATCCTTCACGCATATCAGCTGATCGCCCGTGTAGAAGGCGTGTTTGCAGAACCAGGTTCTT

GCGCGTCTATCGCAGGAGTGCTGAAACAGGTGAAATCCGGAGAAATTCCGAAAGGCAGCAAGGTCGTAGCTGTGTTAACAGGAAAC

GGACTGAAAGATCCGAACACAGCGGTCGACATTTCAGAAATCAAGCCTGTCACATTGCCGACTGATGAAGACAGCATCCTTGAATA

TGTAAAAGGAGCGGCCCGTGTATGAACGAAGCCGACATGCTGTTCTCTGTCACTGTTCCCGGAAGCACAGCTAACCTAGGCCCCGG

CTTTGATTCAGTCGGAATGGCGCTCAGCAGATATTTGAAGCTGACCGTCTTTGAAAGCGACAAATGGTCTTTTGAGGCTGAAACAG

AAACAGTCGCCGGAATTAATTCGAGCTCCTTTAACTTCCTCACCAGTAGTTGTATCGGTACCATAAGTAGAAGCAGCAACCCAAGT

AGCTTTACCAGCATCCGGTTCAACCAGCATAGTAAGAATCTTACTGGACATCGGCAGTTCTTCGAACAGTGCGCCAACTACCAGCT

CTTTCTACAGTTCATTCAGGGCACCGGAGAACCTGCGTGCAATCCATCTTGTTCAATCATGCGAAACGATCCTCATCCTGTCTCTT

GATCCATGGATTACGCGCGACCTTCAGCATCGCCGGCATGTCCCCCTGGCGGACGGGAAGTATCCAGCTCGAGGTCGGGCCGCGTT

GCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGAC

TATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCC

TTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGG

CTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACT

TATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCT

AACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGATAGCTCTTG

ATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAG

ATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGG

ATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCA

ATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTA

CGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATA

AACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGC

TAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTGCCGGCATCGTGGTGTCACGCTCGTCGTTTGGTA

TGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGT

CCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCC

ATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCC

CGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTC

TCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAG

CGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCT

TCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAA

ATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAG

GCGTATCACGAGGCCCTTTCGTCTTCAAGAATT 

pTclE_His insert, His6-TclE: 
   XbaI    

…TCTAGA ATG GGC TCA CAT CAT CAT CAT CAT CAT GGC GGC GGA tcc gaa ttc… 

                     M   G   S   H   H   H   H   H   H   G   G   G   S   G   F 
 

pTclE_GST insert, GST-TEV-TclE: 
   XbaI    

…TCTAGAATGTCCCCTATACTAGGTTATTGGAAAATTAAGGGCCTTGTGCAACCCACTCGACTTCTTTTGGAATATCTTGAAGAAA 

   

AATATGAAGAGCATTTGTATGAGCGCGATGAAGGTGATAAATGGCGAAACAAAAAGTTTGAATTGGGTTTGGAGTTTCCCAATCTT 

 

CCTTATTATATTGATGGTGATGTTAAATTAACACAGTCTATGGCCATCATACGTTATATAGCTGACAAGCACAACATGTTGGGTGG 

 

TTGTCCAAAAGAGCGTGCAGAGATTTCAATGCTTGAAGGAGCGGTTTTGGATATTAGATACGGTGTTTCGAGAATTGCATATAGTA 

 

AAGACTTTGAAACTCTCAAAGTTGATTTTCTTAGCAAGCTACCTGAAATGCTGAAAATGTTCGAAGATCGTTTATGTCATAAAACA 

 

TATTTAAATGGTGATCATGTAACCCATCCTGACTTCATGTTGTATGACGCTCTTGATGTTGTTTTATACATGGACCCAATGTGCCT 

 

GGATGCGTTCCCAAAATTAGTTTGTTTTAAAAAACGTATTGAAGCTATCCCACAAATTGATAAGTACTTGAAATCCAGCAAGTATA 

 

TAGCATGGCCTTTGCAGGGCTGGCAAGCCACGTTTGGTGGTGGCGACCATCCTCCAAAA GGA GGA GAA AAC CTG TAT  

          G   G   E   N   L   Y  

TTT CAA GGC GGA tca gaa ttc… 

 F   Q   G   G   S   E   F 

B 
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FIG S5 Alignment of tRNAglu DNA sequences between relevant bacterial strains. Deviations 

from the B. subtilis trnSL_glu2 sequence are highlighted in yellow. All nucleotide sequences 

were obtained from GenBank. Sequences shown are representative of one of multiple identical 

copies of each tRNAglu gene from each species. Abbreviations are: Bs, B. subtilis str. 168; Mc, 

M. caseolyticus JCSC5402; Ec, E. coli MG1655. 

 

>Bs|trnSL_glu2  GGCCCGTTGG TCAAGCGGTT AAG-ACACCG CCCTTTCACG... 

>Mc|MCCL_tRNA01  GGCCCCTTGG TCAAGCGGTT AAG-ACACCG CCCTTTCACG... 

>Ec|gltT    GTCCCCTTCG TCTAGAGGCC CAGGACACCG CCCTTTCACG... 

 

>Bs|trnSL_glu2   ...GCGGTAACAC GGGTTCGAAT CCCGTACGGG TCA(cca) 

>Mc|MCCL_tRNA01   ...GCGGTAACAC GGGTTCGAAT CCCGTAGGGG TCA(cca) 

>Ec|gltT        ...GCGGTAACAG GGGTTCGAAT CCCCTAGGGG ACG(cca) 

 

 


