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Table S1. Mutational study of the previously predicted GbsR binding site in the
gbsAB regulatory region.

TreA activity
: [U (mg protein)™]
Promoter region Strain gbsR
®(gbsA-treA) Non-induced Induced
on-induce (Nacl + Cho)

DHBA4 + 4+1 110+ 2

TTTITATTTAACAAACTTTATTTA
DHB12 - 1374 153+ 15

AROB9 + 4+2 99+3

TTTITATTTAACAAAGTTTATTTA
AROB4 - 113+ 15 1515
TMB128 + 60 122 +8

TTITATTTAACAAACTTCATTTA
TMB131 - 126 + 23 17121
TMB129 + 4+1 112 + 22

TTTITATTTAACAAACTTTAATTA
TMB132 - 149+ 11 181+ 12
TMB130 + 9+1 161 +21

TTITATTTAACAAACTTTATATA
TMB133 - 1035 129+ 12
AROB10 + 72 1054

TTTTATTTAACAAAGTTCAAATA
AROB5 - 145 + 27 161+ 14

The GbsR binding site, previously suggested by Nau-Wagner et al. (2012) for the
gbsAB operon is underlined (Nau-Wagner et al.,, 2012). Substitutions within this
sequence that were generated through site-directed mutagenesis are marked in red.
B. subtilis strains carrying gbsA-treA operon fusions with the indicated mutations of
the putative GbsR binding site were grown in minimal medium (SMM) without NaCl to
early log phase (ODsyg of 0.25; non-induced). After the addition of 0.4 M NaCl and 1
mM choline (final concentrations) to the cultures, the cells were further grown for 90
min. (induced). Samples from both time points were assayed for their TreA reporter
enzyme activity.
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Table S2. B. subtilis strains used in this study.

Strain Relevant genotype Reference/source
JH642 trpC2 pheAl J. Hoch; BGSC?) 1A96
AROB4 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)8] This study

AROB5 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)9] This study

AROB9 A(treA::erm)2 [amyE::@(gbsA -treA)8] This study
AROBI10 A(treA::erm)2 [amyE::®(gbsA -treA)9] This study

BWB23 A(treA::erm)1 (gbsR::neo)1 amyE::[ ®(opuB’-treA)1]  This study

BWB25 A(treA::erm)2 [amyE::®(opuBA™-treA)2] This study

BWB26 A(treA::erm)2 [amyE::®(opuBA™-treA)3] This study

BWB27 A(treA::erm)2 [amyE::®(opuBA™-treA)4] This study

BWB28 A(treA::erm)2 [amyE::®(opuBA™-treA)5] This study

BWB29 A(treA::erm)2 (gbsR::neo)1 [amyE::®(opuBA’-treA)2]  This study
BWB30 A(treA::erm)2 (gbsR::neo)1 [amyE::®(opuBA’™-treA)3]  This study
BWB31 A(treA::erm)2 (gbsR::neo)1 [amyE::®(opuBA’-treA)4]  This study
BWB32 A(treA::erm)2 (gbsR::neo)1 [amyE::®(opuBA’-treA)5]  This study
BWB33 A(treA::erm)2 [amyE::®(opuBA™-treA)6] This study
BWB34 A(treA::erm)2 [amyE::®(opuBA™-treA)7] This study
BWB35 A(treA::erm)2 (gbsR::neo)1 [amyE::®(opuBA’-treA)6]  This study
BWB36 A(treA::erm)2 (gbsR::neo)1 [amyE::®(opuBA’-treA)5]  This study
BWB127 A(treA::erm)2 [amyE::®(opcR -treA)1]1 This study
BWB130 A(treA::erm)2 [amyE::®(opcR-treA)1]1 A(gbsR::spc)2  This study
BWB131 A(treA::erm)2 [amyE::®(opcR’-treA)1]1 AlopcR::zeo)2 This study
BWB132 A(treA::erm)2 [amyE::®(opcR’-treA)1]1 A(yvaV::tet)2  This study
DHB2 A(treA::erm)2 [amyE::®D(gbsR -treA)1] This study
TMB647 A(treA::erm)2 [amyE::®(gbsR -treA)1] A(gbsR::spc)2  This study
TMB648 A(treA::erm)2 [amyE::®D(gbsR-treA)1] A(yvaV::tet)2 This study
TMB649 A(treA::erm)2 [amyE::®(gbsR -treA)1] A(opcR::zeo)2  This study

DHB4 A(treA::erm)2 [amyE::D(gbsA™-treA)1 (Nau-Wagner et al., 2012)
DHB12 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)1] (Nau-Wagner et al., 2012)
GNB37 A(treA::erm)2 (Nau-Wagner et al., 2012)
STHBO1 A(opcR::zeo)1 This study

STHBO7 A(treA::erm)2 A(opcR::zeo)2 A(yvaV::tet)3 (Ronzheimer et al., 2018)
STHBOS A(treA::erm)2 A(opcR::zeo)2 (Ronzheimer et al., 2018)
STHBO9 A(treA::erm)2 A(yvaV::tet)2 This study

STHB14 A(gbsR::spc)1 This study

STHB15 A(treA::erm)2 A(gbsR::spc)2 This study

STHB16 A(treA::erm)2 A(opcR::zeo)2 A(gbsR::spc)3 This study

STHB17 A(treA::erm)2 A(yvaV::tet)2 A(gbsR::spc)3 This study

STHB18 A(treA::erm)2 A(opcR::zeo)2 A(yvaV::tet)3 This study

A(gbsR::spc)4
STHB33 A(treA::erm)2 [amyE::DopuCA -treA]1 This study

a) BGSC: Bacillus Genetic Stock Center (Columbus, OH, USA). The genome sequence of this
strain has been reported (Smith et al., 2014).
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Table S2. B. subtilis strains used in this study (continuation).

Strain Relevant genotype Reference/source

STHB34 A(treA::erm)2 A(opcR::zeo)2 A(yvaV::tet)3 This study
[amyE::@opuCA -treA]1

STHB35 A(treA::erm)2 A(opcR::zeo)2 [amyE::DopuCA™-treA]1  This study

STHB36 A(treA::erm)2 A(yvaV::tet)2 [amyE::QopuCA™-treA]1  This study

STHB37 A(treA::erm)2 A(gbsR::spc)2 [amyE::@opuCA™-treA]1  This study

STHB38 A(treA::erm)2 A(opcR::zeo)2 A(gbsR::spc)3 This study
[amyE::@opuCA -treA]1

STHB39 A(treA::erm)2 A(yvaV::tet)2 A(gbsR::spc)3 This study
[amyE::@opuCA -treA]1

STHB40 A(treA::erm)2 A(opcR::zeo)2 A(yvaV::tet)3 This study
A(gbsR::spc)4  [amyE::@opuCA™-treA]1

STHB49 A(treA::erm)2 [amyE::@opuBA’-treA]1 This study

STHB50 A(treA::erm)2 A(opcR::zeo)2 A(yvaV::tet)3 This study

[amyE::@opuBA™-treA]1
STHB51 A(treA::erm)2 A(opcR::zeo)2 [amyE::DopuBA™-treA]1  This study
STHB52 A(treA::erm)2 A(yvaV::tet)2 [amyE::DopuBA™-treA]1  This study
STHB53 A(treA::erm)2 A(gbsR::spc)2 [amyE::@opuBA ™-treA]1  This study

STHB54 A(treA::erm)2 A(opcR::zeo)2 A(gbsR::spc)3 This study
[amyE::@opuBA™-treA]1

STHB55 A(treA::erm)2 A(yvaV::tet)2 A(gbsR::spc)3 This study
[amyE::@opuBA™-treA]1

STHB56 A(treA::erm)2 A(opcR::zeo)2 A(yvaV::tet)3 This study
A(gbsR::spc)4 [amyE::@opuBA™-treA]1

STHB78 A(treA::erm)2 [amyE::®(gbsA -treA)2] This study

STHB79 A(treA::erm)2 [amyE::®(gbsA -treA)3] This study

STHBS8O0 A(treA::erm)2 [amyE::®(gbsA -treA)4] This study

STHBS82 A(treA::erm)2 [amyE: @O(gbsA-treA)5] This study

STHBS83 A(treA::erm)2 [amyE: @O(gbsA-treA)6] This study

STHB84 A(treA::erm)2 [amyE::®(gbsA -treA)7] This study

STHBS85 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)2] This study
STHBS86 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)3] This study
STHBS87 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)4] This study
STHBS89 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)5] This study
STHB90 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)6] This study
STHBI91 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)7] This study

TMB118  A(opuA::tet)3 A(opuC::spc)3 AlopuD::neo)2 (Teichmann et al., 2017)
A(opuB::erm)3

TMB128  A(treA::erm)2 [amyE::®(gbsA -treA)10] This study

TMB129  A(treA::erm)2 [amyE::®(gbsA -treA)11] This study

TMB130  A(treA::erm)2 [amyE::®(gbsA -treA)12] This study

TMB131  A(treA::erm)2 (gbsR::neo)1 [amyE::D(gbsA™-treA)10]  This study
TMB132 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)11]  This study
TMB133 A(treA::erm)2 (gbsR::neo)1 [amyE::®(gbsA-treA)12]  This study
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Table S3. Osmotic induction of opuB, opuC, and opcR expression.

Osmolarity TreA activity [U (mg protein)1]®
Medium
(mosmol kgt)?  ®(opuBA-treA) D(opuCA-treA) ®(opcR-treA)

SMM 356 33 £+ 1 133 t 5 17 £ 1
SMM 0.68 M glycerol 1100 13 + 2 95 t 8 10 + 1
SMM 0.4 M NacCl 1188 81 + 2 278 t 4 21 =+ O
SMM 0.4 M KCI 1178 93 + 3 247 t 5 27 t 4
SMM 0.62 M sucrose 1118 89 * 20 304 t 24 35 + 3

a) The osmolarities of the different growth media were taken from the literature
(Hoffmann et al., 2013)

b) The B. subtilis reporter fusion strains STHB49 (opuBA-treA), STHB33 (opuCA-treA) and,
BWB127 (opcR-treA) were grown in the indicated media to mid-exponential growth
phase (ODs;5 1-1.5) and samples were assayed for TreA reporter enzyme activity. The
given data are the mean and standard deviations of four independent biological
replicates, which were each assayed twice.
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Table S4. Oligonucleotides used in this study.

Resulting
Primer name Primer sequence (5°-3°)2) plasmid /
application
Smal-opuB for AAACCCGGGCAACGGTTTCATCCTTTCAGC
Bglll-opuB rev AAAAGATCTGTTCAACATCCGGGCTGGA pSTHE7
OpuC TreAl for AAACCCGGGCACAGCTGATCATCCCTTCA
OpuC TreArev AAAGGATCCCCCGCTCGATATCCGGTC pSTH62
OpcR-treA_for CTACCCGGGGCAAGCTTAATCGCTTCATCC
OpcR-treA_rev GATGGATCCCTGGCTCATCCGTGTTTTGC PBW34
GbsR-treA_for AAACCCGGGCTGCCAAGCCGGCGTAATAT pGNB10
GbsR-treA_rev AAAGGATCCGATATCCTCATCGAGATCTTCC

gbsR_B.sub_IBA3_for AAGCTCTTCAATGGATGAAAATCCAGAATTTGCAGCT
gbsR_B.sub_IBA3_rev AAGCTCTTCACCCCTTTGTTTCGACCGGTATAAATTTA  pSTHO2

AAA

opuB_mut1_for TTTAAACTGAACAAATTGAATAAACTTAATTTTG

opuB_mutl_rev TTTTTCAGACAATTGAATGCTTC PBW?7

opuB_mut2_for CAAATTGAATAAACTTAATTTTGGAG

opuB_mut2_rev TTAAATTTAATTTTTCAGACAATTGAATG PBWS

opuB_mut3_for CTGAAAAATTCCCTTTAAACTGAACAAATTGAATAAA
CTTAATTTTG pBW9

opuB_mut3_rev ACAATTGAATGCTTCCCATTATAG

opuB_mut4_for CAAATTGAATAAACTTAATTTTGGAG

opuB_mut4_rev TTTTTCAGACAATTGAATGCTTC pBW10

opuB_mut5_for TTAAACTGAACAAATTGAATAAACTTAATTTTG

opuB_mut5_rev AAATTTAATTTTTCAGACAATTGAATG PEWIL

opuB_mut6_for AAACTGAACAAATTGAATAAACTTAATTTTG

opuB_mut6_rev ATTTAATTTTTCAGACAATTGAATGC pBW12

GbsRbind_mut1_for TTTTATTTAACAAACTTTATTTACGTC

GbsRbind_mut1_rev TGTTTTTAACAACCTTAATCTAAC pDH2 1.1

GbsRbind_mut2_for CAAACTTAATTTACGTCAAGG

GbsRbind_mut2_rev AAAAATTTAATGTTTTTAACAACCTTAATC pDH2 2.1

GbsRbind_mut3_for CCCTTTTTATTTAACAAACTTTATTTACGTC

GbsRbind_mut3_rev AATGTTTTTAACAACCTTAATCTAAC pDH2 3.1

GbsRbind_mut2_for CAAACTTAATTTACGTCAAGG

GbsRbind_mut1_rev TGTTTTTAACAACCTTAATCTAAC PDH2 5.2

GbsRbind_muté_for TTTTATTTAACAAACTTTATTTACGTCAAG

GbsRbind_mut6_rev AAATTTAATGTTTTTAACAACCTTAATC PDH2 6.5

GbsRbind_mut7_for ATTTAACAAACTTTATTTACGTCAAG

GbsRbind_mut6_rev AAATTTAATGTTTTTAACAACCTTAATC PDH2 7.p

gbsAB_zu_opuC_1 for  GTTAAAAACATTAAATTTTTATTTAACAAAGTTTATTT
ACGTCAAGGAGGCTTATATGAG

gbsAB_zu_opuC_1_rev  CTCATATAAGCCTCCTTGACGTAAATAAATAAACTTTG pARO14
TTAAATAAAATTTAATGTTTTTAAC
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Table S4. Oligonucleotides used in this study (continuation).

Resulting
Primer name Primer sequence (5°-3)2) plasmid /
application
gbsAB_zu_opuC_kompl_for GTTAAAAACATTAAATTTTTATTTAACAAAGTTC
AAATACGTCAAGGAGGCTTATATGAG AROLS
gbsAB_zu_opuC_kompl_rev  CTCATATAAGCCTCCTTGACGTATTTGAACTTTG
TTAAATAAAAATTTAATGTTTTTAAC
gbsAB_zu_opuC_2_for GTAAAAACATTAAATTTTTATTTAACAAACTTCA
TTTACGTCAAGGAGGCTTATATGAG
gbsAB_zu_opuC_2._rev CTCATATAAGCCTCCTTGACGTAAATGAAGTTTG PTM22
TTAAATAAAAATTTAATGTTTTTAAC
gbsAB_zu_opuC_4 for GTTAAAAACATTAAATTTTTATTTAACAAACTTT
ATATACGTCAAGGAGGCTTATATGAG
gbsAB_zu_opuC_4 rev CTCATATAAGCCTCCTTGACGTATATAAAGTTTG PTM23
TTAAATAAAAATTTAAGTTTTTAAC
gbsAB_zu_opuC_3_for GTTAAAAACATTAAATTTTTATTTAACAAACTTT
AATTACGTCAGGAGGCTTATATGAG
pTM24

gbsAB_zu_opuC_3 rev

GbsR Knout Spc P1
GbsR Knout Spc P2

GbsR Knout Spc P3

GbsR Knout Spc P4
GbsR Knout Spc P5

GbsR Knout Spc P6

OpcR Knout P1
OpcR Knout Zeo P2

OpcR Knout Zeo P3

OpcR Knout P4
OpcR Knout Zeo P5

OpcR Knout Zeo P6

YvaV Knout P1
Yvav Knout Tet P2

YvaV Kneu2 Tet P3

YvaV Knout P4
YvaV Knout Tet P5

YvaV Knout2 Tet P6

BS_gbsA_for
BS gbsA_rev Dy781

CTCATATAAGCCTCCTTGACGTAATTAAAGTTTG
TTAAAATAAAAATTTAATGTTTTTAAC
TCTAAATCCGCGTCCTTGAAAACAATATTT
CTTGCCAGTCACGTTACGTTATTAGTTATATATA
GCTGCAAATTCTGGATTTTCATCCAT
TCATAGCTGTTTCCTGTGTGAAATTGTTATAGAC
CGGAGAAATTTTTAAATTTATACCGG
TTAAGCGGTAAAAGAGACTGTATGAAATTG
ATGGATGAAAATCCAGAATTTGCAGCTATATAT
AACTAATAACGTAACGTGACTGGCAAG
CCGGTATAAATTTAAAAATTTCTCCGGTCTATAA
CAATTTCACACAGGAAACAGCTATGA
ATAAATTCTTCAACAAACTCATTTGCCGG
CCATATCAAGATAACTTCGTATAATGTATGTTGA
AGGCATTCCAAACGTATGCATATTTT
CCATATCAAGATAACTTCGTATAATGTATGTTGA
AGGCATTCCAAACGTATGCATATTTT
GTAAAGCAATACTCGTCTGCTTTTGTTTTA
AAAATATGCATACGTTTGGAATGCCTTCAACAT
ACATTATACGAAGTTATCTTGATATGG
TATTTTAGAGAGCTGCATTCTTTTGTTTTCTAAT
GTATGCTATACGAAGTTATTCAGTCC
GATAAATTCCTCAACAAATTCGTCTGCC
CCGTAATGCTATGTTAGCATTACTCTTTTCCATG
TTTTCCGCGATTCTTTCTATAAAATG
AAATTGTTATCCGCTCACAATTCCACACAACATA
TTTGAGAGCGAAGACATTTTTAAATATGTG
CAGTGAAATAAACCGGTAAATCTAGGTCTC
CATTTTATAGAAAGAATCGCGGAAAACATGGAA
AAGAGTAATGCTAACATAGCATTACGG
CACATATTTAAAAATGTCTTCGCTCTCAAATATG
TTGTGTGGAATTGTGAGCGGATAACAATTT
GGGACTTTGACAGTTTAAAAACC
DY781-ATAAGCCTCCTTGACGTAAATAA

A(gbsR::spc)

A(opcR::zeo)

A(yvaV::tet)

EMSA
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Table S5. Plasmids used in this study.

Plasmid Description Resistance Reference
pASG- Expression plasmid for E. coli with a bla IBA
IBA3 AHT-inducible tet-promoter and a C-terminal (Gottingen,
Strep-tag Il Germany)
pJMB12) (amyE::treA) cat bla, cat (Hoffmann et
al., 2013)
p726 Zeocin resistance cassette (zeo) bla, zeo (Yanetal.,
2008)
pDG1515 Tetracycline resistance cassette (tet) bla, tet (Guerout-
Fleury et al.,
1995)
pDG1726  Spectinomycin resistance cassette (spc) bla, spc (Guerout-
Fleury et al.,
1995)
pDH2b) amyE::®[gbsA™-treA)1] cat bla, cat (Nau-Wagner
etal., 2012)

pARO14 Substitution of CTTTATT/GTTTATT within the bla, cat This study
predicted GbsR-BS [D(gbsA-treA)8]

pARO15 Substitution of CTTTATT/GTTCAAA within the bla, cat This study
predicted GbsR-BS [D(gbsA-treA)9]

pBW7 Deletion of TTAAA within the GbsR-BS [®(opuB™- bla, cat This study
treA)2]

pBW8 Deletion of ACTGAA within the GbsR-BS bla, cat This study
[D(opuB™-treA)3]

pBW9 Substitution of TTAAAT/TTCCCT within the bla, cat This study
GbsR-BS [D(opuB™-treA)6]

pBW10 Deletion of TTAAATTTAAACTGAA within the bla, cat This study
GbsR-BS [D(opuB™-treA)4]

pBW11 Insertion of TTAAATTTAAACTGAA/TTAAATTTT bla, cat This study
TAAACTGAA within the GbsR-BS [®(opuB -
treA)5]

pBW12 Deletion of TTAAATTTAAACTGAA/TTAAATAAA bla, cat This study
CTGAA within the GbsR-BS [D(opuB™-treA)7]

pBW34 amyE::®(opcR-treA) bla, cat This study

pGNB10  amyE::®[gbsR™-treA)1] cat bla, cat This study

a

In this plasmid, a promoter-less treA reporter gene is flanked by 5'- and 3’-segments of the
B. subtilis amyE gene, thereby allowing the stable integration of the construct as a single
copy into the chromosome via a double homologous recombination event. Integration of
the construct can be selected for via a chloramphenicol resistance mediated by the cat gene
that is present behind the 3’-end of the treA reporter gene. The double homologous
recombination event disrupts the non-essential amyE gene, thereby resulting in an amylase-
minus phenotype that can be scored on starch plated flooded with an iodine solution.

All operon fusion constructs in which a promoter region of interest is fused to a promoter-
less treA gene can be integrated as a single copy reporter fusion into the chromosomal B.
subtilis amyE gene.

b
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Table S5. Plasmids used in this study (continuation).

Plasmid Description Resistance Reference

pDH2 1.1 Deletion of TTAAAT within the GbsR-BS bla, cat This study
[D(gbsA™-treA)2]

pDH2 2.1  Deletion of ATTTAA within the GbsR-BS bla, cat This study
[D(gbsA™-treA)3]

pDH2 3.1  Substitution of TTAAAT/TTCCCT within the bla, cat This study
GbsR-BS [D(gbsA™-treA)4]

pDH2 5.2  Deletion of TTAAATTTTTATTTAA within the bla, cat This study
GbsR-BS [D(gbsA™-treA)5]

pDH2 6.5 Insertion of TTAAATTTTTATTTAA/TTAAATTTITT  bla, cat This study
TATTTAA within the GbsR-BS [D(gbsA-treA)6]

pDH2 7.p  Deletion of TTAAATTTTTATTTAA / bla, cat This study
TTAAATTTATTTAA within the GbsR-BS [D(gbsA -
treA)7]

pSTHO2 B. subtilis gbsR gene cloned into pASK-IBA3 bla This study

pSTH62 amyE::®(opuCA-treA) cat bla, cat This study

pSTH67 amyE::®(opuBA-treA) cat bla, cat This study

pTM22 Substitution of CTTTATT/CTTCATT within the bla, cat This study
predicted GbsR-BS [D(gbsA -treA)10]

pTM23 Substitution of CTTTATT/CTTTATA within the bla, cat This study
predicted GbsR-BS [D(gbsA-treA)12]

pTM24 Substitution of CTTTATT/CTTTAAT within the bla, cat This study
predicted GbsR-BS [D(ghbsA-treA)11]
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Fig. S1. Putative three-dimensional structures of GbsR and its homologues OpcR
and YvaV of B. subtilis. In silico models of the GbsR (A), OpcR (B) and YvaV
proteins (C) were built using the protein structure homology server “swiss
model” (Waterhouse et al., 2018) with the crystal structure of the DNA-binding
protein Mj223 of M. jannaschii (PDB entry 1KU9) (Ray et al., 2003) as the
template. The winged helix-turn-helix region is represented in green, the inter-
domain linker region is shown in yellow. The variably folded region covering the
aromatic residues potentially involved in effector-binding are highlighted in pink
(A), dark grey (B) and dark blue (C).
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DLVIOSIAETMOLYGI TRSVG I LYGTMYMROE -MTLO EMRE ELOMSKP SMSTGYKKLODLNYVKKTFHRGIRKNTFVAEKDF FKFETNFEPPKWER
DLVIDSIAETMOLYGI TRSVGILYGTMYMROE -MTLOEMREELOMSKPSMS TGVKKLODLNVVKKTFHRGIRKHTFVAEKDFFKFETNFEPPKWER
DLVIDSIAETMDLYGITRSVGILYGTMYMRDE -MTLDEMREEL OMSKP SMSTGVKKLODLNVVKKTFHRGIRKHTFVAEKDE FKFETNFEPPKWER
DLVIDSIAETMOLYGITRSVGILYGTMYMRDE -MTLOEMREEL OMSKPSMSTGVKKLQDLNVVKKTFHRGIRKHTFVAEKDFFKFRTNFEPPKWER
DLVIOSIAETMOLYGITRSYGILYGTMYMROE -MTLDEMREELOMSKP SMSTGYKKLODLNYYKKTFHRGIRKHTFVAEKDFFKFETNFEPPKWER
DLVIDSIAETMOLYGITRSVGILYGTMYMROE -MTLOEMREELOMSKP SMSTGVKKLODLNVVKKTFHRGIRKHTFVAEKDF FKFETNFEPPKWER
DLVIDSIAETMDLYGITRSVGILYGTMYMRDE -MTLOEMREELOMSKP SMSTGVKKLODLNVVKKTFHRGIRKHTFVAEKDF FKFETNFEPPKWER
DLVIDSIAETMOLYGI TRSYGILYGTMYMROE -MTLOEMREELOMSKPSMSTGYKKLQDLNVYKKTFHRGIRKNTFVAEKDFFKFETNFEPPKWER
DLVIOSIAETMOLYGITRSVGILYGTMYMROE -MTLOEMREELOMSKP SMSTGVKKLODLNVVKKTFHRGIRKHTFVAEKDFFKFETNFEPPKWER
DLVIDSIAETMDLYGITRSVGILYGTMYMRODE -MTLOEMREEL OMSKP SMSTGVKKLODLNVVKKTFHRGIRKHTFVAEKDF FKFETNFEPPKWER
DLVIOSIAETMOLYGITRSVGILYGTMYMROE -MTLOEMREELOMSKP SMSTGYKKLODLNYVKKTFHRGIRKNTFVAEKDFFKFETNFEPPKWER
DLVIOSIAETMOLYGITRSVGILYGTMYMROE -MTLDEMREELOMSKP SMSTGYKKLODLNYVKKTFHRGIRKHTFVAEKDEFKFETNFEPPKWER
DLVIDSIAETMDLYGITRSVGILYGTMYMRDE - MTLDEMREEL OMSKP SMSTGVKKLODLNVVKKTFHRGIRKHTFVAEKDF FKFETNFEPPKWER
DLVIDSIAETMDLYGITRSVGILYGTMYMROE -MTLOEMRE ELOMSKP SMSTGVKKLQDLNYVKKTFHRGIRKHTFVAEKDF FKFETNFEPPKWER
DLVIOSIAETMOLYGITRSYGILYGTMYMROE -MTLOEMREELOMSKP SMSTGYKKLODLNYYKKTFHRGIRKHTFVAEKDFFKFETNFEPPKWER
DLVIDSIAETMDLYGITRSVGILYGTMYMROE -MTLOEMREELOMSKP SMSTGVKKLODLNVVKKTFHRGTRKHTFVAEKDFFTFETNFEPPKWOR
DLVIOSIAETMOLYGITRSVGILYGTMYMROE -MTLOEMREEL OMSKP SMSTGVKKLQDLNVVKKTFHRGTRKHTFVAEKDFFTFETNFEPPKWOR
DLVIOSIAETMOLYGITRSVGILYGTMYMROE -MTLOEMREELOMSKP SMSTGYKKLODLNYVKKTFHRGTRKNTFVAEKDFFTFETNFEPPKWOR
DLVIDSIAETMDLYGITRSVGILYGTMYMROE -MTLDEMREEL OMSKP SMSTGVKKLODLNVVKKTFHRGTRKHTFVAEKDEFTFETNFEPPKWOR
DLVIDSIAETMDLYGITRSVGILYGTMYMRDE -MTLDEMREEL OMSKP SMSTGVKKLODLNVVKKTFHRGTRKHT FVAEKDFFTFETNFEPPKWOR
DLVIDSIAETMOLYGI TRSVGILYGTMYMRDE -MTLO EMREELOMSKP SMSTGYKKLQDLNVVKKTFHRGTRKNTFVAEKDFFTFRTNFEPPKWOR
DLVIOSIAETMOLYGITRSVGILYGTMYMROE -MTLOEMREELOMSKP SMSTGVKKLODLNVYKKTFHRGTRKHTFVAEKDFFTFETNFEPPKWOR
DLVIDSIAETMDLYGITRSVGILYGTMYMRDE -MTLOEMREELOMSKP SMSTGVKKLODLNVVKKTFHRGTRKHTFVAEKDFFTFETNFEPPKWOR
DLVIOSIAETMOLYGITRSVGILYGTMYMROE -MTLOEMRE ELOMSKP SMSTGVKKLODLNYVKKTFHRGTRKHTFVAEKDFFTFETNFEPPKWOR
DLYIDSIAETMOLYGI TRSYGILYGTMYMROE -MTLOEMREELOMSKPSMS TGYKKLODLNVYKKTFHRGTRKNTFVAEKDFFTFETNFEPPKWOR
DLVIDSIAETMDLYGI TRSVGILYGTMYMRDE -MTLOEMREELOMSKPSMS TGVKKLODLNVVKKTFHRGTRKHTFVAEKDFFTFETNFEPPKWOR
DLVIDSIAETMDLYGITRSVGILYGTMYMRDE -MTLDEMRE EL OMSKP SMSTGVKKLQDLNVVKKTFHRGTRKHT FVAEKDFFTFETNFEPPKWOR
DLVIOSIAETMOLYGITRSAGILYGTMYLSOE -MTLDEMREELOMSKPSMSTGYKKLODLN I VKKTFHRGRRKNS FVAEKDFFKFETS FEPQOKWER
DLVIOSIAETMOLYGI TRSAGILYGTMYLSDE -MTLDEMREELOMSKP SMSTSVKKLODLN I VKKTFHRGRRKHS FVAEKDFFTFETSFEPOKWER
DLVIDSIAETMDLYGITRSAGILYGTMYLSDE -MTLOEMREELOMSKP SMSTSVKKLODLNVVKKT FHRGRRKHS FVAEKDF FKFETS FEPKKWER
DLVIOSIAETMOLYGITRSAGILYGTMYLSOE -MTLOEMREELOMSKP SMSTSVKKLODLHYVKKTFHRGRRKNS FVAEKDF FKFETS FEPKKWER
DLVIOSIAETMOLYGITRSAGILYGTMYLSOE -MILOEMREELOMSKPSMSTSVKKLODLNYYKKTFHRGRRKHS FVAEKDFFKFETSFEPOKWER
DLVIDSIAETMDLYGITRSAGILYGTMYLSDE -MTLOEMREEL OMSKPSMSTSVKKLODLNVVKKTFHRGRRKHS FVAEKDF FKFETS FEP OKWER
DLVIOSIAETMOLYGITRSAGILYGTMYLSOE -MTLOEMREELOMSKP SMSTGVKKLODLNYVKKTFHRGRRKNS FVAEKDF FKFETS FEPOKWER
DLVIOSIAETMOLYGITRSAGILYGTMYFSOE-MILDEMREELOMSKP SMSTSVKKLODLNYYKKTFHRGRRKNS FVAEKDFFKFETSFEP QOKWER
DLVIDSIAETMDLYGITRSAGILYGTMYLNEE -MTLDEMREELOMSKP SMSTGVKKLODMN | VKKTFHRGRRKHS FVAEKDF FK FEMN FEP OKWER
DLVIDSIAETMDLYGITRSAGILYGTMYLNEE -MTLDEMRE ELOMSKP SMSTGVKKLQDMN | VKKTFHRGRRKHS FVAEKDF FK FEMN F EP OKWER
DLVIDSIAETMOLYGITRSAGILYGTMYLNEE -MTLOEMREELOMSKPSMSTGYKKLQDMN | VKKTFHRGRRKNS FVAEKDF FKF EMNF EP QKWER
DLVIOSIAETMOLYGI TRSAGILYGTMYLNEE -MTLOEMREELOMSKP SMSTGVKKLODMN | VKKTFHRGRRKHS FVAEKDF FK FEMN FEP OKWER
DLVIDSIAETMDLYGITRSAGILYGTMYLNEE -MTLOEMREELOMSKP SMSTGVKKLQDMN | VKKTFHRGRRKHS FVAEKDF FK FEMN FEP OKWER
DLVIOSIAETMOLYGITRSAGILYGTMYLNEE -MTLOEMREELOMSKP SMSTGVYKKLQDMN | VKKTFHRGRRKNS FVAEKDF F K FEMN WER
DLVIDSIAETMOLYGI TRSAGILYGIMYLNEE -MTLOEMREELOMSKPSMS TGVKKLODMN I VKKTFHRGRRKNHS FVAEKDF FK FEMN F EP OKWER
DLVIDSIAETMDLYGITRSAGILYGTMYLNEE - MTLDEMREEL OMSKP SMSTGVKKLQDMN | VKKTFHRGRRKHS FVAEKDF FK FEMN FEP OKWER
DLVIDSIAETMDLYGITRSAGILYGTMYLNEE -MTLDEMRE ELOMSKP SMSTGVKKL QDMN | VKKTFHRGRRKNS FVAEKDF FK FEMN FEP OKWER
DLVIOSIAETMOLYGITRSAGILYGTMYLNEE -MTLDEMREELOMSKP SMSTGYKKLODMN | VKKTFHRGRRKHS FVAEKDFLKFEMN FEP QKWER
DLVIDSIAETMDLYGITRSAGILYGTMYLNEE -MTLOEMREELOMSKP SMSTGVKKLODMN | VKKTFHRGRRKHS FVAEKDF FKFETNFEP OKWER
DLVIDSIAETMOLYGITRSAGILYGTMYLNEE -MTLOEMREELOMSKP SMSTGVKKLQDMN | VKKTFHRGRRKHS FVAEKDF FKFETNFEP OKWER
DLVIDSIAETMOLYGI TRSAGILYGTMYLNEE -MTLOEMREELOMSKPSMSTGYKKLQDMN I VKKTFHRGRRKNS FVAEKDF FK FEMN F EP QKWER
DLVVOSIAETMOLYGVTRSAGTLYGTMYLEGD -MTLOEMREKL GMSKP SMSTGVKKLOEFNVVKKTFRKGKRKQTVVAEKDFFOFESNFETOKWER
GLVTESIAETMDLYGVTGSVGNLFGTMYFEND - MTLOEMREKL GMSKP SMSTGVRRLOELD I VKKTFIKGSRKHTYVAEKDF FHFEA HKWER
GLVTESIAETMDLYGVTGSVGNLFGTMY FEND -MTLDEMREKL GMSKP SMSTGVRRLOELD I VKKTFIKGSRKNTVVAEKDF FHFEANFETHKWER
GLVTESIAETMOLYGVTGSVGNLFGTMY FEND -MTLDEMREKL GMSKP SMSTGYRRLOELD | VKKTFIKGSRKHTVVAEKDF FHFEANFETHKWER
TFVIDSIAETMOLYGVTRSAGTLYGTMYFEDD . MHLOEMRERL GMSKPSMSTSVKKLODFD | VKMTFTKGSRKHTYVAEKDFFKFETHFESHKWER
DKVIGAIAETMOLYGVTPAAANLYATMY FKGQ - MTLOEMRS EL GMSKP SMSTSVRKLQE | EMVKKTFTRGSRKHTYVAEKNF FRS EMV F ¥ COMWE R
OKVIGAIAETMOLYGYTPAAANLYATMY FKOQ-MTLOEMRTELGMSKP SMSTSVRKLOE I EMYKKTFTRGSRKHTVVAEKNFFRSEMV F ¥ COMWER
DKVIGAIAETMOLYGVTPAAANLYATMY FKEQ - MTLOEMRTELGMSKPSMSTSVRKLOE | EMVKKTFTRGSRKHTVVAEKNFFRSE | AFYCOMWER
DKVIGAIAETMDLYGVTPAAANLYATMY FKDQ-MTLOEMRT ELGMSKP SMSTSVRKLQE | EMVKKTFTRGSRKHTVVAEKNF FRS EMAF ¥ COMWE R
DVVIOSIAETMOLYGYTPSAGKLYGTMYFSGP - LNLOEMKDELKMSKPSMSTAVRTLOD I SMYHKTWLKGSRKDVFVAEKNFFKSEIDFECKKWOR
DVVVSALADTMDLYGVTPSVGRLYGMLY FMDEPVTLOOMSEEL GMSKP TMSTS IRSLON I DMVHKVWKKGVRKDLY EAEKDFSKSEFS FECKKWAR
DVVVSALADTMOLYGVTPSVGRLYGMLY FMOEPYTLOOMSEELGMSKP TMSTS IRSLON I DMVHKVWKKGVRKDLY EAEKDFSKSEFS FECKKWOR
DVVYSALADTMOLYGYTPSVGRLYGMLY FMOEPYTLOOMSEELGMSKP TMSTS IRSLONI DMYHKVWKKGVRKDLY EAEKDFSKSEFS FECKKWOR
DVVVSALADTMDLYGVTPSVGRLYGMLYFMDEPVTLDOMSEELGMSKP TMSTS IRSLON I DMVHKVWKKGVRKDLY EAEKDFSKSEFS FECKKWOR
DVVVSALADTMDLYGVTPSVGRLYGMLYFMDEPVTLDOMSEELGMSKP TMSTS IRSLON | DMVHKVWKKGVRKDLY EAEKDFSKSEFS FECKKWOR
01 vEoATRETRoL YRvIe sYBRLYAVLBF s coRMER oMok sLORERR ST C LS L) emvolivwn ke BRDLYX ARu BeF  SRs rlfcx ke R
AHIKDGIADTMD I YGVNRS | GOLYATLYLHOGPMTLOOLRD EL GMSKGSMSLGVRKLLEEKL IHRVYRKGERKDLY EAEKDFFHFETTFETRRWER
AlanIAnlllnlvcvnk5|GnlvAuVLsnnnlnLnuunuﬁls!csuhcvlkuntnllmulvm(mllnlvu\lonrmrrlsﬂlvnawm
A1IKDGIADTMD I YGVNRSVGOLYATLYLNDGPMTLODLRDELGMSKGSMS | GVRKLLEEK | I HRVYRKGERKDLYEAEKDFFQFF IS FETRRWER
DHLIORIAENMHT FGMPSTVGR I LGI | YMNRKPMTLNELSEETGMSKTRMSQVVREMLD VN I AEKVFEKGVRKDLYDVEQDYYQTE I TLESANWSK
OHFIERIAENMHAFGMPSTYGRYLGI | YMNRKPMTLTELSEATGMSKTRMSQVVREMLDAN | AEKVFEKGVRKDLYEVEQDYYQTE I TLESATWSK
DHFIERIAENMHAFGMPSTVGRVLGI | YMNRKPMILTELSEATGMSKTRMSQVVREMLDAN | AEKVFEKGVRKDLYEVEQDYYQTFITLESATWSK
DHFIERIAENMHAFGMPSTVGRVLGI | YMNRKPMTLTELSEATGMSKTRMSOVVREMLDAN I AEKVF EKGVRKDLYEVEQDYYQTEITLESATWSK
DHFIERIAENMHAFGMPSTYGRVLGI | YMNRKPMTLTELSEATGMSKTRMSQVVREMLDAN I AEKVFEKGVRKDLYEVEQDYYQTEITLESATWSK
DHFIEKIAENMHAFGMPSTVGRVLGI | YMNRKPMTLTELSEATGMSKTRMSQVVREMLDAN | AEKVFEKGVRKDLYEVEQDYYOTEI TLESATWSK
DHFIERIAENMHAFGMPSTVGRVLG! | YMNRKPMTLTELSEATGMSKTRMSQVVREMLDAN | AEKVFEKGVRKDLYEVEQDYYQTF I TLESATWSK
DHFIERIAENMHAFGMPSTVGRVLG! | YMNRKPMTLTELSEATGMSKTRMSQVVREMLDAN | AEKVFEKGVRKDLYEVEQDYYQTE I TLESATWSK
OHFIERTAENMHAFGMPSTYGRVLGI | YMNRKPMTLMELSEATGMSKTRMSQVVREMLDAN | AEKVFEKGVRKDLYEVEQDYYQTEITLESATWSK
DHLIERIAENMHAFGMPSTVGRVLGI | YMNRKPMTLTELSEATGMSKTRMSQVVREMLDAN | AEKVFEKGVRKDLYEVEQDYYQTFITLETATWSK
nnumuuuuumvquggvmn|muuunuunsurcnnnusqvvnsmnnu|ungy;fucvllnlvzv:qu!qunuguvysx
DHL MHAFGMP S TVGRYVL AELSEATG RMSQVVREMLDAN | AEKVFEKGVRI EVEQDYYQTEI TLESATWGK
DHLIEREAENMNAF GMP S TVGRVL G1 | YMURKPMILT ELSEATGMSKT RMSQVVROML DAN | AEKVF EKGVRKDLYD VEEDYYQTHI 1LETATWS K
DHLIERIAENMOAFGMPSTVGRVLGI | YMNRKPMTLTELSOATGMSKTRMSOVVROMLDAN | AEKVFEKGVRKDLYOVEEDYYQTRITLETATWSK
DHLIERIAENMHAFGI TSTYGRYLGI | YMNRKPMTL TELSEATGMSKTRMSOVVREMLDAN | AEKVFEKGVRKDLYEVEQDYYQTEITLETATWSK
DHLIERIAENMHTFGMPATVGR I LGI | YMNRKPMTLTELSEATGMSKTRMSOAVREMLDVNLAEKVFEKGVRKDLYDVEQDYYQTEI TLETATWSK
DHLIERIAENMHT FGMPATVGR I LGI | YMNRKPMTLTELSEATGMSKTRMSOAVREMLDVNLAEKVFEKGVRKDLYDVEQDYYQTFI TLETATWSK
DHLIERIAENMHTFGMPATVGR I LGI | YMNRKPMTLTELSEATGMSKTRMSOAVREMLDVHLAEKYVFEKGVRKDLYDVEQDYYQTRITLETATWSK
DHLIERIAENMHTFGMPATVGR ILGI | YMNRKPMTLTELSEATGMSKTRMSOAVREMLDOVNLAEKVFEKGVRKDLYDVEQDYYQTEITLETATWSK
DHLIERIAENMHTFGMPATVGR ILGI | YMNRKPMTLTELSEATGMSKTRMSQAVREMLDOVNLAEKVFEKGVRKDLYDVEQDYYOTFITLETATWSK
DHLIERIAENMHT FGMPATVGR I LGI | YMNRKPMTLTELSEATGMSKTRMSOAVREMLDVHLAEKYVFEKGVRKDLYDVEQDYYOTEITLETATWSK
DHLIERIAENMHTFGMPATVGR I LGI | YMNRKPMILTELSEATGMSKTRMSOAVREMLDVHLAEKVFEKGVRKDLYDVEQDYYQTEI TLETATWSK
DHLIERIAENMHTFGMPATVGR I LGI | YMNRKPMILTELSEATGMSKTRMSQAVREMLDVNLAEKVFEKGVRKDLYDVEQDYYQTEI TLETATWSK
DHLIERIAENMHT FGMPATVGR I LGI | YMNRKPMTLTELSEATGMSKTRMSQAVREMLDVHLAEKVFEKGVRKDLYDVEQDYYQTEI TLETATWSK
DHLIERIAENMHTFGMPATVGR I LGI | YMNRKPMTLTELSEATGMSKTRMSOAVREMLDVHLAEKYVFEKGVRKDLYDVEQDYYQTEITLETATWSK
DHLIERIAENMHTFGMPATVGR ILGI | YMNRKPMTLTELSEATGMSKTRMSOAVREMLDVNLAEKVFEKGVRKDLYDVEQDYYQTEITLETATWSK
DHLIERIAENMHTFGMPATVGR ILGI | YMNRKPMTLTELSEATGMSKTRMSQAVREMLDVHLAEKVFEKGVRKDLYDVEQDYYQTEITLETATWSK
ENLIEKIAENMNTFGMPSTVGRYLGI | YMNRKPMILS ELSEATGMSKTRMSOVVREMIDANIAEKVFEKGVRKDLYDVEQDYYQTEISLEAANWTK
EHLIEKIAENMHTFGMPSTVGRVLGI | YMNRKPMTLSELSEATGMSKTRMSOVVREMIDAN | AEKVFEKGVRKDLYDVEQDYYQTEISLEAANWT K
EHLIEKIAENMHTFGMPSTVGRVLGI | LSELSEATGMSKT DANIAEKVE YOVEQDYYQTFISLEAANWTK
EMLIEKIAENMNHTFGMPSTVGRYLGI | YMNRKPMTLS ELSEATGMSKTRMSOVVREMIDAN | AEKVFEKGVRKDLYDVEQDYYQTFISLEAANWTK
EHLIEKIAENMHTFGMPSTVGRYLGI | YMNRKPMTLSELSEATGMSKTRMSOVVREMIDAN | AEKVFEKGVRKDLYDVEQDYYQTEISLEAANWT K
EHLIEKIAENMHTFGMPSTVGRVLGI | YMNRKPMTLSELSEATGMSKTRMSQVVREMIDAN I AEKVFEKGVRKDLYDVEQDYYQTFISLEAANWTK
EHLIEKIAENMHTFGMPSTVGRVLGI | LSELSEATGMSKT DANIAEKVFEKGVRKDLYDVEQDYYQTEISLEAANWTK
EHLIEKIAENMHTFGMPSTYGRYLGI | YMNRKPMTLSELSEATGMSKTRMSOVVREMIDAN | AEKVFEKGVRKDLYDVEQDYYQTFEISLEAANWTK
EHLIEKIAENMHTFGMPSTVGRVLGI | YMNRKPMTLS ELSEATGMSKTRMSOVVREMIDAN | AEKVFEKGVRKDLYDVEQDYYQTEISLEAANWT K
EHLIEKIAENMHTFGMPSTVGRVL SELSEATGMSKT DANIAEKVF YOVEQDYYQTEISLEAANWTK
ENLIEKIADNMNTFGMPSTVGRYLGI | YMNRKPMTLSELSEATGMSKTRMSOVVREMIDAN | AEKVFEKGVRKDLYDVEQDYYQTEISLEAANWIK
EHLIEKIAENMHTFGMPSTVGRYVLGI | YMNRKPMTLSELSEATGMSKTRMSOVVREMIDAN | AEKVFEKGVRKDLYDVEQDYYQTEISLEAANWT K
EHLIEKIAENMOTFGMPSTVGRVLGI | LNELSEATGMSKT DANIAEKVF YOVEQDYYQTEISLEAANWTK
EHLLEKIAENMNT FGMPATVGRVL LSELSEATGMSKT DANLAEKVFERGVRKDLYDVEQDYYQTEISLETANWTK
EHLIERIAENMHTFGMPATLGRYLGI | YMNRKPMTLNELSEATGMSKTRMSOVVREMIDANLAEKVFEKGVRKDLYDVERDYYQTEISLETANWIK
EHLIERIAENMHTFGMPATLGRVLGI | YMNRKPMTLNELSEATGMSKTRMSQVVREMTDANLAEKVFEKGVRKDLYDVERDYYQTFISLETANWIK
ERIAENMHTFGMPATLGRVLGI | YMNRKPMTLHELSEATGMSKTRMSOVVREMTDANLAEKVFEKGVRKDLYOVERDYYQTFISLETANWTK
ERIAENMH T FGMPATLGRVLGI | YMNRKPMILNELSEATGMSKTRMSOVVREMIDANLAEKVFEKGVRKDLYOVERDYYQTEISLETANWIK
EHLIERIAENMHTFGMPATLGRVLGI | YMNRKPMILNELSEATGMSKTRMSQVVREMIDVNLAEKVFEKGVRKDLYDVERDYYQTEISLETANWTK

EHLIERIAENMHTFGMPATLGRVLGI | LHELSEATGMSKT DANLAEKVF YOVERDYYQTFISLETANWTK
EHLIERIAEMMHTFGMPATLGRVLGI | LHELSEATGMSKT NLAEKVFEKGVRKDLYDVERDYYQTEISLETANWTK
EHLIERIAEMMHTFGMPATLGRVLGI | YMNRKPMTLNELSEATGMSKTRMSQVVREMIDANLAKKYFEKGVRKDLYDVERDYYQTEISLETANWIK
EHLIERIAENMHTFGMPATLGRVLGI | LHELSEATGMSKT DANLAEKVF YOVERDYYQTFISLETANWIK

EHLIERIAEMMHTFGMPATLGRYLGI | YMNRKPMTLNELSEATGMSKTRMSQVYREMTDANLAEKVFEKGVRKDLYDVERDYHOTEISLETANWTK
EHLIERIAEMMHTFGMPATLGRVLGI | YMNRKPMTLNELSEATGMSKTRMSOVYREMIDANLAEKVFEKGVRKDLYDVERDYYOTEISLETANWIK
EHLIERIAEMMHTFGMPSTLGRVLGI | YMNRKPMTLNELSEATGMSKTRMS QVVREMTDANL AEKVFEKGVRKDLYDVEQDYYQTFISLETANWTK
EHFIEKIAENMNTYGISSTVGRVLGI | YMNRKPLTLNELSEETGMSKTRMSOVYREMLDLNIAEKVFEKGVRKDLYDVEQDYYOTEISLETANWSK
EHFIKKIAEMMNTYGISSTYGRYLGI | YMNRKPLTLNELSEATGMSKTRMSOVYREMLDLNIAEKVFEKGYRKDLYDYEQDYYQTEISLETANWSK
EYFIEKIAEMMNTYAISSTVGRVLGI | YMNRKPMTLNELSDATGMSKTRMSOVVREMLDLNIAEKVFEKGVRKDLYDVEQDYYQTEISLEAANWSK
EHFIEKIAENMNTYGLSSTVGRVLGI | LHELSEETGMSKT DLWIAEKVF VOVEQDYYQTFISLETANWSK
EHFIEKIAEMMNTYGLSSTVGRYLGI | YMNRKPMTLNELSEETGMSKTRMSOVYREMIDLNIAEKVFEKGYRKDLYDVEQDYYOTEISLETANWSK
EHFIEKIAEMMNTYGISSTVGRVLGI | YMNRKPMTLNELSEETGMSKTRMSQVVREMLDLNIAEKVFEKGVRKDLYDVEQDYYQTEISLETANWSK
EHFIEKIAEMMNTYGISSTVGRVLGI | YMNRKPMTLNELSEETGMSKTRMSQVVREMLDLNIAEKVFEKGVRKDLYDVEQDYYQTFISLETANWSK
EHFLEKIAEMMNTYGISSTVGRYLGI | YMNRKPMTLNELSEETGMSKTRMSQVYREMLDLNIAEKVFEKGYRKDLYDVEQDYYQTEISLETANWSK
EQFVEKIADMMHTYGVSPTVGRVLGI | YMNRRPMILOELSEETGMSKTRMSOVYREMVDLNIAEKVFEKGVRKDLYNVEQDYYQTEVSLETSNWOK
DOFVEKIADNMHTFGVSATVGRVLGI | YMNRKAMTLOELSEATGMSKTRMSOVVREMLDLNIAEKVFEKGVRKDLYNVEQDYYOTFVSLETSNWOK
EQFVEKIADNMHTYGVSTTVGRVLGI | LOELSAATGMSKT DFNIAEKVFEKGVRKDLYNVERDYYQTEISLETSHWRK
DQYIEKIADMMRAYGYSSTYGRYLGI | YMNRKPMTLOELSAETGMSKTRMSQVYREMYEINIAEKYFEKGYRKD I YOVEODYYETEITIETSNWRK
EQv MRTYGVSTTVGRVL MNRKPMTLOELSAATGMSKTRMSQVVREML AEKVFEKGVRKD I YOVESDYYETFIS | FTSNWRK
EQVIEKIADMMKTYGVSPTVGRILGI | YMNRKPMTLOELSTATGMSKTRMSQVVREMLD INIAEKVFEKGVRKD I YOVETDYYETEIS | FTSNWRK
DHYIEKAAEMMNAFGLSATVGRYLGI | HMNRKPMTLGELSEATGMSKTRMSOVVREMLDLNIAEKYYEKGIRKDLYDVEQDOYQTEISLEAANWSR
DHYIEKARENMNAFGLSATVGRVLGI | HMNRKPMTLGELSEATGMSKTRMSQVVREMLDLNIAEKVYEKGIRKDLYDVEQDOYQTF I SLEAANWSR
DHYIEKAAEMMNAFGLSATVGRYL GELSEATGMSKT DLNIAEKVYEKGIRKDLYDVEQDQYQTEISLEAANWSR
DHYIEKAAEMMNAFGLSATYGRYLGI | HMNRKPMTLGELSEATGMSKTRMSOUYREMLDLNIAEKYYEKGIRKDLYDYEQDOYQTEISLEAANWSR
DHYIEKAAEMMNAFGLSATVGRVLGI | HMNRKPMTLGELSEATGMSKTRMSQVVREMLDLNIAEKVYEKGIRKDLYDVEQDOYQTF ISLEAANWSR
DHYIEKAAEMMNAFGLSATVGRVLGI | HMNRKPMTLGELSEATGMSKTRMSQVVREMLDLNIAEKVYEKGIRKDLYDVEQDOYQTF ISLEAANWSR
DHYIEKAAEMMNAFGLSATVGRYLGI | HMNRKPMTLGELSEATGMSKTRMSOVYREMLDLNIAEKYYEKGIRKDLYDVEQDOYQTEISLEAANWSR
GHYIEKARENMNAFGLSATVGRVLGI | HMNRKPMTLGELSEATGMSKTRMSOVYREMLDLNIAEKVYEKGIRKDLYDVEQDOYQTE I SLEAANWSR
DHYIEKARENMNAFGLSSTVGRVLGI | LGELSEATGMSKT DLNIAEKVYEKGIRKDLYDVEQDQYQTFISLEAANWSR
DHYIEKAAENMNAFGLSSTVGRYLGI | HMNRKPMTLGELSEATGMSKTRMSOVYREMLDLNIAEKVYEKGIRKDLYDVEQDOYOTE I SLEAANWSR
DHYIEKAAEMMNAFGLSSTVGRYLGI | HMNRKPMTLGELSEATGMSKTRMSQVYREMLDLNIAEKYYEKGIRKDLYDVEQDOYQTEISLEAANWSR
DHYIEKAREMMNAFGLSSTVGRVLGI | HMNRKPMTLGELSEATGMSKTRMSQVVREMLDLNIAEKVYEKGIRKDLYDVEQDHYQTF ISLESANWSR
DHYIEKAAEMMNAFGLSATVGRVLGI | HMNRKPMTLGELSEATGMSKTRMSQVVREMLDLNIAEKVYEKGIRKDLYDVEQDHYQTF I SLEAANWSR
EQVIEKIADHIRAFGIPPTYGRYLGI | YMNHRPMTLOELSQATGMSKTRMSOVYREMVDMN I AEKVFEKGYRKDLYNYSLDFYOTEVAIETSNLOK
DLISDRVANMMETFGVSSTVGRLLGI | YMNROAMTLOELAAKTGMSKTRMS QVMROMISLNIAEKEFVKGSRKEYYNVESDYVQTEISLETTSWKE
TQMFERMADNMKT FGVSPTIGLLFGILHFKEEPMTLOELAEETGMSKTRMSQVMREMLALNIAEKEFVRGSRKEYYK I EGDY 1QARLS | ETANWK E

DNA-binding Putative
domain inducer
binding-site

Fig. S2. Amino acid sequence alignment of GbsR-like proteins from various members of the genus
Bacillus. The amino acid sequences of 68 GbsR-type proteins (Nau-Wagner et al., 2012), 35 OpuAR-
type proteins (Ronzheimer et al., 2018), 56 OpcR-type proteins (Lee et al., 2013), and 27 YvaV-type
proteins were aligned using the MAFFT web server (Katoh et al., 2017). Only the N-terminal domain
of the proteins is depicted. The amino acids of the winged helix-turn-helix DNA-binding motive, the

flexible inter-domain linker, and the suggested inducer binding-site (Nau-Wagner et al.,

Ronzheimer et al., 2018) are marked. Highly conserved amino acids are shaded in grey.

2012;
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-35

GACTTTGACAGTTTAAAAACCATA
GACTTTGACAGTTTAAAAACCATA
GACTTTGACAGTTTAAAAACCATA
GACTTTGACAGTTTAAAAACCATA
GACTTTGACAGTTTAAAAACCATG
GACTTTGACAGTTTAAAAACCATG
GGCTTTGACAGTTTAAAAACCGTA
GGCTTTGACAGTTTAAAAACCGTA
GGCTTTGACAGTTTAAAATTCGTA
GGCTTTGACAGTTTAAAAACCATA
GGCTTTGACAGTTTAAAAACCTTA
GGCTTTGACAGTTTAAAATTCGTA
GGCTTTGACAGTTTAAAAACCTTA
GGCTTTGACAGTTTAAAAACCATA
GGCTTTGACAGCATAAAAACCATA
GGTTTTGACAGGCAAAAAAACATA
GGTTTTGACAGGCAAAAAAACATG
GGTTTTGACAGGCAAAAAAACATG
GGTTTTGACAGGTAAAAAAACATG
GGTTTTGACAGGCAAAAAAACATG
GGTTTTGACAGGCAAAAAAACATG
GGTTTTGACAGGTCAAAAAACATG
GGTTTTGACAGGTTAAAAAACATG
GGTTTTGACAGGTTAAAAAACATG
GGTTTTGACAGGTTAAAAAACATG
GGTTTTGACAGGTTAAAAAACATG
GGTTTTGACACGTAAAAAAACGTA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAACA
CCCTTTGACAGAAAAATTTGAATA
CCCTTTGACAGAAAAATTTGAACA
TCCTTTGACAGCGTTGGGTGCGCA
TTCTTTGACACGGTTTTATACGCG
TGCTTTGACACAAAAAATGGCGCA
TGCTTTGACACAAAAAATGGCGCA
CCCTTTGACACAAAAAATGGCGCA
CCCTTTGACACAAAAAATGGCGCA
CCCTTTGACACAAAAAATGGCGCA
TTCTTTGACACAAAAAAATCCACA

Bacillus sublifs sublifs 168
Bacillus muimartini LMG27005
Baciflus sp. BS34A

Bacillus subtifis subliis NCIB 3670
Bacillus sp. YP1

Bacillus sp. CMAA 1185

Baciflus sp. S

Baciflus sp. A053

Bacillus tequilensis KCTC 13622
Baciflus valfsmortis DV1-F-3
Baciflus sp. MSP13

Baciflus subtifs spizizenii ATCC 6633
Bacillus halotolerans NRRL B-41618
Bacillus mojavensis RO-H-1
Baciflus atrophaeus 1942

Baciflus sp. 586

Bacillus methylotrophicus SK19.001
Bacillus sp. BH072

Bacillus velezensis SB1216
Baciflus sp. Co1-6

Bacillus sp. LK7

Bacillus amylofiquefaciens Campbell F, DSM 7
Bacillus siamensis KCTC 13613
Baciflus sp. SDLIT

Bacillus vaniflea XY18

Bacillus sp. JFL15

Baciflus nakamurai NRRL B-4710891
Baciflus pumitus B6033

Baciflus sp. M 2-6

Bacillus affitudinis 41KF2b

Baciltus sp. RRD69

Baciflus sp. LK70

Baciflus aerophilus C772

Bacillus invictae DSM 26896
Bacillus sp. TH007

Baciflus xiamensis VV3

Baciflus zhangzhouensis DWS5-4
Bacillus safensis CFA06

Bacillus sp. WP8

Bacillus austrafmaris NH7! 1
Bacillus sonorensis L12

Bacillus glycinifermentans TH008
Bacillus ficheniformis DSM13 Gdtlingen
Bacillus sp. BT1B CT2

Baciflus sp. MSP5.4

Baciflus sp. SB47

Bacillus paraficheniformis KJ-16
Baciltus sp. NSP9.1

-10

GbsR
'\ binding SItS
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACARACTTTA
TAGATTAAGGTTGTTAAAAACGTTAAATTTTTATTTAACAAACTTTA
TAGATTAATGTTGTTAAAAACGTTAAATTTTTATTTAACAAACTTTA
TAGATTAAAGTTGTTAAAGACATTAAATTTTTATTTAACAAACTTTA
TAAATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TAGATTAAGGTTGTTAAAAACATTAAATTTTTATTTAACAAACTTTA
TACATTTAAATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAATATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAATATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAATATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAATATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAACATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAACATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAACATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAACATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAACATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAACATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAACATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAATTAATATTGTTAAAAACATTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACATTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
TAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC

GATAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
GATAAGTTAATTATGTTCAAAACGTTAAATTTTTATTTAACAAACTTAC
GhTACGTTTATTATGTTCAAAACGTTIIGTTTTTITTTAACAAACTTAT
GGTAAATTCAAAGTGTTAAAAACGTTAAAATTTTATTTAACAAACTTTG
GTTAAATTCAAAGTGTTAAAAACGTTAAATTTTTATTTAACAAACTTTG
GATAAATTCAAAGTGTTCAAAACATTAAATTTTTATTTAACAAACTTTG
GATAAATTCAAAGTGTTCAAAACATTAAATTTTTATTTAACAARACTTTG
GATAAATTCAAAGTGTTCAAAACGTTAAATTTTTATTTAACAAACTTTG
GATAAATTCAAAGTGTTCAAAACGTTAAATTTTTATTTAACAAACTTTG
GATAAATTCAAAGTGTTCAAAACGTTAAATTTTTATTTAACAAACTTTG
ATAAATTCAAAGTGTTCAAAACGTTAAATTTITTATTTAACAAACTTTG

Figure S3. In silico analysis of the putative GbsR binding site of the gbsAB operon among members of
the genus Bacillus. An alignment of the DNA-sequences of the regulatory regions of the various gbsAB
gene clusters is shown. The -35, -16 and -10 sequence of the SigA-type promoter, the transcriptional
start site (indicated by a bent arrow) (Boch et al., 1996) and the ribosomal binding site (RBS) are

highlighted. Red arrows highlight the GbsR binding site.
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Bacillus subtifis subtifis 168

Bacillus subtifis subtifis NCIB 3670
Bacillus murimartini LMG271005
Baciflus sp. BS34A

Bacillus sp. YP1

Bacitlus sp. CMAA 1185

Bacillus sp. JS

Baciflus sp. A053

Bacitlus sublifs spizizenii ATCC 6633
Bacillus vatfsmortis DV1-F-3
Bacitlus sp. MSP13

Bacillus halotolerans NRRL B-41618
Baciflus mojavensis RO-H-1
Baciflus athrophaeus 1942

Baciflus sp. 586

Baciflus methylotrophicus SK19.001
Bacillus sp. BHO72

Bacillus velezensis SB1216
Bacillus sp. Co1-6

Baciflus sp. LK7

Bacillus siamensis KCTC 13613
Bacillus sp. JFL15

Baciflus sp. SDLIT

Bacillus vanifiea XY18

GbsR
.35 -10 r binding site

e - — -—

ACAAATTGTAAACTTTTTATTTTATAAACTTITATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTARATTTAAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATTTAAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATTTAAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATTTAAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTARATTTAAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATTAAAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTAATCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATTTAAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTAATCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATTTARACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATACAAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATATGAACTGAACGAA
ACAAATTATAAACTTTTTATTTTATAAACTTTATTCTATAATGGGAAGCATTCAATTATCTGAAAAATTAAATTTARACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTITATTCTATAATGGGAAGCATTCAATTATCTGAAAAATTAAATATGAACTGAACAAA
ACAAATTGTAAACTTTTTATTTTATAAACTTTATTCTATAATGAGAAGCATTCAATTGTCTGAAAAATTARATATGAATTGAACGAA
ACATATTGTAAACTTTTTATTTTATAAAGTTTAATTTATAATGGTTAAAGCTCAATTTTCTGAAAAATTARATACGAATTTAACGAA
ACAAATTGTAAACTTTTTAATTTACAAAGTTTAATTTATAATGGGAAACGTTCAATTGTCTGAAAAGTTAAATTTGAATTTAACAAA
ACAAATTGTAAACTTTTTAATTTACAAAGTTTAATTTATAATGGGAAACGTTCAATTGTCTGAAAAGTTARATTTGAATTTAACGAA
ACAAATTGTAAACTTTTTAATTTACAAAGTTTAATTTATAATGGGAAACGTTCAATTGTCTGAAAAGTTARATTTGAATTTAACGAA
ACAAATTGTAAACTTTTTAATTTACAAAGTTTAATTTATAATGGAAAACGTTCAATTGTCTGAAAAGTTAAATTTGAATTTAACGAA
ACAAATTGTAAACTTTTTAATTTACAAAGTTTAATTTATAATGGGAAACGTTCAATTGTCTGAAAAGTTAAATTTGAATTTAACGAT
ACAAATTGTAAACTTTTTAATTTACAAAGTTTAATTTATAATGGGAAACGTTCAATTGTCTGAAAAGTTAAATTTGAATTTAACGAT
ACAAATTGTAAACTTTTTTATTTATAAAGTTTAATTTATAATGGGAAACATTCAATTGTCTGAAAAGTTARATACAAATTTAACGAA
ACAAATTGTAAACTTTTTTATTTATAAAGTTTAATTTATAATGGGAAACATTCAATTGTCTGAAAAGTTARATACARATTTAACGAA
ACAAATTGTAAACTTTTTTATTTATAAAGTTTAATTTATAATGGGAAACATTCAATTGTCTGAAAAGTTAAATACARATTTAACGAA
ACAAATTGTAAACTTTTTTATTTATAAAGTTTAATTTATAATGGGAAACATTCAATTGTCTGAARAAGTTAAATACAAATTTAACGAA

Bacillus amyloliquefaciens Campbell F, DSM 7 ACAAATTGTAAACTTTTTATTTTATAAAGTTTAATTTATAATGGGAAACGTTCAATTGTCTGAAAAGTTARATACGAATTTAACAAA

Bacillus nakamurai NRRL B-410971
Bacillus tequifensis KCTC 13622
Baciltus sonorensis L12

Bacillus glycinifermentans TH008

ACAAATTATAAACTTTTTATTTTATAAAGTTTAATTTATAATGGGAAACGTTCAATTGTCTGAAAAATAAAATATGATTTITAACAAA
ACAAATTGTAAACTTTTTAATTTATAAACTTITATTCTATAATGGGAAGCATTCAATTGTCTGAAAAATTAAATATAAACTGAACAAA
GCACTTAATCAACTTTTGGTTTTCTATTCTTTCATTTATAATATAAACGTTAAATTTTTCTGAAAATATARAAATAAATTTAACAAA
CTGCTTCATCAGCTTTAGGTTTTTCAGATGATCATTTATAATATAAATGTTAAATTTTTCTGAAAAAACAAAAATAAATTTAACGAT

Figure S4. In silico analysis of the putative GbsR and OpcR binding sites of the opuB operon among
the genus Bacillus. An alignment of the DNA-sequences of the regulatory regions of opuB gene
clusters of various Bacilli is shown. The -35 and -10 sequence of the SigA-type promoter, the
transcriptional start site (indicated by a bent arrow) (Kappes et al., 1999) and the ribosomal binding
site (RBS) are highlighted. Red arrows highlight the suggested GbsR binding site. Blue arrows
highlight the suggested OpcR binding site (Lee et al., 2013).
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Baciflus sublifis sublifis 168
Bacitlus murimartini LMG 21005
Baciflus sp. BS34A

Bacitlus sublifis subtifis NCIB 3610
Baciflus sp. YP1

Bacillus sp. CMAA 1185

Bacillus sp. 4S

Bacillus sp. A053

-35 -10 ™
AACACATTGTAAACTTTTTATTTTACAAAGTTCAAACTATAATAAGGATTATACT
AACACATTGTAAACTTTTTATTTTACAAAGTTCAAACTATAATAAGGATTATACT
AACACATTGTAAACTTTTTATTTTACAAAGTTCAAACTATAATAAGGATTATACT
AACACATTGTAAACTTTTTATTTTACAAAGTTCAAACTATAATAAGGATTATACT
AACACATTGTAAACTTTTTATTTTACAAAGTTCAAACTATAATAAGGATTATACT
AACACATTGTAAACTTTTTATTTTACAAAGTTCAAACTATAATAAGGATTATACT
AACACATTGTAAACTTTTTATTTTACAAAGTTCAAATTATAATAAGGATTATACT
AACACATTGTAAACTTTTTATTTTACAAAGTTCAAATTATAATAAGGATTATACT

Bacillus subtifis spizizenii ATCC 6633 AACACATTGTAAACT T TATATTTITATAAAGTTCAAAATATAATAAAGATTATACT
Bacillus matacitensis NRRL B-41678 AACACATTGTAAACTTTTTATTTITATAAAGTTCAAATTATAATAAAGATTATACT

Bacitlus mojavensis RO-H-1
Baciflus tequitensis KCTC 13622
Bacillus valfsmortis DV1-F-3
Baciflus atrophaeus 1942

Bacillus sp. 5B6

Bacitlus methylotrophicus SK19.007
Bacitlus sp. BH072

Baciflus sp. Co?-6

Bacillus velezensis SB1216
Bacillus siamensis KCTC 13613
Bacitlus sp. SDLIT

Baciflus vanillea XY 18

Bacilus sp. JFL15

Bacillus amylofquefaciens DS 7
Baciflus nakamurai NRRL B-410971
Bacillus sonorensis L12

Bacillus sp. TH008

Bacillus ficheniformis ATCC 14580
Bacitlus sp. BT18

Bacillus sp. MSP5.4

Bacillus sp. SB47

Bacitlus sp. KJ-16

Baciflus sp. NSPS.1

Bacitlus pumitus B6033

Baciflus aerophitus C772

Baciflus sp. THO07

Bacillus aerophilus KACC 16563
Bacillus aftitudinis 41KF2h
Baciflus sp. RRDES

Bacillus sp. LK10

Bacillus invictae DSM 26896
Bacillus xiamensis VYV 3

Bacillus sp. NH71 1

Baciflus sp. DW5-4

Bacillus sp. WP8

Bacillus safensis CFA06

Baciflus sp. FF4

Baciflus shackietonii LMG 18435
Bacitlus sporothermodurans 84102
Bacillus farraginis DSM 16013
Baciflus sp. FIAT-14515

Bacillus thermotolerans SGZ-8
Bacillus lehensis G1

Bacitlus coagulans DSM 1
Bacillus endophyticus 2102

AACACATTGTAAACTTTTTATTTITATAAAGTTCAAATTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTTATAAAGTTCAAACTATAATAAAGATTATACT
GACACATTGTAAACTTTTTATTTITATAAAGTTCAAACTATAATAAAGATTATACT
GACACATTGTAAACTTTTTATTTITATAAAGTTTATAATATAATAAAGGTTATACT
AACACATTGTAAACTTTTTATTTITACAAATTTCATCTTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTTACAAATTTCATCTTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTITACAAATTTCATCTTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTITACAAATTTCATCTTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTTACAAATTTCATCTTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTITATAAACTTCATCTTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTTATAAACTTCATCTTATAATAAAGATTATACT
AACACGTTGTAAACTTTTTATTTTATAAACTTCATCTTATAATAAAGATTATACT
GACACTTTATAAACTTTTTATTTITATAAACTTCATCTTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTITATAAATTTCATCTTATAATAAAGATTATACT
AACACATTGTAAACTTTTTATTTITACAAATTTCATCTTATAATAAAGATTATACT
AACATATTGTAAACTTTTTATTTITACAAAGTTTATCCTATAATAAATGAGATGTT
AACACATTGTAAACTTTTTATTTTACAAAGTGTATTTTATAATGGATGAGATGTT
AACACTTTGTAAACTTTTITATTTTACAAAGTGTATCTTATAATGAATGAGATGTT
AACACTTTGTAAACTTTTITATTTTACAAAGTGTATCTTATAATGAATGAGATGTT
AACACTTTGTAAACTTTTITATTTTACAAAGTGTATTTTATAATAAATGAGATGTT
AACACTTTGTAAACTTTTTATTTCACAAAGTGTATTTTATAATAAATGAGATGTT
AACACTTTGTAAACTTTTITATTTCACAAAGTGTATTTTATAATAAATGAGATGTT
AACACTTTATAAACTTTTTATTTITACAAAGTGTATCCTATAATAAACGAGATGTT
AACACATCGTAAACTTTTTATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATCGTAAACTTTTTATTTITATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATCGTAAACTTTTTATTTITATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATTGTAAACTTTTTATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATTGTAAACTTTTTATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATCGTAAACTTTTTATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATCGTAAACTTTTITATTTITATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATTGTAAACTTTTTATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATCGTAAACTTTTITATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATCGTAAACTTTTTATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
AACATATCGTAAACTTTTTATTTITATAAAGTTTGCACTATAATTAATAAGGTGTA
AACACATCATAAACTTTTTATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
AACACATCATAAACTTTTTATTTTATAAAGTTTGCACTATAATAAATAAGGTGTA
TGTAATTCGTAAACTTTTTATTTTACAAATTATACTTTACACTAAATATAGATAA
TACATTTTATAAACTTTTTATTTCACAAACTTTACAATATACTAAAATAGTAATA
TAAAATTTATAAACTTITATATTTCACAAATTGTACGATACAATTAAATGGTAAAT
TGCAATCTATAAACTTTTTATTTITACAAACTTTACGTTATACTTAAATAGTGACA
TAAAATTTATAAACTTTTTAATTTACAAACTTTACTTTACACTTAAGAGGTTACT
CTTAATTATGTCGTTTTITATTATTCGAAATAGTTCTTTATACTTAATAAGGGTT -
ACTATTATGGGATTTITCTITTTTITATTTGCACCTTGCCTATAATTTAGAAGCGCG -
TACAATACGTAAACTTTTCATTTTACAAATTTTACGTTATACTTATATTGTAACC
ATTACTTCCTCTAGTITATCTGGAACGCAAGGGTGTGAAAAGTGAGATTTACTTAG

Figure S5. In silico analysis of the OpcR binding site of the opuC operon among members of
the genus Bacillus. Alignment of the DNA-sequences of the regulatory regions from the
various opuC gene cluster that contain an adjacent opcR gene. The -35 and -10 sequence of
the predicted SigA-type promoter, the transcriptional start site (indicated by a bent arrow)
(Kappes et al., 1999) and the ribosomal binding site (RBS) are highlighted. Blue arrows
highlight the suggested OpcR binding site (Lee et al., 2013).
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Figure S6. Buffer-screen to improve the stability of the purified GbsR-Strep-tag Il protein. The
recombinant GbsR protein was affinity purified in a 100 mM Tris-HCI (pH 7.5) and 150 mM NaCl buffer
(Nau-Wagner et al., 2012). Immediately after purification, the melting points (T,,) of the GbsR protein
were determined by a nanoDSF approach using a Prometheus NT.48 (NanoTemper Technologies GmbH,
Munich, Germany). For these screens, 5 pl of the GbsR-Strep-tag Il protein (concentration of 40 — 45 pM
in 100 mM Tris-HCl pH 7.5, 150 mM NaCl) was mixed with 20 pl of the various buffer solutions (Solubility
& Stability Screen and Solubility & Stability Screen 2 from Hampton Research, Aisa Viejo, CA, USA). The
denaturation of the GbsR-Strep-tag Il protein was followed in a temperature range between 20° Cto 95

C applying a linear temperature increase of 2 ° C min-l. The quantities derived from the purification
buffer were included into the calculation in case of Tris (20 mM derived from the purification buffer) and
NaCl (30 mM derived from the purification buffer). n.d: not detected Page 15
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