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Supplementary Figure S1| Nucleotide alignments comparing the native and
altered versions of comE (a) and crp (b) showing the changes in sequence
throughout the entire gene to reduce the possibility of recombination. Amino acid
alignments comparing native and altered versions of comE (c) and crp (d) showing
100% identity of the protein sequence. Residues highlighted by red indicate a
change in sequence. Sequence conservation is shown by pink bars below the

sequence. Alignments were carried out in CLC sequence viewer.
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comE_native ATGCTHAABA ABcTlcTBGcc BAacBGcBGCcE cTBTGecGeBc cBGClGCEcA BGGHTGGGCE 60
comk_altered ATGCTHAABA ABcTEcTHGC BAcBGCEGCE cTlTcecGeBG cBaclaeclica MGGEBTGGGCE 60
Consensus ATGCTNAANA ANCTNCTNGC NACNGCNGCN CTNTGCGCNG CNGCNGCNCA NGGNTGGGCN

Lo0x

Conservation
o
comE_native GCEGTEGABG TEAABGCEGC BAABGAEBGAN GCcBcTHcGEG GEATEHEGEGG BATEGGECCE 120
comk_altered GCEGTEGANG THEAAHMGCEGC HGANGAE GCcEcTECGEG GEAT BcGc HATH cl 120
Consensus GCNGTNGANG TNAANGCNGC NAANGANGAN GCNCTNCGNG GNATNNGNGG NATNGGNCCN
1o0x

Conservation
o

comE_native GCEHAANGCEA ABGCEATEGT BGANGAECGE GEcCETTCAA EGABGCEGCE 180
comE_altered GCBAABGCEA ABGCEATHGT BcABGABCGHE GlccBtTcAA HGAEGCEGCHE 180
Consensus GCNAANGCNA ANGCNATNGT NGANGANCGN NNNGCNCANG GNCCNTTCAA NGANGCNGCN
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Conservation
o

comE_native GABCTEGC] GHGTEAA BGGEATGGGE GGEAABACEG TEGAECGEHCT BCAGGCEGAH 240
comE_altered GABICTEG BcTEAA BATGGGH GGHAANAcEG TEGANCGECT BCAGGCEGAR 240
Consensus GANCTNGCNN GNNGNGTNAA NGGNATGGGN GGNAANACNG TNGANCGNCT NCAGGCNGAN

1001

Conservation
o

comE_native THG GcEGCEGC GCEcCE G clic clicc GCH 300
comk_altered GGHCTEGCEA THcGHGCHGCc EEGEGCEcCE ccBacBcclic GliccBccBca caaBacBaCcB 300
Consensus GGNCTNGCNA TNGGNGCNGC NNGNGCNCCN GCNGCNGCNG GNGCNCCNCA GAANGCNGCN
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Conservation nolno nolno ool nlolo nlolo ololn
o

comE_native GCHGCEGGEA ABAABTAA 318
comk_altered GCEGCEHGGEA ABAABTAA 318
Consensus GCNGCNGGNA ANAANTAA

100
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ComE_native AA MLKKLLATAA LCAAAAHGWA AVDVNAANDD ALRGIRGIGP AKAKAIVDER SAHGPFKDAA 60

ComE_altered_AA MLKKLLATAA LCAAAAHGWA AVDVNAANDD ALRGIRGIGP AKAKAIVDER SAHGPFKDAA 60

Consensus MLKKLLATAA LCAAAAHGWA AVDVNAANDD ALRGIRGIGP AKAKAIVDER SAHGPFKDAA
100%

Conservation
o

ComE_native AA DLARRVKGMG GKTVERLQAE GLAIGAARAP AAAGAPQKAA AAGKK 105

ComE_altered AA DLARRVKGMG GKTVERLQAE GLAIGAARAP AAAGAPQKAA AAGKK 105

d

Consensus DLARRVKGMG GKTVERLQAE GLAIGAARAP AAAGAPQKAA AAGKK
100%
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o

Crp_native_AA MLTASVNEAE PCAEPQRPVI RLHPVTADDA PKLPATRCST CAIRNVCMPA GLTPIEFARL 60
Crp_altered_ AA MLTASVNEAE PCAEPQRPVI RLHPVTADDA PKLPATRCST CAIRNVCMPA GLTPIEFARL 60
Consensus MLTASVNEAE PCAEPQRPVI RLHPVTADDA PKLPATRCST CAIRNVCMPA GLTPIEFARL

100%
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ox

Crp_native AA DAMVCTTRHV KRGDALFRTH DTFQSIYAVR TGSFKTVVMH RDGREQVTGF QIVGETLGLD 120
Crp_altered AA DAMVCTTRHV KRGDALFRTH DTFQSIYAVR TGSFKTVVMH RDGREQVTGF QIVGETLGLD 120
Consensus DAMVCTTRHV KRGDALFRTH DTFQSIYAVR TGSFKTVVMH RDGREQVTGF QIVGETLGLD

To0%

Conservation
ox

Crp_native AA GVCGGRHNSD AIALEDSTVC |IPFAQLEAV CREVKPMQHH VHQLMSGEIV RESSLMMLLG 180
Crp_altered_ AA GVCGGRHNSD AIALEDSTVC |I1PFAQLEAV CREVKPMQHH VHQLMSGEIV RESSLMMLLG 180
Consensus GVCGGRHNSD AIALEDSTVC | IPFAQLEAV CREVKPMQHH VHQLMSGEIV RESSLMMLLG

100%
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o%

Crp_native AA TMTAEQRVAA FLLNISERFQ KRGYSASEFN LRMTREEIGC YLGMKLETVS RMLSKFQRDR 240
Crp_altered_ AA TMTAEQRVAA FLLNISERFQ KRGYSASEFN LRMTREEIGC YLGMKLETVS RMLSKFQRDR 240
Consensus TMTAEQRVAA FLLNISERFQ KRGYSASEFN LRMTREEIGC YLGMKLETVS RMLSKFQRDR

100%
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ox

Crp_native_AA L1 APRGKQIR ITDPQGLARV 260
Crp_altered_AA LIAPRGKQIR ITDPQGLARV 260
Consensus LIAPRGKQIR 1TDPQGLARV
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ATGCTEACEG CB GTEAA HGABGCHGAE ccBrccGecBG AlcclcAGceG BccBGTEATE 60
ATGCcTBACEG cCEEEEGTEAA BGABGCEGAER ccBTGcaeclic ANccBcaceg BccBGTEATH 60
ATGCTNACNG CNNNNGTNAA NGANGCNGAN CCNTGCGCNG ANCCNCAGCG NCCNGTNATN

120
120

BcBcTBcalic cBaTBACBGCc BGABGABGCE ccBAAGCcTEC cBGCcBAcBcc BTG
BcTBcABc cBeTBAcCBcc BGANGANGCE ccBAAGccTBc cBccBAclcc B
NGNCTNCANC CNGTNACNGC NGANGANGCN CCNAAGCTNC CNGCNACNCG

TGCGCEATHE GEAABGTETG cATGCCEGCE GGECTBACEC CEATEGANTT cGCECGECTE 180
TGCGCHAT GEAABGTETG cATGCCBGCE GGECTEACEC CEATHGABTT cGCECGECTHE 180
TGCGCNATNN GNAANGTNTG CATGCCNGCN GGNCTNACNC CNATNGANTT CGCNCGNCTN

GABGCEATGG TETGCACEAC BcGBcAcGTE AAGCGEGGEG ABGCECTETT ccGBAcBcAc 240
GAlGCEATGG TETGCACEAC BcGECACGTE AAGCGHGGEG ANGCECTETT ccGEACECAC 240

GANGCNATGG TNTGCACNAC NCGNCACGTN AAGCGNGGNG ANGCNCTNTT CCGNACNCAC

cf A HGCEGTECGE ACBGG GT 300
GANACBTTCcc AGHEEATHTA BGCEGTECGE ACEGGEHEET TcAAGACBGT BGTEATGCAC 300
GANACNTTCC AGNNNATNTA NGCNGTNCGN ACNGGNNNNT TCAAGACNGT NGTNATGCAC

cGBGABGGECc GEGABCAGGT BACHGGETTC CAGATEGTEG GEGABACECT BGGECTGGAE 360
cGlGAliGGEC GEGANcCAGGT BACEBGGETTC cAGATHGTEG GEGANACEcT BGGECTGGAR 360

CGNGANGGNC GNGANCAGGT NACNGGNTTC CAGATNGTNG GNGANACNCT NGGNCTGGAN

420

G| cclica Al GCcBATHGCEC
GGEGTETGCG GEGGECGHCA CAA GAE GCEATEGCEC 420

GGNGTNTGCG GNGGNCGNCA CAANNNNGAN GCNATNGCNC TNGANGANNN NACNGTNTGC

ATEATEcCcET TcGcBcAaceT BGABGCEGTE TGccGBGAEG THAAGCCEAT GCAGCABCAR 480
ATHATHCCET Tcac@cAGeT EGANGCHGTH TGeccGEGANG TEAAGCCEAT GCAGCAMCAM 480

ATNATNCCNT TCGCNCAGCT NGANGCNGTN TGCCGNGANG TNAAGCCNAT GCAGCANCAN

GTECANCAGE TEATGHBECGG BGABATEGTH ccBcAl L] CTEATGAT GCTECTEGGE 540
GTEcABcAGE TEATGHEcGG BGABNATHGTE cGEGAE [l BECTBATGAT GCTECTEGGE 540
GTNCANCAGN TNATGNNCGG NGANATNGTN CGNGANNNNN NNCTNATGAT GCTNCTNGGN

TEA ABATHEEcCGA BCGETTCCAG 600
ACBATGACEG cEGANcAGCcG BGTEGCEGCE TTCcCcTENTEA BcGEBTTCCAG 600
ACNATGACNG CNGANCAGCG NGTNGCNGCN TTCCTNNTNA ANATNNNCGA NCGNTTCCAG

AAGCGEGGET ANNEEGC EGABTTCAAE cTECGHATGA CBcGBGABGA BATEGGETGC 660
AAGCGEGGET A GC BGABTTCAAN CTBCGBATGA CBCGEGABGA BATHGGETGC 660
AAGCGNGGNT ANNNNGCNNN NGANTTCAAN CTNCGNATGA CNCGNGANGA NATNGGNTGC

TABCTEGGEA TGAAGCTEGA BACEGT CGEATGCTET CGAAGTTCCA GCGEGAEBCGE 720
TAHNCTEGGEA TGAAGCTEGA HACEGTE CGEATGCTET CGAAGTTCCA GCGEGANCGE 720
TANCTNGGNA TGAAGCTNGA NACNGTNNNN CGNATGCTNT CGAAGTTCCA GCGNGANCGN

BTEATEGCEC cBcGEGGEAA GCAGATECGE ATEACBGANC CEBCAGGGEET BGCECGEGTE 780
BTBATHGCHC cBcGBGGEAA GcaGATHicGE ATHACEGAEBC cBcaca BccBcGBGTH 780
NTNATNGCNC CNCGNGGNAA GCAGATNCGN ATNACNGANC CNCAGGGNNT NGCNCGNGTN
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