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α-Lytic proteases 
 
Lgum1    1 MSVSKSRSRRSFARASVFCAVAAVAALTSGAALAAGEVSPALKFAMQRDLGIFPGQIAQY 
Lgum2    1 --MSLSQSARRACRRSLFLALASAASLVSGAAFAADSIDPRLQLAMQRDLGISAKQLPQY 
Lgum3    1 -----------MRKFSLSILTATVAMTVSGAALAADDLAPGLKAAMQRDLGLSGTQVTEY 
Lgum4    1 -----------MRKFSMSVLAATVAMTVSGAAFAADDLSPALKTAMQRDLGLSSTQLSQY 
Lgum5    1 --MQSTGFSSRRSGAHVCALSLLCMVAFDAAAATDLQVSPTLHQAAQHDLGLSSAQVDQL 
Lenz     1 -MYVSNHRSRRVARVSVSCLVAALAAMSCGAALAADQVDPQLKFAMQRDLGIFPTQLPQY 
LspA     1 -MSVSKSNARGFARASVFCVAAAVATLSSGAAFAADEVSPELKFAMQRDLGIFPGQIAQY 
LspB     1 ------MSVSKSNLRSRASLVAAVAALSAGSAMATDGLNPTLKLAMQRDLGLSSAQVAQM 
 
 
Lgum1   61 LQTEKLAREQAASIEREFGGNFAGSWIERKDDGSFRVVAATAG-ARKSSTLGGVEVRNVR 
Lgum2   59 LKTQSLSLRQGASAKRALGSNFAGSWIERKADGSFGFVVATSGTGKAARSLGGVEVRSVR 
Lgum3   50 LKAERLAAQQEKAVEKQLGRNFAGAWLERKADGSFGFVAATT-SIKAAKAAAGIETRQAR 
Lgum4   50 LKVERLAEQQEKIVQAQLGRNFAGAWVERKADGSFGFVAAST-SIKNAKAVAGVETRQAR 
Lgum5   59 LQVQRDAPAQEALARRRLGAHFGGAWVERASDGRYRFVVGSSD-PRGPLKLDGVQLRQVR 
Lenz    60 LQTEKLARTQAAAIEREFGAQFAGSWIERNEDGSFKLVAATSG-ARKSSTLGGVEVRNVR 
LspA    60 LQTEKLARTQAAAIERDLGSQFAGSWIERNADGSFKVVAATAG-ARKASAIGGVELRSVR 
LspB    55 VQADRIATTQEAALRRTLGSGYAGSWVERNDDGSYRVVAATSG-AQKSVAVAGVELRHVR 
 
 
Lgum1  120 HSLKRLQQSMDLLDAGAHARVKGVSKPLAGVQTWYVDVRSNTVVVKVDEGATDAGIDFVA 
Lgum2  119 HSLGQLENAFAALESQVRSRVAGVSKPLGGVHSWRIDPVTNSVVVSLAPGATEDGVDFVA 
Lgum3  109 HSLSALN----AAKGQLDSQLARNGKAPKGVYSWAVDLPSNSVIVGVAPGAEDTAVDFVA 
Lgum4  109 HSLAALN----SAKAQLDSLLARSAKVPKGVYSWTVDLPSNSVVVGVAPGAEEAGVDFVA 
Lgum5  118 YSLSELEAAKARLDRSVRARVSGISRPIDGVHSWYVDPGSNSVLVSVAPDAMERAIDLAA 
Lenz   119 YSLKQLQSAMEQLDAGANARVKGVSKPLDGVQSWYVDPRSNAVVVKVDDGATDAGVDFVA 
LspA   119 HSLKQLQNSMAQLDAASNARVKGISKPLDGVQSWYVDPVSNAVVVRVDQGASERAVDFVA 
LspB   114 HSLKQLNDSMAALDRDARRRVPGISKLRSGVQSWYVDPTTNSVVVSVAPGADEEAIDFVA 
 
 
Lgum1  180 LSGADSGAVRIESAPGQLQTTANIIGGIEYSINN----TNLCSIGFSVTRGATKGFVTAG 
Lgum2  179 LSGADAGAVRFETDEGTPQLLANVIGGDQYLWEVTEG-YYPCSVGFSVTKGETKGFVTAG 
Lgum3  165 RSGLDTTAVRFETMAEAPQRRIAIQGGRGYLRNPGDGYLYACSVGFPVTKSTTPGFATAG 
Lgum4  165 LSGLDARVVRFETLNEAPQRRIAVQGGRGMLRDPGDGYLYACSVGFTVTKGSTPGYATAG 
Lgum5  178 VSGADSGLLRFQQTPGVPQPTSSVYAGRSYEKNG----ALSCSVGFAVMQGATKGFVTAG 
Lenz   179 LSGADSAQVRIESSPGKLQTTANIVGGIEYSINN----ASLCSVGFSVTRGATKGFVTAG 
LspA   179 VSGADAGAVRIEEVPGTLQTSVNVLGGIEYSINN----ATLCSVGFSVTRGATKGFVTAG 
LspB   174 VSGADISSIRVEEAVGTPQTTATVQGGIEYRMPLPDGRVGLCSVGFPVTKGTIKGFATAG 
 
           ▼                                       ▼ 
Lgum1  236 HCGTVNSIARIG------GAQVGTFAGRVFPG-------NDRAWVSLTSAQTLLPRVVNG 
Lgum2  238 HCGQVGRVVLTG--DVEALVPLGTFTAVNHPG-------TDMAWVTVNPEHTLLGQVKDY 
Lgum3  225 HCGNAGEVVYNEDSQWVPGVRLGAFAASTMPD--GNETGPDRGWVQVDSTHTLSASVYGY 
Lgum4  225 HCGTVGEIVYQEVSQWNPGVRVGTFSASTMETPSGSQTGPDRGWVKVDTTHTLSPSVYGY 
Lgum5  234 HCGTAGETIGLD------GAPAGYFAASEFPG-------TDRAWVALNANHELFPLITNY 
Lenz   235 HCGTVNATARIG------GAVVGTFAARVFPG-------NDRAWVSLTSAQTLLPRVANG 
LspA   235 HCGGVGAIVRIG------GTQVGSFAARVFPG-------NDRAWVSVGSAHTLQGAVSNY 
LspB   234 HCAKAGQSVQIS------GVNVGTFTASHFPN-------TDRAWVTIGAAHTLLGSVTNY 
 
 
Lgum1  283 SS-YVTVRGSAEAAVGAAVCRSGRTTGYRCGTITAKNVTANYAEG------TVRGLTNAN 
Lgum2  289 ADGLLSVKGSVEAPVGAALCRSGRTTGYKCGTIRAKNVSVRVGFDR------YTGMTETN 
Lgum3  283 GSGDVTVHGSTEAAVGGALCRSGRTSGWRCGAIRTKNVTVSYVDDTGQPDGTVTGLTQTT 
Lgum4  285 GNGDVTVRGSTEAAVGAALCRSGRTSGWHCGAIRSKNNTVSYVDDAGNPDGTVTGLTRTS 
Lgum5  281 AGGFFAVRGSVEAGYSAVVCRSGWKTGYQCGLITAQNVTVNSTRG------VVFGLTQSN 
Lenz   282 SS-FVTVRGSTEAAVGAAVCRSGRTTGYQCGTITAKNVTANYAEG------AVRGLTQGN 
LspA   282 SGGTIAIRGSAEAAIGAAVCRSGRTTGYRCGNITAKNVTANYAEG------AVRGLTQGN 
LspB   281 TGGSVAVKGSTEAAIGAAVCRSGRTTQYKCGTITAKNVTVNYGTLG-----TVSGLTRAN 
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                  ▼ 
Lgum1  336 ACMGRGDSGGSWITSAGQAQGVMSGGNVQSNGN-NCGLPASQRTSLFERLGPILSQYGLA 
Lgum2  343 VCTGRGDSGGAWLTADGQAQGVTSTGLLPFGAEDNCAVAESTRKTWFQPLNPILSKYGLT 
Lgum3  343 ACAEGGDSGGSFITSAGQAQGVLSG---GSGSCKGRQGRTGGGNSYYTPINSILSAYALT 
Lgum4  345 ACAEGGDSGGSFITGAGQAQGVLSG---GSGSCSGSQGNNGGGNSYYTPINSILSAYALT 
Lgum5  335 ACAGFGDSGGGWIDVHEQAQGVLSLASIAPGAQNNCG-TGIFQVSWFQPVNPILQQYGLT 
Lenz   335 ACMGRGDSGGSWITSAGQAQGVMSGGNVQSNGN-NCGIPASQRSSLFERLQPILSQYGLS 
LspA   336 ACMGRGDSGGSWFTSAGQAQGVMSGGNVQSNGN-NCGIPASQRSSLFERVGPILSQYGLS 
LspB   336 NCTGRGDSGGSWITAAGQAQGLTSGGNLPAGQNDNCSVPTSQRQTYFERINPVLSQYGLA 
 
 
Lgum1  395 LVTG- 
Lgum2  403 LLTQ- 
Lgum3  400 LRTSP 
Lgum4  402 LRTSP 
Lgum5  394 LVTP- 
Lenz   394 LVTG- 
LspA   395 LVTS- 
LspB   396 LVTS- 
 
 
 
Figure S1. Sequence alignment of α-lytic proteases.  

Predicted signal peptides are shown in red. Prodomains reported in published work are shown 

in orange. The residues constituting the catalytic triad are marked with arrowheads. Signal 

peptides were predicted with SignalP (http://www.cbs.dtu.dk/services/SignalP/). The 

alignment was generated with ClustalW (http://www.ch.embnet.org/software/ClustalW.html) 

and edited with BoxShade (http://www.ch.embnet.org/software/BOX_form.html).  

 

Lgum1, L. gummosus isoform 1 (GenBank accession no. KF738067);  

Lgum2, L. gummosus isoform 2 (GenBank accession no. KF738068);  

Lgum3, L. gummosus isoform 3 (GenBank accession no. KF738069);  

Lgum4, L. gummosus isoform 4 (GenBank accession no. KF738070);  

Lgum5, L. gummosus isoform 5 (GenBank accession no. KF738071);  

Lenz, L. enzymogenes (GenBank accession no. AAA74111); 

LspA, Lysobacter sp. XL1 (GenBank accession no. ACZ72924);  

LspB, Lysobacter sp. XL1 (GenBank accession no. ACZ72925).  
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β-Lytic metalloendopeptidases  
 
 
Lgum    1 -----------MGLALLTCCVLAAISGGAGAAERGLSGQ--------------------- 
Lenz    1 ------------------------------------------------------------ 
Lsp     1 -----MKKISKAGLGLALMCALATIGGNASAQGHGLSGE--------------------- 
Alyt    1 -----MKKISKAGLGLALVCALATIGGNAARR-ATAQRR--------------------- 
Paer    1 MQHKRSRAMASPRSPFLFVLLALAVGGTANAHDDGLPAFRYSAELLGQLQLPSVALPLND 
 
 
Lgum   29 DLVYSYDEMFDFDIDAYLAKNAPHLSRHAESISHWAGYSGISPKVLIALMEQQSGAITRR 
Lenz    1 ------------------------------------------------------------ 
Lsp    35 DLVYSYDEMFDFDIDAYLAKHAPHLRKHSEEISHWAGYSGISPKVLIALMEQQSGAVS-- 
Alyt   34 GSGVFYDEMFDFDIDAHLAKHAPHLHKHSEEISHWAGYSGISRSVDRADGAAERAVTP-- 
Paer   61 DLFLYGRDAEAFDLEAYLAVNAPALRDKSEYLEHWSGYYSINPKVLLTLMVMQSGPLG-- 
 
 
Lgum   89 HAAADAAKRPFGALAQAKDFNGQTREVAQALREALYENDGPDAKGAVT---------VAR 
Lenz    1 ------------------------------------------------------------ 
Lsp    93 --AKRATNRPFGKLARADGFGAQTREVALALRESLYERDPDGAKGPVT---------LAR 
Alyt   92 --SARRIVRSASWRAPTASARRPARSRWRCASRCTSAIPTRQGAGDAG---------PRQ 
Paer  119 APDERALAAPLGRLSAKRGFDAQVRDVLQQLSRRYYGFEEYQLRQAAARKAVGEDGLNAA 
 
 
Lgum  140 ANPLQALFERAGASQASAKLSGDGEFQLVYGRLFNEPRQAQAPSAR--FAKAGPDVQPLS 
Lenz    1 -----------------------------------------------------------S 
Lsp   142 ANPLQALFERSGDNEPAAALRGDGEFQLVYGRLFNEPRQAKAASDR--FAKAGPDVQPLS 
Alyt  141 SAAGAVRAFRRQRAGGRAARRRRVPAGLRPPVQRTAPGQGGFG--P--LRQGRPGRAAVS 
Paer  179 SAALLGLLREGAKASAVQGGNPLGAYAQTFQRLFGTPAAELLQPRNRVARQLQAKAALAP 
 
 
Lgum  198 PNGLLQFPFPRGARWHVGGAHTNTGSGNYPMSSLDMSLGGGWGSNQSNTWVSASANG-SF 
Lenz    2 PNGLLQFPFPRGASWHVGGAHTNTGSGNYPMSSLDMSRGG--GSNQNGNWVSASAAGGSF 
Lsp   200 PNGLLQFPFPRGASWHVGGAHTNTGSGNYPMSSLDMSRGGGWGSNQNGNWVSASAAG-SF 
Alyt  197 PNGLLQFPFPRGASWHVGGAHTNTGSGNYPMSSLDMSRGGGWGSNQNGNWVSASAAG-SF 
Paer  239 PSNLMQLPWRQGYSWQPNGAHSNTGSG-YPYSSFDASYDWPRWGSATYSVVAAHAG--TV 
 
 
Lgum  257 KRHSSCFAEIVHSGGWSTTYYHLMNIRYNTGANVGSNTAIANPANTRAQALCNGGSSTGP 
Lenz   60 KRHSSCFAEIVHTGGWSTTYYHLMNIQYNTGANVSMNTAIANAPNTQAQALCNGGQSTGP 
Lsp   259 KRHSSCFAEIVHTGGWSTTYYHLMNIQYNTGANVSMNTAIANPANTQAQALCNGGQSTGP 
Alyt  256 KRHSSCFAEIVHTGGWSTTYYHLMNIQYNTGANVSMNTAIANPANTQAQALCNGGQSTGP 
Paer  296 RVLSRCQVRVTHPSGWATNYYHMDQIQVSNGQQVSADTKLGVYAGNINTALCEGGSSTGP 
 
          ▼ ▼ 
Lgum  317 HEHWSLKLNGSFYHLNGAYLSGYRITATGNSYDTNCSRFYLAKN--GQNYCSG-WFTNPG 
Lenz  120 HQHWSLKQNGSFYHLNGTYLSGYRITATGSSYDTNCSRFYLTKN--GQNYCYG-YYVNPG 
Lsp   319 HEHWSLKQNGSFYHLNGTYLSGYRITATGSSYDTNCSRFYLTKN--GQNYCYG-YYVNPG 
Alyt  316 HEHWSLKQNGSFYHLNGTYLSGYRITATGSSYDTNCSRFYLTKN--GQNYCYG-YYVNPG 
Paer  356 HLHFSLLYNGAFVSLQGASFGPYRINVGTSNYDNDCRRYYFYNQSAGTTHCAFRPLYNPG 
 
 
Lgum  374 H-- 
Lenz  177 PN- 
Lsp   376 PN- 
Alyt  373 PN- 
Paer  416 LAL 
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Figure S2. (previous page) Sequence alignment of β-lytic metalloendopeptidases.  

Predicted signal peptides are shown in red. Prodomains reported in published work are shown 

in orange. SignalP did not identify a single peptide in the L. gummosus sequence. The 

residues binding the catalytic zinc ion are marked with an arrowhead.  

 

Lgum, L. gummosus (GenBank accession no. KF738072);  

Lenz, L. enzymogenes (GenBank accession no. P00801);  

Lsp, Lysobacter sp. IB-9374 (GenBank accession no. BAB86844);  

Alyt, Achromobacte lyticus (GenBank accession no. AAA21906);  

Paer, Pseudomonas aeruginosa staphylolysin/LasA (GenBank accession no. AAC12656).  

 

For the β-lytic metalloendopeptidase from L. enzymogenes, only the sequence of the mature 

enzyme determined by direct protein sequencing is available.  
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Lysyl endopeptidases 
 
 
 
 
 
 
 
 
Lgum_Lep1     1 ----MKRLYGSLALLSLSIGAAIAGPTTLPAAFDHPNVSPIDKIALRTMPAVDVEKLKAQ 
Lgum_Lep2     1 ----MKRICGSLLLLGLSISAALAAPASRPAAFDHHNISSVDKIAVRAMPAVDVAKLKAE 
Lgum_Lep3     1 ----MKRFTLTLGLLALSIGTAIAGPALRPAAFDNARISRIDRIALRSMPAVDVAKLRAE 
Alyt_API      1 ----MKRICGSLLLLGLSISAALAAPASRPAAFDYANLSSVDKVALRTMPAVDVAKAKAE 
Lsp_LepA      1 ----MKRICGSLLLLGLSISAALAAPASRPAAFDYANLSSVDKVALRTMPAVDVAKAKAE 
Lsp_LepB      1 ----MKRITLTLGLLALSIGSALAAPALRPAAFDHARLARVDRIALRVMPAVDVAKLRAE 
Lenz_27796    1 ----MKRICGSLLLLGLSISAALAAPASRPAAFDHHNISSVDKIAVRAMPAVDVAKLKAE 
Lenz_LysC     1 ------------------------------------------------------------ 
Paer_PIV      1 MHKRTYLNACLVLALAAGASQALAAPGASEMAGDVAVLQASPASTGHARFANPNAAISAA 
 
 
Lgum_Lep1    57 DRLRDKR--GDIPRFAFPMTVDMTPLNSGVWED-LDADHVVWRQRVRSD----------- 
Lgum_Lep2    57 DLLRDKR--GDIPRFAFPIKVDMTPLNSGVWED-LDADNVIWRQRVRSE----------- 
Lgum_Lep3    57 DVQRAAR--REVPRFATALPLNIDTLTSGTWED-LDADHVVWRTRIESK----------- 
Alyt_API     57 DLQRDKR--GDIPRFALAIDVDMTPQNSGAWEYTADGQFAVWRQRVRSE----------- 
Lsp_LepA     57 DLQRDKR--GDIPRFALAIDVDMTPQNSGAWEYTADGQFAVWRQRVRSE----------- 
Lsp_LepB     57 DVKRNAR--NEVPRFATALAVDIDTLKDGAWED-LDADTAIWRTRIESK----------- 
Lenz_27796   57 DVLRDKR--GDIPRFAFPIKVDMTPLNSGVWED-LDADNVIWRQRVRSE----------- 
Lenz_LysC     1 ------------------------------------------------------------ 
Paer_PIV     61 GIHFAAPPARRVARAAPLAPKPGTPLQVGVGLKTATPEIDLTTLEWIDTPDGRHTARFPI 
 
 
Lgum_Lep1   103 KAMSLNFGFTQYYMPAGGRMLIYPATQTKGGDRELIREYTDRDNNEMSQLWTAIVPGQEA 
Lgum_Lep2   103 KALSLNFGFTQYHMPQGGRLLVYPATQAAAGDRNLISEYTARDNNAQGQLWTAIVPGQEA 
Lgum_Lep3   103 NALTLNFHFTQFKLPAGARMLIYPADQTPSSSANFVRSFTSADNQADGQLWTPVVIGDEA 
Alyt_API    104 KALSLNFGFTDYYMPAGGRLLVYPATQAPAGDRGLISQYDASNNNSARQLWTAVVPGAEA 
Lsp_LepA    104 KALSLNFGFTDYYMPAGGRLLVYPATQAPAGDRGLISQYDASNNNSARQLWTAVVPGAEA 
Lsp_LepB    103 DALSLNFHFDKFKLPEGARMLIYPADQGPGSAAGRVRSFTSADNNAFGELWTPVVVGEEA 
Lenz_27796  103 KALSLNFGFTQYHMPQGGRLLVYPATQAAAGDRNLISEYTARDNNAQGELWTAIVPGQEA 
Lenz_LysC     1 ------------------------------------------------------------ 
Paer_PIV    121 SAAGAASLRAAIRLETHSGSLPDDVLLHFAGAGKEIFEASGKDLSVNRPYWSPVIEGDTL 
 
 
Lgum_Lep1   163 VIEVVVPRASVGQLKLRLTKINHDYVGFGPLARRMAQASGEKGTSGICNVDVVCPDGNGR 
Lgum_Lep2   163 VIEVVVPRAKLGELKLKLGQVGHDYVGFGPLARRLAAASGEKGVSGQCNVDVVCPDGDGR 
Lgum_Lep3   163 VIEVVVPRAKAGELKLRLGEVNHDYVGISKLAR-DAALDQAKGVSGSCNIDVVCPEGNGH 
Alyt_API    164 VIEAVIPRDKVGEFKLRLTKVNHDYVGFGPLARRLAAASGEKGVSGSCNIDVVCPEGDGR 
Lsp_LepA    164 VIEAVIPRDKVGEFKLRLTKVNHDYVGFGPLARRLAAASGEKGVSGSCNIDVVCPEGDGR 
Lsp_LepB    163 VIEVVVPKAKLGQLKLHLAKVNHDYVGFGKLVRGVQQQAGTKAASGSCEIDVVCAEGNGY 
Lenz_27796  163 VIEVVVPRAKLGELKLKLGQVGHDYVGFGPLARRLAAASGEKGVSGQCNVDVVCPDGDGR 
Lenz_LysC     1 ------------------------------------------GVSGSCNIDVVCPEGNGH 
Paer_PIV    181 TVELVLPAN----LQPGDLRLSVPQVSYFADSLYKAGYRDGFGASGSCEVDAVCATQSGT 
 
                                                              ▼ 
Lgum_Lep1   223 RDIIRSVGVYS--------KNGSLACTGSLVNNTANNKKMYFLTAHHCGMTTAAAANSIV 
Lgum_Lep2   223 RDIIRSVAAYS--------KNGSLACTGSLVNNTANDKKMYFLTANHCGMTTASTAASIV 
Lgum_Lep3   222 RDVIRSVAAYS--------KQGTMWCTGSLVNNSANDKKMYFLTANHCGMTTAAIASSMV 
Alyt_API    224 RDIIRAVGAYS--------KSGTLACTGSLVNNTANDRKMYFLTAHHCGMGTASTAASIV 
Lsp_LepA    224 RDIIRAVGAYS--------KSGTLACTGSLVNNTANDRKMYFLTAHHCGMGTASTAASIV 
Lsp_LepB    223 RDIIRAVGAYS--------KQGTMWCTGSLVNNTANDKKMYFLTANHCGMTSASVNNSMV 
Lenz_27796  223 RDIIRSVAAYS--------KSGSLACTGSLVNNTANDKKMYFLTANHCGMTTASTAASIV 
Lenz_LysC    19 RDVIRSVAAYS--------KQGTMWCTGSLVNNSANDKKMYFLTANHCGMTTAAIASSMV 
Paer_PIV    237 RAYDNATAAVAKMVFTSSADGGSYICTGTLLNNGNSPKRQLFWSAAHC-IEDQATAATLQ 
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                                                          ▼ 
Lgum_Lep1   275 VYWNYQNSTCRPPNTAINGTDGDGLLNQSQSGSVVRATSANSDFTLLELRTAANPAFNLF 
Lgum_Lep2   275 VYWNYQNSTCRAPNTPASGANGDGSMSQNQSGSTVKASYADSDFTLLELNTAANPAFNLY 
Lgum_Lep3   274 VYWNYQNSTCRAPGSSSSGANGDGSLAQSQTGAVVRATNAASDFTLLELNTAANPAYNLF 
Alyt_API    276 VYWNYQNSTCRAPNTPASGANGDGSMSQTQSGSTVKATYATSDFTLLELNNAANPAFNLF 
Lsp_LepA    276 VYWNYQNSTCRAPNTPASGANGDGSMSQTQSGSTVKATYATSDFTLLELNNAANPAFNLF 
Lsp_LepB    275 VYWNYQNSTCRTPGSAASGADGDGSLSQSQTGATLRATNAASDFTLLELTTAANPAYNLY 
Lenz_27796  275 VYWNYQNSTCRAPNTPASGANGDGSMSQNQSGSTVKATYADSDFTLLELNTAANPAFNLY 
Lenz_LysC    71 VYWNYQNSTCRAPGSSSSGANGDGSLAQSQTGAVVRATNAASDFTLLELNTAANPAYNLF 
Paer_PIV    296 TIWFYNTTQCYGDASTIN-----QSVTVLTGGANILHRDAKRDTLLLELKRTP-PAGVFY 
 
 
Lgum_Lep1   335 WAGWDRRNQNFPSAIGIHHPNVAEKRISLSVSPTSFVAWGGGAG-------TTHLNVQWQ 
Lgum_Lep2   335 WAGWDRRDQNFSSAIAIHHPNVAEKRISLSTSPTSFVAWGGGAG-------TTHLNVQWQ 
Lgum_Lep3   334 WAGWDRRDQNFAGATAIHHPNVAEKRISHSTVATQISGYNGASG-------TTHLHVFWQ 
Alyt_API    336 WAGWDRRDQNYPGAIAIHHPNVAEKRISNSTSPTSFVAWGGGAG-------TTHLNVQWQ 
Lsp_LepA    336 WAGWDRRDQNYPGAIAIHHPNVAEKRISNSTSPTSFVAWGGGAG-------TTHLNVQWQ 
Lsp_LepB    335 WAGWDRRDQNYPNSIAIHHPNVADKRISFSDSASRFTGYGGADYNPPTVPNGTHLFVKWG 
Lenz_27796  335 WAGWDRRDQNFPGAIAIHHPNVAEKRISLSVSPTSFVAWGGGAG-------TTHLNVQWQ 
Lenz_LysC   131 WAGWDRRDQNFAGATAIHHPNVAEKRISHSTVATEISGYNGATG-------TSHLHVFWQ 
Paer_PIV    350 QGWSATPIANGSLGHDIHHPRGDAKKYSQGNVSAVGVTYDG---------HTALTRVDWP 
 
                          ▼ 
Lgum_Lep1   388 PTGGVTEPGSSGSPLYSPE----KRVIGQLHGGPSSCSATGSNRSDQYGRVFTSWTGGGT 
Lgum_Lep2   388 PTGGVTEPGSSGSPLYSPE----KRVIGQLHGGPSSCSATGTNRSDQYGRVFTSWTGGGT 
Lgum_Lep3   387 ASGGVTEPGSSGSPIYSPE----KRVLGQLHGGPSSCSATGADRSDYYGRVFTSWTGGGT 
Alyt_API    389 PSGGVTEPGSSGSPIYSPE----KRVLGQLHGGPSSCSATGTNRSDQYGRVFTSWTGGGA 
Lsp_LepA    389 PSGGVTEPGSSGSPIYSPE----KRVLGQLHGGPSSCSATGTNRSDQYGRVFTSWTGGGA 
Lsp_LepB    395 VNRGVTEPGSSGSPLYSPD----KRVIGQLHGGPSSCTVPQEQKADYYGRVFTSWTGGGT 
Lenz_27796  388 PTGGVTEPGSSGSPLYSPE----KRVIGQLHGGPSSCSATGTNRSDQYGRVFTSWTGGGT 
Lenz_LysC   184 ASGGVTEPGSSGSPIYSPE----KRVLGQLHGGPSSCSATGADRSDYYGRVFTSWTGGGT 
Paer_PIV    401 --SAVVEGGSSGSGLLTVAGDGSYQLRGGLYGGPSYCGAPTSQRNDYFSDFSGVYS---- 
 
 
Lgum_Lep1   444 AATRLSNWLDPGATGATFINGIN------------------------------------- 
Lgum_Lep2   444 ASTRLSNWLDAGNTGAQFIDGLDSGGGTP-NTPPVANFTSTTSGLTATFTDTSTDSDGTI 
Lgum_Lep3   443 AATRLSDWLDAAGTGAQFIDGLDSTGTPPVNNPPIANFSSSASGLTVAFTDSSSDSDGTI 
Alyt_API    445 AASRLSDWLDPASTGAQFIDGLDSGGGTP-NTPPVANFTSTTSGLTATFTDSSTDSDGSI 
Lsp_LepA    445 AASRLSDWLDPASTGAQFIDGLDSGGGTP-NTPPVANFTSTTSGLTATFTDSSTDSDGSI 
Lsp_LepB    451 AATRLSDWLDTGATGAQFVDGLDSGGAP-SNQPPVANFTSSASGLTVSFTDSSSDSDGSI 
Lenz_27796  444 ASTRLSNWLDAGNTGAQFIDGLDSGGGTP-NTPPVANFTSTTSGLTATFTDSSTDSDGSI 
Lenz_LysC   240 SATRLSDWLDAAGTGAQFIDGLDSTGTPPV------------------------------ 
Paer_PIV    455 ---QISRYFAP------------------------------------------------- 
 
 
Lgum_Lep1       ------------------------------------------------------------ 
Lgum_Lep2   503 ASRSWNFGDGTTSTATNPTKTYSAAGTYTVTLTVTDNGGATHTKTGSVTVSGTPGSQTYT 
Lgum_Lep3   503 ASRSWNFGDGTTSTATSPSKTYTTAGTYTVSLTVTDDDGATHTKTASVTVGGSTGPQTYS 
Alyt_API    504 ASRSWNFGDGSTSTATNPSKTYAAAGTYTVTLTVTDNGGATNTKTGSVTVSGGPGAQTYT 
Lsp_LepA    504 ASRSWNFGDGSTSTATNPSKTYSAAGTYTVTLTVTDNGGATNTKTGSVTVSGGPGAQTYT 
Lsp_LepB    510 ASRSWNFGDGTTSTATSPSKTYSAAGTYTVTLTVTDNGGASNTKTATVTVG-ASGVQTYA 
Lenz_27796  503 ASRSWNFGDGTTSTATNPSKTYSAAGTYTVTLTVTDNGGATNTKTGSVTVSGTPGSQTYT 
Lenz_LysC       ------------------------------------------------------------ 
Paer_PIV        ------------------------------------------------------------ 
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Lgum_Lep1       ------------------------------------------------------------ 
Lgum_Lep2   563 NETDVAITDH--ATVESPITVSGRSGNGLPSTSIQVTIYHTYKSDLKVDLVAPDGTVYNL 
Lgum_Lep3   563 NETDVAISDN--ATVESPIVVSGRSGNGASSTPIAVAIVHTYKGDLKVDLVAPDGTVYNL 
Alyt_API    564 NDTDVAIPDN--ATVESPITVSGRTGNGSATTPIQVTIYHTYKSDLKVDLVAPDGTVYNL 
Lsp_LepA    564 NDTDVAIPDN--ATVESPITVSGRTGNGSATTPIQVTIYHTYKSDLKVDLVAPDGTVYNL 
Lsp_LepB    569 NGTDVNIPDNNATGVTSSIVVSGRTGNAPNPTQVAVDIVHTYQGDLIVDLIAPDGSVYNL 
Lenz_27796  563 NETDVAIPDN--ATVESPITVSGRTGNGLPSTSIQVTIYHTYKSDLKVDLVAPDGTVYNL 
Lenz_LysC       ------------------------------------------------------------ 
Paer_PIV        ------------------------------------------------------------ 
 
 
Lgum_Lep1       -------------------------------------------------- 
Lgum_Lep2   621 HNRTGGSADNVIGTYTKDLSSEPLNGVWKLRVNDNATIDTGRIDKWSITF 
Lgum_Lep3   621 HNRTGGSADNINQTYTKNLSSEALNGTWKLRVNDNAGGDVGKIDKWTITF 
Alyt_API    622 HNRTGGSAHNIIQTFTKDLSSEAAQRAPGSCG------------------ 
Lsp_LepA    622 HNRTGGSADNIIQTFTKDLSSEALNGTWKLRVNDNATADTGRIDKWSITF 
Lsp_LepB    629 HNRTGGSADNIKKTYPVNLSSEALNGTWKLRAADRAGADTGYINNWTITF 
Lenz_27796  621 HNRTGGSADNINQTYTKNLSSEALNGTWKLRVNDNAGGDVGKIDKWTITF 
Lenz_LysC       -------------------------------------------------- 
Paer_PIV        -------------------------------------------------- 
 
 
 
Figure S3. Sequence alignment of lysyl endopeptidases.  

Predicted signal peptides are shown in red. Prodomains and C-terminal extension domains reported 

in published work are shown in orange and green, respectively. The residues constituting the 

catalytic triad are marked with arrowheads.  

 

Lgum1, L. gummosus isoform 1(GenBank accession no. KF738073);  

Lgum2, L. gummosus isoform 2 (GenBank accession no. KF738074);  

Lgum3, L. gummosus isoform 3 (GenBank accession no. KF738075);  

Alyt_API, Achromobacter lyticus Achromobacter protease I (GenBank accession no. P15636);  

Lsp_LepA, Lysobacter sp. IB-9374 LepA (GenBank accession no. BAB32450);  

Lsp_LepB, Lysobacter sp. IB-9374 LepB (GenBank accession no. BAC22111);  

Lenz_27796, L. enzymogenes ATCC 27796 (Kuhlman et al. 2009, Ref. 52);  

Lenz_LysC, L. enzymogenes Lys-C (GenBank accession no. Q7M135);  

Paer_PIV, Pseudomonas aeruginosa protease IV (GenBank accession no. Q7M135).  

 

For the of lysyl endopeptidases Lys-C from L. enzymogenes, only the sequence of the mature 

enzyme determined by direct protein sequencing is available.  
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Metallopeptidases of the M4 family 
 
 
 
 
 
 
 
Lgum    1 VNRNVSPTALSFALSLVLASGAAGAAQRVDLHGQDIAKLNQQYKAAVAKSGAAAKANVRH 
Vcho    1 ------------------MKMIQRPLNWLVLAGAATGFPLYAAQMVTIDDASMVEQALAQ 
Vvul    1 ------------------MKLNQRHRLGLMLVAVMCSLPVTAAEMVSVSDSAVLEQALSV 
Paer    1 --------------MKKVSTLDLLFVAIMGVSPAAFAADLIDVSKLPSKAAQGAPGPVTL 
 
 
Lgum   61 AELISLDADSSLTQIKSSQDANGTRNYRYQQSFRGVPVFGEHVVVSED-AQGNVRTLFGR 
Vcho   43 QQYSMMPAASGFKAVNTVQLPNGKVKVRYQQMYNGVPVYGTAVVATES--SKGISQVYGQ 
Vvul   43 QARSLAPVENGFEAVKTIQLPNGKTKVRYQQTYLGLPVFDTAVVATEG--RSGLSNVHGT 
Paer   47 QAAVGAGGADELKAIRSTTLPNGKQVTRYEQFHNGVRVVGEAITEVKGPGKSVAAQRSGH 
 
 
Lgum  120 SVAGLAAELPATAPKLSSAQALNLAKSAALGKRLG--ALQVRNESSKQMIYIDDNGRAHM 
Vcho  101 MVQQLEADLPTVTPDIESQQAIALAVSHFGEQHAGESLP-VENESVQLMVRLDDNQQAQL 
Vvul  101 MAQGLAADLPSVSVNLDQQQAIALGKQRHQVKHANAKALNTENETAQLMVRLDANNKAQL 
Paer  107 FVANIAADLPGSTTAAVSAEQVLAQAKSLKAQGR-----KTENDKVELVIRLGENNIAQL 
 
 
Lgum  178 AYVVNYFADAPKGGEPTRPFVILDANSGKVLKQWEGLNHALVG-TGPGGNTKTGQYEYGT 
Vcho  160 VYLVDFFVASE---TPSRPFYFISAATGEVLDQWDGINHAQATGTGPGGNQKTGRYEYGS 
Vvul  161 VYLVSFFVAEE---EPSRPFMFIDANSGEILQVWDGLNHAQADGTGPGGNSKTGRYEFG- 
Paer  162 VYNVSYLIPGE---GLSRPHFVIDAKTGEVLDQWEGLAHAEAG--GPGGNQKIGKYTYGS 
 
 
Lgum  237 DFG-FNDVAQSGSTCTMNNTNVKTVNLNHGTSG--TTAFSYTCP----RNTVKAINGAFS 
Vcho  217 NGLPGFTIDKTGTTCTMNNSAVKTVNLNGGTSG--STAFSYACNNSTNYNSVKTVNGAYS 
Vvul  217 TDYPSFVIDKVGTTCTMENSVVKTVDLQNRTSG--STAYSYSCPGASNYNDHKAVNGAYS 
Paer  217 DYGPLIVNDR----CEMDDGNVITVDMNSSTDDSKTTPFRFACP----TNTYKQVNGAYS 
 
 
Lgum  290 PLNDAHYFGKVVFDMYNSYVGVAPLTFQLSMRVHYSNSYENAFWDGSAMTFGDGATRFYP 
Vcho  275 PLNDAHFFGKVVFDMYQQWLNTSPLTFQLTMRVHYGNNYENAFWDGRAMTFGDGYTRFYP 
Vvul  275 PLNDAHYFGKVVYDMYKDWMNTAPLTFKLTMRVHYSSNYENAFWDGSAMTFGDGASTFYP 
Paer  269 PLNDAHFFGGVVFKLYRDWFGTSPLTHKLYMKVHYGRSVENAYWDGTAMLFGDGATMFYP 
 
                  ▼   ▼                   ▼ 
Lgum  350 LVSLDVSAHEVSHGFTEQQSGLVYSGQSGGINEAYSDIAGEAAEFYMNGTNDFLVGAQIF 
Vcho  335 LVDINVSAHEVSHGFTEQNSGLVYRDMSGGINEAFSDIAGEAAEYFMRGNVDWIVGADIF 
Vvul  335 LVDINVSAHAVSHGFTEQNSGLIYSNMSGGMNEAFSDIAGEAAEFYMKGSVDWIVGADIF 
Paer  329 LVSLDVAAHEVSHGFTEQNSGLIYRGQSGGMNEAFSDMAGEAAEFYMRGKNDFLIGYDIK 
 
 
Lgum  410 KASGALRYMANPPQDGRSIGHASNYTSGMDVHYSSGVYNKAFYTLATKAGWDTVKAFKVF 
Vcho  395 KSSGGLRYFDQPSRDGRSIDHASQYYSGIDVHYSSGVFNRAFYLLANKSGWNVRKGFEVF 
Vvul  395 KSNGGLRYFDQPSKDGRSIDHASQYYDGLNVHHSSGVYNRAFYLLANKTGWNVRKGFEIF 
Paer  389 KGSGALRYMDQPSRDGRSIDNASQYYNGIDVHHSSGVYNRAFYLLANSPGWDTRKAFEVF 
 
 
Lgum  470 AKANKDYWTPSTDFNNGACGVETSATDLGFAKADVTAAFSVVGVTCPTGPGPGPGTKYTN 
Vcho  455 AVANQLYWTPNSTFDQGGCGVVKAAQDLNYNTADVVAAFNTVGVNASCGTTPPPVGKVLE 
Vvul  455 TLANQLYWTANSTFDAGACGVVKAAQDMGYNSNDVAEAFNQVGVNANCGVTPP-SGNVLK 
Paer  449 VDANRYYWTATSNYNSGACGVIRSAQNRNYSAADVTRAFSTVGVTCPSAL---------- 
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Lgum  530 DTDFAINDNSTVDSPITVSGRTGNAPTNAQVSVNIIHTYRGDLKVDLVAPDGSLYNISNR 
Vcho  515 KGKPITGLSGSRGGEDFYTFTVTNSGSVVVSISGGTGDADLYVKAGSKPTTSSWDCRPYR 
Vvul  514 NNTPVSNLTGNKGSQVFYTFTVDRNATAVVSISGGSGDADLYLKAGSKPTTSSWDCRPYR 
Paer      ------------------------------------------------------------ 
 
 
Lgum  590 AGGSADNLTGTFTFNLSSEPLNGTWKLRVNDNANADVGRIDTWSITF 
Vcho  575 SGNAEQCSISAVVGTTYHVMLRGYSNYSGVTLRLD------------ 
Vvul  574 YGNNESCSVSAAPGTTYHVMIKGYSNYSGVRLKLQY----------- 
Paer      ----------------------------------------------- 
 
 
Figure S4. Sequence alignment of M4 family metallopeptidases.  

Predicted signal peptides are shown in red. Prodomains and C-terminal extension domains 

reported in published work are shown in orange and green, respectively. The residues binding 

the catalytic zinc ion are marked with arrowheads.  

 

Lgum, L. gummosus (GenBank accession no. KF738078);  

Vcho, Vibrio cholera hemagglutinin/protease (GenBank accession no. ZP_06942058);  

Vvul, Vibrio vulnificus metalloprotease (GenBank accession no. AF102028);  

Paer, Pseudomonas aeruginosa elastase (GenBank accession no. AFM37281).   

 
 
 
 
 
 
 
 
 
 
 
 
Lgum_Lep2  572 HATVESPITVSGRSGNGLPSTSIQVTIYHTYKSDLKVDLVAPDGTVYNLHNRTGGSADNV 
Lgum_HAP   538 NSTVDSPITVSGRTGNAPTNAQVSVNIIHTYRGDLKVDLVAPDGSLYNISNRAGGSADNL 
 
 
Lgum_Lep2  632 IGTYTKDLSSEPLNGVWKLRVNDNATIDTGRIDKWSITF 
Lgum_HAP   598 TGTFTFNLSSEPLNGTWKLRVNDNANADVGRIDTWSITF 
 
 
Figure S5. Comparison of the C-terminal extension domains from L. gummosus lysyl 

endopeptidase isoform 2 (Lgum_Lep2) and the L. gummosus hemagglutinin/protease 

homolog (Lgum_HAP).  
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OmpA-like proteins  
 
 
 
Ecol     1 -MKKTAIAIAVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFIN----N---NGPTH 
Sent     1 -MKKTAIAIAVALAGFATVAQAAPKDNTWYAGAKLGWSQYHDTGFIH----N---DGPTH 
Eaer     1 -MKKTAIAIAVALAGFATVAQAAPKDNTWYAGGKLGWSQFHDTGWYNSNLNN---NGPTH 
Smar     1 -MKKTAIALAVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFYGNGYQNGIGNGPTH 
Lgum1    1 MNKKLLCAALLGGLSIAQVASAQDFDDRWYITGAAGMNIQDNDRGTR--------NAPFG 
Lgum2    1 ----MLSTALLAGLAFSQAASAQDFDDRWYVTGAVGMNIQDNDRGTR--------NAPFG 
 
 
Ecol    53 ENQLGAGAFGGYQVNPYVGFEMGYDWLGRMPYKGSVENGAYKAQGVQLTAKLGYPITDDL 
Sent    53 ENQLGAGAFGGYQVNPYVGFEMGYDWLGRMPYKGDNINGAYKAQGVQLTAKLGYPITDDL 
Eaer    57 ESQLGAGAFGGYQVNPYLGFEMGYDWLGRMPYKGVKVNGAFSSQAVQLTAKLGYPITDDL 
Smar    60 KDQLGAGAFLGYQANQYLGFELGYDWLGRMPYKGSVNNGAFKAQGVQLAAKLSYPIADDL 
Lgum1   53 AIGLGKFLNKNWSLDGELNYQN--------PKFDDNQDANWSQYGISLDLRRHFVTDGRN 
Lgum2   49 AIGLGKFLNKNWSLDGELNYQN--------PKFDDNQDANWSQYGISLDLRRHFVTDGRN 
 
 
Ecol   113 DVYTRLGGMVWRADTKSNVYG-----KNHDTGVSPVFAGGVEYAITPEIATRLEYQWTNN 
Sent   113 DVYTRLGGMVWRADTKSNVPGG-PSTKDHDTGVSPVFAGGIEYAITPEIATRLEYQWTNN 
Eaer   117 DIYTRLGGMVWRADSSNSIAG-----DNHDTGVSPVFAGGVEWAMTRDIATRLEYQWVNN 
Smar   120 DIYTRLGGMVWRADSKANYGRTGQRLSDHDTGVSPLAAVGVEYALTKNWATRLDYQFVSN 
Lgum1  105 WNPYILMGLGYQRSEEEYLLPSVLSPGNRKDGNLAAKVGVGIQGDLGRVGIRTELAYRAD 
Lgum2  101 WNPYILMGLGYQRSEEEYLLPSVLSPGNRKDGNLAAKVGVGIQGDLGRVGIRTELAYRAD 
 
 
Ecol   168 IGDAHTIGTRPDNGMLSLGVSYRFGQGEAAPVVAPAPAPAPEVQTKHFTLKSD------- 
Sent   172 IGDANTIGTRPDNGLLSVGVSYRFGQQEAAPVVAPAPAPAPEVQTKHFTLKSD------- 
Eaer   172 IGDAGTVGVRPDNGMLSVGVSYRFGQEDNAPVVAPAPAPAPEVTTKTFTLKSD------- 
Smar   180 IGDAGTVGARPDNTMLSLGVSYRFGQDD-VVAPAPAPAPAPVVETKRFTLKSD------- 
Lgum1  165 FDDTSVAAPQEDWFGDVLASVGIVIPLGPEPVAAVAPAPVVEQGCADKDDDGDGVNNCDD 
Lgum2  161 FDDTSVAAPQEDWFGDVLASVGIVIPLGPEPVAAVAPAPVVEQGCADKDDDGDGVNNCDD 
 
 
Ecol   221 --------------------------VLFTFNKATLKPEGQAALDQLYSQLSNLDPKDGS 
Sent   225 --------------------------VLFNFNKSTLKPEGQQALDQLYSQLSNLDPKDGS 
Eaer   225 --------------------------VLFNFNKATLKPEGQQALDQLYTQLSNMDPKDGS 
Smar   232 --------------------------VLFNFNKSTLKAEGQQALDQLYTQLSSMDPKDGS 
Lgum1  225 KCPGSQAGQTIGPDGCAVPVTIDLKGVNFDFDKATLRPDAVSILNEAAEILKRYP--DLK 
Lgum2  221 KCPGSQAGQTIGPDGCPVPVSIDLKGVNFDFDKATLRPDSVAILNEAAEILKRNP--SLR 
 
 
Ecol   255 VVVLGYTDRIGSDAYNQALSERRAQSVVDYLISKGIPADKIS-ARGMGESNPVTGNTCDN 
Sent   259 VVVLGFTDRIGSDAYNQGLSEKRAQSVVDYLISKGIPSDKIS-ARGMGESNPVTGNTCDN 
Eaer   259 AVVLGYTDRIGSEQYNQKLSEKRAQSVVDYLVAKGIPANKIS-ARGMGESDPVTGNTCDN 
Smar   266 VVVLGYTDAVGSDQYNQKLSEQRAQSVVDYLVSKGIPSDKIS-ARGMGEADAVTGNTCGY 
Lgum1  283 VEVAGHTDLCGKDTYNQKLSERRAKAAYDYLTSNGVDAGRLTGPVGYGESRPLESTPQTF 
Lgum2  279 VEVAGHTDLCGKDAYNQKLSERRAKAVYDFLTSNGVDAGRLAGPIGYGESRPLESTPQTF 
 
 
Ecol   314 --VKQRAALIDCLAPDRRVEIEVKGIKDVVTQPQA 
Sent   318 --VKPRAALIDCLAPDRRVEIEVKGVKDVVTQPQA 
Eaer   318 --VKARAALIDCLAPDRRVAIEVKGYKDVVTQPQA 
Smar   325 KSGRATKAQIACLAPDRRVEIEVKGIKDVVTQPQG 
Lgum1  343 PACKS--------EKNRRTELNVQN---------- 
Lgum2  339 PACKS--------EKNRRTELNAQN---------- 
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Figure S6. (previous page) Sequence alignment of OmpA-like proteins.  

Predicted signal peptides are shown in red. 

 

Ecol, Escherichia coli (GenBank accession no. ABJ00366); 

Sent, Salmonella enterica serovar Typhimurium (GenBank accession no. ABJ00366); 

Eaer, Enterobacter aerogenes (GenBank accession no. P09146); 

Smar, Serratia marcescens (GenBank accession no. AGE17540); 

Lgum1, L. gummosus isoform 1 (GenBank accession no. KF738076);  

Lgum2, L. gummosus isoform 2 (GenBank accession no. KF738077).  

 

Violet bars indicate the transmembrane β-strands of the E. coli OmpA determined by X-ray 

diffraction (Pautsch and Schulz, 1998). Blue bars show the putative transmembrane β-strands 

of the L. gummosus proteins predicted with TMBETA-NET (http://psfs.cbrc.jp/tmbeta-net/).  

 
  

http://psfs.cbrc.jp/tmbeta-net/
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α-Lytic protease  
MSVSKSRSRRSFARASVFCAVAAVAALTSGAALAAGEVSPALKFAMQRDLGIFPGQIAQYLQTEKLAREQAASIE
REFGGNFAGSWIERKDDGSFRVVAATAGARKSSTLGGVEVRNVRHSLKRLQQSMDLLDAGAHARVKGVSKPLAGV
QTWYVDVRSNTVVVKVDEGATDAGIDFVALSGADSGAVRIESAPGQLQTTANIIGGIEYSINNTNLCSIGFSVTR
GATKGFVTAGHCGTVNSIARIGGAQVGTFAGRVFPGNDRAWVSLTSAQTLLPRVVNGSSYVTVRGSAEAAVGAAV
CRSGRTTGYRCGTITAKNVTANYAEGTVRGLTNANACMGRGDSGGSWITSAGQAQGVMSGGNVQSNGNNCGLPAS
QRTSLFERLGPILSQYGLALVTG  
 
β-Lytic metalloendopeptidase 
MGLALLTCCVLAAISGGAGAAERGLSGQDLVYSYDEMFDFDIDAYLAKNAPHLSRHAESISHWAGYSGISPKVLI
ALMEQQSGAITRRHAAADAAKRPFGALAQAKDFNGQTREVAQALREALYENDGPDAKGAVTVARANPLQALFERA
GASQASAKLSGDGEFQLVYGRLFNEPRQAQAPSARFAKAGPDVQPLSPNGLLQFPFPRGARWHVGGAHTNTGSGN
YPMSSLDMSLGGGWGSNQSNTWVSASANGSFKRHSSCFAEIVHSGGWSTTYYHLMNIRYNTGANVGSNTAIANPA
NTRAQALCNGGSSTGPHEHWSLKLNGSFYHLNGAYLSGYRITATGNSYDTNCSRFYLAKNGQNYCSGWFTNPGH  
 
Lysyl endopeptidase 1 
MKRLYGSLALLSLSIGAAIAGPTTLPAAFDHPNVSPIDKIALRTMPAVDVEKLKAQDRLRDKRGDIPRFAFPMTV
DMTPLNSGVWEDLDADHVVWRQRVRSDKAMSLNFGFTQYYMPAGGRMLIYPATQTKGGDRELIREYTDRDNNEMS
QLWTAIVPGQEAVIEVVVPRASVGQLKLRLTKINHDYVGFGPLARRMAQASGEKGTSGICNVDVVCPDGNGRRDI
IRSVGVYSKNGSLACTGSLVNNTANNKKMYFLTAHHCGMTTAAAANSIVVYWNYQNSTCRPPNTAINGTDGDGLL
NQSQSGSVVRATSANSDFTLLELRTAANPAFNLFWAGWDRRNQNFPSAIGIHHPNVAEKRISLSVSPTSFVAWGG
GAGTTHLNVQWQPTGGVTEPGSSGSPLYSPEKRVIGQLHGGPSSCSATGSNRSDQYGRVFTSWTGGGTAATRLSN
WLDPGATGATFINGIN  
 
Lysyl endopeptidase 2  
MKRICGSLLLLGLSISAALAAPASRPAAFDHHNISSVDKIAVRAMPAVDVAKLKAEDLLRDKRGDIPRFAFPIKV
DMTPLNSGVWEDLDADNVIWRQRVRSEKALSLNFGFTQYHMPQGGRLLVYPATQAAAGDRNLISEYTARDNNAQG
QLWTAIVPGQEAVIEVVVPRAKLGELKLKLGQVGHDYVGFGPLARRLAAASGEKGVSGQCNVDVVCPDGDGRRDI
IRSVAAYSKNGSLACTGSLVNNTANDKKMYFLTANHCGMTTASTAASIVVYWNYQNSTCRAPNTPASGANGDGSM
SQNQSGSTVKASYADSDFTLLELNTAANPAFNLYWAGWDRRDQNFSSAIAIHHPNVAEKRISLSTSPTSFVAWGG
GAGTTHLNVQWQPTGGVTEPGSSGSPLYSPEKRVIGQLHGGPSSCSATGTNRSDQYGRVFTSWTGGGTASTRLSN
WLDAGNTGAQFIDGLDSGGGTPNTPPVANFTSTTSGLTATFTDTSTDSDGTIASRSWNFGDGTTSTATNPTKTYS
AAGTYTVTLTVTDNGGATHTKTGSVTVSGTPGSQTYTNETDVAITDHATVESPITVSGRSGNGLPSTSIQVTIYH
TYKSDLKVDLVAPDGTVYNLHNRTGGSADNVIGTYTKDLSSEPLNGVWKLRVNDNATIDTGRIDKWSITF  
 
Hemagglutinin/proteinase  
VNRNVSPTALSFALSLVLASGAAGAAQRVDLHGQDIAKLNQQYKAAVAKSGAAAKANVRHAELISLDADSSLTQI
KSSQDANGTRNYRYQQSFRGVPVFGEHVVVSEDAQGNVRTLFGRSVAGLAAELPATAPKLSSAQALNLAKSAALG
KRLGALQVRNESSKQMIYIDDNGRAHMAYVVNYFADAPKGGEPTRPFVILDANSGKVLKQWEGLNHALVGTGPGG
NTKTGQYEYGTDFGFNDVAQSGSTCTMNNTNVKTVNLNHGTSGTTAFSYTCPRNTVKAINGAFSPLNDAHYFGKV
VFDMYNSYVGVAPLTFQLSMRVHYSNSYENAFWDGSAMTFGDGATRFYPLVSLDVSAHEVSHGFTEQQSGLVYSG
QSGGINEAYSDIAGEAAEFYMNGTNDFLVGAQIFKASGALRYMANPPQDGRSIGHASNYTSGMDVHYSSGVYNKA
FYTLATKAGWDTVKAFKVFAKANKDYWTPSTDFNNGACGVETSATDLGFAKADVTAAFSVVGVTCPTGPGPGPGT
KYTNDTDFAINDNSTVDSPITVSGRTGNAPTNAQVSVNIIHTYRGDLKVDLVAPDGSLYNISNRAGGSADNLTGT
FTFNLSSEPLNGTWKLRVNDNANADVGRIDTWSITF  
 
OmpA-like protein 1  
MNKKLLCAALLGGLSIAQVASAQDFDDRWYITGAAGMNIQDNDRGTRNAPFGAIGLGKFLNKNWSLDGELNYQNP
KFDDNQDANWSQYGISLDLRRHFVTDGRNWNPYILMGLGYQRSEEEYLLPSVLSPGNRKDGNLAAKVGVGIQGDL
GRVGIRTELAYRADFDDTSVAAPQEDWFGDVLASVGIVIPLGPEPVAAVAPAPVVEQGCADKDDDGDGVNNCDDK
CPGSQAGQTIGPDGCAVPVTIDLKGVNFDFDKATLRPDAVSILNEAAEILKRYPDLKVEVAGHTDLCGKDTYNQK
LSERRAKAAYDYLTSNGVDAGRLTGPVGYGESRPLESTPQTFPACKSEKNRRTELNVQN  
 
OmpA-like protein 2  
MLSTALLAGLAFSQAASAQDFDDRWYVTGAVGMNIQDNDRGTRNAPFGAIGLGKFLNKNWSLDGELNYQNPKFDD
NQDANWSQYGISLDLRRHFVTDGRNWNPYILMGLGYQRSEEEYLLPSVLSPGNRKDGNLAAKVGVGIQGDLGRVG
IRTELAYRADFDDTSVAAPQEDWFGDVLASVGIVIPLGPEPVAAVAPAPVVEQGCADKDDDGDGVNNCDDKCPGS
QAGQTIGPDGCPVPVSIDLKGVNFDFDKATLRPDSVAILNEAAEILKRNPSLRVEVAGHTDLCGKDAYNQKLSER
RAKAVYDFLTSNGVDAGRLAGPIGYGESRPLESTPQTFPACKSEKNRRTELNAQN  
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Figure S7. (previous page) Domain architecture of L. gummosus proteins that co-purified 

with biofilm-degrading activity. Predicted signal peptides, prodomains and C-terminal 

extension domains are marked in red, orange and green, respectively. Sequences confirmed by 

peptide mass fingerprinting are underlined.  

 
 
Table S1. L. gummosus proteins identified by peptide mass fingerprintinga  
 

Predicted 
protein  

Accession no. Band  
1 

Band  
2 

Band  
3 

Fract.  
8 

Fract.  
17 

Best blast hit  
(tblastn) 

Best blast hit  
(blastp)  

Alpha-lytic 
protease  KF738067 ndb 832 596 2292 598 DQ888610 ABI54136 

Beta-lytic 
metallo-
endopeptidase  

KF738072 nd 245 51 1147 291 AB079667 BAB86844 

Lysyl 
endopeptidase 1  KF738073 nd nd nd 389 60 J05128 P15636 

Lysyl 
endopeptidase 2  KF738074 32 nd nd 229 253 AB045676 BAB32450 

Hemagglutinin/ 
proteinase KF738078 545 51 nd 43 479 EU333168 ACA34431 

OmpA-like 
protein 1 KF738076 93 88 586 87 20 HQ399464 WP_008399

696 

OmpA-like 
protein 2 KF738077 93 88 419 88 20 HQ399464 WP_008399

696 

Metallo-
peptidase, 
family M72 

KF738080 nd nd nd 189 nd CP002986 WP_017907
847 

Glycoside 
hydrolase, 
family 16 

KF738079 nd nd nd 128 nd CP002047 YP_0049681
29 

Serine 
peptidase, 
family S1 

KF738081 nd nd nd 93 nd CP000155 WP_018693
635 

Serine 
peptidase, 
family S8 

KF738082 nd nd nd 89 nd AB299027 BAF49606 

Serine 
peptidase, 
family S8 

KF738083 nd nd nd 66 nd AC182716 YP_0033769
95 

 
a Mascot scores are indicated for the proteins identified in the bands 1, 2 and 3 digested in-gel, 
as well as ProPac SAX-10 fractions 8 and 17 digested in solution, according to Fig 2. All 
proteins identified with Mascot scores >40 in at least one of the samples are listed.  
 
b nd, not detected  


