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SEC:Signal peptide 

TAT signal peptide 

 

>C6WIU3_ACTMD Actinosynnema mirum ATCC 29888 Amir_4331 

MSRVKPRLAAGAGLSAAAVVGAAFLVVQPATADGFTGPVVGLGGKCLDVAGASSANGTAV 

QLYTCNGTSAQSWTVDTGAKTIKALGKCLDVVDDGRHDGALLQIWDCANVPEQRWTVDQT 

GRVVGQGSGKCVDVPAGNTADGTRLQVWTCDAWSPYQRWTTPGGGTNPTTTTTSQVPGRS 

DLATPAKKDIAMRLVSSAENSSLDWRAQFAYIEDIGDGRGYTAGIIGFCSGTGDMLELVE 

HYTSVKPNNALAGYLPALRRVNGTPSHEGLDPGFQQAWRTAAQDPVFQQAQETERDRVYF 

TPSVNQAKSDGLRALGQFAYYDAIVMHGGGTDQASFGTIRRKAMARAKTPAQGGDETAYL 

HAFLDERVVAMKLEEAHEDTSRVDTAQRVFLNNGNLDLNTPLAWKVYGDPFRID 

 

>tr|D8I4T1|D8I4T1_AMYMU Chitosanase OS=Amycolatopsis mediterranei (strain U-32) 

GN=AMED_6991 PE=4 SV=1 

MSKKLRPVLVGTLGAASVAALVITTPALSSAAPAPLAASSASVLATGDLSAPAKKEIAMK 

LVSSAENSSLDWKAQYKYIEDIGDGRGYTAGIIGFCSGTGDMLELVEAYTNSVPNNPLAK 

YLPALRKVNGTASHSGLGSAFESAWKQAAATTAFQTAQNNERDRVYFNPSVNQGKADGLS 

NLGQFAYYDAIVMHGPGDSSDSFGGIRKAAMKKAKTPAQGGDEATYLKAFFAARKVIMKQ 

EEAHADTSRVDTEQAKFLSEGNFDLHTPLKWKVYGDSYTIN 

 

>AORI_1736 Amycolatopsis orientalis HCCB10007 

MSDTLRPAMRRALGAVSVLALAVSGPVAISSLASAAPVPASASIFASGGDLASPEKKEIA 

MQIVSSAENSSLDWKAQYSYIEDIGDGRGYTAGIIGFCSGTGDMLELVERYTNSVPDNPL 

AEYLPALREVDGTESHEGLGTGFENAWREAAGREDFKAAQNSERDRVYFDPAVNQAKSDG 

LGALGQFIYYDAIVMHGPGTSQDSFGGIRSAALQQAKPPAQGGDETAYLKAFLDARRVVM 

KQEEAHADTSRIDTAQLVWLNDGNLDLHTPLKWAVYGDPYEID 

 

>Q9LBG4_9PSEU Chitosanase OS=Amycolatopsis sp. CsO-2 GN=cho PE=4 SV=1 

MHPSKHRTARTTRTALAVLVGVLPLTLAAAGTGHAAAPAAPAAAAVSVASVGLDDPAKKE 

IAMELVSSAENSSLDWKAQYKYIEDIGDGRGYTAGIIGFCSGTGDMLELVQHYTDLKPGN 

VLAKYLPALKKVNGTDSHSGLGSAFVNDWRTAAKDTVFQRAQNDERDRVYFNPAVKQAKA 

ERLRALGQFVYYDAIVMHGPGSSSDSFGGIRAAAMKKAKTPAQGGDEATYLNAFLDARKV 

IMKQEEAHADTSRVDTEQRVFLNAKNFDLNPPLKWKVYGDPYQING 

 

>E1UPU6_BACAS Chitosanase OS=Bacillus amyloliquefaciens (strain ATCC 23350 / 

BAMF_3066 

MRSGLKKKAGFWKKTAVSSLIFTMFFTLMMSGTVLAAGLNKDQKRRAEQLTSIFENGKTE 

IQYGYVEELDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKDES 

DDTSNLKGFASAWRSLGNDKAFRAAQDEVNDRLYYQPAMKRSDQAGLKTALAKAVMYDTV 

IQHGDGDDPDSFYALIKRTNKKMGGSPKDGTDEKKWLNKFLDVRYDDLMNPSDEDTQDEW 

RESVARVDVFRDIVKAKNYNLDGPIHVRSSEYGNFTIQ 

 

>tr|Q0PVM7|Q0PVM7_BACAM Chitosanase OS=Bacillus amyloliquefaciens PE=4 SV=1 

MKAKVDSWKKTAVSLLIFTMFFTLMMNNTVFAAGLNKDQKRRAEQLTSIFENGMTEIQYG 

YVEHLPDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKEESDDIS 

NLKGFDSAWRSLGKDKDFRAAQDTVNDRLYYQPAMKQSDNIGLKTALAKAVMYDTIIQHG 

GGDDPDSLNSLIKRTNKKAGGSPKNGVDEKKWLNKFLDVRYDDLMNPADPDTRDEWRESV 

ARVDVLRSIAKANNYNLNGPINVYSEEYGDFVIK 

Figure S1. Cont. 
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>tr|A7Z8H9|A7Z8H9_BACA2 Csn OS=Bacillus amyloliquefaciens (strain FZB42) 

GN=RBAM_029740 PE=4 SV=1 

MKISLKKKAGFWKKTAVSSLIFTMFFTLMMSGTVFAAGLNKDQKRRAEQLTSIFENGKTE 

IQYGYVEALDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKDES 

DDISNLKGFASAWRSLGNDKAFRAAQDKVNDSLYYQPAMERSENAGLKTALAKAVMYDTV 

IQHGDGDDPDSFYALIKRTNKKMGGSPKDGTDEKKWLNKFLDVRYDDLMNPSDEDTQDEW 

RESVARVDVFRDIVKEKNYNLNGPIHVRSSEYGNFTIQ 

 

>tr|Q9ET84|Q9ET84_BACAM Chitosanase OS=Bacillus amyloliquefaciens PE=4 SV=1 

MKISLKKKAGFWKKTAVSSLIFTMFFTLMMSGTVFAAGLNKDQKRRAEQLTSIFENGKTE 

IQYGYVEALDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKDES 

DDISNLKGFASAWRSLGNDKAFRAAQDKVNDSLYYQPAMKRSENAGLKTALAKAVMYDTV 

IQHGDGDDPDSFYALIKRTNKKMGGSPKDGTDEKKWLNKFLDVRYDDLMNPADEDTQDEW 

RESVARVDVFRDIVKEKNYNLNGPIHVRSSEYGNFTIQ 

 

>tr|E3E2V1|E3E2V1_BACA1 Chitosanase OS=Bacillus atrophaeus (strain 1942) 

GN=BATR1942_06760 PE=4 SV=1 

MKAKVDSWKKTAVSILIFTMFFTLMMNDTVFAAGLNKDQKRRAEQLTSIFENGMTEIQYG 

YVEHLPDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKEESDDIS 

NLKGFDSAWRSLGNDKDFRAAQDAVNDRLYYQPAMKRSENAGLKTALAKAVMYDTVIQHG 

DGDDPDSFYSLIKRTNKKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPSDPDTRDEWRESV 

ARVDVLRSIAKANNYNLNGPINVYSEEYGDFVIK 

 

>sp|P33673|CHIS_BACCI Chitosanase OS=Bacillus circulans GN=csn PE=1 SV=2 

MHMSNARPSKSRTKFLLAFLCFTLMASLFGATALFGPSKAAAASPDDNFSPETLQFLRNN 

TGLDGEQWNNIMKLINKPEQDDLNWIKYYGYCEDIEDERGYTIGLFGATTGGSRDTHPDG 

PDLFKAYDAAKGASNPSADGALKRLGINGKMKGSILEIKDSEKVFCGKIKKLQNDAAWRK 

AMWETFYNVYIRYSVEQARQRGFTSAVTIGSFVDTALNQGATGGSDTLQGLLARSGSSSN 

EKTFMKNFHAKRTLVVDTNKYNKPPNGKNRVKQWDTLVDMGKMNLKNVDSEIAQVTDWEM 

K 

 

>tr|A0EQW7|A0EQW7_9BACI Chitosanase OS=Bacillus sp. DAU101 GN=csn PE=4 SV=1 

MKISLKKKAGFWKKTAVSSLIFTMFFTLMMSGTVFAAGLNKDQKRRAEQLTSIFENGKTE 

IQYGYVEALDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKDES 

DDISNLKGFASAWRSLGNDKAFRAAQDKVNDSLYYQPAMKRSENAGLKTALAKAVMYDTV 

IQHGDGDDPDSFYALIKRTNKKMGGSPKDGTDEKKWLNKFLDVRYDDLMNPSDEDTQDEW 

RESVARVDVFRDIVKEKNYNLNGPIHVRSSEYGNFTIQ 

 

>tr|Q9RC18|Q9RC18_9BACI Thermostable chitosanase OS=Bacillus sp. KFB-CO4 GN= 

Q9RC18_BacKFB PE=4 SV=1 

MREADWWGKAAISLLVFTMFFTLMMSETVFAAGLNKDQKRRAEQLRRICEDGTTEMRYPY 

VARLDDARPSTCGPAGVTTATRDGFEVVPVYKQAVANKKLPNYLAGLRRLEKEASDDTSK 

LKGPASAWKSLADDKAFRAAQDGVNDQVYYQPAMERSDNAGLTTALARAVMYHTVRQRGD 

GDDGDSRYALIKRTPKGAGGSPKEGIDEQKCLNKFSHVRYDDLMNGANHDRRDEWRESVG 

RVHVLRSIANQNNYNLNGGIHVRSHEYGNGVIK 

 

>tr|D0FHB6|D0FHB6_BACIU Chitosanase OS=Bacillus subtilis PE=4 SV=1 

MKISMQKAAISLLVFTMFFTLMMSETVFAAGLNKDQKRRAEQLTSIFENGTTEIQYGYVE 

RLDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKEESDDTSNLK 

GFASAWKSLANDKEFRAAQDKVNDHLYYQPAMKRSDNAGLKTALARAVMYDTVIQHGDGD 

DPDSFYALIKRTNKKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPANHDTRDEWRESVARV 

DVLRSIAKENNYNLNGPIHVRSNEYGNFVIK 

 

Figure S1. Cont. 
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>tr|D4FZ80|D4FZ80_BACNB Chitosanase OS=Bacillus subtilis subsp. natto (strain 

BEST195) GN=BSNT_03901 PE=4 SV=1 

MKISMQKAAISLLVFTMFFTLMMSETVFAAGLNKDQKRRAEQLTSIFENGTTEIQYGYVE 

RLDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKEESDDTSNLK 

GFASAWKSLANDKEFRAAQDKVNDHLYYQPAMKRSDNAGLKTALARAVMYDTVIQHGDGD 

DPDSFYALIKRTNKKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPANHDTRDEWRESVARV 

DVLRSIAKENNYNLNGPIHVRSNEYGNFVIK 

 

>sp|O07921|CHIS_BACSU Chitosanase OS=Bacillus subtilis (strain 168) GN=BSU26890 PE=1 

SV=1 

MKISMQKADFWKKAAISLLVFTMFFTLMMSETVFAAGLNKDQKRRAEQLTSIFENGTTEI 

QYGYVERLDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKEESD 

DTSNLKGFASAWKSLANDKEFRAAQDKVNDHLYYQPAMKRSDNAGLKTALARAVMYDTVI 

QHGDGDDPDSFYALIKRTNKKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPANHDTRDEWR 

ESVARVDVLRSIAKENNYNLNGPIHVRSNEYGNFVI 

 

 

>tr|Q9XDS6|Q9XDS6_BURGA Chitosanase A OS=Burkholderia gladioli GN=csnA PE=4 SV=1 

MATLPLAAADASARTVHAARAPQAAAAAASPEICSSPWTAARIYEAGNVVSFDGHDYTAA 

YRSQGNAPATASGEAGSGQPWVAGEACKPAKLSKAALDHDANFSPATLQFLKDNTGLDGE 

QWDNIMKLVNKPEQDSLDWTKFYGYCEDIGDDRGYTMGIFGATTGGPNDGGPDGPALFKA 

YDAASGASNPSVQGGLARIGAHGSMQGSILKITDSEKVFCGKVKGLQNDAAWREAMWRTF 

YSVYIQYSVQQARSRGFGSALTIGSFVDTALNQGADGGSNTLQGLLSRSGNSTDEKTFMT 

SFYAQRTKVVDTHDFNQPPNGKNRVKQWSTLMSQGITSLKNCDADIVKVTSWTMK 

 

>tr|E5AQ94|E5AQ94_BURRH Chitosanase (EC 3.2.1.132) OS=Burkholderia rhizoxinica 

(strain DSM 19002 / CIP 109453 / HKI 454) GN=RBRH_02856 PE=4 SV=1 

MESALNQLISKTLTRMSCAVAMGLGLLAVSGMARADDAQPNSEPCDAPWDAKTIYQGGEV 

VSYAGRNYTAAYWTQGNAPDLNSGDGNTGQPWRVGQTCNAVANVASGNPDANFSPATLQF 

LKKNTGLDGEQWNNIMKLINKPEQDSLQWTKYYGYCQNIHDDRGYTIGIFGATTGGSNDT 

GPDGPELFKTFDALSGAKIPSAEGGLTRIGAHGKMSGSILKISDSSKTFCSKVKAQQNNP 

TWREAMWRTFYNVDIQYSVQQARQRGFDSALTIGSFVDTALNQGADGGGDSLKALLARSG 

DSPNEKTFMTRFYAERAKVVDTHDYNTSPNGKNRVKQWSKLMDQGETDLKNADAAIVKVT 

NWQLH 

 

>tr|B3PI04|B3PI04_CELJU Chitosanase Csn46F OS=Cellvibrio japonicus (strain Ueda107) 

GN=CJA_3747 PE=4 SV=1 

MLTPTQKKTAEAIVNIFETGSVLGDYSNVTLITGDTGHLTFGRSQTTLGSGNLGKLLQLY 

CANPGARFRQQLTPFLARFAARDFSLDHEEHLKNILRATADDHIMRETQDLFFDQAYWQP 

AERAATQLGIKTPLGVAVVYDSTVHGSAKLIRDKTNQSAGTLASLGEQKWIEAYVATRRY 

WLANHPRKDLRPTVYRMDAFQRLIDLNLWGLELPLVVRGLEISNTTLNATPVNCYDGPQP 

GTRTLSVQAPLLRGLDIRLVQLGLSKSGINLRADGIFGNGSVSAVKTFQTKQNLPATGIV 

DNALIAKLVS 

 

>tr|Q7NR53|Q7NR53_CHRVO Probable chitosanase A OS=Chromobacterium violaceum (strain 

ATCC 12472 / DSM 30191 / JCM 1249 / NBRC 12614 / NCIMB 9131 / NCTC 9757) GN=CV_3931 

PE=4 SV=1 

MKYAAKRLSFPSAILAGLALLAAAGSAAAQGSTAGSPERQTVRLPDCAAAWSPASPYQAG 

SVASRGGVNYTAAFWTQGNPPEQGQAWQAGKRCRPAAQAKAADHDANFPPATLKFLKANT 

GLDGEQWDNIMKLVNKPEQDSLEWTKFYGYCENIGDKRGYTIGIFGATTGGPNDEGPDGP 

TLFKEFDASSGASNPSIAGGLARAGVHGSMQGKILKISDSAKVFCDKIGSLQNNPAWRDA 

MWNTFYKVYIQYSVQQARQRGFSSALTIGSFVDTALNQGATGDSGTLQGLLSRSGNSGDE 

KTFMTAFYAQRSKIVDTNDYNQPPNGKNRVKQWSTLLNMGETDLKNADAAVQKVTNWEMK 

Figure S1. Cont. 
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>tr|A4KCU0|A4KCU0_9ENTR Putative uncharacterized protein OS=Citrobacter gillenii 

PE=4 SV=1 

MILTPAQKSLCERVLNAFETGSAEGDYSAIAIFHDGPHGIRQITYGRSQTTEYSKLQDLV 

TRYVNANGRFSADLAPFVPKIGNIALVDNEPFKDLLRRAGRDDPIMKSVQDRFFDERYYL 

PALKWAQDFGFKDALSLLVIYDSFVHSGTILTFLRAQFREVPPASGGDEHTWISQYVEVR 

NSWLANHSNPELHPTVYRTKCLRFEIDRGNWDLSQVPINANGILVGPSPDISVPQNVDTS 

GGTTQRSVFWRGSTRLWFCG 

 

>tr|Q47C49|Q47C49_DECAR Putative uncharacterized protein OS=Dechloromonas aromatica 

(strain RCB) GN=Daro_2852 PE=4 SV=1 

MSACYAEPHILQFFPSLPSTRRSWKMLTPTQKQTAQSIVNLFETGAVLGHYGNVTVIPGD 

TGHLTFGRSQTTLCSGNLLDLLQRYCGNDGARFGDKLSAWLARFEAVDLSLDDDLHLHNL 

LRATADDPVMRETQDLFFDEVYWQPAAKAADNFGIKSALGVAVVYDSWVHGSWKTLRDMT 

NQKSGPIATLGERAWIKAYVETRRSWLANHSRSDLRGTTYRMDAFLRLIEQGYWGLALPL 

VVHGEEISLATLRAMPPGCYDGPQPGTRSIALQTPLARGLDVRLLQLGMSGRGVAIKADG 

IFGQTSVNLLKRFQASQGLPANGIATPQQLSELVD 

 

>tr|D0LGY9|D0LGY9_HALO1 Peptidoglycan-binding lysin domain protein OS=Haliangium 

ochraceum (strain DSM 14365 / JCM 11303 / SMP-2) GN=Hoch_2166 PE=4 SV=1 

MSNSGYQKRIQNRGSDAADPLQQKVAPGKVTRTSRMASPVQRKPQQDGPSAGRTEVANSA 

TVFRHGGGAVDLGGSSAAEVAESGFSGGASDVPYRAEMERSFGTSFSDVQAYSGGDSQGA 

ATQLSAQAYTVGNRVAFRDSNPSRELVAHELAHVVQGRGGEVQAKSEMSQPGDSLEREAD 

SVAARVASGESVQDHTARYDGAGGPALGSAPMRLVDSDAAASETTAAPAADAAADAAPAA 

LLTPEQVQSAIAFYGADRWPAPKIAQVSEKLGIAVREQVDEQFVQAAAGFQQQRSLTVDG 

MLGSASLMPLFEGEEMDRAHTMANRITAEYESSGNYGVVQNADVGIISYGAHQSTLHSGN 

LGRMLQDYLDRVAAAEEPTQASQTIQSYMGRINDRSQWESLRNEGPLLSALRAAGSEQIM 

QDAQNAFFSEDFWVPAVKAALNHGITSQLGYATLYDAKIQGGMEDSLQRATSAMGGIVGA 

TVERNGRSQQVTEAEFLVAFNEAREGRLERIAVRRDGQGKRRDAEMLRNSKVRPQAFEEL 

ARDGNLDLSANVDGENSLEFRTYGGRRTEVDVPEEVGTTPATGDTEAGTGTAPPTTRPTP 

EVTPTPEVTPPTTTPEVTPQPRPNQPSASEYTVKSGDTLSAIAGRLLGDQDRWREIATLN 

GITNPRALRVGQVLQVPSSSESAAPEGGQSEPEAPAAAPVETAYVVRSGDTLGSIAARFL 

GSTNRWREIATLNGISDPRRLSVGQRLRIPTGGAQQATPEPEQQRPEQQRPEQQRPEQGG 

GGAGGGSSPEAGKPSWISVAEGELGVQEIVGSRHNPRVIEYHSTTGRFSDDETPWCASFV 

NWVLQQAGQSGTGSARALSFESYGTTLDRPAYGSIAVLAYGGGRGHCAFVVGKQGDRMLL 

LGGNQSNGVNIKSFGTSQIVAYVVPPGYQPPPSAFALDGATGEVGEGGGLSDTR 

 

 

>Cho4239-1_Jan 

MQKFAAHPGLPRAAVLFAIMTLSACGGGEQPGAMRKVLISSTVASQTDANAAAADGLSAP 

AKKEIAMQLVSSSENSSLDWKAQYAYIEDIAMGGYTGGIIGFTSGTSDMLELVTAYDQIK 

PGNLLSPYLPALRKVNGSASHAGLDPNFVSDWQKAAQDPVFQQSQNTLRDNAYFNPAVSL 

AKQDGLRTLGQFIYYDAIVMHGPGTDSQRNSFQGNSPQALKKALPPSKGGNETAYLNAFL 

DVRRALMQSEPDHAGNLDRLDTQQRLFLQNGNLDLNTPLNWKVNGDSYQIR 

 

>tr|E4N811|E4N811_KITSK Putative chitosanase OS=Kitasatospora setae (strain ATCC 

33774 / GN=KSE_15150_csn1 PE=4 SV=1 

MHPSKHRTARTARTTRAALAILAGVLPLTLAATGAGHAATPAAGGTSAVRAAAVAAVGLD 

DPAKKEIAMKLVSSAENSSLDWKAQYKYIEDIGDGRGYTGGIIGFCSGTGDMLELVQHYT 

DLKAGNVLAKYLPALKKVNGTDSHTGLGSAFVNDWKTAAKDTVFQQAQNDERDRVYFNPA 

VKQAKADGLRALGQFAYYDAIVMHGPGTSADSFGGIRAAALKKAKTPAQGGDEATYIKAF 

LDARKVVMKQEEAHADTSRVDTEQLVFLNAKNFDLNPPLKWKVYGDPYEINS 

Figure S1. Cont. 
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>tr|E4NEU0|E4NEU0_KITSK Putative chitosanase OS=Kitasatospora setae (strain ATCC 

33774 GN=KSE_40860_csn2 PE=4 SV=1 

MSFIGSKRGTAVAVAVAGGLLAVAIGGLSPATAAGTNLALNKPVTVSSTEASGYSGAKAV 

DGSGTTRWSSTEGVDNQWIRIDLGAGTAVDRVVLKWEAAYAKAYRVELSDDGSTWRQVYS 

TSSGDGGTDDLAVSGTGRYLRVYGTQRGTAYGYSLWEVEAYGTGGGSTASPSPTASASAS 

ASPTASPSPSASSSTTPPTGGVNLDDPAKKEIAMKLVSSAENSSLDWRAQFSYIEDIKDG 

RGYTAGIIGFCSGTGDMLDLVEAYTAKKPGNVLASYLPALRSVNGTDSHQGLDPGFPAAW 

KQAATDPVFTQTQESERDRVYFNPAVAQAKKDGLRALGQFAYYDAAVMHGPDGLASIRSA 

ALAKAKPPAQGGNETTWLNAFLDAREAEMRKEAAHSDTTRVSTEQRKFLNEGNFDLHTPL 

TWSVYGEPYSITS 

 

>tr|E4NEU7|E4NEU7_KITSK Putative chitosanase OS=Kitasatospora setae (strain ATCC 

33774 GN=KSE_40930_csn3 PE=4 SV=1 

MRPARPLARRTLLAGAAAAAALVLGLNLVPASAAAGGGLTTDQRRRADQLISVFENGTTV 

IQYGYAENINDGRGVTAGRAGFTTNDGDALKVVRAYTEQVPDNPLAAFVPELERLAAAGS 

GDTSGLPEADYVTAWKRAADDPAFRRVQDAQVDERYFAPAMADADRLGLTTALARAELFD 

ASVQHGNGSEYDALPALIARTSAKAGTPAAAGEDAWLDAFFDVRIDDLTHPANSATQAEW 

SQSVDRVEALRRIARTGNRNLDGPFTVTAFGATHTIS 

 

>sp|P48846|CHIS_NOCSP Chitosanase OS=Nocardioides sp. (strain N106) GN=CsnN106 PE=3 

SV=1 

MRLKHPTARLALAALLVAVPRSVAAAGTVHAAPAPAGATRLAAVGLDDPHKKDIAMQLVS 

SAENSSLDWKSQYKYIEDIKDGRGYTAGIIGFCSGTGDMLDLVADYTDLKPGNILAKYLP 

ALRKVNGTESHAGLASAFEKDWATAAKDSVFQQAQNDERDRSYFNPAVNQAKASLRALGQ 

FAYYDAIVMHGPGDSSDSFGGIRKAAMKKAKTPAQGRDEATYLKAFLAARKTVMLKEEAH 

SDTSRVDTEQTVFLNAKNFDLNPPLKWKVYGDSYAINS 

 

>tr|B2J4Y1|B2J4Y1_NOSP7 Peptidoglycan-binding LysM OS=Nostoc punctiforme (strain 

ATCC 29133 GN=Npun_R2009 PE=4 SV=1 

MSCKIGSSYTIKPNDTLFEIAARELGDGDRWREIMNPNGIPFTEEEAENLQTGQEICLPK 

IDEPPTQEVPGVEFFPPGTLNQLNTLTGLDAQQLTNILGMINGPEQANSKWWQTVDEEII 

YGYAEDIEDGRGVTIGIYGATTGKGYNDADVIWKNYGQDYSNLPVDEIIEKVHAIANDQK 

WWKAQWDAYISTYWQPTLKLLKSKNYMKALTIGVLIDTAMNAGMEDDNSENWGVEHLFTE 

ASDDTDNEEDFVDRFMELRLQFPTRDSGDMEERIGAWQKLLRDRKWDMRVDLKNYVYIPQ 

 

>tr|O24825|O24825_9BACL Chitosanase OS=Paenibacillus ehimensis PE=4 SV=1 

MHMSNAKPSKSPARKLLALLCCFTLLASLFGATALFQPSKAAAASPDENFSPETLQFLRD 

RTGLDGEQWNNIMKLINKPEQDDLNWIKYYGYCEDINDERGYSIGIFGATTGGPRDTHPD 

GPELFKAYDAAKGAGNPSVEGALKRLGINGKMKGSILEIKDSEKVFCGKIKKLQNDPAWR 

KAMWETFYNVYIRYSVEQARQRGFTSALTIGSFVDTALNQGATGDSNTLQGLLARSGSST 

NEKTFLKKFHAKRTLVVDTNEYNQPPNGKNRVKQWDTLLDMGKMNLKNVDAEIAQVTNWE 

MK 

 

>tr|E3E9P0|E3E9P0_PAEPS Probable chitosanase A OS=Paenibacillus polymyxa (strain 

SC2) GN=PPSC2_c3877 PE=4 SV=1 

MFKISSKLISHKTKFFMILLSFSVIASFSSLYGPLPAKALAEENGTPVQETNESNIQQIP 

LTSEETTSQTAVTAIDHDANFSPSTLQFLKDNTGLDGEQWDNIMKLVNKPEQDSLKWTEF 

YGYAEDIGDDRGYTIGIFGATTGGSNDTGPDGPALFKAFDAASGASNPSIAGGLARAGLK 

GKMSGSILKLSDSDSVIKKKIKALQNNEAWREAMWRTFYDTYIEYSVQQARKRGFNTALT 

IGSFVDTALNQGATGDDGSLEGVLSRSGNSTNEKTFMTNFYAKRTLVVDTNDYNQPPNGK 

NRVKQWSSLLASGETDLKNADVAIIKVTNWEMK 

 

Figure S1. Cont. 
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>tr|Q2PWA1|Q2PWA1_9BACL Secreted chitosanase OS=Paenibacillus sp. BH-2005 PE=4 SV=1 

MKFSLLILLSFSMIFSFGYLSNASQQKSYAAGNPDSNFFPATLNPLRDNTGLDGEQWNNI 

MMLVNKPEQDDLNWIDFYGYCEDIDDDRGYTIVLFGATTGGSNDTGPDGPDLFKAYDAAK 

GASNPSVKGALARIGVKGSMKGKILEINESEESFCRKIGNLQDDPEWREAMWKTFYNIYI 

KYRGEQARNRGFNSALTIGSFVDTALNHGATGGSESLQGLLSKSGSSTDEKTFMTKFYKE 

RTKIVDTNEYNSPPNGKNRVKQWSNLLNMGETDLKNADSAVLQVTDWELQ 

 

>tr|A7HRM9|A7HRM9_PARL1 Peptidoglycan-binding domain 1 protein OS=Parvibaculum 

lavamentivorans (strain DS-1 / DSM 13023 / NCIMB 13966) GN=Plav_0939 PE=4 SV=1 

MLSELQKEAAKAIVNIFETGAVRGDYARVTLLAGDSGHLTYGRAQTTLGSGNLHLLIKAY 

CEAPGAAYARACEPYLPRLADIDLRLDSDWTFRNLLKEAGADPVMRDTQDAFFDRVYWTP 

AAASAIRLGLTEALSLAIVYDSVVHGSWISLRDRTLAKAGQPSKAGERAWSLAYVRERRN 

WLAMHSNTLLRKTIYRMEAFEALIAAKNWSLALPMTVRGIRIDEPALGYRPPVTASATDV 

TTRNLRLTSPRMTGNDVRALEAALVKEGYAINCDGVFDEGLEKALKSFQQDYGLIADGVA 

GPATRIMLG 

 

>tr|Q8KZM5|Q8KZM5_9PSED Chitosanase OS=Pseudomonas sp. A-01 PE=4 SV=1 

MKIQRLVALAAAVSLSIGLSGCAASVEAAGTVDLDAPVQKDTAMSLVSSFENSSTDWQAQ 

YGYLEDIADGRGYTGGLIGFTSGTGDMLELVRAYSASSPGNPLEQYIPALEAVNGTDSHA 

GLGQGFEQAWADAAETSEFRAAQDAERDRVYFDPAVAQGKADGLSALGQFVYYDTLVVHG 

PGSQRDAFGGIRAEALSAALPPSQGGDETEYLEAFFDARNVIMREEPAHADTSRIDTAQR 

VFLQNGNFDLERPLTWSVYGDQFSLN 

 

>tr|E1AXU1|E1AXU1_9PSED Chitosanase OS=Pseudomonas sp. LL2(2010) GN=CHI PE=4 SV=1 

MKIQRLVALAAAVSLSIGLSGCAASAETAGTVDLDAPVQKDTAMSLVSSFENSSTDWQAQ 

YGYLEDIADGRGYTGGLIGFTSGTGDMLELVRAHSASSPGNPLEQYIPALEAVNGTGSHA 

GLGQGFEQAWADAAETSEFRAAQDAERDRVYFDPAVAQGKADGLSALGQFAYYDTLVVHG 

PGSQRDAFGGIRAEALSAALPPSQGGDETEYLEAFFDARNVIMREEPAHADTSRIDTAQR 

VFLQNGNFDLERPLTWSVYGDQFSLN 

 

>tr|A9WUI6|A9WUI6_RENSM Chitosanase OS=Renibacterium salmoninarum (strain ATCC 33209 

GN=RSal33209_3139 PE=4 SV=1 

MKLSCIRPQAGGAARNTRRKVLSLLELGAPVPNLRTRTVAVAVGGLLIASGAIAGTAAQA 

NAVSSLAPAITAVSAASTGDLSAPAKKEIAMQLVCSAENSSLDWKAQYGYIEDIDDDRGY 

TGGIIGFTSGTGDMLELVQNYANTKPDNNVLKPFLPVLRKVNGTKSHEGLGQKYVDAWHQ 

AAKDSVFLKEQDKLRDSMYFNPAVSQGKSDGLSNLGQFMYYDAIFMHGPGDSSDSFGGIR 

KSAMKNAKTPAQGGDEKTYLQAFATARKKIMKQENAHSDTSRVDDAQLKFLNEGNYDLHT 

PLKWKVYGDPYEIK 

 

>tr|E3FVA7|E3FVA7_STIAD Uncharacterized protein OS=Stigmatella aurantiaca (strain 

DW4/3-1) GN=STAUR_1941 PE=4 SV=1 

MTTTLFACGAGGDESPGNPEAGPQELESCAYVVAASTHMGSESWGSITFKNTGTNDIQNP 

QISFNVPSGVTCGEGPSGWTRLQGGTTCQYTSSSHLTIGVDTSYTFSYFTDSSTSFTATQ 

VQVSAVRCASTADEKEGLTATQKTLAEALTRIWENNTPSLDVTLQAASHGALPYEAAMSE 

AKKWGLTTALSKAALYDAFIQHGEAGVRELLQRTHASLGVSGQAAPAVGPQGLSEDAWLR 

GFLEQRRDTLAADPEGRYAIDRVATYEKQRRRGNWELLTAVQNDVRARDCWNVAYPDSGF 

TVRKLNPDGSWSTPASYLYSCR 
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>tr|A0AD68|A0AD68_STRAM Putative secreted chitosanase OS=Streptomyces ambofaciens 

ATCC 23877 GN=SAMR0713 PE=4 SV=1 

MRHPSPDPARPAGTRRRTVLAMANASLAAVPLLTPPRAAATPARAAGLDDPAKKEIAMRL 

VSSAENSSLDWKAQYGYIEDIRDGRGYTAGIIGFCSGTGDMLDLVELYTARSPGNVLARH 

LPALREVDGSDSHEGLDPGYPGDWQRAAGDPEFRRAQDDERDRVYFGPAVRQAQADGLRT 

LGQFAYYDAIVMHGGGGDRLGFGSIRDRALGRARPPAGGGDEVAYLHAFLDARVWAMKQE 

EAHSDTSRVDTAQRVFLREGNLDLDPPLDWQVYGDSYHVG 

 

>SAV_6191 

MKRAALLLLTAVPAAVAAATAVYLFGLAPSDPDRTESPKPPSRQSSASAQGLNAPAKKEL 

AQEIVASAENSTLDWRSAYGYVEDIGDGRGYTAGVIGFCTGTHDLLTLVERYTKDHPGNG 

LARFLPALRAVDGTDSHAGLGRAFTAAWRAEAGVAAFRAAQDAERDRVYFDPAVRLARHD 

GLGALGQFIYYDAMVVHGPGTDPHSLQGIRARALREADTPAEGGSETRYLDAFLDVRRTV 

MKSEKSHHDTTRIDTAQRRFLYDGNLDLRTPLEWRVYGERYRVP 

 

>SAV_2015 

MHSPHIRTSRRTLLALIGASLVAGPLVANQSATAAPVGLDDPAKKEIAMKLVSSAENSSL 

DWKAQYKYIEDIGDGRGYTAGIIGFCSGTGDMLDLVELYTQRKPGNVLATYLPALRNVNG 

GDSHQGLDPGFPGDWRRAAQDSAFQQAQNDERDRVYFDPAVRQGKADGIGVLGQFTYYDA 

IVMHGDGGDSTSFSSIRGRALAKAEPPAQGGNEVTYLNAFLDARVWAMRQEEAHSDTSRV 

DTAQRVFLTKGNLNLDPPLDWKVYGDSYHIG 

 

>tr|D7BYX5|D7BYX5_STRBB Chitosanase OS=Streptomyces bingchenggensis (strain BCW-1) 

GN=SBI_02563 PE=4 SV=1 

MPKRIGLVAAAVAVPAALVLTSVGIGQAAEHTPSSAQAVKAEHRTAAVKNLDDPAKKEIA 

MKLVSSAENSSLDWRAQFKYIEDIDDGRGYTAGIIGFCSGTGDMLELVEYYTQVKPGNVL 

AKYLPALREVDGSDSHDGLDPNFTKDWKKAAEDKAFQDAQEHERDRVYFNPSVSQGKADG 

IGTLGQFIYYDAIVMHGPGDSKYSFGGIRKTAMSKAKTPAQGGDEKTYLNAFLDARKKAM 

QSEEPHSETSRVDTEQRKFLNEGNLGLEPPLKWKVYGDPFEIN 

 

>tr|Q9S2Z1|Q9S2Z1_STRCO Putative chitosanase (Putative secreted protein) 

OS=Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145) GN=SCO2024 PE=4 SV=1 

MKRAGVLLLGALPVIAAGVYFAVPDDSADPADTAAASSSSSATARSDRDDAKDRAERERE 

ADDALIADLPPGLAAPAKKELAQQLVSSAENSTTKWRTAYGSIEDVGDGDGYTAGIIGFC 

TGTHDLLMLVERYTEDHPDNGLAEYLPALREVDGSDSHEGLDPGFTAAWKAEAEVPAFRA 

AQEAERDRVYFEPAVRLAKLDGLGTLGQFVYYDAMVFHGPDTDAEGFYGLRERAMAEART 

PGQGGSEKAYLETFLDVRKQAMEAKRPGIDTSRVDTAQRRFLTAGNLKLATPLVWEMYGD 

TYRVP 

 

>tr|Q9RJ88|Q9RJ88_STRCO Secreted chitosanase OS=Streptomyces coelicolor (strain ATCC 

BAA-471 / A3(2) / M145) GN=SCO0677 PE=4 SV=1 

MRHPFRDPARPAGPSRRTVLAMACASLATVPLFTPSHAAAASARATGLDDPAKKEIAMQL 

VSSAENSSLDWKAQYRYIEDIGDGRGYTAGIIGFCSGTGDMLDLVELYGERSPGNVLAPY 

LPALRRVDGSDSHEGLDPGFPDDWRRAADQDPQFRRAQDDERDRVYFDPAVRRGKEDGLR 

TLGQFAYYDAMVMHGDGGGLGFGSIRERALGRARPPAQGGDEVAYLHAFLDERVWAMKQE 

QAHSDTSRVDTAQRVFLNEGNLDLEPPLDWHVYGDAYHIG 
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>BN159_0394 

MRRNTMLWQAITATVLTGGLVVGYVGLTPASAAGSNLALGKPVTASSVEGAGFEPAKAVD 

GSTSTRWASLEGVDNQWIQIDLGSVTDVAQVVLKWEAAYAKSYRVEVSDDGSTWRQVYST 

TTGNGATDDLAVSGSGRYLRVYGTQRATAYGYSLYEVEVYGDSPTSPDPTTPPDSTTNLL 

AGRPTSVSSVEGTGFEGGKAVDGSTSTRWASVEGVDPQWLRVDMGSTKTVGRVVLKWEAA 

YAKSYRVEVSDDGSTWRQVYSTTTGDGGTDDLAVSGSGRYLRVYGTQRATAYGYSLYEVE 

AYGTGSTTPPPSDTANLDDPAKKEIAMKLVSSFENSSLDWRAQFAYIEDIGDGRGYTAGI 

IGFCSGTGDMLDLVERYTQKKPSNPLAPYLPALREVNGTDSHAGLGTSFENAWRTAAQDS 

VFTKTQEEERDRVYFNPAVGQAKTDGLKALGQFAYYDAAVMHGEEGFRAIRSRAVSRVKP 

PSQGGNEVTFLHAFLDEREEEMRKEEAHSDTTRVSTAQRRFLNEGNLHLNIPLYWSVYGE 

SFSITS 

 

>BN159_0876 

MRHPTRRTLLAATVASTAAIPLLNAGHAGAVRAPGLDDPAKKEIAMKLVSSAENSSLDWK 

AQYKYIEDIGDGRGYTAGIIGFCSGTGDMLDLVELYTDRSPGNVLAKYLPALRAVDGTDS 

HAGLDPDYPRDWRRAAQDRAFQQAQNDERDRVYFDPAVRQGKADGLRALGQFAYYDAIVM 

HGGGSDRLSFGSIRRRALQSARPPAQGGDEVRYLHAFLDARVWAMKQEEAHSDTSRVDTA 

QRVFLRQGNLDLNPPLDWKVYGDSYHIG 

 

>BN159_6425 

MRRTGILAFALAPVVLTAGAYFLMPTDSAESPAAPPVSAAQLAREEAKERAETERAEDEK 

TIASLPPGLADPAKKELALKITATAEFSSLNWRLGYGSVEDNGDGCGYTAGAIGFCTGTH 

DLLDLVERYTETHPDNGLARYLPALRKVDGTDSHEGLDPGFPAAWKAEAKKPAFRAAQDE 

ERDEVYFNPAVRLAKLDGLGTLGQFVYYDAMVLHGPDPSANGFYGLRERALHEARLPSRG 

GSEKAYLDIFLDLREQAMKRKKSTADTSRVSTAQREWLYDGNLSLNTPLSWRMYGEPYQV 

S 

 

>tr|C9E0E7|C9E0E7_STRLI CsnA OS=Streptomyces lividans TK24 GN=csnA PE=4 SV=1 

MRHPFRDPARPAGPSRRTVLAMACASLATVPLFTPSRAAAASARATGLDDPAKKEIAMQL 

VSSAENSSLDWKAQYRYIEDIGDGRGYTAGIIGFCSGTGDMLDLVELYGQRSPGNVLAPY 

LPALRRVDGSDSHEGLDPGFPDDWRRAADQDPQFRRAQDDERDRVYFDPAVRRGKEDGLR 

TLGQFAYYDAMVMHGDGGGLGFGSIRERALGRARPPAQGGDEVAYLHAFLDERVWAMKQE 

EAHSDTSRVDTAQRVFLNEGNLDLEPPLDWHVYGDAYHIG 

 

>tr|Q7WT07|Q7WT07_9ACTO Putative secreted chitosanase OS=Streptomyces sp. AM-7161 

GN=csn_StrAM-7161 PE=4 SV=1 

MPPTINGCAAAASRPSSPPRPPASCSPPLAGLTSATAAAVNLAANRPVTTSSTESGSFGG 

AKAVAGSASTRWASAEGVDNQWIRIDLGSATTLGRVVLKWEAAYARAYRVELSDDGSTWR 

QIHATTTGDGGTDDLSVNGTGRYLRVFGTQRGTPYGYSLYEVEAYGAGATTPPPSSGTGL 

DDPRKKEVAMKLVSSFENSSLDWRAQFAYIEDIDDGRGYTAGIIGFCSGTGDMLELVERY 

TAKKPGNPLARYLGALRAVDGTDSHEGLDPGFTNAWRQAAQDTVFQQTQEEERDRVYFTP 

AVSQAKQDGLRALGQFAYYDAAVMHGESGFRDIRSVALSRALPPSRGGDEKAYLKAFLDA 

REEEMRKEEAHSDTTRVSTAQRRFLNEGNLDLNTPLHWSVYGEAFSLTG 

 

>CsnN174 

MHSQHRTARIALAVVLTAIPASLATAGVGYASTQASTAVKAGAGLDDPHKKEIAMELVSS 

AENSSLDWKAQYKYIEDIGDGRGYTGGIIGFCSGTGDMLELVQHYTDLEPGNILAKYLPA 

LKKVNGSASHSGLGTPFTKDWATAAKDTVFQQAQNDERDRVYFDPAVSQAKADGLRALGQ 

FAYYDAIVMHGPGNDPTSFGGIRKTAMKKARTPAQGGDETTYLNAFLDARKAAMLTEAAH 

DDTSRVDTEQRVFLKAGNLDLNPPLKWKTYGDPYVINS 

 

Figure S1. Cont. 
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>SACTE_5457 

MLHPHNRTARRTTRLTRTGGLAAAALGLALMALPVTAHAGAPTQPAAHHLEAAATGLDDP 

AKKDIAMQLVSSAENSTLDWKAQYGYIEDIGDGRGYTAGIIGFCSGTGDMLALVERYTDR 

SPGNVLASYLPALREVDGTDSHDGLDPGFPRDWAEAAKDPVFQQAQNDERDRVYFDPAVR 

QAKDDGLGTLGQFAYYDAIVMHGGGGDSTSFGSIRQRALAEAEPPSRGGDEVAYLDAFLD 

ARVWAMRQEEAHSDTSRVDTAQRVFLRDGNLNLDPPLDWQVYGDSFHIG 

 

>SACTE_5458 

MKTKLLALAAALALTGCSGPGPDAPEKGLADPAKKDIAMRLVSSAENSTLDWKAQYGYIE 

DIGDGRGYTAGVIGFCSGTGDMLKVVERYTAARPGNALERFLPALRAVVGGDSHEGLGDA 

FTEAWARVADDTAFRRAQDAERDETYFDPAVARAEADGLSALGQFVYYDAFVMHGYADAK 

GTVGFRTIRAEAVEAADPPSRGGDEEAYLDAFLDARVRAIRQEPSHSDASRVETAQRVFV 

HEGRLQLETPLVWKVYGESFRIDGP 

 

>SACTE_5886 

MPVKPVTRLVLFGAPIAIAASILFSRGDSEPPKLTPQAAAPAPSDQEEPEAVARAEEHAE 

EIDALPPGLAAPEMKEIASRLVSSADASTLDWRSRYGAVEDLGDGNGYTAGIVGFCSGTN 

DMLQLVEAYTEEQPDNPLAPYLPALREVDGSDSHEGLDPGFTRAWREAAEDETFRSAQDR 

LRDRLYFDPAVRLAKLDGLGTLGQFVYYDAMVLHGPGVEANGFYGIRDAAMAQADTAAEG 

GDETAYLDAFLDAGRTAIRARTVQRDTSRIDTAQRVFLRDGNLELRTPLVWRMYGEDFRIP 

 

>tr|D2AW85|D2AW85_STRRD Chitosanase OS=Streptosporangium roseum (strain ATCC 12428 

/ DSM 43021 / JCM 3005 / NI 9100) GN=Sros_2053 PE=4 SV=1 

MPISSDPRPGRRALRLLLAPVVAAAPALVLFAGPGHAAVPAPHLSAPSQGSVTAAAADLT 

DPRKKDIAMQLVSSAENSSLNWKAQYKYIEDIDDGRGYTAGIIGFCSGTGDMLELVELYA 

ERKPGNVLAKYLPALRKVDGTDSHKGLDPNYTKDWATAAKDKVFQQAQNDERDRVYFNPA 

VQQAKKDGLRALGQFAYYDAIVMHGDGGDPESFSSIRRNALKKAKPPAQGGDEVKYLHAF 

LDARKVAMKAEEAHEDTSRVDTAQRVFLNKGNLDLNTPLSWKVYGDPYTIG 

 

>tr|C4KDK1|C4KDK1_THASP Peptidoglycan-binding domain 1 protein OS=Thauera sp. 

(strain MZ1T) GN=Tmz1t_3574 PE=4 SV=1 

MERIIPCTDCAEKTLDVEQLGFRVTSCDPHPERPGFCVLRFEDRSATPAAGASLAAPAAA 

ARAGRGAVAGGVTATQAAVAKAIVNLFETGEVLGQYGKVTLIPGDTGHLTFGRSQTTLGS 

GNLAKLLQQYCANPGARFAGRLASYLPRFLAIDESLDDDPRLHNVLRATADDPVMRDTQD 

AFFDRTYWEPALRAAASLGVHTPLGVAVVYDSAVHGSWLAMRDRTTRAVGEPAAVGEQAW 

IDAYVRTRRAWLEGHARADLRQTVYRMEAFGRLIDQGFWGLEMPLVVRGREISSVTLAAL 

PPGCYDGPQPGSRPLTLATPLARGLDVRLLQLGLSDRGVDILADGIFGRTSFNLLKAWQA 

QHGLAATGIADPALIGELTA 

 

>tr|A7K8G4|A7K8G4_9PHYC Putative uncharacterized protein Z204R OS=Acanthocystis 

turfacea Chlorella virus 1 GN=Z204R PE=4 SV=1 

MFAISMSITPENKQSIIADYVKRMLALAEKELNAVGDRYKGLGPNRRVQFKTALGNALIK 

GDPVPTPDPEQSHDTKPAPGNVPTPGPSTGTTRIPSSIVPQLATLGFSETDADTILSLIS 

LPENSNTEWWKNYNFASRLGDGRGWTVTLYGACSGTGDLVMILKDLQKINPHHKLVKYIP 

AMEKTEGEDVRGLENLGRDIKSLGDDKEWQQAVWDIYIKLYWNFARNFSDKLINRPGAKL 

TSPLTRGFMVDTALNHGADLDSFGPILKGMNNKDEQDEATWFLDFCESRRKLLKRGFQDL 

DTSKTGDRCTLWANIFKSGNTSLTRPIKCYRGYWGNKTIS 
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>tr|Q84608|Q84608_PBCV1 Chitosanase OS=Paramecium bursaria Chlorella virus 1 

GN=A292L PE=4 SV=1 

MSNKIEITDDNKMTIQNDFVSRMMKSIDQELVAMTNKYSGFGPGRQTNCKKALAKALGET 

PVNPPVNPPVTPPVDTHIPSQVEAPLKKLGFNTTNADTILSLIALPENSTTQWWKNYNYA 

SCLKDGRGWTVTIYGACSGTGDLLMVLESLQKINPNHPLVKFIPAMRKTKGDDIRGLENL 

GKVINGLGDDKEWQTAVWDIYVKLYWTFAADFSDKTGSAKNRPGPVMTSPLTRGFMVDVA 

LNHGSNMESFSDILKRMKNREEKDEAKWFLDFCETRRKLLKAGFQDLDTSKTGDRCTLWA 

NIFKEGNVGLKRPIKCYNGYWGKNIVIS 

 

>tr|O12288|O12288_9PHYC VChta-1 protein OS=Chlorella virus GN=vChta-1 PE=4 SV=1 

MSNKIEITDDNKMTIQNDFVSRMMKSIDQELVAMTNKYSGFGPGRQTNCKKALAKALGET 

PVNPPVNPPVTPPVDTHIPSQVEAPLKKLGFNTTNADTILSLIALPENSTTQWWKNYNYA 

SCLKDGRGWTVTIYGACSGTGDLLMVLESLQKINPNHPLVKFIPAMRKTKGDDIRGLENL 

GKVINGLGDDKEWQTAVWDIYVKLYWTFAADFSDKTGSAKNRPGPVMTSPLTRGFMVDVA 

LNHGSNMESFSDILKRMKNKDEKDEAKWFLDFCETRRKLLKSGFQDLDTSKTGDRAILWS 

ELFKTGNVGLKRPIKCYNGYWGKNIVIS 

 

>tr|A7RBE5|A7RBE5_PBCVA Putative uncharacterized protein C342L OS=Paramecium 

bursaria Chlorella virus AR158 GN=C342L PE=4 SV=1 

MFMTSRIEITEDNKSKIQNDFVSKMMEDIEQELDAMTKKYSGFGPGRQTNFKRALSRALE 

ETLVKPPIVPPVDSHIPSHVEASLKQFGFSIENADMILSLISLPENSTIEWWKNYNYAER 

LHDGRGWTVTLYGACSGTGDLLMILEALQKINSKHPLVKFIPAMRKTKGDDIRGLENLGK 

VINVLGDDKEWQEAVWEIYIKLYWTFATDFADKKNSAKNRPGAVLTSPLTHGFMIDVALN 

HGANMESFEPILKNMKNREEKDEAKWFLDFCEARRKLLKSGFQQLDTSKTGDRCTLWANI 

FKSGNVGLKRPIQCFDGYWGKNFIIA 

 

>KUTG_00281 

MRARCLVAATMLAVGVAVGGCGSDVPNGPTATSKAPRPGGGLTADQRRRADQLISIFENG 

TATVQYGYAEDLHDGRGVTAGRAGYTTNDGDALRVIQAYTDLAPGNGLARFAPALRQLAD 

TGSGDLPEADYIAAWRQAADDPAFRRVQDDQVEQNYFTPAMAAADRLGLITPLARAELYD 

AAIQHGHGADPDGLPALIDRATARAGKVDEAAWLTAFLDVRADDLRNPANADTKEEWSKS 

TDRVECFRRIAATGDYTLAGPLTVTAYGVTYSLA 

 

Figure S1: FASTA-formatted sequences of all the proteins presented on the phylogenetic 

tree (Figure 1). 
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Figure S2: Sequence alignment obtained with Clustal Omega program after submission of 

FASTA-formatted sequences from which the predicted N-terminal signal peptides have been 

deleted. Residue numbering is shown for the four proteins for which 3D-structures are 

available. Color-coded secondary structures, derived from the respective Protein Data Bank 

files are also shown for these four proteins. (▼): catalytic residues. 
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>Amir_4331 

DGFTGPVVGLGGKCLDVAGASSANGTAVQLYTCNGTSAQSWTVDTGAKTIKALGKCLDVVDDGRHDGALLQIWDCANVPEQR

WTVDQTGRVVGQGSGKCVDVPAGNTADGTRLQVWTCDAWSPYQRWTTPGGGTNPTTTTTSQVPGRSDLATPAKKDIAMRLVS

SAENSSLDWRAQFAYIEDIGDGRGYTAGIIGFCSGTGDMLELVEHYTSVKPNNALAGYLPALRRVNGTPSHEGLDPGFQQAW

RTAAQDPVFQQAQETERDRVYFTPSVNQAKSDGLRALGQFAYYDAIVMHGGGTDQASFGTIRRKAMARAKTPAQGGDETAYL

HAFLDERVVAMKLEEAHEDTSRVDTAQRVFLNNGNLDLNTPLAWKVYGDPFRID 

Ricin_B_lectin domain;ricin-type beta-trefoil; present in chitinases and several 

other types of GH 

 

> AMED_6991 

APAPLAASSASVLATGDLSAPAKKEIAMKLVSSAENSSLDWKAQYKYIEDIGDGRGYTAGIIGFCSGTGDMLELVEAYTNSV

PNNPLAKYLPALRKVNGTASHSGLGSAFESAWKQAAATTAFQTAQNNERDRVYFNPSVNQGKADGLSNLGQFAYYDAIVMHG

PGDSSDSFGGIRKAAMKKAKTPAQGGDEATYLKAFFAARKVIMKQEEAHADTSRVDTEQAKFLSEGNFDLHTPLKWKVYGDS

YTIN 

 

> AORI_1736 

SIFASGGDLASPEKKEIAMQIVSSAENSSLDWKAQYSYIEDIGDGRGYTAGIIGFCSGTGDMLELVERYTNSVPDNPLAEYL

PALREVDGTESHEGLGTGFENAWREAAGREDFKAAQNSERDRVYFDPAVNQAKSDGLGALGQFIYYDAIVMHGPGTSQDSFG

GIRSAALQQAKPPAQGGDETAYLKAFLDARRVVMKQEEAHADTSRIDTAQLVWLNDGNLDLHTPLKWAVYGDPYEID 

 

>Cho_AmyCSO-2 

AAPAAPAAAAVSVASVGLDDPAKKEIAMELVSSAENSSLDWKAQYKYIEDIGDGRGYTAGIIGFCSGTGDMLELVQHYTDLK

PGNVLAKYLPALKKVNGTDSHSGLGSAFVNDWRTAAKDTVFQRAQNDERDRVYFNPAVKQAKAERLRALGQFVYYDAIVMHG

PGSSSDSFGGIRAAAMKKAKTPAQGGDEATYLNAFLDARKVIMKQEEAHADTSRVDTEQRVFLNAKNFDLNPPLKWKVYGDP

YQING 

 

> BAMF_3066 

AGLNKDQKRRAEQLTSIFENGKTEIQYGYVEELDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKD

ESDDTSNLKGFASAWRSLGNDKAFRAAQDEVNDRLYYQPAMKRSDQAGLKTALAKAVMYDTVIQHGDGDDPDSFYALIKRTN

KKMGGSPKDGTDEKKWLNKFLDVRYDDLMNPSDEDTQDEWRESVARVDVFRDIVKAKNYNLDGPIHVRSSEYGNFTIQ 

 

>Q0PVM7_BACAM 

AGLNKDQKRRAEQLTSIFENGMTEIQYGYVEHLPDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKE

ESDDISNLKGFDSAWRSLGKDKDFRAAQDTVNDRLYYQPAMKQSDNIGLKTALAKAVMYDTIIQHGGGDDPDSLNSLIKRTN

KKAGGSPKNGVDEKKWLNKFLDVRYDDLMNPADPDTRDEWRESVARVDVLRSIAKANNYNLNGPINVYSEEYGDFVIK 

 

> RBAM_029740 

AGLNKDQKRRAEQLTSIFENGKTEIQYGYVEALDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKD

ESDDISNLKGFASAWRSLGNDKAFRAAQDKVNDSLYYQPAMERSENAGLKTALAKAVMYDTVIQHGDGDDPDSFYALIKRTN

KKMGGSPKDGTDEKKWLNKFLDVRYDDLMNPSDEDTQDEWRESVARVDVFRDIVKEKNYNLNGPIHVRSSEYGNFTIQ 

 

>Q9ET84_BACAM 

AGLNKDQKRRAEQLTSIFENGKTEIQYGYVEALDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKD

ESDDISNLKGFASAWRSLGNDKAFRAAQDKVNDSLYYQPAMKRSENAGLKTALAKAVMYDTVIQHGDGDDPDSFYALIKRTN

KKMGGSPKDGTDEKKWLNKFLDVRYDDLMNPADEDTQDEWRESVARVDVFRDIVKEKNYNLNGPIHVRSSEYGNFTIQ 

 

Figure S3. Cont. 
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> BATR1942_06760 

AGLNKDQKRRAEQLTSIFENGMTEIQYGYVEHLPDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKE

ESDDISNLKGFDSAWRSLGNDKDFRAAQDAVNDRLYYQPAMKRSENAGLKTALAKAVMYDTVIQHGDGDDPDSFYSLIKRTN

KKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPSDPDTRDEWRESVARVDVLRSIAKANNYNLNGPINVYSEEYGDFVIK 

 

>CHIS_BACCI 

ASPDDNFSPETLQFLRNNTGLDGEQWNNIMKLINKPEQDDLNWIKYYGYCEDIEDERGYTIGLFGATTGGSRDTHPDGPDLF

KAYDAAKGASNPSADGALKRLGINGKMKGSILEIKDSEKVFCGKIKKLQNDAAWRKAMWETFYNVYIRYSVEQARQRGFTSA

VTIGSFVDTALNQGATGGSDTLQGLLARSGSSSNEKTFMKNFHAKRTLVVDTNKYNKPPNGKNRVKQWDTLVDMGKMNLKNV

DSEIAQVTDWEMK 

 

>A0EQW7_9BACI 

AGLNKDQKRRAEQLTSIFENGKTEIQYGYVEALDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKD

ESDDISNLKGFASAWRSLGNDKAFRAAQDKVNDSLYYQPAMKRSENAGLKTALAKAVMYDTVIQHGDGDDPDSFYALIKRTN

KKMGGSPKDGTDEKKWLNKFLDVRYDDLMNPSDEDTQDEWRESVARVDVFRDIVKEKNYNLNGPIHVRSSEYGNFTIQ 

 

>Q9RC18_BacKFB 

AGLNKDQKRRAEQLRRICEDGTTEMRYPYVARLDDARPSTCGPAGVTTATRDGFEVVPVYKQAVANKKLPNYLAGLRRLEKE

ASDDTSKLKGPASAWKSLADDKAFRAAQDGVNDQVYYQPAMERSDNAGLTTALARAVMYHTVRQRGDGDDGDSRYALIKRTP

KGAGGSPKEGIDEQKCLNKFSHVRYDDLMNGANHDRRDEWRESVGRVHVLRSIANQNNYNLNGGIHVRSHEYGNGVIK 

 

>D0FHB6_BACIU 

AGLNKDQKRRAEQLTSIFENGTTEIQYGYVERLDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKE

ESDDTSNLKGFASAWKSLANDKEFRAAQDKVNDHLYYQPAMKRSDNAGLKTALARAVMYDTVIQHGDGDDPDSFYALIKRTN

KKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPANHDTRDEWRESVARVDVLRSIAKENNYNLNGPIHVRSNEYGNFVIK 

 

>BSNT_03901 

AGLNKDQKRRAEQLTSIFENGTTEIQYGYVERLDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKE

ESDDTSNLKGFASAWKSLANDKEFRAAQDKVNDHLYYQPAMKRSDNAGLKTALARAVMYDTVIQHGDGDDPDSFYALIKRTN

KKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPANHDTRDEWRESVARVDVLRSIAKENNYNLNGPIHVRSNEYGNFVIK 

 

>BSU26890 

AGLNKDQKRRAEQLTSIFENGTTEIQYGYVERLDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKE

ESDDTSNLKGFASAWKSLANDKEFRAAQDKVNDHLYYQPAMKRSDNAGLKTALARAVMYDTVIQHGDGDDPDSFYALIKRTN

KKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPANHDTRDEWRESVARVDVLRSIAKENNYNLNGPIHVRSNEYGNFVI 

 

>Q9XDS6_BURGA 

MATLPLAAADASARTVHAARAPQAAAAAASPEICSSPWTAARIYEAGNVVSFDGHDYTAAYRSQGNAPATASGEAGSGQPWV

AGEACKPAKLSKAALDHDANFSPATLQFLKDNTGLDGEQWDNIMKLVNKPEQDSLDWTKFYGYCEDIGDDRGYTMGIFGATT

GGPNDGGPDGPALFKAYDAASGASNPSVQGGLARIGAHGSMQGSILKITDSEKVFCGKVKGLQNDAAWREAMWRTFYSVYIQ

YSVQQARSRGFGSALTIGSFVDTALNQGADGGSNTLQGLLSRSGNSTDEKTFMTSFYAQRTKVVDTHDFNQPPNGKNRVKQW

STLMSQGITSLKNCDADIVKVTSWTMK 

ChtBD3 superfamily domain; found in chitinases; discovered in ChiC of Streptomyces 

griseus 
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>RBRH_02856 

DDAQPNSEPCDAPWDAKTIYQGGEVVSYAGRNYTAAYWTQGNAPDLNSGDGNTGQPWRVGQTCNAVANVASGNPDANFSPAT

LQFLKKNTGLDGEQWNNIMKLINKPEQDSLQWTKYYGYCQNIHDDRGYTIGIFGATTGGSNDTGPDGPELFKTFDALSGAKI

PSAEGGLTRIGAHGKMSGSILKISDSSKTFCSKVKAQQNNPTWREAMWRTFYNVDIQYSVQQARQRGFDSALTIGSFVDTAL

NQGADGGGDSLKALLARSGDSPNEKTFMTRFYAERAKVVDTHDYNTSPNGKNRVKQWSKLMDQGETDLKNADAAIVKVTNWQ

LH 

ChtBD3 superfamily domain; found in chitinases; discovered in ChiC of Streptomyces 

griseus 

 

>CJA_3747 

MLTPTQKKTAEAIVNIFETGSVLGDYSNVTLITGDTGHLTFGRSQTTLGSGNLGKLLQLYCANPGARFRQQLTPFLARFAAR

DFSLDHEEHLKNILRATADDHIMRETQDLFFDQAYWQPAERAATQLGIKTPLGVAVVYDSTVHGSAKLIRDKTNQSAGTLAS

LGEQKWIEAYVATRRYWLANHPRKDLRPTVYRMDAFQRLIDLNLWGLELPLVVRGLEISNTTLNATPVNCYDGPQPGTRTLS

VQAPLLRGLDIRLVQLGLSKSGINLRADGIFGNGSVSAVKTFQTKQNLPATGIVDNALIAKLVS 

C-terminal extension: PG_binding_1 domain; Putative peptidoglycan binding domain. 

This domain is composed of three alpha helices. This domain is found at the N or C 

terminus of a variety of enzymes involved in bacterial cell wall degradation. 

>CV_3931 

QGSTAGSPERQTVRLPDCAAAWSPASPYQAGSVASRGGVNYTAAFWTQGNPPEQGQAWQAGKRCRPAAQAKAADHDANFPPA

TLKFLKANTGLDGEQWDNIMKLVNKPEQDSLEWTKFYGYCENIGDKRGYTIGIFGATTGGPNDEGPDGPTLFKEFDASSGAS

NPSIAGGLARAGVHGSMQGKILKISDSAKVFCDKIGSLQNNPAWRDAMWNTFYKVYIQYSVQQARQRGFSSALTIGSFVDTA

LNQGATGDSGTLQGLLSRSGNSGDEKTFMTAFYAQRSKIVDTNDYNQPPNGKNRVKQWSTLLNMGETDLKNADAAVQKVTNW

EMK 

ChtBD3 superfamily domain; found in chitinases; discovered in ChiC of Streptomyces 

griseus 

 

>A4KCU0_9ENTR 

MILTPAQKSLCERVLNAFETGSAEGDYSAIAIFHDGPHGIRQITYGRSQTTEYSKLQDLVTRYVNANGRFSADLAPFVPKIG

NIALVDNEPFKDLLRRAGRDDPIMKSVQDRFFDERYYLPALKWAQDFGFKDALSLLVIYDSFVHSGTILTFLRAQFREVPPA

SGGDEHTWISQYVEVRNSWLANHSNPELHPTVYRTKCLRFEIDRGNWDLSQVPINANGILVGPSPDISVPQNVDTSGGTTQR

SVFWRGSTRLWFCG 

C-terminal extension of unknown function 

 

>Daro_2852 

MSACYAEPHILQFFPSLPSTRRSWKMLTPTQKQTAQSIVNLFETGAVLGHYGNVTVIPGDTGHLTFGRSQTTLCSGNLLDLL

QRYCGNDGARFGDKLSAWLARFEAVDLSLDDDLHLHNLLRATADDPVMRETQDLFFDEVYWQPAAKAADNFGIKSALGVAVV

YDSWVHGSWKTLRDMTNQKSGPIATLGERAWIKAYVETRRSWLANHSRSDLRGTTYRMDAFLRLIEQGYWGLALPLVVHGEE

ISLATLRAMPPGCYDGPQPGTRSIALQTPLARGLDVRLLQLGMSGRGVAIKADGIFGQTSVNLLKRFQASQGLPANGIATPQ

QLSELVD 

N-terminal extension of unknown function 

C-terminal extension: PG_binding_1 domain; Putative peptidoglycan binding domain. 

This domain is composed of three alpha helices. This domain is found at the N or C 

terminus of a variety of enzymes involved in bacterial cell wall degradation. 
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>Hoch_2166 

MSNSGYQKRIQNRGSDAADPLQQKVAPGKVTRTSRMASPVQRKPQQDGPSAGRTEVANSATVFRHGGGAVDLGGSSAAEVAE

SGFSGGASDVPYRAEMERSFGTSFSDVQAYSGGDSQGAATQLSAQAYTVGNRVAFRDSNPSRELVAHELAHVVQGRGGEVQA

KSEMSQPGDSLEREADSVAARVASGESVQDHTARYDGAGGPALGSAPMRLVDSDAAASETTAAPAADAAADAAPAALLTPEQ

VQSAIAFYGADRWPAPKIAQVSEKLGIAVREQVDEQFVQAAAGFQQQRSLTVDGMLGSASLMPLFEGEEMDRAHTMANRITA

EYESSGNYGVVQNADVGIISYGAHQSTLHSGNLGRMLQDYLDRVAAAEEPTQASQTIQSYMGRINDRSQWESLRNEGPLLSA

LRAAGSEQIMQDAQNAFFSEDFWVPAVKAALNHGITSQLGYATLYDAKIQGGMEDSLQRATSAMGGIVGATVERNGRSQQVT

EAEFLVAFNEAREGRLERIAVRRDGQGKRRDAEMLRNSKVRPQAFEELARDGNLDLSANVDGENSLEFRTYGGRRTEVDVPE

EVGTTPATGDTEAGTGTAPPTTRPTPEVTPTPEVTPPTTTPEVTPQPRPNQPSASEYTVKSGDTLSAIAGRLLGDQDRWREI

ATLNGITNPRALRVGQVLQVPSSSESAAPEGGQSEPEAPAAAPVETAYVVRSGDTLGSIAARFLGSTNRWREIATLNGISDP

RRLSVGQRLRIPTGGAQQATPEPEQQRPEQQRPEQQRPEQGGGGAGGGSSPEAGKPSWISVAEGELGVQEIVGSRHNPRVIE

YHSTTGRFSDDETPWCASFVNWVLQQAGQSGTGSARALSFESYGTTLDRPAYGSIAVLAYGGGRGHCAFVVGKQGDRMLLLG

GNQSNGVNIKSFGTSQIVAYVVPPGYQPPPSAFALDGATGEVGEGGGLSDTR 

N-terminal DUF4157 superfamily domain. This domain contains an HEXXH motif that is 

characteristic of many families of metallopeptidases. However, no peptidase activity 

has been shown for this domain. 

This segment is the only part of Hoch_2166 which shows some similarity with the  

C-terminal half of GH46 chitosanases.  

C-terminal extension: includes two LysM superfamily domains (small domains involved 

in peptidoglycan binding)  and a DUF2272 domina; with some similarity to CHAP enzymes 

involved in peptidoglycan cleavage.  

 

>Cho4239-1_Jan 

ADGLSAPAKKEIAMQLVSSSENSSLDWKAQYAYIEDIAMGGYTGGIIGFTSGTSDMLELVTAYDQIKPGNLLSPYLPALRKV

NGSASHAGLDPNFVSDWQKAAQDPVFQQSQNTLRDNAYFNPAVSLAKQDGLRTLGQFIYYDAIVMHGPGTDSQRNSFQGNSP

QALKKALPPSKGGNETAYLNAFLDVRRALMQSEPDHAGNLDRLDTQQRLFLQNGNLDLNTPLNWKVNGDSYQIR 

 

>KSE_15150_csn1 

ATPAAGGTSAVRAAAVAAVGLD 

DPAKKEIAMKLVSSAENSSLDWKAQYKYIEDIGDGRGYTGGIIGFCSGTGDMLELVQHYTDLKAGNVLAKYLPALKKVNGTD

SHTGLGSAFVNDWKTAAKDTVFQQAQNDERDRVYFNPAVKQAKADGLRALGQFAYYDAIVMHGPGTSADSFGGIRAAALKKA

KTPAQGGDEATYIKAFLDARKVVMKQEEAHADTSRVDTEQLVFLNAKNFDLNPPLKWKVYGDPYEINS 

 

>KSE_40860_csn2 

AGTNLALNKPVTVSSTEASGYSGAKAVDGSGTTRWSSTEGVDNQWIRIDLGAGTAVDRVVLKWEAAYAKAYRVELSDDGSTW

RQVYSTSSGDGGTDDLAVSGTGRYLRVYGTQRGTAYGYSLWEVEAYGTGGGSTASPSPTASASASASPTASPSPSASSSTTP

PTGGVNLDDPAKKEIAMKLVSSAENSSLDWRAQFSYIEDIKDGRGYTAGIIGFCSGTGDMLDLVEAYTAKKPGNVLASYLPA

LRSVNGTDSHQGLDPGFPAAWKQAATDPVFTQTQESERDRVYFNPAVAQAKKDGLRALGQFAYYDAAVMHGPDGLASIRSAA

LAKAKPPAQGGNETTWLNAFLDAREAEMRKEAAHSDTTRVSTEQRKFLNEGNFDLHTPLTWSVYGEPYSITS 

F5_F8_C domain;discoidin domain; Cell surface-attached carbohydrate-binding domain, 

present in eukaryotes and assumed to have horizontally transferred to eubacterial 

genomes. If linked to carbohydrates, they are classified as CBM32.  

 

>KSE_40930_csn3 

AAGGGLTTDQRRRADQLISVFENGTTVIQYGYAENINDGRGVTAGRAGFTTNDGDALKVVRAYTEQVPDNPLAAFVPELERL

AAAGSGDTSGLPEADYVTAWKRAADDPAFRRVQDAQVDERYFAPAMADADRLGLTTALARAELFDASVQHGNGSEYDALPAL

IARTSAKAGTPAAAGEDAWLDAFFDVRIDDLTHPANSATQAEWSQSVDRVEALRRIARTGNRNLDGPFTVTAFGATHTIS 
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>CsnN106 

AGTVHAAPAPAGATRLAAVGLDDPHKKDIAMQLVSSAENSSLDWKSQYKYIEDIKDGRGYTAGIIGFCSGTGDMLDLVADYT

DLKPGNILAKYLPALRKVNGTESHAGLASAFEKDWATAAKDSVFQQAQNDERDRSYFNPAVNQAKASLRALGQFAYYDAIVM

HGPGDSSDSFGGIRKAAMKKAKTPAQGRDEATYLKAFLAARKTVMLKEEAHSDTSRVDTEQTVFLNAKNFDLNPPLKWKVYG

DSYAINS 

 

>Npun_R2009 

MSCKIGSSYTIKPNDTLFEIAARELGDGDRWREIMNPNGIPFTEEEAENLQTGQEICLPKIDEPPTQEVPGVEFFPPGTLNQ

LNTLTGLDAQQLTNILGMINGPEQANSKWWQTVDEEIIYGYAEDIEDGRGVTIGIYGATTGKGYNDADVIWKNYGQDYSNLP

VDEIIEKVHAIANDQKWWKAQWDAYISTYWQPTLKLLKSKNYMKALTIGVLIDTAMNAGMEDDNSENWGVEHLFTEASDDTD

NEEDFVDRFMELRLQFPTRDSGDMEERIGAWQKLLRDRKWDMRVDLKNYVYIPQ 

LysM superfamily domain; “Lysine motif” – small motif involved in peptidoglycan 

binding 

 

>O24825_9BACL 

ASPDENFSPETLQFLRDRTGLDGEQWNNIMKLINKPEQDDLNWIKYYGYCEDINDERGYSIGIFGATTGGPRDTHPD 

GPELFKAYDAAKGAGNPSVEGALKRLGINGKMKGSILEIKDSEKVFCGKIKKLQNDPAWRKAMWETFYNVYIRYSVEQARQR

GFTSALTIGSFVDTALNQGATGDSNTLQGLLARSGSSTNEKTFLKKFHAKRTLVVDTNEYNQPPNGKNRVKQWDTLLDMGKM

NLKNVDAEIAQVTNWEMK 

 

>PPSC2_c3877 

LAEENGTPVQETNESNIQQIPLTSEETTSQTAVTAIDHDANFSPSTLQFLKDNTGLDGEQWDNIMKLVNKPEQDSLKWTEFY

GYAEDIGDDRGYTIGIFGATTGGSNDTGPDGPALFKAFDAASGASNPSIAGGLARAGLKGKMSGSILKLSDSDSVIKKKIKA

LQNNEAWREAMWRTFYDTYIEYSVQQARKRGFNTALTIGSFVDTALNQGATGDDGSLEGVLSRSGNSTNEKTFMTNFYAKRT

LVVDTNDYNQPPNGKNRVKQWSSLLASGETDLKNADVAIIKVTNWEMK 

N-terminal domain; shared with some chemotaxis proteins and chitinases 

 

 

>Q2PWA1_9BACL 

SQQKSYAAGNPDSNFFPATLNPLRDNTGLDGEQWNNIMMLVNKPEQDDLNWIDFYGYCEDIDDDRGYTIVLFGATTGGSNDT

GPDGPDLFKAYDAAKGASNPSVKGALARIGVKGSMKGKILEINESEESFCRKIGNLQDDPEWREAMWKTFYNIYIKYRGEQA

RNRGFNSALTIGSFVDTALNHGATGGSESLQGLLSKSGSSTDEKTFMTKFYKERTKIVDTNEYNSPPNGKNRVKQWSNLLNM

GETDLKNADSAVLQVTDWELQ 

 

>Plav_0939 

MLSELQKEAAKAIVNIFETGAVRGDYARVTLLAGDSGHLTYGRAQTTLGSGNLHLLIKAYCEAPGAAYARACEPYLPRLADI

DLRLDSDWTFRNLLKEAGADPVMRDTQDAFFDRVYWTPAAASAIRLGLTEALSLAIVYDSVVHGSWISLRDRTLAKAGQPSK

AGERAWSLAYVRERRNWLAMHSNTLLRKTIYRMEAFEALIAAKNWSLALPMTVRGIRIDEPALGYRPPVTASATDVTTRNLR

LTSPRMTGNDVRALEAALVKEGYAINCDGVFDEGLEKALKSFQQDYGLIADGVAGPATRIMLG 

C-terminal extension: PG_binding_1 domain; Putative peptidoglycan binding domain. 

This domain is composed of three alpha helices. This domain is found at the N or C 

terminus of a variety of enzymes involved in bacterial cell wall degradation. 

 

 

>E1AXU1_9PSED 

ETAGTVDLDAPVQKDTAMSLVSSFENSSTDWQAQYGYLEDIADGRGYTGGLIGFTSGTGDMLELVRAHSASSPGNPLEQYIP

ALEAVNGTGSHAGLGQGFEQAWADAAETSEFRAAQDAERDRVYFDPAVAQGKADGLSALGQFAYYDTLVVHG 

PGSQRDAFGGIRAEALSAALPPSQGGDETEYLEAFFDARNVIMREEPAHADTSRIDTAQRVFLQNGNFDLERPLTWSVYGDQ

FSLN 
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>Q8KZM5_9PSED 

AGTVDLDAPVQKDTAMSLVSSFENSSTDWQAQYGYLEDIADGRGYTGGLIGFTSGTGDMLELVRAYSASSPGNPLEQYIPAL

EAVNGTDSHAGLGQGFEQAWADAAETSEFRAAQDAERDRVYFDPAVAQGKADGLSALGQFVYYDTLVVHGPGSQRDAFGGIR

AEALSAALPPSQGGDETEYLEAFFDARNVIMREEPAHADTSRIDTAQRVFLQNGNFDLERPLTWSVYGDQFSLN 

 

>RSal33209_3139 

GTAAQANAVSSLAPAITAVSAASTGDLSAPAKKEIAMQLVCSAENSSLDWKAQYGYIEDIDDDRGYTGGIIGFTSGTGDMLE

LVQNYANTKPDNNVLKPFLPVLRKVNGTKSHEGLGQKYVDAWHQAAKDSVFLKEQDKLRDSMYFNPAVSQGKSDGLSNLGQF

MYYDAIFMHGPGDSSDSFGGIRKSAMKNAKTPAQGGDEKTYLQAFATARKKIMKQENAHSDTSRVDDAQLKFLNEGNYDLHT

PLKWKVYGDPYEIK 

 

>STAUR_1941 

MTTTLFACGAGGDESPGNPEAGPQELESCAYVVAASTHMGSESWGSITFKNTGTNDIQNPQISFNVPSGVTCGEGPSGWTRL

QGGTTCQYTSSSHLTIGVDTSYTFSYFTDSSTSFTATQVQVSAVRCASTADEKEGLTATQKTLAEALTRIWENNTPSLDVTL

QAASHGALPYEAAMSEAKKWGLTTALSKAALYDAFIQHGEAGVRELLQRTHASLGVSGQAAPAVGPQGLSEDAWLRGFLEQR

RDTLAADPEGRYAIDRVATYEKQRRRGNWELLTAVQNDVRARDCWNVAYPDSGFTVRKLNPDGSWSTPASYLYSCR 

(No conserved domains detected; similarity with other GH46 due essentially to a 

segment homologous to the C-terminal part of other chitosanases) 

 

>SAMR0713 

TPARAAGLDDPAKKEIAMRLVSSAENSSLDWKAQYGYIEDIRDGRGYTAGIIGFCSGTGDMLDLVELYTARSPGNVLARHLP

ALREVDGSDSHEGLDPGYPGDWQRAAGDPEFRRAQDDERDRVYFGPAVRQAQADGLRTLGQFAYYDAIVMHGGGGDRLGFGS

IRDRALGRARPPAGGGDEVAYLHAFLDARVWAMKQEEAHSDTSRVDTAQRVFLREGNLDLDPPLDWQVYGDSYHVG 

 

>SAV_6191 

AATAVYLFGLAPSDPDRTESPKPPSRQSSASAQGLNAPAKKELAQEIVASAENSTLDWRSAYGYVEDIGDGRGYTAGVIGFC

TGTHDLLTLVERYTKDHPGNGLARFLPALRAVDGTDSHAGLGRAFTAAWRAEAGVAAFRAAQDAERDRVYFDPAVRLARHDG

LGALGQFIYYDAMVVHGPGTDPHSLQGIRARALREADTPAEGGSETRYLDAFLDVRRTVMKSEKSHHDTTRIDTAQRRFLYD

GNLDLRTPLEWRVYGERYRVP 

 

>SAV_2015 

APVGLDDPAKKEIAMKLVSSAENSSLDWKAQYKYIEDIGDGRGYTAGIIGFCSGTGDMLDLVELYTQRKPGNVLATYLPALR

NVNGGDSHQGLDPGFPGDWRRAAQDSAFQQAQNDERDRVYFDPAVRQGKADGIGVLGQFTYYDAIVMHGDGGDSTSFSSIRG

RALAKAEPPAQGGNEVTYLNAFLDARVWAMRQEEAHSDTSRVDTAQRVFLTKGNLNLDPPLDWKVYGDSYHIG 

 

>SBI_02563 

AEHTPSSAQAVKAEHRTAAVKNLDDPAKKEIAMKLVSSAENSSLDWRAQFKYIEDIDDGRGYTAGIIGFCSGTGDMLELVEY

YTQVKPGNVLAKYLPALREVDGSDSHDGLDPNFTKDWKKAAEDKAFQDAQEHERDRVYFNPSVSQGKADGIGTLGQFIYYDA

IVMHGPGDSKYSFGGIRKTAMSKAKTPAQGGDEKTYLNAFLDARKKAMQSEEPHSETSRVDTEQRKFLNEGNLGLEPPLKWK

VYGDPFEIN 

 

>SCO2024 

YFAVPDDSADPADTAAASSSSSATARSDRDDAKDRAEREREADDALIADLPPGLAAPAKKELAQQLVSSAENSTTKWRTAYG

SIEDVGDGDGYTAGIIGFCTGTHDLLMLVERYTEDHPDNGLAEYLPALREVDGSDSHEGLDPGFTAAWKAEAEVPAFRAAQE

AERDRVYFEPAVRLAKLDGLGTLGQFVYYDAMVFHGPDTDAEGFYGLRERAMAEARTPGQGGSEKAYLETFLDVRKQAMEAK

RPGIDTSRVDTAQRRFLTAGNLKLATPLVWEMYGDTYRVP 

N-terminal extension of unknown function 
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>SCO0677 

AAASARATGLDDPAKKEIAMQLVSSAENSSLDWKAQYRYIEDIGDGRGYTAGIIGFCSGTGDMLDLVELYGERSPGNVLAPY

LPALRRVDGSDSHEGLDPGFPDDWRRAADQDPQFRRAQDDERDRVYFDPAVRRGKEDGLRTLGQFAYYDAMVMHGDGGGLGF

GSIRERALGRARPPAQGGDEVAYLHAFLDERVWAMKQEQAHSDTSRVDTAQRVFLNEGNLDLEPPLDWHVYGDAYHIG 

 

>BN159_0394 

AGSNLALGKPVTASSVEGAGFEPAKAVDGSTSTRWASLEGVDNQWIQIDLGSVTDVAQVVLKWEAAYAKSYRVEVSDDGSTW

RQVYSTTTGNGATDDLAVSGSGRYLRVYGTQRATAYGYSLYEVEVYGDSPTSPDPTTPPDSTTNLLAGRPTSVSSVEGTGFE

GGKAVDGSTSTRWASVEGVDPQWLRVDMGSTKTVGRVVLKWEAAYAKSYRVEVSDDGSTWRQVYSTTTGDGGTDDLAVSGSG

RYLRVYGTQRATAYGYSLYEVEAYGTGSTTPPPSDTANLDDPAKKEIAMKLVSSFENSSLDW 

RAQFAYIEDIGDGRGYTAGIIGFCSGTGDMLDLVERYTQKKPSNPLAPYLPALREVNGTDSHAGLGTSFENAWRTAAQDSVF

TKTQEEERDRVYFNPAVGQAKTDGLKALGQFAYYDAAVMHGEEGFRAIRSRAVSRVKPPSQGGNEVTFLHAFLDEREEEMRK

EEAHSDTTRVSTAQRRFLNEGNLHLNIPLYWSVYGESFSITS 

Two N-terminal F5_F8_C domains; discoidin domain; Cell surface-attached 

carbohydrate-binding domain, present in eukaryotes and assumed to have horizontally 

transferred to eubacterial genomes. 

 

>BN159_0876 

VRAPGLDDPAKKEIAMKLVSSAENSSLDWKAQYKYIEDIGDGRGYTAGIIGFCSGTGDMLDLVELYTDRSPGNVLAKYLPAL

RAVDGTDSHAGLDPDYPRDWRRAAQDRAFQQAQNDERDRVYFDPAVRQGKADGLRALGQFAYYDAIVMHGGGSDRLSFGSIR

RRALQSARPPAQGGDEVRYLHAFLDARVWAMKQEEAHSDTSRVDTAQRVFLRQGNLDLNPPLDWKVYGDSYHIG 

 

>BN159_6425 

YFLMPTDSAESPAAPPVSAAQLAREEAKERAETERAEDEKTIASLPPGLADPAKKELALKITATAEFSSLNWRLGYGSVEDN

GDGCGYTAGAIGFCTGTHDLLDLVERYTETHPDNGLARYLPALRKVDGTDSHEGLDPGFPAAWKAEAKKPAFRAAQDEERDE

VYFNPAVRLAKLDGLGTLGQFVYYDAMVLHGPDPSANGFYGLRERALHEARLPSRGGSEKAYLDIF 

LDLREQAMKRKKSTADTSRVSTAQREWLYDGNLSLNTPLSWRMYGEPYQVS 

N-terminal extension of unknown function 

 

>C9E0E7_STRLI 

ASARATGLDDPAKKEIAMQLVSSAENSSLDWKAQYRYIEDIGDGRGYTAGIIGFCSGTGDMLDLVELYGQRSPGNVLAPYLP

ALRRVDGSDSHEGLDPGFPDDWRRAADQDPQFRRAQDDERDRVYFDPAVRRGKEDGLRTLGQFAYYDAMVMHGDGGGLGFGS

IRERALGRARPPAQGGDEVAYLHAFLDERVWAMKQEEAHSDTSRVDTAQRVFLNEGNLDLEPPLDWHVYGDAYHIG 

 

>Csn_StrAM-7161 

SCSPPLAGLTSATAAAVNLAANRPVTTSSTESGSFGGAKAVAGSASTRWASAEGVDNQWIRIDLGSATTLGRVVLKWEAAYA

RAYRVELSDDGSTWRQIHATTTGDGGTDDLSVNGTGRYLRVFGTQRGTPYGYSLYEVEAYGAGATTPPPSSGTGLDDPRKKE

VAMKLVSSFENSSLDWRAQFAYIEDIDDGRGYTAGIIGFCSGTGDMLELVERYTAKKPGNPLARYLGALRAVDGTDSHEGLD

PGFTNAWRQAAQDTVFQQTQEEERDRVYFTPAVSQAKQDGLRALGQFAYYDAAVMHGESGFRDIRSVALSRALPPSRGGDEK

AYLKAFLDAREEEMRKEEAHSDTTRVSTAQRRFLNEGNLDLNTPLHWSVYGEAFSLTG 

F5_F8_C domain;discoidin domain; Cell surface-attached carbohydrate-binding domain, 

present in eukaryotes and assumed to have horizontally transferred to eubacterial 

genomes. 

 

>CsnN174 

AGAGLDDPHKKEIAMELVSSAENSSLDWKAQYKYIEDIGDGRGYTGGIIGFCSGTGDMLELVQHYTDLEPGNILAKYLPALK

KVNGSASHSGLGTPFTKDWATAAKDTVFQQAQNDERDRVYFDPAVSQAKADGLRALGQFAYYDAIVMHGPGNDPTSFGGIRK

TAMKKARTPAQGGDETTYLNAFLDARKAAMLTEAAHDDTSRVDTEQRVFLKAGNLDLNPPLKWKTYGDPYVINS 
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>SACTE_5457 

GAPTQPAAHHLEAAATGLDDPAKKDIAMQLVSSAENSTLDWKAQYGYIEDIGDGRGYTAGIIGFCSGTGDMLALVERYTDRS

PGNVLASYLPALREVDGTDSHDGLDPGFPRDWAEAAKDPVFQQAQNDERDRVYFDPAVRQAKDDGLGTLGQFAYYDAIVMHG

GGGDSTSFGSIRQRALAEAEPPSRGGDEVAYLDAFLDARVWAMRQEEAHSDTSRVDTAQRVFLRDGN 

LNLDPPLDWQVYGDSFHIG 

 

>SACTE_5458 

APEKGLADPAKKDIAMRLVSSAENSTLDWKAQYGYIEDIGDGRGYTAGVIGFCSGTGDMLKVVERYTAARPGNALERFLPAL

RAVVGGDSHEGLGDAFTEAWARVADDTAFRRAQDAERDETYFDPAVARAEADGLSALGQFVYYDAFVMHGYADAKGTVGFRT

IRAEAVEAADPPSRGGDEEAYLDAFLDARVRAIRQEPSHSDASRVETAQRVFVHEGRLQLETPLVWKVYGESFRIDGP 

 

>SACTE_5886 

ASILFSRGDSEPPKLTPQAAAPAPSDQEEPEAVARAEEHAEEIDALPPGLAAPEMKEIASRLVSSADASTLDWRSRYGAVED

LGDGNGYTAGIVGFCSGTNDMLQLVEAYTEEQPDNPLAPYLPALREVDGSDSHEGLDPGFTRAWREAAEDETFRSAQDRLRD

RLYFDPAVRLAKLDGLGTLGQFVYYDAMVLHGPGVEANGFYGIRDAAMAQADTAAEGGDETAYLDAFLDAGRTAIRARTVQR

DTSRIDTAQRVFLRDGNLELRTPLVWRMYGEDFRIP 

N-terminal extension of unknown function 

 

>Sros_2053 

AVPAPHLSAPSQGSVTAAAADLTDPRKKDIAMQLVSSAENSSLNWKAQYKYIEDIDDGRGYTAGIIGFCSGTGDMLELVELY

AERKPGNVLAKYLPALRKVDGTDSHKGLDPNYTKDWATAAKDKVFQQAQNDERDRVYFNPAVQQAKKDGLRALGQFAYYDAI

VMHGDGGDPESFSSIRRNALKKAKPPAQGGDEVKYLHAFLDARKVAMKAEEAHEDTSRVDTAQRVFLNKGNLDLNTPLSWKV

YGDPYTIG 

 

>Tmz1t_3574 

MERIIPCTDCAEKTLDVEQLGFRVTSCDPHPERPGFCVLRFEDRSATPAAGASLAAPAAAARAGRGAVAGGVTATQAAVAKA

IVNLFETGEVLGQYGKVTLIPGDTGHLTFGRSQTTLGSGNLAKLLQQYCANPGARFAGRLASYLPRFLAIDESLDDDPRLHN

VLRATADDPVMRDTQDAFFDRTYWEPALRAAASLGVHTPLGVAVVYDSAVHGSWLAMRDRTTRAVGEPAAVGEQAWIDAYVR

TRRAWLEGHARADLRQTVYRMEAFGRLIDQGFWGLEMPLVVRGREISSVTLAALPPGCYDGPQPGSRPLTLATPLARGLDVR

LLQLGLSDRGVDILADGIFGRTSFNLLKAWQAQHGLAATGIADPALIGELTA 

N-terminal extension of unknown function 

C-terminal extension: PG_binding_1 domain; Putative peptidoglycan binding domain. 

This domain is composed of three alpha helices. This domain is found at the N or C 

terminus of a variety of enzymes involved in bacterial cell wall degradation. 

>A7K8G4_9PHYC 

MFAISMSITPENKQSIIADYVKRMLALAEKELNAVGDRYKGLGPNRRVQFKTALGNALIKGDPVPTPDPEQSHDTKPAPGNV

PTPGPSTGTTRIPSSIVPQLATLGFSETDADTILSLISLPENSNTEWWKNYNFASRLGDGRGWTVTLYGACSGTGDLVMILK

DLQKINPHHKLVKYIPAMEKTEGEDVRGLENLGRDIKSLGDDKEWQQAVWDIYIKLYWNFARNFSDKLINRPGAKLTSPLTR

GFMVDTALNHGADLDSFGPILKGMNNKDEQDEATWFLDFCESRRKLLKRGFQDLDTSKTGDRCTLWANIFKSGNTSLTRPIK

CYRGYWGNKTIS 

PRK09752 – adhesin domain (provisional) 

 

>Q84608_PBCV1 

MSNKIEITDDNKMTIQNDFVSRMMKSIDQELVAMTNKYSGFGPGRQTNCKKALAKALGETPVNPPVNPPVTPPVDTHIPSQV

EAPLKKLGFNTTNADTILSLIALPENSTTQWWKNYNYASCLKDGRGWTVTIYGACSGTGDLLMVLESLQKINPNHPLVKFIP

AMRKTKGDDIRGLENLGKVINGLGDDKEWQTAVWDIYVKLYWTFAADFSDKTGSAKNRPGPVMTSPLTRGFMVDVALNHGSN

MESFSDILKRMKNREEKDEAKWFLDFCETRRKLLKAGFQDLDTSKTGDRCTLWA 

NIFKEGNVGLKRPIKCYNGYWGKNIVIS 

N-terminal domain of unknown function, shared with other chitosanases from Chlorella 

viruses 

Figure S3. Cont. 

  



Mar. Drugs 2015, 13 S27 

 

 

>O12288_9PHYC 

MSNKIEITDDNKMTIQNDFVSRMMKSIDQELVAMTNKYSGFGPGRQTNCKKALAKALGETPVNPPVNPPVTPPVDTHIPSQV

EAPLKKLGFNTTNADTILSLIALPENSTTQWWKNYNYASCLKDGRGWTVTIYGACSGTGDLLMVLESLQKINPNHPLVKFIP

AMRKTKGDDIRGLENLGKVINGLGDDKEWQTAVWDIYVKLYWTFAADFSDKTGSAKNRPGPVMTSPLTRGFMVDVALNHGSN

MESFSDILKRMKNKDEKDEAKWFLDFCETRRKLLKSGFQDLDTSKTGDRAILWSELFKTGNVGLKRPIKCYNGYWGKNIVIS 

N-terminal domain of unknown function, shared with other chitosanases from Chlorella 

viruses 

 

>A7RBE5_PBCVA 

MFMTSRIEITEDNKSKIQNDFVSKMMEDIEQELDAMTKKYSGFGPGRQTNFKRALSRALEETLVKPPIVPPVDSHIPSHVEA

SLKQFGFSIENADMILSLISLPENSTIEWWKNYNYAERLHDGRGWTVTLYGACSGTGDLLMILEALQKINSKHPLVKFIPAM

RKTKGDDIRGLENLGKVINVLGDDKEWQEAVWEIYIKLYWTFATDFADKKNSAKNRPGAVLTSPLTHGFMIDVALNHGANME

SFEPILKNMKNREEKDEAKWFLDFCEARRKLLKSGFQQLDTSKTGDRCTLWANIFKSGNVGLKRPIQCFDGYWGKNFIIA 

N-terminal domain of unknown function, shared with other chitosanases from Chlorella 

viruses 

 

>KUTG_00281 

SDVPNGPTATSKAPRPGGGLTADQRRRADQLISIFENGTATVQYGYAEDLHDGRGVTAGRAGYTTNDGDALRVIQAYTDLAP

GNGLARFAPALRQLADTGSGDLPEADYIAAWRQAADDPAFRRVQDDQVEQNYFTPAMAAADRLGLITPLARAELYDAAIQHG

HGADPDGLPALIDRATARAGKVDEAAWLTAFLDVRADDLRNPANADTKEEWSKSTDRVECFRRIAATGDYTLAGPLTVTAYG

VTYSLA 

 

Figure S3: Identification of non-catalytic modules in GH46 proteins. FASTA-formatted 

sequences are shown without the predicted N-terminal signal peptides. 
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