File S2: Sequences and alignment of alpha glucuronidases (GH67)

>Blastobotrys.raffinosifermentans ARAD1D23848
MCIDFTMQFLLPLVSLGFLGLAAAENGIDGWLRYAPLPCNHQCKSELPGSIVALNSTQSSPIYVAGAELQKGLKSIYGQQADVSHDKCDSSSSSVVIGTVAQYDRSCGPVKDA
IPQLDADGFWIDTRGDQIRILGSNERGALYGTFEYLSMIAQGNMSKVAYATNPSAPLRWTNEWDNMDGSIERGYGGSSIFFANGTVVEDLTRVQQYGRLLASLRINTVVINNV
NANASLLTSENIKGLGRVADTFRPWGIQVAAALNFASPKTVGGLDTFDPLDDSVIKFWSNITDSIYTQVPDFAGYLVKASSEGQPGPSTYNRTLSDAANLFANALEPYGGVVM
FRAFVYDQLNESNWDADRAKAAVDYFKPLDGKFKDNVVVQIKYGPIDFQVREPASPLFANLPNTNTAIELEITQEYLGQQSHLVYLAPLWKELLDFDLRADNKSSKVQDVVTG
KRFNRLLGGFAGVVNVGSNSTWLGSHLSMSNLYAYGRLAWNPADDPRSILQDWIRLTFGMDEKVVNVITQMSMESWPAYENYSGNLGIQTLTDILYTHYGPNPASQDNNGWGQ
WTRADHNTIGMDRTVSNGTGYSGQYPSEIAAMYENIETTPDNLLLWFHHVNYTQPLKSGKTVIQHFYDAHYDGAETANSFPAMWQTLKGKIDDERYDHVLHRLEYQAGHSLVW
RDAIVNFYHNLSGIGDTSKRVGYHPWRIEAEDMTLDGYKPYTVSPFETASGSVAIVTSTNTTVGTASTHVNFPSGKYDLAINYYDLYGGQSQWKVYLNDKKIGEWQGNMENVL
SHNPSIYLDGHSATRIKFKDVNVKKGDVLKIVGTPDGIEPAPLDYVAFLPGGIID

>Trichomonascus.ciferrii KAA8917114.1+KAA8917113.1
MNLPNEIVALNHSETSPVFTAGNEVLRGLEGIFDHHASVKHDGCGSRSNVVIGTAHAFKSSCTGVIVPEIEEGFWLSINGSSVKIVGONDRGALYGAFEYLGMMAQGNFTAVD
YVTNPDQPIRWVNQWDNFDGTIERGYEGPSIFFANYSIVDDLGRANEYARLLASIRVNGIVVNNVNANETLLKDENIIGLARIADVFRPWGIPIGISLNFAAPKDLGGLETFD
PLDQKVIQFWQDRSDTIYKLIPDLAGYLVKGDSEGQEGPLTYNRTLADGANLFANATIKKYGGIVMYRAFVYEKLNKTDWKSDRAKAAYDYFQPLDGKFEDNVVVQVKYGPIDF
QVREAISPLFGSLRHTNVAVELQITQEYLGQQCHLVYLPPLWRTVWDFDLRTDNESTLVSEVVSGRRFNRPLAGSAAVVNVGTNDT : : MIDAITTMSMNSWSAYEKYSGNLGI
QTLADILYTHFGPNPQSMDNNGWGQWTRSFHETVGMDRTVENGTGYTGQYPPEVAALYEDVTTTPDDLLLWFHHVPYTHRPKSSNKTVIQHFYDSHYEGAEMANEFLTLWESL
EGKIDTQRYHETLFRQKYQAGHSIVWRDAINNFYNNISGILDEAGRVGRHPWRIEAEEMHLDGYELYTVSPFEMASNSTAIVTSSNATSGTASIIIPFEDGKYDIAIGYYDLF
DGKAQWEATINNKQLGSWTGDNEDHLGHEQSRYLDGHTATRITFRNIKVNNGDELKVKGTPNGIEPAPLDYVAFLPNGIID

>Penicillium.roqueforti XP 038928484.1 CAZyme family GH67
MRTLLFFVSLGFAAAENGLNGWLRYASLPCSGQCHYNLPSSISILNATETSPVYVAGTELONGLKGIYGKSVQVTHNCNISSVVVGTVDQYRKSCGAVNSVPELEEDGFWLDT
KGGNVQILGONERGALYGTFEYLSMLAQGNFSKVAYATNPSAPIRWVNQWDNMDGRIERGYGGPSIFFKDGQIVDDLTRVAGYARLLASIRINAVVINNVNADATLLNPTNLD
GVARIADVFRPYGIQVGLSLNFASPQTYGGLSTFDPLDTSVIAWWSNITTQIYDLVPDMAGYLVKADSEGQPGPQTYNRTLADAANLFAKEVQPYGGIVMYRAFVYNQLNESV
WIDDRAKAAVEFFKDLDGEFDDNVVIQIKYGPIDFQIREPASALFANLFNTSMAIELQVTQEYLGQQSHLVYIAPLWKTILDTDLRVDHQPSLVRDIVAGKRFNRRLGGSAAV
VNVGTNTTWLGSHLSMSNLYAYGRLAWNPADDAQDILODWIRLTFGLDRKVLGTITRMSMESWPAYEQYSGNLGIQTLTDILYTHYGPSPASQDNNGWGQWTRADQTSIGMDR
TVANGTGFSGQYPDEIAAMYENIETTPDDLLLWFHHVKYTHRLHSGKTVIQHFYDEHYRGAETAQTFLTQWKSLHGKIDTERYNHVRHFLDYQSGHSIVWRDAINDFYYNLSG
IPDESKRAGHHPWRIEAEDMELDGYEAYTVSPFETASGSVAIVTTSNNTAGTASTKIKFPSGTYDLAVNYYDVYGGQSRWKIYLNDHEIGQWVGNSEDVLSHTPSIYLDGHSA
IRIKFRGVKIHKGNTLKIVGMPNGTEFAPLDYVALLPAGIVD

>Rasamsonia.emersonii SAL89189.1 Glucuronidase
MRRLLLLASAALVAAENGLDGWLRYAPLPGASRYLHDLPSSIVSLNASETSPVYVAGSELQKGLQGIFGKQVSISHQONCNASSSIVVGTVDEYSKLCGSSAALPELEQDGFWL
STKGNSVQILGRNERGALYGAFEYLSMLAQGNFSQVAYANNPRAPIRWVNQWDNLDGSIERGYGGASIFFENGGVVSNLTRAAQYARLLASIGLNAVVVNNVNANASILTPQN
IEGLGRIADVFRPYGVQLALSLNFASPTIIGGLSTYDPLDPSVIAWWTNVTDQLYQRIPDFAGYLVKADSEGQPGPLTYNRTLAQGANLFAKPLQPYGGIVMFRAFVYNQLNE
SDWKADRAKAAVEFFQGLDGQFDDNVVVQIKYGPIDFQVREPTSPLFAHLRNTSTAIELEITQEYLGQQCHLVYLPPLWKTVLDFDLRVDQKPSLVRDIITGQRFNRTLGGSA
GVVNVGTNTTWLGSHLAMSNLYAYGRLAWDPANDPQSVLODWIRLTFGLDRSVIDTITQMSMESWPAYENYSGNLGIQTLTDILYTHFGPNPASQDNNGWGQWTRADHTSIGM
DRTVWNGTGYTGQYPPEVAAMYENIDTTPDNLVLWFHHVNYTHRLHSGKTVIQHFYDAHYSGAETAQTFLTMWESLKGKIDDERYNDVHFRLTYQAGHSIVWRDAINNFYFNL
SGIPDEAKRVGNHPWRVEAESMTLSGYKTYAVNPFETASNTTAIVTTTNSTVGTATTKLEYPSGTYDLAVNYYDMYGGKSHWQVYLNNRKIGEWVGNSEDTLGHTPSIYLDGH
SATRITFRGVKIEKGDELKIVGTPDGVEPAPLDYVSVLPEGVVD

>Aspergillus. fumigatus Af293 XP 753219.1 alpha-glucuronidase
MWSGIPIFALLSSIGIAAAETGLDGWLRYASVPCNGNCQRALPSHIVTLNSTRSSPVYVAGQELQDGLHQILGKHASVKSTGCSTDSSIIVGTVEAYRQVCNAGRQVPQFDVD
GFWLSIREKSVLIVGQSERGALYGAYEYLSMLAQGNFSQVSYATSPHAPIRWVNQWDNMDGSIERGYGGPSIFFKDGVIRQDLSRVQQYARLLASVRINGI IVNNVNANASLL
MPSNMDGLARIADIFRPYGIRVGISLNFASPSTLGNLSTYDPFDSSVIAWWGNVTDQLYARIPDMAGYLVKANSEGQPGPTTYNRTLADGANMFARALKPYGGVVMFRAFVYD
HHISEDNWYNDRANAAVDFFKPLDGKFDDNVVVQIKYGPIDFQVREPASPLFANLYKTNTAIELQVTQEYLGQQSHLVYLPPLWQTILGFDLRVDQKPSLVRDIISGQRFDRP
LGGWAAVVNVGTNSTWLGSHLAMSNLYAYGRLAWEPTLDSEDIVQDWIRLTFGLDRRIVDTLTQMSMESWPAYENYSGNLGIQTLTDILYTHYGPNPASQDGNGWGQWTRADH
LSIGMDRTVKNGTKFSGQYPAEVAAMYENIETTPDNLLLWFHHVNYTQRLHSGKTVIQHFYDAHYTGAETAQTFVSQWESLRERIDAERYQHVLTRLIYQAGHSIVWRDAINN
FYHNLSGIADEKQRVGHHPWRVEAEDMQLDGYVPYAVSPFETASNYTAIVTASNGTTGTASATLDFKTGTYDLGINYYDMYGGKSHWTVYLNDRVVGQWQGNSEDVLSHTPSI
YLDGHSATRITFRDVKIHKGDRLKIVGKPDGVEPAPLDYVVVLPPGIVD

>Aspergillus.fischeri NRRL 181 XP 001259234.1 alpha-glucuronidase
MWSGIPVFALLSSIGIAAAENGLDGWLRYASVPCNGNCQRALPSHIVTLNSTKSSQVYVAGQELQDGLHQILGKHASVKSTGCSTDSSIVVGTVEAYRQVCNTGSQAPELDVD
GFWLSIRGKSVQIVGQTERGALYGAYEYLSMLAQGNFSQVSYATSPHAPIRWVNQWDNMDGSIERGYGGPSIFFKDGVIPQDLSRVKQYARLLASVRINGIVVNNVNANASLL
MPSNMDGLARIADVFRPYGIRVGISLNFASPSTLGNLSTYDPFDSSVIAWWGNVTDQLYARIPDMAGYLVKANSEGQPGPTTYNRTLADGANMFARALKPHGGVVMFRAFVYD
HHISEDNWYNDRANAAVDFFKPLDGKFDDNVVVQIKYGPIDFQVREPASPLFANLYKTNTAIELQVTQEYLGQQSHLVYLPPLWQTILRFDLRVDQKPSPVRDIISGQRFDRP
LGGWAAVVNVGTNTTWLGSHLAMSNLYAYGRLAWEPTLDSEDIVQDWIRLTFGLDRRVLDTLTQMSMESWPAYENYSGNLGIQTLTDILYTHYGPNPASQDGNGWGQWTRADH
LSIGMDRTVKNGTKFSGQYPAEVAAMYENIETTPDNLMLWFHHVNYTQRLHSGKTVIQHFYDAHYDGAETAQTFVSRWESLRERIDAERYQHVLARLIYQAGHSIVWRDAINN
FYRNLSGIADEKERVGYHPWRVEAEDMQLDGYVPYAVSPFETASNFTAIVTASNGTTGTASATLDFKTGTYDLGINYYDMYGGKSHWTVYLNDRVVGQWQGNSEDVLSHTPSI
YLDGHSATRITFRDVKIHKGDRLKIVGEPDGVEPAPLDYAVVLPRGIVD

>Coniochaeta.ligniaria NRRL 30616 OIW35663.1 putative alpha-glucuronidase A
MRNILLVLLSAGLAAAEDGLSGWLRYAPLSCGRSSHLSLPQTIVALNTTISSPVYTAGQELQKGLOGIFAKQVKISDQTTKSSSVVVGSLAQYIKATGNSDVPSLEEDGYWLS
VKGDSVQIVGONERGALYGAFEYLSMLAQGNFADVAKVSNPSAPIRWTINEWDNMDGSIERGFAGPSIFFANGVVVDDLTRVAEYARLLASIGINGIIINNVNANATTLSTQONI
RGLGRVADAMRPYGVQIGISLNFASPQSFGGLSTFDPLDASVIKFWIDITNQIYQQVPDFAGYLVKANSEGQPGPITYNRTLADGANLFAKAIKPHGGIVMFRAFVYDQLNES
DWHADRADAAVNYFKPLDGEFDDNVVVQIKYGPIDFQVREPASPLFANIPKTNTAIELQVTQEYLGQQCHLVYLPPLWKTVLDFDLKVDGQPSLVRDIVSGERFKRPLGGYAG
VVNVGTNSTWLGSHLAMSNLYAYGRLAWDPTSDAQAILQDWIRLTFGLNRIVVDTITKMSMDSWPAYENYSGNLGIQTLTDILYTHFGPNPASQDDNGWGQWTRADHNGLGMD
RTVSNGTGFAGQYPAEVAAVYESLEITPDNLLLWFHHVPYTYTLHEGKTVIQHFYDAHYSGAETAQTFPTLWEGLKGKIDDQRYEEVLFRLKYQAGHSIVWRDAISEFYFNKS
SIPDQANRVGNHPWRVEAESMQLSGYKVTAVNPFETASNFKAVVTSSNTTAGTATAKLNFPSGTYDLAINYYDIIGGRARYEVYLNDKLVGKWTGDNEDKLGHTPSTFLDGHS
ATRITFGGVKVETGDTLKIVGTPDGTELAPLDYVAVLPSGVID

>Aureobasidium.pullulans AAR87862.1 alpha glucuronidase
MQLLTLFALFGLALAETGLDGWLRYAALPSSISWPSVPKHIVVLNTTETSPVYTAGQELQRGIQSILGONCRFSTNKPDESIIVGTLDAYVAAYGNFSQSVNLKEDGFWLSTE
NNTVQIVGONERGALYGAFEYLSMLAQANFSTVAYVSNPDAPIRWVNQWDNLDGSIERGYGGASIFFANGTIVNDLTRVAEYARLLASVGINAIVINNVNANASILSPONIDG
VGRIADTMRPYGVQIGLSLYFASPTSGVQGQANLTTFDPLDPGVVTWWGNVTDQIYERIPDMAGYLVKANSEGQPGPITYNRTLAEGANLFARALQPHGGRVLFRAFVYNQLN
ESDWRADRANAAVDFFKPLDGKFDDNVVVQIKYGPIDFQVREPASPLFANLFHTNTAIELEVTQEYLGQQTHLVYLPPLWDTVLGFDMRIDNETSLVRDIIAGRTFNRSLGGY
AAVVNVGTNQTWLGSHLSMSNFYAYGRLAWNPTEDTTKIHEDWTRLTFGLDQNVVDTITHMALESWPAYENYSGNLGIQTLTDILYTHFGPNPQSQDNNGWGQWTRADHTTIG
MDRTVSNGTGYSGTYPPEVAAMYENIETTPDNLLLWFHHVNYTQKLHSGKTVIQHFYDAHYAGADTAQTFPEQWQTLAGKIDSQRFDEQLYRLKYQAGHSLVWRDAIVNFYHN
ISGIADENGRVGNHPYRIEAESMTLNGYEPYAVSPFETASDYYAVVTSDNSTTGSVSTRLHFPAGTYDVGVNFYDMYGGISKYEMLINNKTVATWAGDSENYLGHTPSIYLDG
HSARRITFTDVTVKEGDTLEIVGIPNGIEPAPLDYVVFLPKGMID
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HCIDFTHQFLLPLYSLGFLGLARRENGIDGHLRYAPLPCNHACKSELPGSIVA SSPIYYAGAELOKGLKSIYGQAADYSHDKCDSSSSSYYIGTYAQYDRSCGPYKDAIPALDADGFHIDTRGDA
HRTLLFFYSLGFARRENGLNGHLRYASLPCSGACHYNLPSSISIL! TSPYYVAGTELANGLKGIYGKSYQYTH-NCNISS--YVVGTYDQYRKSCGAYN-SYPELEEDGFHLDTKGGN
HRRLLLLASAALYARENGLDGHLRYAPLPGASRYLHDLPSSIYSLNASETSPYYYAGSELOKGLAGIFGKAYSISHANCNASSS-IYYGTYDEYSKLCGSSA-ALPELEQDGFHLSTKGNS
HHSGIPIFALLSSIGIARRETGLDGHLRYASYPCNGNCARALPSHIVTLNSTRSSPYYYAGAELADGLHOILGKHASYKSTGCSTDSS-IIVGTYEAYRAYCNAGR-QVPAFDYDGFHLSIREKS
HHSGIPYFALLSSIGIARRENGLDGHLRYASYPCNGNCORALPSHIVTLNSTKSSQYYYAGQELADGLHAILGKHASYKSTGCSTDSS-IVYGTVEAYRAYCNTGS-QAPELDYDGFHLSIRGKS
HRNILLYLLSAGLAAAEDGLSGHLRYAPLSCGRSSHLSLPATIVALNTTISSPYYTAGOELOKGLAGIFAKQYKISDATTKSSS--YVVGSLAQYIKATGNSD--YPSLEEDGYHLSYKGDS
HOLLTLFALFGLALAETGLDGHLRYARLPSSISHP-SYPKHIYYLNTTETSPYYTAGQELQRGIQSILGQNCRFSTNKPDES---I1YGTLDAYVARYGNFSQSY-NLKEDGFHLSTENNT
HNLPNEIYALNHSETSPYFTAGNEYLRGLEGIFDHHASYKHDGCGSRSN-YVIGTAHAFKSSCTGYI--YPEIEE-GFHLSINGSS
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IRILGSNERGﬂLYGTFEYLSHIﬂﬂg:ggEVﬂYﬁTNPSHPLRHTNEHDNHDESIERGYGGSSIFF VVEDLTRYQQYGRLLASLRINTYVINNYNANASLL TSENIKGLGRYADTFRPHGIQVARALN
VOILGANERGALYGTFEYLSHLAQ YAYATNPSAPIRHVNOHDNHDGRIERGYGGPSIFF| IYDDLTRYAGYARLLASIRINAYYINNYNADATLLNPTHLDGYARIADYFRPYGIQYGLSLN
VQILGRNERGALYGAFEYLSHLAQGNFSQYAYANNPRAPIRHYNOHDNLDGSIERGYGGASIFFENGGYYSHLTRARAYARLLASIGLNAYYYNNYNANASILTPQNIEGLGRIADYFRPYGYQLALSLN
VLIVGASERGALYGAYEYLSHLAQGNFSQYSYATSPHAPIRHYNOHDNHDGSIERGYGGPSIFFKDGYIRQDLSRYQQYARLLASYRINGIIVNNYNANASLLHPSHHDGLARIADIFRPYGIRYGISLN
YAIVGATERGALYGAYEYLSHLAOGNFSQYSYATSPHAPIRHYNOHDNHDGSIERGYGGPSIFFKDGYIPADLSRYKAYARLLASYRINGIYYNNYNANASLLHPSHNHDGLARIADYFRPYGIRVGISLN
VQIVGANERGALYGAFEYLSHLAQGNFADYAKYSNPSAPIRHTNEHDNHDGSIERGFAGPSIFFANGYYYDDLTRYAEYARLLASIGINGIIINNYNANATTLSTAQNIRGLGRYADANRPYGYQIGISLN
VQIVGANERGALYGAFEYLSHLAQANFSTYAYYSNPDAPIRHYNOHDNLDGSIERGYGGASIFFANGTIVNDLTRYAEYARLLASYGINAIVINNYNANASILSPQNIDGYGRIADTHRPYGYQIGLSLY
YKIVGANDRGALYGAFEYLGHHAQOGNF TRYDYYTNPDQPIRHYNOHDNFDGTIERGYEGPSIFFANYSIVDDLGRANEYARLLASIRYNGIYYNNYNANETLLKDENIIGLARIADYFRPHGIPIGISLN

FASPKT=---YGGLDTFDPLDDSYIKFH SIYTQYPDFAGYLYKASSEGAPGPST SDAANLFANALEPYGGYYHFRAFYYDQ-| HDADRAKAARYDYFKPLDGKFKDNYYYQIKYGPI
FASPAT----YGGLSTFDPLDTSYIAHH TQIYDLYPDHAGYLYKADSEGOPGPQT LADAANLFAKEYQPYGGIVHYRAFYYNQ-LRESYHTDDRAKARYEFFKDLDGEFDDNYYIOQIKYGPT
=IGGLSTYDPLDPSYIAHHTHYTDALYQRIPDFAGYLYKADSEGOPGPLTYNRTLAQGANLFAKPLAPYGGIVHFRAFYYNQ-LNESDHKADRAKARYEFFAGLDGQFDDNYYYOIKYGPI
=LGNLSTYDPFDSSYIAHHGNYTDALYARIPDHAGYLYKANSEGAPGPTTYNRTLADGANHFARALKPYGGYYHFRAFYYDHHISEDNHYNDRANAAYDFFKPLDGKFDDNYYVOIKYGPI
FASPST=-=--LGNLSTYDPFDSSYIAHHGHYTDOLYARIPDHAGYLYKANSEGOPGPTTYNRTLADGANHFARALKPHGGYYHFRAFYYDHHISEDNHYNDRANAAYDFFKPLDGKFDDNYYYOIKYGPL
FASPQS----FGGLSTFDPLDASYIKFHTDITNQIYQQYPDFAGYLYKANSEGOPGPITYNRTLADGANLFAKATKPHGGIVHFRAFYYDQ-LNESDHHADRADAAYNYFKPLDGEFDDNYYYOIKYGPT
FASPTSGYQGAANLTTFDPLDPGYYTHHGNYTDQIYERIPDHAGYLYKANSEGOPGPITYNRTLAEGANLFARALAPHGGRYLFRAFYYNQ-LNESDHRADRANARYDFFKPLDGKFDDNYYYQIKYGPL
FARPKD----LGGLETFDPLDQKYIQFHADRSDTIYKLIPDLAGYLYKGDSEGOEGPLTYNRTLADGANLFANAIKKYGGIVHYRAFYYEK-LNKTDHKSDRAKARYDYFQPLDGKFEDNYYYQYKYGPI

| |
DFOYREPASPLFANLPNTNTAIELEITOEYLGQOSHLYYLAPLHKELLDFDLRAI KYQDYYTGKRFNRLLGGFAGYYNYGSNSTHLGSHLSHSNLYAYGRLAMNPADDPRSILQDHIRLTFGHDEK
DFOIREPASALFANLFNTSHATELQYTOEYLGOOSHLYYIAPLHKTILDTDLRYDHGPSLYRDIVAGKRFNRRLGGSAAYYNYGTHT THLGSHLSHSHLYAYGRLAMNPADDAQDILQDHIRLTFGLDRK
DFOVREPTSPLFAHLRNTSTATELEITOEYLGOOCHLYYLPPLHKTYLDFDLRYDAQKPSLYRDIITGARFNRTLGGSAGYYNYGTHT THLGSHLANSHLYAYGRLAHDPANDPQSYLAODHIRLTFGLDRS
DFQYREPASPLFANLYKTNTAIELQYTOEYLGOOSHLYYLPPLHATILGFDLRYDQKPSLYRDIISGQRFDRPLGGHAAYYNYGTNSTHLGSHLAMSHNLYAYGRLAMEPTLDSEDIVQDHIRLTFGLDRR
DFOYREPASPLFANLYKTNTAIELOYTOEYLGQOSHLYYLPPLHQTILRFDLRYDQKPSPYRDITSGQRFDRPLGGHAAYYHYGTNT THLGSHLANSHLYAYGRLAMEPTLDSEDIVADHIRLTFGLDRR
DFQYREPASPLFANIPKTNTAIELQYTOEYLGOOCHLYYLPPLHKTYLDFDLKYDGQPSLYRDIYSGERFKRPLGGYAGYYNYGTNSTHLGSHLAMSHLYAYGRLAMDPTSDAQAILAQDHIRLTFGLNRI
DFQYREPASPLFANLFHTNTAIELEYTOEYLGOOTHLYYLPPLHDTYLGFDHRIDNETSLYRDITAGRTFNRSLGGYAAYYNYGTHNQTHLGSHLSHSNF YAYGRLAMNPTEDTTKIHEDHTRLTFGLDQN
DFOYREAISPLFGSLRHTHYAYELOITOEYLGOOCHLYYLPPLHRTYHDFDLRTDNESTLYSEYYSGRRFNRPLAGSARYYNYGTHDT

521 530 540 550 560 570 580 590 600 610 620 630 640 650
1 I
YYNVITQHSHESHPAY NLGIQTLTDILYTHYGPNPASQDNNGHGQHTRADHNTIGHDRTYSNGTGYSGQYPSEIARNYENIETTPDNLLLHFHH P-LKSGKTYIOHF YDAHYDGAETANS
YLGTITRHSHESHPAYEQYSGHLGIOTLTDILYTHYGPSPASQDNNGHGAHTRADATSIGHDRTYANGTGFSGAYPDEIAAMYENIETTPDDLLLHFHHYKYTHR-LHSGKTYIQHFYDEHYRGAETAQT

YIDTITQHSHESHPAYENYSGNLGIOTLTDILYTHFGPNPASQDNNGHGOHTRADHTSIGHDRTYHNGTGYTGAYPPEYARMYENIDTTPDNLYLHFHHYNY THR-LHSGKTYIQHFYDAHYSGAETAQT
IVDTLTQHSHESHPAYENYSGNLGIQTLTDILYTHYGPNPASQDGNGHGOHTRADHLSIGHDRTYKNGTKFSGOYPAEYARMYENIETTPDNLLLHFHHYNY TQR-LHSGKTYIQHF YDAHYTGAETAQT
YLDTLTQHSHESHPAYENYSGHLGIOQTLTDILYTHYGPNPASADGNGHGOHTRADHLSIGHDRTYKNGTKFSGAYPAEYAARHYENIET TPDNLHLHFHHYNY TQR-LHSGKTYIQHFYDAHYDGAETAQT
YYDTITKHSHDSHPAYENYSGNLGIQTLTDILYTHFGPNPASQDDNGHGOMTRADHNGLGHDRTYSNGTGFAGAYPAEYARYYESLEITPDNLLLHFHHYPYTYT-LHEGKTYIQHFYDAHYSGAETAQT
YYDTITHHALESHPAYENYSGHLGIOQTLTDILYTHFGPNPQSQDNNGHGOHTRADHTTIGHDRTYSHGTGYSGTYPPEVARMYENIETTPDNLLLHFHHYNYTQK-LHSGKTYIQHFYDAHYAGADTAQT
HIDAITTHSHNSHSAYEKYSGNLGIOTLADILYTHFGPNPQSHDNNGHGOHTRSFHETYGHDRTYENGTGYTGQYPPEYAALYEDYTTTPDDLLLHFHHYPYTHRPKSSNKTYIQHFYDSHYEGAEMANE

651 660 670 680 690 700 710 720 730 740 750 760 770 780
| I
FPAMHATLKGKIDDERYDHYLHRLEYOQAGHSLYHRDAIVHFY| IGDTSKRYGYHPHRIEAEDHTLDGYKPYTYSPFETASGSYALYTSTHTTYGTASTHYNFPSGKYDLAINYYDLYGGASQHKYY
FLTQHKSLHGKIDTERYNHVYRHFLDY(QSGHSIVHRDAINDFYYNLSGIPDESKRAGHHPHRIEAEDHELDGYERYTYSPFETASGSYATYTTSHNTAGTASTKIKFPSGTYDLAYNYYDYYGGASRHKIY
FLTHHESLKGKIDDERYNDVHFRLTYOAGHSIVHRDAINNFYFNLSGIPDERKRYGNHPHRVEAESHTLSGYKTYAYNPFETASNTTAIVTTTNSTYGTATTKLEYPSGTYDLAYNYYDHYGGKSHHQYVY
FYSQHESLRERIDAERYQHVLTRLIYOAGHSIVHRDAINNF YHNLSGIADEKQRYGHHPHRYEAEDHALDGYYPYAYSPFETASNYTAIYTASNGTTGTASATLDFKTGTYDLGINYYDHYGGKSHHTYY
FYSRHESLRERIDAERYQHYLARLIYOAGHSIVHRDAINNF YRNLSGIADEKERYGYHPHRYEAEDHALDGYYPYAYSPFETASNFTAIYTASHGTTGTASATLDFKTGTYDLGINYYDHYGGKSHHTYY
FPTLHEGLKGKIDDORYEEVLFRLKYOAGHSIVHRDAISEF YFNKSSIPDOANRYGNHPHRYEAESHALSGYKYTAVNPFETASNFKAYYTSSHTTAGTATAKLNFPSGTYDLAINYYDIIGGRARYEYY
FPEQHATLAGKIDSORFDEQLYRLKYOAGHSLYHRDAIVHF YHNISGIADENGRYGNHPYRIEAESHTLNGYEPYAYSPFETASDYYAYYTSDNSTTGSYSTRLHFPAGTYDVGYNF YDHYGGISKYEHL
FLTLHESLEGKIDTORYHETLFRAKYOAGHSIVHRDAINNF YNNISGILDEAGRYGRHPHRIEAEEHHLDGYELYTYSPFENASNSTATIYTSSHATSGTASIIIPFEDGKYDIAIGYYDLFDGKAQHEART
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LNDKKIGEHQGNHENYLSHNPSIYLDGHSATRIKFKDYNYKKGDYLKIYGTPDGIEPAPLDYYAFLPGGIID
LNDHEIGQHYGNSEDYLSHTPSIYLDGHSAIRIKFRGYKIHKGNTLKIVGHPNGTEFAPLDYYALLPAGIYD
LNNRKIGEHYGNSEDTLGHTPSIYLDGHSATRITFRGYKIEKGDELKIYGTPDGYEPAPLDYYSYLPEGYYD
LNDRYYGOQHAGHSEDYLSHTPSIYLDGHSATRITFRDVKIHKGDRLKIYGKPDGYEPAPLDYYYYLPPGIVD
LNDRYYGAQHAGNSEDYLSHTPSIYLDGHSATRITFRDVKIHKGDRLKIYGEPDGYEPAPLDYAYYLPRGIYD
LNDKLYGKHTGDNEDKLGHTPSTFLDGHSATRITFGGYKYETGDTLKIVGTPDGTELAPLDYVAVLPSGYID
INNKTYATHAGDSENYLGHTPSIYLDGHSARRITFTDVTYKEGDTLEIYGIPNGIEPAPLDYYYFLPKGHID
IHNNKQLGSHTGDNEDHLGHEQSRYLDGHTATRITFRNIKYNNGDELKYKGTPHGIEPAPLDYYAFLPNGIID

Alignments were performed with the Multalin server (http://multalin.toulouse.inra.fr/multalin/). The B. raffinosifermentans
ARADI1D23848 predicted protein was aligned with Penicillium roqueforti XP_038928484.1, Rasamsonia emersonii
SAL89189.1, Aspergillus fumigatus Af293 XP_753219.1, Aspergillus fischeri NRRL 181 XP_001259234.1, Coniochaeta
ligniaria NRRL 30616 OIW35663, Aureobasidium pullulans AAR87862.1 and the two Trichomonascus ciferrii
KAA8917114.1 and KAA8917113.1 conserved proteins.

BN Amino acids 21 to 701 of the B. raffinosifermentans Agul protein correspond to the COG3661 conserved domain of
the alpha glucuronidase AGUA2 family.

Amino acids 705 to 839 of the B. raffinosifermentans Agul protein correspond to the Carbohydrate Binding

Module 6 (CBM6) and CBM35_like superfamily (cd02795).

E in positions 705 and 707 and D in position 835 of the B. raffinosifermentans Agul protein are the three

conserved residues that bind metal ion in the module (Nurizzo et al.; 2002).

O

N-glycosylation sites predicted in B. raffinosifermentans Agul protein, at positions 55, 156, 196, 286, 317, 349,

441, 533, 616, and 688.



