File S4: Sequences and alignment of beta-xylosidase (GH3)

>1 Blastobotrys.raffinosifermentans ARAD1D50644
MIFSLLPFAGLALAQAQTGYVNYSQEAQPNLTPQTVETITIKYPDCSSGPLANTVVCNASADYRERAWALVSMMTFDELVNNTQNTAPGVPRLG
LPPYQWWNEALHGLDRANFSAEVSEEFGWATSFPQPILTAAALNRSLIHTIGDIISTQARAFSNNGKYGLDAYSPNINGFRSPLWGRGQETPGE
DANFLSSVYAYEYITGLQGPDAPNQIKIAATAKHFAGYDLENWDGHSRLGNDLFISQQODLAEYYTPQFLTAIRDAKSVSLMCSYNAVNGVPSCA
SPYFLQTILRESWGFDRYDGYVSSDCDAVYNVEFNPHNYSSTDALAAADSMRAGTDLDCGQEYPWHLTEAFANGDITRSEVELAVYRLYATLVRL
GYFDTNHPYRKLGWKDVVDTNNLNVTYEAAVQGITLLKNDGTLPLKEGKSVALIGPYANATEQMQGNYFGPAPYVITPLQAAKSMGLKATYAFG
TNISSTSKEFFDDALKVAKESDEIIFFGGIDNTIEAEGMDRMNLTWPGNQLELISELSKCGKPLTVVQFGGGQVDSSSLKNNHNVNSLVWAGYP
GQSAGAAIMDILTGKRAPAGRLVTTQYPAEYAKQLPATDMSLRPNKSTNNPGQTYMWYTGKPVYEFGHGLFYTTFKTDLTSEAKNTFNLTKVLT
AAHPGYDSPDLQTLLNVTVTVTNTGDVASDYTNMLFANTKNAGPAPYPNKWLVGFDRLSSIQPGSSKTLTIPVPVGALSRVDEDGNRVLYPGDY
ELHLGTDKEDKVKASVKLTGKAVTLTHWPADNF

>2_Blastobotrys.raffinosifermentans_ARAD1C05676
MKWTTSALTAVAVSGVQAANWFGPPYPDONEFPDCANGPLKDNDVCNTELDPITRAKGLVSAMTREEKIVNVQHNATGVPRLGLAPYNWWSEAL
HGVASSPAVVFEDSGDFSSATSFPQPILMGAAFDDKLIFDVATVVGTEARAFGNHQKAGLDFWTPNINPYRDPRWGRGQETPGEDPYHLONYVY
NLLSGLEGPKDEPYKRIVATCKHYAGYDLENWNGIERHEFDAKISTQDLSEFYTPSFRTCARDAKVGAFMCTYNMVNGMPTCGNPYFLDTLLRD
HWNWRGIGNWVTGDCGAVEDIYKTHNYTKDAASAAALALNAGTDLDCGETFPEGLPAAFDQGQVKESTLDQALVRLYSSLVHLGYFDPEGSQKY
RRLGWSDVNQPHAQDLAYKAAVEGIVLLKNDGILPIKPDGQKVAVVGPLSQATTOMQOGNYFGVAPHLHSPQYGAQQONWQVSQANGTFIESTNR
TGFDDAISAAKDADVIFYVGGIDNSIELEGLDRMTISWPONQLDLIDELSKLGKKLVVVQOMGGGQVDDTPLKNNDKINAIVWAGYPGQDGGVAT
FDIITGKVSPAGRLPVTQYPAEYVDQVPMTDMDLRPSDSNPGRTYRWYDKAVYEFGYGLHYTDFEVSFKGNKDKKYKVDQVIHSGKKVDNLDQK
VFDTFKVEVENKGDVTSDYIALAFIKTDNAGPGPYPLKTLAGYTRAFSIAPGEKRKVDIDVPVGQVARVDEKGNRVLYPGDYTLEIDVDGANGG
ASISFSISGDPYTIEEFPQPDF

>1_Blastobotrys.adeninivorans_XYL1

MIFSLLPFAGLALAQAQTGYVDYNREAQPNLTPQSAGTITVKYPDCSNGPLANTIVCNASADYRERAWALVSMLSFDELVNNTQNTSPGVPRLG
LPPYQWWNEALHGLDRANFSADVGEEFGWATSFPQPILTAAALNRTLIHTIADITISTQARAFSNNGKYGLDAYSPNINGFRSPMWGRGQETPGE
DANFLSSVYAYEYITGLQGPDAPNNIKIAATAKHFAGYDLENWDGHSRLGNDLTISQQODLAEYYTPQFLTAIRDAKSVSLMCSYNAVNGVPSCA
NPYFLQTILRESWGFDRYDGYVSSDCDAVYNVFNPHNYSSTDALAAADSMRAGTDLDCGQEYPWHLTEAFANGDITRSEVELAVYRLFATLVRL
GYFDTNHPYRQLGWKDVVDTNNLNVTYEAAVQGITLLKNDGTLPLKQGKSVALIGPYANATEQMQGNYFGPAPYIITPLQAAKSMGLKATYAFG
TNISSTSKEFFDDALKVAKESDEITFFGGIDNTVEAEGVDRMNVTWPGNQLELISELSKCGKPLTVVQFGGGQVDSSSLKDNHNVNSIVWAGYP
GQSAGAAIMDILTGKRAPAGRLVTTQYPAEYANQFPATDMSLRPNKSTNNPGQTYMWYTGKPVYEFGHGLFYTTFKIDLTSEAKNTFNLTEVLS
TPHPGYDSPDLQTLLNVTVTVTNTGDVASDY TNMLFANTKNAGPAPYPNKWLVGFDRLSSIQPGSSQTLTIPVPVGALSRVDEDGNRVLYPGDY
ELNLGTDNEDKVKASVKLTGKAVTLTHWPADDNF

>2 Blastobotrys.adeninivorans XYL1
MKWTTSALTAIAVSGVQAAEWFGPHYPNQNEFPDCGNGPLKDNDICNTDLDPITRAKGLVSAMTRDEKIVNVQHNATGVPRLGLAPYNWWSEAL
HGVAESPAVVFEESGDFSSATSFPQPILMGAAFDDKLIFDIATVVGTEARAFGNNQKAGLDFWTPNINPYRDPRWGRGQETPGEDPYHLONYVY
SLLSGLEGPKDEPYKRIVATCKHYAGYDLENWNGITRHEFDAQISTQDLSEFYTPSFRTCARDAKVGAFMCTYNMVNGIPTCGNPYFLDTLLRD
HWNWRGIGNWVTGDCGAVEDIYKYHNYTKDAASAAALALNAGTDLDCGETYPEGLPAAFDQDQVKESTLDQALVRLYSSLVHLGYFDPEGSQKY
RRLGWSDVNQPHAQELAYKAAVEGIVLLKNDGFLPVKPEGQKVAVVGPWSQATGOMQOGNYLGVAPFLHSPLYGAQQQDWQVSQANGTFIQSTNR
TGFDDAISAAKDADVIFYVGGIDNTIELEGLDRMNISWPONQLDLIDELTKLGKKLVVVOMGGGQLDDTPLKNNDKINAILWGGYPGQDGGVATI
FDIITGKAAPAGRLPVTQYPAEYADQVPMTDMSLRPSDSNPGRTYRWYDKAVYQFGYGLHYTDFEVSFKGNKDKKYKVDQVIHSGKKVENLDQK
VFDTFKVEVENKGDVTSDYVALAFIKTDNAGPAPYPLKTLAGYTRAFSIGPGEKRKVDIDVPIGQVARVDEKGNRVLYPGDYTLEIDVDGANGG
ASVSFSVSGDPFTIEEFPQPDF

>Blastobotrys.mokoenaii XYL1
MVSSGTLLTAVATALLATPALAQNNQTYANYSEKAQPDLYPLTLANIKRGFPDCENGPLKDNLVCDTSANYFERAQALISLFTTEELVNNTRNS
GPGVPRLGLPPYQVWNEALHGLARANETKEGEWSWSTSFPQPILSMAAFNRTLINQIGDIIATQARAFSNEERFGLNVYSPNINGFRSPLWGRG
QETPGEDAFFLSSVYAYEYITGLQGGVDPENLKIAATAKHFAGYDLENWGNVSRLGLNAEITQQELSEYYTPQFLAASRYAKTYSLMCSYNSVN
GVPSCANSFLLOQTLLRDSWDFPEHGYVSSDCGAVYNVFNPHGYAHNTTSAAADALRAGTDIDCGETFPDFLDDSFDEGYVSRGEIEKGLTRLYA
TLVRLGYFDGKNAKYRDLSWNDVVQTDSWNISYEAAVEGITLLKNDGTLPLSKSVKKVALIGPWANATEQLLGNYFGTPPYMVSPLQGAKDAGY
EVNFATGTGISDGSTEGYSDAIAAAKKSDVIIFAGGIDNTIEAEGQDRTDIAWPGKQLDLIDKLSKLGKPLVVLOMGGGQVDSSSLKKNKNVNS
LVWGGYPGQSGGHAIFDILRGKRAPAGRLVTTQYPAEYAHLFPAYDMNLRPNGSNPGQTYIWYTGEPVYEFGHGLFYTKFKETRSKGIKEHQTF
NLODLLEKPHPGYKYPELAPFLNFTVDVKNTGHTESPYTGLVYARTTAGPKPLPNKWLVGFDRLPEIKPGHSSTMTIPIPIGAIVRADENGSKT
LYPGDYELALNNERSVVITFTLTGEPVIMENWPLYHQAVDGYVQTTIAGPVH

>Sugiyamaella.lignohabitans XP_018735137.1 hypothetical protein AWJ20_ 922
MKSLTQLSAAIGLVGSALAQNQGNNYVNFSSEANPQLTSYTLEHLNYSFPDCTREPLKSNLVCDTSAHYLDRARALVNEFTLQELINNTDNTAP
GVPRLGIPNYQWWSEALHGIASSPGMQYAESGEYSHSTSFPQPILMGAAFDDDLIKRVATVVSTEGRAFNNKGLYGLDVWSPNINPFKDPRWGR
GQETPGEDPFHISGYVYNLIQGLQGGLNPDQLKLVATCKHFAGYDLESWEEHSRLGFDAIISERDLVEYYLPAFQSCVRDAKAASVMCSYNAVN
GVPSCANDFFLSSILRKEWGFDEYNGYVTSDCDAVYNVWNPHNYSDTEFGAAAASINAGCDLNCGQTYSDTLPQAFAQNLVTRDTIEDSVVRLY
ANLVRLGFFDPANTQPYRQLGWTDVSTNSSNQLAYQAAVEGIALLKNDGTLPLNSQIKKLALIGPWANATTQMQGNYEGVAPFLISPLQAAQNA
GFQVQYNIGTLINSTSTANFSQALQIAKDADAVIYVGGIDNTIEAEAQDRVNITWPGNQLDLISQLSGLSKPLIVLOMGGGQIDSSSLKNNSNV
NGLLWGGYPGQSGGQAILDILTGVVAPAGRLPTTQYPADYINQVPMTNMSLRAGDNNVGRTYMWYTGEPVYEFGTGLHYTTFDASWVNNNTATF
NIQDLIQNAHPGVDYVDQINFATFTAGITNTGKVASDYVALLFASGDAGPAPQPKKRLVSYSRAHDIAPGQTAQVKLPLTLGAISRVDENGNRV
LYPGTYNLALDTTGLITTTVTLTGNAQIITAWPTLGDSDFVKGQLLTQL

>Trichomonascus.ciferrii KAA8906613.1

MRVSTLSYWTIASSLASLVSTAYPDCSKEPLKSNDVCNTELDAKQRAAALIKEWTLEEKINNTQNASPGVSRLGIPPYDWWNEALHGVADRHGV
FFAEPGEEFSYASSFPSPITMGSAFDDDLIFEVASTIGKEARAFGNGNHSGFDYWTPNINPFKDPRWGRGQETPGEDPIHLQKYVYKLLSGLEG
DDDEYLQIAATCKHYAAYDLEDWQGMDRFHFDAKVSMQDLNEYYLPTFRTCGRDFKVGAFMCSYNSINGEPGCANSYLLQDVLRDHWGWDRDDQ
WVTSDCGAIENIWHDHNFTKYDYQASAKALLAGTDLDCGTTFNNSLQEAYDEKLIKESDLDKALVRLYTSLVRTGYFDPEDKVSYRQLGWKDVN
TEEAQKLTYEAAVEGIVLLDNKKDTLPLSADKCGKVAVVGPYANATDLMLGNYHGIPPYHISPLDAVKKMGLDVSFYDQIPMNSTNSTGIDEAL
EAAKNADTILYFGGIDQTIEQEGHDRDTIVWPENQLKLIDKLAELKKTLVVIQFGGGQVDDTPLLDNDNVNAIVWTGYPGQEGGHAILDILTGK
KAPAARLPITQYPGDYVDQVPMTDMSLRPSDSNPGRTYRWYNEEVLPFGYGLHYTTFDVSWADEPADSYDITDVVQSAKQNAEYVDKAPFDTYK



VSVKNTGDVASDYVALLFLKTQNAGPAPYPRKTLIGYARAFDVQPGESQTVSIEVEVGAIARYDEQGNAVLYNGDYALQVDLEDNKGPTAKFSL
SGKSERIEEFPQPK

>1_Spathaspora.passalidarum NRRL Y-27907_XP 007373774.1
MLPIKLLATLALAIFANGETPPSSPDYNTEANPQLPPITFEAVHYTFPDCONGPLKHNAVCNPHLPTEQRAKAVVDLFTVDELIANMGNTSPGV
ERLGLPPYQWWSEALHGIARSNFTASGEYSHATSFPQPILMGGAFNNDLYKQVGNVIGTEARAFNNVGRAGLDFYSPNINPFRDARWGRGQEVA
SESPVLVGNYALNYVQGLQGGLDSNQNDDTLQVAATCKHFVGYDMESWNQHSRLGYNAIISDQDLADFYLPTFQSCVRDAKAAGAMCSYNAVNG
VPACASEFFLNTVLRDGFDFQNGVIHSDCDAIYNVWNPHLYAQDLGGAAADAIKAGVDVNCGDTYQNNLGYALGNKTINENQIRTSVTRQYSNL
IRLGYFDSPQTNKYRKYDWNDVSTPQANQLAYQAAVEGIALLKNDGTLPFNKQKVRKVAVIGPWANATTOQMLGDYAGTPPYMISPLQGAQSEGF
QVEYALGTQINTTDTSGYTAALNAAKGADAIVYFGGIDNSVENEALDRESLAWPGNQLDLVSKLSGLKKPLVVLQFGGGQIDDTEIKNNKNVNA
IVYAGYPGQSGGTAIWDILSGKYAPAGRLTTTQYPASYADQVPMTDMTLRPRQGYPGRTFMWYNGEPVYEFGYGLHYTTFSASLANAPRGGHQS
FNIEQVVAAAKRSQYVDTGLITTFDVNIKNTGKTTSDYAALLYSKTTAGPGPHPNKILVSFDKLHQIHAGQTQTAKLPVTIGSLLQTDTNGNKW
LYPGTYTFFVDNDKKAQWEITLTGQAELIQKYPSQK

>2_ Spathaspora.passalidarum NRRL Y-27907_XP 007375862.1
MLPIKLLATLALSIFAIGETPPSFPDYNTESNPQLPPITFQAVHFSFPDCONGPLKDNDVCNPYLPNNQRAKAVVDLFTVDELIANMGNTSPGV
ERLGLPPYQWWSEGLHGIARSNFTASGEYSHATSFPQPILMGGAFNSDLYKQVGNVIGTEARAFNNVGRAGLDYYSPNINPFKDPRWGRGQEVA
SESPVLVGNYALNYVQGLQGGIDSNPNDDTLQVAATCKHFAGYDMESWKQHSRLGYNAIISDQODLADYYFPTFQSCVRDAKAAGAMCSYNAING
IPVCASEFFLGTVIREGFDFQNGVIHSDCDSLYSIWNPHLYVQDLGAAAADGIKAGVDVNCGDTYQNNLGYALGNKTINEDQIRASVTRQYSNL
IRLGYFDSPQTNKYRTYNWSDVSTSQANQLAYQAAVEGITLLKNDGTLPFNKDKVKNVAVIGPWANATTDMLGDYAGTPPYLISPLQGAQDSGF
KVQYAYGTQINTTLTTNYTAALNAAKGADAIVYFGGIDNSIENEALDRESLAWPGNQLDLVSKLSGLNKPLVVVQFGAGQVDDTEIKNNNNVNS
IVYAGYPGQSGGTAIWDVLNGIYAPAGRLSTTQYPASYADQVPMTDMTLRPRDGYPGRTFMWYNGEPVYEFGYGLHYTTFSVSLANAPPKGAPQ
SFNIDQFIAAKSSQYVDTSLITTFDVNIKNTGKVTSDYAALLYSNTTSGPGPHPNKILVSFDKLHQIHPGQIQTASLPVTIGSLLOQTDTNGNKW
LYPGAYTFFVDNDMKAQWEITLTGQAALVQNYPSQS
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I
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1
HIFSLLPFAGLALAQAQTG-YYNYSQEAQPNLTPQTYETITIKYPDCSSGPLANTYYCHASADYRERAMALYSHHTFDELYNNTANTAPGYPRLGLPPYQHHNEALHGLDRA-NFSAEVSEE
HIFSLLPFAGLALAQAQTG-YYDYNREAQPNLTPQSAGTITYKYPDCSHGPLANTIVCHASADYRERAHALYSHLSFDELYNNTANTSPGYPRLGLPPYQHHNEALHGLDRA-NFSADVGEE
HYSSGTLLTAYATALLATPALAQNNQT-YANYSEKAQPDLYPLTLANIKRGFPDCENGPLKDNLYCDTSANYFERAQALISLFTTEELYNNTRNSGPGYPRLGLPPYQOVHNEALHGLARA-NETKE--GE
HKSLTQLSARIGLYGSALAQNAGNNYYNFSSEANPALTSYTLEHLNYSFPDCTREPLKSNLYCDTSAHYLDRARALYNEF TLOELINNTDNTAPGYPRLGIPNYQHHSEALHGIASSPGHAYAESGE

HLPIKLLATLALAIFANGETPPS-SPDYNTEANPQLPPITFEAVHYTFPDCQNGPLKHNAYCHNPHLPTEQRAKAVVDLF TYDELIANMGNTSPGYERLGLPPYOHHSEALHGIARS---NFTASGE
HLPIKLLATLALSIFAIGETPPS-FPDYNTESNPQLPPITFQAVHFSFPDCQNGPLKDNDYCHPYLPNNQRAKAVYVDLF TYDELIANMGNTSPGYERLGLPPYOHHSEGLHGIARS---NF TRSGE
HKHTTSALTAYAYSGYQAANHFGPPYPDANEFPDCANGPLKDNDYCHTELDPITRAKGLYSANTREEKIYNYQHNATGYPRLGLAPYNHHSEALHGYASSPAYYFEDSGD
HKHTTSALTAIAYSGYQAREHFGPHYPNQNEFPDCGNGPLKDNDICHTDLDPITRAKGLYSANTRDEKIYNYQHNATGYPRLGLAPYNHHSEALHGYAESPAYYFEESGD
HRYSTLSYHTIASSLASLYS======-==TAYPDCSKEPLKSNDYCNTELDAKORARALIKEHTLEEKINNTONASPGYSRLGIPPYDHHNEALHGYADRHGYFFAEPGE

131 140 150 160 170 180 190 200 210 220 230 240 250 260

I I
~-FGHATSFPQPILTARALNRSLIHTIGDIISTQARAF SHNGKYGLDAYSPHINGFRSPLHGRGOETPGEDANFLSSYYAYEYITGLOGPD----APNQIKIAARTAKHFAGYDLENHDGHSRLGNDLFISQ
~FGHATSFPOPILTAARALNRTLIHTIADIISTQARAFSHNGKYGLDAYSPNINGFRSPHHGRGOETPGEDANFLSSYYAYEYITGLOGPD----APNNIKIAATAKHFAGYDLENHDGHSRLGNDLTISQ
~HSHSTSFPOPILSHAAFNRTLINQIGDITATQARAF SHEERFGLNYYSPNINGFRSPLHGRGOETPGEDAFFLSSYYAYEYITGLOGGY----DPENLKIAARTAKHFAGYDLENHGNYSRLGLNAEITQ
~YSHSTSFPQPILHGAAFDDDLIKRYATYYSTEGRAFNHKGLYGLDYHSPNINPFKDPRHGRGOETPGEDPFHISG-YVYNLIQGLOGGL----NPDQLKLYATCKHFAGYDLESHEEHSRLGFDAIISE
~YSHATSFPQPILHGGAFNNDLYKQYGNYIGTEARAFNHYGRAGLDF YSPHINPFRDARHGRGOEVASESPYLYGN-YALNYVQGLOGGLDSNQNDDTLAYARTCKHFYGYDHESHNQHSRLGYNATISD
~YSHATSFPQPILHGGAFNSDLYKQYGNYIGTEARAFNHYGRAGLDYYSPHINPFKDPRHGRGOEVASESPYLYGN-YALNYVQGLOGGIDSNPHDDTLAYAATCKHFAGYDHESHKAHSRLGYNATISD
~FSSATSFPQPILHGAAFDDKLIFDYATYYGTEARAFGNHOKAGLDFHTPNINPYRDPRHGRGOETPGEDPYHLON-YVYNLLSGLEGPK-~~-DEPYKRIYATCKHYAGYDLENHNGIERHEFDAKIST
-FSSATSFPOPILHGAAFDDKLIFDIATYYGTEARAFGNNQKAGLDFHTPNINPYRDPRHGRGOETPGEDPYHLON-YVYSLLSGLEGPK--~-DEPYKRIYATCKHYAGYDLENHNGITRHEFDAQIST
EFSYASSFPSPITHGSAFDDDLIFEYASTIGKEARAFGHGNHSGFDYHTPNINPFKDPRHGRGOETPGEDPIHLOK-YVYKLLSGLEGDD----DE-YLQIAATCKHYARYDLEDHQGHDRFHFDAKYSH

261 270 280 290 300 310 320 330 340 350 360 370 380 390
I I
QDLAEYYTPQFLTAIRDAKSYSLHCSYNAYNGYPSCASPYFLATILRESHGFDRYDGYYSSDCDAYYNYFNPHNYSSTDALARADSHRAGTDLDCGQEYPHHLTEAFANGDITRSEYELAVYRLYATLYR
QDLAEYYTPQFLTAIRDAKSYSLHCSYNAYNGYPSCANPYFLATILRESHGFDRYDGYYSSDCDAYYHYFNPHNYSSTDALARADSHRAGTDLDCGQEYPHHLTEAFANGDITRSEVELAVYRLFATLYR
QELSEYYTPQFLARSRYAKTYSLHCSYNSYNGYPSCANSFLLATLLRDSHDFPEH-GYYSSDCGAYYHYFNPHGYAHNTTSARADALRAGTDIDCGETFPDFLDDSFDEGYYSRGEIEKGLTRLYATLYR
RDLYEYYLPAFQSCYRDAKARSYHCSYNAYNGYPSCANDFFLSSILRKEHGFDEYNGYYTSDCDAYYHYHNPHNYSDTEFGARARSINAGCDLHCGQTYSDTLPQAFAONLYTRDTIEDSYVRLYANLYR
QDLADFYLPTFASCYRDAKARGAHCSYNAYNGYPACASEFFLNTYLRD--GFDFQNGYIHSDCDAIYNYHNPHLYRQDLGGARADAIKAGYDYNCGDTYQNNLGYALGNKTINENQIRTSYTRQYSHLIR
QDLADYYFPTFQSCYRDAKAAGAHCSYNAINGIPYCASEFFLGTYIRE--GFDFQNGYIHSDCDSLYSIHNPHLYYQDLGAAARADGIKAGYDYHCGDTYQNNLGYALGNKTINEDQIRASYTRAYSHLIR
QDLSEFYTPSFRTCARDAKYGAFHCTYNHYNGHPTCGNPYFLDTLLRDHHNHRGIGNHY TGDCGAVEDIYKTHNY TKDARSARALALNAGTDLDCGETFPEGLPAAFDOGAYKESTLDOALYRLYSSLYH
QDLSEFYTPSFRTCARDAKYGAFHCTYNHYNGIPTCGNPYFLDTLLRDHHNHRGIGNHYTGDCGAVEDIYKYHNY TKDARSARALALNAGTDLDCGETYPEGLPAAFDODQYKESTLDOALYRLYSSLYH
QDLNEYYLPTFRTCGRDFKYGAFHCSYNSINGEPGCANSYLLADYLRDHHGHDRDDAOHY TSDCGATENIHHDHNF TKYDYQASAKALLAGTDLDCGTTFNNSLOEAYDEKLIKESDLDKALYRLYTSLYR

391 400 410 420 430 440 450 460 470 480 430 500 510 520
I 1
LGYFD-TN-HPYRKLGHKDYYDTNHLNYTYERRYOGITLLKND-GTLPL-KE-GKSYALIGPYANATEQHQGNYFGPAPYYITPLOARKSHGLKATYAFGTNISSTSKEFFDDALKYAKESDEIIFFGGI
LGYFD-TN-HPYRQLGHKDYYDTHHLNYTYEARYOGITLLKND-GTLPL-KQ-GKSYALIGPYANATEQHAGNYFGPAPYIITPLOARKSHGLKATYAFGTNISSTSKEFFDDALKYAKESDEIIFFGGI
LGYFDGKN-AKYRDLSHNDYYQTDSHNISYEARYEGITLLKND-GTLPLSKS-VYKKYALIGPHANATEQLLGNYFGTPPYHYSPLOGAKDAGYEYNFATGTGISDGSTEGYSDATAAAKKSDYIIFAGGL
LGFFDPANTOPYRQLGHTDYSTNSSNQLAYQARYEGIALLKND-GTLPLNSQ-IKKLALIGPHANATTQHQGNYEGYAPFLISPLOARQNAGFQVQYNIGTLINSTSTANFSQALQIAKDADAYIYYGGL
LGYFDSPQTNKYRKYDHNDYSTPQANQLAYQARYEGIALLKND-GTLPFNKQKYRKYAYIGPHANATTQHLGDYAGTPPYMISPLOGAQSEGFQVEYALGTAINTTDTSGY TRAALNARKGADAIYYFGGL
LGYFDSPQTHKYRTYNHSDYSTSQANQLAYQARYEGITLLKND-GTLPFNKDKYKNYAYIGPHANATTDHLGDYAGTPPYLISPLOGAQDSGFKYQYAYGTAINTTLTTHY TAALNARKGADAIYYFGGL
LGYFDPEGSQKYRRLGHSDYNQPHAQDLAYKARYEGIYLLKND-GILPIKPDG-QKYAYYGPLSOATTQHAGHYFGYAPHLHSPQYGAQQONHQYSQANGTFIESTNRTGFDDATISAAKDADYIFYYGGI
LGYFDPEGSQKYRRLGHSDYNQPHAQELAYKARYEGIVLLKND-GFLPYKPEG-QKYAYYGPHSOATGQHAGNYLGYAPFLHSPLYGAQQQDHQYSQANGTFIQSTNRTGFDDAISARKDADYIFYYGGI
TGYFDPEDKYSYRAQLGHKDYNTEEAQKLTYEARVEGIYLLDNKKDTLPLSADKCGKYAYYGPYANATDLHLGNYHGIPPYHISPLDAYKKHGLDYSFYDQIPHNSTNSTGIDEALEAAKNADTILYFGGL

521 530 540 550 560 570 580 590 600 610 620 630 640 650

I I
DHTIEREGHDRHNLTHPGNOLELISELSKCGKPLTYYQFGGGAYDSSSLKNNHNYNSLYHAGYPGOSAGARIHDILTGKRAPAGRLYTTOYPAEYAKALPATDHSLRPNKSTNNPGQTYHHYTGKPYYEF
DHTYEREGYDRHNYTHPGNOLELISELSKCGKPLTYYQF GGGAYDSSSLKDNHNYNSIVHAGYPGOSAGARIHDILTGKRAPAGRLYTTOYPAEYANQFPATDHSLRPNKSTNNPGQTYHHYTGKPYYEF
DHTIEREGQDRTDIAHPGKOLDLIDKLSKLGKPLYYLOMGGGOYDSSSLKKNKNYNSLYHGGYPGOSGGHAIFDILRGKRAPAGRLYTTOYPAEYAHLFPAYDHNLRPNGS--NPGQTYIHYTGEPYYEF
DHTIEAEAQDRYNITHPGHOLDLISQLSGLSKPLIVLOMGGGOIDSSSLKNNSNYNGLLHGGYPGOSGGAAILDILTGYYAPAGRLPTTOYPADYINQYPHTHHSLRAGDN--NYGRTYHHYTGEPYYEF
DHSYENEALDRESLAHPGHOLDLYSKLSGLKKPLYYLOFGGGAIDDTEIKNNKNYNAIVYAGYPGOSGGTAIHDILSGKYAPAGRLTTTOYPASYADAYPHTDHTLRPRAG--YPGRTFHHYNGEPYYEF
DNSIENEALDRESLAHPGNOLDLYSKLSGLNKPLYYYOFGAGOYDDTEIKNNNNYNSIVYAGYPGOSGGTAIHDYLNGIYAPAGRLSTTAYPASYADAYPHTDHTLRPRDG--YPGRTFHHYNGEPYYEF
DHSIELEGLDRHTISHPQNOLDLIDELSKLGKKLYYYQHGGGQYDDTPLKNNDKINAIVHAGYPGODGGYAIFDIITGKYSPAGRLPYTOYPAEYYDQYPHTDHDLRPSDS--NPGRTYRHYD-KAYYEF
DHTIELEGLDRHNISHPQNOLDLIDELTKLGKKLYYYQHGGGOLDDTPLKNNDKINAILHGGYPGODGGYAIFDIITGKAAPAGRLPYTOYPAEYADQYPHTDHSLRPSDS--NPGRTYRHYD-KAYYQF
DOTIEQEGHDRDTIVHPENOLKLIDKLAELKKTLYYIQFGGGQYDDTPLLDNDNYNAIVHTGYPGOEGGHAILDILTGKKAPARRLPITOYPGDYYDQYPHTDHSLRPSDS--NPGRTYRHYN-EEVLPF

651 660 670 680 690 700 710 720 730 740 750 760 770 780

I 1
GHGLFYTTFKTDLTSEA--KN--TFNLTKYLTAAHPGYDSPDLATLLNYTYTYTNTGDYASDY THHLFANTKNAGPAPYPNKHLYGFDRLSSIQPGSSKTLTIPYPYGALSRYDEDGNRYLYPGDYELHL
GHGLFYTTFKIDLTSEA--KN--TFNLTEVLSTPHPGYDSPDLAQTLLNYTYTYTHTGDYASDY THHLFANTKNAGPAPYPNKHLYGFDRLSSIQPGSSATLTIPYPYGALSRYDEDGNRYLYPGDYELNL
GHGLFYTKFKETRSKGI--KEHQTFNLADLLEKPHPGYKYPELAPFLNF TYDYKNTGHTESPYTGLYYART-TAGPKPLPNKHLYGFDRLPEIKPGHSSTHTIPIPIGAIYRADENGSKTLYPGDYELAL
GTGLHYTTFDASHYN----NNTATFNIQDLIQNAHPGYDYYDQINFATFTAGITHTGKYASDYYALLFASG-DAGPAPQPKKRLYSYSRAHDIAPGATAQYKLPLTLGAISRYDENGNRYLYPGTYNLAL
GYGLHYTTFSASLANAP-RGGHASFNIEQVVA-ARKRSAYYDTGLITTFDYNIKNTGKTTSDYAALLYSKT-TAGPGPHPNKILYSFDKLHQIHAGATATAKLPYTIGSLLATDTNGNKHLYPGTYTFFY
GYGLHYTTFSYSLANAPPKGAPQSFNIDOFIA-A-KSSQYYDTSLITTFDYNIKNTGKYTSDYAALLYSNT-TSGPGPHPNKILYSFDKLHQIHPGQIQTASLPYTIGSLLATDTNGNKHLYPGAYTFFY
GYGLHYTDFEYSFKG----NKDKKYKYDQVIHSGKK~-YDNLDQKVFDTFKYEVENKGDYTSDYIALAF IKTDNAGPGPYPLKTLAGY TRAFSIAPGEKRKYDIDYPYGAYARYDEKGNRYLYPGDYTLEL
GYGLHYTDFEYSFKG----NKDKKYKYDOQYIHSGKK~-YENLDQKVFDTFKYEVENKGDYTSDYYALAF IKTDNAGPAPYPLKTLAGY TRAFSIGPGEKRKYDIDYPIGQYARYDEKGNRYLYPGDYTLEL
GYGLHYTTFDYSHAD----EPADSYDITDYVQSAKQNAEYYDKAPFDTYKYSYKNTGDYASDYVALLFLKTANAGPAPYPRKTLIGYARAFDYQPGESATYSIEVEVGATIARYDEQGNAYLYNGDYALQY

781 790 800 810 820 827

I
GTDK-EDKYKASYKLTGKAYTLTHHPA--DNF
GTDN-EDKVKASYKLTGKAYTLTHHPA--DDNF
==NN-ERSYVITFTLTGEPYTHENHPL--YHQAYDGYVQTTIAGPYH
==DT-TGLITTTYTLTGNAQIITAHPTLGDSDFYKGALLTAL
==-DN-DKKAQHEITLTGQAELIQKYPSQK
—-=-DN-DHKAQHEITLTGQAALVQNYPSAS
DYDGANGGASISFSISGDPYTIEEFPQPDF
DYDGANGGASYSFSYSGDPF TIEEFPQPDF
DLED-NKGPTAKFSLSGKSERIEEFPQPK

Alignments were performed with the Multalin server (http://multalin.toulouse.inra.fr/multalin/). The two B.
raffinosifermentans ARADI1D50644 and ARADIC05676 predicted proteins were aligned with two B.
adeninivorans Xyll (personal data), Blastobotrys mokoenaii Xyll, Sugiyamaella lignohabitans XP_018735137.1
Trichomonascus ciferrii KAA8906613.1 and Spathaspora passalidarum XP_007373774.1 and XP_007375862.1
conserved proteins

BN Amino acids 57 to 752 of the B. raffinosifermentans ARAD1D50644 protein and 46 to 740 of the B.
raffinosifermentans ARAD1C05676 protein correspond to the conserved PLN03080 beta-xylosidase domain



