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Supplemental Article S1. Comparison of 31 putative LPMOs
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GL1034380 AMEMPTI A .
GL0125011 AITETPMARQYQCKLDGGQWQSSDGSSVPNAGCREAW- - - - - - RMLKDENPQRQFDQWNEFAAFAPN -
GL0247266 AMENPKARQWECHTQGGHWNPSTMG---NAACKAAL - === === = EGSPSKQAAFDNWNGFTGFAPG -
GL0213284 TLSKPMSRIYACRQDNPENPA - - - - - - - NPACAAAR---=---=- -~ VIGGAQPFYDWAAINQANANG -
GL0658692 TMTKPLSRVKQCHEGNPENPT -~~~ - = - NPACAAAK === === = = = AIGGSQPFYDWSATIAHGNANG -
GL0089352 RVTTBASEBGAVAI - - - - = = = = = = = = - - - DLGEVLSGW- == ==« «= ==« QVDEM-EGGKNFPALAAGP
GL0393374 RVISPASRGAVATI - = === === ===+« EQGLLGGW === === = = = = = = QVNEM-EGGKNFPALVAGP
GLO681738 RVISBASEBGAVAI - - - -« - --n-- EQGLLGGW=- == == ===« - QVNEM-EGGKNFPALAAGEP
GL0620585 YVFEPKSRSVIHFPPMND -+ = === = = = = KGEHSNVW= == ==« = « =« « = = PADAV-EAPK-LPA--GND
GL0883009 AVSSEBKSEBAYFAA----«=====-=:--- EXKGLIEG--====== ===+ = NLQYGIEWGKFFPAVTGGL
GL0293304 HIFSPKSRAYFAWEAGRM=- = == = = = = = NAGQLNQR === === == === = = = = = = = EAGKFFPQLASGL
GL1004230 RVTEBPSEBIVLCTMNDNA- - - - - -« - - - DCYV-DAW- == =« = = = =« = - HANAM-EKGKFFPATQAGL
GL0251010 YLNDPPSRAFACQKGLNK == === == = « = DCGA-AQY == === === === EPQSVGETAKGFPQ T6-
GLO183513 YIQDORMPSEBDFGCQLGLNS - --=--=-+-- -+~ GCGQ-AQY-=--=-=====-=«-= EPQSAGELPKGFPL GG -
GL0422153 NLADPPSRAVLCHANQKNQNT - = = = = = = GCGG-AQY === === === == = EPWSVGEAIGRFPG AG -
GL0O522565 YVSOBPSRAYACKLGLNQ----==== = - QCGP-VQY-========= == EPQSVGEAPKGFPA SG-
GL0999597 YVSQPASRAFMCNANMGSQNK - == = = = = DCGSGPLY = ========©= == EMQSV-EGADGFPE NG -
GLO555809 YITQBESENYLCKTGGNS - - -~~~ - - = QCGA-IQW- ===« ===« ==-= EPQSL-EAPSGFPN GG -
GL0656018 FVEKPASRAALCTQNYGALNL === === = MCGS -~IMY == =====++++-= EPQSL-EAPKGFPQ SG -
GLO225724 YVQSEBPARBGYQGQLDSQS - - -===== === = === LGWTAAFNIYGNVISNPQSL-EAPKGFPV SG -
GL0391320 YVLSPASRGYQGSLDKASLGYSVAFG--KYGS-VIN-============ EPGSL-EAPKGFPA LG -
GL0200824 YVMSBASRBGYQGSLDKATLGYSAAFS--1YGS-TIN--======+===-+ EPGSL-EAPKGFPA LG -
GL0338092 YVLSPASRGYQGSLDKATLGYSTAFG--1YGS-TIN-========+==. EPGSL-EAPKGFPA FG -
GL0O066553 YVISBESRSYACKTGSNV----+- -~ - - - NCGA-IQW--=-=-== ==« ==« = EPQSV-EGPSGFPE $G-
GL0600730 YVESPASRAYQCKLQLNA == == == = = = = QCGS-VQY = === === ===« = EPQSV-EGPKGFPQ SG -
GL0O297948 YVAFPPSRAYQCNTGKNS --=-=== == - - DCGS-VQW-=- = = = = = = = = = = = EPQSV-EQASGFPE -G-
GL0489328 YVESPASRAYMCKLGKNI = = = = = = = = = - DCGS-VQY =======«== 2= EPQSV-ERTSGFPT - Gis
GLO507050 YVESPASRAYMCKLGKNI - -~~~ - - - - DCGT-VQY-==========-= EPQSV-ERTSGFPT -6-
GL0875000 YVDTRPASRAYMCKLGKNI = = = = = = = « = = DCGT-VQY === === ===+ EPQSV-ERTSGFPA - G =
GLO417116 YIESBASEBAYMCKQGQNTI - - - === - - - = DCGL-VEY-===="=="====- EPQSV-ERASGFPS -G -
GL0772141 YIESPASRAYMCKLGHNI = = = = = =« « =« = « DCGS-VQY = =========+= EPQSV-EKASGFPT -G -

Region extracted to Figure 2
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RP = AP = msia = s - WPTQTLTKNSENK-ATLIEYRIATPESPSEWE!! YISRPGYD---~-PTREPLTWADLEA
APQSAG-= ===« = FRK=*-~=~TEVQSGK--"LTMKWYATATENPSFMRVFITKQGWR == ~NT-QPLRWEDLE-
LPHKD = ~~===sus WTKTVLQPDSHGK-VGMTYYYTAKHTPSFIEFYINKKNVD----PAKKALGWNDVEL
LDRSD === ===« & WSTTPIRADADGR-YTFEFLGSAPHATREWKFYVTREGWK=-+-+-~-~-AS-~-DGLRWSDLE-
LNRT D ~esmarasaa WPTTPIRADARGR-YTFEFRAPAPHATREWKFYVTRDGWQ----PG-SPLRWADLQ-
EEMSKKLNRAFTWPL---INVDAGQVFKVTWKYTAPHTTRGYRWLITKDGWD-=---PK-QRISRAQLEA
EEMSKKLGRPFEFTWPL ~~=~LNVTPGCGQTLEVENEY FAPEITITINREYRWLITKDGEWD --~=-PK-QRITRAQLEA
EEMSKKLGRPFTWPL - -"LNVTPGQTLEVKWEYTAPHTTRGYRWLITKDGWD -~-+--~PK-QRITRAQLEA
DEKQNT ~—=s. == = = YN----NPMSAGP-HQFKWHLPAK RTTYFTYYITKPDWQSVPGAD-SRLTRAMFED
RTDVD =~ === =+ = WQK-+--~HKVYGGEALDFVWRFVALBKYRRFNYFITRVCWD----PS-QPLSRAQFEA
EPGRH === aaa WQK---HDVESHQLLTVSWHYTARHLTRRWNYFITRPDWN----PD-LPLSREQFEE
EQTPRR= == = =« = WKK-+--NAVRSGAMQSFTWEYSAIHKTRRWNYFITKSGWN----AS-APLTRAQFEE
VQS AT R-iaiasaia a WHK~==T-ETKDRT = LINEDWNYYXY AT PAEKYEY FITRNGWN-=="=PN-AALARESFDL
EQTANR®= =« = =« o« WHL - - -“~LPLDKHE-TEFKWAYTAPHVTSKWEYFITKNDWNS=--+--~-PN-AALARASFES
EQAANR == =:=== - WHL---TPIHDRN-MQFDWHYQAP PVTSWEYFITKAGWN----PN-AALTRASFDA
EQSATR-=- ==+ =~ =~ WHL - --TSITQRE-LAFDWYYTIGHPATKFEYFITKTGWN----AN-EPLTRAAFEL
EQSETR=-===== WVK===HPISAGK -QS EtltWinY i KTKSWDYYLTKSDWN----PA-QPLTRGSFES
IQTSDR-=- ==~ =~ = WTK---RPVQAGP-FAIGWNFTANHVTRNWRYYLTKQEWN----PN-QPLTRDSFDL
QQ F N P R=reiaraam WEK=-==-NTITGGP -NTF IIWKkY AP S KWHY Y I TKRDWN-=-=-==-"PN-KPLTRADL E-
NQTSSR= ===+ = WKK=+*=*-"-~TSISTGS-NIFTWKYTAPHBKTTKWHYYMTKTGWD ----QN-APLKRSELEL
EQF KD Ri=imasais WKK===FTNITTGV -"NAFITWKYLAY ATAKWHYYMTKQGWD - - =--PN-KPLSRQDLEL
IQTADR=- - =~ =~ - = WKK=-=TNITTGV-NAFIWKYLAYHATAKWHYYMTKQGWN--=--PN-QPLSRQDLEL
QT AD R —==:mimimm WKK=--=-=-TNITTGV-NAFIWKYLAYHATAKWHYYMTKQGWD - - --PN-KPLARQDLEL
EQSPSR-~-+-=- ==+ =~ WSK---RDIKAGW-NDFSWQFTANBVTRNWRYYLTRQGWD - ---QN-QALSRASFDL
QQAQSPAR=s == == WNK-=-=--LSLKTGA-NSFTWNLTARHSTTSWRYFITKQGWD - ---AG-QPLTRASFEL
SQSPTR-=- == == =~ WAK---SAIKSGA-NNFIWHHSAPHKTTNWRYYITKQNWD----QN-KPLTRSDFES
RQSLNA = ==aaa WTK--=-TPISAGP-NKFVWYHTAP KTVNWRWYMTKQDWN----PN-KPLTRDQFES
RQSLNA- -~ = - - WTK--=-TPITAGK-NTFTWYHTAPHKTVNWRWYITKQDWN----PN-KPLTRDQFES
ROQSHEL NK ==r=i=miaa WTK===TPITAGP =NKEFENWNYHIAP KTVNWRWYITKQDWN--=-=-PN-KPLTRDQLEP
KQSQNA - - - - - - WTK---TPMTAGV-HQFVWHHTAPHKTTNWRYYITKQNWN----PN-KPLTRDQFDL
KQS L NA ~imrmym o - WTK---NPMTAGP-HEFVWHHTAP KTTNWRYYITKQNWD - ---PN-KPLTRDQFEL

Region extracted to Figure 2
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GL1034380 PQRLEEV - - ==+« =« ==« PAVDG- - === == - - KYELQVDLGNHSERRVIYSRWQRVDAAGEGFEYNCSDVNIV
GL0125011 PVYE--GETPMP---VGERY"-====== ==~ QYELQLP-PGRTEDAMIYSIWQRRDAGNEGEYNCADVTFK
GLO247266 LKRFDIASGD - - - - = PSDRH- === === == TVNVTIP-EDRTETAVIFTRWQRIDAVGEGEYNCSDVKIK
GL0213284 ~-AFCTLGDVPLS-~--EGGVY-===+===+- KLDCPLP--RRTEQHVIYNTWQRSDS-QEAERYTCAIBVRFE
GLO658692 ~-EFCTLGNTPLS---EGGVY - === === == KLDCPLP--KRGEQHIIYNTWQRSDS-LEAEYTCMIBVRFE
GL0089352 QPFAEDFYPQVPYYSHAGEL - - -~ - KAKVDHEVKLP-ANKKGRHVIVLMWIVANT-GNAFYQAFDVDFAQ
GLO393374 KPFAEDFYPQVPYYSHSAEL -- -~ - KAKVNHAVKLP-ANKAQ RHVIVLM IVANT-GNAFYQAF VD FK
GL0681738 QPFAEDFYPQVPYYSHSAEL -~==+~ -~ KAKVNHAVKLP-GNKQGHHVIVLM IVANT-GNAFEYQAFDVDFK
GLO620585 KPFCHKVYTYAPGNPSADIS---LPTGFETHTCDVP--ERE KQKIYAVWRVRDT-DNAFYQMI VDFG
GL0O883009 EPFATFLNTRQPYWSYTDAEM- " WPANPTTHTLTLP--"-NREBYYVLLGVEEVAET-DKAEBYQVI LOFL
GLO293304 KPFWQVQLSEQPFWSHGEAL---NPPNPTVHDVMLP--ERTEYHVLLAVWEVADT-GNAFYQVI LDFV
GL1004230 KPFCTVQNAGQPYWSPSADL---"MPKNPTIHQCRLP--ERSGYQVILAVWEVADT-PMGEYQVI TEFYV
GL0251010 TPFCTVDAGGKL---PTDQPQGSEGPAREKHTCQIP-GEKSGHHVILGIWTVHDT-PGAFHDVVDVNIYV
GL0183513 APFCTIEGHGKA --"-~ANDSS <~ === =+- HPKHTCAIP-ADRSGHHVILGI TVGDT-GSAEYKAVIBVDIOQ
GL0O422152 TPFCVVDGKHQ!I - --PAAGT - - - - - GTNPKHSCTLP-ADRSEQHVILGVWKVGDT-DKAFHSVADVDIQ
GL0522565 TPFCTVDGKGEL---PGDGHR--PGPAREKHHCTLP-ADRAGQHVILGAWTVHDT-PAAEYNVMDVDIAQ
GLO999597 KPFCHIEGNNIR---PSAGP - === === DMPHECTVP--EREGYHVILAAWDVADT-GATEYNVI VDFG
GLO555809 NPFCVIDGGMVQ--~-PPKQV - === ===+ = = THQCTLP--ARTEYQVVLGVWEVGDT-ANSEYNMIDBVQFD
GLO656018 - PIGTVAHNGSA---ASTNL--=-== == == THTINVP-TDRSGYHVILAVWDVADT-SNAEYNVI VNLYV
GL0225724 I --GTINHDGSP-=-=ATNNL-=-=-==== == SHTINIP-TODRSGYHIVLAVWDVADT-SNAEYNVIDVNVN
GLO391320 I - - GTVTHNGTP---PQDNV - - == = = = = = SHQIIVP-ANRTEYHIILAVWDVADT-TNAEYNVI VNVT
GL0200824 I --~GTVTHNGTP=-=-=PQDNV - = == =« « =« = SHQITVP-ANRTGEGYHIILAVWDVADT-TNAFEYNVIDVNVT
GL0338092 I - - GTVTHNGTP---PQDNV - - ~-= ==+ == = SHQITVP-ANRNGYHIILAVWODVADT-TNAFYNVI VNVT
GLO066553 APFCVIDGGMVQ-=="PPKLV - ==920==2.2-.o- THNCYVP-EDRTEYHVILAVEWEVGDT-TNSEYNAI VNLS
GLO600730 TPFCQFNDGGALI---PAAKYV---==@+=== THQCNIP-ADRSGSHVILAVWDVADT-GNAFYQAII voLS
GL0297948 KPFCQIDGNGMT - ==-~PAITEV-=-=*=====+--=- THSCNVP--ERTEYQVIYAVWEIADT-ANSEYQAIBVDFG
GL0489328 TPELCTVNEGNGQA » == PRQRQ~ =~ =mmimiaian - EMNCNVP--QRTEYQVIYAVENEIADT-TNSEYQAI VDFG
GL0507050 TPFCTVNGHGQA---PAQRQ- === === = = QMTCNVP--QRTEYQVIYAVWEIADT-TNSEYQAIDVDFG
GLO875000 TPFCTVNGNGQA - ~-=PAQRQ-"- = ~ = 2c o= = EMNCNVP--QRTEYQVIYAVWEIADT-SNSEYQA'L VDFG
GLO417116 TPFCTVNGNGQA-~--PAMTQ- == === ==« =- SMNCNVP--ERTEYQVIYGVWEIADT-PNSEYQAI VDFG
GLO772141 TPFCTINGNGQA--=-PAMTK - === c=a®=-= SMTCNVP--ERTEYQVIYGVEEIADT-ANSEYQAI VD FG

Region extracted to Figure 2
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