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S1. Amino acid sequences encoded by twenty-three open reading frames (MO1-
MO23 as described in the manuscript) encoding putative Baeyer-Villiger mono-
oxygenases in R. jostii RHAL.

>MO1

MSTAAPAVTEVLDVLVVGAGFAGLYQLENLRSRGYSVKVVEAGEGLGGIWHWNRYPGARVDSEGPI

YQFTRPDLWDEFAFSELYPGGDELRRYFKYVDAKLDLSKDIYYNTRISAEFDDTANTWTVTAENGSS

FVCKYFVLCTGFAAKPIFPKLPGMDSFTGINHHTGLWPEGGIEFAGKRIAIIGTGASGVQVAQEASKKA
AQLTVFQRTPVQALPMRQRQLTDEDNAKIKFDLADRFSRRSASFSGFDFDFIPKSALGVSDEERITTY

ERLWECGFEFWLGTYQDVFVDDDANDTAYEFWRDRTRARIKDPVIAEKLAPTKKAYPFGVKRPSLEQ
TYYDIFNQDNVRVVDLHEDPIETITPTGLKTTSEQHEFDIIVYATGFDAVTGGLTAMDIRGTDGTLLRDK
WSNGVRANLGVATAGFPNLLFLYGPLSPSGFCNGPSCAEIQGDLIVNTIDYMRDNGLNRIESEADADA
AWSDHVAELTAEALYDKADSWYMGANVPGKPRQLLNYPGGLPLYLAKWDETVCAGYKGFTLS

>MO2

MNLPQHVHTLIVGAGFAGMGLAARILQTQPQADVLIIERGDDVGGTWRDNTYPGCACDVPTSLYSYS
FAPSADWSHTFARQPEIHRYLKKVAADTGVRSRVVTDCELQEAHWDADEAVWTVRTSRGTVTADVV
VAATGALSTPSVPDMPGLETFGGTTFHSATWNHDHDLTGERVAVIGTGASAVQFVPEIAPVAEHLTVF
QRTPAWVIPRLDRELSGSEKRLYRRLPLVQKAVRGTVYGFREALGGVLAHATGLLPVFEMVAKAHLR
RQVRDPELRRKLTPNFTIGCKRMLLSNDWLRTLDRPDVTLVDAGLAGVTPDGVVDALGNEHKVDTIIF
ATGFTPTEPPVAHALRGANGRTLAEHWDGSPSAYKGTTVAGFPNLFLMYGPNTNLGHSSIVYMLESQ
SAYIADALNVMHHSEITAFEVTEEAQRRYNTRIQSELQTTVWNKGGCSSWYYDSEGRNSVQWPTFT
WKFRSQLQRFDQENYVSRRRAAKETVA

>MO3

MNTTLLEELDVLVIGGGFSGVYQLDRLRTLGYNVKIYEAGTGLGGVWHWNSYPGARVDTWAPVYQF
SREELWRDWNWSEMYPGRDELVRYFEYVDEKLDLSKDVRYETRVLAGRFDEETHRWTLVSRNERT
GEEFTTQAQFVIMCLGAGSKPLFPNIPGLEKFGGDCFHTARWPLEGYDLAGKRVAVIGTGASGVQVIQ
EASKVADHLTVFQRTPNTALPMNQRALGEADNAEMKKTYPERFANRKNTWAGFDYDFLKENIQDLTE
ERRNEILEELWTNGGLQPWLGGFLNVLFDKDDNDILYAFWRDKTRQRITRPELVELLAPTEPIHPWGV
KRVSLEQNYFESLCRDNVELVDTSANPIREVASDAIITADGTRHEVDVIVLATGFDSVTGGLTAIDIRGT
GNETFEEVFRGGSRTALGKATVGFPNLLYVYGPQSPNAFCNGPTCAELEGEHLIQIVEHMRNNGYTRI



EAKPEAQQYWGAHIAELTSATLFPLAKSWYMGANVPGKTVEMLMYPGGLSVYLEILEKAAAGGYQEQ
FELV

>MO4

MTAIHAPKNDLAQSAETPTYDVIVVGGGFGGIYQLRHLRDRGFSVILLEASGGFGGAWSLNRYPGARV
DSHAPVYQFTDEYLWKDWDFSQMYPDHEEMRSYFNYVDSKLDLSKDSRFNTKVVGATFDEEQRMW
SLETQDGATFRARFVVFATGSTTEPYTPSIPDMDAYQGELVHTARWRSDLDMTGKRVAIIGTGASAV
QVVQEAGPVVENLTVFQRTPNISLPMQQKYLDDEEQAALKNKMPDVAAKCRETHAAIDYDFDPRSGF
ETPEDERNAVFERLWNQGGFAFWLGNFSDYLFNDKTNALTYEFWKNKIKPQIKDPVKAELLVPEIAPH
PFGAKRPALHOQNYYEVMNQTNVSLVSTKETPIVGFTETGIRTADGVEHGEFDIIVLATGFNNNTGALTS
IDVONANGVTLRDKWSQGVDAYLGAVTAGFPNAIFVYGPQSPAAFANGSTNAELQGEVMVDFFEFLR
SNGLTRFESTVEADKAWTAHINETDDTALFNRAKSWYNGGNIPGKKMQMLQYLNGVPTYLQFWQKE
KESGYTDGLTVS

>MO5

MGGEVHRCRVLVIGTGFSGLGTAIQLRRRGRDDFILLEKAREVGGTWRENTYPGCACDVPSHLYSFS
FEPNPDWTRMWSGQEEIFDYLRGLADKYDLRRNIHFGRTMTGGHWDAERRRWHVHTESGDEYVAQ
FVVSGIGALHIPNVPDLPGADTFDGTEFHSARWNHDYDLRGKKVAVIGTGASAVQFVPEIVGDVAELH
LYQRTPPWVIPGLNFGIPPEARRLFGRVPLARRMVRAAVYWTYESLALGFNGHSRLMRPIESMARKN
LNRTVADPELRRKLTPSYRIGCKRILGSDVYYPALISPKTVVITEGIAEVRPHSIVAGDGAERVVDAIIYA
TGFHVTDGFDNVELTGVGGRRLADEWEEHGIRTHLGITVAGYPNAFFLFGPNTGLGHNSVVFMIESQI
RYALELMDLVDRRGADSAAVRPAVQSGFNADIQRKLARGVWSTGGCVSWYLDSHGVNRTIWPGSTV
RYWQRTRSVEPADFEFTPG

>MO6

MTHYDILIVGAGISGIGAAIRLKQSGIDNFAILEKGDALGGTWRDNTYPGCACDVPSALYSYSFAPNRE
WSRLFAGQDEIRRYIERTAAEHGVPAHVKFGTEMQRAQWSEQSRRWTVDTSAGTFTANAVIAAAGP
WNEPLVPTVPGLDTFTGEVFHSSRWNHTYDLTGKRVAVVGTGASAVQFVPAIQPTVESLHLYQRTAQ
WVLPKPDHTLPGVERAILRRVPGAIRALRRVEYAIMESLGLGFRHPWILRVIQQVGKAQLRAQVRDPK
LRKALTPDYTLGCKRLLLSNTYYPALTRPNVEVHANAVESVRGNVVVGSDGAEREVDAIIFGTGFHILD
MPIGSKVFDGDGRSLDDHWKGSPQAYLGTTVAGFPNAFVLLGPALGTGHTSAFMILEAQLDYLIQAVT
AARSNGWTRMEPRREVQDAFNAQVQEALATTVYNAGGCQSYFLDVNGRNSFNWPWSTDRMRQRL
GRFDEAAYDVSREPASATATSR

>MO7

MVSYMSLPVTDTSAPPAGVRHIDTLIGSGFAGLGAAIKLTQAGKTDFLVLERGSDVGGTWRDNTYPG
AACDVPSHLYSYSFALNPEWTRSFSTQPEIQKYIQSVADKYKVRNKHLFGCDVQSAHWNESTTRWEV
TTTKGNFVAKVLVSAVGALCEPSLPDIKGIEGFEGEIFHSARWNHDADLTGKRVAVIGTGASAIQIVPAI
GKKVSHLDVYQRTAPWILPRADREYTKLEHTAFKYLPGFQKLCRTGIYWMRESQVVGLAKAPVFMKP
LQFAAERHLRRQIKDKALRKKVTPNFQIGCKRMLISNNYYPTLAQDNVDLVTDGIAEVTADSVVSKDGT
VREVDAIVVATGFHVTDSPTFEGIFGKDGRSLADVFDEGGQQGYKGAAIANFPNMFFLVGPNTGLGH
TSMVFEMIESQLNYLVDALQTLDKYDIGKIEVRQDAQDRYNAELQEKLSHSVWNNGGCASWYLDKHGN
NTTLWPGFTFQFRNETKRFDLTAYDSVATADLPAPVHVNGKTPGPAAIPAQIDLDDDKVTAQ

>MO8

MDRGDTPHRREYSTPQGFCGDHRFRVLNSPNKTDIPGLDTFEGTVVHTAEWDPSLDLTGKRVVVVG
TGCTAVQIVASIVDDVATVDAIVRSPHWIVPEKLWSTRYRPGRSGQCGTCRTSRIGSGSEPTGLPQNN
LYMMPRIDPEWAATHLSVSPVNDLVMQTSLQYLEQTLPDRPDLREKLTPSIRPYAKRIVKDPGFLEALE
RDHVSLHRASPKHVHPGGVSLSSGEFVEADVIVLATGFKVEYASFIDITGRNGKKLADKWDHGQDPR
AYLGIQVSGFPNLFVTAGPNAAPNHGAGHNITSEERVHYIVECLQYLVENDFSAMDVKPEALTVYNEK
VDEALDQTVWAHPGEGVTGYYRNQQG

>MO9

MTVQDNDFDAVVVGAGISGLYAVYKLRQRGMRVHGFESAEGVGGTWYHNRYPGARCDVESIDYSY
SFDEELQQEWTWTERFATQDEILRYLEHVADRHDLRSAYDFLTRVTSATYDEETTRWSITTDTGQNV



TARFCVLATGVLSATNKPDIPGRDTFGGATYHTGEWPHEPVDFAGKRVGVIGTGSSGIQSIPVIAEEAA
EVFVFQRSPNYSIPAGNRPLTGEYIAEVKANYAERRRLSRMSGGGTPNSAYPKGALEVDAEERRRVY
DEWWQRGGYLFAKAFPDQTISQAANDTAREYVEAKIREMVTDPDIADQLVPTDHPIGTKRIVTDNGYF
KTFNRGNVTLVNLRRTPITEITEAGVLTTNSFYGLDMLVFATGFDAMTGSLSRIDIRGRAGRNLRDEWS
AGPRTYLGLSVAGFPNMFILAGAGSPSVLANMVLMAEQHVDWISNCLDYLDEHNIETIEATDESVDEW
VAECNEKAAGTLFPTADSWYMGANIPGKPRVFMPYIGGFGNYNTICAEVAAAGYKGFELGERRVDVD

Q

>MO10

MTETIAAGLAVPSDRDAQLYNAIAESDPAPLLMALVHATGDTGLLDEFGARLTIEEPGNHYRTGIRPTA
PPGIYPEDVAEDIRIRAREILTPDVVAELGVPDDELFVRMATVCTSQRVDAEFAPILLEQAGFTKNRRH
VPVTVAPPADFDVIVIGAGIVGINAGIKLGEAGFRYTIEEREDVGGTWYRNTYPGAAVDTPSHYYSYSF
ELNPNWSKYYPTGPEYQNYLLDVVEKYRLREHIRFRTRVLSARWLDDEHRWEVVTEDGEGSVVRHR
ARAVITAMGMLNAANIPEVDGLDSFAGRVVHTAEWDSDLDLSGKRVVVLGTGCTSVQVVANIVDQVE
ALDVVVRSPHWLVPEKAVSGDVTEGEKWALANLPFYDRWFRLRSYWFASDNLYPLPRIDKEWAATH
LSASPANDMVLRTAQEYLQTSFTDRPDLIAKLTPDFRPYAKRIVKDPGFFAALNREHVSLHRASFEKVT
PEGVYTTEGAFIPADVIILATGFKLQFTTSIEIEGRDGRTLSEVWNGGDDPRAYLGVQVAGFPNLFITAG
PNSAPNHGAGHNILSEEHVHYIVECLQYLLENGHDAMDVRQDVLDTYNRKVDAALDDTVWVHPGAE
VNGYYRNSSGRAIVPCPWRLVDYWTMLREPNPDDLTFIGRRAEGRREASAR

>MO11

MTTASIDTRELDEANGVLDVLVVGGGFAGLYQLDQLRSRGFSVKVVEAGDSLGGIWYWNCYPGART
DSTGQIYQYSREDLWKDWSYDELYPSWSGVRDYFAYVDRKLDLSRDIIFSTRVTSADFDGERNQWT
VRTDTGRMLRARSVVICTGFGAKPHIPSINGLNSFAGESHHTALWPQEGLDMAGKRVGIIGTGSSGVQ
VTQEAAADAEQITIFQRTPNLALPMRQQQLTGQLKEKLKENLPERFAQRRRSFAGFDMDFIPKSVFEV
SDEERADTYERMWATGGFELWLANYQDILLDERANRIMYDFWRDKVRQRVTDPVKAEKLAPMDPPH
PFGTKRPSLEQNFYDVVNQENVDIVDVNEDPIERITPAGVQTKSGLHEFDILVFATGFDANRGGITSIDI
RGTNDQLLSHKWSERLDTFMGLTTAGFPNLMFVYGPQSPAGFCNGPTCAEVQGEIVVDFLTHVRDG
GYQRFETSEDAEQSWTAHVEEVFHMSLFPRAKSWYHGANIPGKPSQMLNYSGGLPSYFDHWEENV
AAGYKAFTLS

>MO12

MVRSAIPVELPVDSVDHPPEVVDVLVVGAGFGGLGTAIRLKQAGIDDFVVLDRAEDIGGTWRVNTYPG
AQCDIPSILYSFSFAPNPNWTRLYPLQQEIHDYLRSCAENFGIVPHLRMGHDVQDAAWDDDSQVWHV
TTSRGTWEARILVGAMGPFSEPAVPNLPALESFRGAVFHSAAWDHEHDLAGERVAVIGTGASAVQIIP
RIQPIVGSMTVFQRTPTWILPHPDQPMTGWPRKLFARVPVAQRLARSGLDLVQEAMVPGFVYKPALL
KGLAALGRAHLRRQVHDPELRTKLTPTYAFGCKRPTFSNSFYPALAQPNVDVITDGIREVRSNGIVTE
DGVLHEVDTIVMGTGFRLTDNPAFDVVRGRDGRTLAEAWNGNARAYLGTTISGFPNFFMLLGPNSVV
YTSQVVTIEAQIAYILSCLQEMNAQGAASIDVRPEIQQAFVDEVDERLQTSVWNTGGCNSYYLSGEGR
NFTFYPGFNRRFRARTRRVDLHHYIISGAGASAKSIVRTAG

>MO13

MKHITTSHDSDQETPVTITTIPEVETMDFDVLIIGAGISGIGAAYHLKTRRPDTTFAILEGKDAIGGTWTQ
FRYPGIRSDSDMPTFGFGFKPWTHKKAIADAHIILDYLQETVTENHIDEHIRFGYRVSSAEFSSSAGRW
TVTAQRSGSDETVQITARFLFSGTGYYNHEAGFTPEFDGIEDFTGQVVHPQHWPEELDYSGKKVVVI
GSGATAATLIPAMAGTAAHITMLQRSPSYVLSLPAEDAIANTLNKLIGPKRAYPIIRRKNIMMHRGIFKAC
RRSPKLMRKLLIANARRQLPKNFDVDTHFTPRYNPWDQRLCMVPNGDLFKAISTGHASVVTDRIERFT
ATGIRLESGQELEADIVVTATGLNMLAFGAIQLSVDGEPVNPPDTTVYKSMMLSGLPNFVFALGYTNIS
WTLKVDLISEHFCRLLDHMDERGYTTVEPVLTDPGMERVPLLDLTSGYVQRAVAAFPRAGTSGPWTA
AMAYEKDVERLREGPIEDADLRFTANQPALLAS

>MO14

MSKTISADVDVVVVGAGFAGLYALRKLRDTMKLSTRVFEAGSEVGGTWFWNRYPGARCDIESVHYS

YSFDEDLQQEWQWSERFAGQPEILRYLEHVADRFDLRKDITFDTRVVGVHWDDENSVWTVRTDDGA
VVRSRYFISGAGNLSVPKTPEFGGIDNFRGEVLLTGNWPREGADFTGKRVAVIGTGASGIQAIPFIAED
AAELVVFQRTPNFATPLGNGPMDPNELADIKSNYADVRTAARNHFLGVPEFNQVQPSALAVDAEERRR



TFDERWNAGGFRLFIDSYQDILFDKKANDTIADYIRDRIHERVQDPAKAATLAPTGYAYGTKRPPLETN
YYEAFNRDSVSVVDVKSTPIDEITPTGVRVGDRVYEVDTIVLATGFDAMTGPLMAMDIRGRGGLPLAE
KWEHGPRTYLGIMVNEFPNLFLITGPQSPSVLYNMPLAIEDHVDFATDAIDYLDRRDLDVIEPTAQAES
DWGALTNEIADQTLLPETNSWYMGANIPGKPRACMVYLGGAPTYRATCDEVVAGGYSGFALTRAEA
RAASTVS

>MO15

MSARTEVDARANRIGDVDAVVVGAGFAGLYAVHKLRSLGLTVQGVEAAGGVGGTWFWNRYPGARC
DVESVDYSYSFSRELEQEWDWSEKYATQPEILAYINHVADRFDLRDRFLFGTRVTSAELDEESLRWE
VRTDRGDVLSARYCIFATGALSTANMPNIAGRESFTGDTHHTGQWPHEGVDFTGRRVGIIGTGSSGIQ
SIPLIAEQAEHLYVFQRSANYSVPAGNQAWDDEMRRAIKAGYEERRRLSRESGGGSPYNAHPKSALD
VSDEERREAYETRWKLGGVLFAKTFPDQTKTEAANATAREFAEEKIRLLVDDPAVADKLIPNDHPIGTK
RIVTDTHYFETYNRPNVTLVDLKAAPIESITPSGITTADADYALDTLVFATGFDAMTGALDRMRIVGRGG
VPLSEYWSEGPKTYLGLGVPGFPNLFVVTGPGSPSVLANMVLGAEQHVDWIADCIEHLWEKDYDAIE
ASVPATEQWVEHCRDLAAQTLFPLANSWYMGANIPGKPRVFMPYLGGFGAYGRICADVAEEGFRGF
EFSRSRTRLADPVG

>MO16

MSHTETAAETTGAKTPVEHVDVLIIGAGLSGIGAAYHLQDNFPRRTYAILESRESIGGTWDLFRYPGIR
SDSDMYTLGYRFKPWSGEKSIADGPSILEYVKDTAAEHGIDRNIRFRHKVVRAEWSTADSHWTVDAE
RTDTGETVRLTADFLMSCSGYYRYDEGYTPEFPGLDRFGGRVVHPQQWPEDLDYEGKRVVIIGSGA
TAVTLAPSMAADAAHVTMLQRSPTYIISMPAKDKLANKLRRHLPAKLAYGLTRLKNASVATAIYQLCQR
YPEFMKGRIRQLQEKWLPKGYDIDTHFTPRYNPWDQRLCLVPNGDLFRAIRNDEVSIVTDHIDTFTET
GITLKSGEELHADVVVTATGLNLLAFGGMTLAVDGHDIDLTETMAYKGMMLSGVPNFAFVIGYTNASW
TLKADLVCEYVCRLLAHMDANGFTQCAPERDSSVEEEPFLDFAAGYVLRSVESFPKQGSKAPWRLR
MNYFRDLVALRHGKILDDAMTFSRP

>MO17

MTTGTTEPDVLVVGTGFAGLCMAIKLKEAGEENVVVLEKADRVGGTWRENTYPGCGCDVMSLMYSF
SFAPNRKWTRMYARQPEILDYIERVVRDYDLAPHIRFGAEVISYEFDETTDRWRVETRSGSVYHPRIV
VAGPGPLHKPSVPDLPGRKSFSGVAFHSAEWDHSVDLTGKRVAVVGTGASAVQFVPEVAKTAAHVD
VFQRTPHWILPKLDRPITAGEKAVFKAVPGVQKAYRGAIYWSHESLIAGFLHPRLMTVLESAARGLLRR
QVRDPELRATLTPDYIGCKRILVSSNFYPALQRGNVDLVTSGISEVTERGIRTDDGTMHEADVIVYGT
GFAAGDRFENEHIVGRRGLTIQRAWRDGMEAYLGVAVAGFPNFFLMMGPNSGGGNQSIVFVIEAQA
HYITRCLALMKKRDATRIEVRAGAQREFNRVVHRKLAGSVWNSGGCDSWYLDSTGHNRAAWPGSS
ASYWRRMRTPDDRHFELSSLAEREDDTEYRGPGVLTSGDLTVAVEVFLNGHIEPLDGLYHWYGRVV
GDGVDAAKGRNRTPLFLTIGDGPEVPAALAERDPWGHFRIAGVGTPPFPLAPVEVEVPISRAKLASAE

>MO18

MKAAQQVQEAGAATDDRINPDRLTESEIRTAVARANVPSLLMVVFQTTGDEKWLAAPYRPTRGKGLG
DHDSGGLEEPIQDEIREAAVKAILDLQNGALPAVETPSPELTVRMISVCTGEEVGEEYGPMLSLELARR
AAPDAPSLALEPVDAPEGYSVVVIGTGVAGIAAAQQLEDMGIDYVILEKQPEAGGNWWQNTYPGAGV
DTPSHLYSFSFAKNDWTTHFELRNELQAYFGAVLKDLGAGERVRYGTEVRSTRYDEAAAQWSVDMI
NPDGSSSTLRADVVISAVGVLNRPKTPNVPGMDSFTGTSFHSAAWPDDLDLDGKRVAIVGTGASSMQ
IAPAIADRVAHLSIYQRSPQWVAPFEKFRAPIPMELRRLMQTCPIYHSWYWIRLFWQFGDKVIESLRVD
PEWEHPERSVNARNDAHREYFTRYITSQVGDRTDLLDKVMPDYPPFGKRILLDNGWYSTLRKDNVDL
VDRSVTAVRPEGLVDDQGAENDVDVIVWATGFEAARFVSSMDVVGMDGRTLREVWNDDDPKAYLG
VSVPGFPNFFMLGGPNSFPGSGSFMFFMEVQMRYIRGLLTEMFKKGIKAIDARPEANEEYNELVDST
HARTVWTHRGMSTYYRNSHGRVVFVMPFLNVEYWQMTRRPDLENYTAR

>MO19

MTATTTQHAAAPDGGGDERHLRVVVVGAGLSGIAAAVKLERAGITDFVVLEKSDRVGGVWRENTYP
GCGVDIPAPVYSFSFHPNPRWRSNFALQPELLSYIEDTVDTFGLQSRISMQTDVREAAWSDERRRWI
LDTSRGTIVAQHVIFAAGPITEPSTPAVPGIDRFDGDVFHSARWNHDVDLTGKRVAVVGTGASAVQFIP
EIQPDVEELYVFQRTPAWVVPRLDFPFPRIAQWAFARVPAVQRALRRLLDVILRTLTWVMRCERTARL
LNPIGTRWLARQVPDPALRAALTPNFTLGCKRLLLSNTYLPALTKSNVELIPHALAEVDGRVVVGADGT



RREVDVIIFGTGFDVSHPPIASRIRGRDGTLLSEKWSKSPEAYLATTTPGAPNAYIMLGPNILVYNSFLG
LAETQLDYVIDGLTTAERQGIEVLEVRDQPFRRFNDAVQKGLEPTVFNNGGCSSYYLDADGRNFAAW
PWSTGSLRRRLARFDLENYAIRPYRTEQSPALHPSGKSR

>MO20

MTASQADTATRTGKHSNNDVLDVLIIGGGFSGLYALDRIRDLGFTAKVWDAAGGLGGIWWWNCYPG
ARTDSTGQIYQFSHKDLWKKYDFAELYPGHDGVRNYFEYVDSQLDLTRDVVFDTFAESCTWDEETR
QWTARSADGKVQNARQVIVATGFGAKPLYPNLEGLDLFAGDCYHTARWPQEGVDMTGRKVVVMGT
GSSGVQVVQEAGHVAEHVTVFQRTPNLAIPMQQRALTHDDNEQFRKGLPERFEARYKAFAGFDFDF
LPQONAADLSMEERDAIYEKMWAEGGFEMWLGNFQDILVDEDANRTFYDFWRNKVLERVTDPKKAAIV
APETPPHPYGVKRPSLEQDYFDVINQSNVEVIDSNLTPIRRVLPHGIETDDGVIECDLLVLATGFDNNS
GGIMAIDITGVDGLSIQDKWKSGVDTCMGLSTRGFPNMMFLYGPQSPSGFCNGPTSAEYQGEIVVEF
LQHLRDNGITRFENTEESEKQWRAHVDELFVNSMFTKARSWYWGANVPGKPAQMLNYSGGVPQYF
ARWDKIKANGYAAFETN

>MO21

MSTTASAPTETSATESLELDALIIGAGVAGLYQLHQLREQGLRVRAYDTAGDVGGTWYWNRYPGARF
DSEAYIYQYLFSEELYKNWSWSQRFPGQPEIERWMHYVADTLDLRRDIQLSTMITSAHYDERADKW IV
RTDRGETITTRFLVTCSGMLSAPMSYVFEGQEEFSGPIFHTSRWPKEGADLDGKRVAVIGVGATGIQV
IQTVADKVEHLKVFIRTPQYALPMKNPTFDESDVAAYKSRFAELKETLPNTFSGFEYDFEHVWADLTP
EQRNDVLEEIYENGSLKLWLASFGEMFYDEEISEEISEFVRRKMRARLQDPHLCDLLIPTDYGFGTHR
VPLETNYLETYHRPNVEAIGVRDNPITRIVPQGLVLADGTLHEVDVIVMATGFDAGTGSLTRIDIRGRG
GRALKDDWNRDIRTTMGLMVHGYPNMLTTGAPLAPSAALCNMTTCLQQQTEWIAECIRYMRAHDHT
VIEPTLAGEDEWVAHHDETANATLVSKTDSWYNGANVPGKPRRVLSYIGGVGTYREKTLAAAAAGYK
GFQLS

>M022

MTTTFSDTDLRTDAQAWLDGFSRFLAAELAPTAVFAPQAYWRDVLAFTGDLRTFSDEIPAELLRRQEL
TKATNIRIAEDRTPPRLVERAGIPCLEVIFEFDTLAGSAVGVARLVDVPERGLLVRSLFTTLDQLADHPE
RTGEHRPVGQADSSKFGGPNWLDRRIAAQAYENRDPDVLIVGGGQSGLTLAARLGQLDVDALVVDT
HARPGDNWRTRYHALTLHNAVWLNDLPYMPFPATWPQFVPKDKLAGWFEAYVEAMEINFWGTTAFI
GGDYDEQSQSWVARVRRGDGTVRTLRPKHVVIATGVSGIPYVPELPGLSQFAGRTLHSSEYDDAND
FAGQRVVIIGTGNSAHDVAQDLHAHGIDVTMVQRSSTTIVSVDPSAAAADASYLTAPTLEDCDLLSMAT
VYPDLYTGSQMITATMKELDKDLVAALNRIGFRTDYGEEDTGQQMKFMRRGGGYYLNVGCSDLLISG
QVGLVQYADTAGFVAEGLSLTNGDVVEADAVILATGYQTQQEGVRALLGDEIADAVGPIWGYDDEGE
VRNTWRRTAQPGLWFSSGNFQLCRIYSKVLAMQIRTELDNG

>M0O23

MSTTASAPTETSATESLELDALIIGAGVAGLYQLHQLREQGLRVRAYDTAGDVGGTWYWNRYPGARF
DSEAYIYQYLFSEELYKNWSWSQRFPGQPEIERWMHYVADTLDLRRDIQLSTMITSAHYDERADKWIV
RTDRGETITTRFLVTCSGMLSAPMSYVFEGQEEFSGPIFHTSRWPKEGADLDGKRVAVIGVGATGIQV
IQTVADKVEHLKVFIRTPQYALPMKNPTFDESDVAAYKSRFAELKETLPNTFSGFEYDFEHVWADLTP
EQRNDVLEEIYENGSLKLWLASFGEMFYDEEISEEISEFVRRKMRARLQDPHLCDLLIPTDYGFGTHR
VPLETNYLETYHRPNVEAIGVRDNPITRIVPQGLVLADGTLHEVDVIVMATGFDAGTGSLTRIDIRGRG
GRALKDDWNRDIRTTMGLMVHGYPNMLTTGAPLAPSAALCNMTTCLQQQTEWIAECIRYMRAHDHT
VIEPTRAGEDEWVAHHDETANATLVSKTDSWYNGANVPGKPRRVLSYIGGVGTYREKTLAAAAAGYK
GFQLS



S2. Full amino acid sequence alignment of soluble BVMOs from R. jostii RHA1 and

other sequences of enzymes used to create the phylogram in Figure 1, derived using

default parameters in Clustalw.??
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CHMO r hodol
CHMD- br achy
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BVMO_Pf
BVMO_Rv3049c
HAPMO

MOL0

MOL8

CHMD arthro
CHMO r hodol
CHMD- br achy
CHMO_Xant ho
CHMD 9871
MO9

MOL5

MOL4

PAMO

CHMD Brevi 1
BVMO_mekA
Mo21

MO20

CHMD Brevi 2
MOL1

CPMO

M3

MA

BVMO_Et aA
MOL6
BVMO_KT2440
CPDMO

BVMO_Pf
BVMO_Rv3049c
HAPMO

MOLO

---------- MSAFNTTLPSLDYDDDTLREHLQGADI PTLLLTVAHLTGDLQ LKPNVKP 50
- - MTETI AAGLAVPSD- - - - - - - RDAQLYNAI AESDPAPLLNVALVHATGDTGLLDEFGAR 51
MKAAQQVQEAGAATDDRI NPDRLTESEI RTAVARANVPSL L MWVFQT TGDEKW.AAPYRP 60

SI AVGVARSG: - - - - - - - - MDLETEAQVREFCLQRLI DFRDSGQPAPGRPTSDQLHI LGT 101
LTI EEPGNHYRTG RPTAPPG YPEDVAEDI Rl RAREI L TPDVVAEL GVPDDELFVRMAT 111
TRGKGL GDHDSGGL EEPI QDEI REAAVKAI LDLQN- - - - - - GALPAVETPSPELTVRM S 114
----------------------------------------- MBTRSWPGGPPSWHRSSTS 19

--------------------------------- MNAHSDSI DI Al | GSGFAGLCMVAI KLK 27
------------------ MBI ADTAAKPSTPSPANQPPVRTRAVI | GTGFSGLGVAI ALQ 42
W.NGPVI EPYLPLI AEEAVTAEEDL RAPRWHKDHVASGRDFKWVI | GAGESGM AALRFK 161
VCTSQRVDAEFAPI L- - - LEQAGFTKNRRHVPVTVAPPADFDVI VI GAG VA NAG KLG 168
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CHMO Brevi 1
BVMO_nekA

VCTGEEVGEEYGPM.SL EL ARRAAPDAPSL AL EPVDAPEGYSVWI GTGVAGH AAAQQLE
SRPGTGNNPATLRSHTI HYFVPCI RTTKEFAMTAQNTFQTVDAWI GAGFGG YAVHKLH
------------------------------- MIAQ SPTVWDAWI GAGFGG YAVHKLH
------------------------------ MBSSPSSAI HFDAI VWGAGFGGWM.HKLR
-------------------------- MTMTVEKTRTGGADYDAVWVGAGFGGL YAVHKLR
---------------------------------- MBQKVDFDAI VI GGGFGGL YAVKKLR
------------------------------ MTVQDN- - - DFDAVWGAGH SGLYAVYKLR
------------------------ MBARTEVDARANRI GDVDAVVVGAGFAGL YAVHKLR
------------------------ MBKTI SAD- - - - - - - - VDWWVGAGFAGL YALRKLR
------------------------ MAGQT TVDSRRQPPEEVDVL VWGAGFSGLYALYRLR
-------------------------------- MPI TQQLDHDAI VI GAGFSGLAI LHHLR
--------------------- MBAQSKLAAGSCAYGNVTSLDAMVI GAGVAGLYQLYRLR
--------------------- MSTTASAPTETSAT- ESLELDALI | GAGVAGLYQLHQLR
-------------------- MTASQADTATRTGKHSNNDVLDVLI | GGGFSGLYALDRI R
-------------------- MTSTMPAPTAAQANADETEVL DAL VGGGFSGPVSVDRLR
-------------------- MTTAS| DTRELDEANG - - VL DVLVWWGGGFAGLYQLDQLR
-------------------- TTMITMITEQL GVNNSVNDKLDVLLI GAGFTGLYQLYHLR
-------------------------------- MNTTLLEELDVLVI GGGFSGVYQLDRLR
--------------------- MTAl HAPKNDL AQSAETPTYDVI WGGGFGGE YQLRHLR
------------------------------------ MTEHLDWWI VGAG SGVSAAVHLQ
--------------------- MBHTETAAETTGAKTPVEHVDVLI | GAGLSG GAAYHLQ
----------------------------- MBSHTALPVEPLDVL| MGAGVSG GAAAYLR
RDKRL RQDGQEQYL EVAVTCDEYLKDPYADPI VRDPVWRETDVFI | GGGFGGLLAAVRLQ
P 3 * .

E- AGFTDLFVAEQADT L GGTWWRDNHYPGCACDVQSHVYSFSF- - - - APNPDWIRQFAPQA
K- QG- VDFVI LEKADDVGGTWRDNT YPGCACDI PSHLYSFSF- - - - EPKADVWKHLFSYWD
Q AG VPFVI YEKGNDVGGTWRENTYPGCRVDI NSFWYSFSF- - - - ARG- | WDDCFAPAP
E- AG FRYTI | EEREDVGGTWRNT YPGAAVDTPSHYYSYSF- - - - ELNPNWSKYYPTGP
D- MG | DYVI LEKQPEAGGNWAONT YPGAGVDTPSHLYSFSF- - - - AKN- DWW THFELRN
N- EQGLTVVG-DKADGPGGTWWNRYPGAL SDTESHVYRFSFDKGL L QDGTVWKHT YT TQP
N- EQALTVVG-DKADGPGGTWYWARYPGAL SDTESHL YRFSFDRDLLQDGTVWKTTY! TQP
D- QQGLKVKVFDTAGAE GGTWWNRYPGAL SDTHSHVYQYSFDEAM. QEWIAKNKYL TQP
N- EQAVNVKAYDNAADI GGTWFWARYPGAVSDTESFVYRFSFDREL L QRGRWKNRYVTQP
D- ELEL KVQAFDKATDVAGTWWNRYPGAL SDTETHL YCYSWDKEL L QSLEI KKKYVQGP
- - QRGVRVHGFESAEGVGGTWYHNRYPGARCDVESI DYSYSFDEEL QQEWIWIERFATQD
- - SLALTVQGVEAAGGVGGTWFWNRYPGARCDVESVDY SY SFSREL EQEVWDWSEKYAT QP
D- TMKLSTRVFEAGSEVGGTWFWWNRYPGARCDI ESVHYSY SFDEDL QQEWMBERFAGQP
- - ELGRSVHVI ETAGDVGGYWYWNRYPGARCDI ESI EYCYSFSEEVL QEVWNWT ERYASQP
- - EIl GLDTQ VEATDG GGTWA NRYPGVRTDSEFHYYSFSFSKEVRDEWIM W QRYPDGE
- - EMGLTVRAYDTASGVGGTWYWANRYPGARFDSQAEI YQYWFSEEL YKSWQPTERFPAQP
- - EQGLRVRAYDTAGDVGGTWYWARYPGARFDSEAY! YQYLFSEEL YKNWEVWSOQRFPGQP
- - DLGFTAKVDAAGGL GE WAWANCYPGARTDSTGQ YQFSH- KDLWKKYDFAEL YPGHD
- - EDGFKVKVWDAAGGFGE WANNCYPGARTDSTGQ YOQFQY- KDLWKDFDFKEL YPDFN
- - SRGFSVKVWEAGDSLGE WWNCYPGARTDSTGQ YQYSR- EDLVWKDWSYDEL YPSWS
- - KLGYKVHLVDAGADI GAd WHWNCYPGARVDTHCQ YQYSI - PELWOEFNVKEL FPNWA

- - TLGYNVKI YEAGT GL GGVYWHWNSYPGARVDTWAPVYQFSR- EEL WRDWNWSEMYPGRD
- - DRGFSVI LLEASGGFGGAWSL NRYPGARVDSHAPVYQFTD- EYLWKDWDFSQWYPDHE
DRCPTKSYAI LEKRESMEGTWDLFRYPG RSDSDMYTLGFRF- - - - - RPWIGRQAI ADGK
DNFPRRTYAI LESRESI GGTWDLFRYPG RSDSDMYTLGYRF- - - - - KPWSGEKSI ADGP
RNQPNKTFAI LESRERMGGTWDL FRYPG RSDSDLYTFGFDF- - - - - KPWI' KAKSLADAA
Q AGVSDYVMVERAGDYGGTWYWARYPGAQCDI ESYVYMPLL- - - EEMGYI PTEKYAFGT
. * % * k k *
El RAYLEDCAVRFGLAPYL RFGMGELKRAVFDEQL QRWQL SFSDGR- - - - - HVSARVLVSG
El LGYLKGVTDKYGLRRY! EFNSLVDRGYWDDDECRWHVFTADGR- - - - - EYVAQFLI SG

QVFAYMAAVAREHGL YEHI RFNTEVSDAHWDEST QRWQL L YRDSEGQT - - QVDSNVVVFA
EYQNYLLDVVEKYRLREHI RFRTRVL SARW.DDEHRWEVVTEDGEGSVV- RHRARAVI TA

EL QAYFGAVLKDL GAGERVRYGTEVRSTRYDEAAAQASVDM NPDGSSS- TLRADVVI SA
El LEYLEDVVDRFDLRRHFRFGTEVKSATYLEDEGLWEVTTGGGAV- - - - - YRAKYVI NA
El LEYLESVVDRFDLRRHFRFGTEVTSAI YLEDENLWEVSTDKGEV- - - - - YRAKYVVNA
El LAYLEYVADRLDLRPDI QLNTTVTSMHFNEVHNI VEVRTDRGGY- - - - - YTARFI VTA
El LAYLNEVADHL DLRRSYEFNTKVSAAQFDDATGLVWKVTTDKGQA- - - - - VTAKYLI TG
DVRKYL QQVAEKHDL KKSYQFNTAVQSAHYNEADALVWEVTTEYGDK- - - - - YTARFLI TA
El LRYLEHVADRHDLRSAYDFLTRVTSATYDEETTRWSI TTDTGQN- - - - - VTARFCVLA
El LAYl NHVADRFDL RDRFLFGTRVTSAEL DEESL RAEVRTDRGDV- - - - - LSARYCI FA
El LRYLEHVADRFDLRKDI TFDTRVVGVHWDDENSVWIVRTDDGAV- - - - - VRSRYFI SG
El LRYlI NFVADKFDLRSG TFHTTVTAAAFDEATNTW VDTNHGDR- - - - - | RARYLI MA
EVCAYLNFI ADRLDLRKDI QLNSRVNTARWNETEKYWDVI FEDGSS- - - - - KRARFLI SA

ETEEW.NFVANRLNLKKDI QFNTRI ASAHFCEDSGRW/VTTAAGET- - - - - I NTQYLI SC
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92
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151
272
281
286
193
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148
140
140
149
142
149
141
152
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El ERWWHYVADTLDLRRDI QLSTM TSAHYDERADKW VRTDRGET- - - - - | TTRFLVTC
GVRNYFEYVDSQL DL TRDVVFDTFAESCTWDEETRQWTARSADGKV- - - - - QNARQVI VA
GVREYFEYVDSQLDL SRDVTFNTFAESCTWDDAAKEW VRSSEGRE- - - - - QRARAVI VA
GVRDYFAYVDRKLDLSRDI | FSTRVTSADFDGERNQWTVRTDTGRM - - - - LRARSWVI C
QVREYFHFADKKLDLSKDI SFNTRVQSAVFDEGTREWTVRSI GHQP- - - - - I QARFVI AN
ELVRYFEYVDEKL DL SKDVRYETRVLAGRFDEETHRWI L VSRNERTGEEFTTQAQFVI MC
EVMRSYFNYVDSKL DL SKDSRFNTKVVGATFDEEQRMASL ETQDGAT- - - - - FRARFVVFA
Pl LEYVKSTAAMYG DRHI RFHHKVI SADWSTAENRWIVHI QSHGT - - LSALTCEFLFLC
SI LEYVKDTAAEHG DRNI RFRHKVVRAEWSTADSHWI VDAERTDTGETVRLTADFLMSC
DI LEYLSEAI DEHQLAPFI QYQQKVI SANWQSDKGLWSVRVEDGRTAQ RTVECRW.FSA
El LEYSRSI GRKFGLYERTYFQTEVKDL SWDDEAARWRI TTDRGDK- - - - - FSARFVCMVS
. *
MGAL- - ARPALPEI PGLETFKGKRFHSQQAD- - - HAYALKG- - - - - - - KRVAVI GTGASA
AGAL- - Hl PSFPEI AGCRDEFAGPAFHSAQWD- - - HSI DLTG- - - - - - - KRVAI VGTGASA
VG- - NRPM PAI PG ETFKGPMFHSAQAD- - - HDVDWEG- - - - - - - KRVGVI GTGASA
MGML- - NAANI PEVDGL DSFAGRVWHTAEWD- - - SDLDLSG - - - - - - KRVWLGICCTS
VGVL- - NRPKTPNVPGVDSFTGT SFHSAAWP- - - DDLDLDG: - - - - - - KRVAI VGTGASS
VGLL- - SAI NFPNLPGA DTFEGETI HTAAWP- - - QGKSLAG- - - - - - - RRVGVI GTGSTG
VGLL- - SAI NFPDLPGLDTFECGETI HTAAWP- - - EGKNLAG- - - - - - - KRVGVI GTGSTG
LGLL- - SAI N\VPNI PGRESFQCEMYHTAAWP- - - KDVELRG - - - - - - KRVGVI GTGSTG
LG.L- - SATNLPKFKGVDTFKGRI LHTGAWP- - - EGVELAG- - - - - - - KRVA | GTGSTG
LGLL- - SAPNLPNI K@ NQFKGELHHTSRWP- - - DDVSFEG- - - - - - - KRVGVI GTGSTG
TGVL- - SATNKPDI PGRDTFGGATYHTGEWPH- - EPVDFAG- - - - - - - KRVGVI GTGSSG
TGAL- - STANVPNI AGCRESFTGDTHHTGWPH- - EGVDFTG- - - - - - - RRVG | GTGSSG
AGNL- - SVPKTPEFGE DNFRCEVLLTG\WPR- - EGADFTG- - - - - - - KRVAVI GTGASG
SGQL- - SVPQLPNFPGLKDFAGNL YHTGNWPH- - EPVDFSG- - - - - - - QRVGVI GTGSSG
MGAL- - SQAI FPAI DG DEFNGAKYHTAAWPA- - DGVDFTG- - - - - - - KKVGVI GVGASG
CGWL- - SAPL SDRFPGQADFQGEQ YHTGLWPK- - DPVDFNG- - - - - - - KRVAWGTGATG
SGWL- - SAPMSYVFEGQEEFSGPI FHTSRWPK- - EGADLDG: - - - - - - KRVAVI GVGATG
TGFG- - AKPLYPNLEGLDLFAGDCYHTARWPQ- - EGVDMIG- - - - - - - RKVWMGTGSSG
TGFG - AKPLYPNI EGLDSFEGECHHTARWPQ - GALDMIG- - - - - - - KRVWVMGTGASG
TGFG- - AKPHI PSI NGLNSFAGESHHTALWPQ- - EGLDVAG- - - - - - - KRVG | GTGSSG
LGFG - ASPSTPNVDG ETFKGOWYHTALWPQ- - EGVNVAG- - - - - - - KRVAI | GTGSSG
LGAG- - SKPLFPNI PGLEKFGGDCFHTARWPL - - EGYDLAG - - - - - - KRVAVI GTGASG
TGST- - TEPYTPSI PDVMDAYQGELVHTARWR- - - SDLDMIG- - - - - - - KRVAI | GTGASA
SGYYNYDEGYSPRFAGSEDFVGPI | HPQHWP- - - EDLDYDA- - - - - - - KNI VI GSGATA
SGYYRYDEGYTPEFPGL DRFGGRVVHPQWP- - - EDLDYEG- - - - - - - KRWVI | GSGATA
GGYYRYDQGFSPRFEGSEQFKGQ | HPQHWP- - - EDLDYTG - - - - - - KRVWI GSGATA

TGPLQ - RPKLPG PA TSFKGHSFHTSRWDYSYTGGDQTGNLEGLKDKRVAI | GTGATS
* . * * . . PR .

151
152
152
149
152
145
151
137
154
146
203

185
199
320
329
334
241
191
192
196
188
189
198
191
198
190
201
200
201
201
198
201
194
199
187
204
196
261

I QFVPQ APQ VAHLDLFQRTPPW MPKP- - DRG SAFERW.FRHLPV- TQRLVRGAFYW 241
| Q VPEI VGQ VAELQLYQRTPPW/VPRT- - NEELPVSLRRALRTVPG LRALLRLG YW 255

TQFI PQLAQT- AAELKVFARTTNWLLPTPDLHEKI SDSCKW.LAHVPH- YSLWYRVAVAM

378

VQVWAN VDQ VEAL DVVWRSPHW. VPEKAVSGDVTEGEKWAL ANL PF- YDRWFRLRSYW 387
M APAI ADR- VAHLSI YORSPQW/APFEKFRAPI PMELRRLMOTCPI - YHSWYW RLFW 392

QQVI TALAPE- VEHL TVFVRTPQYSVPVGKRPVTTQQ DEI KADYDNI - WAQVKRSGVAF
QQVI TALAPE- VEHL TVFVRTPQYSVPVGNRPVTKEQ DAl KADYDG - WDSVKKSAVAF
VQLI TAI APE- VKHL TVFQRTPQYSVPTGNRPVSAQE! AEVKRNFSKV- WOQVRESAVAF
VQVI TATAPI - AKHLTVFQRSAQFVVPI GNTPQDAET! ARQKATYDDI - KQVKSSAVAF
VQVI TAVAPL - AKHL TVFQRSAQYSVPI GNDPLSEEDVKKI KDNYDKI - WDGVWKSAL AF
| QSI PVI AEE- AAEVFVFQRSPNYSI PAGNRPLTGEY! AEVKANYAER- RRL SRVBGGGT
| QS PLI AEQ AEHL YVFQRSANYSVPAGNQAVWDDENVRRAI KAGYEER- RRL SRESGGGS
| QAl PFI AED- AAEL WFQRTPNFATPL GNGPVDPNELADI KSNYADV- RTAARNHFL GV
| QVSPQ AKQ AAEL FVFQRTPHFAVPARNAPL DPEFLADL KKRYAEF- REESRNTPGGT
| Q | PELAKL- AGELFVFQRTPNYVVESNNDKVDAEWVQYVRDNYDE! - FERASKHPFGV
| QVI QTI APT- VGSMIVFVRTPQYVI PVRNPKY SKADWEKWGTQFHQL - KKRVRETFAGF
| QVI QTVADK- VEHLKVFI RTPQYAL PNMKNPTFDESDVAAYKSRFAEL - KETLPNTFSGF
VQUWQEAGHV- AEHVTVFQRTPNLAI PMQQRAL THDDNEQFRKGL PER- FEARYKAFAGF
| QVI QEAAAV- AEHL TVFQRTPNLAL PVMRQQRL SADDNDRYRENI EDR- FQI RDNSFAGF
VQUTQEAAAD- AEQI TI FQRTPNLAL PVMRQQQL TGQL KEKLKENL PER- FAQRRRSFAGF
VQVAQEAAL D- AKQUTVYQRTPNL AL PMHQKQL SAEDNL RVKPEL PAA- FERRGKCFAGF
VQVI QEASKV- ADHL TVFQRTPNTAL PMNQRAL GEADNAENKKTYPER- FANRKNTWAGF
VQWQEAGPV- VENLTVFQRTPNI SLPMQQKYL DDEEQAAL KNKVPDV- AAKCRETHAAI

VTLVPALADSGAKHVTM_QRSPTY! VSQPDRDG AEKLNRW.PETMAY- TAVRWKNVLRQ
VTLAPSMAAD- AAHVTMLQRSPTYI | SMPAKDKLANKL RRHLPAKLAY- GLTRLKNASVA
VTLI PAMADK- VASI TMLQRTPSY! | NQPANDGVAAFL RKVLPAQTAY- SLTRYKNAKI T
| QAVPHLAAY- AQEL YVI QRTPI SVGFRGNKPTDPEWAKSL QPGWOQARVDNENAI THGM

. . * .
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N = Y/ FALHPQLMKMWQKVALRHL 268
AQEALAYG - - = === === m e mmmee oo MTKRPNTLKI | EAYAKYNI 282
PQSVGFLEDVMV/DVGYP- - - = = = === == o e e oo o PTELAVSARNDRLRQDI SAWE 417
FASDNLYPLPRI DKEWA- - = = = = === === === = - - - - ATHL SASPANDMWLRTAQEYLQ 426
QFGDKVI ESLRVDPEWE- - - - = = = = === o - mc e oo - HPERSVNARNDAHREYFTRY! T 431

GFEESTVPAVBVTEEERRQVYEKAVEYGGGFRFMFETFSDI ATDEEANETAASFI RNKI V' 359
GFEESTLPAVBVSEEERNR! FQEAWDHGGGFRFMFGTFGDI ATDEAANEAAASFI RSKI A 309
GFEESTVPAVBVSEAERQRVFQEAVINQGNGFYYMFGTFCDI ATDPQANEAAATFI RNKI A 310
GFEESTI PAETASPEERDRVFEAAWORGGGFYFMFGTFSDI ATSQVANDAAADFI KRKLK 314
GLNESTVPAVBVSAEERKAVFEKAWQT GGGFRFMFETFGDI ATNVEANI EAQNFI KGKI A 306
PNSAYPKGAL EVDAEERRRVYDEWQR- GGY- LFAKAFPDQTI SQAANDTAREYVEAKI R 305
PYNAHPKSAL DVSDEERREAYETRVWKL - GGV- LFAKTFPDQTKTEAANATAREFAEEKI R 314
PFNQVQPSAL AVDAEERRRTFDERWNA- GGFRLFI DSYQDI LFDKKANDTI ADY! RDRI H 308
HRYQGPKSAL EVSDEEL VETL ERYWQE- GGP- DI LAAYRDI LRDRDANERVAEFI RNKI R 314
DVEYPTDSAVEVSEEERKRVFESKWEE- GGFHFANECFTDL GTSPEASELASEFI RSKI R 307
DYDFDAGPWAEKTPDERQAVL EQL WKD- GSLAMALASFPEMFFDEQUVNEVWSQFVRI KVMR 318
EYDFEH VWADL TPEQRNDVLEEI YEN- GSLKLW.ASFGEMFYDEE| SEEI SEFVRRKMR 316
DFDFL PQNAADL SVEERDAI YEKMAAE- GGFEMALGNFQDI LVDEDANRTFYDFWRNKVL 318
DFYFI PQNAADTPEDERTAI YEKMADE- GGFPLW. GNFQGL L TDEAANHTFYNFWRSKVH 318
DVDFI PKSVFEVSDEERADTYERMAAT- GGFELW.ANYQDI LLDERANRI MYDFWRDKVR 315
DFDFI AKNATEL SAAERTEI LEELWNA- GGFRYW.ANFQDYL FDDKANDYVYEFWRDKVR 318
DYDFLKENI QDLTEERRNE! LEELWIN- GGLQPW.GGFLNVL FDKDDNDI LYAFWRDKTR 311
DYDFDPRSGFETPEDERNAVFERLWNQ- GGFAFW. GNFSDYL FNDKTNAL TYEFWKNKI K 316
------------------------------------- AAVYSACQKWPRRVRKMFLSLI Q 269
------------------------------------- TAl YQLCQRYPEFMKGRI RQLQE 285
------------------------------------- LAFWGFCQRFPKLSKKLLLW.TR 277
PVDVDLVQDSWIKI FGEl GVFLG: - - = === === = = - - SDGSRAQWDFQLMEQ RARVD 365

RKQVPRPSLRKALTPDYT- - - | GCKRVLI SN- DYYPALSRSNVEWTDK- - - | LRI EADG 321
RRSVKDRELRRKLTPRYR- - - | GCKRI LNSS- TYYPAVADPKTELI TDR- - - | DRI THDG 335
PQFADRPDLREVLI PDSP- - - VGGKRI VRDNGTW STLKRDNVSM RQP- - - | EVI TPKG 471
TSFTDRPDLI AKLTPDFR- - - PYAKRI VKDP- GFFAALNREHVSLHRAS- - - FEKVTPEG 479
SQVGDRTDLLDKVMPDYP- - - PFGKRI LLDN- GWSTLRKDNVDLVDRS- - - VTAVRPEG 484
ETI KD- PETARKLTPTG- - - - LFARRPLCDD- GYFQVFNRPNVEAVAI KENPI REVTAKG 413
El | ED- PETARKLMPTG- - - - LYAKRPLCDN- GYYEVYNRPNVEAVAI KENPI REVTAKG 363
El VKD- PETARKLTPTD- - - - VYARRPLCDS- GYYRTYNRSNVSLVDVKATPI SAMIPRG 364
Q VKD- PETARKLTPSD- - - - LYAKRPLCGD- DYYGVYNRDNVTLADVKADPI AEFTLTG 368
El VKD- PAI AQKLMPQD- - - - LYAKRPLCDS- GYYNTFNRDNVRLEDVKANPI VEI TENG 360
EMVTD- PDI ADQLVPTDH- - Pl GTKRI VTDN- GYFKTFNRGNVTLVNLRRTPI TElI TEAG 361
LLVDD- PAVADKL| PNDH- - PI GTKRI VTDT- HYFETYNRPNVTLVDLKAAPI ESI TPSG 370
ERVQD- PAKAATLAPTGY- - AYGTKRPPLET- NYYEAFNRDSVSVVDVKSTPI DEI TPTG 364
NTVRD- PEVAERLVPKGY- - PFGTKRLI LEI - DYYEMFNRDNVHLVDTLSAPI ETI TPRG 370
EVVKD- PATADLLCPKSY- - SFNGKRVPTGH GYYETFNRTNVHLLDARGTPI TRI SSKG 363
ERLRSRPDLCDLLI PTD- - YGFGTHRVPLEN- NYLEVYLQSNVKAVDCKQSPI ERI VPQG 375
ARLQD- PHLCDLLI PTD- - YGFGTHRVPLET- NYLETYHRPNVEAI GVRDNPI TRI VPQG 372
ERVTD- PKKAAI VAPETPPHPYGVKRPSLEQ- DYFDVI NQSNVEVI DSNLTPI RRVLPHG 376
DRVKD- PKTAEMLAPATPPHPFGVKRPSLEQ NYFDVYNQDNVDLI DSNATPI TRVLPNG 376
QRVTD- PVKAEKL APNMDPPHPFGTKRPSLEQ- NFYDVVNQENVDI VDVNEDPI ERI TPAG 373
ARl KD- PKVAEKLAPMKKPHPYGAKRPSLEQ- WYYEI FNONNVTLVDVNETPVLRI TEKG 376
Rl TR- PELVELLAPTEPI HPWGVKRVSLEQ- NYFESLCRDNVELVDTSANPI REVASDA 369
PQ KD- PVKAELLVPEI APHPFGAKRPALHQ NYYEVIMNQTNVSLVSTKETPI VGFTETG 374
RQLPEGYDVRKHFGPHYN- - PWDOQRL CLVPNGDL FRAI RHGKVEWWTDT- - - | ERFTATG 324
KW.PKGYDI DTHFTPRYN- - PWDQRL CLVPNGDLFRAI RNDEVSI VTDH- - - | DTFTETG 340
KEL PKDYPVDVHFNPPYN- - PWDOQRL CSVPEGDL FKAI SAGNADI VTDH- - - | ERFTEHG 332
QEVKD- PATAESLKPYYN- - - | MCKRPGFHD- SYLPSFNKPNVTLVDTQGAGVERI TEKG 420
* .

VI TADG- - - - | KHPADCLI FGTGFQATD- PLPRD- - Cl | GRDGVDLMDTW R- DGAHAYK 372
| VTADGT GREVFREADVI VYATGFHVTD- SYTYV- - Q KGRHGEDLVDRWAR- EG GAHR 391
| CCVDG - - - TEHEFDLI VYGTGFHASK- FLVPI - - NVTGRDGVALHDWKG- DDARAYL 523
WTTEG - - - AFI PADVI | LATGFKLQ- - FTTSI - - El EGRDGRTLSEVWNGGDDPRAYL 531
LVDDQG - - - AENDVDVI WAATGFEAAR- FVSSM - DVVGVDGRTLREVWAD- DDPKAYL 536
VWWTEDGV- - - - LHELDVI VFATGFDAVDGNYRRM - EI SGCRDGVNI NDHWDG- - QPTSYL 465
VVTEDGV- - - - LHELDVLVFATGFDAVDGNYRRI - - EI RGRNGLHI NDHWDG- - QPTSYL 415
| RTADGV- - - - EHELDMLI LATGYDAVDGNYRRI - - DLRGRGGEOTI NEHWAD- - TPTSYV 416
| RLASGA- - - - EHELDVVI FATGFDAVDGNYTRM - DVRGRNGVSLRDMAKE- - GPLGYL 420
VKLENGD- - - - FVELDMLI CATGFDAVDGNYVRM - DI QGKNGLAMKDYWKE- - GPSSYM 412
VLTTNS- - - - - FYGLDMLVFATGFDAMIGSLSRI - - DI RGRAGRNLRDEWSA- - GPRTYL 412
| TTADA- - - - - DYALDTLVFATG-DAMIGALDRM - Rl VGRGGVPLSEYWSE- - GPKTYL 421
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VRVCGDR- - - - - VYEVDT| VLATGFDAMI GPLVAM - DI RCRGGLPLAEKWEH- - GPRTYL 415
VRTSER- - - - - EYELDSLVLATGFDALTGALFKI - - DI RGVG\VALKEKWAA- - GPRTYL 421
| VHGDT- - - - - EYELDAI VFATGFDAMIGTLTNI - - DI VGRDGVI LRDKWAQD- GLRTNI 415

| QTADG- K- - - | HEVDI | VLAVGFDAGSGALSRI - - DI RGRDSRSLKEQMQ- - EI RTAM 427
LVLADG T- - - LHEVDVI VMATGFDAGTGSLTRI - - DI RGRGGRALKDDWAR- - DI RTTM 424
| ETDDG - - - - VI ECDLLVLATGFDNNSGG MAI - - DI TGVDGLSI QDKVKS- - GVDTCM 427
VETPDG - - - - VWECDVLVLATGFDNNSGA NAI - - DI K- AGGQLLRDKWAT- - GVDTYM 426
VQTKSG - - - - LHEFDI LVFATGFDANRGGA TSI - - DI RGTNDQLLSHKWSE- - RLDTFM 424
| VTAEG - - - - EAEFDLI VFATGFDAVTGALTSI - - DFRNNQGQSFKDW\ED- - G RTQL 427
I | TADGT- - - - RHEVDVI VLATGFDSVTGALTAI - - DI RGTGNETFEEVFRG- - GSRTAL 421
| RTADGVE- - - HGEFDI | VLATGFNNNTGALTSI - - DVQNANGVTLRDKWSQ- - GVDAYL 427

I RLNSGR- - - - ELPADI | | TATALNLQLFGGATA- - TI DGQQVDI T-------- TTMAYK 370
| TLKSGE- - - - ELHADVVWWTATGLNLLAFGGMTL- - AVYDGHDI DLT-------- ETMAYK 386
VLLKSGK- - - - MLKADI | VTATGLNVQLFGGE TL- - HKDGKPWLS- - - - - - - - ETLAYK 378
LVNGR- - - - - EYEVDCLI YATGFEYQTKLSRRNGYEI HGRNGQPL SDKVKD- - GLSTLW 473
. * .- *

GTTVPGYPNLFLI | GPNTGLGHN- SM LM EAQVTY! LDALRQMQRHRI ATVDVKPWEQ 431
G TVANVPNLFFLLGPNTGLGHN- SVWFM ESQ HYVADAI AKCDRMGVQALAPTREAQD 450
GMI'VPQFPNVFCMYGPNTGLWYSTVI QFSEMTASY! VDAVRL LL EGGHQSMEVKTPVFE 583
GVQVAGFPNLFI TAGPNSAPNHGAGHNI LSEEHVHYI VECL QYL L ENGHDAMDVRQDVLD 591
GVSVPGFPNFFM.GGPNSFPGSGS- FMFFMEVQVRY! RGLLTEMFKKG KAl DARPEANE 595
GVSTAKFPNWEMVLGPNGP- - - FTNLPPSI ETQVEW SDTVAYAEENG RAI EPTPEAEA 522
GVTTANFPNWFM/LGPNGP- - - FTNLPPSI ETQVEW SDTVAYAERNE! RAl EPTPEAEE 472
GVSTANFPNVFM LGPNGP- - - FTNLPPS| EAQVEW TDLVAHVRQHGLATAEPTRDAED 473
G MEAEFPNLFM LGPNGP- - - FTNLPPS| ETQVEW ADMVKTMEAKGLKTSEPTAQARD 477
GVTVNNYPNVFMLGPNGP- - - FTNLPPSI ESQVEW SDTI QYTVENNVES| EATKEAEE 469
GLSVAGFPNIVFI LAGAGSP- SVLANWLMAEQHVDW SNCLDYLDEHNI ETI EATDESVD 471
GLGVPGFPNLFVWTGPGSP- SVLANWLGAEQHVDW ADCl EHLWEKDYDAI EASVPATE 480
G MVNEFPNLFLI TGPQSP- SVLYNVPLAI EDHVDFATDAI DYLDRRDLDVI EPTAQAES 474
GLSTAGFPNLFFI AGPGSP- SALSNMLVS| EQHVEWTDHI AYMFKNGLTRSEAVLEKED 480
GLTVNGFPNFLVBLGPQTP- - - YSNLVWPI QL GAQAWVQRFLKFI QERGI EVFESSREAEE 472
GLQ HGYPNLFTTGAPLAPSAAL CNMT TCL QQQVDW TGC! EFAAEHGKHVWEASKALED 487
GLMVHGYPNML TTGAPL APSAAL CNMT TCL QQQTEW AEC! RYMRAHDHTVI EPTLAGED 484
GLSTRGFPNMVFL YGPQSP- SGFCNGPTSAEYQGE! VWEFLQHLRDNG! TRFENTEESEK 486
GLSTHGFPNL MFL YGPQSP- SGFCNGTDFGGAPGDMADFLI W.KDNGI SRFESTEEVER 485
GLTTAGFPNLMFVYGPQSP- AGFCNGPTCAEVQGE! VWDFL THVRDGGYQRFETSEDAEQ 483
GVATAGFPNLLFGYGPQSP- AGFCNGPSSAEYQGDLLI QLMNYLRDNNI SRI EAQSEAQE 486
GKATVGFPNLL YVYGPQSP- NAFCNGPTCAELEGEHLI Q VEHVRNNGYTRI EAKPEAQQ 480
GAVTAGFPNAI FVYGPQSP- AAFANGSTNAEL QGEVMVDFFEFLRSNGLTRFESTVEADK 486

GWLSA PNVAYTVGYTNA- - - - - SWILKADLVSEFVCRLLNYMDDNGFDTVWWERPGSD 425
GWLSGVPNFAFVI GYTNA- - - - - SWI'LKADLVCEYVCRLLAHVDANGFTQCAPER- DSS 440
GVWLSGVPNFAFAVGYTNS- - - - - SWILKVCLLCDHFCRLLG-MEREGYNVCEPKA- PEG 432

GYHI RDFPNCFI LGNGQSA- - VTPNFTHMLNEAGKHVAYVVKHCL DERVDVFEPTAEAEQ 531
* * %

AYNRQLQDQLKRTI WN- - TGECQS- WYLDPRTCGKNTT- LWPAS- - TWRFKRVTRQFALKD 485
RFNQEL QRRLAGSVWN- - SGGCRS- WYLD- EHGKNT V- LWCGY- - TWQYWLTTRSVNPAE 503
SYNQRVDEGNAL RAWG- - FSKVNS- WWKN- SKGRVTQ NFPFT- - AVEFWORTHSVEPTD 636
TYNRKVDAALDDTVW/- - HPGAEVNGYYRNSSGRAI V- PCPVR- - LVDYWIMLREPNPDD 646
EYNELVDSTHARTVW - - HRGVBT- - YYRNSHGRVVF- VMPFL- - NVEYWOMTRRPDLEN 648
EWTETCTQ ANMIVF- - - - TKVDSW FGANVPGKKPS- VLFYLGGLGANYRGVLDDVTANG 577
EWTQTCTDI ANATLF- - - - TRGDSW FGANVPGKKPS- VLFYLGGELGNYRNVLAGWADS 527
AWGRTCAEI AEQTLF- - - - GQVESW FGANSPGKKHT- LMFYLAGLGNYRKQLADVANAQ 528
QWELCRTI ANMILF- - - - PKAESW FGANI PGKKNT- VMFYLAGLGNYRKVLSGLSESG 532
QATQTCANI AEMTLF- - - - PKAQSW FGANI PGKKNT- VYFYLGGLKEYRSALANCKNHA 524
EVWAECNEKAAGTLF- - - - PTADSWYMGANI PGKPRV- FMPYl GGFGNYNTI CAEVAAAG 526
QAVEHCRDLAAQTLF- - - - PLANSWYMGANI PGKPRV- FMPYLGGFGAYGRI CADVAEEG 535
DWGALTNEI ADQTLL- - - - PETNSWYMGANI PGKPRA- CMVYLGGAPTYRATCDEVWAGG 529
EW/EHVNEI ADETLY- - - - PMTASWY TGANVPGKPRV- FMLYVGGFHRYRQ CDEVAAKG 535
| WNAETI RGAESTVMSI EGPKAGAWFI GGNI PGKSRE- YQVYMGGGQVYQDWCREAEESD 531
NWOHHDETAAKTLV- - - - VKTDSWYMGSNVDGKPRR- LLSYI GGAGDYHRRCAEI AAQG 542
EVWAHHDETANATLV- - - - SKTDSWYNGANVPGKPRR- VLSYI GGVGT YREKTLAAAAAG 539
QARAHVDEL FVNSMF- - - - TKARSWYWGEANVPGKPAQ- MLNYSGGVPQYFARWDKI KANG 541
EVRAHVDDI FVNSLF- - - - PKAKSWYWGANVPGKPAQ- MLNYSEASPH! - - - - - - - - - - - 529
SWIAHVEEVFHVSLF- - - - PRAKSWYHGANI PGKPSQ- MLNYSGGL PSYFDHWEENVAAG 538
EWSKL| ADFVDSSLF- - - - PRAKSWYQGSNI PGKKVE- SLNFPLGLPTY!I SKFNESAEKG 541
YWGAHI AELTSATLF- - - - PLAKSWYMGANVPGKTVE- MLMYPGGLSVYLEI LEKAAAGG 535
AWTAHI NETDDTALF- - - - NRAKSWYNGGNI PGKKMQ MLQYLNGVPTYLQFWKEKESG 541
VEERPFMEFTPGYVLR- - - SLDELPKQGSRTPWRLNQ- NYLRDI RLI RRGKI DDEGLRFA 481
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S3. Gene Cloning

VEEEPFLDFAAGYVLR- - - SVESFPKQGSKAPWRLRM NYFRDLVALRHGKI LDDAMIFS 496
VETRPLLDFGAGYVQR- - - ALDSMPRQGPREPW/MSM DYFRDVKLLRRGAVTDKCLKFT 488
AWDHVMSFAG KQQYDRECTPSYYNNEGQVNDVAL TRNNFYPGGAVAFI NI LREWREKG 591

YAVDLLPLTAPPRPATAPHSTAEGSLS 512

YRFFG GNGLSSDRATVAAAN- - - - - - 524
YQG - - e 640
LTFI GRRAEGRREASAR: - - - - - - - - - 663
YTAR: - -« = e mmem e 652
YRG FELKSEAAVAA- - - - - - - - - - - - 591
YRG FELKSAVPVTA- - - <« - -« = - - - 541
YQG FAFQPL- - - - === - mmmm o - 537
YPT- | | FDRAVECVA- - - < == =« = - - - 546
YEG FDI QLQRSDI KQPANA- - - - - - - 543
YKG FELGERRVDVDQ - - = - - - - - - - 541
FRG FEFSRSRTRLADPVG- - - - - - - - 553
YSG- FALTRAEARAASTVS- - - - - - - - 547
YEG FVLT-- -« cmmmmmmomem - 542
YAT- FLNADS| DGEKVRESAG\K- - - - 553
YPG FEMA- - - - = <<= - e o om e e o - 549
YKG FQLS- - - - -wmmmm e mem - 546
YAA- FETN- - - <= - oo oee e e - 548
YKA- FTLS- - - <= mmmmm e e - 545
YAG FSLAS- -« == cmmemmem - 549
YQEQFELV- - - <= == - e o e e o - 543
YTDGLTVS- - - <= - mmmmmmmmea oo 549
KRP- APVGV- - - - = = = =« = = e oo - 489
= 498
AVPNAPLHADVQL QQQGSRR:- - - - - - - 508
DFAQFQQRKR: - - < = - === === == = 601

Table S1. Primers used for cloning the Baeyer-Villiger monooxygenase genes from

Rhodococcus sp. RHAL1 and the cyclohexanone monooxygenase gene chnb from
Acinetobacter NCIMB 9871 in the pETYSBLIC-3C vector via ligation independent

cloning
ORF Forward Primers (F) and Reverse Primers (R)
RHA1 ro06679 F: CCAGGGACCAGCAATGAGCACTGCCGCACCAGCAG
R:GAGGAGAAGGCGCGTTATCAGGAAAGCGTGAAGCCCTTGTATCC
RHA1 ro04304 F: CCAGGGACCAGCAATGAATCTTCCGCAGCACGTACACACC

: GAGGAGAAGGCGCGTTATCACGCGACGGTCTCCTTCG

RHA1_ro03247

: CCAGGGACCAGCAATGAACACCACACTCCTCGAGGAGC
: GAGGAGAAGGCGCGTTATCAGACGAGTTCGAACTGCTCCTGATATC

RHA1 _ro03063

: CCAGGGACCAGCAATGACCGCAATCCACGCTCCAAAGAAC
: GAGGAGAAGGCGCGTTATCATGACACGGTCAGCCCATCG

RHA1 ro02109

A M| O M U T A

: CCAGGGACCAGCAATGGGCGGCGAGGTGCACCGGTG
: GAGGAGAAGGCGCGTTATCAGCCGGGTGTGAACTCGAAG




RHA1_ro01874

: CCAGGGACCAGCAATGACGCATTACGACATTCTGATCGTCG
: GAGGAGAAGGCGCGTTATCATCGCGAAGTCGCTGTAGCCGAC

RHA1_ro06008

: CCAGGGACCAGCAATGGTTTCTTACATGAGTCTCCCCGTCAC
: GAGGAGAAGGCGCGTTATCACTGTGCTGTCACCTTGTCGTCG

RHA1_ro08998 + 83
additional N-terminal

amino acids in protein

A M| O M O M

: CCAGGGACCAGCAATGGACCGTGGTGACACG
: GAGGAGAAGGCGCGTTACTACCCCTGCTGATTGCGGTAGTAC

RHA1_ro09035

: CCAGGGACCAGCAATGACAGTCCAGGACAACGATTTCGATGC
: GAGGAGAAGGCGCGTTATCATTGGTCCACGTCCACG

RHA1_ro09039

: CCAGGGACCAGCAATGACCGAGACCATCGCTGCAGG
: GAGGAGAAGGCGCGTTATCATCGCGCGCTCGCTTCC

RHA1_ro06698

: CCAGGGACCAGCAATGACCACGGCATCGATCGATACGAGG
: GAGGAGAAGGCGCGTTATCAGGACAGTGTGAAGGCCTTGTAC

RHA1_ro07112

: CCAGGGACCAGCAATGGTCAGGTCTGCAATACCG
: GAGGAGAAGGCGCGTTATCATCCTGCTGTCCTCACTATC

RHAL_ro03773

: CCAGGGACCAGCAATGAAACACATCACAACCTC
: GAGGAGAAGGCGCGTTATCACGAGGCCAGCAGAG

RHAL_ro03437

: CCAGGGACCAGCAATGTCAAAGACCATTTCTGCCGAC
: GAGGAGAAGGCGCGTTATCAGGACACGGTGGAGGCCGCG

RHA1 _ro02492

: CCAGGGACCAGCAATGAGTGCACGCACCGAAGTTG
: GAGGAGAAGGCGCGTTACTACCCCACCGGGTCGGCCAG

RHA1_ro02919

: CCAGGGACCAGCAATGTCACACACCGAGACC
: GAGGAGAAGGCGCGTTATCACGGGCGGCTGAAGGTC

RHA1_ro05228

: CCAGGGACCAGCAATGACAACCGGGACCACCGAAC
: GAGGAGAAGGCGCGTTATTATTCCGCCGAGGCGAGTTTG

RHA1_ro05396

: CCAGGGACCAGCAATGAAGGCAGCGCAGCAGGTCCAGGAG
: GAGGAGAAGGCGCGTTACTATCGCGCGGTGTAGTTCTCCAG

RHAL_ro05522

: CCAGGGACCAGCAATGACAGCGACAACCACTCAG
: GAGGAGAAGGCGCGTTATCATCGTGACTTTCCTGAC

RHAL_ro08137

: CCAGGGACCAGCAATGACGGCATCCCAGG
: GAGGAGAAGGCGCGTTATCAGTTCGTCTCGAAGG

RHA1_ro10187

: CCAGGGACCAGCAATGTCGACTACGGCTTCTGCG
: GAGGAGAAGGCGCGTTATCAGCTCAGTTGAAAACCCTTG

RHA1_ro00824

: CCAGGGACCAGCAATGACCACCACTTTCAGTGACAC
: GAGGAGAAGGCGCGTTATCAGCCGTTGTCGAGTTCGGTG

RHA1_ro08185

: CCAGGGACCAGCAATGTCGACTACGGCTTCTGCG
: GAGGAGAAGGCGCGTTATCAGCTCAGTTGAAAACCCTTG

chnb

A M| O M OV M O M AU T XN TV M AU T O TN M AN M O TN T O T O T O T

: CCAGGGACCAGCAATGTCACAAAAAATGGATTTTGATGC
: GAGGAGAAGGCGCGTTATTAGGCATTGGCAGGTTGCTTG




Table S2. DNA fragments obtained by treating the recombinant pET-YSBLIC-3C

plasmids with the restriction endonucleases Ncol and Ndel

pET-YSBLIC-3C | Size (bp) | Fragment 1 | Fragment 2 | Fragment 3 | Fragment 4

MO1 7013 5311 1248 454

MO2 6887 5311 1576

MO3 7028 5311 1717

MO4 7046 5311 1735

MO5 6872 5311 1561

MOG6 6878 5311 1567

MO7 7010 5311 1699

MO8 6557 5311 1246

MO9 7022 5311 1711

MO10 7388 5311 1723 354

MO11 7034 5311 1546 177

MO12 6941 5311 1630

MO13 6944 5311 1489 144

MO14 7040 5311 1242 487

MO15 7058 5311 1747

MO16 6893 5311 696 516 370
MO17 7208 5311 1897

MO18 7355 5311 1173 442 429
MO19 6944 5311 1633

MO20 7043 5311 1732

MO21 7037 5311 1335 391

MO22 7139 5311 988 840

MO23 7037 5311 1335 391

chnb 7028 5311 1717




Mo17 185 18 20 21 22 23 chnb M

Figure S1. 0.8% (w/v) agarose gel electrophorsis of the restriction analysis of the recombi-
nant pETYSBLIC-3C plasmids treated with the restriction endonucleases Ndel and Ncol (M =
1 kb DNA ladder from New England Biolabs (0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10 kb), the number of
each lane corresponds to the plasmid encoding MO1 to MO23 and cyclohexanone mono-

oxygenase (chnb gene))



Table S3. DNA fragments obtained by treating the recombinant pET-YSBLIC-3C

plasmids with the restriction endonucleases Pvul or Xmal

pPET-YSBLIC-3C | Full length (bp) | Fragment 1 | Fragment 2 | Fragment 3 | Fragment 4
MO1 (Xmal) 7013 4234 1435 1044 300
MO2 (Pvul) 6887 5048 1839

MO3 (Xmal) 7028 7028

MO4 (Pvul) 7046 5087 1486 293 174
MOS5 (Xmal) 6872 4225 2647

MO6 (Pvul) 6878 5216 1662

MO7 (Xmal) 7010 4267 2270 473

MO8 (Pvul) 6557 4520 2037

MQ9 (Pvul) 7022 4479 1443 1100

MO10 (Xmal) 7388 4326 3062

MO11 (Xmal) 7034 4252 2782

MO12 (Xmal) 6941 4267 1438 653 583
MO13 (Xmal) 6944 4291 2653

MO14 (Xmal) 7040 5676 1364

MO15 (Xmal) 7058 4419 1468 1171

MO16 (Pvul) 6893 4358 1719 816

MO17 (Xmal) 7208 4857 1355 608 388
MO18 (Xmal) 7355 5734 1621

MO19 (Pvul) 6944 4353 1677 654 260
MO20 (Pvul) 7043 5177 1866

MO21 (Xmal) 7037 7037

MO22 (Pvul) 7139 7139

MO23 (Xmal) 7037 5602 1435

chnb (Xmal) 7028 5557 1471




Il 1w 18 18 20 21 22 23 chnb M

Figure S2: 0.8% (w/v) agarose gel electrophorsis of the restriction analysis of the recombi-
nant pETYSBLIC-3C plasmids treated with the restriction endonucleases Xmal or Pvul (M =
1 kb DNA ladder from New England Biolabs (0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10 kb), the number of
each lane corresponds to the plasmid encoding MO1 to MO23 and cyclohexanone mono-

oxygenase (chnb gene))
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S4. Analysis of soluble overexpression by SDS-PAGE
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S5. The fingerprint motif FXGXXXHXXXW (P/D)

BVMO Pf GLETFKGKRFHSQQOWD---HAYALKG-—-—-———— KRVAVIGTGASA 185
BVMO Rv304S9c GRDEFAGPAFHSAQWD---HSIDLTG-—-—-—-——- KRVAIVGTGASA 199
HAPMO GIETFKGPMFHSAQWD---HDVDWSG——————— KRVGVIGTGASA 320
MO10 GLDSFAGRVVHTAEWD---SDLDLSG-——————— KRVVVLGTGCTS 329
MO18 GMDSFTGTSFHSAAWP---DDLDLDG——————— KRVAIVGTGASS 334
CHMO arthro GIDTFEGETIHTAAWP---QGKSLAG-—-—-———- RRVGVIGTGSTG 241
CHMO rhodol GLDTFEGETIHTAAWP---EGKNLAG-—-—-—-——-— KRVGVIGTGSTG 191
CHMO-brachy GRESFQGEMYHTAAWP---KDVELRG-———-———— KRVGVIGTGSTG 192
CHMO_ Xantho GMDTFKGRILHTGAWP---EGVELAG-—-—-———— KRVGIIGTGSTG 196
CHMO 9871 GINQFKGELHHTSRWP---DDVSFEG-——————— KRVGVIGTGSTG 188
MO9 GRDTFGGATYHTGEWPH--EPVDFAG-——————— KRVGVIGTGSSG 189
MO15 GRESFTGDTHHTGQWPH--EGVDFTG——————— RRVGIIGTGSSG 198
MO14 GIDNFRGEVLLTGNWPR--EGADFTG——————— KRVAVIGTGASG 191
PAMO GLKDFAGNLYHTGNWPH--EPVDFSG——————— QRVGVIGTGSSG 198
CHMO Brevil GIDEFNGAKYHTAAWPA--DGVDFTG——————— KKVGVIGVGASG 190
BVMO mekA GOADFQGQIYHTGLWPK--DPVDENG——————— KRVAVVGTGATG 201
MO21 GOEEFSGPIFHTSRWPK--EGADLDG-—-—-—---— KRVAVIGVGATG 200
MO20 GLDLFAGDCYHTARWPQ--EGVDMTG——————— RKVVVMGTGSSG 201
CHMO BreviZ2 GLDSFEGECHHTARWPQ--GGLDMTG——————— KRVVVMGTGASG 201
MO11 GLNSFAGESHHTALWPQ--EGLDMAG—-—-—-———- KRVGIIGTGSSG 198
CPMO GIETFKGQWYHTALWPQO--EGVNMAG———-———— KRVAIIGTGSSG 201
MO3 GLEKFGGDCFHTARWPL--EGYDLAG——————— KRVAVIGTGASG 194
MO4 DMDAYQGELVHTARWR---SDLDMTG-—--—-——-— KRVAIIGTGASA 199
BVMO EtaA GSEDFVGPIIHPQHWP---EDLDYDA-—-—-—-——- KNIVVIGSGATA 187
MO16 GLDRFGGRVVHPQOQWP—---EDLDYEG-——-—-———— KRVVIIGSGATA 204
BVMO KT2440 GSEQFKGQIIHPQHWP---EDLDYTG——————— KRVVVIGSGATA 196
CPDMO GITSFKGHSFHTSRWDYSYTGGDQTGNLEGLKDKRVAIIGTGATS 261

Figure S5. Partial sequence alignment illustrating the nature of the Baeyer-Villiger mono-
oxygenase motifi”! in the soluble targets from R. jostii RHA1 and other selected BVMOs from

the literature.



