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Supplementary Dataset 1: P450 sequences identified in
Alphaproteobacterial species.

Full-length P450s:

>CYP101B1 (Saro_3533) Novosphingobium aromaticivorans

MEAPAHVPADRVVDIDIYMPPGLAEHGFHKAWSDLSAGNPAVVWTPRNEGHWIALGGEALQEVQSDPEREFSSR
IIVLPKSVGEMHGLIPTTIDPPEHRPYROQLLNAHLNPGAIRGLSESIRQTAVDLIEGFAAQGHCNEFTAQYAEQ
FPIRVFMALVGIEASEAPRIRHWAECMTRPGMDMTFDEAKAVEFEFDYVGPLVDARRETPGEDMISAMINADLGD
GRRLTRDEALSVVTQVLIAGLDTVVNVLGFIMRELAGNPALRADLRQRGADILPVVHELFRRFGLVSTIAREVR
RDIEFHGVHLKAGDMIAIPTQVHGLDPRVNPDPLAIDPSRKRARHSTFGSGPHMCPGOELARKEVAITLEEWL
RRIPDFALGPNSDLSPVPGIVGALRRVELVWNT

>CYP101C1 (Saro_2249) Novosphingobium aromaticivorans

MIPAHVPADRVVDEDIFNPPGVEQDYFAAWKTLLDGPGLVWSTANGGHWIAARGDVVRELWGDAERLSSQCLA
VIPGLGKVMQFIPLOQODGAEHKAFRTPVMKGLASREFVVALEPKVOAVARKLMESLRPRGSCDEVSDFAEILPL
NIFLTLIDVPLEDRPRLRQLGVOQLTRPDGSMTVEQLKQOAADDYLWPFIEKRMAQPGDDLEFSRILSEPVGGRPW
TVDEARRMCRNLLFGGLDTVAAMIGMVALHLARHPEDQRLLRERPDLIPAAADELMRRYPTVAVSRNAVADVD
ADGVTIRKGDLVYLPSVLHNLDPASFEAPEEVRFDRGLAPTIRHTTMGVGAHRCVGAGLARMEVIVFLREWLGG
MPEFALAPDKAVTMKGGNVGACTALPLVWRA

>CYP101C5 (PP1Y AT30146) Novosphingobium sp. PPLY

MATVAANRPDHVPADRVVDEFDIFAPPGSEEDYFAAWASVRGDHALVWTTANGGHWIAADGETTRKLWNDAENL
SNEALAVTPGLGEAMNFIPLOQDAPEHKPFRMAVMKGFANNHVVAMEPLIREVARELTAQITPHGECEFMEEY
AEVLPIHIFLTLIDVPTQDRLRLRPLGOQOLTRPDGSMTVEQLRDAADDYLRPYIEERLRKPGODLEFSRILSIP
IEGREWTFDEAQRMCRNLLEFGGLDTVVSMEFGNIALHLARYPEDONLLRNRPELTPQAADELMRRYPMVSVTRN
LVRDVEIDGITLRSGDLVYLNSSIHNLDTACEFDNPHKVDFERNLSPVRHTTMGVGPHRCVGAGLARLEATILE'T
EEWLKGIPSFRVKPGSPPRYRAGNVGALTELRLEWD

>CYP101C6 (WG74 05650) Citromicrobium sp. JL477

MSAQPIPDHVPADRVVDEFNVFAPPGGEQDFFAAWKSLLGGPGLVWTTENGGHWIGACGEVVRSLWGDAERESN
EALAVTPGLGEVMEFIPLQODPPEHKPFRMAVMKGFANNHVVAMEPLVREQARLLTIEGLMGKGGCEEFMSQFAE
ILPTHIFLTLIGVPPEDRAKLRPLGQQLTRPDGSMTVVELRDAADAYLEPYIRERLANPGSDLESRILSVPIE
GRAWTFDEAQRMCRNLLFGGLDTVVAMMGNMIMHLARHPDDODYLREDALRIPAAVDELMRRYPTVSVTRNCV
ETTEVDGVEVREGDLIYLPSVLHNLDPACFDDPEKVDFDRGLSPVRHTTMGVGPHRCVGAGLARLEAIVVLEE
WLARVPHESLAEDVQPTFRGGNVGSLLOQLOLELRWAE

>CYP101D1 (Saro_0514) Novosphingobium aromaticivorans

MNAQTSTATQKHRVAPPPHVPGHLIREIDAYDLDGLEQGFHEAWKRVQQOPDTPPLVWTPEFTGGHWIATRGTLI
DEIYRSPERFSSRVIWVPREAGEAYDMVPTKLDPPEHTPYRKAIDKGLNLAEIRKLEDQIRTIAVEIIEGFAD
RGHCEFGSEFSTVFPVRVFLALAGLPVEDATKLGLLANEMTRPSGNTPEEQGRSLEAANKGFFEYVAPITAAR
RGGSGTDLITRILNVEIDGKPMPDDRALGLVSLLLLGGLDTVVNEFLGFMMIYLSRHPETVAEMRREPLKLORG
VEELFRRFAVVSDARYVVSDMEFHGTMLKEGDLILLPTALHGLDDRHHDDPMTVDLSRRDVTHSTFAQGPHRC
AGMHLARLEVTVMLQEWLARIPEFRLKDRAVPIYHSGIVAAVENIPLEWEPQRVSA

>CYP101D2 (Saro_1478) Novosphingobium aromaticivorans

MATNFDEAVRAKVERPANVPEDRVYEIDMYALNGIEDGYHEAWKKVQHPGIPDLIWTPFTGGHWIATNGDTVK
EVYSDPTREFSSEVIFLPKEAGEKYQOMVPTKMDPPEHTPYRKALDKGLNLAKIRKVEDKVREVASSLIDSFAAR
GECDFAAEYAELFPVHVFMALADLPLEDIPVLSEYARQMTRPEGNTPEEMATDLEAGNNGEYAYVDPITRARV
GGDGDDLITLMVNSEINGERIAHDKAQGLISLLLLGGLDTVVNFLSFFMIHLARHPELVAELRSDPLKLMRGA



EEMFRRFPVVSEARMVAKDQEYKGVFLKRGDMILLPTALHGLDDAANPEPWKLDEFSRRSISHSTFGGGPHRCA
GMHLARMEVIVTLEEWLKRIPEFSFKEGETPIYHSGIVAAVENVPLVWPIAR

>CYP101E1 (Swit 0361) Sphingomonas wittichii

MODVMERALAPRPDHVPADLVRDEDLYDIPGAAEDIQAAYRAIQQASPDIFWTPHNGGHWVATRGEDITEMOR
DYSRFSHRRIVLPPMPDAPRQIPLEMDPPEHARYRRPLMQALMPSIVAELEAKVROVAIDAVERLLPRGECEF
VEDFAKVLPIHVFLALVELPLDDKAYLLTLAEDSVRGRDAETRGRSQQOLMGAYLLPWIRARRETPGNDLLSKL
VNVDIGGERISEAEATSYATLVLEFGGLDTVAGMIAFIARFLAQNPGORROQLVERLDDDAFVRNAIEEMVRRHG
LANTARVIASDFDYKGVSFRAGDRILPANLEVGVDDRLNPDPLVVDEFSREKPVHAAFGNGAHACPGAVLARRE
IRIFLOQEWLSRIPDFRIRPGTSPVLATGMVNGVLRLELVWP

>CYP101E2 (T253 05350) Sphingobium sp. YBLZ

MTSVAEGELAPRPDHVPAALVRDENIYDIPGSAEDVQAAYAATIQOANPDIFWTPHNGGHWVATRSDDITAMOR
DYHHFSHKHIVLPPMPEGTPRQIPLEMDPPEHARYRRPLMQSLMPAVVSELESKVRDVAVEAIERVLPRGECE
FIEDFAKILPIHVFLELVDLPISDKHRLLPIAERSVRGHTAEIRLOAQQEMGGYLIDETRARRDNPGEDLLSK
LVNVNVGEGRISEMEAVSYATLVLEGGLDTVAGMIGFIARFLALNPGHRROQLVERLDDEDFIKHAIEEMIRRH
GLANTSRVITENLEYKGVYFQAGDRILPANLWVGTDDRVNADPLVVDFSREKPVHAAFGNGAHACPGAVLARR
EIRIFLOQEWLSRIPDFRIKPGTKPVLATGMVNGVLSLDLCWP

>CYP101Q1 (K663 16320) Sphingobium sp. MI1205

MEFSLASEVPHHVPPECVVDEDYYRLTDDGTDEFFEAWKKLORSVNTDMVWTPRNGGHWIAVRGKLIQALEFTDNV
NLSSAVTGVPRETSIANFIPLOQSDPPMHAIYRAPVVRGLGAKYILGLOGTIRSLTRELINAFKHRGGCEEVDD
FAEQMPFGVFLTLIGLPLSDREMLROQVGTQLSRPVDKTAEEVVALVSDYLRPYVIERLEQPGDDLISRILATP
IDGRAWTLDEAMRLSLNMLIGGLDTVAAMIGEVTYFLACSPDHOQTATIREDREITIPRAADEFIRREGMVTNARV
AVRDIQVGELTLRTDDIVLLPTMLHNLDDEAFPNAMKVDENRGLCRHSTMGGGAHRCVGAGLAREELIAFLEE
WEDAVPEFELDPARSVRMSSGPVASMTCLPLRWA

>CYP101R1 (AZL b01800)Azospirillum sp. B510

MSGCPFAKLAHAADYPDHVPADRVFDVEVYATIPGADRDFHLALKAMHDHGLPDVFWTPROGGHWVVTRYEDMM
GVLADPVNESNGAIVVPKSRNPTRENGSLPLYPLTADLPEHTAYRALLSPTEFSPRGVOQLSELARAVAIRLVE
ELKPRGSCEFITDFAQHLPIEIFMSIVDVPAEDREWLLALTDRMVRPAEPEDMHKTMGTLFGYVRDLVAKRKA
KPGNDLISSITIAGKVEFGRPMDDDELTGMCALILIGGMDTVVSAMGFAAWFLARHPDHRROQLLENPELIPNAVD
EMLRRHSIVNIGRLVKNDVTVGGVAMKAGDMLVMPSPLGSMDERKEFPDPLTVDEFTRSNSGEYSTEFGKGPHRCP
GANLGRAELRIFVEEWLRRIPDFHVRDEAAVGMSCGINGTIYSLPLEWTPQEWSCPGKVAARNVSTTVRQPEL

>CYP102A6 (blr 2882)Bradyrhizobium diazoefficiens USDA 110

MSSKNRLDPIPQPPTKPVVGNMLSLDSAAPVOHLTRLAKELGPIFWLDMMGSPIVVVSGHDLVDELSDEKRED
KTVRGALRRVRAVGGDGLFTADTREPNWSKAHNILLOPFGNRAMQSYHPSMVDIAEQLVOKWERLNADDEIDV
VHDMTALTLDTIGLCGFDYRENSEYRRDYHPFVESLVRSLETIMMTRGLPFEQIWMOKRRKTLAEDVAFMNKM
VDEITIAERRKSAEGIDDKKDMLAAMMTGVDRSTGEQLDDVNIRYQINTFLIAGHETTSGLLSYTLYALLKHPD
ILKKAYDEVDRVFGPDVNAKPTYQOVTQLTYITQILKEALRLWPPAPAYGISPLADETIGGGKYKLRKGTFEFIT
ILVTALHRDPSVWGPNPDAFDPENFSREAEAKRPINAWKPEFGNGOQRACIGRGFAMHEAALALGMILQREKLID
HORYOMHLKETLTMKPEGFKIKVRPRADRERGAYGGPVAAVSSAPRAPROPTARPGHNTPMLVLYGSNLGTAE
ELATRMADLAEINGFAVHLGALDEYVGKLPQEGGVLIICASYNGAPPDNATQFVKWLGSDLPKDAFANVRYAV
FGCGNSDWAATYQSVPRFIDEQLSGHGARAVYPRGEGDARSDLDGOFOKWEFPAAAQVATKEFGIDWNETRTAE
DDPLYATEPVAVTAVNTIVAQGGAVAMKVLVNDELONKSGSNPSERSTRHIEVQLPSNITYRVGDHLSVVPRN
DPTLVDSVARRFGFLPADQIRLOVAEGRRAQLPVGEAVSVGRLLSEFVELQOVATRKQIQIMAEHTRCPVTKP
KLLAFVGEEAEPAERYRTEILAMRKSVYDLLLEYPACELPFHVYLEMLSLLAPRYYSISSSPSVDPARCSITV
GVVEGPAASGRGVYKGICSNYLANRRASDAIYATVRETKAGFRLPDDSSVPIIMIGPGTGLAPFRGFLQERAA
RKAKGASLGPAMLFFGCRHPDODFLYADELKALAASGVTELFTAFSRADGPKTYVQHVLAAQKDKVWPLIEQG
ATIYVCGDGGOMEPDVKAALVAIRHEKSGSDTATAARWIEEMGATNRYVLDVWAGG



>CYP102A10 (ELI 00100) Erythrobacter litoralis HTCC2594

MDAPTALAPIPQPPGKPIVGNAFTVDSSRLIQSLMELAEEYGPIFQLEVMGTPLVEVSGADMVAEICDESRED
KTVRGPLKRLRLIAGDGLEFTGDTDDPNWAKAHHILLPSEFSQKAMGSYLPMMTDIASQLMLKWERLNSDDVIDV
PMDMVRLTLDTIGVCGFGYREFNSFYREDFHPFIEALNRTLDTTOKMRGLPGEKLLKRQOIEQLNEDAAYMNNL
VDEITRERRQTGESGQGDLLDFMLSGRDPVTGERLSDENIRYQINTFLIAGHETTSGLLSEFTLYYLLKNRDVL
QORAYAEVDEVLGRNIDQTPTLSQIGRLPYIRAILSEALRLWPTAPAMGLAPFEDEVLGGKYAIAKGTFTTVLI
PSLHRDKLVWGENPEAFNPDNFSPKAEAARPPHAYKPEFGNGORACIGRQFAIQESILVLGMLLORFELEFDHAD
YOLRIKETLSIKPDGFTIKARLRHDVERGGVATVEPESKTPDOAAAVPSHGTPLLVLYGSNLGSSEGFARELA
QRGEFSGFDVTMAPLDAHVAKLPTDGAVAIACASYNGMPPDNAAKFVDWLEQADAADAPLSNVSYLVLGCGNS
DWAATFQVVPRKIDALMEQHGAERLVPAEELDARGDLDTQFHDWLDGLIPQLGDAFDIDLESGEFDAVFEPLYT
VEITDSITGNTVADRVGAREVEVVANRELKDTSKDEGRSTRHLEVRLPEGMEYEPGDHLCVVPVNDPAVVDRL
LKRFGLDRDTFVRIESRSDMRGPFPSGSTFSVLNLAETAGELQAVATRKDIATLARYSECPNSRAALEALAAP
PSADGTDRYTSEVLEKRRSVLDMLEEFPACDVPLAVFLELIPFLSPRYYSISSAPEANQGLCSITVGVVKGPA
LAGTGEFKGTCSAYLADLPPGDRFRAVVRKPTAQFRLPDNPETPVIMIGPGTGVAPFRAFLORRDHLQEDGAV
LGEAMLFFGCRHPDIDYLYREELDDYDORGVATVHAAFSRHDGSRTYVODLIAREADRVWELIEQDARIYVCG
DGARMEPDVRKALMAIYAEKKSSDEASAKAWIDDLVAQDRYLLDVWVG

>CYP102A12 (RPB_3645) Rhodopseudomonas palustris HaA2

MSSSNKLAPIPHPPKQPVVGNMLSIDTKAPVOHLVRLAEELGPIFWLDMMGAPIVIVSGYDLVDEISDEKRED
KAVRGALRRVRTVGGDGLEFTADTSEPNWSKAHNILLTPFGGRAMOSYHPSMVDIAEQLVKKWERLNADDEIDV
VHDMTALTLDTIGLCGFDYRENSEFYRRDYHPFVESLVRSLETIMMTRGLPLENLWMKKRRDTLAEDVAFMNAM
VDEITAERRKAAAVADKMDMLGAMMTGVDKVTGEPLDDVNIRYQINTFLIAGHETTSGLLSCAIYALLKHPEV
LOKAYDEVDRVLGADTSVEPSYQOVNQLGYITQILKETLRLWPPAPAYGVAPIQDETIGGQYHLKRGTEFTTVL
VLALHRDPSIWGPNPDAFDPENFSREAESKRPANAWKPEGNGORACIGRGFAMHEAALALGMILOREFKLIDHT
RYRMVLKETLTIKPEGFKIKVRPRSDKDRATRIASGVSHSVAPAPAAPRARPGHNTPLLVLYGSNLGTAEELA
HRVADLADLNGFATRLGALDQYVGQLPEEGGVLIFAASYNGAPPDNATQFVRWLSGDLPPDAFAKLRYAVEGC
GNRDWTATYQAIPRLIDERLAAHGGRNIFVRGEGDARDDLEGQFEAWFATLGPLAVKEFGIDAAFDRGADDTP
LYGIEPLAPAASQPLAATGVAVAMRVLENRELQDRAASGRSTRHIEIALPQGMSYRVGDHLSVIPRNDPALVA
AVAQRFGFAPDDQIRLSAAPGRRAQLPVGEAVSIGGLLGDHVELQQVATRKQIVALAAHTRCPOTRPKLOALA
GGDGAADDAYRAEVLGKRRSVEFDLLQEHPACELPFAAYLEMLTPLOPRYYSISSSPARDPARASVTVAVVEGP
ALSGRGIYRGACSSWLAGRGSGDTVQATVRATKACFRLPDDDRVPLIMIGPGTGVAPFRGFLOERSARKVGGA
TLGPALLFFGCRHPAQDYLYADELQGFAADGIVELHAAFSRGDGPKTYVQHLIAAQKDRVEFALIEQGAIVYVC
GDGGRMEPDVKAALCATHRERSGADATAAAAWIADLGARDRYVLDVWASV

>CYP102A12 (RPD 1820) Rhodopseudomonas palustris BisB5

MPSTNKLDPIPHPPKKPVVGNMLSLDTTAPVOHLVRLAKELGPIFWLDMMGAPLVIVSGYDLVDEISDEKRED
KAVRGALRRARAVGGDGLFTADTKEPNWSKAHNILLTPFGGRAMQSYHPSMVDIAEQLVKKWERLNADDEIDV
VHDMTALTLDTIGLCGFDYRENSEFYRRDYHPFVESLVRSLETIMMTRGLPLENLWMKKRRETLADDVVEMNAM
VDEITAERRKASESAADKKDMLGAMLAGVDRATGEPLDDVNIRYQINTFLIAGHETTSGLLSCAIYALLKHPD
VLOQKAYDEVDRVLGSDTAVRPSYQQOVNQLSYITQILKETLRMWPPAPAYGVAPIKDEVIGGKYHLKRGTEVTV
LVLALHRDPATIWGPNPDAFDPENFSREAESKRPANAWKPEFGNGORACIGRGFAMHEAALALGMILOREFQLIDH
ORYRMVLKETLTIKPEGFKIKVRPRSDKDRGDEVAAGASQVSTPALAQAAPRARPDHNTPLLVLYGSNLGTAE
ELATRVADLAELNGEFSTRLGALDQYVGHLPEEGGVLIFTASYNGAPPDNATQFVOWLSGDLPKDAFAKLRYAV
FGCGNRDWTATYQATPRLVDERLAAHGGRNIFLRGEGDARDDLEGOFESWFAKLGPLAVKEFGIDAKFARAVD
DAPLYRIEPVAPAAGNAVAAAGGAVPMKVLANRELOQDCAASGRSTRHIETIALPEGISYRVGDHLSVMPRNDPA
LVAAVAQRLGFAPDDQIKLOVAPGRRAQLPIGEAISVGRLLGDEVELOQQVATRKQIAVMAEHTRCPQTRPKLQ
ALAGGDGAADEAYRAGVLAKRKSVYDLMOEHPACELPLHAYLEMLSPLAPRYYSISSSPLRDPSRAAITVAVV
DGPALSGRGHYRGVCSTWLAGRSVGDTIHATVRATKAGFRLPDDDRVPLIMIGPGTGLAPFRGFLOERAARQQ
NGATLGPALLFFGCRHPAQDYLYADELQGFAAEGVVELHTAFSRGEGPKTYVQHLIAAQKDRVEFTLIEQGATIT
YVCGDGGKMEPDVRAALMATHRERSGADAAAASTWIDDLGACNRYVLDVWASA

>CYP102A6 (BJ6T 68860) Bradyrhizobium japonicum USDA 6



MSSKNRLDPIPQPPTKPVVGNMLSLDSAAPVOHLTRLAKELGPIFWLDMMGSPIVVVSGHDLVDELSDEKRED
KTVRGALRRVRAVGGDGLEFTADTREPNWSKAHNILLOPEFGNRAMOSYHPSMVDIAEQLVNKWERLNADDEIDV
VHDMTALTLDTIGLCGFEYRENSEFYRRDYHPFVESLVRSLETIMMTRGLPFEQLWMOKRRKTLAEDVAFMNKM
VDEITAERRKSAEGVDDKKDMLAAMMTGVDRSTGEQLDDINIRYQINTFLTIAGHETTSGLLSYTLYALLKHPD
ILKKAYDEVDRVFGPDVNAKPTYQQVTQLTYITQILKEALRLWPPAPAYGISPLNDETIGGGNYRLRKGTFIT
ILVTALHRDPSVWGPNPDAFNPENFSREAEAKRPINAWKPEFGNGORACIGRGFAMHEAALALGMVLOREKLID
HORYOMHLKETLTMKPEGFKIKVRPRADRERGAYGGPVAVASSGPRAPRKPTTRPGHNTPMLVLYGSNLGTAE
ELATRMADLAEINGFAVHLGPLDDYVGKLPHEGGVLIICASYNGAPPDNATQFVKWLGDDLPEDAFANVRYAV
FGCGNSDWAATYQSVPRFIDEQLSKHGARAVYPRGEGDARSDLDGQFOQKWFPAAAQVATKEFGIDWNETRTAE
DDPLYATEPVAVTAVNTIVAQGGAVAMKVLVNDELONKFGANPSERSTRHIEVQLPSNITYRVGDHLSVVPRN
DPTLVDSVARRFGFLPADQIRLOVAEGRRAQLPVGDAVSVGRLLSEFVELQQVATRKQIQIMAEHTRCPVTKP
KLLAFVGEEAEPLERYRTEILARRKSVEDMLLEYPACELPFHVYLEMLSLLAPRYYSISSSPSVDPARCSVTV
GVVEGPAASGRGTYKGICSNYLSNRRAGDAIYATVRETKAGFRLPDESSVPIIMIGPGTGLAPFRGFLQERAA
RKAKGAALGPAMLFFGCRHPDODFLYAEELKGLAASGITELFTAFSRADGPKTYVQHMLAAQKDRVWPLIEQG
ATIYVCGDGGKMEPDVKAALVATHREKSGSDAAAAARWIEEMGAKNRYVLDVWAGG

>CYP102A6 (RN69 33415) Bradyrhizobium japonicum E109

MSSKNRLDPIPQPPTKPVVGNMLSLDSAAPVOHLTRLAKELGPIFWLDMMGSPIVVVSGHDLVDELSDEKRED
KTVRGALRRVRAVGGDGLFTADTREPNWSKAHNILLOQPFGNRAMOSYHPSMVDIAEQLVNKWERLNADDEIDV
VHDMTALTLDTIGLCGFEYRENSEFYRRDYHPFVESLVRSLETIMMTRGLPFEQLWMOKRRKTLAEDVAFMNKM
VDEITIAERRKSAEGVDDKKDMLAAMMTGVDRSTGEQLDDINIRYQINTFLIAGHETTSGLLSYTLYALLKHPD
ILKKAYDEVDRVFGPDVNAKPTYQOVTQLTYITQILKEALRLWPPAPAYGISPLNDETIGGGNYRLRKGTFIT
ILVTALHRDPSVWGPNPDAFNPENFSREAEAKRPINAWKPEFGNGORACIGRGFAMHEAALALGMVLOREKLID
HORYOMHLKETLTMKPEGFKIKVRPRADRERGAYGGPVAVASSGPRAPRKPTTRPGHNTPMLVLYGSNLGTAE
ELATRMADLAEINGFAVHLGPLDDYVGKLPHEGGVLIICASYNGAPPDNATQFVKWLGDDLPEDAFANVRYAV
FGCGNSDWAATYQSVPREFIDEQLSKHGARAVYPRGEGDARSDLDGQFQKWEPAAAQVATKEFGIDWNETRTAE
DDPLYATEPVAVTAVNTIVAQGGAVAMKVLVNDELONKFGANPSERSTRHIEVQLPSNITYRVGDHLSVVPRN
DPTLVDSVARRFGFLPADQIRLOQVAEGRRAQLPVGDAVSVGRLLSEFVELQOVATRKOQIQIMAEHTRCPVTKP
KLLAFVGEEAEPLERYRTEILARRKSVEDMLLEYPACELPFHVYLEMLSLLAPRYYSISSSPSVDPARCSVTV
GVVEGPAASGRGTYKGICSNYLSNRRAGDAIYATVRETKAGFRLPDESSVPIIMIGPGTGLAPFRGFLQOERAA
RKAKGAALGPAMLEFFGCRHPDODFLYAEELKGLAASGITELFTAFSRADGPKTYVOHMLAAQKDRVWPLIEQG
ATIYVCGDGGKMEPDVKAALVATIHREKSGSDAAAAARWIEEMGAKNRYVLDVWAGG

>CYP102A6(S23 51340) Bradyrhizobium sp. S23321

MSSKNRLDPIPQPPTKPVVGNMLSLDSAAPVOHLTRLAKELGPIFWLDMMGSPIVVVSGHDLVDELSDEKRED
KTVRGALRRVRAVGGDGLFTADTREPNWSKAHNILLOPFGNRAMQSYHPSMVDIAEQLVNKWERLNADDEIDV
VHDMTALTLDTIGLCGEDYRENSEFYRRDYHPEFVESLVRSLETIMMTRGLPFEQLWMOKRRKTLGEDVAEFMNKM
VDEITIAERRKSAEGIDDKKDMLAAMMTGVDRATGEQLDDVNIRYQINTFLIAGHETTSGLLSCTIYALLKHPD
ILKKAYDEVDRVEFGPDVNAKPTYQOVTQLTYITQILKEALRLWPPAPAYGISPLKDEVIGGGKYRLRKGTETT
ILVTALHRDPSVWGPNPDAFDPENFSREAEAKRPINAWKPEFGNGOQRACIGRGFAMHEAALALGMILQREKLID
HORYOMHLKETLTMKPEGFKIKVRPRADRERGAYGGPVAASAAPKAPROQPTARPGHNTPMLVLYGSNLGTAEE
LATRMADLAEINGFAVHLGPLDDYVGKLPQEGGVLIICASYNGAPPDNATQFVKWLGDDLPKDAFANVRYAVFE
GCGNSDWAATYQSVPREFIDEQLSKHGGRAVYPRGEGDARSDLDGQFQKWEPAAAQVATKEFGIDWNETRTAED
DPLYAIEPVAVTAVNTIVAQGGAVAMKVLVNDELONKTGSNPSERSTRHIEVQLPANISYRVGDHLSVVPRND
PTLVDSVARRFGFLPADQIRLOVAEGRRAQLPVGDAVSVGRLLSEFVELQQVATRKQIQIMAEHTRCPVTKPK
LLAFVGEEPETLERYRTEILARRKSVEFDLLLEYPACELPFHVYLEMLSLLAPRYYSISSSPSVDPARCSITVG
VVEGPAASGRGTYKGVCSNYLANRRAGDAIYATVRETKAGFRLPDDPSVPVIMIGPGTGLAPFRGFLOERAAR
KAKGAALGPAMLFFGCRHPDOQDFLYKDELTALAASGITELFTAFSRADGPKTYVQHVLAAQKDKVWPLIEQGA
IVYVCGDGGKMEPDVKAALVAIHREKSGSDAVASARWIEEMGAKNRYVLDVWAGG

>CYP102A6 (BCCGELAOOL 12905) Bradyrhizobium sp. CCGE-LAOO1

MSSKNRLDPIPHPPTKPVVGNMLSLDAAAPVOHLTRLAKELGPIFWLDMMGSPIVVVSGHDLVDELSDEKRED
KTVRGALRRVRAVGGDGLFTADTREPNWSKAHNILLOPEFGNRAMOSYHPSMVDIAEQLVOKWERLNADDE IDV
VHDMTALTLDTIGLCGFEYREFNSEFYRRDYHPFVESLVRSLETIMMTRGLPFEQIWMQOKRRKTLAEDVAFMNRM
VDEITIAERRKSSEGIDDKKDMLAAMMTGVDRATGEQLDDINIRYQINTFLIAGHETTSGLLSYTLYALLKHPD



ILKKAYDEVDRVFGPDVNAKPTYQQVTQLAYITQILKEALRLWPPAPAYGISPLNDET IGGGKYRLRKGTETT
ILVTALHRDPSVWGPNPDAFDPENFSKEAEAKRPINAWKPEGNGOQRACIGRGFAMHEAALALGMILOREKLID
HORYOMHLKETLTMKPEGEFKIKVRPRADRDRGAYGGPVAAVASAPKAQRQPTTRPGHNTPMLVLYGSNLGTAE
ELATRMADLAEINGFAVHLGPLDDYVGKLPQEGGVLIICASYNGAPPDNATQFVKWLGSDLPNDAFANVRYAV
FGCGNSDWAATYQSVPRFIDEQLAKRGARAVYPRGEGDARSDLDGQFOKWEFPAAAQVATKEFGIDWNETRTAE
DDPLYATEPVAVTAVNTIVAQGGAVAMKVLVNDELONRSGANRSERSTRHIEVQLPSNLTYRVGDHLSVVPRN
DPTLVDSVARRFGFLPADQIRLOVAEGRRAQLPVGAAVSVGRLLSEFVELQQVATRKQIQTMAEHTRCPVTKP
KLLAFVGEEDEPLERYRSEILAKRKSIFDLLLEYPACELPFHVYLEMLSLLAPRYYSISSSPSVDPARCSVTV
GVVEGPAASGRGVYKGICSNYLANRRAGDAIYATVRETKAGFRLPDDPSVPIIMIGPGTGLAPFRGFLQERAA
RKAKGATLGPALLFFGCRHPDODFLYADELKALAAGGITELFTAFSRADGPKTYVQHVLAAQKDKVWPLIEQG
ATIYVCGDGSKMEPDVKVALVAIHGEKSGSDAAASARWIDEMGATNRYVLDVWAGG

>CYP102A6 (BF49 1812) Bradyrhizobium sp. BF49

MSSKNRLDPIPQPPTKPVVGNMLSLDSAAPVOHLTRLAKELGPIFWLDMMGSPIVVVSGHDLVDELSDEKRED
KTVRGALRRVRAVGGDGLFTADTREPNWSKAHNILLQPFGNRAMOSYHPSMVDIAEQLVGKWERLNADDEIDV
VHDMTALTLDTIGLCGFDYRENSEFYRRDYHPFVESLVRSLETIMMTRGLPLEQLWMQOKRRKTMAEDVDEFMNKM
VDEITAERRKGGDATDDKKDMLAAMMTGVDRSTGEQLDDVNIRYQINTFLTIAGHETTSGLLSCTLYALLKHPD
ILKKAYDEVDLVLGPNVDVRPTYQQOVTQLTYITQILKEALRLWPPAPAYGISPLNDETIGGGKYRLRKGTETT
ILVTALHRDPSVWGPNPDAFDPENFSREAEAKRPINAWKPFGNGQRACIGRGFAMHEAALALGMILQREFRLID
HORYOMHLKETLTMKPEGFKIKVRPRADRERGAYGGPVAVSSAPKAPROQPTARPGHNTPMLVLYGSNLGTAEE
LATRMADLAEINGFAVHLGPLDDYVGKLPQEGGVLIICASYNGAPPDNAIQFVKWLGDELPKDAFANVRYAVE
GCGNSDWAATYQSVPRFIDEQLSAHGARAVYPRGEGDARSDLDGQFOQKWEFPAAAQVATKEFGIDWNEFTRTAED
DPLYAIEPVAVTAVNTIVAQGGAVAMKVLVNDELONKAGSNPSERSTRHIEVQLPSNINYRVGDHLSVVPRND
PTLVDSVARRFGFLPADRIRLOQVAEGRRAQLPVGDAVSVGRLLSEFVELQQVATRKQIQIMAEHTRCPVTQPK
LLAFVGEEPETLERYRSEILAKRKSVFDLLLEYPACELPFHVYLEMLSLLAPRYYSISSSPSVDPVRCSVTIG
VVEGPAASGRGTYKGICSNYLANRRAGDVIHATVRETKAGFRLPDDPSVPIVMIGPGTGLAPFRGFLOERAAR
KAKGAALGPAMLFFGCRHPDODFLYADELKALAASGITELFTAFSRAEGPKTYVQHVLAAQKDKVWPLIEQGA
IVYVCGDGSKMEPDVKAALVATHREKSGGDAATAARWIEEMGARNRYVLDVWAGG

>CYP102A28 (LMTR13 28840) Bradyrhizobium icense

MASSNKLSPIPHPPKKPVVGNMLSLDPNAPVOHLVKLSKELGPIFWLDMMGAPIVIVAGHDLIDELSDEKRED
KTVRGSLRRVRAVGGDGLFTADTTEPNWSKAHNILLOPFGNRAMQSYHPSMVDIAEQLVKKWERLNADEEIDV
VHDMTALTLDTIGLCGFDYRENSEFYRRDYHPFVESLVRSLET IMMTRGLPLENLWMQOQKRRKTLAQDVVEMNKM
VDEIIAERRGSAEATEAKKDMLGAMMTGIDRSTGEQLDDINIRYQINTFLIAGHETTSGLLSCTIYALLKHPE
VLKKAYEEVDRVLGPDINARPTYQOVTQLTYITQILKEALRLWPPAPAYGITPLODEATIGGGKYKLKKNTEIT
VLVMALHRDPSVWGPNPDVEDPENFSREAEAKRPINAWKPEGNGORACIGRGFAMHEAALATIGMILOREKLVD
VHRYOMHLKETLTVKPDGEFKIKVRPRGDKDRGVFAGRTAVAAAASSAAAPQARTRPGHNTPLLVLYGSNLGTA
EELATRVADLAEVNGFATKLGALDDYVGKLPEQGALMIFCASYNGAAPDNATQFVKWLDSGLPKDAFAKVRYA
VEGCGNSDWAATYQSVPRLIDEGLAVHGARSLYARGEGDARSDLDGOFEKWFAAAAPAAMKELGVDSGEFARSA
DDAPLYSIEPVAPSAVHTIVAQGGVAPMKVLVNSELONKTGASRSDRSTRHIEVELPPGIAYRVGDHLSVVPR
NDPALVDSVARRFGFLPADQIRLHVAEGRRAQLPVGDAVSVGRLLTEFVELQOIATRKOIQIMSEHTRCPVTK
PKLLAYVGDDGASTELYRSDVLAKRKSVFDLLEEHPACELPFHAYLEMLSLLAPRYYSISSSPSSDPARCSVT
VGVVEAPASSGRGVYKGVCSNYLAGRRVGDTVHATIRETKAGFRLPDDAAQPVIMIGPGTGLAPFRGFLQERA
HRKAQGAKLGPAMLFFGCRHPEQDFLYADELKAFANDGIAALHTAFSRAEGPKTYVQHOVTAQKDRVWSLIEQ
GAIVYVCGDGGKMEPDVKAALVAIYREKSGADAEAGLHWIDDLGTKNRYVLDVWAGG

>CYP102K1 (AZC_3520) Azorhizobium caulinodans

MSETSTPPALKSVDLGLAAGTVRVGWFPGASREAVLAAVRGAAGLSGETAFHVETADGVTIALDDSVPAGTRL
RLVVQGEVPSSAAPALHRPVPGPKPYPVVGNLPELHNAEGLVAAVDALHAKHGEFFAFQVGGKRAYFCSDADI
ISEMCAAPDVFAKLVEGRGGLGNLAEKSVGSALFTASDNDPLWHQAHRILAPAFGATALKNYYGRIVEVADDL
LDHLDRLAPGESFLATDLMTRMTFEAISYAAFNRRYGAIDSPALPAFVEAMNVVLTDAMAEPKRLLPEVEYHE
ARKTRAAADKIMLEEVETITAERRFAMAAGAPVPTDLLOQVMLTTPDRVTGOQKLPDDNIRGQLIVLLIAGHETT
SGMLAYALYHLWKYPETMEKLIAEVDEVLGRDESYKPTYEDVGRLAYTQRVLKEALRLCPPVPMEFPRYVTRDA
TVGNGRYDLKAGERIFVSLSAMOQKNPREFWGADALVFRPERFGPEEEKHHHPHAYHPFGMGARSCIGEFQFALVE
AKMVLARFIQRFTARPKDPHYVLCHKQALTVKPDHLDMLLERRPEVKGRFPVRTEAPKTQGAPLAVAQAGGRP



MRVLYGSNMGGCRDIALSLAQQAGARGFAATVAELDEQVGOPWLTDGPVVIVTSTYNGTPPDNAARFAKWLET
APAGVCAGVRHAVLGCGNTOWHOTFOKFPKTIASGLAALGGTALLDEGTADAAGDYEAAVEGWTAALWPALEA
AFGGAAGAAVIGSAEAAAEAPAVKVEVVNFAGAATGAAPRTGTRLDOGAQLSRIRVNRELLSPGAQGSTRHIE
IPLPAGTSYAAGDHLAVFPVNPPALVAAAAARCGLAPETQVLLTALHPDAASEAGLPFGVPVSVGELLAEHVD
LAGPVTRRDLRAWAQAAQCPPDRARIAGWLSDFPSAVAEAKPRMEDLLAQVPSVQLDLAALLTVRPALKPRYY
SISSSPLMSPDACALTVGVHQFTTADGVRHDGLCSSYLVSCGEDAPVRVLVKDTGSTFHLPADPAVPLILVGP
GTGLAPLRGFIQERHALRAQGRATGPVLLFEFGCRDDGDYLYREELEAYRDEGTLSLLAVGEFSRRPGTPRTYVQ
DLLRTHGDAVREQVAAGASILICGNARTMAPDVHAAFLELLGAGAVAELEAGGRYLQDVWASS

>CYP102AC1 (SAMCFNEI73 pB0314) Sinorhizobium americanum

MSKLEEIPQPKGLPVLGHITSINPHAPVQSLIRLSKELGPIFRLOTFGRNVIIVGNQELTAELCDETRECKAL
HPPLAELRTIGNDGLETADNNESNWGKAHRLLTPAFGPLGLKSMESKMVDVVDOMLVRWERFGSDAEIDVADN
MTRVALDTIALCAFDHRENSFYRNERHSEVTAMEGALKEVSRRALFPPGASKLMFLRNRRFKAHTRTLRALAD
DLIDKRRLDARLGERSDLLDIMLTTKDOETGEMLSRENIGYQMITFLIAGHETTSGLLSFATWLLLKNPEELS
RLOAHVDDALGGEPPTAQDLGKLDCVEQALMETLRLWPTAPGFAVHPIENTTLAGSYRLTPDDILLILLPVLH
RDPKVWDEPDVFRPAREFNFDHAKEALQHAWKPEGNGOQRACLGRGFAMOQEAVLVMAMMLOREYISLVDDSYELV
VGETLTMKPIGLRIRAKRRHWSAGMPRRSAPAASKEQVLRRVPRSIADRGPVLIIYGSNTGMSESFAKRIGSE
AATRGYAPVVAPADDYSFGLPVDIPEVVVTASYEGLPPNNARRFLAWAESLPPDTLAGLPFAVEGCGNRHWVQ
TWOAVPKRLEAALARAGAVPVAKRGEADAGGDVLASLDAWSAELWEALAAEV

>CYP103A1 (Ach5 52420) Agrobacterium tumefaciens Achb

MIANSSTDVSVADQKFLNVAKSNQIDPDAVPISRLDSEGHSIFAEWRPKRPFLRREDGIFLVLRADHIFLLGT
DPRTRQIETELMLNRGVKAGAVEFDFIDHSMLEFSNGETHGKRRSGLSKAFSFRMVEALRPEIAKITECLWDDLQ
KVDDENFTEMYASQLPALTIASVLGLPSEDTPFFTRLVYKVSRCLSPSWRDEEFEEIEASATIELQDYVRSVIA
DSGRRMRDDFLSRYLKAVREAGTLSPIEEIMOQLMLITLAGSDTTRTAMVMVTALALONPALWSSLRGNQSYVA
AAVEEGLRFEPPVGSFPRLALKDIDLDGYVLPKGSLLALSVMSGLRDEKHYEHPQLEFDVGROQOMRWHLGEFGAG
VHRCLGETLARIELQEGLRTLLRRAPNLAVVGDWPRMMGHGGIRRATDMMVKLSEDL

>CYP103A2 (Atu 6150) Agrobacterium fabrum

MITSSISGTDOQFONATQPKELDPDAVPVSRLDSEGHEIFAEWRPKRPEFLRREDGVELVLRADDIFLLGTDPR
TROIETELMLNRGVTRGAVEDLIRYSMLFSNGEVHVKRRSAFAKTFAFRMIDALRPEITKLTEHLWDDVPRVD
DEFDFAEMYASKLPALTIASVLGLPEFGDAPEFEFTRLVYNVSRCLSPSWGEDDFPEIEASAVELODYVRAVVADRS
RRISDDFLSCYLKAVREEGTLSPIEEIMQLVFLILAGSDATRNAMVMLPTLLLONPVVWSSLCHDQSGVAAAV
EEGLRFEPSVGSFPRLALEDIDLDGYVLPKGSFLALSIMSGLRDERHYEHPOQLEDIKRKOMRRHLGFGAGVHR
CLGEALARIELQEGLRTLLRRAPSLRVTGDWPRMIGHGGARRATGMTVNLGVDR

>CYP103A4 (Avi_ 8251) Agrobacterium vitis

MISELNPENVSVAALDRFGHEIFKEWRPKRPFLHRQODGVYVVLRADDVLGLSSDPRTROQIETELMLNRGVNEG
AVFDEFVRYSMLESNKETHRRRRSPFTRTFAFRMIENLRPOQIRQLTEMLFRDLKELGSEFNFVAEYSSKLPAVTI
ASLLGLPSSDIPYFTQLVYRVARCLSPSWRDADFPDIEKSAVEFKNYVOAVINDRRTDPRDNEFLSSY INATRE
AEDLSPVEGLTQLMLIILAGTDTTKTGLTALTGQLLOHRQAWDALLKDVTLVPAAVEEGLRFEPPVGSYPRSA
RVDIDLDGFILPKGSLLALCTMSALRDEKHYAHPQLFDIHRKOMRWHMVEFGAGEHRCLGEALARLEMQEGLAT
VLRHAPNLSTEGEWQGIQGHGGVRRIAEMRVGEFMREN

>CYP104Al (Ach5 52430) Agrobacterium tumefaciens AchS5

MLEFAPVDDVTTIDDLTLDPYPIYRRMRVONPVVHVASVRRTEFLTKAFDTKMVKDDPSRESSDDPSTPMKPAFQ
AHTLMRKDGTEHARERMAMARAFAPKAIADHWAPIYRDIVNEYLDRLPRGDTVDLFAEICGPVAARILAHILG
ICEASDVEIIRWSQRLIDGAGNFGWRSELFERSDEANAEMNCLENDLVKKHRSAPNPSAFATMLNAPDPIPLS
QIYANIKIAIGGGVNEPRDALGTILYGLLTNPEQLEEVKRQOCWGOAFEEGLRWVAPIQASSRLVREDTEIRG
FIVPKGDIVMTIQASANRDEDVFEDGESENVFRPKSAHQSFGSGPHHCPGAQISROTVGAIMLPILFDREFPDM
ILPHPELVOWRGFGFRGPINLPVTLR



>CYP104AZ2 (Atu_6151) Agrobacterium fabrum

MOLAPVDRVTTIDDLTLDPYPIYRRMRAQTPVVRVASVMRTFLTKASDTKMVKDOQPRRESSDDPNTPMKPAEQ
AHTLMRKDGAEHARERMAMAKAFAPKTTAEHWAAIYRDIVNEYLDRLSRGSTVDLFAEICGPVAARILAHILG
ISEASDAEMIRWSQRLIEGAGNFGWRPEPFERANEANAEMNRLEDNLVEKHRAEPNPSAFAIMVTASDPIPMS
QIYANIKIAVGGGINEPRDALGTIIYGLLTNPEQFEEVKRQOCWGOQVFEEGVRWVAPIQASSRLVLEDTEIRG
FLVPKGDTVMTIQASANRDEDVEDDGERENVFRONNAHQSEFGSGPHHCAGAQISROTVGAIMLPTLFERFPNM
TLTNPDAVOWRGFGFRGPISLPVTLI

>CYP104A5 (A6B35 33065) Mesorhizobium amorphae

MRLVPVDRVSTIDELTEFDPYPIYRRMRAQTPVVHVASVORTFLTKASDTKMVKDOQPERFSSDDPNTPMKPAEQ
AHTLMRKDGAEHARERMAMAKAFAPKTIAEHWAPIYRDIVNEYLDRLPRGGTVDLFAEICGPVAARILAHILG
ICGASDAEMIRWSQRLIDGAGNFGWOQPEPFERSDEANAEMNRLEFDNLIEKHRAEPNPSAFAIMVNAPDPIPMS
OMYANIKIAIGGGINEPRDALGTIVYGLLTNPEQFEEVORQOCWGOAFEEGVRWIAPTIQASSRLVREDTEIRG
FLIPKGDTVMTIQASANRDEEVFEDGEREFNVFROQKIPHQSFGSGPHHCAGAQISROTVGAIMLPMLFERFPNM
TLPDPOVVOWRGFGFRGPINLPVKLS

>CYP104A6 (APZ00_12855) Pannonibacter phragmitetus

MPLAPLDETTTIAQLTDDPYPVYRRMRAETPVIRVASVKRTFLTKAVHTKAVKDNPELFSSDDPNTPMKPAFQ
AHTLMRKDGEEHRRERMAMOPAFTPKAIRCNWAELYQSTAEDYVSRLPRGOQTVDLEFTDLCGPVAARILAHILG
VEEATDEEMORWSQLLIDGAGNEFGWRPEPFEASDKANAEMNALFDRLOARHKAEPNASAYSIMLNAADPIPLS
QIYANIKIAIGGGINEPRDALATIIYGLLSNPDQLAEVRRQEAWEQAFEEGVRWVAPIQASSRRVLEDTEIGG
FEIPKGDTVMTIQASANRDEDIYONGEEFFVFRDKNPHOAFGSGPHHCAGAHIARRTVGQIMLPLLFDRFPDM
ELPDPSAVKWKGFGFRGPINLPVKLN

>CYP104A7 (ACP90_00230) Labrenzia sp. CP4

MAVAPVDETLTLADLTRDPYPIYKRMRAETPIVQVPAANRIFLTKAKHTKMVKDDPELYSSDDPVTPMRRAFL
AHTLMRKDGEEHRRERMAMOPAFSPKVIKTDWADLYRKIAAEYLDRLPRGETVDLEFTDLCGPVAARILAHILG
LDEVGDADMORWSQVLIDGAGNEFGFADEPFARSDAANAEMDAVEDSLIARHLAEPNNSAFSVMLNARDPIPRS
QIYANIKIAIGGGINEPRDALATIIYGLLTNPDOQLEEVKRONAWADAFEEGVRWVAPIQASSRRATRDLEIDG
IDIPEGVTLMTIQASANRDEDLYEDGESENVEFRKKAPHQAFGNGPHHCAGAHISRRTVGEIMLPMLEFEREFPGM
TLDKPEDVVWSGFGFRGPLNLPVKLN

>CYP104A7 (BOE33 11740) Labrenzia aggregate

MAVAPVDETLTLADLTRDPYPIYKRMRAETPIVQVPAANRIFLTKAKHTKMVKDDPELYSSDDPVTPMRRAFL
AHTLMRKDGEEHRRERMAMOPAFSPKVIKTDWADLYRKIAAEYLDRLPRGETVDLFTDLCGPVAARILAHILG
LDEVGDADMORWSQVLIDGAGNEFGFADEPFARSDAANAEMDAVEDSLIARHLAEPNNSAFSVMLNARDPIPRS
QIYANIKIAIGGGINEPRDALATIIYGLLTNPDOQLEEVKROQDTWADAFEEGVRWVAPIQASSRRATRDLEIDG
IDIPEGVTLMTIQASANRDEDLYEDGESENVEFRKKAPHQAFGSGPHHCAGAHISRRTVGEIMLPMLEFERESGM
TLDKPEDVVWSGFGFRGPLNLPVKLS

>CYP104A8 (S58 14830) Bradyrhizobium oligotrophicum

MLTASLAPLDETITIADLTRDPYPIYORLRREAPVLRVKSVGRTFLTKAADTKYVKDNAALFSSDDPNTPMKR
AFLAHTLMRKDHDEHRAERMAMMPALMPKTIEAAWEPLYRQFATDYLDRLPRGEVVDLFPALAGPLAARILAH
VMGVPDASDADMORWSQTLIDGAGNFGWTPGPEFDASDVANAEMDRCIRANMARVRAMPDSSALSEFMVNAKNPT
PESQIIANIKIAIGGGINEPRDALLTILYGLLTNPEQLEAVRAQDKWRSAFEEGVRWVAPIQASSRLVMEDTE
IRGCLIPKGDTVMTIQASANRDEELFTDGESYNALRDPNPHOAFGNGPHHCAGAHLSRRTVGAILLPMLEFERFE
PRMELPEPAGVRWHGFGFRGPLNLPVRLQ

>CYP104A9 (BBta 6721) Bradyrhizobium sp. BTAil

MPIASLAPLDETITIAELTRDPYPIYQRLRRDAPVLRVKSVGRTFLTKAADTKYVKDNAALESSDDPNTPMKR
AFLAHTLMRKDHDEHRAERMAMMPALMPKTIEQEWGPLYTTFAADYLDRLPRGEVVDLFPALAGPLAARILAH



VMGIPDASDADMORWSQTLIDGAGNFGWTPGPFDATDIANAEMDRCIRANMARVRNEPDSSALSEMVNAKKPI
PESQITIANIKIAIGGGINEPRDALLTILYGLLTNPEQLEAVRAQDKWRSAFEEGVRWVAPIQASSRLVMEDTE
IRGCLIPKGDTMMTIQASANRDEDLEFEDGETYNALRDPNPHQSEFGNGPHHCAGAHLSRRTVGAILLPMLFERF
PKMTLPDPASVRWHGFGFRGPLNLPVRLQ

>CYP104A10 (BRADO 1377) Bradyrhizobium sp. ORS 278

MLTASLAPLDETITIAELTRDPYPIYQRLRREAPVLRVKSVGRTFLTKAADTKYVKDNAALEFSSDDPNTPMKR
AFLAHTLMRKDHDEHRAERMAMMPALMPKTIEAVWEPLYTKFANEYLDRLPRGETVDLFPALAGPLAARILAE
VMGVPDASDEEMORWSQTLIDGAGNFGWTPGPFDASDRANAEMDRCIRANMERVRAEPDSSALSEMVNAKNPI
PESQITIANIKIAIGGGINEPRDALLTILYGLLTNPEQLEAVRADNTWRAAFEEGVRWVAPIQASSRLVMEDTE
IRGCLIPKGDTVMTIQASANRDEELFTDGEHYNALRDPNPHOAFGNGPHHCAGAHLSRRTVGAILLPLLFERFE
PKMELVDAASVRWHGFGFRGPLGLAVRMA

>CYP104A11 (BMGO3 04545) Thioclava nitratireducens

MALAPLDEEITLAQLTTDPYPIYRRLRAESPVLRVASAGRTFLTTAELTKKVKDNPELFSSDDPNTPMKPAFR
AHTLMRKDGEEHLRERMAMAPALTPKRIQTDWGPLYEKFAEEYVGRLPRGETVDLEFSELCGPLAARILAHVLG
IPEASDAQOMORWSQHLIDGAGNFGWQPEPFATISDKANDEMDALFTELREKRIAEPDGSAYSVMLNAENPIPMS
QIWANIKIAIGGGINEPRDALATIIYGLLTNPDQLEQVRAEGAWSKAFEEGVRWVAPIQVSSRLVTEDTELGG
FEIPKGDTVMTIQASANRDESIYENGEEYFVEFRDKNPHQAFGNGPHHCAGAHTIARRTVGKITILPLLFDREPDM
RLPDPDAVIWRGFGFRGPINLPVELN

>CYP104A12 (BF49 3851) Bradyrhizobium sp. BF49

MTYVTDRSSPLDETITIADLVRDPYPIYKRLRRQAPVLRVKSVGRTFLTKAADTKYVKDNPALFSSNDPNTPM
KRAFLAHTLMRKDHEEHRSERMAMMPALMPKTIESVWAALYADLAEAYLDRLPRGEVVDLEFPALAGPLAARIL
AHAMGVPDASDEDMQORWSOMLIDGAGNFGWTPGPFQATDIANAEMDRCIRANAERVRAEPDSSALSEFMVNAKN
PIPESOMIANVKIAIGGGINEPRDALLTVLYGLLTNPDOQLEAVRAGGKWRAAFEEGIRWVAPIQASSRLVVED
TEIRGCEFIPKGDTVMTIQASANRDEDVEFQDGENYNALREPNPHOAFGNGPHHCAGAHLSRRTVGDILLPLLFEFE
REFPKMTLPDPVSVRWHGEFGFRGPLNLPILLQ

>CYP104A13 (BO069 11765) Sulfitobacter sp. AM1-D1

MADLAPLDEKITLOELDRDPYPIYRRLRREAPVLRVKSAGRTLLTKAEDTRYVKDTPEIFSSDDPNTPMKRAF
WAHTLMRKDGEDHKRERMAMAPAFAPRVIKEDWMPQYMRIAEQYVSRLPRGEIVDLESILSGAYAARGLAILL
GMPEASDEEMMEWSQALIEGAGNFGWADAPFERADRANTQIHALLDHIQERHRAEPDNSAFSVMLNADDPIEE
KOIYSNIKIAIGGGINEPRDSLNTVIYGLLTHPDQLAEVRRHDHWEQAFEEAVRWVAPIQVSSRLVTODTELR
GFLIPKGDTVMTVQASANRDEDIYHDGESENVYRDKAPHQAFGNGPHFCOGTHVARRAVGQIMLPMLEDREPK
MSIPDRDDVIWKGEFGFRGPIQIPVLLK

>CYP104A14 (SAR116 2093) Candidatus Puniceispirillum marinum

MPLAPCDDTVTIADLTYDPYRFYKTARHHHPVVNVSSVKRTMLTKAEDTKEVKDNWQIFSSDDPSTPMKRAFEQ
AHTLMRKDGAEHMRERTAMTAAFSQRNIRDVWVPLYEKIVDDYIGRLPRGETVDLFHALAAPVSARCLSHLIG
LEHASDTDLCRWSQTLIDGAGNFGWADAPFAATDRANDEINQSIQKTVDGHDANETPHAIAAMLNLEVPMDID
VIRSNIKIVIGGGINEPRDAMLTAIYGVLTNPDOLADAKSDNSLWHHAFEESVRWVAPIQVSSRRTLEDVEIR
GYLIPKGDVVMTVQASANHDEDMYEDGHLENLHRPKQPHOAFGNGPHFCLGTHIARRTVADIVLPRLEDREPN
LALDLGAPVLFQGFGFRGPINLPVKLH

>CYP105BF3 (G432 19820) Sphingomonas sp. MM-1

MTTETQIQEKPVPETTFPWERGTYDPPPAYAWLREHEPVRRVVLHDGTPAWLVTRYNDVRSILADPRVSSNQON
LPGFPOIELLPRPSEEESTFLNMDAPRHTLFRRLISKHFIVKKLEVMRPRIQALVDEHIDHIIDRSEPFDEVE
EIALPVPSTVIAWLLGVPPSDHPFFNRETEALLAASLGTEEATERATEAYANINDYVDRLIAEREKLDDPGDD
ILGDLVRASREGQIERRDVLNTAWLLLVAGHDTTANMIGLGMLTLLEHPDOQLAQLQAEPALIPDAIEELLRYL
TVVHLITLRIATEDIEIGGVTIPAGEGIIPLNFAANRDDGHFPDAAKFDIRRRPRDHVAFGYGVHQCIGQALA
RIELQIVFETLLRRIPNVRLATDPADIQFKSHASINGIARLPVAL



>CYP105BF3 (K663 19828) Sphingobium sp. MI1205

MTTETQIQEKPVPETTFPWERGTYDPPPAYAWLREHEPVRRVVLHDGTPAWLVTRYNDVRSILADPRVSSNQON
LPGFPOIELLPRPSEEESTFLNMDAPRHTLFRRLISKHFIVKKLEVMRPRIQALVDEHIDHIIDRSEPFDEVE
EIALPVPSTVIAWLLGVPPSDHPFFNRETEALLAASLGTEEATERATEAYANINDYVDRLIAEREKLDDPGDD
ILGDLVRASREGQIERRDVLNTAWLLLVAGHDTTANMIGLGMLTLLEHPDOQLAQLOQAEPALIPDATIEELLRYL
TVVHLITILRIATEDIEIGGVTIPAGEGIIPLNFAANRDDGHFPDAAKFDIRRRPRDHVAFGYGVHQCIGQALA
RIELQIVFETLLRRIPNVRLATDPADIQFKSHASINGIARLPVAL

>CYP105BF3 (SJA C2-04970) Sphingobium japonicum

MTTETQIQEKPVPETTEFPWERGTYDPPPAYAWLREHEPVRRVVLHDGTPAWLVTRYNDVRSILADPRVSSNQON
LPGFPOIELVPRPSEEESTFLNMDAPRHTLFRRLISKHFIVKKLEVMRPRIQALVDEHIDHIIDRSEPFDEVE
EIALPVPSTVIAWLLGVPPSDHPFFNRETEALLAASLGTEEATERATEAYANINDYVDRLIAEREKLDDPGDD
ILGDLVRASREGQIERRDVLNTAWLLLVAGHDTTANMIGLGMLTLLEHPDOQLAQLQAEPALIPDAIEELLRYL
TVVHLITILRIATEDIEIGGVTIPAGEGIIPLNFAANRDDGHFPDAAKFDIRRRPRDHVAFGYGVHQCIGQALA
RIELQIVFETLLRRIPNVRLATDPADIQFKSHASINGIARLPVAL

>CYP105CX1 (LH19 26270) Sphingopyxis macrogoltabida 203

MSNTATELPYFPMPRDSKCPEFSPPPELKRIQQOETPVSKVRIWDGREAWLVTRYDDVREVLRDOREFSVNPHHPG
WPPMSAGQGATRRDLKPNIFALDNPVHNELRRMOSADFRIAQIEGWRPRVQQLVDEAIDAMLEMPKPVDLWEA
FALKIPSIVICELLGVAYEDSEFFOHHSDRLVKTGSTSEEIGESMDALRGFLRDLVEKKVVTPTEDILSRMAT
QOVKEGLLTASEVADLCVMLLIAGHDTTSNTICLATILLLOHPDOLEKFRNGDDEVVAKGVEEILRFLDVPHL
GRRRVALEDVEVGGQLIRAGEGVIAAQMIADRDETAFEDPDKEFDIDRDARHHLGFGFGTHQCLGOPLVRVEVQ
IALATLFRRIPTLQLAVPMEEIRFDYDALVYGVHELPMTW

>CYP107AN1 (bll 6537) Bradyrhizobium diazoefficiens USDA 110

MVTPGSGAAIGVEVSCGNRFEVTMNEQAQPAGGDPLEFNPLSPDFIRNPYPHYDRLRAIDPIHVTPEFGQEFVASR
HADVSLVMRDKRFGKDEFVERSKRRYSEKIMDEPVFRSMSHWMLOADPPDHTRLRGLVVKAFTARRVEDMRPRI
QEIVDEAIDAVIDRGHMDLIEDFAFRLPVTIICDMLGIPEDHREVFYKSSRDGGRLLDPVPLTPEETIAKGNAG
NMMAQOMYFOQOLFELRRRNPADDLTTQLVOQAEEDGNKLTNEELTANITILLFGAGHETTVNLIGNGLLALHRNPD
QLALLKARPELMVNAIEEFLRYDSSVOMTGRVTLEDIDDLGGRKIPKGETVLCLLGSANRDPAVYPDRPDRLD
VTRPNVKPLSEFGGGIHFCLGAQLARIEAEIATATLLRRLPDLRIDDVENPEWRPTEFVLRGLKSLPASW

>CYP107AN1 (BJ6T 28960) Bradyrhizobium japonicum USDA 6

MNEQVQPAGGPLENPLSPDFIRDPYPHYDRLRTIEPIHVTPFGQFVTSRHADVSLVMRDKREGKDFVERSKRR
YSPAIMDEPVFRSMSHWMLOSDPPDHTRLRGLVVKAFTARRVEDMRPRIQATVDQAIDAVIERGHMDLIEDFA
FRLPVTIICDMLGIPEDHRETEFYNSSRDGGRLLDPVPLTPEEIAKGNAGNMMAQMYFQOLFELRRRNPGDDLT
TOLVOAEEDGNKLTNEELTANIILLEFGAGHETTVNLIGNGLLALHRNPDOLALTLKARPELMVNAIEEFLRYDS
SVOMTGRVALEDIADLGGKSIPKGETVLCLLGSANRDPAVYPDRPDRLDVTRPNVKPLSFGGGIHFCLGAQLA
RIEAETATATLLRRLPDLRIDDVENPEWRPTFVLRGLKRLPASW

>CYP107AN1 (RN69 14145) Bradyrhizobium japonicum E109

MNEQVQPAGGPLENPLSPDFIRDPYPHYDRLRTIEPIHVTPFGQFVTSRHADVSLVMRDKREFGKDFVERSKRR
YSPAIMDEPVFRSMSHWMLOSDPPDHTRLRGLVVKAFTARRVEDMRPRIQATVDQAIDAVIERGHMDLIEDFA
FRLPVTIICDMLGIPEDHRETEFYNSSRDGGRLLDPVPLTPEEIAKGNAGNMMAQMYFQOLFELRRRNPGDDLT
TOLVOAEEDGNKLTNEELTANIILLEFGAGHETTVNLIGNGLLALHRNPDOLALTLKARPELMVNAIEEFLRYDS
SVOMTGRVALEDIADLGGKSIPKGETVLCLLGSANRDPAVYPDRPDRLDVTRPNVKPLSEFGGGIHFCLGAQLA
RIEAETATATLLRRLPDLRIDDVENPEWRPTEFVLRGLKRLPASW

>CYP107AN1 (BF49 5136)Bradyrhizobium sp. BF49



MNEHVQGTGGPLENPLSPDFIRDPYPHYERLRAIFPIHVTPFGQFVTSRHADVSLVMRDKREFGKDEFVERSKRR
YSEKIMEEPVFRSMSHWMLQADPPDHTRLRGLVVKAFTARRVEDMRPRIQEIVDQTIDAVVDRGHMDLIEDFA
FRLPVTIICDMLGIPEDHRETEFYNSSRDGGRLLDPVPLSPEEIAKGNAGNMMAQMYFOQOLFELRRKNPGDDLTI
TOLVOQAEEDGNKLTNEELTANIILLFGAGHETTVNLIGNGLLALHRNPDQLALLKARPELMVGAIEEFLRYDS
SVOMTGRVALEDIDDLGGAKIPKGETVLCLLGSANRDPAVYPDRPDRLDVTRONVRPLSFGGGIHFCLGAQLA
RLEAETATATLLRRLPDLRIDDVENPEWRPTEFVLRGLKRLPASW

>CYP107AN1 (S23 17940) Bradyrhizobium sp. S23321

MNEQAQPAGGDPLENPLAPDFIRDPYPHYDRLRTLDPIHVTPFGQFVASRHADVSLVMRDKREFGKDEFVERSKR
RYSPAIMDEPVFRSMSHWMLOADPPDHTRLRGLVVKAFTARRAEDMRPRIQEIVDQAIDAVINRGHMDLIEDE
AFRLPVTIICDMLGIPEDHREVEFYKSSRDGGRLLDPVPLSKEETAKGNAGNMMAQMYFOQLFELRRKTPGDDL
ITOQLVOAEEDGNKLSNEELTANIILLFGAGHETTVNLIGNGLLALHRNPDOQLALLKARPELMVNAIEEFLRYD
SSVOMTGRVALEDIDDLGGKKIPKGETVLCLLGSANRDPAVYPDHPDRLDVLRONVRPLSFGGGIHFCLGAQL
ARIEAETIATATLLRRLPDLHIDDVENPKWRSTEFVLRGLTELPASW

>CYP107AN2 (BRADO 5601) Bradyrhizobium sp. ORS 278

MSELWERDHMNEHVOAAKAAPLENPLSPEFIRNPYPEFYQQLRDNDPVHVTPEFGSFLASRHAESSLVLRDKREG
KDFVARSIRRYGPEIMNEPIFRSMSHWMLOQODPPDHTRLRGLVVKAFTARRVEDMRPRIQAIVDSTLDEIIPR
GRMDLIEDFAFKLPVIVICDMLGIPEEHREAFYKSSREGGRLLEPVPLSKAETEEGNAGNAVSRAYFQHLFEL
RRKQPGDDLTTOLLOAEEDGAKLSHEELTANIILLFGAGHETTVNLIGNGLLALYRNPDOQLALLKARPELMTN
ATIEEFLRYDSSVOQLTGRVALEDIEDLGGRRIPAGETVLCLLGSANRDPAVYPDNPEQLDITRANVKPLSEGGG
IHHCLGAQLARIEAEVAIGTLLRRLPELKLDDPDNPEWRPTFVLRGLKRLPAHW

>CYP107AN2 (S58 20060) Bradyrhizobium oligotrophicum

MNEHVOANKAAPLENPLSPEFIRDPYPFYAQLRDNDPMHVTPFGAFLASRHAESSLVLRDKRFGKDEFVARSIR
RYGPDIMNEPVEFQSMSHWMLQODPPDHTRLRGLVVKAFTARRVEDMRPRIQEIVDRTLDEVIPOGRMDLIEDFE
AFKLPVTVICDMLGIPEEHREAFYKSSREGGRLLEPVPLSKAEIAEGNAGNAVSKAYFOHLFELRRKQPGDDL
TTOLLOAEEDGAKLSHDELTANIILLFGAGHETTVNLIGNGLLALHRNPDQLALLKARPELITNAIEEFLRYD
SSVQLTGRVALEDIEDLGGRRIPKGETVLCLLGSANRDPAVYPDDPEKLDIVRANVKPLSFGGGIHHCLGAQL
ARIEAEVAIGTLLRRLPELKLDDPDSPEWRPTFVLRGLKRLPAHW

>CYP107AN2 (BBta_ 6122) Bradyrhizobium sp. BTAil

MNELVQOAAKAAPLENPLSPEFIRDPYPEFYQQLRDNDPMHVTPFGSVLASRHAEASLVLRDKREFGKDEFVDRSIR
RYGPEIMOEPVFRSMSHWMLOQODPPDHTRLRGLVVKAFTARRVEDMRPRIQQIVDRTLDEVIPHGRMDLIEDFE
AFKLPVTVICDMLGIPEEHREAFYRSSREGGRLLDPVPLSKAEIAEGNAGNAVSTAYFOQHLFELRRKHPGDDL
TTOLLOAEEDGAKLSHEELTANIILLFGAGHETTVNLIGNGLLALHRNPDQLALLKARPELITNAIEEFLRYD
SSVQLTGRVALEDIEDLGGRRIPKGEAVLCLLGSANRDPAVYPDAPEQLDITRANVKPLSFGGGIHHCLGAQL
ARIEAEVAIGTLLRRLPELKLDDPDNPEWRPTEFVLRGLKRLPAHW

>CYP107JE1 (NT26_0569) Rhizobium sp. NT-26

MRGRSEADALPLEAPLDLLDPSEVCDPYTIYRRLRTHDPVHRSRNGGWILTRHRDIVSALGDPSLGNAPSRYS
VVAPRNRGRYVCANVAQNILPFLDKPEHVRPRRILSRVLSTHMKDNPLDIAQTIARQLLDPQLARRQMDAIADFE
GTPLSAEVMCRMLGIPAPDRDRMLEYSHYFFFLFAPTIPSDQIRQOKADEALTAFRGYFADLVOERRRKPQADLT
SLLLSAEDEGERLSDCQLVDNCMLLEFSDGVENVDAGIANILLALGRHPAEMKRLRDAPELIANAVAEGLRYDS
PAQLTARVARDDVEIGGQTIKRDSTVFLALGSANRDPAVFADPDREFNISRNTSPLLSFGKGGHSCIGASLVRS
QSVEAVRSLLQTTTVVEVDODGLEWLPRVGHRWLKTLPIRLEPS

>CYP107-fragment (TMO 3392) Tistrella mobilis KA081020-065

MGIAGERFEDLHPLLAATITRGHDMAPTEADRMRGRFAQQTMGRWLAPRVLAAPEGSLAAAVRDIAAGRNDDGR
MVVGWAAMLVYSGSTTIRDFLVNVVALLVDRPDVAARLAAEPAILGTMVEECLRLEGPVRGTGRVAAADVVIG
ETGIPAGSVLHLMFDHANRDPEREFSDPDVEFDPVRSPNPHLSFGHGNTFCLGAHLARLETRALILRILPHLHRL
RRTHPPIWTSVRLLREQARLTLSCH



>CYP108A3 (BSY17 2029) Sphingobium sp. RACO03

MATSLDADVRPIIPDDIARIVIAPKSYTDDATIYGAFRWLREHMPLGIAQVPGYDPVWVVTKHADIKEVERNG
RLFHNADHNPILVDQASDAFTRDINGGSIRILSSLTYMDPPEHASYRTLTSNWELPGKISKLEDKIRVLARQS
VDNLLSFDGECDEVRDFALHYPLRVIMTLFGVPPEDEPRMLKLTQEFFGVHDPEEQRPEMAADPVVAAKQWAA
SIEDFYTYFDKLSADRRERPTDDLLSLIANSRINGAPIPRDEANGYYVATIATAGHDTTSSSTAGGLHGMMVYP
ENWAKVKADPSLIPGLVDEATRWTSPVKHEMRNATADTQVRGMDIRAMERLMICYPSGNRDEAVFDDADREDIT
TRSPNPHIAFGFGPHMCLGQHLAKLEMRILFEELLPHLSSVEMAGDPRMVETNEFVGGYKALPIREFTKN

>CYP108A4 (WYH 03331) Altererythrobacter atlanticus

MASATQTASGPLIPQHIAETVESAKSYTDDAVIYDAFKWLRENMPLGIAEVEGEFDPVWVVTRHADIRQVEKDA
KLFHNADFNPILNDRASDAFTREMTGGSVSGLASLTYMDPPVHQOYRMLTANWELPGKISKLEDQIRVLARQS
VEHFLSFDGECDEVRDFALHYPLRVIMTLFGVPPEDEPKMLKLTQEFFGGHDPEEQRAELREDPTIVAAKMWAA
TLEDFFQYFDALAEKRRAEPQDDLLTLIANSRINGSPIGRDEANGYFVATIATAGHDTTSSSVAGGMHGMIAFP
ENFAKVKADPALIPGLVDEATRWTSPVKHEMRNATQODTEVGGQLIRSMDRLMICYPSGNRDEAVFEHPDREFDI
TRSPNRHVAFGFGPHMCLGQHLAKLEMRILFEELLPHLAAVELAGSPKLVETNFVGGYKSLPIREFRKA

>CYP108D1 (Saro_ 3162) Novosphingobium aromaticivorans

MDSIPMVPAEVGRAVIDPKSYGTWEPLLDRFDALRAEAPVAKVVAPDDEHEPFWLVSSEFDGVMKASKDNATEL
NNPKSTVFTLRVGEMMAKAITGGSPHLVESLVOMDAPKHPKLRRLTODWEMPKNLARLDGEIRKIANEAIDRM
LGAGEEGDFMALVAAPYPLHVVMQILGVPPEDEPKMLELTQOQOMEFGGODEDMNKSGLKDLPPEQISQIVAGAVA
EFERYFAGLAAERRRNPTDDVATVIANAVVDGEPMSDRDTAGYYITITASAGHDTTSASSAGAALALARDPDLE
ARVKADRNLLPGIVEEAIRWTTPVQHFMRTAATDTELCGQKIAAGDWLMLNYVAANHDPAQFPEPRKFDPTRP
ANRHLAFGAGSHQCLGLHLARLEMRVLLDVLLDRVDSLELAGEPKRVNSTEVGGEFKSLPMRWKAA

>CYP108D4 (Ga0102493 11805) Erythrobacter litoralis DSM 8509

MASAGDTKQPAALPPETAREVIDPKAYAEWDGLLDTFDRLREEAPVAKVMPETEGLFEPFWLVTRYDDVMRIS
KDNAAFLNNPRPVVEFSENQAIEFSRAATGSDMLVDSLVVEDAPTHPKYRRLTODWEMPRNLGRIEEEIRALAH
RTVDAMIEKGGEIDEFVKEVSGPYPLRVVMOILGVPPEDEPRMOMLTQQOLFGGQODADLSGTGMENMTPEQVVQL
VAGAVKSFEDYFAKLAEDRRAHPTEDVASVIANATVDGEPLPPRDMAGYYIIVATAGHDTTSASTAGAMQALA
NDPEQWERVKADRSLLPGIVEEAIRWTTPVOHFMRTAAEDCEVGGQOVKKGDWLMINYVAANHDPAQFDNPRK
FDAARSPNRHLAFGAGAHQCLGLHLARLEMRLLFEALLDKVASVAPAGEAKRASSTEFVGGLKTLPLRITPE

>CYP108D5 (BG023 11389) Porphyrobacter sp. LM 6

MSGEAVLPGDLARRVIDPHAYAQWDGLLDTFDHIRAETPVVKVQPDTPGLFDPEFWLVTRYDDVMRISKDNATE
LNNPRPVVESEFNQATEFSRAATGSNMLVDSLVVEDAPIHPKYRKLTQEWFMPRNLARLEDELRALAARTVDRM
LEQAKTSGDEVDEFVKEVSGPYPLRVVMQOILGVPPEDEFRMOMLTQOLFGGQODKDLSGSGMDOMTPEQVVQIVA
GAVKTFEDYFAGIAEDRRKNPTEDVASVIANALVDGQPLPRATWRDITSSLPPPGMTPPROAPQARCRRSPAT
PNNTPASAPIARCFPALSRRRSAGPAPCSTSCAPRPRTSNWAGSR

>CYP108D7 (AMC99 02398) Altererythrobacter epoxidivorans

MSGEAILPPDVAREVIDPHAYAEWNGLLDTEFDRLROQESPVALVKPEDGELEFDPFWLVTRYDDVMRLSKDNKTE
LNNPRPVVEFSFROAIEFSROATGSDMLVDSLVVEDAPTHPKYRRLTODWEFMPRNLAKMEAETIRNIAEATVDRL
VAAGSEADEVKLVSGPYPLHVVMQILGVPEEDEPRMOMLTOQLFGGODADLSGTGMENMSPEQVVQLVAGAVK
TFEGYFAELAAQRRANPTDDVASVIANATVDGEPLPERDMAGYYIIVATAGHDTTSASTAGAMMALAQDPEQW
ARVRADRSLLPGIVEEAIRWTTPVOHFMRTAAEDVEVGGQQVKKGDWLMLNYVSANHDPSQEFDDPRREDAARS
PNRHLAFGAGAHQCLGLHLARMEMKILFETLLDRIETIELAGEPKRATSTFVGGLKTLPVRFKAA

>CYP108D8 (ELI 12320) Erythrobacter litoralis HTCC2594

MMASGTPILPPDTAREVIDPHSYAEWGSLLDTFDRLRAESPVAKIVPDEEGLFEPFWLVTRYEDVMRMSKDNR
TEFLNNPRPVVESLNSAIEFSRAATGSDMLVDSLVVEDAPVHPKYRRLTODWEMPRNLAKIEGEIRIIANRVVD



KLLEAGPELDFCKLVSAPYPLHVVMQILGVPEEDEPRMLMLTQOMEFGGODADLSGTGMENMTPEQVLQLVSGA
VKSFEDYFAEIANQRRENPTDDVASVIANATVDGEPLPDRDMAGYYITIVATAGHDTTSASTAGAMOALAQDPE
QWAKVKADRSLLPGIVEEAIRWTTPVOHFMRTAAEDTELGNQAIKKGDWLMMSYVAANHDPAQFENPRKEDAA
RSPNRHLAFGAGAHQCLGLHLARLEMRILFEALLDRVETVELAGEPKRSTSTEFVGGLKTLPLRITPA

>CYP108D9 (BSY18 1523) Blastomonas sp. RAC04

MATIAPATLPSEIASATIVNPVAYGQWDDLKTKFRWARDNMPVGLVQAEGYMPFWAITRHEDIMTVSKDNAREL
NAPKSVVLGPVAVOMLTHMITGGSPHLVRSLVTMDAPEHMDYRKLTQSWEMPKNLAGSEARIREIARASIDAM
VATGGACDFVHQVSALYPLHVVMQILGVPHEDEPLMLKLTQEMFGGEDPDLNRARSVDLTPEQVMQFVVDAVR
DFEGYFMKLAADRRASPRDDVASVIANATIDGEPISDRNAAGYYIIVAAAGHDTTSASTAGAMWALANDPEQF
ARIKADRSLLPGLIEEAIRWTTPVOHFMRTAAEDCEIGGQATIAKDDWLMLCYVSGNHDERVEDDPDREDAARG
PNRHVAFGAGVHQCLGLHLARMEMRILFEELLDRVESVELAGTPQRASSTFVGGPKTLPIREVAS

>CYP108G1 (CC_2494) Caulobacter vibrioides CB15

MTISTDIANTIIDPKAYADGDRIDQAFAHLRREAPLAVAQPDGFDPFWVVTRHADILEVERQNELEFHNGDRAT
VVTTIEPDKKVREMMGGSPHLVRSLVOMDNPDHFAYRKITQGALLPONLRALEARIREIARGEFVDRMAEHGDR
CDFARDVAFLYPLHVIMEVLGVPESDEPRMLKLTQELFGNADPDLNRTGKSVTDVGEGVDSIQSVVMDEFMMYF
NAITEDRRANPRDDLATLIANGKINGEPMGHLEAMSYYIIAATAGHDTTSSTTAGALWALAENPDQFAKVKAD
PSLIPGLIEESIRWVTPVKHFMRTATADAELGGQKIAKGDWIMLSYPSGNRDEAVFEDPFTEFRVDRTPNKHVA
FGYGAHICLGQHLARMEMRVLWEELFARLDHVELDGAPTRMVANFVCGPKSVPIRFKMH

>CYP108G1 (CCNA 02579) Caulobacter vibrioides NA1000

MTISTDIANTIIDPKAYADGDRIDQAFAHLRREAPLAVAQPDGEFDPEFWVVTRHADILEVERONELEFHNGDRAT
VVTTIEADKKVREMMGGSPHLVRSLVOMDNPDHFAYRKITQGALLPONLRALEARIRETIARGEVDRMAEHGDR
CDFARDVAFLYPLHVIMEVLGVPESDEPRMLKLTQELFGNADPDLNRTGKSVTDVGEGVDSIQSVVMDEMMYF
NAITEDRRANPRDDLATLIANGKINGEPMGHLEAMSYYITAATAGHDTTSSTTAGALWALAENPDQEFAKVKAD
PSLIPGLIEESIRWVTPVKHFMRTATADAELGGQKIAKGDWIMLSYPSGNRDEAVFEDPEFTEFRVDRTPNKHVA
FGYGAHICLGQHLARMEMRVLWEELFARLDHVELDGAPTRMVANFVCGPKSVPIRFKMH

>CYP108G3 (Plav_1544) Parvibaculum lavamentivorans

MTDKTIDNAIVNPKTYAHVDEFHRLEFTQLRKEEPVRWTEPDGFRPFWIVSKHADIMEVERQNDKFLNDPRLTL
QTIEVEEEVKKEFTGGNSKLIRSLVDMDNPDHRNYRGLTQAWFMPPNLKAISARVEALAEKYIDRLEAKGGECD
FVSDVAVWYPLRVIMTVLGVPAEDEPIMLKLTQELFGSTDPDMKRPDATETVNTVTEFEFNYFTAMTEDRRKNP
KDDVASVIANATIDGEPIGHLEATISYYIIVATAGHDTTSSTAAGGLLALMONPEEFAKLKANPEGLLGGAIDE
MIRWTTPVKHEFFRTAAVDYELRGOKIKAGDNLLMCYWSANRDEEAFDDPEFSFKIERSPNKHLAFGYGAHLCLG
QHLAKMEIRALYKELLARLDHIELAGDPAWVEASFVSGLKRLPIRYSMKRKAA

>CYP108G6 (Cseg 1214) Caulobacter segnis

MTIPADIAKDIVDPTAYADGDRVDOQAFAWLRREAPLDIAQPEGFDPFWVVTRHADILEVERQNELEFHNGDRAT
VLTTIEADRKVREMMGGSPHLVRSLVOMDNPDHFAYRKVTQGALLPONLRALEARIRETARGEFVDRMAEHGDR
CDFARDVAFLYPLHVIMEVLGVPESDEPRMLKLTQELFGNADPDLNRSGKTITDAGEGVDSIQSVVMDEMMYF
NAITEDRRAKPRDDLASLIANGKINGEPMGHLEAMSYYITIAATAGHDTTSSTTAGALWALAENPEQFAKVKAD
PSLISGLIEESIRWVTPVKHFMRTATADAELAGKKIAKGDWLEFLSYPSGNRDETVFEDPEFSFKVDRAPNKHLA
FGYGAHICLGQHLARMEMRVLWEELLSRLDSVELDGTPTRMTANFVCGPKAVPIRFKMH

>CYP108G7 (Caul 3446) Caulobacter sp. K31

MTIPMDIANTIVDPTAYADGDRIDKAFAQLRRESPLEVAQPEGFDPFWVVTRHADILEVERQNELEFHNGDRAT
IVINIEADKKVREMMGGSPHLVRSLVOMDNPDHFAYRRVTQGSLLPONLRTLEARIREIARGEVDRMAEQGDR
CDFARDVAFLYPLHVIMEVLGVPEADEPRMLKLTQELFGNADPDLNRAGKTEFTDISEGLDSLOSVVMDEMMYF
NAMTEDRRANPREDLASTIIANGKIDGOPMGHLEAMGYYITIAATAGHDTTSSTTAGALWALAESPDOFARLKAD
PGLIPGLVEESIRWVTPVKHFMRTATADAELAGRKIAKGDWMMLSYPSGNRDEAVFEDPEFSEFRIDRTPNKHVA
FGYGAHVCLGQHLARMEMRVLWEELFARLDSVELDGQPTRMTANFVCGPKSVPIRFKMN



>CYP108G8 (PHZ c0168) Phenylobacterium zucineum

MIPQDVANTIVDPKAYAAWTPIEEAFGYLRREAPLEQAQPEGFDPFWVVTRODDIRAVELONELFHNGDRSTV
VTTIEADKKVRALMGGSPHLVRSLVOMDNPDHGNYRRLTQGWFQPONLRALEERIRVIARGEVDRMAAHGGRC
DFAKDVAFLYPLHVIMEVLGVPEIDEPRMLKLTQELEFGNADPELNRSAGQLODVDOALLALQGTIADFIAYEN
EMTEDRRAKPRODVASIIANGMIEGKPLGHLEAMSYYIIVATAGHDTTSSTTASALWALAENPAQFRAVKDDL
SLVKGLIEESIRWETPVKHFMRTATDDAELAGKKIAKGDWLEFLSYPSGNRDEAVEDNPYAFDVTRSPNKHVAF
GYGAHVCLGOHLARMEMRILWEELLPRLESVELDGQPRRMEASFVCGPKSVPVRFKMN

>CYP108G9 (HNE 0569) Hyphomonas neptunium ATCC 15444

MAIPEHIAREVIDPKAYADGKRVDDAFTWLRANAPLDVATVEGEFDPEWVVTRHADILNIERQNDLEFHNEDRSA
TLTTIESDKRVREMMGGSPNILRSLVQOMDNPDHMQYRRLTQAWFMPONLRKLEDRVREIARGFIDOMAAKGTE
CDFARDVAFLYPLHVIMEVLGVPPIDEPRMLKLTQELFGTODPDVNRAGKEVGTTDDALKMINETIFDEFMTYF
NAMTEDRRONPREDLASVIANGAVYGQPLGHLEAMSYYIIAATAGHDTTSNTTAGAMWALAENPDQFRKVKDD
LSLIPSMVEESIRWETPVKHFMRTATDDTEVAGOKIAKNDWLEFLAYPSGNRDEAVEDDPFTFKVDRSPNKHVA
FGYGAHVCIGQHLARMEMRVLWEELLPRLHSTEMAGKPOQRTQANFVSGPKSVPIREFKMS

>CYP108G10 (BBta 7865) Bradyrhizobium sp. BTAil

MGAAASADEATIPQDIAAALVDPACYADHRIHDAYRWLRANNPLGRAQLDAFDPFWVVTRHADILATISRONDLE
HNADRATTLTNKAVLERVHKITGOPNLVRSLVOMDAPDHPKYRALTQGWFMPANIAKFEPRIREIARATVDRM
AAKAAANGGVCDFVADVALGYPLHVIMEILGVPEADEPRMLKLTQELFGPODPDTARVREALSAEVFAAMLOA
VVADFAAYFQRITEDRRAHPRDDLATVIANAKINGEDMPLHDRTSYYMIVATAGHDTTSSSTAGAIWALAEDP
AQFARVKADPELIPGLVDEAIRWMTPVKHFMRSATADTELGGRRIAKGDWLMLCYASGNRDEAVFEEADREFRC
DRRPNRHVAFGYGAHLCLGQYLAKLEMRILFEELLPRLSALSLAGPVKMTQATEVNGPKTLPIRVTMA

>CYP108G11 (S58 72760) Bradyrhizobium oligotrophicum

MGAAAQAEETIPAHVATALVDAACYADHRIHDAYRWLRANNPLGRVRLEAFDPFWVVTRHADILSISRONDLE
HNADRATTLTNKAVLERVHKITGOPNLVRSLVQOMDAPDHPKYRALTQGWEFMPANIARFEPRIREIARATVDRM
AAKAAANGGVCDFVEDVALGYPLHVIMEILGVPEEDEPRMLKLTQELFGPODPDTARVREALSAELFAAMLOA
VVADFAAYFQRITEDRKANPREDLATVIANAKINGEDMPLHDRTSYYMIVATAGHDTTSSSTAGAIWALAEDP
EQFARVKAEPGLIPGLVDEAIRWMTPVKHEMRSATADTELGGRHIARGDWLMLCYASGNRDEAVEDEPDAFRC
DRKPNRHVAFGYGAHLCLGQHLARLEMRILFEELLORLSSLAPVGPVKMTQATEVNGPKKLPIRVEMS

>CYP108G12 (AEM38 10480) Hyphomonadaceae bacterium UKL13-1

MSADPTLPEELSRAVVSPKTYADQAVMDATFAKIRTDYPLAKTOMSDFEPFWEVSKHADILEISRONDLEFLSG
ELPTTLTTKSVDEKVRKOTGGSPHLIRTLVQOMDAPDHPKEFRVMTQAWFMPONLRKLEDQTIRKIARMYVDKMAG
MDGQCDFLNDIALFFPLRVIMEILGVPEVDEPRMLKLTQELFGAQDPEMNRSGGELODEQKALADIQAVLMDE
FMYFNQITEARRANPTEDVATVIANAKMDGAPIGAFEAVSYYTITIATAGHDTTSSSTAAGLEFGLIQNPDQLKA
VOODPNLIHGLVDESIRWATPVRHEMRSATADYALRGOTIKKGDWLMLSYPSGNRDEEVEFDDPYAFRIDRTPN
KHLAFGYGAHLCLGQHLAKLEMRIFWEELLPRLKSVEFAGEPKLSEANFVGGLKNLPIRYVMD

>CYP108G13 (BRADO 7134)Bradyrhizobium sp. ORS 278

MSAALADEVIPADIAVTLVDPACYADHRIHDAYRWLRANNPLGRAELETFDPFWVVTRHADILAISRONELEFH
NADRATTLTNKAVLERVHKITGOPNLVRSLVOMDAPDHPKYRALTQGWEMPANIAKFEPRIREIARATVDRMA
AKAAAHGGACDEFVADVALGYPLHVIMEILGVPEEDEPRMLKLTQELFGPODPDTARVREGLSAEVFAAMLQOAV
VADFAAYFERITADRRARPRDDLATVIANARINGEEMPLHDRTSYYMIVATAGHDTTSSSTAGRDLGAGAGSR
AVRAREGRCRTDSGTGRRGDPLDDAGQOAFHAQRDRRHRARRPADREGRLADAVLRLGKSRRGGV

>CYP108G14 (HNE 2207) Hyphomonas neptunium ATCC 15444

MDHSHEASGPDLPDWVSQRLVSPKAYATDQIDEAYRWARTNNPLGVARAEGYDPFWVLTKHDDILTVSRNNSL
FHSADRATTLLNQAAIERTTRITGGSPNLVRSLVOMDAPDHMKYRTLTQGWFMPANLRKREEEVGQIADAAVA



SFLKONGRCDFVRDVALNYPLHVVMNILGVPPEDFPRMLRLTOQELFGSQDPDTARQLDALSAEQEFGAMIQAVV
QODFAVYFNAISEDRRRDPKDDLATIIANATIDGRPIGPMEATSYYIIVATAGHDTTSSATSMAMWALATQAGL
LORLOAQPESIPGFVEEATRWATPVKTFMRSATKDTELRGRRIAKGDWLMLCYASGNRDEEVESDPYTEFDIDR
KPNROQLAFGNGAHVCIGQHLARLEMRVLFEKLIPALKSVSLDGDIKFVESYFVSGPKTLPIRFEVM

>CYP108G15 (S58 21260) Bradyrhizobium oligotrophicum

MVGRIDDQVVDPATYGTPHKYDEIFAELRRSDPVRWTEPAGYRPFWTIAKHSDILETERONDKFINDPRTSLV
PIEEEERRVRAGNAKLVRTLITMDEPDHRAYRGITQAWFMPVNLRKIEGE IKNLAGEFVALMDERGGRCDEVN
DVALWYPLRIIMTILGVPREDDAKMLKEFTQALLASSDKDLSGGSNNFQSRQVAAQEFFAYFGATAEDRRRNPK
DDLASITIANASVGGNPAGVFESLSYYLVIATAGHDTTSSAMAGGLHALIEHPAEFRRLRESPELLNSAVEEML
RWTSPVKHFFRTATODYQLRGKQIRAGDSLMMCEFPSGNRDEEVEVDPFAFRVDRTPNRHIAFGHGVHQCLGLN
LARMEMKALFTEIVARVDSIELAGEPAWIEANLVSGPKRLPITYRMKSCPVQ

>CYP108G16 (LH19 04405) Sphingopyxis macrogoltabida 203

MSDTLSGNIDEIIVDPKTYGDEHSYHRAFDRLRRDDPVHWTEPKDYRPFWAVTRHADIMAVELNAKNEFLNDPR
QFLVTRADEDLLLEQTGSHKFAHNLVAMDDPEHRAFRSLTSAWFGAKSIRGLEEEIAALARETVDRMVEMGGS
CDFAAETAAWFPLRTIMIVLGVPREDEPLMLHLSQKLFGSVGGVDGMAGMVDAFNAFNDYFGKVTEDRRRNPR
GDVATILATATIDGEPIGEAERNAYYLIVAAAGHDTTSSSISGGLLALIQNPDOMAKLRADPALIGTAVDEFTI
RWTSPVKHFFRTAVADCEVGGKQIRAGDNLMMCYPSGNRDASVEFDDPYAFRVDRPDARKHLSFGYGPHLCLGN
ALAKLEIRILFTEMLRRIDDFELAGDPAWVEASFVSGLKHLPIRYKVRETGA

>CYP108G17 (LH19 15640) Sphingopyxis macrogoltabida 203

MANMLADNIDEIITDPATYADEALYHQTFAELRRTDPVHWCNPAQYHPFWAVTRHADIMRVELDAANFLNEPR
QFLVTIDDOQKMMEEQTGESNFARNLVAMDNPDHKAYRALTADWEGAKSVRALEEKITELARETVDRMVAKGGT
CDFAKETIAAWYPLRTIMIVLGVPREDEPLMLELSQKVEFGGSDADTGGGEGMTSMLEAFAAFNDYFGRVVADRL
VNPODDVATLLSTATIDGAPIGEAERNAYFLITAAAGHDTTSSAISGGLLALIRNPDOMAKLRANPDLMPQOAV
DEFIRWTTPVKHFFRTAVADCEVGGQAVKAGDSLMMCYPSANRDEAAFDDPMEFRIDRKPNRQLAFGYGPHVC
LGOFLAKMEIRILFTELLARIEEIELAGEPAWVKANEVSGLKRLPIRYRCEGAASVTGG

>CYP108G18 (JI59 08785) Novosphingobium pentaromativorans

MTVLSEIGPMLVDPKAYADGSIYEAYRWLRRNDPLASIEVEGYQPFRVVTLYSDVQYVSRHNALFHSSPNPTL
SPISRMKLVRELTGSTSPIKSLVDMDPPEHGKYRALTSPWEFQPGNLKSLEGRIRDIAREMVERMVDARCQCDEF
ARLVAHEFPLOVILEILGLPREDHPVMLRLTQEMFGATDPDVLGNRSATNDSASASDLGAVREMMAYFDKLTE
DRRAHPTSDLASVIANARIDGEPMGHLETMGYYVITATAGHDTTSSSIGGAMWALAEHPDOQFARLKADMSLLP
TMIDEAIRWTTPVKHFMRTATADTEIGGRPVREGERLMLCYGSANRDESVEFDDPDTFRLDRKPNRHLAFGYGG
HLCLGQYLARIEMRILFEELLPRLSSLALDGEPAMTEAIFVSGPKRLPIRYEIAPPVGAPRVADAEPNCPA

>CYP108G19 (s58 21370) Bradyrhizobium oligotrophicum

MKEGPGLSAANFPIPDNIVAVLTDPAAYGTQRIFDAYRWLRVNQPLGKASPRGENPFWVVTRHADIQTISQQOS
QLFRSSDRPVALLSSKAEAKIEAATGGNGLLRTLVOMDAPDHPKFRALTOQKWEFTPGNLRAIEGRIRDIARSYA
DRLTASGQHCDFVSEIALGFPLRVVMTILGVDPDHEPKMLRLTQEFFGTKDLDNARKGRNDGATALSDVVLEF
GEFFSSVVADRRANPSDDLASVIANAQIDGESISDLDALSYFVTIATAGHDTTSSSSAGGMWALCEHPQOFER
LKANPGLIPGEFVDEAIRWTTPVKHFMRTAAEDTELDGRSIRRGDWLMLCYASANRDEAVFQDPDTFRIDRSPN
RHLAFGYGAHLCLGQYLAKLEMRILFEELLOQRISCVELDGEGATTVSWEVNGPKRLPIRFQLR

>CYP108G20 (HNE 0939) Hyphomonas neptunium ATCC 15444

MSDSAVLAVPPDTKKDPARRMSEAAAATCDQIVTPAVYADPPTLDAAFKRLRAEDPLAWCEPEGFRPFWAVTK
HADIMDVSRONQLFTNGOREMLSYHEAEKGVYAKFGOPHLLKTLVQLDDPSHYKLRHLTQEWEMPONVKKRDD
AVRSTIAKQYVDRMEDLGGECDEFQRDIALYYPLRVIMOQILGVPESDEPMMLKLTQEIFGAQDEDLMRDKSLAEE
RDVEKGLASIQATLAEFFMYFTNITADRRANPKDDVSTVIANGMIDGEPIGQLEAMSYYITITAAAGHDTTSAS
TGGGVLAMLOSPSELKKMMDDPKGMSRTAVDEATRWTTPVKHEMRTAQDDYTLRGKNILKGESLLLCYPSGNR



DEEVFDDPYSFKADRSPNKLISFGYGGHMCLGMHLARLEMOATYEELFSRVKSIELAGEPSFIKANEVGGPKS
IPVRYRF

>CYP108L2 (S58 21390) Bradyrhizobium oligotrophicum

MODTSLDOAIVDHETYGALDRQHILEFSTLRKEDPVHWTEPPGFRPFWTISKHQDVIEIERQNEKFINAPRTKL
LSIDFETKVRDAMAGRPMLVRAINOMDNPDHAKYKKITHAWFOQPREVRHLEDRIAVIARTSVDOMLEKGTECD
FYKDVAGWYPLRVIMLILGIPDEHGPRLLDITRAYFGGGDAEVORGNDLIDATFAYVNEFFKEVARERRRNPTD
DLASIIATAEVDGEPIGEFETSSYYVALASAGHDTISATLSGGLLALIENPGEMRKLKONPDLIPAAVEEMVR
WVSPVKHEFFRTATETYTLRGKTIKQGDHLLLAYPSANRDEDAFESPFAFVADRTPNRHVGFGFGIHACLGLYL
AKVEMIAFMRELLSRVDGIELAGEPAWTETSEVGGLKRLPIRFSRLH

>CYP108P1 (BRADO 6084) Bradyrhizobium sp.ORS 278

MSAGWSRIDRSGAVARAVDVLISARGHASPARLEHACALLRERAPLLWVERPGVRPEWAVTRYADIVSMETRS
GOFAAGPRTYLASETSEAVLOQRVTGKPOQLVRSLTEMDPPDHGVYRAILONAFAPPALREMEAWLARWAAETIID
RVAARGSVCDFACDVAVPEFTFRVIGHMLGTPEADDAQLARLAQAFVGAEDPOQRRLAEAPGDTMRMAMLALRDY
FEAVVADRRAQPRADLATLIARAEPHGRAMPHYELISFFILLVTAGHDTTAFALSGGLEALLAAPDQFERLRT
APDLLDSAIEEMLRWTTPVRHFMRTALCDTEVGGRRIREGEALALFFHSANRDEAVFADAGEFRIDRSPNPHI
AFGRGPHICMGLOQLARMOMRAMFAELLRRTDRIERAGRVRRVOSQFMSGVGALPVRISLCAARRSTVA

>CYP108P2 (S58 62710) Bradyrhizobium oligotrophicum

MEVLISSRGHASPSRLERACALLRREAPLHWVERPDVRPFWAVTRYADIVSIETRSGOQFAAGPRTYLASETSE
AVLORVTGKPQLVRSLTEMDPPDHAVYRAIIQGAFAPPALRELETWLARWAAEIIDRIAACSGPIDFAADVAL
PFTFRVIGRMLGTPEADDARLARLAQAFVGAEDPQRRLAESPGDTMRMAMLALRDYFEAVVADRLAYPRDDLT
SLIARAEPHGAAMPHYELISYFILLVTAGHDTTALALGGGLEALLAAPDQFARLRAEPDLLDSATEEMLRWTT
PVRHFMRTALGDTEVAGQPIREGDALALFFHSANRDESVFESAGAFLIDRSPNPHIAFGRGPHVCMGLOLARM
OMRAMFAELLRRTERIERAGRVRRVOSPFMSGVSRLPVRIAFRASEFDAAAE

>CYP108UL (SGRAN_1188) Sphingopyxis granuli

MSAQNLVTQPOEQGNAPQLPADMASRLTDPAVWADEAGLHELLATIRAQYPLATADVPGFRPEFWVVSKYQDIM
EISRONSLFHSGDLSAVLMPEEEYQKLAGGGEDAEKVHRSIVYMDPPEHGRYRMLTQAWFQPGSVRKREEETIR
ATAKKTVERMRAAGGTCDFVSDIAVHYPLEVIMNILGIPDEHYSRVLRLTQEVESVADEELGREGDDTESLGS
DNVFRDEFNAFLRPFHEDRKVNPRDDVLSIIANAQIDGOPVPEIEALSYYVTVATAGHDTTSSTSATALWALSR
SPELFRELKEDPSRIPALIDEALRWTTPVRHFMRSATEDYELRGQLIRKGDWLMLCYPSGNRDEEIFENPQQF
QPDRSPNKHVAFGYGAHVCLGOHLAKLEIRILLEELLANLDATIEPAGPPKYTKAIFVGGLKSLPIRYQTA

>CYP108V1 (P73 _0333) Celeribacter indicus

MDQQTTSNAIADPKTYGDPSKMYALFERLRREEPVRWCEPEGYRPFWAIARHAEIMEIERQPDLFISAPRTAL
RTFAQEENIRKMTGSYQOMVRTLLOMDPPDHRKYRALSQAWEFMPGKLRSLEPAMKRLAGEFIDRMESLDGNCDF
AKDIASLYPLRAILQILGVPPEDEPMVLKLTQQOFFAGTDPSTFDEDNEETDITSAAAQLEFPYEFNEKVAERRKE
PKNDLFTLLADAEVDGOPISDFERNSYFFIVAVAGHDTTSLTMASFMHALVEHPDQLRRLOENPALLEDATINE
AVRWASPVFHFMRTATADYEIGGKTIRKDDSIMLLYPSANRDESVFEAPEEFRIDROPNRHVGFGYGPHLCLG
QHFAKLELRMFFGQLLPRLREVSLDGEPQWLETNFVGGLKTLPISYRLNTPELV

>CYP108W1 (Swit 3069) Sphingomonas wittichii

MNGATRTIDKPDVERAIVDPATYMDRAAYDAIFTGLRRDDPIRWIEPEGFRPFWLVTRSADIVDIERRATIFL
NGPRAVLKPLAFEERLARQQRGHSEIIKSMNNMDGEAHRANRAVTSRDFLRPNIERMAAQLEPVAADEFVQRLV
DKAPTCDFAADVTMWYPLRVILTLLGVAPEHDARILALTQRIFLDPGDGADPAAAQADKMAAVEGFFDFFRPI
VADRRANPRDDIASKVANARIDGEPMDEFETLSYFLTLATAGHDTTAASTAGGLLALIRNPGEMEKLRGDPGL
LETAADEMIRWNAPVKHFFRTAAEDFEIGGKAIRAGDSVMLAFASACRDEDLFEDPFAFRVDRTPNRHLALGS
GPHACLGQHLAKLEIRLFFRHLLDRIDHIELVGEPRSNPSSFISGIVSLPIRYRVRR

>CYP108X1 (LH20 00540) Sphingopyxis sp. 113P3



MTKPILPGEVAAAVIDPTAYAAWEPLHEQLAWARANAPLAVAENPTHDPEWLVTRHADIMAISRDPOQREFANGI
RPTVLTDRDGEALARAATPGGDGHLIRSLVOMDAPDHMKYRLLTOQGWEMPKNLRIVEERIRETIARETVDHMLS
LGDTCDFARDVAAHYPLRVIMDILGVPPEDEPRMLMLTQQLFGSTDPELNRGREAVKSTEQVIAMLHYVIADF
ENYFRNLTADRRANPREDIATVIANATIDGGQIPDRELAGYYMIVATAGHDTTSASTAGAMMELAKCPALFAR
FRDAASDKGGLIEEAIRWSTPVOHFMRSAKEDVEIGGOT IRQGDWLMLNYVSANRDEAVFADPFTEFDPDRARN
QOTAFGFGAHVCLGOHLARMEMRILMEELLPRLKSVELAGEPARVESVEVGGLKRLPIRFEAA

>CYP108X2 (SGRAN 3743) Sphingopyxis granuli

MTKPILPGEVAAAVVDPVAYGEWDGLHQOLAWARAHAPLAVAENPDHDPFWLVTRHADIMAISRDPOQREFANGV
ROTVLTNREGEALARAATPGNDGHLIRSLVOMDAPDHMKYRLLTOQAWEFAPKNLRIVEDRVRKLAREAVDHMLS
FDGECDFARDVAAHYPLRVIMDILGVPPEDEPRMLMLTQQLFGSTDPDLNRSREAITSAEQATIAMLHYVIADF
ETYFRELTADRRASPREDIATVIANATIDGGPIPDRELAGYYMIVATAGHDTTSASTAGAMMELAKNPALFER
FRDAETEKAGLIEEATRWSTPVQHEFMRSAKADVEVGGQTIREGDWLMLNYVSANRDEAVEFDDPEFTEFDPDRRKN
QOTAFGFGAHVCLGQYLARMEMRILMEELLPRLKKIELAGEPARVESVEVGGLKRLPIRFEAA

>CYP108X3 (Sala 2021) Sphingopyxis alaskensis

MTKPILPGEVAAAVVNPAAYGAWKPLHEQLAWARANMPLAVAENPNHDPEWLVTRHADVMAISRDPOQRFANGI
RPTVLTDRAGEALARAATPGGDGHLVRSLVOMDAPDHMKYRLLTOSWEMPRNLKTIEDRIRQIARDTVEHMLE
AGGSCDFARDVAAHYPLRVIMDILGVPPEDEPRMLMLTQQLFGPTDPELNRSREAITSSEQATAMLHYVIADFE
EAYFGALTADRRANPREDIATVIANAMVDGEQIPDRELAGYYMITIATAGHDTTSASTAGAIMELARNPTLFQOR
FRDAESDKAGLIEEATRWTTPVQHEFMRSARQDVEMGGQTIREGDWLMLNYVSANRDEGVEVDPFMEFDPDRAKN
POIAFGFGAHVCLGQHLARLEMRILMEELLPRLTSLELAGEPARVESVEFVGGLKRLPIRFEAA

>CYP108X4 (LH19 00225) Sphingopyxis macrogoltabida 203

METRSTNAPNRGSEFGCMTKPILPGEVAAAVINPVAYGOWEPLHEQLAWARANAPLAVAENPNHDPEFWLVTRHA
DIMAISRDPORFANGIRPTVLTDRDGEALARAATPNNDGHLIRSLVOMDAPDHMKYRLLTQSWEMPKNLKIVE
ERIRETARDTVDHMLEAGGECDFARDVAAHYPLRVIMDILGVPPEDEPRMLMLTOQLEFGPTDPELNRSREAIT
SAEQATIAMLNYVIADFENYFGALTADRRANPREDIATVIANAMVGGEQIPDRELAGYYMITATAGHDTTSAST
AGAMMELAKNPALFERFRSAESDKAGLIEEAIRWTTPVOHEFMRSAKEDVEIGGQOTIHAGDWLMLNYVSGNRDE
EVFTDPFAFDPDRVKNQOIAFGFGAHVCLGQHLARMEMRILMEELLPRLKSLELAGEPARVESVEVGGLKRLP
LHEFRTH

>CYP108X5 (SKP52 00530) Sphingopyxis fribergensi

MTKPILPGEVAAAVVDPVAYGNWDPLHEQLTWARANMPLGVAENHDHDPFWLVTRHADIMATISRDPORFANGT
RPTVLTNRDGEALARAATPNNDGHLIRSLVOMDAPDHMKYRLLTOSWEMPKNLKIVEERIRQIARETVDHMLE
QGGTCDFARDVAAHYPLRVIMDILGVPPEDEPRMLMLTQQLFGPTDPELNRSREATITSAEQATAMLDYVIADFE
TOYFGALTADRRANPREDIATVIANATINGEQIPDREMSGYYMIVATAGHDTTSASTAGAMMELAKNPALFER
FRSADSDKAGLIEEAIRWTTPVOQHFMRSAKEDVEIGGQOTIREGDWLMLNYVSANRDEGVEFGEPFAFNPDREKN
QOTIAFGFGAHVCLGOHLARMEMRILMEELLPKLKSVELAGEPARVESVEVGGLKRLPVRFEAA

>CYP111A2 (Saro_0759) Novosphingobium aromaticivorans

MLDLKNPDTYQOGGVPYAALQDLRAEGPVHWNPESDGAGFWAVLGHDEIVAVSROPDLESSAFENGGHRIFNEN
QVGLTGAGESAIGIPFISRDPPSHTQYRKEVMPALSPARLOGIEERIAKRVERLFAQVPLGETVNILPLLTVP
LPLLTLAELLGVPADLWPDLHRWTDAFVGEDDPDFROSPEAMOAVLAEFMGFATALFEDRRANPGPDIASLLA
NTEIRGEPAPLRDFIANLILALVGGNETTRNSINHTMIALAENPGOWDILRADPSLMTAAVKEMVRFASPVIH
MRRTAMRDTQLGOQATICKGDKVVIFYPAGNRDPAVFENPDRFEITRPVROHLAFGSGAHVCVGSRLAEMQLRL
AFAEMARHVRAFEVVGEPSRVRSNFINGFKRLEVRLLV

>CYP111B1 (Plav_0029) Parvibaculum lavamentivorans

MLRPOAKAIDLNGKPDLKDPDLYLHEQHHEAFRRLRAEEPVYWNPEADGPGEFWAVTRYDDIEAVSKNPKLESS
AKHNGGHRIFNENEIGGNDTDASMISMDPPAHAGYRRMVTPGFVPKRISNMEERIRARVTRLLDAMPKTGEAE



FISAVAAALPIEVLAELFGVPESDGPKLFEWSNATVGEDDPELRVSDEYMQOKCIMEMAGYAAGLWQOORLETPG
DDLISMLAHSKIGGEAMNFPTYIGTFILLVVAGNETTRNSISGGLLALSENPGERQKLLDDPSLIPSAVQEIV
RWVSPVLHMRRTATEDTELRGQKIRKGDKVVMWYASGNRDEAQWADPYRFDVARYAAPGVPAQIGEFGVGQHEC
LGSRLAELQLTILFEELLRRFPDINVSGPIRRLRSNEFIYGIKEMPVSYTPEG

>CYP112A2 (NGR _a02700) Sinorhizobium fredii NGR234

MPEQPLPTLPMWRVDHIEPSPTMLALRANGPIHNVRFPRGHEGWWVTGYDEAKAVLSDAAFRPAGMPPAAFTP
DCVILGSPGWLVSHEGGEHARLRTIVAPAFSDRRVKLLAQQVEATIAAQLFETLAAQPQPADLRRHLSEFPLPAM
VISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAYTRGKMRDKRODPGDNLLTDLLAAVDRG
EATEEEAIGLAAGMLVAGHESTVAQIEFGLLAMLRHPOORERLVGNPSLVDKAVEEILRMYPPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFEDPEIFDIGRDAKPHLAFSYGPHYCIGMALARLELKVVEGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEFPVLW

>CYP112A3vl (mlr 6364)Mesorhizobium loti MAFF 303099

MSEQPLPTLPMWRVDHIEPSPEMLALRANGPIHHVRFPSGHEGWWVTGYDEAKAALSDAAFRPAGMPPAAFTP
DSVILGSPGWLVSHEGGEHARLRTIVAPAFSNRRVKVLAQOVEATAAQLFETLAAQPQPADLRRHLSFPLPAM
VISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAY TRGKMWDKRODPGDNLLTDLLAAVEQG
NATEEEAIGLAAGMLVAGHESTVAQIEFGLLAMFRHPOORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFDDPEIFDIGRDENPHLTEFSHGPHYCIGMALARLELKVVVGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEFPVLW

>CYP112A4 (RHE PD00252) Rhizobium etli CFN 42

MSEQSLPTLPMWRVDHIEPSPEMLALRAKGPIHRVRLPSGHECWWVTGYDEAKAVLSDAAFLPAGMPPADETP
DSVILGSPGWLVSHEGDEHARLRTIVAPAFSNSRVKLLTQQVEAITVQOLEDTLAVOPOPADLRRHLSEFPLPAK
VISALMGVPFEEHAFFAGLSDEVMTHQHESGPRSASGLAWEELRAYTHGKIRGKRODPGDNLLTDLLAAVDQG
KATEEEAIGLAAGVLVAGHESTVAQIEFGLLAMFRHPOQQRERLVRDPSLVDKAVEEILRMY SPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPCHFKDPEVFDIGRDANPHLAFSYGOQHNCIGAALARLELKAIFGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEMPVLWCGRPPASQSSHLAAPGAHRSDQOPLDR

>CYP112A4 (AMC79 PC00281) Rhizobium phaseolil

MSEQSLPTLPMWRVDHIEPSPEMLALRAKGPIHRVRLPSGHECWWVTGYDEAKAVLSDAAFLPAGMPPADETP
DSVILGSPGWLVSHEGDEHARLRTIVAPAFSNSRVKLLTQQVEAITVQOLEDTLAVOPOPADLRRHLSEFPLPAK
VISALMGVPFEEHAFFAGLSDEVMTHQHESGPRSASGLAWEELRAYTHGKIRGKRODPGDNLLTDLLAAVDQG
KATEEEAIGLAAGVLVAGHESTVAQIEFGLLAMFRHPOQQRERLVRDPSLVDKAVEEILRMY SPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPCHFKDPEVFDIGRDANPHLAFSYGOQHNCIGAALARLELKAIFGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEMPVLWCGRPPASQSSHLAAPGAHRSDQOPLDR

>CYP112A4 (AMKO2 PC00299) Rhizobium sp. N731

MSEQSLPTLPMWRVDHIEPSPEMLALRAKGPIHRVRLPSGHECWWVTGYDEAKAVLSDAAFLPAGMPPADFETP
DSVILGSPGWLVSHEGDEHARLRTIVAPAFSNSRVKLLTQQVEAITVOLEDTLAVOPOPADLRRHLSEFPLPAK
VISALMGVPFEEHAFFAGLSDEVMTHQHESGPRSASGLAWEELRAYTHGKIRGKRODPGDNLLTDLLAAVDQG
KATEEEAIGLAAGVLVAGHESTVAQIEFGLLAMFRHPOQORERLVRDPSLVDKAVEEILRMYSPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPCHFKDPEVFDIGRDANPHLAFSYGOQHNCIGAALARLELKAIFGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEMPVLWCGRPPASQSSHLAAPGAHRSDQOPLDR

>CYP112A1 (blr 2144)Bradyrhizobium diazoefficiens USDA 110

MSEQOPLPTLPMWRVDHIEPSPEMLALRANGPTIHRVRFPSGHEGWWVTGYDEAKAVLSDAAFRPAGMPPAAFT
PDSVILGSPGWLVSHEGREHARLRATVAPAFSDRRVKLLVOQVEATIAAHLFETLAAQPQPADLRRHLSEFPLPA
MVISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAYTRGKMRDKRODPDDNLLTDLLAAVDQ
GKASEEEAVGLAAGMLVAGHESTVAQIEFGLLAMFRHPQORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMR
YPRTDVTIAGEHIPAESKVLVGLPATSFDPHHEFDDPEIFDIERQEKPHLAFSYGPHACIGVALARLELKVVEG
SIFORLPALRLAVAPEQLKLRKEIITGGFEQFPVLW



>CYP112A1 (BJ6T _77060) Bradyrhizobium japonicum USDA 6

MSEQOPLPTLPMWRVDHIEPSPEMLALRANGPTIHRVREFPSGHEGWWVTGYDEAKAVLSDAAFRPAGMPPAAFT
PDSVILGSPGWLVSHEGREHARLRATIVAPAFSDRRVKLLVOQVEAIAAHLFETLAAQPQPADLRRHLSEFPLPA
MVISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAYTRGKMRDKRODPDDNLLTDLLAAVDQ
GKASEEEAVGLAAGMLVAGHESTVAQIEFGLLAMFRHPQORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMR
YPRTDVTIAGEHIPAESKVLVGLPATSFDPHHEFDDPEIFDIERQEKPHLAFSYGPHACIGVALARLELKVVEG
SIFORLPALRLAVAPEQLKLRKEIITGGFEQFPVLW

>CYP112A1 (RN69 37420) Bradyrhizobium japonicum E109

MSEQOPLPTLPMWRVDHIEPSPEMLALRANGPTIHRVRFPSGHEGWWVTGYDEAKAVLSDAAFRPAGMPPAAFET
PDSVILGSPGWLVSHEGREHARLRAIVAPAFSDRRVKLLVQOQVEAIAAHLFETLAAQPOPADLRRHLSFPLPA
MVISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAYTRGKMRDKRODPDDNLLTDLLAAVDQ
GKASEEEAVGLAAGMLVAGHESTVAQIEFGLLAMFRHPQORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMR
YPRTDVTIAGEHIPAESKVLVGLPATSFDPHHEFDDPEIFDIERQEKPHLAFSYGPHACIGVALARLELKVVEG
SIFORLPALRLAVAPEQLKLRKEIITGGFEQFPVLW

>CYP112A1 (RGR602 PB00446) Rhizobium gallicum

MSEQPLPTLPMWRVDHIEPSPEMLALLANGPIHRVRFPSGHEGWWVTGYDEAKAVLSDAAFRPAGMPPAAFTP
DSVILGSPGWLVSHEGEEHARLRTIVAPAFSNRRVELLAQOVEATAAQLFETLAAQPQPADLRRHLSFPLPAM
VISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAY IRGKMRDKRODPGANLLTDLLAAVDQG
EATEEEAIGLAAGMLVAGHESTVAQIEFGLLAMFRHPOORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFDDPEIFDIGRDGKPHLAFSYGPHNCIGVALARLELKAVEGS
IFQRFPGLRLAVAPEELKLRKEIITGGFEEMPVLW

>CYP112A3 (LMTR13 26575) Bradyrhizobium icense

MSEQSLPTLPMWRVDHIEPSPEMLALRANGPIHRVRFPSGHEGWWVTGYDEAKAALSDTAFRPAGMPPAAFTP
DSVILGSPGWLVSHEGGEHARLRTIVAPAFSNRRVKLLAQQVEATIAAQLFETLAAQPQPADLRRHLSEFPLPAM
VISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAYTRGKMRDKRODPGDNLLTDLLAAVDQG
KATEEEATIGLAAGMLVAGHESTVAQIEFGLLAMEFRHPOQORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFDDPEIFDIGRQEKPHLAFSYGPHSCIGAALARLELKAVEGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEFPVLW

>CYP112A3 (SAMCFNEI73 pB0340) Sinorhizobium americanum

MSEQPVPTLPMWRVDHIEPSPEMLALRANGPIHRVRFPSGHEGWWVTGYDEAKAALSDAAFRPAGMPPAAFTP
DSVILGSPGWLVSHEGCEHARLRTIVAPAFSDRRVKLLAQQVEATAAQLFETLAAQPQPADLRRHLSEFPLPAM
VISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWQELRAYTRGKMRDKRODPGDNLLTDLLAAVDQG
KATEEEATIGLAAGMLVAGHESTVAQIEFGLLAMFRHPOQQRERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRY
PRIDVTIAGVHIPAESKVLVGLPATSFDPRHFAHPEIFDIGRDEQPHLAFSHGPHYCIGAALARLELKVVEGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEFPVLW

>CYP112A3 (A6B35 33010) Mesorhizobium amorphae

MSEQPLPTLPMWRVDHIEPSPEMLALSANGPIHRVRFPSGHEGWWVTGYDEAKAVLSNAAFRPAGMPPAAFTP
DSVILGSPGWLVSHEGGEHARLRTIVAPAFSNGRVKQLAQQVEATIAAQLFETLAAQPQPADLRCHLSEFPLPAM
VISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAYTRGKMRDKRODPGDNLLTDLLAAVDEG
KATEEEATIGLAAGMLVAGHESTVAQIEFGLLAMFRHPOQQRERLVGDPSLLDKAVEEILRMYPPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFENPEIFDIGRDEKPHLAFSYGPHYCIGMALARLELKVVEGS
IFQRFPELRLAVAPEELKLRKEIITGGFEEFPVLW

>CYP112A4 (RHECIAT PB0000291)Rhizobium etli CIAT 652



MSEQSLPTLPMWRVDHIEPSPEMLALRAKGPIHRVRLPSGHECWWVTGYDEAKAVLSDAAFRPAGMPPADETP
DSVILGSPGWLVSHEGDEHARLRTIVAPAFSNSRVKLLTQOVEAITVQLEFDTLAVQPQPADLRRHLSFPLPAK
VISALMGVPFEEHAFFAGLSDEVMTHQHESGPRSASGLAWEELRAYTHGKIRGKRODPGDNLLTDLLAAVDQG
KATEEEAIGLAAGVLVAGHESTVAQIEFGLLAMFRHPQORERLVRDPSLVDKAVEEILRMY SPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFKDPEVFDIGRDANPHLAFSYGQOHNCIGAALARLELKAIFGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEMPVLWCGRPPASQSSHLAAPGAHRSDQPLDR

>CYP112A4 (IE4803 PB00399) Rhizobium etli bv. Phaseoli IE4803
MSEQSLPTLPMWRVDHIEPSPEMLALRAKGPIHRVRLPSGHECWWVTGYDEAKAVLSDAAFLPAGMPPADFTP
DSVILGSPGWLVSHEGDEHARLRTIVAPAFSNSRVKLLTQOQVEATITVQLFDTLAVQPQPADLRRHLSFPLPAK
VISALMGVPFEEHAFFAELSDEVMTHQHESGPRSASGLAWEELRAYIHGKIRGKRODPGDNLLTDLLAAVDQG
EATEEEAVGLAAGVLVAGHESTVAQIEFGLLAMFRHPQOQRERLVRDPSLVDKAVEEILRMYSPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHLKDPEVFDIGRDANPHLAFSYGQHNCIGAALARLELKAVEGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEMPVLWCGRPPASQSSHLTAPGAGRSDQPPDR

>CYP112A4 (AMJ98 PC00304) Rhizobium sp. N1341

MSEQSLPTLPMWRVDHIEPSPEMLALRAKGPIHRVRLPSGHECWWVTGYDEAKAVLSDAAFLPAGMPPADFETP
DSVILGSPGWLVSHEGDEHARLRTIVAPAFSNSRVKLLTQQVEAITVQLFDTLAVOPQPADLRRHLSFPLPAK
VISALMGVPFEEHAFFAELSDEVMTHQHESGPRSASGLAWEELRAYIHGKIRGKRQDPGDNLLTDLLAAVDQG
EATEEEAVGLAAGVLVAGHESTVAQIEFGLLAMFRHPOQORERLVRDPSLVDKAVEEILRMYSPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHLKDPEVFDIGRDANPHLAFSYGQHNCIGAALARLELKAVEGS
IFQRFPALRLAVAPEELKSRKEIITGGFEEMPVLWCGRPPASQSSHLTAPGAGRSDQPPDR

>CYP112A7 (RTCIAT89S PB00455)Rhizobium tropici

MSEQPLPTLPMWRLNHIEPSPEMLTLSANGPIHRVREFPSGHEGWWVTGYDEAKAVLSDTAFRPAGMPPAAFTP
DSVILGSPGWLVSHEGDEHARLRTIVGRAFSDRNMELLAQKVEATIAAQLFETLAAQPOPADLRLHLSFPLPAT
VISALMGVLYEDHAFFAGLSDEVMTHQHESGPRSASRLAWEELRAY IRGKMRDKREDPGDNLLTDLLAAVDQG
KATEEEATIGLAAGMLVAGHESTVAQIEFGLLAMFRHPOQQRERLVGDPSLVDKTVEEILRMY PPGAGWDGVMRY
PRTDVTIAGVRIPAESKVLVGLPATAFDPRHFEDPEIFDIGREGKPHLAFSYGPHYCIGVALARLELKAVEGS
IFOQRFPALRLAVAPEKLKLRKEIITGGFEEFPVEW

>CYP112A8 (IE4771 PB00363)Rhizobium etli bv. Mimosa IE4771

MFEQPLPTLPMWRVDHIEPSPEMLALRAKGPIHRVREFPSGHEGWWVTGYDEAQAVLSDAAFRPAGMPPETETP
DSVILGSPGWLVSHEGGKHAWLRMIVAPAFSNRRVKLLAQQVEAIAAQLFETLAAQPQPADLRRHLSFPLPAM
VISALMGVLYEDHIFFAGLSDEVMTHQHESGPRSASRVAWEELRTYICRKMRGKREEPGDNLLTDLLAAVDHG
KATEEEAVGLAAGVLVAGHESTVAQIEFGLLAMFRHPOQQRERLVRDPFLADKAVEEILRMY SPGAGWDGIMRY
PRTDVTIAGMDIPAESKVLVGLPATSFDPRHFEDPEVFDIGRDPNPHLAFSYGPHNCIGAALARLELKVVEGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEFPVLW

>CYP112A8 (REMIM1 PEO0O083)Rhizobium etli

MFEQPLPTLPMWRVDHIEPSPEMLALRAKGPIHRVREFPSGHEGWWVTGYDEAQAVLSNAAFRPAGMPPETETP
DSVILGSPGWLVSHEGGKHAWLRTIVAPAFSNRRVKLLAQQVEMVAAQLFDTLAAQPQPADLRCHLSFPLPAM
VISALMGVLYEDHTFFAGLSDEVMTHQHESGPRSASSVAWEELRTYICRKMRGKREEPGDDLLTDLLAAVDRG
KATEEEAVGLAAGVLVAGHESTVAQIEFGLLAMFRHPOQQRKRLTRDPSLADRAVEEILRMY SPGAGWDGIMRY
PRIDVTIAGVDIPAESKVLVGLPATSFDPRHFEDPEVFDIGRDPNPHLAFSYGPHNCIGAALARLELKVVEGS
IFQRFPALRLAVAPEELKLRKEIITGGFEEFPVLW

>CYP112A9 (Sinme 5616) Sinorhizobium meliloti AKS83

MSEQPLPMLPMWRVDHIEPSPEMLALRVKGPIHRVRFPSGDEGWWVTGYDEAKAVLSDAAFRPSGMPPAEFTP
ATVILGSPGWLGSHEGSEHARLRTIVAPAFSSGRVKLLAQQVEATIAAELFETLAAQPQPADLRRHLSEFPLPAM
VISALMGVLYEDHAFFAGLSDKVMTHQHESGPRSAARLAWEELRAY TRGKMRDKRODPGDNLLTDLLAAVDQG
KATEEEAIGLAAGMLVAGHETTVAQIEFGLLAMFRHPQORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRY



PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFDDPEIFDVGREEKPHLAFSYGPHYCIGVELARLELRVVEGS
IFQRFPALRLAVAPEELKLRKAIITGGFEAFPVLW

>CYP112A9(SM11 pC0151) Sinorhizobium meliloti SM11

MSEQPLPMLPMWRVDHIEPSPEMLALRVKGPIHRVRFPSGDEGWWVTGYDEAKAVLSDAAFRPSGMPPAAVTS
ATVILGSPGWLGSHEGSEHARLRTIVAPAFSSGRVKLLAQOVEAIAAELFETLAAQPQPADLRRHLSFPLPAM
VISALMGVLYEDHAFFAGLSDKVMTHQHESGPRSAARLAWEELRAYTRGKMRDKRODPGDNLLTDLLAAVDQG
KATEEEAIGLAAGMLVAGHETTVAQIEFGLLAMFRHPOORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFDDPEIFDVGREEKPHLAFSYGPHYCIGVELARLELRVVEGS
IFQRFPALRLAVAPEELKLRKAIITGGFEAFPVLW

>CYP112A9 (SinmeB 5267) Sinorhizobium meliloti BL225C

MSEQPLPMLPMWRVDHIEPSPEMLALRAKGPIHRVRFPSGDEGWWVTGYDEAKAVLSDAAFRPSGMPPAAVTS
ATVILGSPGWLGSHEGSEHARLRTIVAPAFSSGRVKLLAQQVEAIAAELFETLAAQPQPADLRRHLSFPLPAM
VISALMGVLYEDHAFFAGLSDKVMTHQYESGPRSAARLAWEELRAYTRGKMRDKRODPGDNLLTDLLAAVDQG
KATEEEAIGLAAGMLVAGHETTVAQIEFGLLAMFRHPQORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRY
PKTDVTIAGVHIPAESKVLVGLPATSFDPRHFDDPEIFDVGREEKPHLAFSYGPHYCIGVELARLELRVVEGS
IFQRFPALRLAVAPEELKLRKAIITGGFEAFPVLW

>CYP112A9(C770 GR4pB020) Sinorhizobium meliloti GR4

MSEQPLPMLPMWRVDHIEPSPEMLALRAKGPIHRVRFPSGDEGWWVTGYDEAKAVLSDAAFRPSGMPPAAVTS
ATVILGSPGWLGSHEGSEHARLRTIVAPAFSSGRVKLLAQQVEAIAAELFETLAAQPQPADLRRHLSFPLPAM
VISALMGVLYEDHAFFAGLSDKVMTHQYESGPRSVARLAWEELRAY TRGKMRDKRODPGDNLLTDLLAAVDQG
KATEEEATIGLAAGMLVAGHETTVAQIEFGLLAMFRHPOQQRERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRY
PRTDVTIAGVHIPAESKVLVGLPATSFDPRHFDDPEIFDVGREEKPHLAFSYGPHYCIGVELARLELRVVEGS
IFQRFPALRLAVAPEELKLRKAIITGGFEAFPVLW

>CYP112A-fragment (C770 GR4pB120) Sinorhizobium meliloti GR4

MTEEEAIGLAAGMLVAGHETTVTQIEFGLLSMFRHPOQORERLVGDPSLVDKAVEEILRMYPPGAGWDGIMRYP
KTDVTIAGMHIPAESKVLVDCRRRRSIRAISTTRKSSTSDARKSRTWRSPTARTIASAWSRPGWNSRWCSVRE
SSAFPRCAWPWROKCLLALDGLAKSNRLDAVVIARYIADLPTLEMRIDPLREKPIRQHRKICSSGGTPTAVA

>CYP114A2 (NGR _a02710) Sinorhizobium fredii NGR234

MDMQETTTACADAFAELASPACIDDPYPEFMRWLREHDPVHRAASGLFLLSRHADICWALKATGDAFRGPAPGE
LARYFPRAATSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTMREIDNLRPSIAREFVAARLDGMAPALERGEAV
DLHRQFALALPMLVFAELFGMPQODDMEFGLAAGIGAILEGLSPHASDPOQLAAADAASARMKAYFGDLIQRKCID
PRHDIVATLVGAHDDDADTLSDAELISMLWGMLLGGFATTAATIDHAVLAMLAYPDOQRHWLOGDAAGVEAEFVE
EVLRCDAPAMFSSIPRIAQSDIELSGVVIPKNADVRVLIAAGNRDPDAFADPDREFDPARFYGTSPGMSTDGKI
MLSFGHGIHFCLGAQLARVQLAESLPRIQARFPTLTVAEQPTREPSAFLRTFRALPVRLHAQGDSPRLTSAFL
NGORGVEGGASFEHGDGERRSATDRRAQP

>CYP114A3vl (mlr 6365)Mesorhizobium loti MAFF 303099

MDVQETTAACRDAFAELASPACIQDPYTEFMRWLREHDPVHRAASGLFLLSRHADIYWALKATGDVEFRGPAPGE
LARYFPRAETSLSLNLLASTLAMKEPPTHTRLRRLISRDFTIRQIDNLRPSIARIVAARLDGMAPALERGEAV
DLHWEFALAVPILVFAELFGMPODDMFGLAAGIGAILEGLSPHASDPQLAEADAASARVQAYFGDLIQRKRTD
PRNDIVSMVVGAHDDDADTLSDAELISMLWGMLLGGFATTAATIDHAVLAMLAY PEQRHWLOGDAVGVKAFVE
EVLRCDAPAMFSSIPRIAQRDIELGGVVIPKNADVRVLIAAGNRDPDAFSDPDREFDPAREFYGTTPGMSTDGKI
MLSFGHGIHFCLGAQLARVQLAESLPRIEARFPTLALAEQPTREPSAFLRTFRALPVRLHAQGG

>CYP114A3 (A6B35 33015) Mesorhizobium amorphae



MDVQEATAACRDAFAELASPACIHDPYPFMRWLREHDPVHRAASGLEFLLSRHADIYWALKATGDAFRGPAPGE
LARYFPRAATSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTMCQIDNLRPSIALIVAARLDGIAPALERGEAV
DLHREFALALPMLVFAELFGMPODDMFGLAAGIGAILEGLSPHASDPQLAAADAASARVQAYFGDLIQRKRTD
PRHDIVSMLVGAHDDDADTLSDAELISMLWGMLLGGFATTAASIDHAVLAMLAYPEQRHWLOGDAVGVKAEVE
EVLRCDAPAMFSSIPRIAQRDIELDGVVIPKNADVRVLLAAGNRDPDAFADPDRFDPAREFYGTSPGMSTDGKI
MLSFGHGIHFCLGAQLARVQLAESLPRIQARFPTLALAEQPTREPSAFLRTFRALPVRLHAQGG

>CYP114A4 (RHE PD00251) Rhizobium etli CFN 42

MDVOQDTTAACHDAFAELASPACIQDPYPEFMRWLREHDPVHRAASGLFLLSRHADIYWAFKATGDAFRGPAPSE
LARYFPRAASSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTVGQIDNLRPSTIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGMPODDVFELSATIVSAILEGLSPHASDPQLAAADVASARVKAYFGDLILRKRAD
PRRDIVSTLVGAHTDDADTLSDAELISMLWGMLLGGFATTAATIDHAVLAMLAYPEERHWLOGDAAGVEAEVE
EVLRCEAPAMFSSIPRIAQRDIELHGVVIPKDADVRVLIAAGNRDPDAFADPDREFDPVREYGTRPGMSSDGKTI
MLSFGHGIHFCLGAQLARVQLAESLPQIQARFPTLALAEQPTREPSAFLRTFRALPVRLHAQAAAEVRVVVDQ
DLCGTTGQCVLTLPGTFRQREPDGVAEVCMATVPOQALHAAVRLAASQCPVAAIRVIESEAGDDHCTNPGPTPS
PADAERHAAKDLRNPGEHDGTI

>CYP114A4 (AMKO2 PC00298) Rhizobium sp. N731

MDVOQDTTAACHDAFAELASPACIQDPYPFMRWLREHDPVHRAASGLFLLSRHADIYWAFKATGDAFRGPAPSE
LARYFPRAASSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTVGQIDNLRPSTIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGMPODDVFELSAIVSAILEGLSPHASDPQLAAADVASARVKAYFGDLILRKRAD
PRRDIVSTLVGAHTDDADTLSDAELTISMLWGMLLGGFATTAATIDHAVLAMLAYPEERHWLOGDAAGVEAFVE
EVLRCEAPAMFSSIPRIAQRDIELHGVVIPKDADVRVLIAAGNRDPDAFADPDREFDPVREYGTRPGMSSDGKT
MLSFGHGIHFCLGAQLARVQLAESLPQIQARFPTLALAEQPTREPSAFLRTFRALPVRLHAQAAAEVRVVVDQ
DLCGTTGQCVLTLPGTFROQREPDGVAEVCMATVPOQALHAAVRLAASQCPVAAIRVIESEAGDDHCTNPGPTPS
PADAERHAAKDLRNPGEHDGTI

>CYP114A4 (AMC79 PC00280) Rhizobium phaseolil

MDVQODTTAACHDAFAELASPACIQDPYPEFMRWLREHDPVHRAASGLEFLLSRHADIYWAFKATGDAFRGPAPSE
LARYFPRAASSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTVGQIDNLRPSIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGMPQDDVFELSAIVSAILEGLSPHASDPOQLAAADVASARVKAYFGDLILRKRAD
PRRDIVSTLVGAHTDDADTLSDAELTISMLWGMLLGGFATTAATIDHAVLAMLAYPEERHWLOGDAAGVEAEFVE
EVLRCEAPAMFSSIPRIAQRDIELHGVVIPKDADVRVLIAAGNRDPDAFADPDREFDPVREYGTRPGMSSDGKI
MLSFGHGIHFCLGAQLARVQLAESLPQIQARFPTLALAEQPTREPSAFLRTFRALPVRLHAQAAAEVRAVVDQ
DLCGTTGQCVLTLPGTFROREPDGVAEVCMATVPOQALHAAVRLAASQCPVAAIRVIESEAGDDHCTNPGPTPS
PADAERHAAKDLRNPGEHDGTI

>CYP114A4 (RHECIAT PB0000290)Rhizobium etli CIAT 652

MDVQDTTAACHDAFAELASPACIQDPYPEFMRWLREHDPVHRAASGLFLLSRHADIYWAFKATGDAFRGPAPSE
LARYFPRAASSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTVGQIDNLRPSIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGMPQOQDDVFELSAIVSAILEGLSPHASDPOQLAAADVASARVKAYFGDLILRKRAD
PRRDIVSTLVGAHTDDADTLSDAELISMLWGMLLGGFATTAATIDHAVLAMLAYPEERHWLOGDAAGVEAEFVE
EVLRCEAPAMFSSIPRIAQRDIELHGVVIPKDADVRVLIAAGNRDPNAFADPDREFDPVREYGTRPGTSSDGKI
MLSFGHGIHFCLGAQLARVQLAESLPOIQARFPTLALAEQPTREPSAFLRTFRALPVRLHAQAAAEVRVVVDQ
DLCGTTGQCVLTLPGTFROREPDGVAEVCMATVPOALHAAVRLAASQCPVAAIRVIESEAGDDHCTNPGPTPS
PADAERHAAKDLRNPGEHDGTI

>CYP114A4 (IE4803 PB00398)Rhizobium etli bv. Phaseoli IE4803

MDVQETKAACHDAFAELASPACIQDPYPEFMRWLOQEHDPVHRAASGLFLLSRHADIYWAFKATGDAFRGPAPSE
LARYFPRAASSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTVGQIDNLRPSIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGMPODDMFELSAIVSAILEGLSPHASDPQLAAADVASARVKAYFGDLILRKRAD
PRRDIVSTLVGAHSDDADTLSDAELTSMLWGMLLGGFATTAATIDHAVLAMLAYPEERHWLOGDAAGVEAEVE
EVLRCEAPAMFSSIPRIAQRDIELHGVVIPKDADVRVLIAAGNRDPDAFADPDREFDPVREYGTRPGMSSDGKT



MLSFGHGIHFCLGAQLARVQLTESLPQIQARFPTLALAEQPTRERSAFLRTFRALPVRLRAQAAAEVRVVVDQ
DLCGTTGQCVLTLOGAFROREPDGVAEVCMATVPOQALHAAVRLAASQCPVAAIG

>CYP114A4 (AMJ98 PC00303) Rhizobium sp. N1341

MDVQETKAACHDAFAELASPACIQDPYPEFMRWLOQEHDPVHRAASGLFLLSRHADIYWAFKATGDAFRGPAPSE
LARYFPRAASSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTVGQIDNLRPSTIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGMPODDMFELSATIVSAILEGLSPHASDPQLAAADVASARVKAYFGDLILRKRAD
PRRDIVSTLVGAHSDDADTLSDAELISMLWGMLLGGFATTAATIDHAVLAMLAYPEERHWLOGDAAGVEAEVE
EVLRCEAPAMFSSIPRIAQRDIELHGVVIPKDADVRVLIAAGNRDPDAFADPDREFDPVREYGTRPGMSSDGKT
MLSFGHGIHFCLGAQLARVQOLTESLPQIQARFPTLALAEQPTRERSAFLRTFRALPVRLRAQAAAEVRVVVDQ
DLCGTTGQCVLTLOGAFROREPDGVAEVCMATVPOALHAAVRLAASQCPVAAIG

>CYP114A7 (SAMCFNEI73 pB0339) Sinorhizobium americanum

MRWLREHDPVHRAASGLFLLSRHADIYWALKATGDALRGPAPGELARYFPRAATSLSLNLLASTLAMKDPPTH
TRLRRLISRDFTMGQIDNLRPSIARNVAARLDGMAPALERGEAVDLHREFALALPMLVFAELFGMAQDDMEGL
AAGIGAILEGLSPHASDPOLAAADAASARVQAYFGDLIQRKRTDPLHDIVSMLVGAHDDDADTLSDAELISML
WGMLLGGFATTAATIDHAVLALLAYPEQRHWLOGDAVGIEAFVEEVLRCDAPAMFSSIPRIAQRDIELNGVVI
PKNADVRVLIAAGNRDPDAFADPDRFDPARFYGTSPGMSTDGKIMLSFGHGIHFCLGAQLARVQLAESLPRIE
ARFPTLVLAGKPTREPSAFLRTFRSLPVRLHAQAGG

>CYP114A8 (BJ6T _77050) Bradyrhizobium japonicum USDA 6

MDVQETTAACRDAFAELASPACIHDPYPFMRWLREHDPVHRAASGLFLLSRHADIYWAFKATGDAFRGPAPGE
LARYFSRAATSPSLNLLASTLAMKDPPTHTRLRRLISRDEFTMGQIDNLRPSIARIVAARLDGITPALERGEAV
DLHREFALALPMLVFAELFGMPOQDDMFELAAGIGTILEGLGPHASDPOQLAAADAASARVOAYFGDLIQRKRTD
PRRDIVSMLVGAHDDDADTLSDAELTISMLWGMLLGGEFVTTAASIDHAVLAMLAYPEQRHWLOADAARVRAFVE
EVLRCDAPAMFSSIPRIAQRDIELGGVVIPKNADVRVLIASGNRDPDAFADPDREFDPAREFYGTSPGMSTDGKI
MLSFGHGIHFCLGAQLARVQLAESLPRIQARFPTLAFAGOQPTREPSAFLRTEFRTLPVRLHAQGS

>CYP114A8 (RN69 37415) Bradyrhizobium japonicum E109

MDVQETTAACRDAFAELASPACIHDPYPEFMRWLREHDPVHRAASGLFLLSRHADIYWAFKATGDAFRGPAPGE
LARYFSRAATSPSLNLLASTLAMKDPPTHTRLRRLISRDEFTMGQIDNLRPSIARIVAARLDGITPALERGEAV
DLHREFALALPMLVFAELFGMPOQDDMFELAAGIGTILEGLGPHASDPOQLAAADAASARVOAYFGDLIQRKRTD
PRRDIVSMLVGAHDDDADTLSDAELTISMLWGMLLGGEFVTTAASIDHAVLAMLAYPEQRHWLOADAARVRAFVE
EVLRCDAPAMFSSIPRIAQRDIELGGVVIPKNADVRVLIASGNRDPDAFADPDREFDPAREFYGTSPGMSTDGKI
MLSFGHGIHFCLGAQLARVQLAESLPRIQARFPTLAFAGOQPTREPSAFLRTFRTLPVRLHAQGS

>CYP114A8 (blr 2145) Bradyrhizobium diazoefficiens USDA 110

MDVQETTAACRDAFAELASPACIHDPYPFMRWLREHDPVHRAASGLFLLSRHADIFWAFKATGDAFRGPAPGE
LARYFSRAATSPSLNLLASTLAMKDPPTHTRLRRLISRDEFTMGQIDNLRPSIARIVAARLDGITPALERGEAV
DLHREFALALPMLVFAELFGMPOQDDMFELAAGIGTILEGLGPHASDPOQLAAADAASARVOAYFGDLIQRKRTD
PRRDIVSMLVGAHDDDADTLSDAELISMLWGMLLGGEVTTAASIDHAVLAMLAYPEQRHWLOADAARVRAFVE
EVLRCDAPAMFSSIPRIAQRDIELGGVVIPKNADVRVLIASGNRDPDAFADPDREFDPAREFYGTSPGMSTDGKI
MLSFGHGIHFCLGAQLARVQLAESLPRIQARFPTLAFAGOQPTREPSAFLRTFRTLPVRLHAQGS

>CYP114A9 (Mesau 05697) Mesorhizobium australicum

MDVQETKTACRDAFAELASPACIHDPYPFMRWLREHDPVHRAASGLFLLSRHADIYWALTATGDAFRGPAPGE
LARYFPRAATSLSLNLMASTIAMKDPPTHTRLRRLISRDETMRQIDNLRPSTIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGLPQODDMFGLAAGIGAIVEGLSPHASDPQLAAADAGSARVQAYFGDLIQRKRTD
PRHDIVSMLVGAHDDDADTLSDAELTSMLWGMLLGGFTTTAAATDHAVLAMLAYPEQRHWLOGDAVEVKAEVE
EVLRRDAPVLFSATPRIAQRDIELGGVVIPKNADVRVLIAAGNRDPDGFADPDRFDPAREFYGTNPGMSTDGKT
MLSFGHGIHFCPGAQLARMOLAESLPRIQARFPTLALAEQPTREPSAFLRTFLALPVRLNAQAGG



>CYP114A9 (Mesop 6228)Mesorhizobium opportunistum

MDVQETKTACRDAFAELASPACIHDPYPFMRWLREHDPVHRAASGLFLLSRHADIYWALTATGDAFRGPAPGE
LARYFPRAATSLSLNLMASTIAMKDPPTHTRLRRLISRDETMRQIDNLRPSIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGLPODDMFGLAAGIGAIVEGLSPHASDPQLAAADAGSARVQAYFGDLIQRKRTD
PRHDIVSMLVGAHDDDADTLSDAELTISMLWGMLLGGFTTTAAATDHAVLAMLAYPEQRHWLOGDAVEVKAEFVE
EVLRRDAPVLFSATPRIAQRDIELGGVVIPKNADVRVLIAAGNRDPDGFADPDRFDPARFYGTNPGMSTDGKI
MLSFGHGIHFCPGAQLARMOLAESLPRIQARFPTLALAEQPTREPSAFLRTFLALPVRLNAQAGG

>CYP114A9 (Mesci 5645) Mesorhizobium cicero

MDVQETKTACRDAFAELASPACIHDPYPFMRWLREHDPVHRAASGLFLLSRHADIYWALTATGDAFRGPAPGE
LARYFPRAATSLSLNLMASTIAMKDPPTHTRLRRLISRDETMRQIDNLRPSIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGLPODDMFGLAAGIGAIVEGLSPHASDPQLAAADAGSARVQAYFGDLIQRKRTD
PRHDIVSMLVGAHDDDADTLSDAELTISMLWGMLLGGFTTTAAATDHAVLAMLAYPEQRHWLOGDAVEVKAEFVE
EVLRRDAPVLFSATPRIAQRDIELGGVVIPKNADVRVLIAAGNRDPDGFADPDRFDPAREFYGTNPGMSTDGKT
MLSFGHGIHFCPGAQLARMOLAESLPRIQARFPTLALAEQPTREPSAFLRTFLALPVRLNAQAGG

>CYP114A9 (LMTR13 26570) Bradyrhizobium icense

MDVQETTAACRDAFAELASPACIHDPYPFMRWLREHDPVHRAASGLFLLSRHADIYWALKATGDAFRGPAPGE
LARYFPRAATSLSLNLLASTLAMKDPPTHTRLRRLISRDEFTMRQIDNLRPSTIARIVAARLDGMAPALERGEAV
DLHREFALVLPMLVFAELFGMPODDMFGLAAGIDAILEGLSPHASDPQLAAADAASARVOAYFGDLIQRKRTG
PRHDIVSMLVGAHDDDADTLSDAELTISMLWGMLLGGFATTAATIDHAVLAMLAYPEQRHWLOGDAVGVKAEFVE
EVLRCDAPAMFSSIPRIAQRDIELGGVVIPKNADVRVLIAAGNRDPHAFADPDRFDPAREFYGTSPGMSTDGKT
MLSFGHGIHFCLGAQLARVOQLAECLPRIQARFPTLALAEQPTREPSAFLRTFRALPVRLHAQGAEMRVVVDQD
LCGTTGQOCVLTLPGTFROREPDGVAEVCGATVPOQALHAAVRLAASQCPVAATIRVIESDAGDDGRASADPAPSP
AEAERHAAKDQRNPGGHDGTV

>CYP114A10 (RGR602 PB00447)Rhizobium gallicum

MDVKETTAVCRDAFAELASPACIHDPYPEFMRWLREHDPVHRATSGLFLLSRHADIYWAFTATGDAFRGPAPGE
LARYFPRAATSLSLSLLASTLAMKEPPTHTRLRRLISRDEFTMREIDNLRPSIARIVAARLDGIAPALERGEAV
DLHREFALALPMLVFAELFGMPQEDMEFGLAATITIGAILEGLSPHASDSQLAAADAASAKVKAYFGDLIQRKRTD
PRODIVSMLVGAHGDDADMLSDAELTISMLWGMLLGGFTTTAATIDHAVLAMLAYPEQRHWLOGDAMGIEAFVE
EVLRCDAPAMFSSIPRIAQRDIELCGVVIPKDADVRVLIAAGNRDPDAFADPDREDPAREFYGTSPGMSTDGKI
MLSFGHGIHFCLGAQLARVQOLAESLPRIEARFPTLVLAEKPTREPSAFLRTFRALPVRLNALGEA

>CYP114A11 (RTCIAT899 PB00450)Rhizobium tropici

MDVKETTAVCRDAFAELASPACIHDPYPFMRWLREHDPVHRAASGLFLLSRHADIYWALKATGDAFRGPAPGE
LARYFPRAATSLSLNLLASTLAMKDPPTHTRLRRLISRDEFTMREIDNLRPSIVHIVAARLDGMAHALERGEAV
DLHREFALALPMLVFAELFGIPQEDMFGLAANIGAILEGLSPHASDPOQLAEADAASAKVKAYFGDLIQRRRTD
PRODVVSMLVGAHGDDADMLSDVELISMLWGMLLGGFATTAATIDHAVLAMLAHPEQRHWLOGDAKGVEAFVE
EVLRCNAPAMFSSIPRIAQRDIELGGVVIPKNADVRVLIAAGNRDPDAFADPDREFDPVREYGTSPGMSIDGKI
MLSFGHGIHFCLGAQLARVQOLAESLPRIEARFPTLVLADQPTLEPSAFLRTFRALPVRLHAQAGR

>CYP114A12 (REMIM1 PE00082) Rhizobium etli

MDVQETTAVCKDAFAELASPACIONPYPEFMRWLREHDPVHRSASGLFLLSRHADIYWALKATGDEFRGPAPGE
LARYFPRAATSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTMRQIDNLRPSIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGMPQEDIFELSAVISTILEGLSPHASDLOLAAADAASARVOAYFGDLILRKRTD
PHODIVSTLVSAHSDDSDTLSDAELISMLWGMLLGGFATTAATVDHAVLAMLAYPEQRHWLOGDAAGVEAEFVE
EVLRCEAPAMFSSIPRIAQRDIELRGVVIPKGADVRVLMAAGNRDPDAFADPDREFDPARFHGTRPGMSNDGQT
MLSFGHGIHFCLGAQLARVQLAESLPQIQARFPTLALAEQPTREPSAFLRTFRALPVRLHAHGAAEVHVVVDQ
DLCGTTGQCVLTLPGAFRQRESDGVAEVSVATVPOQALHAAVRLAASQCPVAAIRVIESDAGNDHRTISDSAPS
PEEAARHVAKDLRNPGGHDGTI



>CYP114A12 (IE4771 PB00364)Rhizobium etli bv. mimosae IE4771

MDVQETTAVCKDAFAELASPACIQONPYPEFMRWLREHDPVHRSASGLFLLSRHADIYWALKATGDEFRGPAPGE
LARYFPRAATSLSLNLLASTLAMKEPPTHTRLRRLISRDEFTMRQIDNLRPSTIARIVAARLDGMAPALERGEAV
DLHREFALALPMLVFAELFGMPQEDIFELSAVISTILEGLGPHASDLQLAAADVASARVQAYFGDLILSKRTD
PHODIVSTLVGAHSDDSDTLSDAELTISMLWGMLLGGFATTAATVDHAVLAMLAYPEQRHWLOGHAAGVEAFVE
EVLRCEAPAMFSSIPRIAQRDIELRGVVIPKGADVRVLMAAGNRDPDAFADPDREFDPARFHGTSPGMSSDGQOT
MLSFGHGIHFCLGAQLARVQLAESLPQIQARFPTLALAERPTREPSAFLRTFRALPVRLHSQGAAEVHVVVDE
DLCGTTGQCVLTLPGAFRQRESDGVAEVSVATVPQALHAAVRLAANQCPVAATRVIESNAGDDNRNNDPAPSP
AEVERHAAKDLRNPGGHDGT I

>CYP114A13 (C770 GR4pB021) Sinorhizobium meliloti GR4

MDVPETTAACRDAFAEMASPTCIHDPYPFMRWLREHDPVHRAESGLFLLSRHADIHWALKATGDAFRGPTPGE
LARYFPRAATSLSLNLLASTLAMKDPPTHTRLRRLISRDEFTRRQIDNLRPSTIARIVAARLDGMASTLERGEVV
DLHREFALALPMLVFAELFGLPODDMFGLAAGIGAILEGLSPHASDPQLAAADAASARVQAYFGDLIQRKRTD
PCHDIVSMLVGAHDDDADTLSDAELISMLWGMLLGGFATTAATIDHAVLAMLAYPEQRRWLOGDAVGASERAR
NNSGOSYWLRGLHGPPFAVVNRYRVYLK

>CYP115A2v1 (mll 6125)Mesorhizobium loti MAFF 303099

MPAAPTQLDRLSSAILRQGGMARVSLPGDVVTWAAARHOQTLROMLSDORENKDWROWRALOQDGEIPEDHPLIG
ICKVDNMTTAHGADHRRLRGLLSSSFAPSRIALLAPRVEQCVDRLLAEMAQRGGSADLMSEFAAPLPTNVIAE
LFGLPDEQREEIVALTYSLASTSATAEEVROTRORIPEFFRRLIALKRGOQLGDDLASALIVARDKGELVSDTE
LIDMLFMVLSAGEVTTAGVIGNGVLALLTHPQOQLHLVRSGQVPWSQAIEEILRWGTSAANLPFRYATQDVEID
GCLVRRGDAVLMAFHAANRDEKAFGPGANREFDVTRRHNPHLSFGEGPHSCLGAALARLELRCAFPPLEFGRLED
LALTIAAEDVVYMPSYVIRCPQRLPVSEFRPSVA

>CYP116B183 (IMCC20628 00551) Hoeflea sp. IMCC20628 Hoeflea sp. IMCC20628

MTDDKAAVCPAHGRADGCPVSPOAAAFDPFAPAYLANPAEALRWSREQEPVEFYSPOLGYWVVSRYDDVKAVER
DNDTEFSPSIALERVVPPSQEAVETLKRYNYAMNRTLVNEDEPAHMERRRLLMDHFLPANLAEHEAMIRRLTRE
KVDAFVEKGRVDLVEAMLWEIPLTVALHFLGVPKEDMDSLKEFSVAHTVNTWGKPTPEQQVAVADTVGREWQF
AGKVLDKMRKEPDGTGWMHDAIRKNADYPDIVTDSYLHSMMMATIIVAGHETTSLASTNALKLLLSNRLVWERT
CKDPALIPNAVEECLRLEGSVVAWRRKATRETEISGVTIPKDAKLLIVSGSANHDRRHFENGDELDIYRDSAV
EHLTFGYGSHQCMGKNFARLEMRIFIEELTRRLPHMOLVADQQFTYLPSLSFRGPDRLLVEWDPANNPEHADP
SLAASSISFPVGAPSAKEIARSVRVAETKLIAEGVKLVRLEDPDGLPLPPWTPGAHIDVVEDEFSRKYSLCGD
PSDPLYSIAVLRENEGRGGSREFVHDQLVPGMTLHMRGPKNYFRLEEDADRHILIAGGIGITPIVAMADRLKAS
GCDYEVHYAGRSRDRMAFLDRMVADHGANVVLHVSGEGTRAQMNSIVDGWSVGTRIHACGPRGLLGELESLCT
HLPEGAFKCEAFSTDAGSGAHADDTAFVVELKDSDLTLTVPTGSTLLETVRAAGIDVPSDCEEGLCGSCEVRV
LEGAIDHRDKVLSSAERAVSDRMMACCSRAAGGKLKLAL

>CYP117A2 (NGR_a02740) Sinorhizobium fredii NGR234

MNVLLNPLNRRHRLRYDIPVMPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHEWLDEFGPAGHLMTCVDPHAFA
LLRHKDVSSALIEEIAPELLGGTLVAQDGGAHRQARDAIKAAFLPEGLTQAGIGDLFAPVIRARVQAWRDRGD
VTILPETGDLMLKLIFTLMGVPAQDLPGWHRKYRQLLOLIVAPSVDLPGLPLRRGRAARDWIDAQLRQFVRDA
RAHAARTGLINDMVSAFDRSDDALSDDLLVANIRLLLLAGHDTTASTMAWMVIELARQPMLWDALVEEAQRVG
AVPTRHADLEQCPVAEALFRETLRVHPATTLLPRRALQELOLGORRIPAGTHLCIPLLHFSTSALLHEAPDQF
RLARWLOQRTEPIRPVDMLQFGTGPHVCIGYHLVWLELVQEFSTALALTMHKAGVRPLLLSGVEKGRRYYPTAHP
SMTIRIGEFS

>CYP117A2 (A6B35 33030) Mesorhizobium amorphae

MDMLLNPLNRRHRLRYDIPVVPGAFPLVGHLPAIVGDLPRLLRRAERTLGSHEFWLDFGPAGQLMTCVDPAAFA
LLRHKDVSSALIEEIAPELLGGTLVAQDGGAHRQARDAIKAAFLPKGLTQAGIGDLFAPVIRARVQAWRDRGD
VTILRETGDLMLKLIFSLMGIPAQDLPGWHRKYRQLLOLIVAPPIDLPGLPLRRGRAARDWIDAQLRQEFVRDA
RAHAARTGLINDMVSAFDRSDDALSDDVLVANIRLLLLGGHETTASTMAWMVIELARQPVLWDALVEEAQRVG



AVPTRHADLAQCPVAEALFRETLRLHPAVTLLPRRALQELOLGORRIPAGTHLCIPLLHFSTSALLHEAPDQF
RLARWLOQRTEPIRPVDMLQFGTGPHVCIGYHLVWLELVQFCIALALTMHKAGVRPRLLSGVEKGRRYYPTAQP
SMTIRIGEFES

>CYP117A3 (mlr 6367)Mesorhizobium loti MAFF 303099

MDMLLNPLDRRHRLRDDIPVVPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHFWLDFGPAGHLMTCVDPDAFA
LLRHKDVSSALIEEIAPELLGGTLVAQDGGAHRQARDATIKAAFLPKGLTQAGIGNLFAPVIQARVQOAWRDRGD
VIILRETGDLMLKLIFSLMGIPAQDLPGWHRKYROLLOLIVAPPVDLPGLPLRRGRAARDWIDAQLRQEFVRDA
RAHAARTGLINDMVSSFDRGDDALSDDVLVANIRLLLLAGHDTTASTMAWMVIELARQPGLWDALVEEAQRVG
AVPTRHADLAQCPVAEALFRETLRVHPATTLLPRRALOQELOLGORRIPAGTPLCIPLLHFSTSALLHEAPDQF
RLARWLOQRTEPIRPVDMLOFGTGPHVCIGYHLVWLEMVQFCIALALTMHKAGVRPRLLSAVEKGRRYFPTAHP
SMKIRIGE'S

>CYP117A3 (A%174 30935)Mesorhizobium loti NZP2037

MDMLLNPLDRRHRLRDDIPVMPGAFPLVGHLPAIVCDLPRLLRRAEWTLGSHFWLDFGPAGHLMTCVDPDAFA
LLRHKDVSSALIEEIAPELLGGTLVAQDGGAHRQARDAIKAAFLPKGLTQAGIGNLFAPVIQARVQAWRDRGD
VTILRETGDLMLKLIFSLMGIPAQDLPGWHRKYRQLLOLIVAPPVDLPGLPLRRGRAARDWIDAQLRQEFVRDA
RAHAARTGLINDMVSAFDRGDDALSDDVLVANIRLLLLAGHDTTASTMAWMVIELARQPGLWDALVEEAQRVG
AVPTRHPDLAQCPVAEALFRETLRVHPATTLLPRRALQELOLGORRIPAGTPLCIPLLHLSTSALLHEAPDQF
RLARWLQRTEPIRPVDMLOFGTGPHVCIGYHLVWLEMVQFCIALALTMHKAGVRPRLLSAAEKGRRYFPTAHP
SMKIRIGEFS

>CYP117A3 (LMTR13 26560) Bradyrhizobium icense

MDMLLNPLDRRHRLRHDIPVVPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHEFWLDFGPAGHLMTCLDPDAFA
LLRHKDVSSALIEEIVPELFGGTLVAQDGGAHRQARDAIQAAFLPKGLTQAGIGDLFAPVIRARVQAWRDRGD
VTILRETTDLMLKLIFSLMGIPAQDLPGWHRKYROQLLOQLIVAPPVDLPGLPLRRGRAARDWIDAQLRQEVRDA
REHAARTGLINDMVSAFDRSDDALSDDVLVANIRLLLLGGHDTTASTMAWMVIELARQPGLWDALVEEAQRVG
AVPTRHADLAQCPVAEALFRETLRVHPATTLLPRRALQELOLGORRIPAGTHLCIPLLHFSTSALLHEAPDQF
RLARWLOQRTEPIRPVDMLQFGTGPHVCIGYHLVWLELVQFCIALALTMHKAGVRPRLASGVEKGRRYYPTAHP
SMTIRIGEFES

>CYP117A4 (RHE PD00249) Rhizobium etli CFN 42

MDMLLNPLNRWRRLRDDIPVMPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHEWLDFGPAGHLMTCLDPDALA
LLRHKEVSSALIEEMAPDILGGTLVTLDGSAHRQARDGIKAAFLPRGLTEAGIGELFEPITIRAQVKAWRDRGE
VAILPDTRNLMLKLTESLMGIPAQDLSEWHRKYRQLLOIMVAPPIDLPGMPLRRGRAARDWIDAQSRQEFIRDA
RARAARTGLINDMVSAFDCSDGALSDDVLVANIRLLLLAGHETSASTIAWMVIELAQHPELWDALVEEAQRVG
AVPTGHEDLAQCPVAEALFRETLRMHPASSLVPRRAMOELQLGOQRRIPSGTHLCIPLLHFSTSPLLHEAPDQF
RLGRWLQRTEPIRPVDMLOQFGAGPHVCMGYHLVWLELVQFSTALALTMOEAGVRPRLMSGVEKGRRYYPTAHP
SMTVRIGFES

>CYP117A4 (AMKO2 PC00296) Rhizobium sp. N731

MDMLLNPLNRWRRLRDDIPVMPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHFWLDFGPAGHLMTCLDPDALA
LLRHKEVSSALIEEMAPDILGGTLVTLDGSAHROQARDGIKAAFLPRGLTEAGIGELFEPITRAQVKAWRDRGE
VAILPDTRNLMLKLTEFSLMGIPAQDLSEWHRKYRQLLOLMVAPPIDLPGMPLRRGRAARDWIDAQSRQFIRDA
RARAARTGLINDMVSAFDCSDGALSDDVLVANIRLLLLAGHETSASTIAWMVIELAQHPELWDALVEEAQRVG
AVPTGHEDLAQCPVAEALFRETLRMHPASSLVPRRAMOELOLGORRIPSGTHLCIPLLHFSTSPLLHEAPDQF
RLGRWLOQRTEPIRPVDMLQFGAGPHVCMGYHLVWLELVQEFSTALALTMOEAGVRPRLMSGVEKGRRYYPTAHP
SMTVRIGEFES

>CYP117A4 (AMC79 PC00278) Rhizobium phaseoli

MDMLLNPLNRWRRLRDDIPVMPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHEFWLDFGPAGHLMTCLDPDALA
LLRHKEVSSALIEEIAPDILGGTLVTLDGSAHRQARDGIKAAFLPRGLTEAGIGELFEPIIRAQVKAWRDRGE



VAILPDTRNLMLKLTEFSLMGIPAQDLSEWHRKYRQLLOLMVAPPIDLPGMPLRRGRAARDWIDAQSRQFIRDA
RARAARTGLINDMVSAFDCSDGALSDDVLVANIRLLLLAGHETSASTIAWMVIELAQHPELWDALVEEAQRVG
AVPTGHEDLAQCPVAEALFRETLRMHPASSLVPRRAMOELQLGOQRRIPSGTHLCIPLLHFSTSPLLHEAPDQF
RLGRWLOQRTEPIRPVDMLQFGAGPHVCMGYHLVWLELVQFSTALALTMOEAGVRPRLMSGVEKGRRYYPTAHP
SMTVRIGEFES

>CYP117A4 (IE4803 PB00396) Rhizobium etli bv. Phaseoli IE4803

MDMLLNPLNRWRRLRDDIPVMPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHFWLDFGPAGHLITCLDPDALA
LLRHKEVSSALIEEMAPDILGGTLVTLDGSAHRQARDGIKAAFLPRGLSEAGIGELFEPITRAQVKAWRDRGE
VAILPDTRNLMLKLTEFSLMGIPAQDLSEWHRKYROLLOLMVATPIDLPGMPLRRGRAARDWIDAQSRQFIRDA
RAPAARTGLINDMVSAFDCSDGALSDDVLVANIRLLLLAGHETSASTMAWMVIELAQHPELWDALVEEAQRVG
AVPTGHEDLAQCPVAEALFRETLRMHPASSLVPRRAMOELOLGPRRIPAGTHLCIPLLHFSTSPLLHEAPDPF
RLGRWLOQRTEPIRPVDMLQFGAGPHVCMGYHLVWLELVQFSTIALALTMOQEAGVRPRLMSGVEKGRRYYPTASV
HDNPHRILMSWDPLPRVKRQRRRR

>CYP117A4 (AMJ98 PC00301) Rhizobium sp. N1341

MDMLLNPLNRWRRLRDDIPVMPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHFWLDFGPAGHLITCLDPDALA
LLRHKEVSSALIEEMAPDILGGTLVTLDGSAHRQARDGIKAAFLPRGLSEAGIGELFEPIIRAQVKAWRDRGE
VAILPDTRNLMLKLTESLMGIPAQDLSEWHRKYRQLLOLMVATPIDLPGMPLRRGRAARDWIDAQSRQFIRDA
RAPAARTGLINDMVSAFDCSDGALSDDVLVANIRLLLLAGHETSASTMAWMVIELAQHPELWDALVEEAQRVG
AVPTGHEDLAQCPVAEALFRETLRMHPASSLVPRRAMOELQLGPRRIPAGTHLCIPLLHFSTSPLLHEAPDPF
RLGRWLOQRTEPIRPVDMLOFGAGPHVCMGYHLVWLELVQFSTALALTMOQEAGVRPRLMSGVEKGRRYYPTASV
HDNPHRILMSWDPLPRVKRQRRRR

>CYP117A4 (RHECIAT PB0000288)Rhizobium etli CIAT 652

MDMLLNPLNRWRRLRDDIPVMPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHEWLDEFGPAGHLMTCLDPDALA
LLRHKEVSSALIEEMAPDILGGTLVTLDGSAHRQARDGIKAAFLPRGLTEAGIGELFEPITIRAQVKAWRDRGE
VAILPDTRNLMLKLTEFSLMGIPAQDLSEWHRKYRQLLOLMVAPPIDLPGMPLRRGRAARDWIDAQSRQFIRDA
RARAARTGLINDMVSAFDCSDGALSDDVLVANIRLLLLAGHETSASTIAWMVIELAQHPELWDALVEEAQRVG
AVPTGHEDLAQCPVAEALFRETLRMHPASSLVPRRAMOELOLGORRIPSGTHLCIPLLHFSTSPLLHEAPDQF
RLGRWLOQRTEPIRPVDMLQFGAGPHVCMGYHLVWLELVQEFSTALALTMOEAGGAAAIDERRRKRPALLPDRTS
VHDSPHRILMSWDPLPRVKRQRRRRWAALLHSARARGATPAAPRRLAARRGILCQVEGDEQHAEGFHAKRRPN
WREPVRRIGRAGVRRIAGARVHRHWRAMRRRGGCRALLCTAHWIATIAPVSALYCRWSRMTRORMTRRWASPRQ
ACGGEESNRRADHEAACSAPVSAGPMARGRGSHHLAAPACGAVGAGRAAGOKGICSSTRRAHWRRSARRRRRT
AATGRRHR

>CYPL117A7 (Mesci 5648)Mesorhizobium cicero

MLLNPLNRRHRLRHDIPVVPGAFPLVGHLPAITICDLPRLLRRAERTLGSYFWLDFGPAGHLMTCMDPDAFALL
RHKDVSSALIEGIAPELLGGTMVAQDGGAHRQARDAIKPAFLPKGLTQAGIGDLFEPVIRARVOAWRDRGDVA
ILRETGDLMLKLIFSLMGIPAQDLAGWHRKYROLVOLIVAPPIDLPGLPLRRGRAARDWIDAQLHQFVRDARA
HAARTGLIKDMVSAFDRSDDALSDDVLVANIRLLLLGGHETTASTMAWMVIELARQPVLWDTLVEEAQRVGAV
PTRHADLAQCPVAEALFRETLRLHPAVTLLPROALQELQLGOQWRIPAGTHLCIPLLHFSTSALLHEAPDQFRL
ARWLORTEPIRPVDMLOFGTGPHVCIGYHVVWLELVQFCIALALTMHKAGVRPRLLSDVEKGRRYYPTANPSM
KIRIGE'S

>CYP117A7 (Mesop_ 6231)Mesorhizobium opportunistum

MLLNPLNRRHRLRHDIPVVPGAFPLVGHLPAIICDLPRLLRRAERTLGSYFWLDFGPAGHLMTCMDPDAFALL
RHKDVSSALIEGIAPELLGGTMVAQDGGAHRQARDAIKPAFLPKGLTQAGIGDLFEPVIRARVOAWRDRGDVA
ILRETGDLMLKLIFSLMGIPAQDLAGWHRKYROLVOLIVAPPIDLPGLPLRRGRAARDWIDAQLHQEFVRDARA
HAARTGLIKDMVSAFDRSDDALSDDVLVANIRLLLLGGHETTASTMAWMVIELARQPVLWDTLVEEAQRVGAV
PTRHADLAQCPVAEALFRETLRLHPAVTLLPROQALQELQLGOWRIPAGTHLCIPLLHFSTSALLHEAPDQFRL
ARWLORTEPIRPVDMLOQFGTGPHVCIGYHVVWLELVQFCIALALTMHKAGVRPRLLSDVEKGRRYYPTANPSM
KIRIGFS



>CYP117A7 (Mesau 05700) Mesorhizobium australicum

MLLNPLNRRHRLRHDIPVVPGAFPLVGHLPAITICDLPRLLRRAERTLGSYFWLDFGPAGHLMTCMDPDAFALL
RHKDVSSALIEGIAPELLGGTMVAQDGGAHRQARDAIKPAFLPKGLTQAGIGDLFEPVIRARVOAWRDRGDVA
ILRETGDLMLKLIFSLMGIPAQDLAGWHRKYROLVOLIVAPPIDLPGLPLRRGRAARDWIDAQLHQEFVRDARA
HAARTGLIKDMVSAFDRSDDALSDDVLVANIRLLLLGGHETTASTMAWMVIELARQPVLWDTLVEEAQRVGAV
PTRHADLAQCPVAEALFRETLRLHPAVTLLPROALQELOQLGOQWRIPAGTHLCIPLLHFSTSALLHEAPDQFRL
ARWLORTEPIRPVDMLOFGTGPHVCIGYHVVWLELVQFCIALALTMHKAGVRPRLLSDVEKGRRYYPTANPSM
KIRIGEFS

>CYP117A8 (blr 2147)Bradyrhizobium diazoefficiens USDA 110

MDMLLNPLNRRHRLRHDIPVVPGAFPLVGHLPAVVCDLPRLLRRAERTLGSHFWLDFGPAGHLMTSLDPDALA
LLRHKDVSSGLIEDIAPELFGGTLVAQDGIAHRQARDAIQAALLPKGLTLAGIGELFAPVIRARVOQRWRERGD
VIILRETGDLMLKLIFSLMGIPAQDLPGWHRKYROLLOLIVAPPVDLPGLPLRRGRAARDWIDARLREFVRAA
REHASRTGLINDMVSAFDRSDDALSDDVLVANIRLLLLGGHDTTASTMAWMVIELARQPGLWDALVEEAQRVG
AVPTRHADLAQCPVAEALFRETLRVHPATPLLVRRALRELRIGQQORIPTGTDLCIPLLHFSTSALLHEAPDQF
RLARWLOQRTEPIRPVDMLOFGTGPHFCMGYHLVWLELVQFCIALALTMHEAGVRPRLLSGVEKGRRYYPTAHP
SMTIRIGEFS

>CYP117A8 (BJ6T 77020) Bradyrhizobium japonicum USDA 6

MDMLLNPLNRRHRLRHDIPVVPGAFPLVGHLPAVVCDLPRLLRRAERTLGSHFWLDFGPAGHLMTSLDPDALA
LLRHKDVSSGLIEDIAPELFGGTLVAQDGIAHRQARDAIQAALLPKGLTLAGIGELFAPVIRARVORWRERGD
VTILRETGDLMLKLIFSLMGIPAQDLPGWHRKYRQLLOLIVAPPVDLPGLPLRRGRAARDWIDARLREFVRAA
REHASRTGLINDMVSAFDRSDDALSDDVLVANIRLLLLGGHDTTASTMAWMVIELARQPGLWDALVEEAQRVG
AVPTRHADLAQCPVAEALFRETLRVHPATPLLVRRALRELRIGQQRIPTGTDLCIPLLHFSTSALLHEAPDQF
RLARWLOQRTEPIRPVDMLQFGTGPHFCMGYHLVWLELVQFCIALALTMHEAGVRPRLLSGVEKGRRYYPTAHP
SMTIRIGFES

>CYP117A8 (RN69 37400) Bradyrhizobium japonicum E109

MDMLLNPLNRRHRLRHDIPVVPGAFPLVGHLPAVVCDLPRLLRRAERTLGSHEWLDEFGPAGHLMTSLDPDALA
LLRHKDVSSGLIEDIAPELFGGTMVAQDGIAHRQARDAIQAALLPKGLTLAGIGELFAPVIRARVOQRWRERGD
VTILRETGDLMLKLIFSLMGIPAQDLPGWHRKYROQLLOQLIVAPPVDLPGLPLRRGRAARDWIDARLREEFVRAA
REHASRTGLINDMVSAFDRSDDALSDDVLVANIRLLLLGGHDTTASTMAWMVIELARQPGLWDALVEEAQRVG
AVPTRHADLAQCPVAEALFRETLRVHPATPLLVRRALRELRIGQORIPTGTDLCIPLLHFSTSALLHEAPDQF
RLARWLOQRTEPIRPVDMLQFGTGPHFCMGYHLVWLELVQFCIALALTMHEAGVRPRLLSGVEKGRRYYPTAHP
SMTIRIGEFES

>CYP117A9 (SAMCFNEI73 pB0337) Sinorhizobium americanum

MLLNPLNRRHRLRYDIPVMPGAFPVVGHLPAITICDLPRLLRRAERTLGSHFWLDFGPAGHLMTCLDPDALALL
RHKDVSSALIEEIAPEILGRTLVTLNGSAHRQARDGIKAAFLPRGLTEAGIGELFEPAIWARVQAWRDRGEVT
ILRETADLMLKLTFSLMGIPAQDLPEWHRKYROLLOLIVAPPVDLPGMPLRRGRAARDWIDAQSREFIRDARA
HAVRTGLINDMVSAFDRSEDALSDDVLVANIRLLLLAGHETTASTMAWMVIELARRPELWDALVEEAQRVGAV
PTRHADLAQCPVAEALFRETLRMHPASSLLPRRATQELOQLGERRIPAGTSLCIPLLHFSTSALLHEAPDEFRL
ARWLORTGPIGPVDMLOFGSGPHVCIGYHLVWLELVQEFSIALALTMHKAGVRPRLLSDAEKGRRYYPTAQPSM
KIRIEF'S

>CYP117A9 (RGR602 PB00450) Rhizobium gallicum

MDMLLNPLNRRHRLRHDIPVMPGAFPMVGHLPAIVTDMPRLLRRAERTLGSHEWLDFGPAGQLMTCLDPDALA
LLRHKDVSSTLIAETAPEILGGTLVTLNGSAHRQARDGIKAAFLPRGLTEAGIGELFAPVIRARVQAWRDRGE
ITILRETGDLMLKLTFYLMGIPAQDLPEWHRKYRQLLOLIVAPPVDLPGTPLRRGRAARDWIDAQSRQFIRDA
RAHSARTGLINDMVSAFDRSEDALSDDVLVANVRLLLLAGHETTASTMAWIVIELARQPELWDALVEEAQRVG
AVPTRHADLAQCPVAEALFRETLRMHPASSLVPRRATQELOLGORRIPAGTSLGIPLLHFSTSALLHEAPDQF



RLARWLQRTGPIGPVDMLOFGSGPHVCIGYHLVWLELVQFSTALALTMHKAGVRPRLLSDAEKGRRYYPTAQP
SMKVRIGE'S

>CYP117A9 (RTCIAT89S PB00435)Rhizobium tropici

MLLNPLNRRHRLRDDIPVMPGAFPLVGHLPAIVCDLPRLLRRAERTLGSHFWLDFGPAGOQLMTCLDPDAFALL
RHKDVSSALIEEIAPEILGGTLVTLNGSAHRQARDGIKSAFLPRGLTEAGIGELFEPVIRARVOAWRERGEVT
ILPETGDLMLKLTEFYLMGIPAQDLPEWHRKYROLLOLMLAPPIDLPGTPFRRGRAARDWIDAQSRQFIRGARA
HAARTGLINDMVSAFDRSEGALSDDVLVANVRLLLLAGHETTASTMAWMVIELARQPELWDSLVEEAQRVGAV
PTRHADLSQCPVAEALFRETLRMHPASSLLPRRATQELQLGOQRRIPAGTSLGIPLLHFSTSPLLHEAPDQFRL
ARWLORTGPIRPVDMLOFGSGPHVCIGYHLVWLELVQFGIALALTMHKAGVRPRLLSDAEKGRRYYPTAQPSM
KIRIGEFS

>CYP117A10 (IE4771 PB00366)Rhizobium etli bv. mimosae IE4771

MDMLLNPLNRWHRLRDDIPVMPGAYPLVGHLPAIVCDLPRLLORAERTLGSHFWLDFGPAGHLMTCLDPDAFA
LLRYKEVSSALIEEMAPDILGGTLVTLNGSAHRQARDGIKAAFLPRGLTEAGIGELFEPVIRARVQAWRDRGE
VIILPETGDLMLKLTFSLMGIPARDLPEWHRKYROLLOLMVAPPIDLPGMPLRRGRAARDWIDVQSRQFIRDA
RACAARTGLINDMVSAFDRSEDALSDDVLVANIRLLLLAGHETTASTMAWMVIELARQPELWDALVEEAQCVG
AVPTRHADLAQCPVAEALFRETLRMHPASSLVPRRATQELQLGOQRRIPAGTRLGIPLLHFSTSALLHEAPDQF
RLTRWLERTGPIRPLDMLQFGSGPHVCIGYHLVWLELVQFSTALALTMHKAGVRPRLLSDAAKGRRYFPTAQP
SMKIRIGEFES

>CYP117A10 (REMIM1 PEOO0O080)Rhizobium etli

MDVLLNPLNRWHRLRDDIPVMPGAYPLVGHLPAIVCDLPRLLRRAERTLGSHEWLDFGPAGHLMTCLEPDAFA
LLWHKEVSSALIEEMAPDILGGTLVTLNGSAHRQARDGIKAAFLPRGLTEAGIGELFEPVIRARVOAWRDRGE
VTILPETGDLMLKLTEFSLMGIPARDLPOWHRKYRQLLOLMVAPPIDLPGMPLRRGRAARDWIDVQSRQOFIRDA
RACAARTGLIDDMVSAFDRSEDALSDDVLVANIRLLLLAGHETTASTMAWMVIELARQPELWDALVEEAQCVG
AVPTRHADLAQCPVAEALFRETLRMHPASSLVPRRATQELQLGORRIPAGTRLGIPLLHFSTSALLHEAPDQF
RLTRWLERTGPIRPLDMLQFGSGPHVCIGYHLVWLELVQFSTALALTMHKAGLRPRLLSDAEKGRRYFPTAQP
SMKIRIGFES

>CYP125P1 (PHZ c0594) Phenylobacterium zucineum

MEIDLLSPASFAGGOPHAQFAWLREHAPVFRHAEPDGPGFWAVTRHADVRAVDRDFQTEFSSEPTVMIPDPAAE
AAAAFGPYKMMLMMDPPEHTAFRKLIRSEFTEPQARLRAERIRALARQIVDAVVHKGECDFVAEVAGEMPSEV
IAELMGLPLDDGRELYKLTETIHTAPEALPPGAGAAAVMKMEEYGAQVMAQKRARPGDDLASRLLACEVDGRR
LEDMEFLLFFLLLIDAGGDTTRNLLSGGLLALMEHPEQLAWLTADLPARLPAAREELLRYVSPVIYMRRTARR
DVELGGRRIAAGDKVVMYFGAANRDPAATIERPDALDLSREETAHLAFGNGPHVCLGQHIARVEIDAMLEEVLS
RMTDFAPAGEVEWLASNFISGPKVMPLRFRAAA

>CYP127A1 (NGR_a01170) Sinorhizobium fredii NGR234

MSDLRRKRVKTNPIPDHVPPALVRHFSLETSPGMAPTPNGDPHAAVACVHDDGPPIFYSPSNTRDGRGTWVIT
RARDQRRVLEDTETFSSHRSIFASALGEHWPVIPLELDPPAHGVFRALLNPLFSSRRVLALEPTIHARAGALT
DCIAKEKTSCDVMKDFALPFTFSVFLSFLGLSQRRSEVLVGWVSDLLHGNAEKRRAAARSVVAFIDEMAAMRR
KSPAVDFMTEFVVQAKIEGRSLTEEEVRGIGVLFLVAGLDTVAAAIGFDMAYLARNPKHOQELLRNEPARLGLAA
EELLRAYSTVQIIRVATKDIEFEGVPIREGDYVSCPAMIANRDPSEFKCPNTIDLARODNQHTAFGYGPHLCH
GAHLARREIVIGLREWLARIPAFRIKEGTAPITHGGHVFGISNIILTWA

>CYP127A3v]l (mlr 5876)Mesorhizobium loti MAFF 303099

MAINPVPDHVPPEMVRDESLEFTSPGMPPTPNGDPHAAVACAHDGPPIFYSPYNTQODGRGTWVITRAADQRKVL
QODTETFSSHRSIFSSILGETWPTIPLELDPPAHGAFRSLLSPLLSPKRVTALEPAVRERATIALIDRITASATS
CDVMKDFAFPFTVSIFLRFLGLPDOGLDTFVGWAKDLLHGDDVERPVAARKIVAFIDELATNRRKDPVDDLMT
FIVOAQIEGRRLTDGEIRGIGVLVEVAGLDTVAAAIGFDLAYLARNLKDOQELLRSEPARILLATEELLRAYPP



IQLIRVATKDIDFEGAPIRKGDYVSCATMIANRDPEEFESPNTVDLARDHNRHAAFGYGPHRCLGSHLARRET
VIGLEEWLARIPTFRIKEGTAPITCGGHVFGIENLILDWS

>CYP127A4 (RHE PD00215) Rhizobium etli CFN 42

MHLCSERIYRKRGTRENPMSTGRAGEASKKFRLRPTKORGFRAARRSDRCIACHWRLALLRLEIWRSTILLAP
SPRRIRSRRRGFDDRRKAVATIRVPEHVPPEMVKDEFSLETSPGMERMPNGDPHAAVACLHNGPRIFYSPCNTR
DGRGTWVIVRAQDOQRKLLODTGTEFSSHRSLEFASALGENWPLIPLELDPPAHSVFRSLLNPLLSPRRIMELEPA
VRDRAIALISKISASSTSCDILTDFAFPFAVSIFLRLLGLSDERLNTEFVGWGKDLLHGDGIRRTAAARTILAF
IDELAAMRRKEPADDFMTFVVQAKVDGRLLRDOQEIHGIGVLLEFVAGLDTVATAIGFDLAYLARNPTEQELLRS
KPDRIVLAAEELLRAYSTVOMIRVATKDINFEGAPIRKGDYISCATMIANRDPVEFENPNTIDLAREDNRHTA
FAYGPHRCLGSHLARREIIIGLEEWLSRIPDFRIKDGTAPITYGGHVFGMENLILDWS

>CYP127A4 (AMJ98 PC00266) Rhizobium sp. N1341

MATIRVPEHVPPEMVKDEFSLEFTSPGMERMPNGDPHAAVACLHNGPRIFYSPCNTRDGRGTWVIVRAQDQORKLL
ODTGTFSSHRSLFASALGENWPLIPLELDPPAHSVFRSLLNPLLSPRRIMELEPAVRDRATIALISKISASSTS
CDILTDFAFPFAVSIFLRLLGLSDERLNTFVGWGKDLLHGDGIRRTAAARTILAFIDELAAMRRKEPADDEFMT
FVVOAKVDGRLLRDQEIHGIGVLLEVAGLDTVATAIGEFDLAYLARNPTEQELLRSKPDRIVLAAEELLRAYST
VOMIRVATKDINFEGAPIRKGDYISCATMIANRDPVEFENPNTIDLAREDNRHTAFAYGPHRCLGSHLARRET
VIGLEEWLSRIPDFRIKDGTAPITYGGHVFGMENLILDWS

>CYP127A4 (AMC79 PC00243) Rhizobium phaseolil

MATIRVPEHVPPEMVKDEFSLEFTSPGMERMPNGDPHAAVACLHNGPRIFYSPCNTRDGRGTWVIVRAQDQORKLL
ODTGTFSSHRSLFASALGENWPLIPLELDPPAHSVFRSLLNPLLSPRRIMELEPAVRDRATALISKISASSTS
CDILTDFAFPFAVSIFLRLLGLSDERLNTEVGWGKDLLHGDGIRRTAAARTILAFIDELAAMRRKEPADDEMT
FVVOAKVDGRLLRDQEIHGIGVLLEVAGLDTVATAIGEDLAYLARNPTEQELLRSKPDRIVLAAEELLRAYST
VOMIRVATKDINFEGAPIRKGDYISCATMIANRDPVEFENPNTIDLAREDNRHTAFAYGPHRCLGSHLARRET
VIGLEEWLSRIPDFRIKDGTAPITYGGHVEGMENLILDWS

>CYP127A4 (AMKO2 PC00261)Rhizobium sp. N731

MATIRVPEHVPPEMVKDESLEFTSPGMERMPNGDPHAAVACLHNGPRIFYSPCNTRDGRGTWVIVRAQDORKLL
ODTGTFSSHRSLFASALGENWPLIPLELDPPAHSVFRSLLNPLLSPRRIMELEPAVRDRATIALISKISASSTS
CDILTDFAFPFAVSIFLRLLGLSDERLNTEVGWGKDLLHGDGIRRTAAARTILAFIDELAAMRRKEPADDEMT
FVVOAKVDGRLLRDQEIHGIGVLLEVAGLDTVATAIGEFDLAYLARNPTEQELLRSKPDRIVLAAEELLRAYST
VOMIRVATKDINFEGAPIRKGDYISCATMIANRDPVEFENPNTIDLAREDNRHTAFAYGPHRCLGSHLARRET
VIGLEEWLSRIPDFRIKDGTAPITYGGHVEGMENLILDWS

>CYP127A4 (RHECIAT PB0000259)Rhizobium etli CIAT 652

MHLCSERIYRKRGTRENPMSTGRAGEASKKFRLRPTKQRGFRAARRSDRCIACHWRLALLRLEIWRSTILLAP
SPRRIRSRRRGFDDRRKAVATIRVPEHVPPEMVKDESLEFTSPGMERMPNGDPHAAVACLHNGPRIFYSPCNTR
DGRGTWVIVRAQDORKLLODTGTEFSSHRSLFASALGENWPLIPLELDPPAHSVFRSLLNPLLSPRRIMELEPA
VRDRAIALISKISASSTSCDILTDFAFPFAVSIFLRLLGLSDERLNTEFVGWGKDLLHGDGIRRTAAARTILAF
IDELAAMRRKEPADDFMTFVVQAKVDGRLLRDOEIHGIGVLLEFVAGLDTVATAIGFDLAYLARNPTEQELLRS
KPDRIVLAAEELLRAYSTVOMIRVATKDINFEGAPIRKGDYISCATMIANRDPVEFENPNTIDLAREDNRHTA
FAYGPHRCLGSHLARREIVIGLEEWLSRIPDFRIKDGTAPITYGGHVFGMENLILDWS

>CYP127A5 (BN877 p0289) Rhizobium sp. IRBG74

MKSNTIPDHVPRELVRDEFSLESSPGMAPTPNGDPHAAVACVHDGPPIFYSPSNTRDGRGTWVITRARDQRRVL
QODTRTFSSHRRIFASALGEHWPVIPLELDPPTHGVFRALLDPLFSSKRVIALEPTIRERARALIDRIARERTS
CDVLRDFALPFTASVFLSFLGLSQRRSEVEFVGWVSDLLHGNADKRTAAARSIVGEFIDEIAARRRRTPAFDEFMT
FVVLAEIDGRSLTEEEVRGIGVLFLVAGLDTVAAAIGFDMAYLARNPKDOQELLRNEPDRVMLAVEELLRAYST
VOMIRVAAKDIVFEGVPIRKGDYVSCATMIANRDPSEFECPETIDLARRGNHHTAFGYGPHLCLGAHLARRET
VVGLREWLARIPTFRIKEGTAPITHGGHVFGIKDLILTWT



>CYP127A6 (SAMCFNEI73 pB0103) Sinorhizobium americanum

MACKPVPDHVPPEMVKDESLEFTSPGMERMPNGDPHAAVACLHDAPPIFYSPNNTRDGRGTWVITRAKDQRRVL
QODTATFSSHRSIFASALGENWPMIPLELDPPAHGVFRSLLNPLEFSPKRVMVLEPVIRERAITLIDRILAASTS
CDVMKDFAFPFAVSIFLGFLGLSDKERDTFVGWGRDLLHGENVKRTAAALATIVGEFIDELAAMRRKEPAGDEFMS
FAVGAQVNGRPLTDEEVRGIGVLLEVAGLDTVATAIGFDLAHLARNLKDOQLLRSEPDRIGLASEELLRAYST
VOMIRVATKDIDEFDGAPIRKGDYISCATMIANRDPEEFDCPNTIDLAREDNRHTAFAHGPHRCLGSHLARRET
VIGLEEWLSRIPDFRIKGGTAPITFGGHVFGIENLILEWS

>CYP127A7 (RTCIAT89S PB00985) Rhizobium tropici

MGDPIPDHVPREMVSDESLETSPGMORVSNGDPHGAAARVHAGPPVFEYSLHNTRDGRGTWLRTRAKDQRKVLQ
DPDTFSSNRSIFASALGDDWPLIPLELDPPAHGIFRSLLNPLESPKRVMALEASIRAQAITIVEKISVSGKSC
EVMKDFAIPFTVGVFLQFLGLPNERLDVEVGWAKALLHGDKVQORSAAARSILEFIDELAALRRKEPAGDEMTE
VVQAQIDSRLLAENEVRGIGVLLFVAGLDTVAAAIGFDLAHLARNPKDONLLRSEPERIVLATEELLRAYSTV
OMIRVATKDIDFEGAPIRKGDYVCCATMIANRDPAEFEDPNVIDLAREDNCHTAFAAGPHRCLGSHLARREIT
IGLEEWLSHIPHFRIKEGTAPITHGGHVFGIENLVLEWS

>CYP127A8 (Mesci 5828)Mesorhizobium cicero

MVANPVPDHVPPEMVGDEFSLEFTSPCMSPTPNGDPHAAVACVHAGPPIFYSPWNTRAGOGTWVITRAADQRRVL
QETEVFSSHRSIFASALGEDWPMIPLELDPPYHGVFRSLLNPLLSPOQRVAEFEPTIRERAITLIDSIASRGTS
CDVMKDFAFPFAVNIFLRFLGLPDHRLDTFVGWAKDLLHGDDLRRPAAARTIVAFIDELAAMRRKEPVDDEFMS
FIVHAQVEGRGLTDQEVRGIGVLTFVAGLDTVAAAIGFDLAYLARNLEDQELLRNEPDRIVLAAEELLRAYPS
VOMIRVARKDIDFKGAPIRKGDFVSCATMIANRDPTEFEAPNTVDLTREGNPHAAFGYGPHRCLGSHLARRET
VVGLEEWMARIPPFRIKEATAPITHGGHVEFGIENLVLDWARPRPRGTGHIRGK

>CYP127A8 (Mesop 6403) Mesorhizobium opportunistum

MVANPVPDHVPPEMVGDEFSLEFTSPCMSPTPNGDPHAAVACVHAGPPIFYSPWNTRAGOGTWVITRAADQRRVL
QETEVEFSSHRSIFASALGEDWPMIPLELDPPYHGVFRSLLNPLLSPOQRVAEFEPTIRERAITLIDSIASRGTS
CDVMKDFAFPFAVNIFLRFLGLPDHRLDTFVGWAKDLLHGDDLRRPAAARTIVAFIDELAAMRRKEPVDDEFMS
FIVHAQVEGRGLTDQEVRGIGVLTEFVAGLDTVAAAIGFDLAYLARNLEDQELLRNEPDRIVLAAEELLRAYPS
VOMIRVARKDIDFKGAPIRKGDFVSCATMIANRDPTEFEAPNTVDLTREGNPHAAFGYGPHRCLGSHLARRET
VVGLEEWMARIPPFRIKEATAPITHGGHVEFGIENLVLDWARPRPRGTGHIRGK

>CYP127A8 (Mesau 05876) Mesorhizobium australicum

MVANPVPDHVPPEMVGDEFSLEFTSPCMSPTPNGDPHAAVACVHAGPPIFYSPWNTRAGOQGTWVITRAADQRRVL
QETEVEFSSHRSIFASALGEDWPMIPLELDPPYHGVFRSLLNPLLSPOQRVAEFEPTIRERAITLIDSIASRGTS
CDVMKDFAFPFAVNIFLRFLGLPDHRLDTFVGWAKDLLHGDDLRRPAAARTIVAFIDELAAMRRKEPVDDEFMS
FIVHAQVEGRGLTDQEVRGIGVLTFVAGLDTVAAAIGEDLAYLARNLEDQELLRNEPDRIVLAAEELLRAYPS
VOMIRVARKDIDFKGAPIRKGDFVSCATMIANRDPTEFEAPNTVDLTREGNPHAAFGYGPHRCLGSHLARRET
VVGLEEWMARIPPFRIKEATAPITHGGHVEFGIENLVLDWARPRPRGTGHIRGK

>CYP127A9(Tz53 19625) Sphingobium sp. YBLZ2

METFAARPIPAHVPPDMVGDESLESSPGMOPTPNGDPOAAAAVVHQGPRIFYSPVNTRDGRGTWVITRAQDQR
KVLODPETFSSHRSIFASALGESWPMIPLELDPPDHGKFRSLLNPLLSPKRVMALESAVRERATFLIDRIAAA
GTSCHVMEDFAFPFAVNIFLRFLGLSDDRLDEFVRWANALLHGDNVQRPAAARTIIGFIDELSAERRRRPVDD
FMSFLVQSKIDDRPLTDMEIRGTGVLLEFIAGLDTVAAATIGEFDLNYLARHMDDOQOQLLRSDPSRIVLAAEELLRA
YPTVOMIRVATRDIDFEGAPIRRGDYVSCATMIANRDPLEFPHPERIDLAREDNRHTAFAYGPHRCLGSHLAR
RETIVVGLEEWLKRIPPFRIKQGTAPVTFGGHVEFGIENLVLDWS

>CYP127A10 (EP837 00046) Sphingobium sp. EP60837



METLATRPIPAHVPPEMVGDESLESSPGMOPTPNGDPOAASAVVHQGPRIFYSPVNTRDGRGTWVVTRAQDOR
RVLODPETFSSHRSIFASALGESWPMIPLELDPPDHGKFRSLLNPLLSPRRVMALETAVRERAVSLIDGIAAS
GTSCDVMQDFAFPFAVNIFLRFLGLSDDRLOEFVRWANDLLHGDNVQRPAAARTITAFIDDLAAERRKRPVDD
FVSFLVOAKIDDRPLTDAEIRGTGVLLEVAGLDTVAAAIGEDLNYLARHPSDOOWLRDDPSRIVLAAEELLRA
YPTVOMIRVATKDIDFEGAPIRKGDYVSCATMIANRDPNEFPEPEKIDLTREDNRHTAFAYGPHRCLGSHLAR
REIVVGLEEWLKRIPTFRIKEGTAPITYGGHVEFGIEKLILDWS

>CYP127A11 (RGR602 PB00271) Rhizobium gallicum

MPSNRVPDHVPPEMVRDESLEFTSAAMORTKNGDPHAAVACAHAGPPIFFSPYNTRDGRGTWVITRANDQRKLL
QODTATFSSHRSIFASALGENWPMIPLELDPPAHGVFRSLLNPLLSPKRVMALEPAVRERATIALIDMISASSTS
CDVMKDFAFPFAVSIFLRFLGLSDERLDTEFVGWAKDLLHGDGIKRTAAARTIVAFIDDLAAMRRKEPADDEFMT
FVVOAKVDGRPLRDEETIRGIGVLLEVAGLDTVATAIGFDLAYLARNPRDOQELLRSEPDRIVLAAEELLRAYST
VOMIRVATKDIDFEGAPIRKGDYISCPTMIANRDPAEFECPNTIDLAREDNRHTAFAYGPHRCLGSHLARRET
VIALEEWLSRIPDFRIKKGTAPITYGGHVFGIENLILDWS

>CYP127A12 (IE4771 PB00206) Rhizobium etli bv. mimosa IE4771

MTFQPNGDLIAASHIVRSSRDLSLEVSRSTIWSVPSSPGRHFRRRGEFDGRRKAVASHRVPEHVPPEMVKDFESL
FTSPGMERTPNGDPHAAVACVHDGPPIFYSPCNTRDGRGTWVITRAEDQRRLLODTETFSSHRSLFASALGEN
WPLIPLELDPPAHGAFRSLLNPLLSPKRVIELEPATRDRATIALISKISASSTSCDVMKDFAFPFAVSIFLRLL
GISDERLDTFVGWGKHLLHGDGVKRTAAARTILAFIDELAATRRIKPADDFMTEFVVQANVDGRPLRDEEIRGM
GVLLFVAGLDTVATAIGFDLAHLARNPKEQELLRSEPDRIVLAAEELLRAYSTVOMIRVATKDISFEGAPIRK
GDYISCATMIANRDPAEFERPNTIDLARKDNRHTAFASGPHRCLGSHLARREIVIGLEEWLSRIPEFRIKEGT
APITFGGHVFEFGMENLILDWS

>CYP127A13 (REMIM1 PE00312)Rhizobium etli

MCCSGRILPEGRNPVKLQCGRGDHQLOPOPITSDDFPAEGRSDRCIAHRPLVARSEVGSVALNDLFIPSSPRR
HFRRRGFDSRRNAVASHRVPDHVPPEMVNDEFSLETSPGMERTPNGDPHAAVACVHDGPPIFYSPCNTRDGRGT
WVITRAQDOQRRLLODTETFSSHRSLFASALGENWPLIPLELDPPAHGVFRSLLNPLLSPKRVTELEPATRNRA
IAVISKISASSTSCDVMKDFAFPFAVSIFLRLLGISDERLDTEVDWGKHLLHGDGIKRTAAARTILAFIDELA
ALRRNEPADDFMTFAVOANVDGRALRDEEIRGMGVLLEVAGLDTVATAIGFDLAYLARNPKEQELLRSEPDRI
VPAVEELLRAYSTVOMIRVATKDVNFEGAPIRKGDYISCATMIANRDPAEFKCPNTIDLAREDNRHTAFAYGP
HRCLGSHLARREIVIGLEEWLSRIPDFRIKEGTAPITFGGHVEFGMENLILDWS

>CYP127C1 (SGRAN_ 1061) Sphingopyxis granulil

MSGGCPSRPDIAPDMVRRWDLARETEAVGCPEFVAASKLHDGPDIFENLSDDLRNVDGGSWIVTRADLOREVLQ
KSELFSSRGISGFSAILGESWPLMPVELDAPDHMRYRKLINPLEFSPRRMDEIEAGVRESAIELTIEAVRHRGGC
EFMTAYARELPVNVFLRLMGLPLAEVDTFRKWEDEMMHSDDVAVRAGAAHALKAYLLDITIGRRRAEPTDDLIS
HLVTATLDDRPLDDDAVLGLCFFLYIAGLDTVAATLSFIFATLAEQPDLONRLRSTPAEIPEAVEELIRAFGT
VVTSRYLTEDTVEFHGVAMRKGDRVITPLGVASRDPAEYEDANTLNIDRLSTRNISFGAGPHRCIGSHLARRET
TLTLEEWLARIPEFRLAPNGKPVPNVVTVWGHDTLQLEW

>CYP133F1 (B488 03070) Liberibacter crescens

MDLSQFSSPEFIINPYPFYEEVRSLGAVVPISPHIVISARYESVREMLHDSRIGKDHIQSIRIRYGEEASQGP
VEFQSFSRMMLMLDPPVHYKVRSLLTKAFTAQRVESLRETIQONISNRLINNLVNQLKKHKEIDLAAEYAFKLPV
ETICKLLNIPVODGEKYGEAARKSVOALNFTPLTAQQISEANAAILSLENYEFSKVIAERHKKTGDDLISALLT
TKENDIFLSDDEIISNVILMFIAGHETTSNMISNALISLYKQPEQLNLLRNDSSLMPKAVTECLRLDSSVQIV
GRVALNDLEISGFHIKCGTIIFLMIGAANRDP

>CYP147D2 (Mnod 0160) Methylobacterium nodulans
MPDPNLFAAVKDPANRPNPYPLYARLRETPVALQHDGSYVVTTHAALRALVFDPRLSSEDLPPISHPRTGNPF

KDWIVNPIKDYVRTKHRPFIFRDPPDHDVLRRHVTROQFTPERLRTMHGRVDALVADLLDRCRDARTIDLVDHE
SYPLPVMVICELLGVPHEDEPRFHGWATQLATALEPDAREDEETKGRNIETFDVIAAYMODLIREKRRHPQODD



LLTGLATYEDPKVGRMGDYDLIATAILLLIAGHETTVNLITNGMLTLLRFPEHLERLRADPEIAPRLIEELLR
YEPPVHFRTRKALADIRMEGVTIPQGAPIVLLFASGSRDPARFPDPDRFDPDREDNQHFGEFGGSLHECVGAPL
ARMEAEAALVALAQRLRNPRLIEDPPPYRPGASLRGPQHLRLATIEGVA

>CYP147D3 (Mex 1p4388)Methylobacterium extorquens AMI1

MCRSPSPVSGSTLEDQILDPANRANPYPLYAELRKVPVARQEDGTYVVSGHAELARLISDPRISSDDLPDPQK
FRWTGHPVTDLLVRPVRAETRKRHRPFIFRDPPDHDRLRGQVMRCFTPERVRGMRAKTQE ITDDLIGKMRGKT
QIDLVDDFSYPLPVIVICELLGVPPEDEAQFHGWATQLATALEPNQRGDAETQAKNEVCEFNEIADYLQGLIKE
KRKDPOODILSDLATDKEGMNDFDLIATAVLLLVAGHETTVNLITNGMLTLLRFPEHGERLRAEPDLAPRLIE
ELLRYEPPVHYRTRVALTDIPVAGITIPKDAPVIFLLAAANRDPIRFPDPDRFDPDRPDNRHLGFGGGLHYCV
GAPLARIEAEVALVSLVRRLKGVSLIEDPPPYRPGASLRGPRHLRLALEGVAEA

>CYP147D3 (METDI 4994)Methylobacterium extorquens DM4

MSGSTLFDQILDPANRANPYPLYAELRKIPVARQEDGTYVVSGHAELARLISDPRISSDDLPDPQKFRWTGHP
VTDLLVRPVRAEIRKRHRPFIFRDPPDHDRLRGOVMRCFTPERVRGMRAKTQEITDDLIGKMRGKTQIDLVDD
FSYPLPVTIVICELLGVPPEDEAQFHGWATQLATALEPNQRGDAETQAKNEVCENEIADYLQGLIKEKRKDPQE
DILSDLATDKEGMNDEFDLIATAVLLLVAGHETTVNLITNGMLTLLRFPEHGERLRAEPDLAPRLIEELLRYEP
PVHYRTRVALTDIPVAGITIPKDAPVIFLLAAANRDPIRFPDPDRFDPDRPDNRHLGFGGGLHYCVGAPLART
EAEVALISLVRRLKGVSLIEDPPPYRPGASLRGPRHLRLALEGVAEE

>CYP147D3 (Mext 4000) Methylobacterium extorquens PAl

MSGSTLFDQILDPANRANPYPLYAELRKEFPVARQEDGTYVVSGHAELARLISDPRISSDDLPDPQKFRWTGQP
VTDLLVRPVRAEIRKRHRPFIFRDPPDHDRLRGOVMRCFTPERVRGMRAKTQEITDDLIGKMRGKTQIDLVDD
FSYPLPVTVICELLGVPPEDEAQFHGWATQLATALEPNQRGDAETKAKNEVCEFNEIADYLOGLIKEKRKDPQO
DILSDLATDKEGMNDEFDLIATAVLLLVAGHETTVNLITNGMLTLLRFPEHGERLRAEPDLAPRLIEELLRYEP
PVHYRTRVALTDIPVAGITIPKDAPVIFLLAAANRDPARFPDPDRFDPDRPDNRHLGFGGGLHYCVGAPLART
EAEVALISLVRRLKGVSLIEDPPPYRPGASLRGPRHLRLALEGVAEE

>CYP147D3 (Mchl 4369)Methylobacterium extorquens CM4

MSGSTLEDQILDPANRANPYPLYAELRKIPVARQEDGTYVVSTHAELARLISDPRISSDDLPDPOKEFRWTGHP
VTDLLVRPVRAEIRKRHRPFIFRDPPDHDRLRGOVMRCFTPERVRGMRAKTQEITDDLIGKMRGKTRIDLVDD
FSYPLPVTVICELLGVPPEDEAQFHGWATQLATALEPNQRGDEETQAKNEVCFTEIADYLOGLIKEKRKDPQO
DILSDLATDKEGMNDEDLIATAVLLLVAGHETTVNLITNGMLTLLRFPEHGERLRAEPDLAPRLIEELLRYEP
PVHYRTRVALTDIPVAGITIPKDAPVIFLLAAANRDPIRFPDPDRFDPDRPDNRHLGFGGGLHYCVGAPLART
EAEVALVSLVRRLKGVSLIEDPPPYRPGASLRGPRHLRLALEGVAEA

>CYP147D3 (Mpop_4481) Methylobacterium populi

MSGSTLFEQILDPAHRANPYPLYAEMRRVPVARQADGTYVVSTHTELARLISDPRISSDDLPDPOKFRWTGHP
VTDLLVRPVRAEIRKRHRPFIFRDPPDHDRLRGOVMRCFTPERVRGMRGKTQTITDDLIGKMRGKTRIDLVDD
FSYPLPVTVICELLGVPPEDEAQFHGWATQLATALEPNQRGDEETQAKNEVCEFNEIADYLOGLIKEKRKDPQO
DILSDLANDGDGMNDEDLIATAVLLLVAGHETTVNLITNGMLTLLRFPEHGARLRAEPDLAPRLIEELLRYEP
PVHYRTRLALADIPVAGITIPKDAPVIFLLAAANRDPTRFPDPDRFDPDRPDNRHLGFGGGLHYCVGAPLARI
EAEVALVSLVRRLKGVSLIEDPPPYRPGASLRGPRHLRLALEGVAE

>CYP147D3 (Y590 19915)Methylobacterium sp. AMS5

MSGSTLFEQILDPANRANPYPLYAELRKAPVARQADGTYVVSTHAELARLISDPRISSDDLPDPOKFRWTGHP
VTDLLVRPVRAEIRKRHRPFIFRDPPDHDRLRGOVMRCFTPERVRGMRAKTQAITDDLIGKMQGKSRIDLVDD
FSYPLPVTIVICELLGVPPEDEAQFHGWATQLATALEPNQRGDEENQAKNEVCENETADY LOQGLIKEKRKDRQE
DILSDLANEKEGMNDEDLIATAVLLLVAGHETTVNLITNGMLTLLRFPEHLERLRAEPETAPRLIEELLRYEP
PVHYRTRLALTDIPVAGITIPKDAPVIFLLAAANRDPIRFPDPDRFDPDRPDNRHLGFGGGLHYCVGAPLART
EAEVALVSLVRRLKGVSLTEDPPPYRPGASLRGPRHLRLALEGVAGE



>CYP147D4 (M446 _4599) Methylobacterium sp. 4-46

MPDPTLFAAVKDPANRPNPYPLYARLREAPVALOQDDGTYVVTTHAALRALLFDPRISSEDLPSTSHPRTGNPFE
KDWIINPFKDHVRTKHRPFIFRDPPDHDVLRRHVMREFTPERIRAMHGRVDGLVADLLDRRRDARAIDLVDDE
SYPLPVIVICELLGVPPEDEGRFHGWATQLATALEPDARQDEAALGRNIETFDAIAAYMODLIKDKRRHPKDD
LLTGLATREDPQAGRMGDYDLIATSILLLIAGHETTVNLITNGMLTLLRFPAQLERLRAEPEIAPRLIEELLR
YEPPVHFRTRKALAEIELAGTTIPAGAPVVLLFASGSRDPARFADPDRFDPDREDNQHFGEFGGSLHECVGAPL
ARLEAEAALVALARRLRNPRLLDDPPPYRPGASLRGPEHLRLAIDGVSPPDA

>CYP147D5 (Mag22A c00735) Methylobacterium aquaticum

MTDTDGTLFAQVRDPENRADPYPLYTRLRAQPVARQDDGTWVASGYAATIRALLHDPRVSSEDLPPAEHPATGN
PIKDFFVNPIKDWITDRHRPFIFRDPPDHGLLRROVMGQFTVARVRGMKRRTEALVDECLRARAGATREDLVD
DLAYPLPVTVICEMLGVPREDEARFHAWATQLATALEPESRNDEDLRARNTETFDATAAYMRDLIREKRRAPA
DDMLSGLATTKDAQAGRMSDPDLVATAILLLIAGHETTVNLITNGMLTLLRHPDELARLRADPERAPRVIEEL
LRYEPPVHFRTRLTRAPIPVGDVTIPEGVPLVLLFAAGNRDPARFPDPDRFDPDREDNQHFGFGGALHYCVGA
PLARIEAEAALTALVARLREPRLVEDPPPYRAGASLRGPERLLLDIRGIA

>CYP147D6 (MOC 4430) Methylobacterium oryzae

MSDDALFAAVMDPANRADPYPLYARLRQRPVSRORDGSYVVSTHAATIRGLLFDPRLSSEDLPPPRRPRTGNPL
KDLILNPIKNRISATHRPFIFRDPPDHDRLRSLVMREFSTIARVQALRPRIAREVDALIDTCRGRREVCLVSDL
SYPLPVIVICELLGVPREDEPRFOQAWATQLATAVEPDARHDDTTRRKIVGAFDEIAAYMRDLIREKRRRPTDD
MLSGLAAPGPDGRKQLSDFDLLSTAVLLLVAGHETTVNLITNAMLTLLRHPEQLERLRADPERAPRLIEEVLR
YEPPVHFRTRKALGAITVAGETIPKGAPVILLFAAANRDPARFDAPDRFDPDRSDIEHFGFGGGLHYCVGAPL
ARIEAETIALVALSRRLIAPRLPODPPPYRPGASLRGPEQLPIGIDGIA

>CYP147D6 (Mrad2831 3880) Methylobacterium radiotolerans

MSDDALFAAVMDPANRADPYPLYRRMROOPVSRORDGSYVVSTHAATRSLLEFDPRLSSEDLPPPRRPRTGNPL
KDLILNPIKNRISATHRPFIFRDPPDHDRLRSLVMREFSTARVOQALRPRIAREVDGLIDACRERREVCLVSDL
SYPLPVIVICELLGVPRADEPRFQAWATQLATAVEPDARHDDGTRRQIVGAFDEIAAYMRDLTIREKRRRPADD
MLSGLAAPGPDGRKOMSDFDLLSTAVLLLVAGHETTVNLITNAMLTLLRHPEELERLKADPERAPRLIEEVLR
YEPPVHFRTRKALGATAVAGEMIPKGAPVILMFAAANRDPDRFAAPDREFDPDRGDIEHFGEFGGGLHYCVGAPL
ARLEAETIALVALSRRLVAPRLAVDPPPYRPGASLRGPEQLRIGIDGVA

>CYP147D7 (Mpop_5420) Methylobacterium populi

MGDDTLEFAQVLDPRNRPDPYPLYGRLRETPVSRQOADGSEFVVSTHAAVRSLIFDPRLSSEDLPPSRRPPTGNPL
RDWILNPIRNRVVNAHRPLIFRDPPDHDTLRDEVMKEFTIARVRESHAKVARLVDTLIDACRGRDTVCLVDDL
SYPLPVAVICELLGVPEADEAQFHAWAIRLATALEPDARHDEAGRREITATFDAISDYMRRLIREKRRRPADD
MLSGLAARGGQGRPAMGDIDLISTAILLLVAGHETTVNLITNGMLTLLRHPDELERLKVDPARAPRVIEEMLR
YEPPVHFRTRKALGAIDVAGVTIPAGSPVILLFASASRDPARFADADREFDPDRRDNQHEGEFGGGLHYCAGAPL
ARIEAEIALVTLCRRLVAPRLLDDPPPYRPGASLRGPKNLGTSASGLYLFFYYLGGLAGTAVLGQVFERWGWG
ACVLGVAASLALAAALTLGLREPSSARGVT

>CYP147D8 (MOC 2231)Methylobacterium oryzae

MPDATLLNQVKDFANRPNPYPIYARLRENPVSRODDGTEEGTWVAATHGTIASLLODPRVSSETLPPADRPRT
GNPLTDLIVKPLKDWMMDRHRVEIFRDPPDHDALRSAVMHQFSRERVOQAMRARSDQLVADLLDEKCGAREIDA
VDDLAYPLPVTVICELFGVPREDEPKFHGWATQLATALEPDSLSDPEIRAENSRTEFDAIGGYMADLIKDKRKH
PGDDMLSGLANHATPAGVKMGDYDLIATSILMLVAGHETTVNLITNGLLTLLRHPDELERLRODPLRAPRLIE
ELLRYEPPVQFRTRRTLSAIDIAGVTIPEGADLVLLLASGNRDGAVFPDPDRFDPDRAGLRHLGFGGSLHYCV
GAPLARFEAEAALTALARRLKAPRLIEDPPPYRSGAALRGPEHLRVAIDGIA

>CYP147D8 (Mrad2831 1827) Methylobacterium radiotolerans



MPDATLLDQVKDFANRPNPYPVYAKLRENPVSRODDGTEAGTWVAASHGTIARLLODPRVSSDTLPPADRPRT
GNPLTDLIVKPLKDWMMDRHRVEFIFRDPPDHDALRSAVMHQFSRERVOQAMRARSDRLVADLLDEKCGAREIDA
VDDLAYPLPVTVICELFGVPREDEPKFHGWATQLATALEPDSLSDPEIRAANSRTEFDATIGGYMGDLIKEKRRH
PODDMLSGLANHATPAGVKMGDYDLIATSILMLVAGHETTVNLITNGLLTLLREPDELERLROQDPLRAPRLIE
ELLRYEPPVQFRTRRTLSPIDIAGVTVPEGADLVLLLASGNRDAAVFPDPDRFDPDRAGTRHLGFGGGLHYCV
GAPLARFEAEAALTALARRLKAPRLIEDPPPYRPGAALRGPEHLRVAIDGIA

>CYP147D9 (MOC 0533) Methylobacterium oryzae

MSDETLFAQVLAPKNRADPYPLYARMRETPVSRQADGSYLVSTQAALRSLIFDPRLSSEDLPPSRRPATGNPP
KDWILNPIRHRVVNAHRPLIFRDPPDHDTLRGIVMKEFTIARVRDSHAKVATLVDALIDKCRGRDTVCLVDDL
SCPLPVAVICELLGVPEADERQFHAWATRMATALEPDARHDEAGRREIAATFDAISDYMRRLIREKRRHPADD
MLSGLAARGGRGRLAMGDIDLISTAILLLVAGDETTVNLISNGMLTLLRHPDELEKLKADPKRAPCVIEEILR
HEPPVHFRTRKALGAIEVAGATIPAGSSVVLMLAAGNRDPARFTOPDRFDPDRNDNQHFGFGGGLHYCVGAPL
ARVEAETALVTLCQRLVAPRLLDDPPPYRAGASLRGPKNLGIAIAGIA

>CYP147D10 (Mag22A 1p34675) Methylobacterium aquaticum

MNGTLFQOILDPANRADPYPLYAEMRRTPVSRODDGSYVVSTHAELYRLLHDPRISSEDLPDPPLFRWTGHPL
SDLEVRPVRSRITARHRPFIFRDPPDHDLLRRQVMREFAPARVRAMRRKTEQLTHTLLDGLRDRTNLDLVDDF
SYPLPVIVICELLGVPREDEPRFQGWATQLATALEPDRRTDRENAGRTEEAFTAISDYLRGLIKGKRRAPQDD
LLSGLAAEHDGERMNDHDLVATAVLLLVAGHETTVNLITNGILTLLRFPEHLERLRREPEVAPRLIEELLRYE
PPVHYRTRLARADIAIGGTTIPEGAPVVLLLASGSRDPMRFADPDREVPDRANNQHFGFGGSLHYCVGAPLAR
IEAEVALVALAQRLOAPRLLADPPPYRPGASLRGPRHLLLAIDAVAPGASAELAA

>CYP151C1 (Ga0080559 TMP4891) Salipiger profundus

MPAMSLEAQFPDAPFLDVANPAFSLRSEPVREARAQSWYARTPYGLAVLRHKEMGELLTHKSLIQGSHAWPAL
NGVTSGTFADWWNSSILVTEGDDHWRLRRLVNPAFSPKVVKALMPEFERIANDLADGEFIESGSCDEFMAEFADP
YAARVLCLLLGLPETEAPFILRTSATMGLALGVNFPDLVDEIEAATVELGDY ISEVLKARETDPGDDILSTLV
QVRAEGDRLSHDELWNIALMLAFAGVDTTRNQLGLGMSMFAAHPEQWETLAADPSLDMAAATEVMRMRPTITW
VSREATEDFEYGGVTIPQGTVLHLYSESAGTDPQVMGEAPFDITAKRARNYGEFGGGIHHCLGNLVARNDMAVA
YRVLSARMGPPVVGEGATWLADSGNTGPISLPITFAPR

>CYP151C2 (Ga0080574 TMP4712) Pelagibaca abyssi

MSAETLFADAPYLDVADPAFSLRSEPVREARRDSWEFARTPYGLAVLRHKEMGELLTHKSLIQGSHAWPALNGI
TEGSFAEWWNKSILVTEGDDHWRLRKLVNPAFSPKVVKALMPEFERIATDLADGEFIAKGACDEFMEDFADPYAA
RVLCLLLGLPESEAPFILRTSATMGLALGVNEFKAEAENIEAATEELGAYTIAQVLADROATPGEDILSIMVQAS
EDGDRLSYDELHNLALMLAFAGVDTTRNQLGLGMSMFAAHPEQWEALAADPSLDMAAATEVMRMRPTITWVSR
EATEAFDYGGITIPKGTVLHLYSESAGTDPAVMGEAGFDITQOKRARNYGFGGGIHHCLGNLVARNDMAVAYRV
LSAGMGAPSTIAEGATWLADSGNTGPISLPITFLPR

>CYP152B3 (Meso_4213) Chelativorans sp. BNC1

MPRIPRDRSLDSTIALMGDPYREFISNRSRRYRSDLFETRLLLRKTICMTGPEAAQLEFYDPSREVRTGAMPKAT
QKTLLGVGGVQGLDDDAHRHRKOMFMSLMTPERIEQLVQLTAAEWQIRVLKWGSMDEVVLYPELHLLLTRAVC
AWAGVPLADSEVDARTKETAALFDHAGAVGLRHLWSRWARKQADRWIADITIDQIRSGRIRPPEQSAAHT TAWH
RDLNGELLTPQIAAVELINVIRPTVAVSVYMLEVAHALHAHPKIRERLOADEDSYSRREFVQEVRRYYPFEFPAV
AARTRQAFDWNGYQFTAGRRVLLDLYGTNQDPRTWKRPEEFEPERFRHWDESPENFIPQGGGDHYVNHRCPGE
WIAIELMKLTADFLSRSMSYEVPOQODLRIDWSRLPALPRSREVIRNVRES

>CYP152B4 (Sala 2556) Sphingopyxis alaskensis

MSRIPRDKSLDSTIALMGDPYRFISNRCRRYRSDLFETRLLLRKTICMTGPEAARLFYDOQSRFARHGAMPKAT
QKTLLGVGGVQGLDEGAHRHRKOMFMSLMTPEGIEKLVRLTSAEWQIRVRKWASMNAVVLYPELHALLTRAAC
AWAGVPLADSEVEPRTRQVTALFDHAGSIGLRHLWSRRARKRADSWAADIVEQIRSGRLRAPEHSAAHVVAWH
RDFSGALLTPQVAAVELINVIRPTVAVSVYMIFVAHALHTHPQVREKLOAGDEDYAECFVQEVRRYYPFEFPAV



AAQTRLAFEWNGYQFPAGRRILLDLYGTNQDPRTWERPEDFEPERFGRRDGSPENFIPOGGGDHYFDHRCPGE
WIAIELMKLTADFLTRRMSYEVPGODLRIEWSRLPALPRSREVLSNVRECQELHLORTRWRRR

>CYP152B6 (NT26 pl0171)Rhizobium sp. NT-26

MSRIPRDRSFDSTLALLLDPYGEFISKRCRRYGADLFQTRLLLRPTICMTGPEAAELFYRODLFARSGAAPGRV
QKTLFGQGGVQGLDGEAHRHRKOMFMSLMTPERIEALKELTAEWWRTYAQKWTTMDRVILYDEVQELLTRAVC
AWVGVPLPEAEAGRRAAELTALFDYAGSVGPKHWWSRLSRRRCESWIEGIVEQIRAGDLSPPEGSAARVIATW
RDODGALLSPRIAAVELLNILRPTVAVAVEFIVFAAHALHGFPACRPKLOTGDEYPELFVOEIRRLYPFFPAVM
ARTRHNFEWNGYREFPRGRRVMLDLYGTNRDARAWDAPEEFRPDRFRSWDGSPENFIPQGGGDHHMNHRCPGEW
MTIELMKLSCRFLAASIEYDLPDODLRIDITRLPAIPKSREVMSNLRYAIGGAS

>CYP152B7 (MALG 04698) Marinovum algicola

MSSIPSATGFDSTLALLRNPYGFIRQTCRHLDADLFETRILLHKTICMTGAAAAEAFYREEQLIREGSMPSRI
QKTLLGEGGVQGLDGATHQHRKKMFMSMMGTEHTIAALQGMSLEHMLDNFAPDWEAKNEVVEYDEVREMLTRAVC
AWCGVPIPEAEVATRTAQLTSLEFQDAGAIGPKHWAARLARHRLEKWAARMIQQOVRDGELQPTOQESALHEIATW
RDLDGELLNPRVAAVELLNVLRPTVAVSVEFIVOTAHALYRYPEWQEKLRNDEGLLEPFVOEVRRLYPFFPAVA
ARVKSTFEWQGYRFPKGHRVLLDLYGTNTDRRSWDAPVEFRPERFRGRAENPYDFIPQOGGGNHYTNHRCPGEW
IAISOMKAFCRYLVNDIDYDVPDODLELDPGELPSLPONRFIMRNVRRRQ

>CYP152C1 (RSP_2378) Rhodobacter sphaeroides 2.4.1

MTTDEGRRPEEPGTPASLREMPRDPRIDASMALMSEGYRFVSNLCDRMDSDAVATRLRLREVVCLRGSAAARL
LYGAEGLTRVGAMPSTVLHLLODKGSVQOQLEGPAHRHRKALFLSICMDPARVEALVSEMRLAWRERLPAWEAE
GRIVLOQEAARLLTRAGCRWAGVAHQPEAQLADEIFDMIDKAGSVGPRNWLAQMRRAGTEKRLRTLVEEVRAG
EVVPEAATALHATIAFHREEDGTLLDPSVAAVELLNLLRPIVAVGRYITFAALALHRETTWRELFRSGNLELAG
DFAEEVRRASPFFPFTAAVTTRPITWEGYDFPEGOWLLLDLYGTTHDPRHFPEPTRFRAERMLSWTGQDEAF I
POGAGDVARTHRCPGEMITVELMKEATRLLCCEMDYEVPAQDLGVRLNRMPAQPRSGMILSATISRRAGTEASR
NG

>CYP152C1 (Rsphl17029 1038) Rhodobacter sphaeroides ATCC 17029

MTTDEGRRPEEPGTPASLREMPRDPRIDASMALMSEGYREVSNLCDRMDSDAVATRLRLREVVCLRGSAAARL
LYGAEGLTRVGAMPSTVLHLLODKGSVOQLEGPAHRHRKALFLSICMDPARVEALVSEMRLAWRERLPAWEAE
GKIVLOQEAARLLTRAACRWAGVAHQPEAQLADEIFDMIDKAGSVGPRNWLAQMRRAGTEKRLRTLVEEVRAG
EVVPEAATALHATIAFHREEDGALLDPSVAAVELLNLLRPIVAVGRY ITFAALALHRETTWRELFRSGNLELAG
DFAEEVRRAAPFFPFTAAVITRPITWEGYDFPEGOWLLLDLYGTTHDPRHFPEPTRFRAERMLSWTGODEAEF'T
POGAGDVARTHRCPGEMITVELMKEATRLLCCEMDYEVPAQDLGVRLNRMPAQPRSGMILSATISRRAGTEASR
DG

>CYP152C2 (Rsph17025 1898) Rhodobacter sphaeroides ATCC 17025

MSNSDARHEAGPSDTTCGREIPRDPRLDASMGLLSEGYRFVSNLCDQLDSDIVSTRIRLREVICLRGGTAARL
LYGAEGLTRVGAMPSSVLHLLODKGSVQQLEGPAHRHRKALFLGICMDPARVEALVAEFRAAWRAALDEWEEA
DSIVLOQEAARVLTRAACRWAGVENQPEARLAEETIFDMIDKAGS IGPRNWLAQMRRSGTERRLRKLIEQVRAG
EVVPGSATALHAIAFHREADGALLDDTVAAVELLNVLRPIVAVGRY ITFTALALHRETNWRDLFRSGTLELAA
DFAEEVRRISPFFPFTAAVTITRPLOWEGYDLPADOQWLLLDLYGTLHDARNEFPDPARFRAERMLSWSGODDCEV
POGGGEVAVTHRCPGEMITVELLKEAIRLLCLEMDYEIPPODLGVRLNRLPAQPRTGMVLASIRRRPGTEPCV
AG

>CYP152E3 (AZOBR_p440090) Azospirillum brasilense Sp245

MHPIPRDASPDSTLALLSEGYREVMNRCERHGSDIFETRLMLRKAICVMGEEAAGMEYEPDRFTRKGAMPITT
LMLLODRGAAQTLDGEAHRWRKRMLMALMEPENTRRLCGEVAAEWRAALPGWERAERVVLLDAVRAILCRAVC
RWAGVPLAEEEAGPRTAEFAAMIDGAGAVGLRNWRGLLLRTRTERWARGLIEDVRAGRLVMTEGDAESRATHA
IATHRGLDGNRLDTVTASVELINILRPVVAIAQYVVFAAMALHEHPEQRAALODASPEEVEHFVQEVRREYPFE



FPLVAGRVRTPFDWRGHRFAEGTWVLLDLYGTCHDPRIWNDPERFRPERFRGREPGAFALIPQGGGGHLRGHR
CAGEWITIEVVKTALRLLTREMRYSVPAQDLALDLSRMPAVPRSREVITDVAPRRKADAVLDPPVALSRRAH

>CYP152P2 (M446 _4307) Methylobacterium sp. 4-46

MFAIPRDPAPDSTLALLREGYGEFIPGRCRNFGSDLFTTRLMLTNVVCMTGADAAAQFYAPDRFTRRGALPRIS
FTLIQODNGSVMEVMDGEAHRRRKAMFLSLMSPEALQRLADLTTOQAWRARMRRWAAQETIPLEFDEAHVPEFCAAV
CAWAGLPLNEAEAERSREFLAMIEGTGSIGPRNWRGHLLRARAERWMRDAIRQIREGSRAVPEGSAAHVIAHH
RDAEGRLLDVRTSAVELINILRPTVANARYVVFAAHALHCYPESREALQAAEGVEPEFVQEVRREFYPFIPEFIGG
RALQTVEFHGHRFAVGDWVLMDLYGTNRDPNRWGQPERFIPDRFAQWDHDPNGEFIPOGGGAYETGHRCPGEWT
TIEQMRAVVPLLAREMRYVVPEQDLTIDLGRIPAMPKSREVITKVAG

>CYP152AA1 (W911 03615) Hyphomicrobium nitrativorans

MKEPPRDPFPDSTVALAWEGYRFASNRLRRFGTDAFSCRLMMKKAVCIGGPAAAALFYDSGSVERKDVAPGRI
EKTLLGQGGIHGLDGLAHRHRKEMYLELMGPQSLSSFTPILVRTWREAAASWQPGTRLNLESEAQTVLFRTMC
EWAGIPLGPRETQQRAADAAAMVDAFGGIAWRNWKGRFARRRSERWMHGIVSATRDRTSAPSPTSALARIANE
RDVDGNLLPAEVTAVELLNVIRPALAIPYFLDLAALKLSEISEMRDQVASNDEMLDCEVQELRRFCPFTPEFLG
ARSRREIAWQGFRIPSDTLVVLDVYGIHRDERVWONAAAFAPLRFQGVGDYRESLLOQGGGDHLSGHRCAGEW
FTIEALKFFSRELARMPYAVIPASSSEFSLTRIPSRLIPPVALRLG

>CYP152AB1 (BN1229 vl 0635) Filomicrobium sp. W

MRSGSLPRLKGFDHTIAFLHDGYEFVSRRCDRLNSDAFLARLMLOKVVCARGEDAAQLFYEGGRFTRRGAMPP
TTMRLLODLGSVQQLDGAAHRHRKAMFVRLLMGADAEQQITELFRGEWRNAAKEWSSRPSIVLEFDQANVILTK
TICRWMQIPASKPYAELANEFSSMIENSGSAGFAVILALIRRRSTERYFERLVRSIREGTAIVATDSPLAYVV
NYRDMDGSLLSERSAAVELINILRATVAIGREVIFVAMALEQOPKWKEKLHSADDAAYEHFAEEVRRLYPEFEP
VIGGRAIESFEWRGHEFDCGDWEFILDLYGTNHFRRLFPEPHQFNPARRLAWRTQGYDFIPQGGGDSRTDHRCP
GEQITVGIMREACRLLVEDMQYELPEQDLTLSLHEIPARPRSGVVLSNIRLNI

>CYP152AB1 (BN1229 vl 0639) Filomicrobium sp. Y

MRSGSLPRLKGFDHTIAFLHDGYEFVSRRCDRLNSDAFLARLMLOKVVCARGEDAAQLFYEGGRFTRRGAMPP
TTMRLLODLGSVQOLDGAAHRHRKAMEVRLLMGADAEQQITELFRGEWRNAAKEWSSRPSIVLEDQANVILTK
TICRWMQIPASKPYAELANEFSSMIENSGSAGFAVILALTIRRRSTERYFERLVRSIREGTAIVATDSPLAYVV
NYRDMDGSLLSERSAAVELINILRATVAIGREVIFVAMALEQOPKWKEKLHSADDAAYEHFAEEVRRLYPEFEP
VIGGRAIESFEWRGHEFDCGDWEFILDLYGTNHFRRLFPEPHQFNPARRLAWRTQGYDFIPQGGGDSRTDHRCP
GEQITVGIMREACRLLVEDMQYELPEQDLTLSLHEIPARPRSGVVLSNIRLNI

>CYP153A2 (CC_0063) Caulobacter vibrioides CB15

MMSONTDPREDLMSDGSIDLKADARARAYSIPLEDYHVADPALFQADAMWPYFERLRKEAPVHY SKGDEEVGP
YWSVTRYNDIMTVDTTHOQVESSDAHLGGITIRNFDEDFVLPMFTIAMDOPKHDIQRKTVSPIVSPANLGRLEGI
IRERVCGILDALPINEPFDWVDKVSIELTTOMLATLEFDFPWEERRKLTRWSDIATASPESGLIESEEARRAEL
LECLAYFTNLWNERVNLTEPGNDLISMLAHGEATRDMPPMEYLGNVILLIVGGNDTTRNSLTGGLYALSKNPQ
EEAKLRADPGLIPNMVSEIIRWQTPLAHMRRTALEDYELAGQTIKKGDKVVMWYVSGNRDDTVIENADQEIVD
RPNARRHLSFGFGIHRCVGNRLAEMQLKIVWEEILKRFPKIEVLEEPKRVYSTEVKGYERMMVRIPERI

>CYP153A2 (CCNA 00061) Caulobacter vibrioides NA100O

MSDGSIDLKADARARAYSIPLEDYHVADPALFQADAMWPYFERLRKEAPVHY SKGDEEVGPYWSVTRYNDIMT
VDTTHQVESSDAHLGGITIRNFDEDEFVLPMEFIAMDOPKHDIQRKTVSPIVSPANLGRLEGIIRERVCGILDAL
PINEPFDWVDKVSIELTTOMLATLFDFPWEERRKLTRWSDIATASPESGLIESEEARRAELLECLAYFTNLWN
ERVNLTEPGNDLISMLAHGEATRDMPPMEYLGNVILLIVGGNDTTRNSLTGGLYALSKNPQEEAKLRADPGLI
PNMVSEITRWOTPLAHMRRTALEDYELAGQTIKKGDKVVMWYVSGNRDDTVIENADQFIVDRPNARRHLSEGF
GIHRCVGNRLAEMQLKIVWEEILKRFPKIEVLEEPKRVYSTEFVKGYERMMVRIPERI

>CYP153A3 (blr 7242)Bradyrhizobium diazoefficiens USDA 110



MHYCKDSMFGPYWSVTRYNDIMEIETNHSVESSASALGGITIRDIDPDLRRESFISMDPPRHAAQRKTVAPMFE
TPTHLDNLALNIRARSAECLDNLPRGEVEFDWVDRVSIELTTOMLAVLEFDFPWEDRRKLTRWSDIATTIPGPDG
LVATEDERQAELTECAGYFARLWKERIEQPPKSDLLSMMAHGAATRDMDAKNEFLGNLVLLIVGGNDTTRNTMS
GSIYALSQHPEQYRKLRENPALLDSFVPEVIRWOTPLAHMRRTALSDFEFRGKQIKKGDKVVMWYVSGNRDEE
ATEKPYDFIIDRARPRTHLSFGFGIHRCVGLRLAELQLKITIWEEILKRFDHIDVVGEPKRVYSSEVKGLETLP
VKIAA

>CYP153A3 (BJ6T 21500) Bradyrhizobium japonicum USDA 6

MHGTIESAAKLDELRARATSLPLEQFDPGDPELFRTDTFWPYFDRLRRDDPVHYCKDSMEFGPYWSVTRYNDIM
EIETNHSVFSSASALGGITIRDIDPDLRRESFISMDPPRHAAQRKTVAPMEFTPTHLDNLALSIRERSAECLDN
LPRGEVFDWVDRVSIELTTOMLAVLEDFPWEDRRKLTRWSDIATTIPGPDGLVATEDERQAELTECAGYFARL
WKERIEQPPKSDLLSMMAHGAATRDMDAKNFLGNLILLIVGGNDTTRNTMSGSIYALSQHPEQYRKLRENPGL
LDSFVPEVIRWQTPLAHMRRTALADFEFRGKQIKQGDKVVMWYVSGNRDEEATEKPYDFIIDRARPRTHLSFEG
FGIHRCVGLRLAELQLKIIWEEILKRFDHIDVVGEPKRVYSSFVKGLETLPVKISA

>CYP153A3 (RN69 10530) Bradyrhizobium japonicum E109

MHGTIESAAKLDELRARATSLPLEQFDPGDPELFRTDTFWPYFDRLRRDDPVHYCKDSMFGPYWSVTRYNDIM
EIETNHSVFSSASALGGITIRDIDPDLRRESFISMDPPRHAAQRKTVAPMFTPTHLDNLALSIRERSAECLDN
LPRGEVFDWVDRVSIELTTOMLAVLEDFPWEDRRKLTRWSDIATTIPGPDGLVATEDERQAELTECAGYFARL
WKERIEQPPKSDLLSMMAHGAATRDMDAKNFLGNLILLIVGGNDTTRNTMSGSIYALSQHPEQYRKLRENPGL
LDSFVPEVIRWQTPLAHMRRTALADFEFRGKQIKQGDKVVMWYVSGNRDEEATEKPYDFIIDRARPRTHLSFEG
FGIHRCVGLRLAELQLKIIWEEILKRFDHIDVVGEPKRVYSSEFVKGLETLPVKISA

>CYP153A3 (523 58660) Bradyrhizobium sp. $S23321

MHGTIESAAKLDALRERASSLPLEQFDPGDPELFRTDTEFWPYEFDRLRREDPVHYCKDSMEFGPYWSVTRYNDIM
ETETNHSVEFSSASSLGGITIRDIDPDLRRESFISMDPPRHAAQRKTVAPMEFTPTHLDNLALNIRKRSAECLDN
LPRGEVFDWVDRVSIELTTOMLAVLEDFPWEDRRKLTRWSDIATTIPGPDGLVATEDERQAELAECAGYFARL
WKERIAQPPKSDLLSMMAHGAATRDMDAKNELGNLILLIVGGNDTTRNTMSGSLHALSQHPEQYRKLRENPEL
LDSFVPEVIRWQTPLAHMRRTALADFEFRGKQIRKGDKVVMWYVSGNRDEEATERPYDFIIDRARPRTHLSFEG
FGIHRCVGLRLAELQLKIIWEEILKREDHIDVVGEPKRVYSSEVKGFEALPVKIAA

>CYP153A3 (BF49 2772)Bradyrhizobium sp. BF49

MHGTIENAAKLDALRARATSLPLEQFDPGDPELFRTDTEFWPYEFDRLRREDPVHYCKDSMEFGPYWSVTRYNDIM
ETETNHSVEFSSASSLGGITIRDIDPDLRRESFISMDPPRHAAQRKTVAPMEFTPTHLDNLALSTIRORSAECLDN
LPRGEVFDWVDHVSIELTTOMLAVLEDEFPWEDRRKLTRWSDIATTIPGPDGLVATEDERQAELTECAGYFARL
WKERIAQPPKSDLLSMMAHGAATRDMDAKNELGNLILLIVGGNDTTRNTMSGSLHALSQHPEQYRKLRENPAL
LDSFVPEVIRWQTPLAHMRRTALADFEFRGKQIKKGDKVVMWYVSGNRDADATEKPYEFIIDRARPRTHLSFEG
FGIHRCVGLRLAELQLKITIWEEILKRFDHIEVVGEPKRVYSSEFVKGLETLPVKIAA

>CYP153A4 (blr 7243)Bradyrhizobium diazoefficiens USDA 110

MDGRRRRPMPLPQAGEVRKTTGATTMNIQTPVKVDKAERMRRARGEAYATPLAQFHPGAPRLEFQDDTLWPWEE
RLRKEEPVHYCTNAPIEPYWSVVKYNDIMHVDTNHGIFSSDSTLGGISIRDVPEGYDYPSFIAMDQPRHSAQR
KTVSPMFTPTHLDELAKLIRQRSQTVLDNLPRNETENFVERVSIELTTOMLATLEDFPWEERRKLTRWSDVST
ALPKSGIVASAEERRREMDECYAYMSKLWNERVNSAPRNDLLSLMAHNDATRFMDPDNLMGNIILLIVGGNDT
TRNTMTGSVLALNENPEQYDKLRANPALIDSMVPEVIRWOTPLAHMRRTALODTEIGGKQIKKGDRVVMWYVS
GNRDEEAIDRPNEFIIDRPRPRTHLSEFGFGIHRCVGMRLAELQLKIVWEEMLKREFDRIEVVGEPKRIYSSEIK
GYESLPVRIPG

>CYP153A4 (S23 58670) Bradyrhizobium sp. S23321

MNIQTPVKTDKAERMRRAREEAYATPLAQFHPGAPRLFOQDDTLWPWFERLRKEEPVHYCTNAPIEPYWSVVKY
DDIMHVDTNHGIFSSDSTLGGIGIRDVPQGYDWPSFIAMDOPRHSSQRKTVSPMFTPAHLDELAKLIRQRSQT



VLDNLPRNETEFNEVERVSIELTTOMLATLFDFPWDERRKLTRWSDVATALPKSGIVASAEERRREMDECYAYM
SKLWNERVNSAPRNDLLSLMAHNDATREFMDPDNLMGNIILLIVGGNDTTRNTMTGSVLALNENPEQYDKLRAN
PELIDSMVPEVIRWQTPLAHMRRTALOQDTEIGGKHIKKGDRVVMWYVSGNRDEEMFEKPNEFIIDRPRPRTHL
SFGFGIHRCVGMRLAELQLRIVWEEMLKREFDRIEVVGEPKRIYSSFIKGYESLPVRIPG

>CYP153A4 (BF49 2773) Bradyrhizobium sp. BF49

MNIQAPVQVDKAERMRRAREEAYATPLAQFHPGAPRLFODDTLWPWEFERLRKEEPVHYCTNAPIEPYWSVVKY
DDIMHVDTNHGLEFSSDSTLGGIGIRDVPEGYDWPSFIAMDOPRHSSQRKTVSPMFTPTHLDELAKLIRQRSQT
VLDNLPRNETFNEVERVSIELTTOMLATLFDFPWEERRKLTRWSDVATALPKSGIVASAEERRREMDECYAYM
SRLWNERVNSAPRNDLLSLMAHNDATREMDPDNLMGNIILLIVGGNDTTRNTMTGSVLALNENPEQYDRLRAN
PELIDSMVPEVIRWQTPLAHMRRTALOQDTEVGGKHIKKGDRVVMWYVSGNRDEEMFERPNEEFVIDRPRPRTHL
SFGFGIHRCVGMRLAELQLKIVWEEMLKREFDRIEVVGEPKRIYSSFIKGYESLPVRIPG

>CYP153A4 (BJ6T 21490) Bradyrhizobium japonicum USDA 6

MNIQTPVKTDKAERMRRAREEAYATPLAQFHPGAPRLFODDTLWPWFERLRKEEPVHYCTNAPIEPYWSVVKY
NDIMHVDTSHGIFSSDSTLGGIGIRDVPQGYDWPSFIAMDOPOHSAQRKTVSPMFTPTHLDELAKLIRQRSQT
VLDNLPRNETFNEVERVSIELTTOMLATLFDFPWDERRKLTRWSDVATALPKSGIVASAEERRREMDECYAYM
SKLWNERVNSAPRNDLLSLMAHNDATREFMDPDNLMGNIILLIVGGNDTTRNTMSGSVLALSENPEQFDKLRAN
PELIDSMVPEVIRWQTPLAHMRRTALADTEIGGKHIKKGDRVVMWYVSGNRDEEMFEKPNDFIIDRPRPRTHL
SFGFGIHRCVGMRLAELQLRIVWEEMLKREDRIEVVGEPKRIYSSFIKGYESLPVRIPG

>CYP153A4 (RN69 10525) Bradyrhizobium japonicum E109

MNIQTPVKTDKAERMRRAREEAYATPLAQFHPGAPRLFODDTLWPWFERLRKEEPVHYCTNAPIEPYWSVVKY
NDIMHVDTSHGIFSSDSTLGGIGIRDVPOGYDWPSEFIAMDOPOHSAQRKTVSPMEFTPTHLDELAKLIRQRSQT
VLDNLPRNETFNEVERVSIELTTOMLATLFDFPWDERRKLTRWSDVATALPKSGIVASAEERRREMDECYAYM
SKLWNERVNSAPRNDLLSLMAHNDATREFMDPDNLMGNIILLIVGGNDTTRNTMSGSVLALSENPEQFDKLRAN
PELIDSMVPEVIRWQTPLAHMRRTALADTEIGGKHIKKGDRVVMWYVSGNRDEEMFEKPNDFTIIDRPRPRTHL
SFGFGIHRCVGMRLAELQLRIVWEEMLKREDRIEVVGEPKRIYSSFIKGYESLPVRIPG

>CYP153A5 (Rpal 1803) Rhodopseudomonas palustris TIE-1

MHGTIETGKAARLRAAREEAYATPLKDFHPGAPRHFRDDTLWPWFERLRAEEPVHYCTNAPIEPYWSVTKYND
IMHVDTNHQIFSSDSTLGGISIRDAPVGYDWPSEFIAMDEPRHSAQRKTVSPMEFTPOHLDELAVLIRGRTQKVL
DGLPRGETEFNFVDRVSIELTTOMLATLEDFPFDERRKLTRWSDVATALPKSGVVDSEQQRRDELNECAAYFAR
MWNERVNSEPRNDLLSMMAHHDATRTMDRDNLIGNILLLIVGGNDTTRNTMSGSVLALNENPHEFEKLRANPK
LIDTMVPEVIRWQTPLAHMRRTALODTELGGKTIRKGDRVVMWYVSGNRDDEVIERPEEFITIDRARARIHLSE
GFGIHRCVGMRLAELQLRIVWEEMLKRFERIEVVGEPKRVYSSFVKGYESLPVRVS

>CYP153A5 (Rpdx1l 3910) Rhodopseudomonas palustris DX-1

MHGTIESGKAARLRAAREEAYATPLKDFHPGAPRHFRDDTLWPWFERLRKEEPVHYCTNAPIEPYWSVTKYND
IMHVDTSHQIFSSDSTLGGISIRDAPVGYDWPSEFIAMDEPRHSAQRKTVSPMEFTPDHLDELAVLIRGRTQKVL
DGLPRGETEFNFVDRVSIELTTOMLATLEDFPFDERRKLTRWSDVATALPKSGVVESEQQRRDELNECAAYFAR
MWNERVNSEPRNDLLSMMAHHDATREMDRDNLIGNILLLIVGGNDTTRNTMSGSVLALNENPHEFDKLRANPK
LIDTMVPEVIRWQTPLAHMRRTALVDTELGGKTIRKGDRVVMWYVSGNRDDEVIERPDEFIIDRPRARIHLSFEF
GFGIHRCVGMRLAELQLRIVWEEMLKRFERIEVVGEPKRVYSSEFVKGYESLPVQVS

>CYP153A9 (blr 1853)Bradyrhizobium diazoefficiens USDA 110

MNRRLEIHRADDGYIIPLSELDVSEGKREFQODDSIWGCFERLRREDPVHYCONSAHGPYWSITKYRDIVAVDTN
HHAFSSQQGVTIVEVPDKHWTPSEFIKMGPPOQHAEQRNTVSPIVGPESLTRLETLTIRSRVRMILDGLPRNEVEN
WVTKVSIELTTQTLATLEFDFPFEDRRLLTYWSDAAVTTPKAGYATIDSWDKRSTILSECLDYFTRLWNERINAE
PRLDLISLMAHSPVTRHMEPTEFLGNLILLIVGGNDTTRNSITGGLLFMSQYPSELRKLTDNPKLISSAVSET
IRYQTPIAHMRRTAAIDSIVGGKPIRTGDKVVMWYISGNRDEEVIENANSEVIDRKNVROHLSFGEFGIHRCLG
RHLAELQLRVLWEEILDGGLKIKVVGEPERIASNFVHGYSALPVRIEA



>CYP153A9 (RN69 38720) Bradyrhizobium japonicum E109

MEIHRADDGYIIPLSELDVSEGKRFODDSIWGCFERLRREDPVHYCONSAHGPYWSITKYRDIVAVDTNHHAF
SSQOGVTIVEVPDKHWTPSEFIKMGPPOHAEQRNTVSPIVGPESLTRLETLIRSRVRMILDGLPRNEVENWVTK
VSIELTTQTLATLFDFPFEDRRLLTYWSDAAVTTPKAGYAIDSWDKRSTILSECLDYFTRLWNERINAEPRLD
LISLMAHSPVTRHMEPTEFLGNLILLIVGGNDTTRNSITGGLLFMSQYPSELRKLTDNPKLISSAVSEIIRYQ
TPTIAHMRRTAAIDSIVGGKPIRTGDKVVMWYISGNRDEEVIENANSEFVIDRKNVROHLSFGFGIHRCLGRHLA
ELQLRVLWEEILDGGLKIKVVGEPERIASNEFVHGYSALPVRIEA

>CYP153A9 (BJ6T _79720) Bradyrhizobium japonicum USDA 6

MPDKHWTPSFIKMGPPOHAEQRNTVSPIVGPESLTRLETLIRSRVRMILDGLPRNEVENWVTKVSIELTTQTL
ATLEFDFPFEDRRLLTYWSDAAVTTPKAGYAIDSWDKRSTILSECLDYFTRLWNERINAEPRLDLISLMAHSPV
TRHMEPTEFLGNLILLIVGGNDTTRNSITGGLLEMSQYPSELRKLTDNPKLISSAVSETIIRYQTPIAHMRRTA
AIDSIVGGKPIRTGDKVVMWYISGNRDEEVIENANSEVIDRKNVROHLSFGFGIHRCLGRHLAELQLRVLWEE
ILDGGLKIKVVGEPERIASNFVHGYSALPVRIEA

>CYP153A15 (HNE 2042) Hyphomonas neptunium ATCC 15444

MTEREPLHPHNLREFGANIPPAADIDLSTLDLIDGELWROGKYWDRFERLRNEDPLHYCPDSEFPGPEWSVTRYE
DVMAIDTDHKRFSSSWEYGGITLGEPISDFEMPMEFIAMDEPRHSEQRKTVQPAVAPDMLKVYEPLIRSRTQOGL
LDSLPVNEPFDWVDKVSVELTTMMLATLEFDYPFENRRDLTHWSDVATGMHNPDICPGGEEEWKATMMKCLMTF
MGIYQOERQOQQPOKPDLMSLLAHGEKTKNMTPMELLGNVILLIVGGNDTTRNSMTASVEFALNKEFPKEYEKLKAD
PSIIPNMVSETIRWQTPLAYMRRTALEDVEMHGKTIKKGDQVAMWYVSANRDERFWDKPNDEFTADRPEARRHT
SFGFGIHRCVGNRLAELQLRILWEEIMERFEHIEVLAEPSLNONAFVKGYNWMPVVLHPK

>CYP153A26 (Plav_0025) Parvibaculum lavamentivorans

MSDAAVKYEADEARDEAYSIPLAEINVADPSLEFRDYKMWPYFERLRAEAPVHYSQGNEDTGPYWSVTRYNDIM
SVDTNHOVFSSEGGITLRDODEDFKLPMFIAMDPPKHDDQRKVVSPIVAPGNLAKLEGTIRERAGKILDELPT
GEPVDWVDRVSIELTTOMLATLEFDFPFEERRKLTRWSDVATATEESGIIESEEQRRAELLECAEYEFMGLWNER
VNAREPGNDLISMLAHGESTRNMDKMEYLGNLILLIVGGNDTTRNSISGGLYALNKFPDQYKKLLANPGIIPN
MVPEITRWOQTPLAYMRRTALODAEVGGQTIRKGEKVAMWYVSGNRDESVIONPNELVIDRERPROHLSEFGEGI
HRCVGNRLAEMQLRITIWEEILKRWDQPIRVLSEPQRVHSSFVKGYEKMMVELPKRKH

>CYP153A27 (Plav_1765) Parvibaculum lavamentivorans

MSETLVAARDKSIADAYAIPLEKIDVSNPELFRANAIWPYFERLRREDPVHYCKESEYGSEWSVTKYKDIMHV
DTNHGIYSSEATLGGVALRNQEEGFFLPMFIMMDPPKHDAQRKVVSPIVAPGNLAKLEGTIRERAGNILDSLP
VNETEFDWVDRVSIELTTOMLATLFDFPWEERRKLTRWSDVAAAGTAFGDEETEKARRNELRDCAAYFTELWNQ
RVNATEPGNDLITMLAQGEATKNMGPMEYLGNVLLLIVGGNDTTRNSITGGLLALNENPVQYKKLRDNPSLVE
SMVPEITRWOQTPLSHMRRTALODTELGGKQIKKGDKVVMWYVSGNRDEEATENANSFITDRKHPROQHLSFEFGEG
IHRCVGNRLAEMQLRVVWEEILKRWPDKPIEVVGEPTRVESNLIKGYSSMPVRIPG

>CYP153A29 (Plav_1782) Parvibaculum lavamentivorans

MTTDTLVGDTASTVPLSOQMDVSDPKLEFQSDMIGSYFARLRREDPVHYCPESAYGPYWSVTKENDIMOVEVNHQ
TEFSSEAKLGGIALODMQOSGEAALELEMEFIAMDPPKHDAQRKAVSPAVAPSNLVLLEPITRERAGIILDSLPIG
EEIDWVDRVSIELTTMTLATLEFDFPWEERRKLTRWSDVATSTPETGVVSSFEQRREELLECAHYFKGLWDQRV
NEPPKPDLISMMVHSPATRDMPYLEFLGNLILLIVGGNDTTRNSISGGVLALNONPAEYRKLMADPDLIPKMI
PETIRWOTPLTHMRRTALMDAETIGGKKIRKGDKVVMWYLSGNRDDEVIDRPNEFIINRPNSRHHLSEFGEFGVHR
CMGNRVAELQLRIIWEEILKREFSKVEVVGAPERTLSNFIRGFTHLPVKLYVH

>CYP153A30 (Plav_1951) Parvibaculum lavamentivorans

MSEQVSVGRDYTRSNADLAAKWKIDVNRDPWSIPLEELDPAHDELFAANTVLPYFERLRKEDPVHLNETGPYG
RYWSVTKYEDIMHVDTNHKIEFSSDIRNGGIRLGGOQRIEGEPDPLTYLPMFIMEDPPKHDEQRKAVQPMETPON



LADLEPLIRERAGLILDALPRGETENWVRQVSVELTGRTLATLENVPQEDRHKLIHWSDTVERLGDPEYFETP
EEGFKELWNCWEYFDGVWKDRLANPGSDLISLLAHSPSTKNMPPNEYLGNMLLLIVGGNDTTRNSITGGVLAL
NOYPDEYAKLIANPDITIPNMVSEIIRWQSPVAHMCRTATEDTELGGKKIRKWDKVAMWYVSGNRDDSKIDRAN
EFLIDREGARHHLSFGFGIHRCIGNRVGEMOQLRILWEEIMKRFKKVEVVGDPKYLRSNFIRGITELPVIVRE

>CYP153A31 (Plav_2128) Parvibaculum lavamentivorans

MTATASAAAPAGIDDPYALSLDQIDVSKPELFERNAEGAYFARLRREDPVHFCADSAYGPYWSITKYKDIMAV
DTNHQVEFSSEAGLGGIIIEDGIQKSSGEGSIDLPNFIAMDPPKHDGORKAVSPIVAPANLANLEGTIRERVGR
VLDGLPVGEEFDWVPAVSIELTTOMLATLEFDFPFEERSKLTRWSDVATAEPGSGIVDSWEQRTSEIMECAECE
QOGLWNERMEKPGMDLVSMMAHSPATHDMTPONYLGNVLLLIVGGNDTTRNSMTGGVLALHONPAEFAKLKANH
GLIDSMVSETIRWQTPLAHMRRTALADAEVGGKTIRKGDKVVMWYVSGNRDKDVIIQPDDEFIIDRERPROHLS
FGFGVHRCVGNRLAEMOLKILWEEILKRESRIEVTSEPVRTRSNEFVRGYASMPVRLHA

>CYP153A77 (TQ29 05625) Confluentimicrobium sp. EMB200-NS6

MAWLCTCRSNNSDCRVKEKAMTSIKDIPLSDLDPSVQTRFOSGEHFEVEFDRLRAEAPVYFHETTQYGPEWSIS
KYKDITEVEANPKVESSDAAYGGIWIKEQPKDTIRKSFMTADQPEHDQORKVVNPIVSPSNLNDMEQKVRDIV
TLVLDDLPLNEEIDWVERVSVEVTGRVLCELMDFPVEERMDLTTWSDIVNTDVDAGTEITDEYVKLEKLKPMI
IKFKELFAERTGMPPONDLISMLAHSQETANMEPQQOFVGMLVLLMVGGNDTTRNSISGGLDALNKFPEEYKKL
RENPELVESMVPEITRWVTPVAHMRRTALEDIEFHGOQIKKGDKVIMWYCSGNRDPEVIEDPYTFKIDRKNPR
QHVSFGFGIHRCLGNRMAELQLRVLWEEILKRGWVIETTGEPERRFSNEFVVGIDSLKAIIRKPE

>CYP153A78 (JI59 24805) Novosphingobium pentaromativorans

MSREVAGIPLAEIDVSRPSLEQSDKIGAFFERLRREDPVHYCAESSYGPYWSITRYDDIMAVDTNHKVYSSEA
KLGGIAIQDMHRDOSNLELEMFIAMDOPKHDAQRKAVTPAVAPSNLLLLEPVIRERAGAILDALPVGEEIDWV
KCVSVELTTMTLATLEDFPWDERARLTRWSDVTTAIPGAGIVDSFEQRRAELIECAMYFKGLWDORIDOPEGN
DLISMMANSPATRDMPEFLEFLGNLLLLIVGGNDTTRNSISGGVLALNRHPDQYDKLRRDPAVISSMVPEIIRW
QTPLTHMRRTALEDSEIGGKRIAKGDKVVMWYLSGNRDETAIDRPEEFTIIDRKNPROHLSFGYGIHRCMGNRL
AELQLRIIWEEIQKRFDEFVEVVGEPERLLSNLVRGITRLPVKLHAH

>CYP153A78 (AB433 17955) Croceicoccus naphthovorans

MTTLTISPDODSAELSREVAGIPLAEIDVSRPSLEQSDKIGAFFERLRREDPVHYCAESSYGPYWSITRYDDI
MAVDTNHKVYSSEAKLGGIATIQDMHRDOQSNLELEMFIAMDOPKHDAQRKAVTPAVAPSNLLLLEPVIRERAGA
ILDALPVGEEIDWVKCVSVELTTMTLATLEFDFPWDERARLTRWSDVTTAIPGAGIVDSFEQRRAELIECAMYF
KGLWDORIDQOPEGNDLISMMANSPATRDMPFLEFLGNLLLLIVGGNDTTRNSISGGVLALNRHPDQYDKLRRD
PAVISSMVPEIIRWQTPLTHMRRTALEDSEIGGKRIAKGDKVVMWYLSGNRDETAIDRPEEFIIDRKNPROHL
SFGYGIHRCMGNRLAELQLRI IWEEIQKRFDFVEVVGEPERLLSNLVRGITRLPVKLHAH

>CYP153A78 (PP1Y AT31178) Novosphingobium sp. PPlY

MAVDTNHKVYSSEAKLGGIATIQDMHSDOQSNLELEMEFIAMDOPKHDAQRKAVTSAVAPSNLLLLEPVIRERAGA
ILDALPVGEEIDWVKCVSVELTTMTLATLFDFPWDERARLTRWSDVTTAIPGAGIVDSFEQRREELIECAMYF
KGLWDQRIDQPGGNDLISMMANSPATRDMPFLEFLGNLLLLIVGGNDTTRNSISGGVLALNKHPDQYEKLRRD
PALIGSIVPEITIRWOTPLTHMRRTALEDSEIGGKRIAKGDKVVMWYLSGNRDETAIDRPEEFTIIDRKNPROHL
SFGYGIHRCMGNRLAELQLRIIWEETIQKRFDEFVEVVGEPERLLSNLVRGITRLPVKLHAH

>CYP153A79 (BSY18 3828)Blastomonas sp. RACO04

MAAQAIPTDLDEADLARAIAAIPLAEIDVARPSLEQSDKIGAFFERLRREDPVHYCAESAYGPYWSITRYNDI
MAVDTNHKAFSSEAKLGGIATIQDMHSDQSNLELEMEFIAMDOPKHDDORKAVTPAVAPSNLLLLEPVIRERAGA
ILDSLPVGEEIDWVQSVSVELTTMTLATLEFDFPWDERARLTRWSDVTTAIPGAGIVGSFEQRRKELIECAMYF
KGLWDQRIDQPGGNDLISIMANSPATREMPFLEFLGNLLLLIVGGNDTTRNSISGGVLALNRHPQQYDKLRRD
PGLIGSMVPEITIRWQTPLTHMRRTALEDSEIGGKRISKGDKVVMWYLSGNRDETVIDRPEEFIIDRKNPROHL
SFGYGIHRCMGNRLAELQLRITWEEIQKRFHEFVEVVGEPERLLSNLVRGITRLPVKLHAH



>CYP153A80 (Hbal 0836)Hirschia baltica

MPDSSCVIGPDIGASRGGNEILEAVSRGRENTGGVIAGPDOLDMDKVEFLLHPELWRRGEYFPYFKWLRDNSPV
HYTAESPEGPFWSITRYEDIVAVDKNHQQFSSDSKYGGITIADLNQGFQLPMFIAMDRPEHTRYRKAVQPVMD
AASLKNFEHLIRERTIQTLDSLPIHEPEFDFVDKVSVELTTMMLATLEDFPOKDRRKLSRWSDIATNKYNPEIC
PGGEAQWOKELTECLMYFMTLWOERGOQREEPGHDLLSALAHDANTKNMTPOQELLGNLILLIVGGNDTTRNSMT
GSVYAWNLFPKEFEKVKADRSLVPNLAAETLRWOTSLAYMRRTAVEDVEMHGKLIKKGDKVLMWYVSGNRDER
ATERPDEIWIDRPNVRRHLAFGEFGIHRCVGNRLAEMOMSILWEEILKRYSYIEVLOQEPERLPNSEFVKGYKSMN
VMLHPA

>CYP153A81 (Cseg_0011) Caulobacter segnis

MSDGSVDLKEAARAQAYATPLEDIHVANPALFQADAMWPYFERLRKEAPVHYSQGDEETGPYWSITRYNDIMT
VDTTHQVEFSSDAHLGGITIRNEFDEDFVLPMFIAMDPPKHDIQRKTVSPIVSPONLGRLEGITIRERVQRILDDL
PVGEPFDWVDKVSIELTTOMLATLFDFPWEERRKLTRWSDVATASPESGIVESEDARRAELLECLGYFTNLWN
ERVNQTEPGSDLISMLAHGEATRDMPPMEYLGNVILLIVGGNDTTRNSITGGLYALSKNPQEEAKLRADPSLI
PNMVSEITRWQTPLAHMRRTALEDYELSGQTIKKGDKVVMWYVSGNRDDTVIEDADKFIIDRPSARRHLSEGFEF
GIHRCVGNRLAEMQLRIVWEEILORFPRIEVLEEPRRVYSTFVKGYERMMVRIPERV

>CYP153A82 (Caul 0020) Caulobacter sp. K31

MSDGSIDFGDDARAKAWSIPLEDYHVADPALFQADAMWPYFERLRKEDPVHWSRGIEETGPYWSITKYNDIMA
VDTNHQVEFSSDAHLGGITIRDEFDEDFVLPMFIAMDPPKHDIQRKTVSPIVSPONLARLEGITIRERVCTILDGL
PIGETFDWVDKVSIELTTOMLATLFDFPWEERRKLTRWSDVATASPESGITIESEEARRAELLECLAYFTNLWN
ERVNATEPGDDLISMLAHGEATRDMPPMEYLGNIILLIVGGNDTTRNSLTGGLYALSKNPEQEAKLRADPELT
PSMVSEIIRWQTPLAHMRRTALADIELGGKQIRKGDKVVMWYVSGNRDDTVIENPDAFIIDRENPRRHLSFEGE
GIHRCVGNRLAEMQLKIVWEETILKRFPKIEVLGEPKRVYSSEFVKGYESLPVRIPTRL

>CYP153A83 (AEM38 08110) Hyphomonadaceae bacterium UKL13-1

MADGNEFNPAEFKSVOEHHAKRAWSIPLEEIDVAMPELWTHDCHWPYFERLRKEDPIHWCESQEEKVGGYWSVT
RYKDIMAVDTNHHQFSSDAFLGGITIVGFDEDFILPMFIAMDPPKHDAQRKVVQPIVGPDNLAKMESTIRERV
NLIFDELPIDQEFDWVDKVSVELTTOMLATLEFDEFPWEDRRKLTRWSDVATAQPIPGGLIETEDQRRAELFECL
AYFTNLWNERVNNSGGNDLISMLAHGEATRNMEPLEYLGNLILLIVGGNDTTRNSLTGGLYALSKNPEEFKKL
RADPSVIPNMVSEIIRWOTPLAHMRRTALEDVELGGKQIKKGDKVVMWYVSGNRDDEMIERPNDFWIDRPRAR
NHLSFGFGIHRCVGNRLAEMQLRIVWEEALKRYSDIQVVSEPTRIRSAFVKGYESMRVILRK

>CYP153A84 (Caul 5296) Caulobacter sp. K31

MSDGAIDLRAEARAKAYAMPLEDINLADTELWRTDTVWPYLERLRKEDPVHLHPAHHHPDGAFWSITKYADIM
AVDINHEVFSSEPSITIFDPKEDFTLPMEFIAMDPPKHDVOQRKTVSPIVSPANLHLMEPLIRSRITKTLDELPI
GEPFDWVDRVSIELTTOMLATLEDFPWDERRKLTRWSDIATAVPESGLEFVTDDYETERRMELFGCVDYFTRLW
NERVNAPPKGDLISMLAHGEATRNMDRMEYLGNLLLLITGGNDTTRNTMTGSILAMNONPDOLRKLRENPSLI
PSMVSETIRWOQTPLSNMRRTATODFELGGKLIKKGDKVLIWYASGNRDEEATENPEAYTIIDRERPRNHLSFEGE
GIHRCVGNRLAELQLRILWEEILPRFPEIQVLEDPQRVPSVLIRGYSSMPVMIPARS

>CYP153A85 (PHZ c0813) Phenylobacterium zucineum

MDDASIDLORAARDAAYSMPIEEINPADPELFRTDTMWPYFERLRKEDPVHWGVSPHEDVGGYWSVTKYNDIM
AVDTNHEVFSSEPTIVLPDPADDFTLPMFTIAMDPPKHDVORKTVQPIVAPNHLAYLEPITRERAGKILDDLPT
GEEINWVDKVSIELTTMTLATLEFDFPWEDRRKLTFWSDVATSAPESGILGTTDPEEHENLRROQTLFECVDYEM
RLWNERVNAPPKPDLISMLAHGESTKNMDRMEYLGNLILLIVGGNDTTRNTISGSVLALHONPDOQDRKLRENP
GLIPAMVSETIRWQTPLAYMRRRAKRDFELGGKTIREGDKVAMWYVSGNRDEEVIDRPNDYWIERPRVROHLS
FGFGVHRCVGNRLAELQLKIIWEEILARFPRLEVVGPPRRVYSSEFVKGYEELPVVIPTRN

>CYP153A86 (SKP52 24460) Sphingopyxis fribergensis



MATSAVHNQTVDSIPLGEINVANPYLFONDTVGEYFSRLRREDPVHYCAESRFGPYWSVTKENDIMAVDTNHK
VESSEAKLGGISVQODMHSDESALELEMFIAMDQPKHDOQRKAVSPVVAPSNLLLLEPIIRERAGSILDALPVG
EEIDWVKLVSVELTTMTLATIFNFPWEERAKLTRWSDVTTASPETGIVESFEQRREELIECAMYFKGLWDQRT
DOPGGNDLISMMAHSPATRDMPFLEFLGNLLLLIVGGNDTTRNSISGGVLALNONPGEYQKLRNNPALVSSMI
PEITRWOQTPLTHMRRTALEDVKIGGKQIRKGDKVVMWYLSGNRDDTVIDRAEEFIIDRENPRHHLSFGEFGIHR
CMGNRLAELQLRIIWEEILKRYSEFVEVVGEPERLLSNLVRGITRLPVKLHVH

>CYP153A87 (S58 15730) Bradyrhizobium oligotrophicum

MHGSTITAETRRHAATGKPAIDEAASRAASLPLAEFDPGHPELFRTDTHWPYFDRLRREEPVHYCKNSMEGPY
WSITRYDDIMEIETNHAVFSSASALGGITIRDVDPELRRESFIAMDPPRHAAQRKTVAPMFTPTHLDELAINI
RKRSAECLDNLPVGEVFDWVDRVSIELTTOMLAVLEDFPWEDRRKLTRWSDIATTIPGPDGLVATEDERQAEL
MECARYFARLWQERASQPPKSDLLSMMAHSEATRNMDPKNELGNLVLLIVGGNDTTRNTMSGSIYALSQHPEQ
YRKLKDNPALIDSEFVPEVIRWQTPLAHMRRTALEDFEFRGROIRKGDKVVMWYVSGNRDETSIERPYDFIIDR
IRPROHLSFGFGIHRCVGLRLAELQLKIIWEEILRRFDHIDVMDEPKRVYSSFVKGYETLPVRIAV

>CYP153A88 (S58 15720) Bradyrhizobium oligotrophicum

MTVQAALRSDHADRLRDARLEAYSTPIEDFHPGAPRLFONDTIWPWFERLRKEAPVHYCTKAPIEPYWSVTRY
HDIMHVDTNHAIFSSDVSHGGITIRDVAPGYEWPSEFIAMDEPVHGEQRKTVSPMFTPDHLDELAVLIRQRSAK
VLDALPRNETEFNWVEKVSIELTTOMLATLFDFPFEERRKLTRWSDVSTALPKSGIVSSEEERRRELAECAETFE
GRMWKARQAEPGRDLISMMAHSEATRHMTPDNLMGNLILLIVGGNDTTRNSMTASVLALNENPAEYQKLRDNP
ALVETMVPEVIRWOQTPLAHMRRTALVDTELGGKTIKKGDRVVMWYVSGNRDEEVIENPDAFIIDRKRPRIHLS
FGFGIHRCVGMRLAELQLRIVWQEILKREFDRIEVVGEPKRVYSSFVRGYESLPVRIPG

>CYP153A89 (RPB_3934) Rhodopseudomonas palustris HaA2

MHGTIEIDNAARQRAAREEAYATPLSQFHPGAPRHFRDDTLWPWFERLRAEEPVHYCTNAPIAPYWSVTKYND
IMHVDTSHQIFSSDSTLGGISIRDAPQGYDWPSEFIAMDEPRHSAQRKTVSPMEFTPDHLDELAVLIRGRTQKVL
DGLPRNETEFNEFVERVSIELTTOMLATLEDFPFAQRRKLTRWSDVATALPKSMIVASEEERRSELNECAATEFAA
MWNERVNSEPRNDLLSMMAHHDATROMDRDNLIGNILLLIVGGNDTTRNTMTGSVLALNONPDQFAKLRANPA
LIDTMVPEVIRWQTPLAHMRRTALODTELGGKTIKKGDRVVMWYVSGNRDDEVIERPNEFIIDRKRAKIHLSE
GFGIHRCVGMRLAELQLKIVWEEMLKRFERIEVVGEPKRVYSSFVKGYESLPVRIS

>CYP153A89 (RPD 3694) Rhodopseudomonas palustris BisB5

MHGTIEIDKAARQRAAREEAYSTPLAQFHPGAPRHFRDDTLWPWEFERLRAEEPVHYCTNAPIEPYWSVTKYND
IMHVDTHHGIFSSDSTLGGIAIRDAPVGYDWPSEFIAMDEPRHSAQRKTVSPMEFTPOHLDELAVLIRGRTEKVL
DALPRNETEFNEFVERVSIELTTOMLATLEDEFPFEERRKLTRWSDVATALPKSLIVASEEERRTVLNECAATETIK
LWNERVNSEPRNDLLSMMAHHDATROMDRDNLIGNILLLIVGGNDTTRNTMSGSVLALNENPDOQFAKLRANPA
LIDTMVPEVIRWQTPLAHMRRTALEDTELGGKTIKKGDRVVMWYVSGNRDDEVIERPNEFITIDRKRPKIHLSFEF
GFGIHRCVGMRLAELQLKIVWEEMLKREDRIEVVGEPKRVYSSEFVKGYESLPVRIS

>CYP153A90 (RPE_4309) Rhodopseudomonas palustris BisA53

MHGSIESGKAARLRAAREEAYATPLKDFHPGAPRLFRDDTLWPWEFERLRNEEPVHYCTNAPIEPYWSVTKYHD
IMHVDTHHQLESSDOSLGGISIRDTPAGYDWPSFIAMDEPRHTAQRKTVSPMFTPDHLDELAVLIRSRTRTVL
DGLPKNETFDEFVERVSIELTTOMLATLEDEFPFEQRRKLTRWSDVATALPKSGVVESESQRRAEMSECATYEFTK
MWNERVNSEPRNDLLSMMAHHDATRTMDHDNLLGNIILLIVGGNDTTRNSMTGSVLALNENPEQFAKLRANPA
LIDTLVPEVIRWQTPLAHMRRTALEDSELGGKTIRKGDRVVMWYVSGNRDEEVIERPDEFITIDRKRPKIHLSE
GFGIHRCVGMRLAELQLRIVWEEMLGRFENIDVVGDPKRVYSSFVKGYEALPVRLS

>CYP153A91 (RPC_4264) Rhodopseudomonas palustris BisBl18

MHGSVDSEKADRLRAARAEAYATPLKDFHPGAPRHFRDDTLWPWFERLRAEAPVHYCTNAPIEPYWSVTKYHD
IMNVDTHHEIFSSDSTLGGISIRDAPQGYDWPSFIAMDOPRHAEQRKTVSPMFTPEHLDELAVLIRQRAGQVL
DALPKNETENFVEKVSIELTTOMLATLEDFPFDERRKLTRWSDVATALPKSGVVESETQRRTEMSECASYFEFTK
LWNERINAAPRNDLISMMAHHDATROMDHDNLIGNIILLIVGGNDTTRNTMTGSVLALNENPDOQFRKLRENPA



LLDSMVPEVIRWOTPLAHMRRTALVDSELGGKLIRKGERVVMWYVSGNRDDEATIEAPNDFITDRARPRTHLSE
GFGIHRCVGMRLAELQLRIVWEEMLKREDHIQVVGEPRRVYSSEFVRGYECLPVRIS

>CYP153A92 (SKP52 13370) Sphingopyxis fribergensis

MSIDTMELDTAGKVAAIPIDEIDVARPSLFQODTIGLYFDRLRKEEPVHYCRESYVGPYWSITKFDDIMAVDT
NHKVEFSSEAKLGGIAIQDMHSVEGALELEMFIAMDPPKHDOQORKAVTPAVAPSNLLLLEPTIRERACQILDDL
PIGEEFDWVDKVSVELTTMTLATLFDFPWEERRKLTRWSDVTTAAPETGIVESYEARREELTIECAMYFKGLWE
QRINEEPKNDLISIMAHSPATRDMPFLEFLGNLLLLIVGGNDTTRNSISGGVLALNONPDEYRKLNDDPSLIA
SMVPEITRWOQTPLTHMRRTALODWETIGGKQIKKGDKVVMWYLSGNRDETVIDRADREFIIDRKNPRHHLSEFGYG
ITHRCMGNRLAELQLRIIWEETHKRFAKVEVTGEPERLFSNLVRGITNLPVRLHAR

>CYP153A93 (SGRAN 1597) Sphingopyxis granuli

MDSQIAEPDAAARIASIPIEEIDVARPSLFONDTIGLFFDRLRAEEPVHYCRESYVGPYWSITKEFDDIMAVDT
NHKVFSSEAKLGGIAIQDMHSVEGALELEMFIAMDPPKHDOQRKAVTPAVAPSNLOQLLEPIIRKRAGEILDEL
PIGEDFDWVDKVAIELTTMTLATLFDFPWEERRKLTRWSDVATAAPETGIVESYEARREELIGCAMYFKTLWD
ERINEEPKNDLISMMAHSPATRDMPFLEFLGNLMLLIVGGNDTTRNSISGGVLALNQSPDEYAKLDADPSLIS
KMVPEITIRWQTPLTHMRRTALEDWE IGGKQIKKGDKVVMWYLSGNRDESATERADQFIIDRKNPRHHLSEGYG
ITHRCMGNRLAELQLRIIWEETHKRFSRVEVTGEPERLFSNLVRGITRLPVRLRAR

>CYP153A93 (ELI _14945) Erythrobacter litoralis HTCC2594

MDSQIAEPDAAARIASIPIEEIDVARPSLFONDTIGLFFDRLRAEEPVHYCRESYVGPYWSITKEFDDIMAVDT
NHKVFSSEAKLGGIAIQDMHSVEGALELEMFIAMDPPKHDOQRKAVTPAVAPSNLOQLLEPIIRKRAGEILDEL
PIGEDFDWVDKVAIELTTMTLATLFDFPWEERRKLTRWSDVATAAPETGIVESYEARREELTIGCAMYFKTLWD
ERINEEPKNDLISMMAHSPATRDMPFLEFLGNLMLLIVGGNDTTRNSISGGVLALNQSPDEYAKLDADPSLIS
KMVPEITIRWQTPLTHMRRTALEDWE IGGKQIKKGDKVVMWYLSGNRDESATERADQFIIDRKNPRHHLSEGYG
IHRCMGNRLAELQLRI IWEEIHKREFSRVEVTGEPERLFSNLVRGITRLPVRLRAR

>CYP153C1 (Saro_1821) Novosphingobium aromaticivorans

MAATLAPDRAINPHDVSLNALYTEDRWREPFRWLRENMPVSYRAESPFGAYWSVVTHDLIQQVELDPGTYSSS
WORGNITIADSVNETEFPNFIAQDPPIHTAQRKVIAPAFGPSOMVKLERLVRERTTOQLLDGLPMGEEFDWVER
VSIPLTLGMLLILFDMPFDEWRDIKRWSDWASGVSEDSLNDAYRAEFVOOMGOMLMRFDRELEARRALPPSDD
LLSRMVHSDAMGHLTPPERIANIALLIVGGNDTTRNSMSGLIEALHRYPAELDKLRADPALSANAAQEITRWQ
SPVTHMRRTLTRDAELGGQRLAEGDKIVMWYISGNRDENVEFPDAERFDVTRENARRHIGFGHGIHRCVGARLA
EVQIAAVIEEIATRRLRITPQGAPTRLASPFLHGFTAMPVVMSRD

>CYP153C2 (ELI 09815) Erythrobacter litoralis HTCC2594

MATAATDARAIAPVDVSREALYVENRWHEPFAQLRREMPVSWTPESPYGPYWSVVTHELVSKVELDTETESSS
WERGNITIADPAPETNLPNFIAADPPLHTAQRKVIQPAFAPSOMRIREQQVRERCAYLLDKVPVGETFDWVTE
VSIPOQTMGMLCIIFGMDPDAESEDLKRWSDFASGVGENSQTEEYRAEWLTOMHAMLAREDQLLDERRQAEPGD
DLLSRMVHSEAMGNLLPMERLANLALLLVGGNDTTRNSASAIVRGEDMYPEQLDVLYGDASLIPNAAQEVIRW
QOSPVLHMRRTTTRDTELAGQHIPEGEKVVLWYISANRDEAVFEDADRFDVARANARRHLAFGHGIHRCVGARL
AEIQIGTLIEEIVGRGWRIVPQGEPTRQASPFLRGFTSMPVKIERRG

>CYP153D1 (Saro_0220) Novosphingobium aromaticivorans

MATQLAPEVPQFTYHSSPTATEAFAAWLKDNPOQAIPAHSHPWDVSRSDIYVEDRWQPIFAEMRAKAPVNRVPD
SPYGAYWNVASHKAIMHVESLPELEFSSSWQYGGITIGDPPEDVDPQKLAERQLPMFTAMDRPDHTGQRRTVAP
AFTPAKMVEMEAEIRRRTASVLDSLPWGERFDWVDKVSIELTTGMLAILFGFPWADRRLLTFWSDWAGDVELT
LARELADTRFGFLGEMAHYFQRLWGARMOAPPSGDLISMMIHSEAMNHMS POQEFMGNLVLLIVGGNDTTRNTM
SGIVHALDKFPDORELLERDASLIPNAVQECIRYVTPLAHMRRTATADTELFGNQIKAGEKVILWYISANRDE
TVFENPDKLMVDRPNARRHLSFGHGIHRCVGARLAELQLRILLEEMHERRMRVRVAGEVERVRANFVHGFRKL
EVELEKR



>CYP153D2 (LH19 23840) Sphingopyxis macrogoltabida 203

MATVIRETPADPHPLDLSRADLWREDOQWQEPMRQLRAESPIYYCEDSKFGPYWSVTTYKPIQHIEALPKIFSS
SWEYGGITVAGDGIEHLKEGEIPMPMFIAMDPPOHTAQRRTVAPAFGPSEIERMRADTOQARTAALIDTLPVGE
AFDWVERLSIELTTDMLAILFDFPWENREHNLTRWSDALGDIESEFNTLEERQORLATAFEMGAAFKELWDHKAK
NPGKHDLISIMLQSDAMNHMSHEEFMGNLILLIVGGNDTTRNSMSAYAYGLHCFPEERAKLEANHDPDLAVNA
MHEITRWOTPLAHMRRTALEDTELFGHQIRARDKIALWYASANRDESVFPDGDRIIVDRENARRHLAFGYGIH
RCVGARVAELQLTSLISEMQKRRLRVNVLAEPERVNASEVHGYRHMQVELERY

>CYP153D20 (BG023 11368) Porphyrobacter sp. LM 6

MATIAPTPASQGIQRPOVRREPSAYDALKAHFAEHPEERLRHSHPWDVSRSEIYAEDKWQOPIFAEMRKAGQLH
WIPESPFGPYWAVVGHKAIQHIEALPETEFSSSWEHGGITILNRLSEEELAASNIERRELPMEFTIAMDRPQOHTGQ
RRTVAPKFTPTSIADMEAEIRQRTGELLDSLPRGEVFDWVDTVSIELTTGMLAILFGFPWEDRRLLTFWSDWA
GDTELGAVRALDEVRWGILQEMAAYFQTLWIERTMDKEPGNDLISMMIHSPAMNOMSPEEFMGNLVLLIVGGN
DTTRNTMSGITHALDKFPDOQRKLFEEQPELIPNAVQEILRMOQVPLAHMRRTCTEDTEVEGQTIKAGDKVVLWY
ISANRDDEVFENPDKLDITRENARRHLAFGYGIHRCVGARLAELQLRVLLEELHKRRMRVHVAGDVERVRANEF
VHGFRKLEVEITTFE

>CYP153D21 (Ga0102493 11827) Erythrobacter litoralis DSM 8509

MATIAPKRPEVRRSPTAYEALKQHYDKHPDERLNHPHKWDVSRSDIYFEDRWQPIFKEMODAGPLHYIPESPY
GPYWAVVDHKAIQHIEALPETFSSSWEYGGITILERLTEEEAAASNIDTRELPMFTIAMDRPQHTGQRRTVAPK
FTPTAMADMEGDIRARTGELLDSLPRGETFDWVDKVSIELTTGMLAILFGFPWEDRRLLTLWSDWAGDTELAT
VRDLDQERWSFLOQEMAAYFOSLWVERTQDPSGDDLISMMIRSEAMNOMRPEEFMGNLVLLIVGGNDTTRNTMS
GIVHALDKFPDORKAFEENPELIPNAVOECLRYITPLAHMRRTCTEDTDVFGQTVKKGDKVVLWYLGANRDEK
VFENPHKLDIRRENARRHIAFGYGIHRCVGARLAEMOLRLLLEEMHKRRMRVHVAGDVERVRANFVHGFRKLE
VEITEF

>CYP153D22 (AMC99 02425)Altererythrobacter epoxidivorans

MATVAPERPKCRTEPTAYKALQOHLEEHPEDKLDHPHKWDVSRSDIYAENTWHPIFREMRAAGPLHYIPESPFE
GPYWAVVGHKAIQHIEALPDIFSSSWEHGGITILERLTDEQLAERGLEERRELPMEFIAMDRPOHTGQORRTVAP
KEFTPSGMAEMEGEIRQRTGELLDTLPRGEVFDWVDKVSIELTTGMLAILFGFPWEDRRLLTYWSDWSGDTELA
TVRELDDMRWGILQEMAAYFQSLWIERTHDKEPGDDLISMMIHSEAMNOMSPOQEFMGNLILLIVGGNDTTRNS
MSGEVYQLDKNPDORKLEFEQDPSVIPNAVOQEMLRMOTPLAHMRRTCVEDTEVEGQTIKAGDKVVLWYLSANRD
EEVFENPDKLDLTRENARRHIAFGYGIHRCVGARLAELQLRVLLEEMHKRRMRVHLAGDVERVKANEVHGEFRK
LEVEITSFEF

>CYP153D23 (ELI _12445) Erythrobacter litoralis HTCC2594

MATIAPQRPECRSEPTAYEALKKHFEEHPEERPOQHTHKWDVSRSDIYYENTWHPIFREMREAGPLHYIPESPFE
GPYWAVVGHKAIQHIEALPDVESSSWEHGGITILNRLSDEEREESGVDRRELPMFIAMDRPEHTGQORRTVAPK
FTPSGMAEMEGEIRQRTGELLDSLPRGEVFDWVDKVSIELTTGMLAILFGFPWEDRRLLTFWSDWSGDTELAT
VRELDEMRWGFLHEMAAYFQSLWVERTHDKEPGDDLISMMIHSPAMNOQMRPEEFMGNLVLLIVGGNDTTRNSM
SGIIYQLDKNPDORKLFEQOPELIPNAVOEILRMOTPLAHMRRTCTEDTEVEFGOKIKKGDKVVLWYLSANRDE
EVFENPDKLDITRENARRHIAFGYGIHRCVGARLAELQLRVLLEELHKRRMRVHLAGDVERVRANEFVHGERKL
EVEVTEF

>CYP153D24 (WG74_00870) Citromicrobium sp. JL477

MATTAQSPAGTHOWSRSPSAHKALEAHYAANPDTRPDYPHKWDTSRSDIYFENRWEPIFKEMRAAGPVHYIPE
SPFGPYWSVVGHKAVQHTEALPDIFSSSWEYGGITILDDLPDIPEEERMRLPMEFIAMDRPKHTGORKTVAPAF
TPAEMKRLEDDIRQRTGETLDALPRGEVEFDWVNTVSIPLTTGMLAILFDFPWEDRDLLTHWSDWAGDTELATV
RALDETRRGMLHEMAAYFQLLWAERAQKGEAPDLISRMIHSPAMNOMEPQEFMGNLVLLIVGGNDTTRNTMSG
IVHAFDREFPDORKAFEEDASLIPNAVQECIRYQTPLKHMRRTATODTELFGONIAAGDKVLLWYNSANRDESV
FEDAEKLDITRENARRHLAFGYGIHRCVGARLAELQLRVLLEEMHKRRLRVHVAGDVQRVRANFVEGEFRKLEV
EVTEF



>CYP153D25 (TS85 00425) Sphingomonas sp. WHSC-8

MATLAPETAPGSRVDPLDVTRPELYRDDTWHEPFRQLRAEAPVRYTPDSAFGPYWSVSSYKGIVAVESLPELY
SSEAGGITVADLQEGDIKMPMFTIAMDRPKHTGORRTVAPAFTPSEMARMRENIRARSAEILDSLPVGETEDWV
DSVSIELTTOMLAILEFDFPWADRRKLTEFWSDWAGDIETIAKDPIKKQERLOHLFECAAYFGTLWQSKLGKPPTP
DLISMMIHSDAMSHMDOHEFLGNLILLIVGGNDTTRNSMSAFAYGLDLFPDERAKLEADPGLIPNAVQOEIIRW
QTPLSHMRRTATADTELEGQTIRAGDKLALWYVSANRDESVFADADRIRLDRENARRHLAFGHGIHRCVGARL
AELQIGILLEEMARRRLRVNVVGAPERVAACEVHGYRKLPVELSRY

>CYP153D26 (BSY18 3190)Blastomonas sp. RACO04

MATVFKDPGAELTYDMSDASWYVEDRWOQEPFAQLRAHDPTHWTQGGSEFGDEWNVTSHKAIQHVEALPEIFSSS
YEFGGITLADRIDDGTELIMPMFIAMDRPKHTGORRTVAPAFTPSEMKRMSDDIRMRTAELLDTLPWDKPEDW
VDTVSIELTTOMLAILFDEFPWADRRKLTEWSDWAGDIELVHSEELRAERLKHLYEMGAYFKNLWDAKINAEPT
PDLISMMIHSDAMAEMDELEFMGNLILLIVGGNDTTRNSMSGLAYCLHQFPEQREKLEQNPSLIPNAVQEITR
WOTPLAHMRRTALADYDLFGKTIKKGDKLALWY ISGNRDETVFEDADSIIVDRENARRHLAFGYGIHRCVGAR
LAELQIAILLEEMAKRRMRVNVLAEPERVRACEFVHGYRSMQVQLSKY

>CYP153D27 (AM2010_ 2294) Altererythrobacter marensis

MATQFAEQPROYRTSPIAVEALREHLALHPEEKWSHTHPYDVSRSDIYFEDRWOPIFADMRAKGPIHWVDESP
VGPYWNVVGHKAIGHVEALPELEFSSSWEHGGITILNRLDEEQLAAQGRERFELPMFTAMDRPKHTGQRRTVAP
AFTPAEMKRLDDDIRHRTGELLDSLPKGEVFDWVDRVSIELTTGMLAILFDFPWEDRRLLTFWSDWAGDTETIA
MVRDLDEMRQGILREMGAYFQQLWADRANKEPGPDLISMMIHSPAMNOMSPOQEFMGNLVLLIVGGNDTTRNTM
SGIVHAFDTFPDORKLFEENPDLIPNAVOECIRYQTPLAHMRRTCTEDTELFGKKIKAGDKLVLWYLSANRDE
DVFENPDKLDITRENARRHLAFGYGIHRCVGARLAELQLRVLLEEMHARRMRVHVAGDVERVRANEFVHGERKL
EVEVTSF

>CYP153D28 (SGRAN 0250) Sphingopyxis granuli

MATVIREAPETVNPLDVSRAELWREDRWOEPMRRLRAESPIHYCEDSKEFGPYWSVTTYKPIQHVEALPKIFESS
SWEYGGITVAGDGVEHLQEGEVPMPMFIAMDPPOHTAQRRTVAPAFGPSETERMRADTLKRTSDVLDSLPVGE
PEFDWVEKLSIELTTOMLAILFDFPWEERHKLTAWSDALGDIESENTAEERQQRLATIAYEMGAAFKELWDRKAQ
NPGOHDLISIMLQSDAMSHMSHEEFMGNLILLIVGGNDTTRNSMSAYAYGLHQFPEERAKLEANHDPDLAVNA
MHEILRWQTPLAHMRRTATEDTELFGHQIRKRDKIALWYASANRDESVEPDGDRIIVDRENARRHLAFGYGIH
RCVGARVAELQLTALISEMOQKRRLRVNVLAEPERVNACEVHGYRHMQVELERY

>CYP153D29 (LH20 02570) Sphingopyxis sp. 113P3

MATQIRVAPENPDPLDVSRAELWSEDRWOEPMARLRAESPIHYCEDSKEFGPYWSVTTYKPIQHVEALPKIFESS
SWEYGGITVAGDGIEHLQEGEVPMPMFIAMDPPOHTAQRRTVAPAFGPSEIERMRADTLARTSAVLDTLPIGE
AFDWVEKLSIELTTOMLATILFDFPWEERHKLTAWSDALGDIESENTLELROQKRLATAYEMGAAFKELWDRKAK
APGPHDLISIMLQSDAMSHMSHEEFMGNLILLIVGGNDTTRNSMSAYAYGLHCFPEERAKLEANHDPELAVNA
MHETITRWQTPLAHMRRTATEDTELFGHQIKKRDKIALWYASANRDESIFPDGDRITIVDRENARRHLAFGYGIH
RCVGARVAELQLTALISEMQOQRRRLRVNVVGEPERVHASEVHGYRHLPVVLEQY

>CYP153D30 (LH20_ 20865) Sphingopyxis sp. 113P3

MATQIRVAPENPDPLDVSRAELWSEDRWOEPMARLRAESPIHYCEDSKEFGPYWSVTTYKPIQHVEALPKIFESS
SWEYGGITVAGDGIEHLQEGEVPMPMFIAMDPPOHTAQRRTVAPAFGPSEIERMRADTLARTSAVLDTLPIGE
AFDWVEKLSIELTTOMLATILFDFPWEERHKLTAWSDALGDIESENTLELROQKRLATAYEMGAAFKELWDRKAK
APGPHDLISIMLQSDAMSHMSHEEFMGNLILLIVGGNDTTRNSMSAYAYGLHCFPEERAKLEANHDPELAVNA
MHEITRWOTPLAHMRRTATEDTELFGHQIKKRDKIALWYASANRDESTIFPDGDRIIVDRENARRHLAFGYGIH
RCVGARVAELQLTALISEMQRRRLRVNVVGEPERVHASEVHGYRHLPVVLEQY

>CYP153D31 (LH19 27210) Sphingopyxis macrogoltabida 203



MATQALTKGDLATLDVSRGELYADDSWRPLFAQLRAEIPTIHYCPDSVEGPYWSVTRYDDIVAVEADPQTFESSS
FEHGGIVLFDMQODTNVKLAMFIAMDDPEHGAQRKTVAPAFGPSEIAGHAVALRERTARLLDSLPVGETEFDWVE
RVSIELTTSMIATLEFDWPWDDRHRLPVWSDWTAKIDIGPDPVLNAERETHIFEMAAAFKQLFEERKAMPPKGD
LLSIMAHSEVMADMDEQRFIGAIALLLVGGNDTTRNSMSGLVEQMNKFPDOWERLKADRSLISTAATETIRLQ
TPICHMRRTVVQDTELGGOKLKAGDKVALWYNSANRDEAVEPDGDLWDVGRSNSRRHLSFGYGIHRCLGARLA
ELOLOVLIEELLARDMTVEIAGEPERIPSCEFTRGFHHLPVRIRKG

>CYP155J1 (858 40390) Bradyrhizobium oligotrophicum

MRIDSFAGAREVLRCPDVROAGENAELVARFIGPAHAPVLYQODGEPHOKORSATARFFAPRVVATRYRELIER
TSHELVARFRAAGRGRLDDMSLELAVAVAADIVGLTESDRARMAVRLNRFFSAPVSGHGTIATLRQALLGOWR
MLSFHWFDVRPAIRVRRRTPREDVISHLIQEGYSDREILTECLTYGAAGMATTREFIVMAAWRLLEREDLRAR
FLOGDEQDRMTILEEVLRLEPVVSTLKRRATRDLVVDSGAGPMAIAANSLVEIEVGAANRDPSAAGPCPHQLD
PDRARPAKASASLMSFGDGPHRCPGAAVALHEAAIFLDQLLRVPGLHLEQVPAMTINPVSSGYELRGAVIAVA
POR

>CYP155J2 (BRADO3466) Bradyrhizobium sp. ORS 278

MTAQSSQHASAGAPVGHDGTPVIRIDSFAAARAVLRSGDVROAGFNAELVHRFIGPRHAPVLYQDGEPHQROR
SATARFFTPRVVATRYCRLMETTSRELVAQFVTARRARLDDLSLTLAVAVAADIIGLTDSSRAAMAARLNREF
AAPVGQGAIATLRNAVEFGQLRSLAFYWFDVRPAIRARRARPREDVISHLLAEGYSDREILTECLTYGAAGMAT
TREFIVMAGVRLFEDDALRARFLAGNEPOQRMAILEEVLRLEPVVSTLKRRTACEMTLESDAGATTIPARSLLE
IDVGAANRDEAAAGACPHRLDPDRTRPAKGSASLMSFGDGPHRCPGAAVALHEAAIFLDQLLRVPGLRLERQP
TKTVNPVSSGYELRDAVIVVG

>CYP155J3 (G432 18345) Sphingomonas sp. MM-1

MMLVNAQAHSEADCPFHSGDDHRKSARASAGGGIIDADIWTDTFDRARAILRSDGAKQAGEFLAEQVGKIGRAT
ROPILFLEGEAHRVRRGATARFFTPRIVATRYRELMIRLSDELVERFROOKRARLDDLSLELAVAVAGDIVGL
TASDPNGLARRLDIFFTGNFDPPRGRFRALVKFLRSQYRVLSFHYRDVVPAIRARKKKRODDVISHLIDEEYT
DREILTECLLYGAAGMATTREFIVMAAWHMLERDELRAAFQQADEAGKIAILEEILRLEPVVGYIFRRMRTDL
PAADVRAGNAVAVDVRAANTDETAFGTCPREIMAGREVSAKYGNAGMSEFGDGEHRCPGAQVALHESCLEFLDRL
LRVPGLKLERAPDLAWNRLVTSYELRNAVIICS

>CYP155K1 (Swit 3367) Sphingomonas wittichii

MDATIEPDERRTAFGRIPSRIAVERDAAGVWHVRGFAAARALLRGDSTRQAGFKAELIERVPGRGKVPILFLE
GRPHHEQRRLTAPFEFTPRAVDARYRPLMARLADRVIGDEFRRRRRGELSAMGMEMAVGVAAEVVGLTDSRRPGL
DRRINAFFADGLEQGGGRLRRIRQALVAQFRLLREYWIDVRPSMAARRAQPREDVISHLLAQGYSGTEVLTEC
ITYGAAGMVTTREFITVCAWHLIDDAALCAQYLAADEPARHALLEELLRLEPVVGTLFRRTTCPVTLGGAETIP
EGAMVAVDVRAVNADPAVSGERPLVRQPGRCPAERAGAPVLSFGDGAHRCPGSFLAIQEADIFLTRLLATIPGL
RFEREPQVGWNDLVTGYELREAWLACD

>CYP173A1 (m1r5192) Mesorhizobium loti MAFF 303099

MDTQPAPFVPPAPKPRTSPPSTLEMIRIVYRNPLELWGEPTYNEPWISANGVGGHLIVANDPGLIRHVLVDNA
KNYKMATVRQKILRPILRDGLLTAEGEVWKRSRKAMAPVFTPRHIFGFAQPMLKRTKEFVTRYEEGGASDIAH
DMTLLTYDILAETLFSGEIAGEPGSFANE IDRLFETMGRVDPLDLLRAPDWLPRLTRIRGRKTMAYFRKIVTD
TVKMREEKFRRDPDAVPQDFLTLLLKAEGPDGLTRSEVEDNI ITFIGAGHETTARALGWTLYCLAESPWERNR
VEQEIDEVLAREPDPTKWLDAMPLTRAAFDEALRLYPPAPSINREPIEPEMWKDLYIPREHAAVLVMPWVVHRH
RKLWDRPDAFLPERFHPGNREKIDRFQYLPFGAGPRVCIGASFAMQEAI IALAILLSRFRFDTTAETKPWPVQ
KLTTQPQGGLPMQVTPR

>CYP173A1(A%174 01555) Mesorhizobium loti NZP2037
MDIQPAPFVPPAPKPRTTPPSTLEMIRIVYRNPLELWGEHTYNEPWISANGVGGHLIVANDPGLIRHVLVDNA

KNYKMATVRQKILRPILRDGLLTAEGEVWRRSRKAMAPVEFTPRHIFGFAQPMLKRTKEFVTRYEAGGTSDIAH
DMTLLTYDILAETLFSGQIAGEPGSFANEIDRLFETMGRVDPLDLLRAPDWLPRLTRIRGRKTMAYFRKIVTD



TVKMREEKFKRDPDAVPODFLTLLLKAEGPDGLTRSEVEDNIITFIGAGHETTARALGWTLYCLAESPWERNR
VEQEIDEVLARESDPTKWLDAMPLTRAAFDEALRLYPPAPSINREPIEPEMWKDLY IPKHAAVLVMPWVVHRH
RKLWDRPDAFLPERFHPGNREKIDRFOYLPFGAGPRVCIGASFAMOQEATTIALAILLSREFREDTTAETKPWPVQ
KLTTQPQOGGLPMQVTPR

>CYP173A1 (Mesau 00295) Mesorhizobium australicum

MDTQPAPFVPPAPKPRTSPPSTLEMIRIVYRNPLELWGEPTYNEPWISAKGAGGPLVIANDPGLIRHVLVDNA
KNYKMATVROQKILRPILRDGLLTAEGEVWKRSRKAMAPVFTPRHIFGEVQPMLKRTLEFVTRYEAGGTSDIAH
DMTLLTYDILAETLFSGEIAGEPGSFANEIDRLEFETMGRVDPLDLLRAPDWLPRLTRIRGRKTMAYFRKIVTD
TVKMREEKVRRDPDAVPODFLTLLLKAEGPDGLTRPEVEDNIITFIGAGHETTARALGWTLYCLAESPWERDR
VEQEIDRVLAREPDPAKWLDAMPLTRAAFDEALRLYPPAPSINREPIVPEMWKDLY IPKHAAVLVMPWVVHRH
RKLWDRPDAFLPERFHPGNREKIDRFQYLPFGAGPRVCIGASFAMOEATTIALAILLSRFREDATAETKPWPVQ
KLTTOQPQGGLPMGVTPRPR

>CYP173A1 (Mesop 0306)Mesorhizobium opportunistum

MDTQPAPFVPPAPKPRTSPPSTLEMIRIVYRNPLELWGEPTYNEPWISANGAGGPLVIANDPGLIRHVLVDNA
KNYKMATVROQKILRPILRDGLLTAEGEVWKRSRKAMAPVEFTPRHIFGFAQPMLKRTREFATRYEAGGMSDIAH
DMTLLTYDILAETLFSGEIAGEQGSFANEIDRLFETMGRVDPLDLLRAPDWLPRLTRIRGRKTMAYFRKIVTD
TVKMREEKVRRDPDAVPODFLTLLLKAEGPEGLTRAEVEDNIITFIGAGHETTARALGWTLYCLAESPWERNR
VEQEIDQVLAREADPTKWLDAMPLTRAAFEEALRLYPPAPSINREPIVPEMWKDLY IPKHAAVLVMPWVVHRH
RKLWDRPDAFLPERFHPGNREKIDRFQYLPFGAGPRVCIGASFAMOQEATTALAILLSRFREDVTAETKPWPVQ
KLTTQPHGGLPMQVTPR

>CYP173A1 (Mesci 0325)Mesorhizobium cicero

MDIQPAPFIPPAPKPRTTPPSTLEMIRIVYRNPLELWGEHTYNEPWISANGVGGHLIVANDPALIRHVLVDNA
RNYKMATVROKILRPILRDGLLTAEGEVWKRSRKAMAPVETPRHIFGFAQPMLRRTODEVTRYEDGGTSDIAH
DMTLLTYDILAETLESGEISGEPGSFANEIDRLFETMGRVDPLDLLRAPDWLPRLTRIRGRKTMAYEFRKIVTD
TVKMREAKFKRDPDAVPODFLTLLLKAEGPDGLTRAEVEDNIITFIGAGHETTARALGWTLYCLAESPWERNR
VEQEIDOQVLAREPDPTKWLDAMPFTRAAFDEALRLYPPAPSINREPIEPEMWKDLHIPKHAAVLVMPWVVHRH
RKLWDRPDAFLPERFHPGNREKIDRFQYLPFGAGPRVCIGASFAMOEATIALAIMLSREFREDTTAETKPWPVQ
KLTTQPOGGLPMQVTPR

>CYP173A2 (SMc02579) Sinorhizobium meliloti 1021

MDTRPEPFEPPAPVPRTGIPSRLEIIRTVLRNPLELWGEPSYTLPWIETKEFINQRTLIVNDPGLIRYILVENA
ANYEMSNVRRLILRPILRDGLLTAEGEVWKRSRKAMAPVFTPRHAQGFAGOMLRVCEAFVDRYAGASSEPEVT
NVAVDMTELTFEILAETLEFSGEIAVEKQGFAANVEELLHRMGRVDPMDLLVAPSWVPRLTRIGGRKVLDRFEFRG
VVSETMSLRRRRTTEAPGDVPNDFLTLLLOQLEGPDGLSTSEIEDNILTFIGAGHETTARALAWCEYCVANTPA
YRETMEQEIDSVLASGADPVDWLGRMPHVLAAFEEALRLYPPAPSINRAAIEEDAWTSPEGERVPIRKGISVL
VMPWTLHRHALYWOKPRAFMPERFLPENRDKINREFQYLPFGAGPRVCIGATFALQEAVIALAVLMHRFREFDLT
DETHPWPVOQRLTTQPRGGLPMKVSARVK

>CYP173A2 (SM11 chr3525) Sinorhizobium meliloti SM11

MDTRPEPFEPPAPVPRTGIPSRLEITIRTVLRNPLELWGEPSYTLPWIETKEFINQRTLIVNDPGLIRYILVENA
ANYEMSNVRRLILRPILRDGLLTAEGEVWKRSRKAMAPVFTPRHAQGFAGOMLRVCEAFVDRYAGASSEPEVT
NVAVDMTELTFEILAETLESGEIAVEKQGFAANVEELLHRMGRVDPMDLLVAPSWVPRLTRIGGRKVLDRERG
VVSETMSLRRRRTTEAPGDVPNDFLTLLLOQLEGPDGLSTSEIEDNILTFIGAGHETTARALAWCEYCVANTPA
YRETMEQEIDSVLASGADPVDWLGRMPHVLAAFEEALRLYPPAPSINRAATIEEDAWTSPEGERVPIRKGISVL
VMPWTLHRHALYWQKPRAFMPERFLPENRDKINRFQYLPFGAGPRVCIGATFALQEAVIALAVLMHREFREDLT
DETHPWPVQRLTTQPRGGLPMKVSARVK

>CYP173A2 (C770 _GR4Chr0060) Sinorhizobium meliloti GR4



MDTRPEPFEPPAPVPRTGIPSRLEIIRTVLRNPLELWGEPSYTLPWIETKFINQRTLIVNDPGLIRYILVENA
ANYEMSNVRRLILRPILRDGLLTAEGEVWKRSRKAMAPVFTPRHAQGFAGOMLRVCEAFVDRYAGASSEPEVT
NVAVDMTELTFEILAETLEFSGEIAVEKQGFAANVEELLHRMGRVDPMDLLVAPSWVPRLTRIGGRKVLDREFRG
VVSETMSLRRRRTTEAPGDVPNDFLTLLLOQLEGPDGLSTSEIEDNILTFIGAGHETTARALAWCEYCVANTPA
YRETMEQEIDSVLASGADPVDWLGRMPHVLAAFEEALRLYPPAPSINRAATIEEDAWTSPEGERVPIRKGISVL
VMPWTLHRHALYWOKPRAFMPERFLPENRDKINRFQYLPFGAGPRVCIGATFALQEAVIALAVLMHREFRFDLT
DETHPWPVQRLTTQPRGGLPMKVSARVK

>CYP173A2 (SM2011 c02579) Sinorhizobium meliloti 2011

MDTRPEPFEPPAPVPRTGIPSRLEIIRTVLRNPLELWGEPSYTLPWIETKFINQRTLIVNDPGLIRYILVENA
ANYEMSNVRRLILRPILRDGLLTAEGEVWKRSRKAMAPVEFTPRHAQGFAGOMLRVCEAFVDRYAGASSEPEVT
NVAVDMTELTFEILAETLESGEIAVEKQGFAANVEELLHRMGRVDPMDLLVAPSWVPRLTRIGGRKVLDRFEFRG
VVSETMSLRRRRTTEAPGDVPNDFLTLLLOQLEGPDGLSTSETIEDNILTFIGAGHETTARALAWCEFYCVANTPA
YRETMEQEIDSVLASGADPVDWLGRMPHVLAAFEEALRLYPPAPSINRAAIEEDAWTSPEGERVPIRKGISVL
VMPWTLHRHALYWOKPRAFMPERFLPENRDKINRFQYLPFGAGPRVCIGATFALQEAVIALAVLMHRFREDLT
DETHPWPVQRLTTQPRGGLPMKVSARVK

>CYP173A2 (DU99 00295) Sinorhizobium meliloti RMO17

MDTRPEPFEPPAPVPRTGIPSRLEIIRTVLRNPLELWGEPSYTLPWIETKFINQRTLIVNDPGLIRYILVENA
ANYEMSNVRRLILRPILRDGLLTAEGEVWKRSRKAMAPVEFTPRHAQGFAGOMLRVCAAFVDRYAGASSEPEVT
NVAVDMTELTFEILAETLFSGEIAVEKQGFAANVEELLHRMGRVDPMDLLVAPSWVPRLTRIGGRKVLDRFRG
VVSETMSLRRRRTTEAPGDVPNDFLTLLLQLEGPDGLSTSEIEDNILTFIGAGHETTARALAWCEYCVANTPA
YRETMEQEIDSVLASGADPVDWLGRMPHVLAAFEEALRLYPPAPSINRAAIEEDAWTSPEGERVPIRKGISVL
VMPWTLHRHALYWQOKPRAFMPERFLPENRDKINRFQYLPFGAGPRVCIGATFALQEAVIALAVLMHREFREFDLT
DETHPWPVORLTTQPRGGLPMKVSARVK

>CYP173A2 (BN406 03194) Sinorhizobium meliloti Rmé4l

MDTRPEPFEPPAPVPRTGIPSRLEIIRTVLRNPLELWGEPSYTLPWIETKFINQRTLIVNDPGLIRYILVENA
ANYEMSNVRRLILRPILRDGLLTAEGEVWKRSRKAMAPVFTPRHAQGFAGOMLRVCEAFVDRYAGASSEPEVT
NVAVDMTELTFEILAETLEFSGEIAVEKQGFAANVEELLHRMGRVDPMDLLVAPSWVPRLTRIGGRKVLDREFRG
VVSETMSLRRRRMTEAPGDVPNDFLTLLLOQLEGPDGLSTSEIEDNILTFIGAGHETTARALAWCEYCIANTPA
YRETMEQEIDSVLASGADPVDWLGRMPHVLAAFEEALRLYPPAPSINRAAIEEDAWTSPEGERVPIRKGISVL
VMPWTLHRHALYWOKPRAFMPERFLPENRDKINREFQYLPFGAGPRVCIGATFALQEAVIALAVLMHRFREDLT
DETHPWPVQRLTTQPRGGLPMKVSARVK

>CYP173A4 (A6B35 06230) Mesorhizobium amorphae

MDTQPAPFVPPAPKPRTTPPSTLEMMRIVYRNPLELWGEHTYNEPWISVTGVGGPLVVANDPGLIRHVLVDNA
RNYKMATVROMILRPILRDGLLTAEGEVWKRSRKAMAPVFTPRHIFGFAQPMLKRTLDEFVSRYEAGGTSDIAH
DMTLLTYDILAETLESGEISGEPGSFAREIDRLFETMGRVDPLDLLRAPEWLPRLTRIRGRKTMAYFRKIVTD
TVRMREERLKRDPDAVPODFLTLLLKAEEPDGLTRAEVEDNIITFIGAGHETTARALGWTIYCLAEAPWEREK
VEREIDTVLAREPDPTKWLDAMPLTRAAFEEALRLYPPAPSINREPIEPETWNELYIPRRAAVLVMPWVVHRH
RKLWDRPDAFMPERFHPGNREKIDRFQYLPFGAGPRICIGASFAMOQEATIALAIMLSREFREDTTAETKPWPVQ
KLTTOQPOGGLPMQITPRVPIFK

>CYP173A5 (AA2016_0104) Aminobacter aminovorans

MDTRPEPFVPPAPTPRTTPPSTLEMMRIVYRNPLELWGEPSYNEPWISVNGVGGPLVIANDPGLIRHVLVDNA
RNYKMATVROMILRPILRDGLLTAEGDVWKRSRKAMAPVEFTPRHIFGFAQPMLARTLDEFVKRYEDASGTVDVA
HDMTMLTYEILAETLFSGEIAGEAGSFAHEIDRLFETMGRVDPLDLLRAPEWLPRLTRIRGRKTMAYFRKIVT
DTVAMRSDKLVRDAAGAPEDFLTLLLRAEGPDGLSROEIEDNIITEFIGAGHETTARALGWTIYCLAEATWERD
RIEQEIDAVLAREPDPVRWLDAMPLTRAAFEEALRLYPPAPSINREPIAEDEYKGFKIPRKAQVLVMPWTVHR
HRKLWDKPDAFLPERFHPENRDRIDRYQYLPFGAGPRVCIGMSFAMQEATIALAILLSRFREFDTTDETRPWPV
QKLTTOPQGGLPMRVTRR



>CYP173A6 (BSQ44 05960) Mesorhizobium sp. B7

MDATPAPEFVPPAPKPRTTPPSLLOMLRIVYRNPLELWGEPSYNEKWVSISTGVGGPLVIANDPGLIRHVLVDN
AKNYKMARVROKILRPILRDGLLTAEGEVWKRSRKAMAPVEFTPRHINGFAAPMLRRSEAFAERYEGETGTVDI
ARDMTLLTYDILAETLFSGEIAGEPGSFAKQVDRLFETMGRVDPLDLLGAPDWLPRFTRIRGARAMAFFRRLV
ADTARMRKEKLECDPEGAPNDFLTLLLKAEGPQGLSRDEIADNIITFIGAGHETTARALGWTLYCLAEAPWER
ERVEAEIDAVLAREADPAKWLDAMPVTRAAFEEAMRLYPPAASISREALADEFYEDLHIRKGAQVQVMPWTVH
RHRKLWDNPEAFMPERFLPHNRNRIDRFQYLPFGAGPRICIGASFAMOQEAMIALGVLLSRFREFDTVAETKPWP
VOKLTTQPEGGLPMRVTRRR

>CYP173A7 (Meso_4009) Chelativorans sp. BNC1

MATPTDLVAASFRPPAPSPRQTPPSTLOMMRIVYRNPLELWGEPSYNEPWVQLTGGIGGPLLIANDPGLIRHV
LVDNARNYKMARVRQKILRPILRDGLLTAEGEVWRRSRKAMAPVFTPRHISGFAGPMLOKAEAFAERYEQAIG
GTVDVSRDMTMLTEFDILSETLFSGEVAGDPGGFAHQVDRLFETMGRVDPLDLLGAPDWLPRITRILGRNSLAF
FRNIVARTMEMRKEKLAGGDAEVPEDFLTLLLRAEGPOGLSRGEIEDNIITFIGAGHETTARALGWTLYCLAN
LPEERERIEAEIDSVLSSEPDPVKWLDAMPLTRAAFEEAMRLYPPAPSINREAIENDSYSDLKIAAGTQVLVM
PWTVHRHRKLWDDPDAYRPSRFHPENREKINRFQYLPFGAGPRVCIGATFAMQEAVIALAVILMSRYREDLLPE
TKPWPVOKLTTQPOGGLPMGVSRR

>CYP173A8 (Oant 0140) Ochrobactrum anthropic ATCC 49188

MEIANVMSERPVPEVPPAPRPREKPVGREFEMMRVVYKNPLELWGEPSYNERWISVSWEGMKTIIANDPGLIRH
VLVDNAANYPMSATIRORVLRPLLRDGLLTAEGQVWKRSRKAMAPVFTPRHIGGFAEAMRDRSLOEFVERYKTPG
TITDVAHDMTLLTYDILAETLFSGEIAGDPNDFAHQIDKLFETMGRVDPFDLLGLPDWLPRLTRLRGQQSLGF
FRELVSNTIELRKTRMDROEDVPSDFLTLLLRAEGPDGLSRSEIEDNIITFIGAGHETTARALGWTLYLLAKA
POERELIELEIDGFFAKGGRDLPPOQEWLASLPFARAAFEEAMRLYPPAPSTINREAATDDTYDDLKIPKGATVL
VMPWVIHRHRLYWDQPDAFMPERFWPENRDKLDRFQYLPFGAGPRVCIGASFALQEAVIALAILLDGRRFEVL
ETTKPWPVQKLTTQPOGGLPMKVMKR

>CYP173A8 (DR92 107) Ochrobactrum anthropic OAB

MSERPVPEFVPPAPRPREKPVGRFEMMRVVYKNPLELWGEPSYNERWISVSWEGMKTIIANDPGLIRHVLVDNA
ANYPMSATIRQRVLRPLLRDGLLTAEGQVWKRSRKAMAPVEFTPRHIGGFAEAMRDRSLOQFVERYKTPGTITDVA
HDMTLLTYDILAETLEFSGEIAGDPNDFAHQIDKLFETMGRVDPEFDLLGLPDWLPRLTRLRGOQSLGEFFRELVS
NTIELRKTRMDROQEDVPSDFLTLLLRAEGPDGLSRSEIEDNIITFIGAGHETTARALGWTLYLLAKAPQEREL
IELEIDGFFAKGGRDLPPQEWLASLPFARAAFEEAMRLYPPAPSINREAATDDTYDDLKIPKGATVLVMPWVI
HRHRLYWDQPDAFMPERFWPENRDKLDRFQYLPFGAGPRVCIGASFALQEAVIALAILLDGRRFEVLETTKPW
PVOKLTTQPOGGLPMKVMKR

>CYP173A9 (ABA54 00395) Ochrobactrum pseudogrignonense

METTIAMKDAAQPEFVPPAPRPREKPVGREFEMMRVVYKNPLELWGEPSYNERWVSVSWLGIKTITIANDPGLIRH
VLVDNAANYPMSATIRORVLRPLLRDGLLTAEGQVWKRSRKAMAPVFTPRHIGGFAEAMRDRSROEFVERYKTSG
ITTDVAHDMTLLTYDILAETLESGEIAGDPNDFARQIDKLFETMGRVDPEFDLLGLPDWLPREFTRLRGNQSLGE
FRELVSDTIALRKARMDKGEDVPNDFLTLLLRAEGPDGLSRAEIEDNIITFIGAGHETTARALGWTLYLLAKA
POERERVEAEIDAFFADGGNDLPPOEWLAKLPFTRAAFEEAMRLYPPAPSINREAATDDTYGDLKIAKGTAVL
VMPWVIHRHRLYWDOPDAFMPERFWPENRDKLDREFQYLPFGAGPRVCIGASFALQEAVIALATLLDGRREFDVL
ETTKPWPVOKLTTQPQOGGLPMKVVRR

>CYP173A10 (Smed 3268) Sinorhizobium medicae

MDTRPEPFEPPAPVPRTGIPSRLEIIRTVLRNPLELWGEPSYTLPWIETKFINQRTLIVNDPGLIRYILVENA
ANYEMSNVRRLILRPILRDGLLTAEGEVWRRSRKAMAPVEFTPRHAKGFAGOMLRVSEEFVGRYARAASEPEVT
NAAVDMTELTFEILAETLFSGEIAVEKHGFAANVEELLHRMGRVDPMDLLVAPGWIPRLTRIGGRKVLDRFRG
VVSETMALRRRRMSETPGNVPNDFLTLLLOQLEGPDGLSTSEIEDNILTFIGAGHETTARALAWCLYCIANTPT
YRETMEKEIDKVIAGGADPVDWPGRMPNVLAAFEEALRLYPPAPSINRAATIEEDEWISPOGERVPIRKGISVL



IMPWTLHRHVAYWOKPRAFMPERFLPENRDKIHRFQYLPFGAGPRICIGATFALQEAVIALAVLMHRFREDVT
DETHPWPVOQRLTTQPRGGLPMRVSARVR

>CYP173A11 (NGR c34090) Sinorhizobium fredii NGR234

MDTRPEPFEPPAPVPRTHIPSRIEITIRTVLRNPLELWGEPSYTLPWIETKFINQRTLIVNDPGLIRYILVENA
SNYEMSNVRRLILRPILRDGLLTAEGDVWKRSRKAMAPVEFTPRHAKGFAGOMLRVSEHFRERYERAASEPEVS
NVAVDMTELTFEILAETLFSGEIAVEKEGFAANVEELLHRMGRVDPMDLLVAPPWVPRLTRIGGRKVLDREFRG
VVSATMAERRRRMADEPDKVPNDFLTLLLOQLERPEGLSTSETIEDNILTFIGAGHETTARALAWTLYCIANTSA
YRETMEKEIDSALASGAEPVEWLERMPHVLAAFEEALRLYPPAPSINRAATIEEDAWTSPEGEVVPIRKGISVL
IMPWTLHRHALYWOKPRAFMPERFLPENRDKINRFQYLPFGAGPRVCIGATFALQEAVIALAVLMHREFREDLT
EATHPWPVORLTTQPKGGLPMKVSVRAA

>CYP173A12 (FAO4 18030) Ensifer adhaerens Casida A

MDMRPEPFEPPAPVPRVGIPSYLKIIRTVLRNPLELWGEPSYTLPWIETKFVTQRTLIVNDPGLIRHILVDNV
ANYEMSKVRRLILRPILRDGLLTAEGEVWKRSRKAMAPVFTPRHAKGFAGOMLRSSEQFVERYAGAQEAPEFTT
NVANDMTELTFDILAETLFSGEVAVEREGFVQSVEELLHRMGRVDPMDILLAPEWIPRPTRIGGRKVMNRFEFRS
IVSETMALRRRKMAEDPKGTPODFLTLLLEIEGSQGLSTAEIEDNILTFIGAGHETTARALAWTLYCVANTPA
YREIMEAEIDTAMASGAEPVEWLGLMPHVLAAFEEAMRLYPPAPSINRAAIEEDAWTSPTGERVRIPKGIAVL
IMPWTLHRHVLYWDKPRAFMPERFLPENREKLNRYQYLPFGAGPRVCIGATFALQEAVIALAVMMHRYREDTT
AETNPWPVQORLTTOPRGGLPMRVSAR

>CYP173A13 (0OV14 0942) Ensifer adhaerens OV14

MDMRPEPFEPPAPIPRVGVPSYLKIIKTVLRNPLELWGEPSYTLPWIETKFITOQRTLIVNDPGLIRYILVENV
SNYEMSKVRRLILRPILRDGLLTAEGE IWKRSRKAIAPVFTPRHAKGFAGOMLRRSEEFVERYAHAKVKPETT
NVASDMTELTEFDILAETLEFSGEVAVEREGFVQSVEELLHRMGRVDPMDILLAPEWLPRLTRIGGKKVMNRFRS
IVSETMAMRROQRMATDPAGTPNDFLTLLLOTEGANGLSTQEIEDNILTEFIGAGHETTARALAWTLYCVANTPA
FRETMEAEIDTVLKSGAEPVEWLNLMPHVLAAFEEAMRLYPPAPSINRAATEEDEWTSPSGERVRIPKGIAVL
VMPWTLHRHVLYWDRPRAFMPERFLPENREKLHRFQYLPFGAGPRICIGATFALQEAVIALAVLMHREFRFDVT
DETRPWPVORLTTQPRGGLPMRVSAR

>CYP173A14 (RG1141 CH40350) Neorhizobium galegae bv. officinalis bv.
officinalis HAMBI 1141

MDIRPEPFVPPAPPHRDRLLSPIEVIWTALRNPLELWGKVSYTLPWLETKFFKERTLIVNHPGLIRHILVDNV
SNYVMSEIRQLVLRPILRDGLLTAEGEVWKRSRKAMAPVFTPKHSRGFAGOMLNQTEEFSGKYAEAGADGAVR
DISVDMTELTYAILAETLESGEVAGNKETVADDVDQLLHRMGRIDPMDMLRAPPWVPRVTRIGGRRILDKERR
VVAETMLMROERMRKHPDDVPODFLTLLLOQLAGPDGLTMDEIEDNILTFIGAGHETTARALAWTLYCVAESPS
VRONMEEEIDRVLASGADPVEWLELMPWVRAAFEEALRLYPPAPSINREAISDDSWTSPEGKTIRIDAGVTVL
VMPWTLHRHELYWDKPRAFMPERFLPENRGKLNRFQYLPFGAGPRTCIGATFALQEAVIALAVLMGRYRFDVT
PETKVWPVOKLTTQPRDGLLMRVSPRHQRSPLVN

>CYP173A14 (RG540 CH40900) Neorhizobium galegae bv. orientalis HAMBI 540

MDIRPEPFVPPAPPHRERLLGPIEVIWTALRNPLELWGKVSYTLPWLETKFFKERTLIVNHPGLIRHILVDNV
SNYVMSEIRQLVLRPILRDGLLTAEGEVWKRSRKAMAPVFTPKHSRGFAGOMLSQTEEFSRKYAAAGAGGAVR
DISVDMTELTYAILAETLEFSGEVAGNKETVADDVDQLLHRMGRIDPMDMLRAPPWVPRVTRIGGRRILDKFEFRR
VVAETMLMRQERMRKHPDDVPODFLTLLLOLAGPDGLTMDEIEDNILTFIGAGHETTARALAWTLYCVAESPS
VROQAMEEEIDRVLASGADPVEWLELMPWVRAAFEEALRLYPPAPSINREAISDDSWTSPEGKTIRIDAGVTVL
VMPWTLHRHELYWEKPRAFMPERFLPENRGKLNREFQYLPFGAGPAPVSARPLPCRKR

>CYP173A15 (LPU83 0051) Rhizobium sp. LPU83
MDMRPHPFEPPAPLPRTVPPGRLEIIRTILRNPLELWGEPSHTLPWIHTRFFRERTLIVNDPGLIRHVLVDNA

ANYRMSDIRQLILRPILRDGLLTAEGEVWKRSRKAVAPVEFTPRHANGFAGOMLROQSEDYARKYQAAGSEGKVFE
EIAADMTELTFAILADTLESGEIVTSSDSFADDVNALLHRMGRVDPMDLLRAPSWVPRLTRIGGQKVLDKERN



IVRQTMNARLARMOANRAATPDDFLTLLLDQAASGGLTNDEIEDNILTFIGAGHETTARALAWTLYCVANTQH
IREAMEEEIDRVLARDVEPVKWLDLMPYTRAAFEEALRLYPPAPSINRAATAADRWTDAKGETVEIEAGVTVL
IMPWTLHRHELYWDKPRAYLPERFLPENRGKIGRFQFLPFGAGPRVCIGATFALQEAVIALAVLMHRFREDLT
DOTKPWPVQKLTTQPONGLPMCVTPRSLPKSA

>CYP173A16 (RGR602 CHO0052) Rhizobium gallicum

MDMRPEPEFVPPAPLPRSVPPSPLEITIRTILRNPLELWGEPSYTLPWIKTRFFHDSTIIVNDPGLIKHVLVDNV
ANYRMADIRQLVLRPILRDGLLTAEGEVWKRSRKAVAPVFTPRHAKGFAGOMLROSEVYARKYEAVAGESQVE
EIASDMTELTFAILADTLESGEIVTSSDSFAEDVNALLHRMGRVDPMDLLRAPSWVPRVTRIGGQKVLDKERT
IVRETMDARLRRMAADRGSAPEDFLTLLLDRAATGGLTNEEIEDNILTFIGAGHETTARALAWTLYCVANSPH
IRDAMEEEIGRVLASGAEPVEWLDLMPFTRAAFEEALRLYPPAPSIDRAATADDSWTDSKGEKVDIHAGMTVL
VMPWTLHRHELYWEKPRSYMPERFFPENRGKIGRFQFLPFGAGPRVCIGATFAMQEAVIVLAVLMSREREDVT
EKTNPWPVOKLTTQPONGLPMRVTERTVSLSA

>CYP173A17 (RHECIAT CHO000054)Rhizobium etli CIAT 652

MDMRPDPEVPPAPLPRTVPPSRLDIIRIILRNPLELWGEPSYTLPWIKTSFFGOQHTLIVNDPGLIKHVLVDNA
NNYRMSDIRQLVLRPILRDGLLTAEGQVWKRSRKAVAPVFTPRHAQGFAGOMLRQSEDYARKYESAGAAGATIF
DISIDMTELTFAILADTLFSGEIVTSSGSFADDVNALLHRMGRIDPMDLMRAPSWVPRVTRIGGOKVLEKFRA
IVRDTMDMRLAKMKADRAAAPDDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVSNSPH
IREAMETEIDAVLATGAEPVEWLDLMPQTRAAFEETLRLYPPAPSINRAATISDDSWINPKGERIEIEAGVTVL
IMPWTLHRHEFYWEKPRAYMPERFLPENRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVLMHRYREDST
DETNPWPVOKLTTQPONGLPMRVTPRTVSSAV

>CYP173A17 (AMC79 CH00054) Rhizobium phaseoli

MDMRPDPEFVPPAPLPRTVPPSRLDIIRIILRNPLELWGEPSYTLPWIKTSFFGOHTLIVNDPGLIKHVLVDNA
NNYRMSDIRQLVLRPILRDGLLTAEGOVWKRSRKAVAPVETPRHAQGFAGOMLROSEDYARKYERAEPAGATF
DISIDMTELTFAILADTLESGEIVTSSGSFADDVNALLHRMGRIDPMDLMRAPSWVPRVTRIGGOKVLEKEFRA
IVRDTMDMRLAKMKADRAAAPDDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVSNSPH
IREAMETEIDAVLATGAEPVEWLDLMPQTRAAFEETLRLYPPAPSINRAATISDDSWINPKGERIEIEAGVTVL
IMPWTLHRHEFYWEKPRAYMPERFLPENRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVLMHRYREDST
DETNPWPVOKLTTQPONGLPMRVTPRTVSSAA

>CYP173A17 (Rleg2 3985)Rhizobium leguminosarum bv. trifolii WSM2304

MDMRPEPEFVPPAPLPRTVPPSRLEITIRTILRNPLELWGEPSYTLPWIKTSEFFGOHTLIVNDPGLIKHVLVDNA
GNYRMSDIRQLVLRPILRDGLLTAEGSVWKRSRKAVAPVEFTPRHAQGFAGOMLROSEDYAGKYQSEAGPIFDI
STDMTELTFAILADTLFSGEIVTSSGHFADDVNALLHRMGRVDPMDLMRAPSWVPRVTRIGGOKVLEKFRATIV
RDTMDMRTAKMKADRATAPEDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVSNSPHIR
EAMETEIDAVLATGAEAVEWLDMMPQTRAAFEETLRLYPPAPSINRAAISDDSWTSPEGERVELEAGVTVLIM
PWTLHRHELYWDRPRAYMPERFLPENRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVLMHRYRFDSTDE
TNPWPVOKLTTQPONGLPMRVTPRIISR

>CYP173A18 (IE4803 CHO00051) Rhizobium etli bv. phaseoli IE4803

MDMRPDPEFVPPAPLPRTVPPSRLEITIRIILRNPLELWGEPSYTLPWIKTSEFFGOHTLIVNDPGLIKHVLVDNA
ANYRMSDIRQLVLRPILRDGLLTAEGOQVWKRSRKAVAPVFTPRHAKGFAGOMLROSEEYVGKYEGAGPAGQVE
DIAADMTDLTFAILAETLESGEIVSSSGHFADDVNQLLHRMGRVDPMDLLRAPSWVPRLTRIGGOQKVLEKEFRA
IVRDTMDMRLAKMKADRAGAPDDFLTLLLEQAGPDGLTKDEIEDNILTFIGAGHETTARALAWTLYCVANSPH
IREAMETEIDAVLATGADSVEWLDLMPVTRAAFEEALRLYPPAPSINRAATADDVWINAKGERVEIPADITVL
IMPWTLHRHELYWDKPRAYMPERFFPENRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVMMHREREDQT
EATDPWPVOKLTTQPONGLPMRVTPRITISQAA

>CYP173A18 (IE4771 CHO0052)Rhizobium etli bv. mimosa IE4771



MDMRPDPEFVPPAPLPRTVPPSRLEITIRIILRNPLELWGEPSYTLPWIRTSFFGOHTLIVNDPGLIKHVLVDNA
ANYRMSDIRQLVLRPILRDGLLTAEGQVWKRSRKAVAPVFTPRHAKGFAGOMLROSEEYVRKYEGAGPAGQVE
DIAADMTDLTFAILAETLFTGEIVSSSGHFADDVNELLHRMGRVDPMDLLRAPSWVPRLTRIGGOKVLEKEFRA
IVRDTMDMRLAKMKADRAAAPDDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVANSPH
IREAMETEIEAVLATGADPVEWLDLMPVTRAAFEEALRLYPPAPSINRAATADDVWTSAKGERVEIPADITVL
IMPWTLHRHELYWDRPRAYMPERFFPENRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVMMHREREDQT
EATNPWPVOKLTTQPONGLPMRVTRRIISQAA

>CYP173A18 (AMJ98 CH00052) Rhizobium sp. N1341

MDMRPDPEVPPAPLPRTVPPSRLDIIRIILRNPLELWGEPSYTLPWIKTSFFGOHTLIVNDPGLIKHVLVDNA
ANYRMSDIRQLVLRPILRDGLLTAEGQVWKRSRKAVAPVEFTPRHAKGFAGOMLROSEDEFVRKYENVDAAGOVE
DIASDMTDLTFAILAETLFSGEIVSSSGHFADDVNQLLHRMGRIDPMDLLRAPAWVPRLTRIGGOQKVLEKFRA
IVRDTMDMRLAKMKADRAAAPEDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVANSPH
IREAMETEIDAVLATGAEPVEWLDLMPVTRAAFEEALRLYPPAPSINRAATADDLWINAKGEKVEIPADITVL
IMPWTLHRHELYWEKPRAYMPERFLPGNRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVMMHREFREDQT
ATTNPWPVOKLTTQPONGLPMRVTSRIISRTA

>CYP173A18 (AMKO2 CHO00052) Rhizobium sp. N731

MDMRPDPEFVPPAPLPRTVPPSRLDIIRIILRNPLELWGEPSYTLPWIKTSFFGOHTLIVNDPGLIKHVLVDNA
ANYRMSDIRQLVLRPILRDGLLTAEGQVWKRSRKAVAPVFTPRHAKGFAGOMLRQSEDEFVRKYENVDAAGQVE
DIASDMTDLTFAILAETLFSGEIVSSSGHFADDVNQLLHRMGRIDPMELLRAPAWVPRLTRIGGOQKVLEKFRA
IVRDTMDMRLAKMKADRAAAPEDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVANSPH
IREAMETEIDAVLATGAEPVEWLDLMPVTRAAFEEALRLYPPAPSINRAATADDLWINAKGEKVEIPADITVL
IMPWTLHRHELYWEKPRAYMPERFLPGNRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVMMHREREDQT
ATTNPWPVOKLTTQPONGLPMRVTSRIISRTA

>CYP173A18 (REMIM1 CHO0052)Rhizobium etli

MDMRPDPEFVPPAPLPRTVPPSRLDIIRIILRNPLELWGEPSYTLPWIKTSFFGOHTLIVNDPGLIKHVLVDNA
ANYRMSDIRQLVLRPILRDGLLTAEGQVWKRSRKAVAPVFTPRHAKGFAGOMLROSEDFVRKYENGDAAGQIF
DIATDMTDLTFAILAETLEFSGEIVSSSGHFADDVNQLLHRMGRIDPMDLLRAPSWVPRLTRIGGOKVLETFEFRA
IVRDTMDMRLAKMKADRAAAPEDFLTLLLEQAGPDGLTEEEIEDNILTEFIGAGHETTARALAWTLYCVANSPH
IREAMETEIDAVLTTGAEPVEWLDLMPVTRAAFEEALRLYPPAPSINRAATADDLWINAKGEKIEIPADITVL
IMPWTLHRHELYWEKPRAYMPERFLPENRGAIGRFQFLPFGAGPRVCIGATFALQEAVIALAVMMHREREDQT
ATTNPWPVOKLTTQPONGLPMRVTSRIFSRTA

>CYP173A18 (RLEG12 31535) Rhizobium leguminosarum bv. trifolii CB782

MDMRPDPEFVPPAPLPRTVPPSRLDITIRIILRNPLELWGEPSYTLPWIKTSEFFGOHTLIVNDPGLIKHVLVDNA
NNYRMSDIRQLVLRPILRDGLLTAEGQVWKRSRKAVAPVEFTPRHAKGFAGOMLROSEEYIGKYEGSGSAGQVE
DIASDMTDLTFAILAETLESGEIVSSSGHEFSDDVNQLLHRMGRVDPMDLLRAPSWVPRLTRIGGOQKVLEKEFRA
IVRDTMDLRLAKMKADRAAAPDDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVANSPH
IREVMETEIDAVLATGAEPVEWLDLMPVTRAAFEEALRLYPPAPSINRAATADDVWINAKGEEVEIPADITVL
IMPWTLHRHELYWDRPRAYMPERFLPENRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVMMHRYREDST
DETNPWPVOKLTTQPONGLPMRVTPRIISTKA

>CYP173A19 (Arad 0067) Agrobacterium radiobacter

MDMIPEAFSPPAPIPRTVPPSRLTIIRTILRNPLELWGEPSYTLPWIMTRFIRERTLIVNDPGLIKHVLVDNA
ANYRMSDIRQLILRPILRDGLLTAEGPVWKRSRKAVAPVFTPRHAQGFAGOMLSQSEDYVRKYEDVGSEGEVE
DIAVDMTELTFAILAETLEFSGEIVTEGASFADDVNQLLHRMGRVDPMDLLRAPSWVPRVTRIGGOKVLDKEFRG
IVRDTMNLRLDKMRKDRASAPDDFLTLLLEKTGPDGLTMEETEDNILTFIGAGHETTARALAWTLYCVANCPH
IREAMETEIDRVLATGVEPVAWLDLMPNVRASFEEAMRLYPPAPSINRASTADDEWTSPSGERVEIPAGVTVL
IMPWTLHRHALYWDKPRAFMPERFLPENRGKINRFQYLPFGAGPRVCIGATFALQEAVIALAVMMHREREDLT
DETNPWPVOKLTTQPQOGGLPMRVTRR



>CYP173A19 (RLO053) Rhizobium leguminosarum bv. viciae 3841

MDMRPDPEFVPPAPLPRTVPPSRLEITIRIILRNPLELWGEPSYTLPWIRTNFFGORTLIVNDPGLIKHVLVDNA
NNYRMSDVRQLVLRPILRDGLLTAEGPVWKRSRKAVAPIFTPRHAQGFAGOMLROSEDYARKYEGAGEAGAIF
DISTDMTELTFAILADTLEFSGEIVTSSGHFADDVNELLHRMGRVDPMDLMRAPSWVPRVTRIGGOKVLEKEFRA
IVRNTMDMRLAKMKADRSSAPEDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVSNSPH
IREGMEEEIDAVLATGAKPVEWLDMMPOQTRAAFEEALRLYPPAPSINRAAISDDEFWTSPKGERVELEAGVTVL
VMPWTLHRHELHWDRPRAYMPERFLPENRASTIGRFQFLPFGAGPRVCIGATFALQEAVIALAVLMHRYRFDST
DOTNPWPVQKLTTQPKNGLPMRVTPRIISTKA

>CYP173A19 (Rleg 4313)Rhizobium leguminosarum bv. trifolii WSM1325

MDMRPDPEVPPAPLPRTVPPSRLEIIRIILRNPLELWGEPSYTLPWIRTNFFGORTLIVNDPGLIKHVLVDNA
NNYRMSDVRQLVLRPILRDGLLTAEGPVWKRSRKAVAPIFTPRHAQGFAGOMLROSEDYARKYEGAGEAGAIF
DISTDMTELTFAILADTLEFSGEIVTSSGHFADDVNELLHRMGRVDPMDLMRAPSCVPRVTRIGGOKVLEKFRA
IVRNTMDMRLAKMKADRSSAPEDFLTLLLEQAGPDGLTKEEIEDNILTFIGAGHETTARALAWTLYCVSNSPH
IREGMEEEIDAVLATGAKPVEWLDMMPQTRAAFEETLRLYPPAPSINRAATISDDSWTSPKGERVELEAGVTVL
VMPWTLHRHELHWDRPRAYMPERFLPENRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVLMHRYREDST
DOTNPWPVOKLTTQPONGLPMRVTPRIISTKA

>CYP173A19 (RLEG3 32540) Rhizobium leguminosarum bv. trifolii WSM1689

MDMRPDPEVPPAPLPRTVPPSRLEIVRIILRNPLELWGEPSYTLPWIRTNFFGOQRTLIVNDPGLIKHVLVDNA
NNYRMSDVRQLVLRPILRDGLLTAEGPVWKRSRKAVAPIFTPRHAQGFAGOMLROSEDYARKYEGAGEAGATIF
DISTDMTELTFAILADTLFSGEIVTSSGHFADDVNELLHRMGRVDPMDLMRAPSWVPRVTRIGGOKVLEKEFRA
IVRNTMDMRLAKMKANRSTAPEDFLTLLLEQAGPDGLTNEEIEDNILTFIGAGHETTARALAWTLYCVSNSPH
IREAMEEEIDAALATGAEPVEWLDMMPQTRAAFEEALRLYPPAPSINRAATISDDSWSSTKGERVVIEAGVTVL
IMPWTLHRHELHWDRPRAYMPERFLPENRGSIGRFQFLPFGAGPRVCIGATFALQEAVIALAVLMHRYREDST
DOTNPWPVOKLTTQPONGLPMRVTPRIISTKA

>CYP173A20 (RTCIAT899 CHO00270) Rhizobium tropici

MDMIPEAFSPPAPIPRTVPPSRLTIIRTILRNPLELWGEPSYTLPWIKTKFFNERTLIVNDPGLIKHVLVDNA
ANYRMADIRQLVLRPILRDGLLTAEGPVWKRSRKAVAPVFTPRHAQGFAGOMLSQSLEYLOKYEDIGAEGAVE
DIATDMTELTFAILAETLFSGEILTEGEHFADEVNELLHRMGRVDPMDLLRAPAWVPRITRIGGORVLDKERG
IVRTTMDOQRLDKMRRDRASAPDDFLTLLLEKAGPDGLTMEEIEDNILTEFIGAGHETTARALAWTLYCVANSPH
IRDAMEEEIDRVLATDAKPVAWLDLMPHVRAAFEEAMRLYPPAPSINRAATADDEWTSAKGERVTIEKGITVL
IMPWTLHRHELYWEKPRAFMPERFLPENRAKINRFQYLPFGAGPRVCIGATFALQEAVIALAVMMRREREDTT
DETDPWPVQOKLTTQPRGGLPMRVTRR

>CYP173A21 (shn_20235) Shinella sp. HZN7

MDVRPEPFEPPAPIPRSVPPSRLEITIRTVFRNPLELWGEPSYTLPWIMTREFFGEKTLIVNDPGLIKYLLVDNA
ONYKMAVVRQLVLRPILRDGLLTAEGAVWRRSRKAVAPIFTPRHAKGFASOMLAQSELYAKKYEGSDGTVFEDI
GNDMTELAFAVLSETLEFSGEIVTRSESFADDVEDLLHSMGRVDPMDLLRAPSWVPRVTRIGGLKVLKKEFRGIV
RDTMDLRLRRMKDSDTAPNDFLTLLLRAAGPEGLTMEEVEDNILTFIGAGHETTARALAWTLYCVANSPHVRD
AMEEEIDRVLESGADPVDWLDRMPWTRAAFEEAMRLYPPAPSINREATADDAWISPKGERVEIPKDVTILVMP
WTLHRHALLWOKPRAYMPERFLPENREATHRFQYLPFGAGPRICIGATFAMQEATTALGVLMRRFREFDMTEET
RPWPVORLTTQPANGLALRVTARRPASSIS

>CYP173A22 (NT26_3879) Rhizobium sp. NT-26

MDMRPEPEFVPPAPIPRTVPPSRLEIIRTVENNPLELWGEPSYTLPWIETKFLKERTIIVNDPGLIRHVLVDNA
ANYEMSEIRQLILRPILRDGLLTAEGPVWKRSRKAMAPVEFTPRHARSFADOMLYKSEDYVEKYSGVGEEGEVFEF
DISVDMTEITFNILSETLEFSGEIVTESNDFSEDVDSLLHRMGRVDPMDLLRAPPWVPRLTRIGGKRVLGKFEFRE
IVAKTMALRQKKMRKNPGHVPODFLTLLLELAGPDGLTMDEIEDNILTFIGAGHETTARALAWTLYCVANSPQ
IRKRMESEIDEVLASGAEPVEWMDRMPMVRAAFEEALRLYPPAPSLNRAATADDEWTSPDGKTVRIRAGVTVL



IMPWTLHRHQLYWDNPRAFMPERFLPENRGKIGRFQYLPFGAGPRVCIGATFAMOQEAVIALAVLMSRYREDMT
PGTKPWPVQKLTTQPRDGLPMRVTRRVRQ

>CYP173A23 (BSY16 3110) Sinorhizobium sp. RACO02

MDMRPEPFEPPAPIPRTVPPSKLEIIRTVEFRNPLELWGEPSYTLPWIMTSFFGEKTLIVNDPGLIKYLLVDNA
ANYKMAVVRQLVLRPILRDGLLTAEGAVWRRSRKAVAPIFTPRHAKGFASOMLAQSELYAQKYEGADGAAFDI
GNDMTELAFAILSETLFSGEIVTSSNNFADDVDDLLHSMGRVDPMDLLRAPAWVPRVTRIGGLRVLGKFRKIV
RDTMDLRLKRMNSAAGDAPNDFLTLLLRAAGPEGLTMEEVEDNILTFIGAGHETTARALAWTLYCVANSPHVR
EAMEDEIDRVLASGADPVEWLELMPWTRAAFEEAMRLYPPAPSINREATADDVWTSPSGERVEIPKDVTILVM
PWTLHRHALLWQKPRAYMPERFLPENRDATHRFQYLPFGAGPRICIGATFAMOEAITALGVLMHRFREDMTET
TRPWPVORLTTQPANGLALRVTARRPASSIS

>CYP173A24 (BSY240 2823) Agrobacterium sp. RACO06

MDASLRKSTFEPPAPVPRTVPPSRLEI IRTVLRNPLELWGOPSYTWPWIVTRFFGQTTITIANDPGLIRHVLVD
NASNYEMSEIRQLVLRPILRDGLLTAEGPVWKRSRKAMAPVFTPRHARGFARQOMREQSELFLERYEAGTEGVV
RDIAVDMTELTYAILSETLFSGGIVSEQGDFAKDVDDLLHSMGRIDPLDLLKAPRWIPRLTRIRGLGVLRKER
ELVRRTMDHRRAIIKTDRENAPDDFLTLLLELEGPDGLTSEEIEDNILTFIGAGHETTARALAWTLYCVAHCP
DVRDAMEREIDEVIASGADPVDWLEQMPHVRASFEEAMRLYPPAPSINRDAIADDRYTAPSGETVEIAKGATV
LVMPWTLHRHELYWDKPRIFDPSRFLPGEREKIGRFQYLPFGAGPRVCIGATFALQEAVIALAVLMORYRFAT
TPOTKPWPVOKLTTQPAGGLPMRVTPRKP

>CYP173A25 (IMCC20628 04172) Hoeflea sp. IMCC20628

MTKPHTPEFVPPAPVPRTTPPSREQITIRTVMRNPLELWGEPSFRLEWMKTKFFNERTLIVNHPGLVRHVLVDNA
KNYKMAVIROQLILRPILRDGLLTAEGETWRRSRKAMAPVEFTPRHAQGFAEQMLEQSRAFTGRYDIAAEKGEVR
DIAVDMTELTFDILSATLEFSGQVAGTETEFAGDIERLLSTMGRVDPMDLLKAPSWVPRIRRLEFGRRVLAKERN
IVKOQTMADROHLIKTDPDAAPEDFLTLLIRLHGPDGLTLDEIEDNIITFIGAGHETTARALGWTLYCLANSPS
DREKVEAEIDEVLAREPDPVKWLDAMPWTRAAFEEAMRLYPPAPSINRAATIADDKWDNGKGETVTIEAGTTIL
VMPWTLHRHTKLWDQPGAYIPSRFLPENRGKIDRYQYLPFGVGPRICIGATFALQEAVIALGVLMSKYRFEFDCV
AETKPWPVOKLTTQPEGGLPMRVSRR

>CYP173B2 (Mext 2663)Methylobacterium extorquens PAl

MLDTLPLAPPTTTPLEFRPKVPPPLTQPLGLFAFLKKVRENPIATWMDAHFEEEFVVAGETAMGRITVVSDPALV
RYLLVERAAHYRKDDLOQKRVLAPGLGNGLLTAEGDEWRLORRTLAPIFSARHVAGEFVAQMDAAGARLGRRLAR
RDGATVDVALEMTRATLDVLERTIFTQGLPGDPDALGRAITRLLESIGPIDPLDVEFGFPAFVPRLGRLRARPA
LRFFAEVVDTLLDERKAALARGEAPHDIMTLLLAAQDPETGRGLSDLEVKANIVTEFIAAGHETTANALTWALY
CLSQODEAARTRVEAEVDAAAGPDGALQLDRLPFTKAVMEETMRLEFPPVPFLSROQALREDRIGRVKIPRNSTVI
IAPWVMHRHRKLWDEPDAFTIPERFLGERRESVERFAYLPFGAGPRVCIGQSEFSVQEATLVLAHVARAVRLTLP
ADHPPVTPLHRVTLRPKDGLRMLTQRRA

>CYP173B2 (Mex 1p2856)Methylobacterium extorquens AMI1

MLDTLPLAPPTTTPLFRPKVPPPLTOQPLGLFAFLKKVRENPIATWMDAHFEEFVVAGETAMGRITVVSDPALV
RYLLVERAAHYRKDDLOKRVLAPGLGDGLLTAEGDEWRLORRTLAPIFSARHVAGFVAQMDAAGARLGRRLAR
RDGATVDVALEMTRATLDVLERTIFTQGLPGDPDALGRAITRLLESIGPIDPLDVEFGFPAFVPRLGRLRARPA
LRFFAEVVDTLLDERKAALARGEAPHDLMTLLLAAQDPETGRGLSDLEVKANIVTFIAAGHETTANALTWALY
CLSQDEAARARMEAEVDAAAGEGGALQLDRLPFTKAVMEETMRLEFPPVPFLSROALREDRIGRVKIPRNSTVI
IAPWVMHRHRKLWDEPDAFIPERFLGERRESVERFAYLPFGAGPRVCIGQSFSVQEATLVLAHVARAVRETLP
ADHPPVTPLHRVTLRPKDGLRMLAQRRA

>CYP173B2 (METDI3422) Methylobacterium extorquens DM4
MLDTLPLAPPTTTPLFRPKVPPPLTQPLGLFAFLKKVRENPIATWMDAHFEEFVVAGETAMGRITVVSDPALV

RYLLVERAAYYRKDDLOQKRVLAPGLGDGLLTAEGDEWRLORRTLAPIFSARHVAGEFVAQMDAAGARLGRRLAR
RDGATVDVALEMTRATLDVLERTIFTOGLPGDPDALGRAITRLLESIGPIDPLDVFGFPAFVPRLGRLRARPA



LRFFAEVVDTLLDERKAALARGEAPHDLMTLLLAAQDPETGRGLTDLEVKANIVTFIAAGHETTANALTWALY
CLSQODEAARTRVEAEVDAAAGEGGALQLDRLPFTKAVMEETMRLEFPPVPFLSROQALREDRIGRVKIPRNSTVI
IAPWVMHRHRKLWDEPDAFIPERFLGERRESVERFAYLPFGAGPRVCIGQSEFSVQEATLVLAHVARAVRETLP
ADHPPVTPLHRVTLRPKDGLRMLAQRRA

>CYP173B2 (Mpop_2785) Methylobacterium populi

MLDTLPLAAPVTNAPLFRPKVPPPLTRPLGLFAFLKAVRANPIATWMDAHFEEFIVAGETAMGRVITVVSDPAV
VRYLLVERAANYRKDDLOQKRVLAPGLGDGLLTAEGDEWRLORRTLAPTIFSARHVAGEFVAQMDAAGARLGRRLA
RRDGATVDVALEMTRATLDVLERTIFTQGLPGDPDALGRAITRLLESIGPIDPLDVEFGFPAFVPRLGRLRARP
ALRFFAEVVDTLLDQRKAALARGEAPHDLMTLLLAAQDPETGRGLSDLEVKANIVTFIAAGHETTANALTWAL
YCLSODEAARDRVEAEVDAAAGPDGALRLDRLPFTKAVMEETMRLFPPVPFLSROALREDRIGRVKIPRNSTV
ITAPWVMHRHRKLWDEPDAFMPERFFGAARDSIERFAYLPFGAGPRICIGQOSFSVQEATLVLAHVARAVRLTL
PADHPPVTPLHRVTLRPKDGLRMLAQRRV

>CYP173B2 (Mchl 2890)Methylobacterium extorquens CM4

MLDTLPLAPPTTTPLFRPKVPPPLTOQPLGLFAFLKKVRENPIATWMDAHFEEFVVAGETAMGRITVVSDPALV
RYLLVERAAHYRKDDLOQKRVLAPGLGDGLLTAEGDEWRLORRTLAPIFSARHVAGEFVAQMDAAGARLGRRLAR
RDGATVDVALEMTRATLDVLERTIFTOGLPGDPDALGRAITRLLESIGPIDPLDVFGFPAFVPRLGRLRARPA
LRFFAEVVDTLLDERKAALARGEAPHDLMTLLLAAQDPETGRGLSDLEVKANIVTFIAAGHETTANALTWALY
CLSQODEASRTRVGAEVDTAAGPDGALQLDRLPFTKAVMEETMRLFPPVPFLSRQALREDRIGRVKIPRNSTVI
IAPWVMHRHRKLWDEPDAFIPERFLGERRDRVERFAYLPFGAGPRVCIGQSFSVQEATLVLAHVARAVRETLP
ADHPPVTPLHRVTLRPKDGLRMLAQRRA

>CYP173B2 (Y590 12775)Methylobacterium sp. AMSS5

MHSVTAEVVRLPMLDTLPLAPPTDTPLFRPKVPPPLTRPLGLFAFLKKVRENPIATWMDVHFEEFVVAGETAM
GRITVVSDPALVRYLLVERAAHYRKDDLOKRVLAPGLGNGLLTAEGDEWRLORRTLAPIFSARHVAGEVAQME
AAGARLGRRLARRDGATVDIALEMTRATLDVLEQTIFTOQGLPGDPDALGRAITRLLESIGPIDPLDVEGEPAF
VPRLGRLRARPALRFFAEVVDTLLNERKAALARGEAPHDLMTLLLAAQDPETGRGLSDLEVKANIVTEFIAAGH
ETTANALTWALYCLSQODEAARARVEAEVDAAAGPDGALQLDRLPFTKAVMEETMRLFPPVPEFLSROALREDRI
GRVKIPRNSTVITAPWVMHRHRKLWEEPDAFIPERFLGERRDRVERFAYLPFGAGPRVCIGQOSEFSVQEATLVL
AHVARAVRLTLPADHPPVTPLHRVTLRPKEGLRMLAQRRA

>CYP173B3 (Mrad2831 4522)Methylobacterium radiotolerans

MSATIDLPEPATRFRPAVPPPLKEPLGLFEFLRAARKNPITTWMDAHFKLPVVAAEGAMGRITLVSDPALIRH
LLTIENADGYRKDDLQRRVLAPGLGNGLLSAEGDEWRLORRTLAPIEFNARTVQGESDAMNAAGARLGRRLVRRD
GKPVDVALEMTRVTLDVLERTIFTOGLPSDPDALGRAITRFLEAVGPIDPLDVFGVPDFVPRIGRLRARPAGR
FFAEVVDELIARRKALMARGEAPRDLLTLLLAAQDPETGNGLTDLAVKANIVTEFIAAGHETTANSLTWALYCL
SODPAAQARVEAEIDAAGPGDFAVERLPFTRAVIEEAMRLEPPVPFLSROAIRDDRLGRIKVPRGSLVMVAPW
VLHRHRLLWEDPEAFVPERFLPGNRDAIPRFAYLPFGAGPRVCIGQSFSIQEAVILLAHVVRAVRFRLPADHP
PVTPLHRVTLRPEHGLRMEATARR

>CYP173B3 (MOC 5180) Methylobacterium oryzae

MSATIDLSEPAARFRPVVPPPLKAPLGLEDFLRAARKNPITTWMDAHFKLPVVAAEGAMGRITLVSDPALIRY
LLIENADGYRKDDLQRRVLAPGLGNGLLSAEGDEWRLORRTLAPIFNARTVQGEFSEAMNAAGARLGRRLVRRD
GKQVDVALEMTRVTLDVLERTIFTOQGLPSDPDALGRAITRFLEAVGPIDPLDVEFGVPDEFVPRIGRLRARPAGR
FFAEVVDELIARRKALMARGEAPRDLLTLLLEAQDPETGNGLSDLAVKANIVTFIAAGHETTANSLTWTLYCL
SODPAAQARIEAEVDAAGPGDFSAERLPFTRAAIEEAMRLEFPPVPFLSRQAIRDDRLGRIKVPRGSLVMVAPW
VLHRHHLLWEDPEAFVPERFLPENRDTIPRFAYLPFGAGPRICIGQSFSIQEAVIVLAHVVRAVRFRLPADHP
PVTPLHRVTLRPEHGLRMDAVARG

>CYP173C2 (Mag22A 1p37300) Methylobacterium aquaticum



MTSPAAAVAAPFRPAVPRPRTEPMGLEFSFLRAARANPLTTWYEEHFEKPIVTGEGALGRVTVVSEPSATRHVM
VDNAANYRKDDLOQRRVLAPGLGNGLLTAEGDEWRLORRTLAPIFSPRHVARFEAPMAEAAARLARRLKRRDGQ
SVDAGLEMTRVTLDVLERTIFTHGLAREPDALGRAITRYFEALGPIDPLDVFGMPDWLPRIGRLKARPALREF
AEVVDELIERRRALVASGKEAPHDLLTLLLQAQDPETGRGLSDLEVRANIVTFIGAGHETTANALTWTLYCLS
QODETAREAVEAEIDAAFAQDPAPGLEALPHTKAALEEAMRLEPPVPFMSRQALAEDRIGRIKIPRGSLVTVAP
YVLHRHRRLWEEPDAFIPERFLPENRARIDRYAYLPFGAGPRVCIGASFSVMEATLVLAHVLHAVRLDRAPEA
GPVVPLHRVTLRPODGLRMRVTARG

>CYP173C3 (Mnod 0696) Methylobacterium nodulans

MSDAAVAARPAQSPFRPAVPRPRTEPMDLFAFLRAARANPLTTWFREHFEHLIVAGDGALGRVTVVSDPAATIR
HILVDNAANYRKDDLORRVLAPGLGNGLLTAEGEEWRLORRTLAPTFSPRHVAGFQAPMSEAADRLAGRLARR
SGQTVDVALEMTRVTLDVLERTIFTHGLPRKPEALGRAMTSYFEALGPIDPLDVFGLPDWVPRIGRIRARPAL
RFFAEIVDELIARRRALLAGGEAPHDVLTLLLRAQDPETGRGLSDLEVRANIVTFIGAGHETTANALTWTLYC
LSODEAARERAEAEIDAAFAGDPAPCSEALPFTRAALEEAIRLFPPVPLMSROALAEDRLGRIKIPRGSLVTI
APYVLHRHRRLWODPDAFVPERFLPENRARIDRFAYLPFGAGPRVCIGMSFSLMEATLVLAHLMRAVRLDRSP
GAGPVVPLHRVTLRPRDGLRMRVTRRAAAPPE

>CYP173C4 (M446_1094) Methylobacterium sp. 4-46

MIEARPPOQAPFRPAVPRPRTEPMDLFAFLRAARANPLTTWEFREHFEHLIVTGEGALGRITVVSDPAATIRHILV
DNAANYRKDDLQRRVLAPGLGNGLLTAEGEEWRLORRTLAPIFSARHVAGFQAPMSEAAAVLARRLARRDGQA
VDVALEMTRVTLDVLERTIFTHGLPRDPDALGRAITRYFEALGPIDPLDVFGMPDWVPRIGRLRARPALRFFA
EVVDELIARRRALLAAGEAPHDLMTLLLRAQDPETGQGLSDLEVKANIVTEFIGAGHETTANALTWTLYCLSQD
EASRARAEAEIDAAFAAEAQPRADAFPFTRAALEEAIRLFPPVPEMSROATIADDRLGRIKIPRGSLVTVAPYV
LHRHRRLWDDPDAYRPERFLPEFRGRIDRYAYLPFGAGPRVCIGMSFSLMEATLVLAHLLRAVRLDRSPEAGP
VVPLHRVTLRPRDGMRMRVTRRESGR

>CYP173G1 (Mmarl0 0514)Maricaulis maris

MPKDVSMTVAFTPPKPPCAQYSGVGKLELSDYWTYFRAMORNPLEVWGEQHFSTIRMAPFQFLGRSSLLLNDPA
GIHHCEVTNAANYGMNPVRQAVLKPEFLRDGLLTAEGDVWKTARKAVSPVETPRRVNGEFAPQIRTVCDATLSAL
AERDGQTVDASDIMVELTLDVLIETLFSGDEALDKARFTRGICDLLEISGIPHPFDLIHLPGWIPRIGQGKSR
RVIKDLREQVGTVASARRAAPSAKEAGRTPDFLDLLLGAGLDDTAVIDNLLTFLAAGHETTARTLAWTLYLLS
RDEEARTRLEAEVDGADLTGTDPANWSSLLPFTEAVLKESLRLYPSAPILARTSKAWDLVAGLPVPAGSDVLV
STWLLHROQRDIWEHADEFRPDRFLGEAASATPRDAYLPFGLGPRVCIGARFAMMEMVIVMACLASRLRLDECG
DREPVPVMRITLOPDTAMPMRVSRR

>CYP173H1 (Hden 0697) Hyphomicrobium denitrificans ATCC 51888

MSLTLSLSEYVSTGPRPRPAAPRPPEKPOQLLSLLWTLNKNPLEAWPQSHYEEPIVTGNTVLGREFAMVSSPDA
IRHVLVEKTENYRKDDLONLLLRPALGNGLLTSSGNEWRMQRRSFAPVESPRKVTSYAPAMLNEAAALASRWR
SLDGKIVDICEEMARSMLDTLATTLFSRGIGRDPAEFRRAATRYFETQGRIDPLDLTIGAPAWLPRIGRLLSRP
ALKFFPLVVNAILEERRRAADAPTNPEDWDEVDTLLNARDEATGAPISEEEIAANIITEFIGAGFETPANALSW
TLYLLSIDETWRRKVEAESDRLLPDLOTGNVKIDEFIYTRALTIEEAMRLYPPVAILSRTALHDHVLSGRKIVA
GTTVIIAPWILHRHRMLWNDPDCFDPARFLPONRSNIERLSYIPFGAGPRVCIGATYAMQQITIITIATLARHY
RLDLVPGHAVLPVHRVTLRPEHGMKMS IMRRR

>CYP173J1 (Bind 0833)Beijerinckia indica

MROSINRATHTPSGOASKPLYPPAPRPOKAPLGPFTMLRLLRRNPIETWTEAHFQLPILIGPTILGQVAVLND
PAATRRVEFVDNASNYHKDRLOKRILGPGLGOSVLIAEDADWRLORRILAPLFTPKTVATFAKATQECASEMVA
RWORLPEESPLDIHQEMTKITLEILGRTLFADGLDRRPEEVTAAMTRYFETIGSLDPEFDLLDLPNWLPRWNQW
RAKSALDFLGDTVSALISRRKRLLARGVPNLOQRDLLTLLLEAEDPETGVGLTETEVQANIVAFIGAGHETTAN
ALTWSLYLLSLSEEWRARLAAEADRVLDMPVESQAEHLIETRAVIEEAMRLYPPVASLSREALDYDDLAGRRI
RKGTVVMVSQWVLHRHRLLWEDPDRFDPTRFLPGOREKIDREFAYLPFGAGPRVCIGAGFAMQEATLVLAQILR
AVRLETKKGFKAEPVQHITLRPRGGMPMILHHRLORHGKIRH



>CYP173J2 (Msil 1926)Methylocella silvestris

MMDFSPAAAVLPRPPAPAPRAGPLGPLOTMWVLRKNPIETWTIRAHFELPILVGPTILGTIAVLSEPGAIRREL
VDNAANYRKDALQKRVLGEGLREGLLMAEGDDWRVQRRTLAPLFTPKTIASFAPAMNLAAEKLVARWMNERDG
RLFDVOPEMARVTLDALGRTLESDGLGRDPSEFTTALTRYFLTLGTLDPFDLLDFPDWAPRFGRSGGRAALGE
FEDVVDTIVARRKRLIAQDAGAAPRDLLTLLLEAQDPQTGAGLTGAEVRSNIVTFIGAGHETTANALIWSLEL
LSISPEWRARLAEEADAVLAGPIEQYAERLVETRAVIEEAMRLYPPVASISREAIDFDTLAGRRIRKRTLVMV
SOWVLHRHRLLWDEPDVEFDPRRFLPGAREKIDRFAYLPLGAGPRICIGGAFALQEAATILAHIMRSFTLETRK
GYEVKPVQHITLRPEGGLPMILRRRRV

>CYP180D1 (OSB_15900) Octadecabacter temperatus

MKPQLAADLSDQGHFDHGIPQDVFKDLRAMDGLAWNPLPSEGPDEGEWSVGREDDVLAVSRDPETFSSATGHI
OMYNIDDDALSARASMIDMDPPDHTRLRRLVNPGFIPKVIRTYTDIVRERASALLDDMMSQGGGDWVSKVAKP
IPIGIICDMLGVPEEDRDLMIEMTDYLVAGTSAEPLDPNAYGNTTPLRLLPFNSPAAHGLREYARKLGEERRA
NPKDDLISQLVTMEIDGEMLTDEEYTNFFRLLIFAGNETTRTAMSHMALQLSQYPEQFARLKDEPELIDTAVE
EIVRYSSPIMYFRRTATKDTELSGTKIAAGDRVVMWYASANFDDTRFDDAQTFDIARPKMPIHAGYGGGGVHT
CLGAGLARIELKVLLEEILARDLKIEIDGEPEYVNTNFVNGVEVLNIRLTQGTGA

>CYP186K1 (AMJ98 PE00057) Rhizobium sp. N1341

MNARSHATFPRVNRAGWEDTLRVLTAVVAPTVAKGIIIRRPTMERLAERQRFDTNAVKOMORLKHKYGPAPLL
LPIPLRPQLLILDPADVATVLOSSPEPFAAATAEKHAALVHFEPENVLISSGSRRAELRPAHEHALATADRLH
PFTVHFKNIVDAELLHLLNLPRELDWPAFSQAWFRIVRRVVLGERARNDVTLTETLNELRGRANWAFAAPVDQ
HKLAQFHEQVGRYLRDPEKHSLVNRFPSGDELAPENQVAQWLFAFDAAGIAVMRTLALLACHVSYWGKAVEEA
MGGNLDRPFTRSCLLEVLRLWPTTPAILRQLTKDIQSGDRVIARGTGVIIFVPFFHRDPALLYANRMEPSIWG
ONDALPAAGLVPFSAGPVICPAHNLVPAIASLAVGTFLSTADIVLLHPSLTVANLPGTLNHFDIRLKLTARRR
EK

>CYP186K1 (AMKO2 PD00059) Rhizobium sp. N731

MNARSHATIFPRVNRAGWEDTLRVLTAVVAPTVAKGIIIRRPTMERLAERQREFDTNAVKOMORLKHKYGPAPLL
LPIPLRPQLLILDPADVATVLOSSPEPFAAATAEKHAALVHFEPENVLISSGSRRAELRPAHEHALATADRLH
PEFTVHFKNIVDAEFLOQLLNIPRELDWPAFSQAWFRIVRRVVLGERARNDVTLTETLNELRGRANWAFAAPVDQ
HKLAQFHEQVGRYLRDPEKHSLVNRFPRGDELAPENQVAQWLEFAFDAAGIAVMRTLALLACHVSYWGKAVEEA
MGGNLDRPEFTRSCLLEVLRLWPTTPAILRQLTKDIQSGDRVIARGTGVIIFVPFFHRDPALLYANRMEPSIWG
ONDALPAAGLVPFSAGPVICPAHNLVPAIASLAVGSFLSAADIVLLHPSLTVANLPGTLNHFDIRLKLTARRR
EK

>CYP186K2 (IE4803 PC00042)Rhizobium etli bv. phaseoli IE4803

MNARSHAVFPRVNRAGWTDTLRVIMTIVAPTAAKGIIIRRPTIERLAERQDWNAKAVKOMORLKKKYGPAPLL
LPIPFRPQLLLLDPADVSTVLOSSPEPFAAATPEKHAALAHFEPKNVLVSSASRRAELRPAHEQALATADRLH
PNSAHFKGVIDAEFLQLLGDIRSNRSGELDWPAFSQAWFRVVRRLVLGERARNDIKLTETLNDLRERANWASA
APVDRRELALFHQQVGDYLSEPDKHSLVSRFPKGGEFAPESQVAQWLFAFDAAGITVIRTLAMLACHVSYWGK
AVEESMSGDLDRPFTRSCLLEVLRLWPTTPVILROLTEDIKCGGRIIPRGTGVIIFAPFFHRDPEFLYANRMD
PSIWGPNDALPAAGLVPFSAGPVICPAHNLVPTVASLAVGALLSAADVVLLOPSLAVDNLPGTLDHFAIRLRL
AARRREK

>CYP186K2 (IE4771 PD0O0043)Rhizobium etli bv. mimosa IE4771

MNARSHAVFPRVNRAGWTDTLRVIMTIVAPTAAKGIIIRRPTIEHLAERQDWNAKAVKOMORLKKKYGPAPLL
LPIPFRPQLLLLDPADVSTVLOSSPEPFAAATPEKHAALAHFEPKNVLVSSASRRAELRPAHEQALATADRLH
PYSAHFKGVIDAEFLQLLGDIRSNRSGELDWPAFSQAWFRVVRRLVLGERARNDIKLTETLNDLRGRTNWASA
APVDRRELALFHOQVGRYLSEPDKHSLVSREPKGGEFAPESQVAQWLFAFDAAGITVIRTLAMLACHVSYWGK
AVEEAMSGDLDRPFTRSCLLEVLRLWPTTPVILROLTEDIKCGGRIIPRGTGVIIFAPFFHRDPEFLYANRMD
PSIWGPNDALPAAGLVPFSAGPVICPAHNLVPTVASLAVGALLSAADVVLLOQPSLAVDNLPGTLDHFAIRLRL
AARRREK



>CYP186K3 (AMC79 PD00042) Rhizobium phaseolil

MNARSHAIFPRVNRAGWIDTLRVMTRVIVPTVAKGTIIRROTMERLAERQSLHIRAVKEMOQRLKDKYGPSPLL
LPIPFRPQLLILDPADLATVLRSSPEPFAAATAEKHAALAHFEPENVLISSTARRAELRPAHEHALATADRLH
PYSIHFKRIVDTEFLOLISGIGSNRPNELDWLGEFSQAWLRVVRRVVLGERARNDVTLTETLNELRERANWPET
ARVDRRKLALFHQOLAGYLGEPDKHSLVGRLPTSDQIAPEDQVAQWLFAFDAAGIAVMRTLALLASHASYWAP
AVEEAMGGRLDRPFTRSCLLEALRLWPATPATLRHLTTEIRSADRIVPSGAGVVIFAPFFHRNPALLYANRME
PSIWGENDALPDAGLVPFSAGPVICPAHNLVPTIASLAVGTVLSESGLALIDPVLPVDNLPGTLDHFAIRLRL
SARRREK

>CYP186K4 (RLEG3 33000) Rhizobium leguminosarum bv. trifolii WSM1689

MNSRNQAVEFSNARATGEVRINRASWIDTLRVVAAVMVPTAAKGVIIRRPIMERLAQRQDLDTGAVROMORLVK
KYGRAPLLLPIPFRPOQLLVLDPADVSTVLECSPOQPFATATWEKRAALAHFEPKNVLISPASRRAELRPIHEHA
LASADGLHPSSARFKTIVDSELLEILDGIGSGGPNELDWSAFSLAWFRIVRRTVLGDRARNDVTLTKTLNDLR
SRANWAFAASTIDRHKLROQFOQOQOLGOYLROPEEGSLIGRLPKGSDEFDLESQVAQWLFAFDAGGIAVFRTLALLA
CHPSYWAKAVDEVKDPELERPFTRNCLLEALRLWPTTPVILRELTEDIRSGDRTVARGTGVIIFAPFFHRDPE
LAYANRMEPSIWGPNDTLPTVGEVPEFSAGAAICPAHNLVPAIASFATIGALLSQADITLLOPSLTVGDLPGTLN
HFDIRLRLTRQRVGAGAPHAAAGEFPPH

>CYP186K5 (REMIM1 PF00058) Rhizobium etli

MNARSHATFPRVNRAGWLDTLRVLTAVVAPTVAKGIIIRRPTMERLAERQGFDTTAVKOMORLKSKYGPAPLL
LPIPLRPQLLILDSADVATVLQOSSPEPFAAATMEKHAALVHFEPENLLISSNSRRAELRPAHEHALATADRLH
PYAMHFKKIVDAEFLEVLNLPRELDWPAFSQAWFRIVRRIVLGERARNDVTLTETLDELRGRANWAFAAPVDQ
HKLARFHEQVGRYLVDPEKHSLVNRFPRGDELAPENQVAQWLFAFDAAGTAVIRTLALLACHVSYWGKAVEEA
MGVDLDRPFTRSCLLEVLRLWPTTPAILRQLTKDIQTGDRVIARGTGVIIFVPFFHRDPALVYADRMEPTIWG
RNDALPAAGLVPFSAGPVICPAHNLVPAIASLAVGTFLSSADIVLLHPSLTVANLPGTLNHFDIRLKLTARRR
ENR

>CYP191B1 (JI59 08790) Novosphingobium pentaromativorans

MDVTAIKAQDYDPEFSPEVMRNPLPYYAELRRSDSIFYSAKYDAFFLSRESDILELLGYTDNTEFIASEGTLPVP
AALAVHNAGAPALPPTNPFPLSQRLGMPIHGEVRRAHMKPLLPRSVTELRDEFVSKRANERLDELIAQRHEDLT
REFGGIVSGNVIARLLGMPLELGETVLDLVNAGSLADPVTGGVDTRAAAQKVIALILPWVERRFEAGADGSYP
LIDGMIGYRFENEALTPEQVAQQIACAVIGGVETVPKVVAHGLMELNARPEQMAAVRADLKAAVPKLAEEMIR
FCAPAQWEFMRTAHKPVTIAGORIEPGORVEFYIAASAARDEREFDEPDEFRWDRPIRRTLAFGHGMHEFCIGTHL
ARMEVQVLVETFLSRVHRFHEDLEESVRLPSSFQWGWNSLSVSIEEAE

>CYP192A1 (CC_2997) Caulobacter vibrioides CB15

MDADVRSAPLIPPAPKVHPROLGGSEFVGELRIALEMSRNLMGAWCEEDEDNLETPYVEMGOPGMVVSDPAAAR
RILSSPNYVRPVKAARSVRPIAGDGLLLSEGETWRROQRKSLAPVEFTPMAVEGLLPHFVAAGASLAEALSGHAR
ADLSEAFHHATLDAVLSALFSRRADAQGDQLAYMVRRYMEGPAHFNLMDEFVSRGADDLTFLDVERRRQGAAWE
QOAVEHLIAQRQAHPHAEARDLLDRLLAARDEDGAPLSNQEIRDQCGTMLVAGFETTSRLLEWATYLLALDPAT
QODRLRAEVLAAPAAAVRTLDDLOQAWPLMRSVLFETLRLYPTAPLLAREAIGPDTVMGHAVVPGQIITISPWLT
HRHRKLWDAPTAFVPDRFIDQPHPWGIEAFLPFGAGPRVCIGASFALAEAQIVLASLLERFEIGLVSDRPVIP
IASITLGPDHAPAFTLTPVS

>CYP192A1 (CCNA 03092) Caulobacter vibrioides NA100O

MDADVRSAPLIPPAPKVHPRQLGGSEVGELRIALEMSRNLMGAWCEEDFDNLETPYVEFMGQPGMVVSDPAAAR
RILSSPNYVRPVKAARSVRPIAGDGLLLSEGETWRROQRKSLAPVEFTPMAVEGLLPHFVAAGASLAEALSGHAR
ADLSEAFHHATLDAVLSALFSRRADAQGDQLAYMVRRYMEGPAHFNLMDEVSRGADDLTFLDVERRROGAAWF
QOAVEHLIAQRQAHPHAEARDLLDRLLAARDEDGAPLSNQEIRDQCGTMLVAGFETTSRLLEWATYLLALDPAT
QDRLRAEVLAAPAAAVRTLDDLQAWPLMRSVLEFETLRLYPTAPLLAREAIGPDTVMGHAVVPGQIITISPWLT



HRHRKLWDAPTAFVPDREFIDOPHPWGIEAFLPFGAGPRVCIGASFALAEAQIVLASLLERFEIGLVSDRPVIP
IASITLGPDHAPAFTLTPVS

>CYP192A2 (Cseg 3488) Caulobacter segnis

MDAQVRDVKVGPGPLVPPVPKVHPRPLGGSPLDDLRIAWEMSRNLIGAWCEEDEFDNLVTPYHEFMGOPGLVVSD
PAGVRQVLASPNFRRPLKLGRPLKPLAGEGLLLSEGETWKRQRKSLAPAFTPAAIGGLLPHEFVAAGASLTEGL
ANQTKANLSEAFHHGTLDAVLRALEFSRRADRDGAVLAQIARRYLEGPAHFRLLDFIGRGRDDLTFADGDRRRL
GGRWLAEVDALIAQRRAAPAADDRPGDLLDRLLTARDEDGGPLPDOQEIRDQCSSMLAAGFETTSRLLEWATYL
LARDPETQDRVRAEILAFPVERVNGLDDLKAWPLLRSVLFETLRLYPTAPTFGRQALADETVLGHKVPAGAMV
TISPWLTHRHRKLWDAPAVFRPERFLDOPHPWGIEAFLPFGGGPRVCIGAGFALAEAQIILATVLARLEIALA
DDRPVIPVASITLGPDREPDFLLTPIVQARA

>CYP193A1 (b117012) Bradyrhizobium diazoefficiens USDA 110

MARGCASRCSRPVSDASPAPRAGTLSGARLECRLCRFMALDERCLCVCRCPLLWVMRTRYRARTPCPNRWGQT
AAPERASLAGHSRETALSTAPRIDIDPAAFWADPYPMLANMRKEAPIAFVPQLGSTLLTSRDDISISEKQIDV
FSSHQOPAGLMNRLMGHNMMRKDGEAHQVERRAMFPTVSPKTVKGYWTALFQAHADRIIDAIEPGRIDEFMRDEFA
LPFSGECLKSITGLTNIGFAEMDAWSQGMIEGIANYVGDPAVEARCHAATSGIDAAIDDMLPVMRKNPDOSIL
GVLLASGMPMESVRANVKLAISGGONEPRKATAGTVWALMTHPEQLDLVRRGEVTWLOAFEEYARWISPIGMS
PRRIAKPWSIRDVAFELDERVFLMFGSANRDEKHFERADQFDVRRDTSKSVAFGAGPHFCAGAWASRAMIADV
ALPTLFARAGRIEIADDEPVRIGGWAFRGLONLPARWLH

>CYP193A1 (BF49 4496) Bradyrhizobium sp. BF49

MERSLSTAPRIDIDPAAFWADPYPMLAKMRKEAPIAFVPQLGSTLLTSRDDISISEKQIDVESSHQPAGLMNR
LMGHNMMRKDGEAHQVERRAMEPTVSPKTVKAHWAALFQAHADRIIDAIEPGRIDEMRDFALPEFSGECLKSIT
GLTNIGFAEMDAWSQGMIEGIANYSGDAAVEARCHAATSGIDAAIDDILPVMRKHPDOSILGVLLASGMAMES
VRANVKLAISGGONEPRKATIAGTVWALLTHPDOLDLVROGEVIWLOQAFEEYARWISPIGMSPRRIAKPWTIRD
VAFETDERVFLMEFGSANRDEKHFERADQEFDVRRDTAKSVAFGAGPHEFCAGAWASRAMIADVALPTLFARASRL
EIADDEPVRVGGWAFRGLONLPVRWLH

>CYP193A1 (BJ6T _23930) Bradyrhizobium japonicum USDA 6

MSTAPRIDIDPASEWVDPYPMLAKMRKEAPIAFVPQLGSTLLASRDDISISEKQIDVESSHQPAGLMNRLMGH
NMMRKDGEAHQVERRAMEPTVSPRTVKAHWTALFQAHADRIIDAIEPGRIDEFMRDFALPEFSGECLKSITGLTN
IGFQDMDAWSQGMIEGIANYGGDPAVEARCHAATSGIDAAIDDILPVMRKHPDOSILGVLLAAGMPMESVRAN
VKLAISGGONEPRKATIAGTVWALLSHPEQLALVRKGEVTIWLEAFEEYARWISPIGMSPRRIAKPWSIRDVSEFE
LDERVFLMEFGSANRDEKHFERADQFDVRRDTSKSVAFGAGPHFCAGAWASRAMIADVALPTVFARAKQLEIAD
DEPVRIGGWAFRGLONLPVRWH

>CYP193A (RN69 11690) Bradyrhizobium japonicum E109

MSTAPRIDIDPASEWVDPYPMLAKMRKEAPIAFVPQLGSTLLASRDDISISEKQIDVESSHQPAGLMNRLMGH
NMMRKDGEAHQVERRAMEFPTVSPRTVKAHWTALFQAHADRIIDAIEPGRIDFMRDFALPEFSGECLKSITGLTN
IGFQDMDAWSQGMIEGIANYGGDPAVEARCHAATSGIDAAIDDILPVMRKHPDOSILGVLLAAGMPMESVRAN
VKLAISGGONEPRKAIAGTVWALLSHPEQLALVRKGEVTWLEAFEEYARWISPIGMSPRRIAKPWSIRDVSFEFE
LDERVFLMEFGSANRDEKHFERADQFDVRRDTSKSVAFGAGPHFCAGAWASRAMIADVALPTVFARAKQLEIAD
DEPVRIGGWAFRGLONLPVRWH

>CYP193A1 (BCCGELAOOL 31425) Bradyrhizobium sp. CCGE-LA0O1

MSTAPRIDIDPAAFWADPYPMLAKMRKEAPIAFVPQLGSTLLTSRDDISISEKQIDVESSHQPAGLMNRLMGH
NMMRKDGEAHQVERRAMEFPTVSPRTVKAHWTAQFQAHADRILDATEPGRIDFMRDFALPFSGECLKSITGLTN
IGFQDMDAWSQGMIEGIANYGGDPAVEARCHAATSGIDAAIDDILPVKRKHPDOSILGVLLASGMAMESVRAN
VKLAISGGONEPRKAIAGTVWALLTHPDQLDLIRRGEVSWLOAFEEYARWISPIGMSPRRIAKPWTIRDVAFE
LDERVFLMFGSANRDEKHFQRADHEFDVRRDTSKSVAFGAGPHFCAGASASRAMIADVALPTVFARAKQLETAD
DEEVRIGGWAFRGLONLPVRWRH



>CYP193A3 (Jann_3733) Jannaschia sp. CCS1

MNKTYDIDPKAFWRDPYPDLARIQAQAPAVEVPQLGATLLTRRDDIFEQEKRIEVEFSSEQPGGLMTMLMGENL
MRKDGDAHMAERKVIFPALSPRVVKATWKRQFEAATNSILDALEPQGHCDLVTDFAMPVCGEALKVITGLTOM
PTAEMDRVSQHMLDGCANYVGDNEVEARCHAATAFIDEHIDLMVPELIKTPDASVLSVQLAAGLPMASTRANV
KLVISGGONEPRDATAGTAWALLAHGHALAKIAEGSASFLDAFEEYARLISPIGMSPRQVARSEHVLGHDFEV
GDRVFLMFGAANRDPRIFEAPDVEDITRNNRKSVTFGAGPHFCAGAAASRALTAEVALPKLFERLPRLRLDGG
VIFGGWAFRGPLKVPVRWE

>CYP193A4 (523 12910) Bradyrhizobium sp. S23321

MSTAPRIDIDPAAFWADPYPMLAKLRQEAPIAFVPQLGSTLLTRRDDISISEKQIDVESSHQPAGLMNRLMGH
NMMRKDGEAHQAERRAMEFPTVSPKTVRAHWTALFQAHADRITIDATAPGSRIDLMRDFALPEFSGECLKSITGLT
NIRYODMDAWSQGMIEGIANYGGDPAVEARCHAATSGIDAAIDDILPVMRERPDQSILGVLLASGMPMDSVRA
NVKLAISGGONEPRKAIAGTVWALLSHPDQLALVRSGEVSWLOAFEEYVRWISPIGMSPRRITKPWSIRDVSE
ETDERVFLMFGSANRDEQHFERADQFDVRRDTSKSVAFGAGPHFCAGAFASRAMIADVALPTLFASANKLELA
DDEPVRIGGWAFRGLONLPVRWLH

>CYP193A5 (558 18580) Bradyrhizobium oligotrophicum

MSTAPRFDIDTATEWADPYPALARMRKEAPIAFVPQLGSTLLCRRNDIFVSEKQIDVESSHOPQGLMNRLMGH
NMMRKDGAAHMAERHATIAPAVSPRAVRVHWLAQFQAHADRLIDALDPAAEIDLVRDFALPFSAECLKLITGLT
NMRFEDMNAWSQAMIDGIANYTGDPAVEARCNAATSGIDAATIDDMLPVLEKHPNQSLLGVMLAGGMPMDSVRA
NIKLAISGGONEPRDAIAGTVWALLLHPEQLALAVNGEVRWLOQVFEEYARWISPIGMSPRRIARPWSIRDVAF
EPDERVFLMFGSANRDEAYFTDPDRFDIRRDVSKSIAFGAGPHFCAGAWASRAMIADVALPTLFARLONLRLR
EAESARIGGWAFRGLLNLPVTWDATRH

>CYP193A6 (BBta 6269) Bradyrhizobium sp. BTAil

MSTAPHFDIDPAAFWADPYPALARMRREAPIAFVPQLGSTLLCRRDDIFVSEKQIEVESSHQPOGLMNRLMGH
NMMRKDGAAHLAERQATAPAVSPRAVRVHWLTOQFOAHADRLIDALDPAADVDLVRDFALPEFSAECLKLITGLT
NMRFEDMNAWSQAMIDGIANYTGDPAVEARCNAATAGIDAATIDDMLPVLEKTPNQSLLGVMLAAGMPMDSIRA
NIKLAISGGONEPRDAIAGTVWALLTHPEQLALAVHGEVRWLOVEFEEYARWISPIGMSPRRIAKPWTIRDVAF
APEERVFLMFGSANRDEAHFTAPDREDIRRDVSKSIAFGAGPHFCAGAWASRAMIADVALPTLFRRLNNLRLR
DDEPVRIGGWAFRGLLNLPVKWEATQD

>CYP193A6 (BRADOS5757) Bradyrhizobium sp. ORS 278

MSTAPHFDIDPVTEWADPYPALARMRKEAPIAFVPQLGSTLLCRRDDIFVSEKQIEVESSHQPOGLMNRLMGH
NMMRKDGEAHLAERQATAPAVSPRAVRVHWLAQFOAHADRLIDALDPAAEVDLVRDFALPFSAECLKLITGLT
NMRFODMNAWSQAMIDGIANYTGDPAVEARCNAATAGIDAAIDDMLPVLETAPNQSLLGVMLAAQMPMESIRA
NIKLAISGGONEPRDATIAGTVWALLTHPEQLALANTGAVRWLOVFEEYARWISPIGMSPRRIAKPWTIRDIAF
APEERVFLMFGSANRDEAHFIDPDREDIRRDVSKSIAFGAGPHFCAGAWASRAMIADVALPTLFARLONLRLR
DAEPVRIGGWAFRGLLNLPVTWDATRR

>CYP193A7 (RPB_1938) Rhodopseudomonas palustris HaA2

MSNAPHFEINVAAFWADPYPALAKMRAQAPIAFVPQLGSTIFTRRDDIFVNEKRIDVESSHQPAGLMNRLMGH
NMMRKDGDAHLAERTAMFPAVSPRTVKEVWRKOFOAHADRILEDLAPRGAADLVKAFALPLSGECLKDVTGLT
NISYHEMDAWSQAMIDGIANYTGDRAVEDRCHAATAGIDAAIDDMAPVVRKHPDHSMLSVLIAAGMAMDSIRA
NIKLAISGGONEPRDAISGCVWALLTHPSEYARVVAGEASWLDVFEEYARWIAPIGMSPRRVAQPFHYRGVDF
EPEDRVFFMFGSANRDEACFSDPDVFDVGRDHAKSIAFGAGPHYCAGAFASRAMVADVALPGVFARLTDLRLD
PREPVRIGGWAFRGLLNLPVVWNSAAPN

>CYP193A8 (RPD_3440) Rhodopseudomonas palustris BisB5



MSNAPHFEIDVASEFWADPYPALARMRAEAPIAFVPQLGSTIFTRRDDIFVTEKRIDVESSHQPAGLMNRLMGH
NMMRKDGDAHIAERSALFPAVSPRTVKDVWRAQFQAHADRILDELAPQGHADLVKAFALPLSGECLKHITGLT
NISYHEMDSWSQAMIDGIANYTGDKAVEDRCHAATAGIDAATIDDMAPVVSKHSNHSMLSVLLASGMAMDSIRA
NIKLAISGGONEPRDAIAGCIWALLTHPAEYAKVVAGDASWLAVFEEYARWIAPIGMSPRRVAQPFHYRGVDFE
EPEDRVFFMFGSANRDEACFTDPDLFDVSRDHAKSTIAFGAGPHYCAGAFASRAMVADVALPSVFARLKALRLD
EGEPVRIGGWAFRGLLNLPVAWSSAAPN

>CYP193A9 (LMTR13 07025) Bradyrhizobium icense

MSNAPHFDIDVPTEFWADPYPALAKMRKETPIAFVPQLGSTVEFTKRDDIFTQEKRIDVESSHQPNGLMNVLMGH
NMMRKDGEAHMTERQAMEFPAVSPRTVRDTWVROQFQAHADRILDELTPKGEADLCKAFALPLSAECLKDVTGLT
NMRYQODMDAWSQAMIDGIANYTGNKEVEARCHAATAGIDAATIDDMIPVVKKHPNTSILSVLLASGONMESIRA
NIKLAISGGONEPRDAISGATWALLTHPEQLAVVREEKAKWIDVFEEYARWIAPIQMSPRRVAKPWTYHGVDFE
EPEDRVFFMFGSANRDEACFSDPDRFDITRDTQKSIAFGAGPHYCAGAFASRAMVADVALPSLFARLKRLRLD
EREPVRIGGWAFRGLLNLPVKWGAG

>CYP193A10 (BSQ44 19500) Mesorhizobium sp. B7

MSDAPRYEIDPAAFWRNPYPDLARMRESAPIAFVPQLGATLEFSRRDDIFVCEKNVAVESSHQPGGLMNRLMGH
NMMRKDGDAHLSERRAIFPSVSPKTVRDVWKOQTFEAHADTVLDELDPRAGADLVKDFALRFSAECLKSLTGLV
NMRSODMDAWSQAMIDGIANYAGDPAVEARCHSATSGIDSAIDDMVPVVRAAPNASLLSVMLDGGMPME SVRA
NVKLAISGGONEPRDATAGAVWALLTHPSERARVEAGEASWMQVEFDEYCRWLAPIGMSPRRVAVRHRYGDITE
EPEDRVFFMFGSANRDEAHFIDPDRFDVSRATSKSIAFGAGPHFCAGAWASRCMVAEVALPKLEFGRLRGLQIE
EGAQVRIGGWAFRGILNLPVRWKPR

>CYP193A11 (SP0O0226) Ruegeria pomeroyi

MTTRTPONTHCVDMTTGSRAMSDAPVYEIDLAAFWADPYPDLKRMRAEAPTAYVPOLGATLITRRDEIFAQEK
RIETFSSDQPOGLMTVLMGONMMRKDGDAHMAERKAIFPTVSPKTVKOQVWVAQFRAAAQRVLDDLAPRGACDL
VRDYAMPVSAEALKAITGLTNMTAAEMDRVSQGMIDGCANYAGDPLVEARCHDCTASIDAHIDAMIPVLDARP
DHSLLSVQRRAGLSDAQTRANIKLAISGGONEPRDATIAGTAWAVLSHPDALARLOSGAVPWLRAFEEYARWIS
PIGMSPRRVAQRATVQGVTLEPEDRVFLMFGSGNRDESVFANPDRFDLDOQDIAPATISFGAGPHEFCAGAWASRA
LIGEVALPLLFERLPGLALDGEARFGGWAFRGPITVPVRWEPAPREG

>CYP193A12 (BOO69 09450) Sulfitobacter sp. AM1-D1

MTDAPHFSIDPAAFAADPYPALARMRREAPIAFVPELGATLLTRRDDIHRQEKRIEVESSHQPDGLMSVLMGE
NMMRKDGDAHQAERRALFPALSPRTVAQHWRSVFEAAANDILDDLAPLGACDLVTDYAMPVSAAALIATITGLS
GMTRAEMDRVSQHMIDGCANYLGDPEVEARCHAATALIDSHIDRSEDMPPPKSALAVORAAGLPMOSLRANTIK
LVISGGONEPRDATIAGIAWALLTHPDQLALIRRGENTWQDAFAEYARWISPIGMSPRIVARADSVGGVREDPG
DRVFLMEFSSAGRDEAHFDRPDAFDVTRDTGAAIPFGAGPHFCAGAAAARCLIAEVALPLLFDRLPGLRLDGPV
PFKGWAFRGPTSMPVAW

>CYP193A14 (BWR18 05930) Tateyamaria omphalii

MSSAPTVHIDPAAFHADPYPTLAAMRONAPVCYVPEMGATLFTRRDDVFREEKRVDLESSHQPNGLLTKVMGS
NLMRKDGEAHMRERKALFPALSPRTVRDVLGPKFREIVOGHIDGLOQPLGACDLVTDYAMPVSADALRLITGLT
NMEAAEMDAASQAMLDAAANYQRDPEVDRLGYGYADHVLDLIKERLPOQLRAAPDMSIISVLDOAGLTLDEIAG
NVRVIIGGGONEPRDAIAGTAWALLTHPDQYAMMANGTADWNAAFDEYVRLVAPIGMSPRRVARPDRACDVEF
NADELIFFMFGSACRDADHETDPNAYDLTRNTGPAIPFGAGPHFCAGAAASRALTAGHALPMLFDQLPNLRLT
DDVTFAGWAFRGPLSVPVAWDI

>CYP194A1 (b112905) Bradyrhizobium diazoefficiens USDA 110

MSDVSEPVAHPPVTDWVNDEDHTDPOWTDDPFPIWDELRAASPVVHTERFLGCYMPTTYEAVREIANDTEHE'S
SRRITIVRDVRPEIARNAAPPITSDPPVHKPAKQLLLPPFTPDAMKKLEPRVRTICNELIDGEFISDGKVDAAAR
YSKYIPVRATIAHMLGIPESDSDLEVNWIHMILELGIKDETMLLOQAVQEMSAYFRTHIEERRSRPTDDLISYLM
NAKDKEGOQPLEESHVLGSLRLLLIAGIDTTWSAIGSSLWHLARTPADRERLIAEPGLIPIAVEELLRAYSPVT



MAREVVKETTISGCPVKAGNMVLLSFPAANRDPKMEFPDADKVVIDRRENRHAAFGLGIHRCVGSNLARMEMQV
ALEEWLKRIPDFRLDPAGTVTWSQGTVRGPROLPFLLGKAM

>CYP194A1(S23 51100) Bradyrhizobium sp. S23321

MSDVSQPAAHPPVTDWVHDEDHTDPOWTEDPEFPIWDELRAASPVVHTERFLGCYMPTTYEAVREIANDTEHE'S
SRRITIVRDVRPEVARNAAPPITSDPPVHKPAKQLLLPPFTPDAMKKLEPRMRATICNELIDGEFIADGKVDAAAR
YAKYIPVRATIAHMLGIPESDSDLEFIDWIHMILELGIKDESKLLOQAVQEMSAYFRTHIEERRSKPTDDLISHLM
NAKDKEGQPLEESHVLGSLRLLLIAGIDTTWSAIGSSLWHLARTPADRERLIAEPGVIPIAVEELLRAYSPVT
MAREVVKETTISGCPVKAGNMVLLSFPAANRDPKVEFPDADKVVIDRRENRHAAFGLGIHRCVGSNLARMEMQV
ALEEWLKRIPDFRLDPAGTVTWSQGTVRGPROLPFLLGKAM

>CYP194A2 (RPA1732) Rhodopseudomonas palustris CGAQ009

MSERAPVTDWVNDEDHTDPRWTENPYPIWDELRSAGPLVHTDREFLGCYMPTTFAAVKEISYDTDHESSRRVIV
RNVRSESPPPAPPITSDPPEHKPAKRLLLPPFTPDAVAKLEPRVRAICNELIDAFIEDEGCDAATAYTKHIPV
KTICHMLGIPEDDSDIFIRWIHEILELGINDDAILMKAVFEMSTYFQGHIAHRKQKPTDDLISTLMNARDDKG
QPLSDAHVLGSLRLLLIAGIDTTWSAIGAALWHLATHPADRERLLAEPELMPTAIEEFLRAYSPVTMAREVMK
ETSIAGCPVKPGNMVLLSFPAANRDPSVFPEADRVMIDRKENPHVAFGLGIHRCVGSNLARMEMTVAIEEWLK
RIASFRLDPSQKVRWSEGTVRGPRSLPLLEGKPS

>CYP194A2 (Rpal 1932) Rhodopseudomonas palustris TIE-1

MSERAPVTDWVNDEDHTDPRWTENPYPIWDELRSASPLVHTDRFLGCYMPTTFAAVKEISYDTDHESSRRVIV
RNVRSESPPPAPPITSDPPEHKPAKRLLLPPFTPDAVAKLEPRVRAICNELIDAFIEDEGCDAATAYTKHIPV
KTICHMLGIPEDDSDIFIRWIHEILELGINDDAILMKAVFEMSTYFQGHIAHRKQKPTDDLISTLMNARDDKG
QPLSDAHVLGSLRLLLIAGIDTTWSAIGAALWHLATHPAERERLLAEPELMPTAIEEFLRAYSPVTMAREVMK
ETSIAGCPVKPGNMVLLSFPTANRDPSVFPEADKVMIDRKENPHVAFGLGIHRCVGSNLARMEMTVAIEEWLK
RIASFRLDPSQKVRWSEGTVRGPRSLPLLEFGRPS

>CYP194A3 (RN69 33290) Bradyrhizobium japonicum E109

MSDVSQPAAHPPVTDWVHDEFDHTDPOWTDDPFPIWEELRAASPVVHTERFLGCYMPTTYEAVREIANDTEHE'S
SRRITIVRDVRPEISRNAAPPITSDPPVHKPAKQLLLPPFTPDAMKKLEPRMRAICNELIDGEFIADGKVDAAAR
YSKYIPVQATIAHMLGIPESDSDLFINWIHMILELGIKDESKLLOQAVQEMSAYFSTHIEERKKKPTNDLISYLM
NARDKEGNPLEDSHVLGSLRLLLIAGIDTTWSAIGSSLWHLAKTPADRERLIAEPGLIPIAVEELLRAYSPVT
MAREVVKETTISGCPVKAGNMVLLSFPAANRDPKMFPDADKVVIDRRENRHAAFGLGIHRCVGSNLARMEMQV
ALEEWLKRIPDFALDPAGTVTWSQGTVRGPRQLPFLEFGKAM

>CYP194A4 (BF49 1787) Bradyrhizobium sp. BF49

MSDISQPAAHPPVTDWVHDEFDHTDPOWTEDPFPIWDELRAASPVVHTERFLGCYLPTTYEAVREIANDSEHE'S
SRRITIVRDVRPEITSRNSAPPITSDPPVHKPAKQLLLPPFTPDAMKKLEPRVRAICNELIDGFITEDRLDAAE
RYTKHIPVRAIAHMLGIPETDSDLFIRWIHMILELGIKDENTLLOAVQEMTVYFSGHIEARKTKPTDDLISYL
MNARDKDGNPLEDSHVLGSLRLLLIAGIDTTWSAIGSSLWHLARTPADRERLVAEPGLIPTAVEELLRAYSPV
TMAREVVKETTISGCPVKAGNMVLLSFPAANRDPKMEPDADKVVIDRRENRHAAFGLGIHRCVGSNLARMEMQ
VALEEWLKRIPDFALDPAGTVTWSQGTVRGPRQLPFLLGKAM

>CYP194A5 (RPD_1836) Rhodopseudomonas palustris BisB5

MTERTPVTDWVNDEDHTDPRWTDDPEFPIWNEMRSAGPVVHTERFLGCYMPTTFAAVKEISYDTDHESSRRVIV
RNSRPEPVQSAPPITSDPPEHKPAKRLLLPPFTPDAVAALEPRVRAICNELIDQFIENGSCDAAADYSKHIPV
KTICVMLGIPESDSDQFIQWIHEILELGINDDAVMMKAIQEMSVYFLGHIAKRKQHPTDDLISTLMNARDASG
QPLSDVHVLGSLRLLLIAGIDTTWSAIGATLWHLATHPDDRARLVAEPELMPTATEEFLRAYSPVTMAREVMK
ETTISGCPVKPGNMVLLSFPSANRDPSVFPDADQVRIDRKENPHVAFGLGIHRCVGSNLARMEMTVATIEEWLK
RIPEFRLDPSQKVRWSEGTVRGPRKLPLLEFGRAN

>CYP194A6 (RPB_3631) Rhodopseudomonas palustris HaA2



MTERAPVTDWASDEDHTDPRWTENPYPIWDELRAASPVVHTDREFLGVYMPTTFAAVKEISYDTDHESSRRITIV
RNSRPEPVQOSAPPITSDPPEHKPAKRLLLPPFTPDAVAKLEPRVRSICNELIDDFIADGRCDAAKAYSKHIPV
KTICAMLGIPETDSDRFIQWIHEILELGIHDDAMLMKAIQEMSVYFAGHIAKRKQHPTDDLISTLMNARDADG
QPLSDVHVLGSLRLLLIAGIDTTWSAIGAALWHLATHPEDRVRLVAEPDLMSTATIEELLRAYAPVTMAREVMK
ETTIAGCPVKPGNMVLLSFPAANRDPDVFPDADRVKIDROQENPHVAFGLGIHRCVGSNLARMEMTVAIEEWLK
RIPEFRLDSSONVRWSEGTVRGPRQLPLLLGQPS

>CYP194A7 (Nham 2693) Nitrobacter hamburgensis

MSSPAPVTDWVRDEDHTDPRWTENPYPIWDELRAECPVAHTDREFLGVYLPTTYEAVKEICYDTEHEFSSRRVVV
RNVRPEPPPPAPPITSDPPAHKHAKQILLSPFLPDAVROLEPRVRAICNDLIDGFINDKSCDAAARYTKRIPT
RATITHMLGVPEKDGDLFIRWIHEMLELGVHDDNMVMKAIHEMVAYFAEQIESRKKHPTDDLISTLMNARGEDG
QPLTDLHVQGALRLLLVAGLDTTWSAIGSSLWHLAQTPADRARLVAEPELLPTAIEEFLRAFSPATSGREVMK
ETTVSGCPMKPGNTVLLSFPAANRDPAVFPDADKVIIDRKENRHVAFGVGIHRCVGAHLARMEMLVAIEEWLK
RIPDFRLDPSGEITWSEGSVRGPRQLPLLLGTG

>CYP194A8 (Nwi 2279) Nitrobacter winogradskyi

MSSPAPVTDWVHDEDHTDPRWTENPYPIWDDLRARCPIAHTNREFLGVYLPTTYEAVKEISRDTEHEFSSRRVVV
RNFRPEPPPPAPPITSDPPAHKHAKQILLPPFAPEAVAKLKPRIRAICNELIDGFINEKGCDAAARYTRYIPT
RATITIMLGVPEKDGDLFIKWIHEILEVGLNDDAAVMOAVREMVGYFAEQIEARKKHPTDDLIATLMNARSEDG
QPLTDMHVQGALRLLLVAGIDTAWSAIGSSLWHLAQTPADRERLIAEPELIPTATEEFLRAFAPATSGREVMK
ETTVSGCPMKPGNMVLLSFPAANRDPAVFPDADKIIIDRKENRHIAFGVGIHRCVGAHLARMEMLVAIEEWLK
RIPEFRLDPSGGVKWSEGSVRGPRQLPLLLGKA

>CYP195A1 (b112856) Bradyrhizobium diazoefficiens USDA 110

MNADAKELAASFDLEKLTPEFYDNPYPTYRALRENEPVKRLPNGTVELTRYDDLVTTYKNTKSESSDKKREFA
PKYGNTPLYEHHTTSLVENDPPAHTRVRRLIMGALSPRAIAGMEADLIKLVDGLLDAIAAKGSCELIEDFEFAAS
IPIEVIGNLLDVPHDERTPLRDWSLATILGALEPVVSPEAAARGNKAVKDFLSYLETLVARRRGKPGNPERDVL
TRLIQGEGNGEENGERLTEKELLHNCIFLLNAGHETTTNLIGNGLVALDRHPDOKORLIDHPDMIKTAVEEML
RYESSNQLGNRMTTERVELGGVMLDAGTSVTLCIGAANRDPAQFPDPESFDIARTPNRHLAFATGAHQCAGMA
LARLEVAIATISRFLARFPNYAVNGRPVRGGRVRFRGFLSVPCAIG

>CYP195A1 (RN69 33545) Bradyrhizobium japonicum E109

MNASAKELAANFDLEKLTPEFYDDPYPTYRALRENEPVKRLPNGTVELTRYDDLVTTYKNTKSESSDKKREFA
PKYGDTPLYEHHTTSLVENDPPAHTRVRRLIMGALSPRATIAGMEPDIVKLVDGLLDAIAAKGACELIDDFAAS
IPIEVIGNLLDVPHDEREPLRDWSLAILGALEPVVSPEVAARGNKAVKDFLAYLETLVARRROKPGNPERDVL
TRLIQGEGNGEENGERLTEKELLHNCIFLLNAGHETTTNLIGNGLVALHRNPDOKORLIENSDMIKTAVEEML
RYESSNQLGNRMTTEKIELGGVMLDAGTSVTLCIGAANRDPAQFPEPERFDIARTPNRHLAFATGAHQCAGMA
LARLEGAIAISRFLARFPNYAVSGHPVRGGRVREFRGFLSVPCSIG

>CYP195A2 (RPA3778) Rhodopseudomonas palustris CGA009

METAPAELAEAFDLARLTPDFYDNPYPTYHALRAHQPVKRLASGGYFLTRYDDLVAVYKNTTLESSDKKREET
PKYGDSLLFEHHTTSLVENDPPSHTRVRRLIMGALTPRAIAGMEPDLIALVDRLLDAMAAKGRVDLIEDFASA
IPIEVIGNLLGVPHDERGPLRGWSLAILGALEPVIGPEAFALGNAAVAEFLGYLDTLIARRTAEPGDPERDVL
TRLIRGEAGGEKLTAKELLHNCIFLLNAGHETTTNLIGNGLVTLAANPDOKRRLIAEPALIKTAVEEILRYES
SNQLGNRITTAEVEIGGVSMPANTSLTLCIGAANRDPAQFADPDRFDVSRSPNRHLAFASGPHQCAGMALARL
EGATALSRFLAHFPDYVLDGPPORGGRVRFRGYLGVPCRLG

>CYP195A2 (Rpal 4299) Rhodopseudomonas palustris TIE-1
METAPAELAEAFDLARLTPDEFYDNPYPTYHALRAHQPVKRLASGGYFLTRYDDLVAVYKNTTLESSDKKREFT

PKYGDSLLFEHHTTSLVENDPPSHTRVRRLIMGALTPRAIAGMEPDLIALVDRLLDAMATKGRVDLIEDFASA
IPIEVIGNLLGVPHDERGPLRGWSLAILGALEPVIGPEAFALGNAAVAEFLGYLDTLIARRTAEPGDPERDVL



TRLIRGEAGGEKLTAKELLHNCIFLLNAGHETTTNLIGNGLVTLAANPDOQKORLIAEPALIKTAVEEILRYES
SNQLGNRITTAEVEIGGISMPANTSLTLCIGAANRDPAQFADPDRFDVSRSPNRHLAFASGPHQCAGMALARL
EGAIALSRFLARFPDYVLDGPPQRGGRVRFRGYLSIPCRFEG

>CYP195A7 (BF49 1839) Bradyrhizobium sp. BF49

MNASANELAASFDLEKLTPEFYDNPYPTYRALRENEPVKRLRNGTVELTRYDDLVTTYKNTKSFSSDKKREFA
PKYGETPLYEHHTTSLVENDPPAHTRVRRLIMGALSPRAIAGMEPDIIKLVDGLLDAIAVKGNCELIEDFAAS
IPIEVIGNLLDVPHDERAPLRDWSLAILGALEPVVSPEVAVRGNKAVTDFLGYLRTLVARRRERPGNPERDVL
TRLIQGEDNGERLTEKELLHNCIFLLNAGHETTTNLIGNGLVALERNPDOQKORLIDHPELIKTAVEEMLRYES
SNQLGNRMTTERVELGGIMLDAGTSITLCIGAANRDPAQFPDPESFDIARTPNRHLAFATGAHQCAGMALARL
EGAIAVSRFLARFPNYAVSGOPVRGGRVRFRGEFLSVPCAIG

>CYP195A8 (523 51560) Bradyrhizobium sp. S23321

MNASAKELAASFDLTRLTAEFYDDPYPTYRALRENEPVKRLPNGTVEFLTRYEDLVTTYKNTKSFSSDKKREFA
PKYGDTPLFEHHTTSLVENDPPSHTRVRRLIMGALSPRAIAGMEPDIVRLVDGLLDAIAAKGACELIEDFAAS
IPIEVIGNLLDVPHDERGPLRDWSLATILGALEPVVSSEVAARGNKAVTIDFLAYLQTLVARRRENPGNPERDVL
TRLIQGEENGERLTEKELLHNCIFLLNAGHETTTNLIGNGLVALDRNPDOQKORLIDNPDMIKTAVEEILRYES
SNQLGNRMTTEAVELGGVMLDAGTSVTLCIGAANRDPAQFTDPERFDIARTPNRHLAFATGAHQCAGMALARL
EGAIATISRFLARFPTYAVSGOPVRGGRVRFRGEFLSVPCAIG

>CYP195A9 (BBta 2844) Bradyrhizobium sp. BTAil

MNDAAALAADFDLESLTPAFYADPYPTYRALRQYAPVKRLRNGSYVLTRYDDLVTAYKATKTFSSDKTREFAP
KYGASLLYEHHTTSLVENDPPAHTRVRRLIMGALSPRATAEMEPALIALVDGLLDRIAAEDRCELIEDFAAAT
PIEVIGNLLGVPHEERGPLRDWSLAILGALEPVVSEAQLSRGNRAVKAFLAYLEGLVARRRAAPGNPERDVLT
RLILGEADGERLSEKELLHNCIFLLNAGHETTTNLIGNGLVLLCEHPAERQRLIDAPSLIRTAVEEILRYESS
NOQLGNRMTTEPVELGGVKLEAGTSVTLCIGAANRDPAQFEDPERFDIGRLANRHLAFGTGAHQCAGMALARLE
GAVAISRFLARFPNYQLDGAPVRGGRVRFRGFASVPCRIGVGGG

>CYP195A10 (S58 51130) Bradyrhizobium oligotrophicum

MTDDAALASQEFDLERLTPEFYADPYPTYRALRQHAPVKRLRNGSYFLTRYDDLVTAYKATKTESSDKKREFAP
KYGASLLYEHHTTSLVENDPPAHTRVRRLIMGALSPRATAEMEPALIALVDGLLDRIAAKDRFELIDDEFASAT
PIEVIGNLLGVPHDERAPLRDWSLAILGALEPVLSAEQLARGNQAVGDFLTYLRGLVARRRTTPGNPERDVLT
RLTILGEADGERLSETELLHNCIFLLNAGHETTTNLIGNGLVLLCOQHPAERQRLIEEPGLIRTAVEEILRYESS
NOQLGNRMTTEAVELSGVRLEAGTSITLCIGAANRDPAQFDDPEREFDIARPANRHLAFGTGAHQCAGMALARLE
GAVATIARFLSREPNYQLDGSPVRGGRVRFRGFASVPCVVEG

>CYP195A11 (BRADO2499) Bradyrhizobium sp. ORS 278

MTDAAALADDEFDLERLTPGEFYADPYRTYRALRQYAPVKRMRNGSYFLTRYDDLVTAYKTTKAFSSDKKREFAP
KYGDSLLYEHHTTSLVENDPPSHTRVRRLIMGALSPRAIAEMEPALIALVDGLLDRIAAKPRFELIEDFAAAT
PIEVIGNLLGVPHEERGPLRDWSLAILGALEPVLTPEQLARGNQAVADFLDYLKTLVARRRARPGHPERDVLT
RLTIQGESDDENGGERLSEKELLHNCIFLLNAGHETTTNLIGNGLVLLCOQHPAERKKLIEAPALTIRTAVEEILR
YESSNOLGNRMTTEAVELGGITLAPGTSVTLCIGAANRDPAQFDDPERFDITRIANRHLAFGTGAHQCAGMAL
ARLEGAVATARFVSREFPNYQLAGEPVRGGRVRFRGFASVPCVVS

>CYP195A12 (Rpdx1l 1566) Rhodopseudomonas palustris DX-1

METAPAELAEAFDLARLTPDEFYDNPYPTYQALRTHQPVKRLPGGGYFLTRYDDLISVYKNTTLESSDKKREFA
PKYGESLLFEHHTTSLVENDPPSHTRVRRLIMGALTPRAIAGMEPDLIALVDRLLDAMASKDKVDLIEDFAAA
IPIEVIGNLLGVPODERAPLRGWSLATILGALEPVIGPEAFDRGNEAVREFLGYLETLIARRTAEPGDPERDVL
TRLILGEAGGEKLSAKELLHNCIFLLNAGHETTTNLIGNGLVTLADNPAQKORLIAEPGLIRTAVEEILRYES
SNQLGNRITTAQVEIGGVTMPANTSLTLCIGAANRDPAQFADPDRFDVARSPNRHLAFASGPHQCAGMALARL
EGATIALSRFLARFPDYALDGAPQRGGRVRFRGYLSVPCRLG



>CYP195A13 (RPB_3652) Rhodopseudomonas palustris HaA2

MEMPSRELAAEFELERLTPEFYDNPYPTYRALOQTHQPVKRLRNGGYILTRYDDLVTVYKNTTLEFSSDKKREFA
PKYGDSLLFEHHTTSLVENDPPAHTRVRRLITGALSPRAIAGMOPDLIALVDRLLDAMAAKAGVDLIEDFAAA
IPIEVIGNLLGVPHDERGPLRDWSLATILGALEPVIGPETFSRGNEAVRDFLAYLEILITRRRAEPGDPEHDVL
TRLIQGDDGTGEKLSAKELLHNCIFLLNAGHETTTNLIGNGLVALADNPAEKQRLIGOPGLARTAVEEILRYE
SSNOLGNRITTTEVEIGGVTMOQANTSLTLCIGAANRDPAQFPDPDREDVGRTPNRHLAFATGPHQCAGMALAR
LEGVIALTRFLARFPNYTLDGTPSRGGRVRFRGYLRVPCRL

>CYP195A14 (RPD _1807) Rhodopseudomonas palustris BisB5

METAPIELAAAFDLERLTRDFYDDPYPTYHALRTHEPIKRLRNGGYFLTRYDDLVEVYKNTTLESSDKKREFA
PKYGDSLLFEHHTTSLVENDPPAHTRVRRLITGALSPRAIAGMEPDLIALVDRLLDRMEAKGTLDLIEDFAAA
IPIEVIGNLLGIPHDERGPLRDWSLATILGALEPVIGPDTFARGNDSIRDFIAYLETLIARRRANPGDPERDVL
TKLIQGDGGGEQLSARELLHNCIFLLNAGHETTTNLIGNGLVALAVHPAEKQRLIAQPGLVRTAVEEILRYES
SNQLGNRITTADVEIGGVAMPANTSLTLCIGAANRDPEHFPDPDRFDVARSPNRHLAFATGPHQCAGMALARL
EGAIALRRFLARFPNYALAGAPTRGGRVRFRGYLQAPCRI

>CYP195A15 (M446_2531) Methylobacterium sp. 4-46

MSAVDAAERARRFDLRRLPEGFIEDPYPVYAALRTHAPVHVFAPGQVLLTRYVDLERVYKDAATFSSDKVVEEF
GAKFGPSPLYAHHTTSLVENDPPRHTRVRRITIAGALAPRAIASMEASIVALVDGLLDAAEERGRIDLIEDFAA
AIPVEVIGNLLGVPRAEREPLRAWSLAILGALEPVLDAATMEAGNRAVTEFLDYLKRLVAERRRRLGDPERDI
LTRLIQGEMEGERLSPEELLONCIFILNAGHETTTNLIGNGLHLLTOQWPEARERLLSEPDLLRRAVEEMLRFE
SSNOLGNRIAAKPFALGGRDFPAGTQITLGIGAANRDPDQFPDPDREFDVAREPNRHLAFASGIHQCVGMTVAR
LEGRIAIGRFLARFPSYALDGPPLRSRRVRFRGEFSRLPARVEA

>CYP195A16 (SPO1622) Ruegeria pomeroyil

MILOPPGPGERRGAARQFTGRNVMSETVMOTQIGKLDLTAPPPGFLENPFPEFYDALLAHAPVLAQPDGSVLLS
RHADLDRIYRDTTLYSSDKKAAFGPKEFGVGSPLFEHHTTSLVENDPPLHTRVRKIMTSALTPRAIARMEPGLE
ETVDHLLEAMAGRDRVDLIADFASTIPIQIIGNLLDVPMDERGPLRDWSLITILGALEPKLSAEQLAQGQQAVT
EFKTYLEDLVARRRARPGDPETDVLTRLIRGEGADQQOLSEIELLONCIFILNAGHETTSNLIGNGLALLHDYP
EERARLLADPSLLPSAVEEILRFRSPNQLGNRETTAETELDGRRLPRGTNLHLCIGAANRDPAVEDDPTREDI
ARKPNRHLAFAGGPHVCVGLTLARLEGRIALGRLLERFPDYCLLEGRVPGGRIRFHGYAELPARL

>CYP195A17 (Mnod 1189)Methylobacterium nodulans

MTDAALARSFDLRRLPDGEFCDDPYPVYAALRQHAPVHVFAEGHLLLSRYADLERVYKDAATESSDKTVEFGAK
YGPSPLYDHHTTSLVENDPPRHTRVRRIIAGALTPRAIASMEAGIVALVDGLLDAAAARGRIDLIEDFAAAIP
VEVIGNLLGVPRAERGPLRAWSLAILGALEPVLDPEAEAAGNRAVTEFLAYLDGLVAERRRRPGDPDKDILTR
LIRGEPGGERLAPEELLONCIFILNAGHETTTNLIGNGLHLLTLWPQARERLRAEPDLIRKAVEEMLRFESSN
QLGNRIAAKPFTMGGRAFPAGTRITLCIGAANRDPEQFPDPDRFDIARDPNRHLAFASGTIHQCVGMNVARLEG
RIAIGRFLARFPAYALDGPPLRSQRVRFRGFLRMPARLA

>CYP195A18 (RHPLAN 24330) Rhodoplanes sp. Z2-YC6860

MATIVADMAADEFDINRLDRAFLDDPYPTYRALRERDPVHRMPDGSYFLTRYDDLVAVYHDTKTWSSDKTVQEKP
KFGDSALYEHHTTSLVENDPPIHTRVRKLLAPAFTPRALKALOQPRIELLVDRLLDHAAEHGQIDLIEDFAAAT
PVOLIGDMLGIPODERGPLRDWSLSILGALEPVLSEQQLGGGMTAVEEFKAFLRDLVARROQREGAQDPGETILS
TLIGATDLGGTEPSGDKLSELELLHNCIFLLNAGHETTTNLIGNGIDLLRRHPDVMRDLAAHPQTIETAIEEF
LRMESSNQLGNRRAAADTRIGETAMPAGTYVHLCIGAANRDPAQFPEPDTLDIRRTPNRHLAFGFGIHTCAGN
SLARMEAQVAIGKLVRRFKSIECTSEPDRGGRARFRGFLHYPVSVK

>CYP195A19 (METH 10630) Leisingera methylohalidivorans

MSGGOHGEFVNIEEFDLANPPEGFLEDPFPFYDALLRGAPVLPQPDGSLLVCRHADLDRIYRDTTLESSDKKKV
FAPKFGAGSPLFEHHTTSLVFSDPPLHTRVRRIMTSALTPRALARMEPGLVETVDHLLDRMEGAAKVDLIEDF



AASTPIQIIGNLLDVPMAERAPLRDWSLAILGALEPALKADQLAAGHRAVEAFKAYLODLTARRRARPGNIET
DVLTRLINGEGADGTLSEVELIQONCIFILNAGHETTTNLIGNGLALLNDHPDOKQRVLEQPDLIKPAVEEVLR
FRSPNQLGNRETTAEVEIGGMKVPAGTNLHLLIGAANRDPEVFDKPGDFDAGRTPNRHLAFAGGPHVCVGLTL
ARLEGRIAIERLLHRFPGYRLLTGRVPGGRIRFRGYAALPAEMG

>CYP195A20 (Mag22A c22575) Methylobacterium aquaticum

MSDPALAEGFDLRRLPDGFIANPYPVYAALREHAPVHRLGEGQILLSRYADLERVYKDAATEFSSDKTVEFGAK
FGAGSGAGEAPSPLYRHHTTSLVEFNDPPRHTRVRRIIAGALTPRAVAAMEAGIVALVDDLLDRAAARGTIDLI
EDFAAATPVEVIGNLLGVPRDERGPLRDWSLAILGALEPVLPPEVEADGNRAVTAFLAYLDRLVDDRRRHPGD
PDKDILTRLIQGEVGGERLSPRSCCRTASSS

>CYP195D1 (Jann_0677) Jannaschia sp. CCS1

MLDIAQFDLNQIDAAFIEDPYSTLAALRRTSPVHPNADGSVYLTRHDDCLATYRSRDMLSDKTEAFGQKEFGEC
PLKVHHTTSLIFNDPPYHTVVRKLIAGAFTPRKLKEMERATERIVSRLLDRVEDLGELDVIADFGMMLPTETT
SIMLGVPEAYRAQLRGYSTAILGALDPVVSSSQMEAGNRAVEEFGAVLDDLINHRRANPDAAAEGEVLESLIF
GEHDGRTLTQEELVONCIFLLNAGHETTTSLVGNAVAVLLANPSEHRRLIDDPTLIGTAVEEILRVESPLOIG
NRLAGEDIALPSGPTIPKGTYIHTSIAAANRDPEVFADPDREFDVSRKPNPHIAFITGIHVCLGASLARMEGKI
AIGGFVKRFPKLAATGEGERLGLARFRGWTSLPIRVR

>CYP195E1 (SLO03B _4100) Polymorphum gilvum

MTVSTAADEVLSGOARGFNLFDPPEDYFDDPGPYFRLLRDGDPLHAQEDGSVLLTRYDDVRQVWRDLSGLVYK
GDOFRORFGEGPLLEHHTSTMLFRDNPDHDRLRNIVNPFEFAQTSIQQLSREFTQODVVDQEIEKVKRMGEFDEVR
DFAFRIPVTLICKIIGVPVEDADYIQAVGRKVLEPLNPKVPDSAIAEGHDAVAEFKTYLLPFLOEIKSRPSID
RAENILCAMAAAQREGVEISDDEILHMCIVTLNGGHETTTNLISQSIHFLMDDPESLKQLRDGEVPIATALEE
LIRFVTPLOLOGRRTTRDVVLDSGNGTIPAGTEVVLCOQASANRDERIFDSPDRLNLARRPNNHVGFGAGIHVC
LGRSLARLEASIATIPTVLRELPTLARGGDVRFQRNTRFRGLEQFPVRIA

>CYP195E2 (TQ29 17135) Confluentimicrobium sp. EMB200-NS6

MTEAARIDQTDSEKAQAFNLLAPPDDYFDDPSKYFRLLRDGDPVHRQADGTVLLTRYDDVRQVWRDLSGLVYK
GEYFEKKFGKGPLLEHHTSTMLEFRDNPDHDRLRDIVNPEFFSQTSIKSLTDEFTQDVIDREIKKVKOMGEEFDEVR
DFAFRIPVALICRVIGIPVEDADYIQGVGRKVLEPLNPQVSAEAIKQGHEAVTEFMGYLLPFLDEIKARRTID
PSESILCAMAAAQRNGVEVSDAEILHMCIVTLNGGHETTTNLISQSMHFLMDDPESKRQLVEGEVALPTALEE
LIRFITPLOLOGRRTTNDVELASGNGTIPAGTEVVLAQASANRDERVFEDPDRLNFARRPNNHVAFGAGIHVC
LGRPLARMEAPIALASVLKELPTLVRNGEARFQHNTRFRGLEELPVRLA

>CYP196A1 (b110894) Bradyrhizobium diazoefficiens USDA 110

MLPRSAGAGRNKVAVARCPFGQPTGALVMSMONVAAPALQFTAPRRNELTHIPGDEGWPVIGKTFQVLADPKG
HIEANGAKYGPVYRTHVFGETNVVLLGPEANELVMEDQOKLESSTHGWNKVLGLLFPRGLMLLDFDEHRLHRK
ALSVAFKSGPMKSYLSDLDRGISARVAQWKAKPGEMQLYPAMKQLTLDLAAASFLGADIGPEVDEINRAFVDM
VAAAVAPIRRPLPGTOMARGVAGRKRIVAYFROQIPLRRGNHGGDDLESQLCRATHEDGALLSEQDIIDHMSE
LMMAAHDTLTSSLTSFIGELAANPDWQDRLRAEVLALGLAPGAPSSEFDDLEKMPLSEMAFKEALRIKPPVPSM
PRRAMRDFTFKGFRIPAGTAVGVNPLYTHHMKDIWPEPDRFDPLRFTEEAQRNRHRFAWVPEFGGGAHMCLGLH
FAYMOAKCFARHFLONIEVSLAPGYKPDWOMWP I PKPRDGLKVRVKAV

>CYP196A1 (S23_69120) Bradyrhizobium sp. S23321

MSLONVAAPALQFTAPKRNELTHIPGDEGWPVIGKTFQVLADPKGHIEANAAKYGPVYRTHVEFGETNVVLLGP
EANELVMFDQOKLFSSTHGWNKVLGLLFPRGLMLLDFDEHRLHRKALSVAFKSGPMKSYLSDLDSGIAARVAQ
WKANPGEMQLYPAMKQLTLDLAAASFLGADIGPEVDEINRAFVDMVAAAVAPIRRPLPGTQOMARGVAGRKRIV
AYFROQIPLRRGNHGGDDLEFSQLCRATHEDGALLSEQDIIDHMSFLMMAAHDTLTSSLTSEVGELAANPDWQD
RLRAEVLALGLAPGAPSSFDDLEKMPLSEMAFKEALRIKPPVPSMPRRAMRDFTFRGEFTIPAGTAVGVNPLYT
HHMKEIWPEPDKFDPLREFTEEAQRNRHRFAWVPEFGGGAHMCLGLHFAYMOAKCFARHFLONIEVSLEPGYKPD
WOMWPIPKPRDGLRVRMKAV



>CYP196A1 (BCCGELAOOLl 35185) Bradyrhizobium sp. CCGE-LA0O1

MSMONVAASALQFTAPKRNELTHIPGDEGWPIIGKTFQVLADPKGHIERNGAKYGLVYRTHIFGETNIVLLGP
EANELVLFDQOKLFSSTHGWNKVLGLLFPRGLMLLDFDEHRLHRKALSVAFKSGPMKSYLSDLDRGISARVAQ
WKTKOGEMLLYPAMKQLTLDLAAASFLGADIGPEVDEINRAFVDMVAAAVAPVRRPLPGTQOMARGVKGRKRIV
AYFREQIPLRRGNHGGDDLEFSQLCRATHEDGALLSEQDI IDHMSFLMMAAHDTLTSSLTSFIGELAANPDWQD
RLRAEVLALGLAPDAPSSFDDLEKMPLTEMAFKEALRLKPPVPSMPRRAMRDESFKGFAIPAGTAVGINPLYT
HHMKEIWPEPDRFDPLRETEDAQRNRHRFAFVPFGGGAHMCLGLHFAYMOAKCFARHFLONIEVSLEPGYKPD
WOMWPIPKPKDGLRVRLKAV

>CYP196A2 (RPA0785) Rhodopseudomonas palustris CGA009

MSIQVADSSLVARLSPPKPSALAHVPGDEGWPIIGRTLAVLADPKGEVEKMARTYGPVYRSRVLGETSITLLG
PEANELVLFDNTKLFSSTHGWGPILGRLFPRGLMMLDFDEHRLHRRTLSVAFKAGPMQSYLAELNAGIAHRVA
EWRARPGEMLCYPAMKQLTLDLAATSFLGTAIGAETEEVNRAFIDMVAASVAPIRKPWPGTAMARGVKGRQORT
VAYFAEQIPIRRAKGGDDLFSQLCRATHDDGALLSNQAIIDHMSFLMMAAHDTLTSSLTSEVAALAAHPEWQQ
KLREETAGLGLKPGEPISFEQLDALPLTEMAFKEAMRLRPPVPSLPRRATRAFSFKGYTIPAGTMVAVNPLET
HHMPEIWPNPDOFDPLRFTDEASRGRHRFAWIPYGGGAHMCLGLNFAYMOQAKCFAVHLLOHLDLSLPPNYQAS
WOMWPIPKPKDGLRVNVAPLN

>CYP196A2 (Rpal 0853) Rhodopseudomonas palustris TIE-1

MSIQVADSSLVARLSPPKPSALAHVPGDEGWPIIGRTLAVLADPKGEVEKMARTYGPVYRSRVLGETSITLLG
PEANELVLFDNTKLFSSTHGWGPILGRLEFPRGLMMLDEFDEHRLHRRTLSVAFKAGPMQOSYLAELNAGIARRVA
EWRARPGEMLCYPAMKQLTLDLAATSFLGTAIGAETEEVNRAFIDMVAASVAPIRKPWPGTAMARGVKGRQRT
VAYFAEQIPIRRAKGGDDLESQLCRATHDDGALLSNQATIIDHMSEFLMMAAHDTLTSSLTSEVAALAAHPEWQQ
KLREETIAGLGLKPGEPISFEQLDALPLTEMAFKEAMRLRPPVPSLPRRATRAFSFKGYTIPAGTMVAVNPLET
HHMPEIWPNPDOFDPLRETDDASRGRHRFAWIPYGGGAHMCLGLNFAYMOAKCFAVHLLOHLDLSLPANYQAS
WOMWPIPKPKDGLRVNVAPLN

>CYP196A2 (Rpdxl 0945) Rhodopseudomonas palustris DX-1

MSIQVADSSLVARPVPPKRSALAHIPGDEGWPIIGRTLAVLADPKGEVEKMGRTYGPVYRSRVLGETSITLLG
PEANELVLFDNTKLFSSTHGWGPILGRLFPRGLMMLDFDEHRLHRRTLSVAFKAGPMQSYLAELNAGIARRIA
EWRSRPGEMLCYPAMKQLTLDLAATSFLGTAIGAETEEVNRAFIDMVAASVAPTIRKPWPGTAMARGVKGRQRI
VAYFAEQIPIRRAKGGDDLFSQLCRATHDDGALLSNQAIIDHMSFLMMAAHDTLTSSLTSEVAALAAHPEWQQ
KLREETIAGLGLKPGEPIGFEQLDALPLTEMAFKEAMRLRPPVPSLPRRATRAFSFKGYTIPAGTMVAVNPLYT
HHMPEIWPTPDRFDPLREFTDDASRGRHRFAWIPYGGGAHMCLGLNFAYMOAKCFAVHLLONLDLSLPPNYQTA
WOMWPIPKPKDGLRVQVAPAK

>CYP196A3 (Saro_3337) Novosphingobium aromaticivorans

MASIAPDSRTDLHTERANPHWVRLGGDHKLDHVPGEDGWPVLGTTLMQOLADPLGFQRRMVETHGPVEFRTRSFEG
RRGVNLIGADANELVLFDRDRLEFSNEQGWGPVLNLLFPRGLMLMDFEAHRVDRRALSTAFKPEPMRAYCSVLN
TGIAQAVQGWGGOMREFYDAIKALTLDTAASSFLGLPLGPEADRLNKAFVDMVQOASGGVVRRPLPEFTRMGKGVA
GRRLMVEYFGRLVRERRADPGODMESQFALATREDGSLLPEDVVVDHMIFLMMAAHDTITSSATVLEWQLARN
PDWODRLRAEARAVTGGDGLPLAYEDLGRMELTEMAFKEALRFMPPVPNMPRRALRDFEFGGYRIPAGTPVGI
SPAAVHADPAHWPEPDRFDPLRFTPENVSGRHKYAWVPFGGGAHMCLGLHFAYMOQVKLLVSHILTRYEVAMQP
GPAPSWQAWPIPKPRDGLRVEMRRIC

>CYP196A4 (BJ6T 09060) Bradyrhizobium japonicum USDA 6

MSMONVAPALPFIAPKRNELTHIPGDEGWPIIGKTFQVLADPKGHVEANGAKYGPVYRTHIFGETNVVLLGPE
ANELVLEFDQOKLESSTHGWNKVLGLLFPRGLMLLDFDEHRLHRKALSVAFKSGPMKSYLSDLDRGIAARVAQW
KAKPGEMKLYPAMKQLTLDLAAASFLGADIGPEVDEINRAFVDMVAAAVAPIRRPLPGTOMAAGVKGRKRIVA
YFREQIPLRRGNHGGDDLEFSQLCRATHEDGALLSEQDIIDHMSFLMMAAHDTLTSSLTSEFIGELAANPDWQDR
LRAEVLALGLAPGSPSSFDDLEKMPLSEMAFKEALRIKPPVPSMPRRAMRDEFTFKGFTIPAGTAVGVNPLYTH



HMKDIWPEPDRFDPLRFTEEAQRNRHRFAWVPEFGGGAHMCLGLHFAYMOAKCFARHFLONIEVSLEPGYKPEW
OMWPIPKPRDGLRVRVKAV

>CYP196A4 (RN69 04425) Bradyrhizobium japonicum E109

MSMONVAPALPFIAPKRNELTHIPGDEGWPIIGKTFQVLADPKGHVEANGAKYGPVYRTHIFGETNVVLLGPE
ANELVLFDQOKLFSSTHGWNKVLGLLFPRGLMLLDFDEHRLHRKALSVAFKSGPMKSYLSDLDRGIAARVAQW
KAKPGEMKLYPAMKQOLTLDLAAASFLGADIGPEVDEINRAFVDMVAAAVAPIRRPLPGTOMAAGVKGRKRIVA
YFREQIPLRRGNHGGDDLEFSQLCRATHEDGALLSEQDIIDHMSFLMMAAHDTLTSSLTSEFIGELAANPDWQDR
LRAEVLALGLAPGSPSSFDDLEKMPLSEMAFKEALRIKPPVPSMPRRAMRDEFTEFKGFTIPAGTAVGVNPLYTH
HMKDIWPEPDREDPLRFTEEAQRNRHRFAWVPEFGGGAHMCLGLHFAYMOAKCFARHFLONIEVSLEPGYKPEW
OMWPIPKPRDGLRVRVKAV

>CYP196A7 (LMTR13 01240) Bradyrhizobium icense

MSMQSIASPVYSFTPPRRNSLTHIPGDEGWPLIGKTLEVLADPKGQVERQSKKYGLVYRSHLFGETSLVLLGP
EANELVLFDQOAKQFSSTLGWGRILGLLFPRGLMLLDFEEHRLHRRALSVAFKSGPMKSYLADLDTGIAARVAQ
WKAQPGPMLLYPAMKQLTLDLAATSFLGAGIGPEVDEITRAFVDMVAASVAVIRKPLPGTOMARGVKGRKRIV
AYFSEQIPIRRAKGGGDDLESQLCQATHEDGALLSTQDIVDHMSFLMMAAHDTLTSSLTSEVGELAAHPEWQQ
KLRDEVASLGAAADAPTTEFDNLEAMKVTEMAFKEALRLKPPVPSMPRRAIRDFTFKGYAIPAGTMVGINPLET
HHMPEIWPEPEKFDPTRETDEAQRNRHRFAWVPYGGGAHMCLGLHFAYMOAKCFARHFLONLEVSLEPGYKPD
WOMWPIPKPRDGLRVLVKPV

>CYP196A8 (BRADO0504) Bradyrhizobium sp. ORS 278

MVSEPIRLTSPRRNSLTHIPGDEGWPIIGKTFEVLADPKGHVERNARKYGPVYRSHMFGEVNVVLLGPEANEL
VLEDQAKLESSAHGWGHILNLLEFPRGLMLLDFEEHRMHRKALSVAFKAGPMKSYLSGLDHGIAARIAQWRERP
GEMLFYPAIKQLTLDLAATSFLGTEIGPEVDTINRAFIDMVAAAVAPIRKPLPGTOMARGVKGRQORIVAYFSE
QIPLRRARSDGDDLFSHLCRATDDEGALLSTODIVDHMSFLMMAAHDTLTSSLTSEVAQLAANPAWQOKLRAE
VYSLGLAKDEPMTSEHLEKMKLTEMAFQETLRLMPPVPSLPRRPVRDFTFKGFKIPAGTGVGVNPMYTHHMPE
IWPEPQREFDPLRFTDEAQRGRHRFAWVPFGGGAHMCLGLHFAYMOAKCFARHFLSNVEVSLAPGYQPSWQVWP
IPKPRDGLKVQLKAV

>CYP196A9 (BBta 7679) Bradyrhizobium sp. BTAil

MVSDPIRLTAPRRNSLTHIPGDEGWPIIGKTFEVLADPKGHVERNARKYGPVYRSHMEGEVNVVLLGPEANEL
VLFDOAKLFSSAHGWGHILNLLFPRGLMLLDFEEHRMHRKALSVAFKAGPMKSYLTGLDRGIAARIAQWKQTP
GEMLEFYPAIKQLTLDLAATSFLGTEIGPEVDAINRAFVDMVAASVAPIRKPLPGTOMARGVKGRORIVAYFSE
QIPLRRAKGDGDDLFSHLCRATDDHGALLSTODIVDHMSFLMMAAHDTLTSSITSEFIAQLAAHPEWQOKLRDE
VASLGLVAGAPMASEHLEKMKLTEMAFQETLRLMPPVPSLPRRPIRDFTFKGYAIPAGTGVGVNPMFTHHMPE
IWPEPERFDPLRFTDEAQRGRHRFAWVPFGGGAHMCLGLHFAYMOVKCFARHFLSNIEVSEFAPGYRPNWQVWP
IPKPRDGLRVMLKAV

>CYP196A10 (S58 71560) Bradyrhizobium oligotrophicum

MSMQOHVVSDAIRLTPPRRNSLTHIPGDEGWPIIGKTFDVLADPKGHVERNARKYGPVYRTHMEGDVNVVLLGP
EANELVLFDQAKLFSSAHGWGHILNLLFPRGLMLLDFDEHRMHRKALSVAFKAGPMKSYLAGLDRGIAARIAQ
WKOAPGEMPEFYPATIKQLTLDLAATSFLGSDIGPEVDDINRAFIDMVAAAVAPIRKPWPGTOMARGVRGRQRVV
AYFSEQIPLRRAKGDGDDLEFSHLCRATDEQGALLSTQDIVDHMSFLMMAAHDTLTSSLTSEVAQLAAHPQWQQ
KLRAEVASLGLANGDPMSSEHLEQMKLTEMAFQETLRLMPPVPSLPRRPIRDFTFKGYAIPAGTGVGINPMET
HHMPEIWPEPETFDPMRFTDEAQRGRHRFAWVPEFGGGAHMCLGLHFAYMOAKCFARHFLSNIEVSFAPGYQPS
WOVWPIPKPRDGLKVILKPV

>CYP196A11 (LH19 03345) Sphingopyxis macrogoltabida 203
MNAPTKINWPEARFGPETQHWLPRNPDAALDHIPGEDGMPVIGNTLDQLRDYPAFTRRMVATYGRVYRNNSFEG

GRSVALHGPEANELVMEDRDKIFSSEQGWGPVLNLLEPRGLMLMDFEKHRADRKLLSVAFKPEPMRHYADSLN
EGIARRVAEWSGKSFKFYPAIKELTLDLAATSFLGIPWGPEADKVNKAFVDMVQASIGIVRVPLPEFTAMGRGA



RGRAYLVDYFGRMVPERREGSGEDMFSQICRTKDDNGDYMSVEAIVDHMNEFLMMAAHDTITSSVTSLVYMLGK
HPEWQDRLREEMLAVAPAGEGVGHNSLGELEMTEWAFKEALRLVPPVPSFPRRALKDFEYGGYRIPAGTSVGV
SPAFTHMMEEHWPEPEKFDPMREFSPEVARERHKYAWVPFGGGAHMCLGLHFAYMOQAKIFFHHVVTTHRIVLPD
GYAPDWQVLPIPRPKDGLTVTFAPL

>CYP196A12 (LH20 02570) Sphingopyxis sp. 113P3

MNAPARIEWSEARFGPDTQHWLPRNPDSALDHIPGEDGLPILGNTLDQLRDYPAFTRRMVAKYGHVYRNNSEG
GRSVSLHGPDANELVMFDREKIFSSEQGWGPVLNLLFPRGLMLMDFEKHRADRKTLSVAFKPEPMRHYAESLN
EGIRHRVAAWSGSTFKEFYPAIKELTLDLAATSFLGIPWGPEADKVNKAFVDMVQASIGVVRVPLPEFTAMGRGA
KGRAYLVDYFSRMVPDRREGSGADIFSQICRALDDNGDHLPVDAIVDHMNFLMMAAHDTITSSITTLVWQLAD
HPEWQDRLREEMLRVAPAGEGVGHNSLGELELTEWAFKEALRLVPPVPSFPRRALKDFEFGGYRIPAGTSVGV
SPAFTHMMEEHWPEPEKFDPMRFSPEVARERHKYAWVPFGGGAHMCLGLHFAYMOQAKIFFHHVLTTHRIVVAQ
GYEPEWQILPIPRPKDGLVVTFQPL

>CYP196A13 (SKP52 05010) Sphingopyxis fribergensis

MNAPTNIQPVSSQWSEKRFGPDTLHWLPRNSDSAIDHIPGEDGMPVIGNTLEQLGDYRGFTNRMVAKYGRVYR
NNSFGGRSVALHGPEANELVMFDRDKIFSSEQGWGPVLNLLFPRGLMLMDFEKHRADRKILSVAFKPEPMRHY
AESLNEGIRDRIGKWSGKTFKEFYPAIKELTLDLAATSFLGIPWGPEADKVNKAFVDMVQASIGVVRVPLPFTA
MGRGAKGRAYLVEYFGKMVPERRDGTGEDMFSQICRTRDDNGDHMSVEAIVDHMNEFLMMAAHDTITSSITSMV
WELAKHPEWQDKLREEMLAVSPAGEGVGHNSLGQLEMTEWAFKEALRLVPPVPSFPRRALKDFEYGGYRIPAG
TSVGVSPAYTHMMAEHWPDPEKFDPMRESPEVARERHKYAWVPFGGGAHMCLGLHFAYMOAKIFFHHVVTTHR
IVVAEGYAPEWQVLPIPRPKDGLTVSEFVPLA

>CYP196A14 (Sala 0663) Sphingopyxis alaskensis

MNAPTQIHPASSRWSAARFGPDTQHWLPRNPDSAIDHIPGEDGLPIIGNTLEQLRDYPAFARRMVAKYGPVYR
NNSEFGGRSVALYGPEANELVMEFDRDKIFSSEQGWGPVLNLLEFPRGLMLMDFEKHRADRKLLSVAFKPEPMRHY
ADALNDGIRGRVASWSGRTFQFYPAIKELTLDLAATSFLGIPWGPEADKVNKAFVDMVQASIGIVRRPLPETA
MGRGAKGRAFLVDYFSRMVPERREGAGEDMFSQICRTRDDNGDYMPVDAIVDHMNEFLMMAAHDTITSSITTLV
WELARHPDWODRLREEMLAVAPAGEGVGHNSLGELELTEWAFKEALRLVPPVPSFPRRALKDFEFGGYRIPAG
TSVGVSPAFTHMMEEHWPEPERFDPMRESPEVARGRHKYAWVPFGGGAHMCLGLHFAYMOAKIFFHHVVTTHR
ISVAPGYAPEWOMLPIPRPKDGLTVTFEPLK

>CYP196A15 (ACA14 12370) Sphingopyxis terrae

MNAPTTIEWSERREFGPETAHWMPRNAETALDHIPGDDGIPVLGTTLAQLKDPVGEFTNRMVAQHGKVYRAKSFEG
GRGVSLVGPEANELVLEFDREKIFSSEQGWGPVLNLLFPRGLMLMDFEKHRADRKTLSVAFKPEPMRHYAGALN
EGIGSRIGAWSGKSFKFYPAIKQLTLDLAATSFLGIPWGPEAERINKAFVDMVQASIGIIRVPMPEFTAMGRGV
AGRKFLVDYFTRLVPERRASEGEDIFTQICHAKDDDGEYLSVEATIVDHMNFLMMAAHDTITSSITSLVWLLAR
HPEWQDRLRDEMLSVAPAGEGVGHNSLGELELTEMAFKEALRLIPPVPATPRRALRDFEFGGYHIPAGTNVGI
NPSYTHMMAEYWPDPERFDPLRFAPEAVRGRHKYAWVPFGGGAHMCLGLHFAYMOAKIFFHHVLTTHRIRIAD
GYAPDWHMWPIPRPKDGLTVTEFDPL

>CYP196A16 (SGRAN 1363) Sphingopyxis granulil

MNAPANSMWSERRFGPDTAHWLPRGPESALDHIPGDDGIPLLGTTLAQLRDPVGEFTNRMVDRHGKVYRARSFEG
GRGVSLVGPEANELVLEFDRDKLESSEQGWGPVLNLLEFPRGLMLMDEFDKHRADRRTLSVAFKPEPMRLYADALN
EGIRDRVARWSGTRFAFYPAIKQLTLDLAATSFLGIPWGPEAERINKAFVDMVQASVGVVRVPLPEFTAMGRGV
AGRKFLVEYFTKMVPERRASTGDDIFTQICQAKDEEGEYLSVEAIVDHMNFLMMAAHDTITSSVTSLVWLLGR
HPEWQDRLREEMLRVAPAGEGVGHNSLGELELTEWAFKEALRMIPPVPVIPRRALRDFEFGGYRIPAGTNVGV
SPSYTHMMDEYWPDPERFDPMRFAPDAAKGRHKYAWVPFGGGAHMCLGLHFAHMOQAKIFFHHVLTTHRIEIAD
GYAPDWOMWPIPRPKDGLTVTLTPL

>CYP196A17 (BSY18 484)Blastomonas sp. RAC04



MATVLAPQAPAAPREMEFPDHSIQRDSGNPHWTPLPGSNALDHIPGEDGLPILGVTLRMLADPEGFGNEMRAKY
GPVYRTNAFGRROQVALFGADANELVLEDRDKVFSSEQGWGPVLNLLFPRGLMLMDEFDHHRADRRALSTAFKPA
PMRHYAESLNEGIGARVLOWSNKDITFYSEIKKLTLDLAATSFLGIPWGPEADKINTAFVDMVQASIGVVRRP
LPFTKMGKGVAGRKFLVDYFTPQVLORREQOGPDMEFSQFCRATRDDGSLLTTDEVVDHMNELMMAAHDTITSS
ASSLIWLLAKNPEWQDKIRAELLEHAPAGAPMPYDALPNLELTEMAFKEALRLIPPVPSTPRRALKDFEFGGY
RIPAGTPVSISAAYTHKOEEHWPEPHREFDPLREFTPEATRNRHKYAWVPFGGGAHMCLGLHFAYMQIKVLLHHV
LSQHRIVIEPGYEPGWQAWPIPQPKDGLKVRFETL

>CYP196A18 (LPB140 11945) Sphingopyxis sp. LPB0140

MSYAHSEEANPHWVRPPSLKDIEHIPGETGLPLIGNTFAVLADPIGEFGNKMOANYGKIYRNRAFGONTVMLLG
PDANELVLFDRNKLFSNEQGWGPVLNLLEFPRGLMLMDEFDHHRMDRKALSTIAFKPEPMRAYCTALSQGIYRRIA
DWPNDLOFYPAIKQLTLDLAATSFLGIDWGPEADKINTAFVDMVAASVGVARTPIPFTKMARGVAGRKYLIDY
FTPOIAERRRNENMODMFSQFCRATREDGEYMADDE IVDHMNEFLMMAAHDTITSSITSMVWLLAKNPDWOEKL
REECLSIAPAGGAIAYEDLSKFTLTEMAFKESLRLIPPVPSIPRRAVKDFEFGGYHIPAGTAVGVAPSEFVHHM
AEYWPEPEKFDPMRFTPEATKERHKFAWVPEFGGGAHMCLGLHFAYEQMKIFMHHLLTSRSIEVNNGYEPKWQA
WPIPKPKDGLHVTLRPL

>CYP196A19 (AZES9 13075) Sphingorhabdus sp. M4l

MATIAEKPHGYPYQESANPHWVKPPSQEQLAHIPGEQGLPIVGTTLKVIKDPIGFGOYMFQRYGSVYRTYSFEG
KONVMMLGADATELVMENKDKIFSSEQGWGPVLNNLFPRGLMLMDFERHRADRKALSVAFKPGPMKHHCEVLG
TGILDRVGDWSGTEFEFYPAIKSLSLDTAASAILGIPWGPEADKINEAEFVDEVQASIGVVRKPIPFTKMWKGV
KAREYLLEYFTPQVKERRAKGGEDIFTQICLATHENGELLTEDEVVDHMNFLMMAAHDTITSSATSMTYLLAK
HPEWQDRLREECLSVAPAGTVLTIEQLGKLQLTEMAFKEALRMIPPVPSIPRRALKDFTEFRNYTIPAGTNIGI
SPOQFVHKMEKHWPDPDKFDPLRFTPENSAGRHKYAWVPFGGGAHMCLGLHFAYMQIKILMHAMLTQHRVVLQOG
GPDYEPNWQVEFPIPQPRDGLPVRLERL

>CYP196A20 (A6F68 00151)Altererythrobacter dongtanensis

MATLAEPPIRTNPTDEIPPANWRVGHPDDAALAHIPGERGLPLVGNTFRLLADPIAFGWRMYRTYGPVYKNWA
LGGWHVALIGAEANEMILMDRDKIFSSEQGWGPTLHRLFPRGLMLMDFEHHRVDRRALSTAFKPEPMRHYAAA
LDRGIASEVAGWTGDMLEFYPATKQLTLDLAAESFLGGGLGPDAPKINQAFVDMVQASVAPIRRPLPFTQOMKRG
VDGRSYLVDLEFTRETHRRRAGEGLGQDMEFSQFATAIREDGSLLPVDAVVDHMNELMMAAHDTITSSATSLVWL
LAKNPEWQERLRQEILAVTGGPDASGTPRGAAYDDLGKLELVEMAFKEALRLTIPPVPSLPRRALRSFEYKGFER
IPAGTEVGENVYLTHRLEEHWGDDVEAFDPLREFTPEKVKARHKYAWVPEFGGGAHMCLGLHFAYMOVKILMAQL
LORYRIEVADGYAPEWQPWPIPKPKDGLKITLKPL

>CYP196A21 (RPB_4636) Rhodopseudomonas palustris HaA2

MSIQVADSSLVATLAPPPRSALAHIPGDEGWPIIGRTLHVLADPKGOVEMMGRLYGPVYRSRVLGETSITLLG
PEANELVLFDNTKLFSSTHGWGSILGLLFPRGLMMLDEFDEHRLHRKALSVAFKAGPMQSYLAELNSGIARQVA
OWRAQPGEMLCYPAMKQLTLDLAATSFLGTAIGAETAEVNAAFVDMVAASVAPTRKPWPGTAMARGVRGRQRI
VAYFSEQIPIRRAEGGDDLFSHLCRATHDDGALLSTQDIVDHMSFLMMAAHDTLTSSLTSEVAALAAAPEWQR
RLCEEIGGLGLKPGEPIAFEQLDALPLTEMAFKEAMRLRPPVPSLPRRATREFSFKGYTIPAGTMVAINPLYT
HHMPEIWPAPDRFDPLRFTDEAQRGRHRFAWVAYGGGAHMCLGLNFAYMOAKCFAVHLLONLSLDLPPNYQSS
WOMWPIPKPKDGLRVRIAPLQ

>CYP196A22 (RPD _0772) Rhodopseudomonas palustris BisBb5

MSIQVADSSLVATPIAPPRSALAHIPGDEGWPIIGRTLEVLADPKGQVOMMGRTYGPVYRSRVLGETSITLLG
PEANELVLEDNTKLEFSSTHGWGSILGLLFPRGLMMLDFEEHRLHRRALSVAFKAGPMQSYLAELNSGIARRVA
QOWRAQPGEMLCYPEMKRLTLDLAATSFLGTAIGAETAEINAAFVDMVAASVAPIRKPWPGTAMARGVKGRKRI
VAYFSEQIPIRRAKGGDDLEFSQLCRATHEDGALLSTQDIIDHMSFLMMAAHDTLTSSLTSEFVAALAADPEWQQ
RLRAETAALGLKPGEPISFEQLDALPLTEMAFKEAMRLRPPVPSLPRRATREFSFRGFAIPAGTMIAINPLHT
HHMPEIWPDPDRFDPLREFTDEAQRGRHRFAWIPYGGGAHMCLGLNEFAYMOAKCFAVHLLONLSLSLPPNYQSS
WOMWPIPKPKDGLRVNVTPLH



>CYP196A23 (RPE_0895) Rhodopseudomonas palustris BisA53

MSLOQFADSSAGSMAPPKRSALSHIPGDEGWPMVGRTFQVLADPKGEVERMAATYGPVYRSRVLGETSITLLGP
EANELVLFDQAKNFSSTHGWGPILGRLFPRGLMMLDFDEHRLHRRALSVAFKSGPMQSYLAQLDSGIAARVKQ
WRGKPGEMLCYPAMKQLTLDLAATSFLGGDLGAEVDEITKAFVDMVAAAVAPIRKPWPGTAMARGVRGRQRIV
AYFSEQIPIRRAKGGDDLESQLCQATHEDGALLSTQDIIDHMSFLMMAAHDTLTSSLTSEFVALLAANPEWOQK
LRDEVHSLGIGPNEALPFAKLDEMPLTEMAFKEAMRLKPPVPSIPRRAVRDFSFRGFTIPAGTMVAVNPIYCH
HMAQVWPEPDKEFDPLRFTEEETRKRHKFAWVPEFGGGAHMCLGLHFAYMOAKCFTRHFLONLSVSLEPGYQPQW
QLWPIPKPKDGLKVQIAPAR

>CYP196A24 (RPC_4693) Rhodopseudomonas palustris BisBl18

MSLQOIADGSGRPSLAPPKRGALNHIPGDEGWPIIGRTLOQVLADPKGEVERMAATYGLAYRSRVLGETSITLLG
PEANELVLFDQAKNFSSTHGWGPILGLLFPRGLMMLDEFDEHRLHRRALSVAFKAGPMQSYLAALDAGIATRVA
QWRNEPGEMLFYPAMKQLTLDLAATSFLGAEIGPEVDDITRAFVDMVAAAVAPTIRRPWPGTAMAKGVRGRRRI
VGYFSEQIPIRRAKGGDDLESQLCQATHEDGALLSTQDI IDHMSFLMMAAHDTLTSSLTSFVALLAANPEWQOR
KLRDEVAALDVPDGQTLPFDKLDAMPLTEMAFKEAMRLKPPVPSIPRRAVRDFSFQGFAIPAGTLVAVNPLE'S
HHMPOQIWPEPEKFDPLRFTEEAQKARHRFAFVPFGGGAHMCLGLHFAYMOQAKCFTRHEVONLEVSLAPGYAPE
WOMWPIPKPKDGLKLTLTPRRD

>CYP196A25 (AM2010_2618) Altererythrobacter marensis

MATLAQESTPGTAQPAPPPRHWRERTLTEADLAHIPGEGGLPFVGNTFRMLADPHAFTRRMVETYGPVYRNKA
FGGWNIALVGADANELVLEFDREKLEFSSEQGWGPILDRLFPRGLMLMDFDHHRADRRALSIAFKPGPMRHYAGS
LNRGIAQSVKNWGGAPMQFYPAIKALTLDLAADSFIGIPWGPEADRINEAFVDMVQOASVAPVRRPLPFTLMRK
GVIGREFLVEYFTRETHRRRAEGGGODMEFSQFATATREDDTLLPVDEVVDHMNFLMMAAHDTITSSATTLVQM
LARHPEWQERLRAEIVALTGGGGDVDYDDLGKFELTEMAFKEALRMIPPVPSTPRRALRAFEFGGYRIPAGAP
VGINAQYVHHMEEHWPDPERFDPMREFTPDQVKARHKYAWVPFGGGAHMCLGLHFAYMOQVKILMAQLLTRYEIV
TEAGYSPDWQAWPIPRPKDGLKVTEFRPL

>CYP196A26 (A9D12 06330) Porphyrobacter neustonensis

MATLAQRPTEPAAPPAHWGEGRLTDADLAHIPGDAGWPVVGNTEFTMLANPHAFAERMIKTHGKVYKNRAFGGW
QIALIGAEANELLLENKDKIFSSEQGWGPVLDQLFPRGLMLMDFDHHRIDRRALSTIAFKPEPMRHYSGALNRG
IAREVAGWAGPQEFYPATKKLTLDLAADSFIGLPWGPEADRINEAFVDMVQASVAPVRKPLPFTKMKKGVDGR
AFLVDYFTRETLRRRAEGGGODMFSQFATATREDGSLLPVDEVVDHMNEFLMMAAHDTITSSATSLIYHLATNP
EWQEKLRAEIFAVTGGPDGEGNPRPLDYDDLAKLDLTEMAFKESLRMIPPVPSMPRRALREFEYGGYRIPAGA
MVGINIYWTHHSEEYWDNPHVEFDPMRETPDKVKARHKYAWVPEGGGAHMCLGLHFAYMOVKILLAQLLORYRT
EAPAGYNPDWODWPIPQPKDGLKVTETPL

>CYP196A26 (BG023 11724) Porphyrobacter sp. LM 6

MATLAEAPTARDAAPADAPRHWGEGRLTEADLAHIPGEAGWPVVGNTEFTMLANPHAFADRMIKTHGKVYKNRA
FGGWQIALIGAEANELLLEFNKDKIFSSEQGWGPVLDQLFPRGLMLIDFEHHRIDRRALSIAFKPEPMRHYSGA
LNRGIAREVAGWAGPMEFYPATIKKLTLDLAADSEFIGLPWGPEADKINEAEFVDMVQASVAPVRKPLPEFTKMKKG
VDGRAFLVEYFTRETLRRRAEGGGODMEFSQFATATREDGSLLPVDEVVDHMNFLMMAAHDTITSSATSLIYHL
ATNPEWQEKLREEIMAVTGGPDGDGNPRPLDYDDLAKLDLTEMAFKESLRMVPPVPSMPRRALREFEYGGYRI
PAGAMVGINIYWTHHSEEYWDKPFTFDPMRETPDKVKARHKYAWVPFGGGAHMCLGLHFAYMOVKILLAQLLQ
RYRIEAAPGYNPEWQODWPIPQPKDGLKVTEFKPL

>CYP196A27 (ELI 11310) Erythrobacter litoralis HTCC2594

MPDVADIAHIPGEKGWPIVGHTFTQLRDPHAFTRRMVETYGKVYRVHSFGGWNVALIGAEANELVLENKDKIF
SSEQGWGPVLDQLFPRGLMLMDFDHHRIDRRALSTAFKPGPMRHYAGALNSGIAREVAKWDGTMLEQPATKQL
TLDLAADSFLGIPWGPEADKINEAEFVDMVQASVAPVRKPLPFTKMKKGVDGRAFMVDFLTRETNRRRAEGGGQ
DMFSQFATATREDGSLLPVDQVVDHMSFLMMAAHDTITSSATSMIHKLAQYPEWQEKMREEIFAVTGGPDGSG
TPRNLEYDDLGKLELTEMVEFKETLRSIPPVPSMPRRALKTFEFGGYRIPAGQHVGINIHYTHHSEEYWDDPFA



FDPMRFTPELVKARHKYAWVPFGGGAHMCLGLHFAYMOIKVLMTHLLORYRIVESEGYDPEWQAWPIPQPKDG
LKIELKTL

>CYP196A28 (Ga0102493 11527) Erythrobacter litoralis DSM 8509

MATLAHPHAGADARSFDHWSEGRIDDSDLSHIPGEAGWPVVGNTFRMLADPHGFARRMIDTYGKVYKNRAFGG
WOVALIGAEANELLLFDRNKMFSSEQGWGPILDQLFPRGLMLIDFEHHRVDRRALSTIAFKPEPMRHY SGALNS
GISREVESWEGPMTFYTAIKKLTLDLAADSEFIGIPWGPEADRINEAFVDMVQASVAPVRKPLPEFTKMKKGVDG
RAYLIDYFTRETHRRRAEGGGQODMEFSQFATATREDGSLLPVDEVVDHMNFLMMAAHDTITSSATSLIYYLAKN
PEWQEKLREEVFAVTGGPDGSGKARALDYDDLGKLELTEMAFKEALRMVPPVPSMPRRALREFEYEGYRIPAG
TMVGINIYWTHHSEEYWEDPFTEFDPMRETPDKVKARHKYAWVPFGGGAHMCLGLHFAYMOVKILTIAQLLORYR
IEVADGYAPAWQEWPIPQPKDGLKVEFEFVKL

>CYP196A29 (WG74 05250) Citromicrobium sp. JL477

MATLAAHQPANVRPOQHWKDANPTKADLSHIPGEQGLPVVGNTLKMLADPVGFTKGMVEKYGRVYRNNAFGGTV
VALIGADANELVLEFDRNKIFSSEQGWGPILDKLFPRGLMLMDFDHHRADRKALSIAFKPEPMRHYVGSLNRGI
SERMEEWGAGEMKFYPAIKQLTLDLAADSFIGIPFGAEADKVNQAFVDMVQASVAPTIRQSLPFTKMKRGTDGR
AYLVEYFTKETQRRRAEGGGODMEFSQFATATRDNGELLPVDEVVDHMNFLMMAAHDTITSSATSLVYYLARSP
EWQODKLREELRAITGGEGRALNYEELAKAELTEMAFKEALRMIPPVPTIPRRALEAFEFGGYHIPAGTPVGVN
PTFVHNDPEIWDSPETFDPMRFTREAEKARHKYAWVPFGGGAHMCLGLHFAYMQIKILMAHMLTRYRIEVAED
YAPDWOAWPIPOPKDGLOIRLVRI

>CYP196A30 (AMC99 02233)Altererythrobacter epoxidivorans

MATLAAHENAEFRPTHWSQRLPADALDHIPGEAGLPIVGNTFRMLADPHGFAQEMVAKYGKVYKGRAFGGWQV
ALTGAEANELLLEFDRDKIFSSEQGWGPILDKLFPRGLMLIDFDHHRADRRALSIAFKPGPMRHYSGSLNAGIA
RETAKWADREMREYPAIKQLTLDLAADSFIGIPWGPEADKINTAEFVDMVQASVAPIRAPLPFTOMKKGVDGRK
YLVDYFTRETHRRRAEGGGODMFSQFATATHEDGSLLPVDEVVDHMIFLMMAAHDTITSSATSLIYLLAKNPD
WONKLROQEVISVTGGVDASGKPRPLSYDDLGKLELTEMAFKEALRMIPPVPSMPRRALKSFEYGGYRIPAGTS
VGINIHMVHHMEEYWPEPEKFDPMRFTPEQVKARHKYAWVPFGGGAHMCLGLHFAYMOQVKILMAQLLPQYSIE
IAEGYDPKWQPWPIPKPKDGLKVAFRRL

>CYP196B1 (RD1 3506) Roseobacter denitrificans

MPPLRPFKARSNMPTRAALSHIPGPPTPPLIGHTLKIARDSYGTQQODYIKRYGPVYKTKMLGVWRVNLCGPDA
LOHVLLDKDKIFSSTGGWDALRRIYPGGLILODFDKHRQDRRILTAAFRASATRDYRMRMGEIMLDLLOHWPK
DAPFDEFYEAIKDLTLRMGGAVEMGLPLDGDLAKQINRAITDEIRASVTPIRTAIPFTPMWRGIRGRDELRETFE
RKMIPERRARGGDDFEFSOMCMAKDEDGKGWSEDEILNHENLLIMAAHDTTATSLTVIMAALGTHGDWQORLID
EVDGLGDGDLDEEALGOMKETDKVFREALRLVPPVPFIPRMATRDFHWHGYDIPAGTSLALNPGVTMLSPELF
SNPTOFDPDRFAPDRAEDRIHRFAWTPFGGGAHKCIGMHFATMOQVKLFIATLLRORRIELPGGAPEWHRMPIP
KPKGGLPVLLPAR

>CYP196B1 (RLO149 c027090) Roseobacter litoralis

MPTRAALSHIPGPPTPPLIGHTLKIAKDSYGTQQEYIKRYGSVYKTKMLGVWRVNLCGPDALEHVLLDKEKIF
SSAGGWDALRRIYPGGLILODFDKHRQDRRILTAAFRASATRDYRVRMGAIMLDLLOQHWPKDAPEFDEFYEAIKD
LTLRMGGAVEFMGLPLDGDLAKQINRAITDEIRASVTPIRAPIPFTPMWHGVRGRDEFLRETFRKLIPERRKNGG
DDFFSOMCMATDEDGKGWSEDEILNHEFNLLIMAAHDTTATSLTVIMAALGTHGEWQQORLIDEVDALGDAELNE
DALGOMKETDKVFREALRLVPPVPFIPRMTTODFHWOGYDIPAGTSLALNPGVTMLSPELEFTNPTQFDPDREA
PDRAEDRIHRFAWTPFGGGAHKCIGMHFATMOVKLFIATLLROQRKIELPGGPPEWHRMPIPKPKGGLPILLPA
R

>CYP196C1 (RGUI_0121) Rhodovulum sp. P5
MSYPIPDLSHIPAMPRLPVVGNSLEVVRDPYGFHQKARDRLGPVYRFHFLGRDVVCAHGAEVLEQALLNREGR

FSNVLGWQVIEDLFSGGLMLRDGADHRAHRRMLOQPAFRADVMRNALTLLVDRLOAATASWPVGQPEFSEFYTEFR
GLARAIAAEVFMGITDPAEADRIGRAFLDMLDASAAPIRRPLPFTRMRRGIRARRELRDIFEGLIDERRTGKG



RDLFSELCRLKTEDGDWIEKDVLVDHENFEFLFAAFDTATTSISAMVDOLSQHPDWQEAMAAEVATLDGDLSLE
ALDRLDVTERVLKEAIRLMPPVPFLPRGVVDGFEHDGHRLPKGTPLTVCPGLVMIDPEIWSDPLAFDPDRFESS
NRAEDQRHAYAWAPFGGGIHKCLGMNFAIMEAKAFFACLLPRYRTIAPRAPAKWRRLPIPSPTDGLOVTLRPAS
A

>CYP197R1 (METDIO881)Methylobacterium extorquens DM4

MLODSNPASHLDRPVHTDASPPGPKGWPLLGSLIGFARDPLGFLTACSRQYGDVVAFRTAGQLMLVLTCPRET
ERVLVKEHONFPKNEHFWRQVTALEGNGLLTSKGTEFWQROQRRLAAPAFAGPMLASYADAMVHESMLTAEGWRA
GEVRDVHADMMALSLRIAAKALFGTEVEEDVLVIDDALNNILAELASRVVRPILIPDAVPLPGHVRYRRALCR
IDWIVARIINERRTLSAAGHDFLSALMGARDEDGTAMSDROLRDEVITFLLAGHETTALVLSWTIHLLSRHPE
VDRVLAAEIGEIVVQRAAATIDDVPRLRFAEHTITESMRLYPPAWAVGREARCDCQIGGEFDVRPGTPILISPWV
LHRDPRFFDEPEAFRPERWHQGLAQRLPRFAYMPFGGGPRICIGNRFAMIEAVLILTTLVQRFREVADTNEPV
VPIPSMTLRPRGGVRVITIERREINSPYG

>CYP197R1 (Mext 0777)Methylobacterium extorquens PAl

MLODSNPASPLDRPVHTDASPPGPKGWPLLGSLIGFARDPLGFLTACSRQYGDVVAFRTAGQLMLVLTCPRET
ERVLVKEHONFPKNEHFWRQVTALEGNGLLTSKGTEFWQRORRLAAPAFAGPMLASYADAMVHESMLTAEGWRA
GEVRDVHADMMALSLRIAAKALFGTEVEEDVLVIDDALNNILAELASRVVRPILIPDAVPLPGHVRYRRALCR
IDWIVARIINERRTLSAAGHDFLSALMGARDEDGTAMSDROQLRDEVITFLLAGHETTALVLSWTIHLLSRHPE
VDRVLATEIGEIVVQRAAATIDDVPRLRFAEHTITESMRLYPPAWAVGREARCDCQIGGEFDVRGGTPILISLWV
LHRDPRFFDEPEAFRPERWHQGLAQRLPRFAYMPFGGGPRICIGNRFAMIEAVLILTTLVOQRFREVADTNEPV
VPIPSMTLRPRGGVRVIIERREISSPYG

>CYP199A1 (b1rl1l048) Bradyrhizobium diazoefficiens USDA 110

MSAPGSAASGVPHLDVDPFDMNEFFADPYAAHELLREAGPVVYLDKWNVYGVARYAEVHAVLNDPATFCSSRGV
GLSDFKKETPWRPPSLILEADPPAHTRTRAVLSKVLSPTVMKQVRDRFAAAAEERVDALTIEKRSEFDATIADLAE
AYPLSIFPDALGLKSEGREHLIPYASVVENAFGPPNQLRQEATARSTPHQAYVAEQCQRENLAPGGEFGACIHA
QVDEGAITASEAPLLVRSLLSAGLDTTVNGIGAAVYCLARFPEQWORLRGDLSLARSAFEEAVRFESPVOTEFE
RTTTREVELSGATIGEGEKVLMFLAAANRDPRRWDKPDSYDVTRRSSGHVGEGSGIHMCVGQLVARLEGEVML
TALARRIAKIEITGEPKRRENNTLRGLDGLPVTITPA

>CYP199A1 (RN69 05235) Bradyrhizobium japonicum E109

MSAPGSAVSGVPHLDVDPFDMNEFTDPYSTHERLREAGPVVYLDKWNVYGVARYAEVHAVLNDPATEFCSSRGV
GLSDFKKETPWRPPSLILEADPPAHTRTRAVLSKVLSPTVIKQVRDRFAAAAEERVDALTIERRSFDATIADLAE
AYPLSIFPDALGLKSEGREHLIPYASVVENAFGPPNELRREATARSTPHQAYVAEQCQRENLAPGGEFGACIHA
QVDEGAITATEAPLLVRSLLSAGLDTTVNGIGAAVYCLARFPEQWORLRSDLTLARSAFEEAVRFESPVQTEF
RTTTREVELSGATIGDGEKVLMFLAAANRDPRRWDKPDSYDITRRSSGHVGEFGSGIHMCVGQLVARLEGEVML
TALARRIEKIEITGEPKRRENNTLRGLDSLPVTITPA

>CYP199A2 (RPA1871) Rhodopseudomonas palustris CGA009

MTTAPSLVPVITPSQHGAGVPHLGIDPFALDYFADPYPEQETLREAGPVVYLDKWNVYGVARYAEVYAVLNDP
LTFCSSRGVGLSDFKKEKPWRPPSLILEADPPAHTRTRAVLSKVLSPATMKRLRDGFAAAADAKIDELLARGG
NIDATADLAEAYPLSVEFPDAMGLKOEGRENLLPYAGLVENAFGPPNELRQSATIERSAPHQAYVAEQCQRPNLA
PGGFGACIHAFSDTGEITPEEAPLLVRSLLSAGLDTTVNGIAAAVYCLARFPDEFARLRADPSLARNAFEEAV
RFESPVQTFFRTTTRDVELAGATIGEGEKVLMFLGSANRDPRRWDDPDRYDITRKTSGHVGEFGSGVHMCVGQL
VARLEGEVVLAALARKVAATETAGPLKRRENNTLRGLESLPIQLTPA

>CYP199A2 (Rpal 2077) Rhodopseudomonas palustris TIE-1

MTTAPSLVPVITPSQHGAGVPHLGIDPFALDYFADPYPEQETLREAGPVVYLDKWNVYGVARYAEVYAVLNDP
LTFCSSRGVGLSDFKKEKPWRPPSLILEADPPAHTRTRAVLSKVLSPATMKRLRDGFAAAADAKIDELLARGG
NIDATADLAEAYPLSVEFPDAMGLKQEGRENLLPYAGLVENAFGPPNELROQSATIERSAPHQOAYVAEQCORPNLA
PGGFGACIHAFSDTGEITPEEAPLLVRSLLSAGLDTTVNGIAAAVYCLARFPDEFARLRADPSLARNAFEEAV



RFESPVQTFFRTTTRDVELAGATIGEGEKVLMEFLGSANRDPRRWDDPDRYDITRKTSGHVGFGSGVHMCVGQL
VARLEGEVVLAALARKVAAIEIAGPLKRRENNTLRGLESLPIQLTPA

>CYP199A2 (Rpdx1l 3652) Rhodopseudomonas palustris DX-1

MTTAPSSVPVITPSQHGAGVPHLAIDPFALDYFADPYPEQETLREAGPVVYLDKWNVYGVARYVEVYAVLNDP
LTFCSSRGVGLSDFKKEKPWRPPSLILEADPPAHTRTRAVLSKVLSPATMKRLRDGFAAAADAKIDELLARGG
SIDAIADLAEAYPLSVFPDAMGLKOQEGRENLLPYAGLVENAFGPPNELROSATERSAPHQOAYVAEQCQORPNLA
PGGFGACTIHAFSDTGEITPEEAPLLVRSLLSAGLDTTVNGIAAAVYCLARFPDEFARLRADPSLARNAFEEAV
REFESPVQTFFRTTTRDVELAGATIGEGEKVLMEFLGSANRDPRRWDDPDRYDITRKTSGHVGEFGSGVHMCVGQL
VARLEGEVVLAALARKVAAIEIAGPLKRRENNTLRGLESLPIQLTPA

>CYP199A4 (BRADO6810) Bradyrhizobium sp. ORS 278

MNPTALSSAAVASAIPRLAIDPEFSYGFFDDPYPAHEQMREAGPVVYLDOWNVYGVARYAEVYTVENDPQTECS
SRGVGLSDFAKEKPWRPPSLILEADPPAHTRTRAVLSKVLSPAVMKRLRDGFMAAAEAKIDDLVARGSFDAIP
DLAEAYPLSVFPDALGLKAEGRDHLISYASLVENAFGPPNELROQQATERSAPHQAYVTEQCQRDNLAPGGEFGA
CIHAFSDSGEITPAEAPLLVRSLLSAGLDTTVYGIGAAVYCLARFPDOWARLRADPSLARNAFEEAVRFESPV
QTFFRTTTRDIELGGVTIPGGEKVLMEFLGSANRDPRRWEQPDSYDITRKVSGHVGEFGSGIHMCVGQLVARLEG
EAVLTALARKVGSITMSGAPKRRYNNTLRGLESLPVTFTPA

>CYP199A26 (S23 67580) Bradyrhizobium sp. S23321

MSAPGFATSGVPHVDVDPFDMNEFFADPYPAHELLRETGPVVYLDKWKLYGVARYAEVHAVLNDPATFCSSRGV
GLSDFKKETPWRPPSLILEADPPEHTRTRAVLSKVLSPTVMKGLRDRFAAVAEQRVDALLDKGSFDAITDLAE
AYPLSIFPDALGLKPEGREHLIPYASVVENAFGPPNQLRQEATIARSAPHQAYVTEQCQRDNLTPGGIGACIHA
HVDEGAITATEAPLLVRSLLSAGLDTTVNGIGAAVYCLARFPEQWORLRGDLTLARNAFEEAVRFESPVQTEF
RTTTREVELSGATIGEGEKVLMFLAAANRDPRRWDKPDSYDITRRTSGHVGYGSGIHMCVGQLVARLEGETML
SALARRVASIEITGEPKRRENNTLRGLDSLPVTITPA

>CYP199A27 (Swit 3269) Sphingomonas wittichii

MASHAERSPYAIYDSDPPPGVPVLDVDPEFSVDFFADPYPVHEQLREAGPFVWLSRYNIGAVARHEHVRDALTD
WKTEFSSARGVGMEDEVRHGREFRLPSLILEADPPQHSRSRGVLSRVLSPPVLKGLRDRFEVEAEAMVEAVVRRK
REFDGVADLAEAFPLRVFPDAIGMGREGREKLLPHADLLENSEFGPRNELFQAAKEKVSEFDWIEEQGKRGNLAPG
GLGLMIHDAVDRGEISEAEAPVLVRALLOQAGLDTTINALGATLYCLARFPSEFDRLRADHKLAKAAFEEAIRF
EAPVOQTFFRTATRATTLGGTPLNEGDKVLMFLAAANRDPRQWDRPDVYDIGRRTIGHVGEFGAGIHACVGQLLA
RMEGELVLTALARRVKTLRIAGTVERRYNNTLRGLASLPLETIELA

>CYP199A28 (RPB_3613) Rhodopseudomonas palustris HaA2

MISNSSAESISAPPNDSTIPHLAIDPFSLDFEFDDPYPDOQTLRDAGPVVYLDKWNVYGVARYAEVHAVLNDPT
TEFCSSRGVGLSDFKKEKPWRPPSLILEADPPAHTRPRAVLSKVLSPATMKTIRDGFAAAADAKVDELLQRGCI
DATADLAEAYPLSVFPDAMGLKQEGREHLLPYAGLVENAFGPPNELRQTAIERSAPHQAYVNEQCQORPNLAPG
GFGACIHAFTDTGEITPDEAPLLVRSLLSAGLDTTVNGIGAAVYCLARFPGELOQRLRSDPTLARNAFEEAVRE
ESPVOTFFRTTTREVELGGAVIGEGEKVLMFLGSANRDPRRWSDPDLYDITRKTSGHVGEFGSGVHMCVGQLVA
RLEGEVMLSALARKVAAIDIDGPVKRREFNNTLRGLESLPVKLTPA

>CYP199A29 (BBta 0729) Bradyrhizobium sp. BTAil

MNPPGLSAGAAGTSPPAIPHLGIDPFAISFFDDPYPAHQOMREAAPVVYLDRWNVYGVARYAEVYAVLNDPLT
FCSSRGVGLSDFAKETPWRPPSLILEADPPAHTRTRAVLSKVLSPAVMKRLRDGEFMAAAEAKVDELVARGSED
ATPDLAEAYPLSVEFPDALGLQPEGREHLIPYASLVEFNAFGPPNELRQOATIERSAPHOAYVTAQCQRDNLTPGG
FGACIHAFSDSGEITPAEAPLLVRSLLSAGLDTTVYGIGAAVYCLARFPDOWARLRADPALARNAFEEAVREE
SPVOTFFRTTTRDVELGGVVIPEGEKVLMFLGAANRDPRRWERPDSYDITRKVSGHVGEGSGIHMCVGQLVAR
LEGEAVLTALARKVGAITMSDEPKRRYNNTLRGLESLPVTEFTPA

>CYP199A30 (s58 06520) Bradyrhizobium oligotrophicum



MNPTGLSASPAGAPAIPHLAIDPFSYGFFDDPYPAHHEMREAGPVVYLDTWNVYGVARYAEVYAVENDPQTEC
SSRGVGLSDFTKEKPWRPASLILEADPPAHTRTRAVLSKVLSPAVMKRLRDGEMAAAEAKVDELVARGAFDAT
PDLAEAYPLSVFPDALGLQPEGREHLIPYASLVENAFGPPNELROQQATERSAPHQOAYVTAQCQORDNLTPGGEG
ACIHAFSDTGEITPAEAPLLVRSLLSAGLDTTVYGVGAAVYCLARFPDOQWARLRADPSLARNAFEEAVRFESP
VOTFFRTTTRDVELGGVVIPEGEKVLMEFLGAANRDPRRWEQPDSYDITRKVSGHVGFGSGIHMCVGQLVARLE
GEAVLTALARKVGSITMSAEPVRRYNNTLRGLASLPVTFEFTPA

>CYP199B2 (Avi 7683) Agrobacterium vitis

MIEGHRVFEPAEGIPVWDIDPYDEAVLADPNAYYAELRAKGPLVYIPKYSILASGRYEETKEIFSDHARFVSS
RGVGLNDFRYGTPWRPPSIILEVDPPEHARTRKVMARALSPKAISKFKEDFRVKAVEIVDALLEKRRFEAVVE
LAEAFPTAVFPEALGMVDHDPRPLVDYGAMVENSMGPDNALRRKAGAMIPEIVPWIMSACARSRLRPDGMGATI
IYEAADAGEITQEEAGLLIRSFLSAGVDTTVTGIGNALWCLASNPAEYERLKVDPSLARPCFEEVLRYTSPVH
TFGRTAAVDTEIAGLKIAEGSKIICVLGAANLDPEKWEAPESFRIDRRPAGHMAFGAGIHGCVGONIARLELE
TLLTVMAAKVDRIEFDGEVVWRPNNAIHALDRMPLEFTAK

>CYP199J1 (Sphch 3292) Sphingobium chlorophenolicum

MCNMCQKSDECSLRQOKVSNLSDOQAPPSEFDIDPFDNAYLRDPYAWHGFLRQAAPVIHLSKYDCYAVGRYDEVK
EAMSNHEDFSSADGTGLGSLSKGTAQRSRSPIIEVDPPEHNAVRRPMNNILSPRLVKEWTDAFAASAASVVDA
ALAKDSFDIIGEIVEPEFVLEAFPDFLGIGKEGRENFLLIGDFVLNSLGPDNELYRKTAKAAEPVLGWMMSKYD
RGAMAPGRLGALIWKGVDEGKIDPSIAETLIRTFLRGGTDTVISGLGTLLAQLVLRPDOQWE ILKNDRSKMSTA
IDEAIRLESPAQSMFRNTRROVKLGGYVLEADKKILCSLGAANRDPDRWRNPDOQFDENRSVQGHLGFGVGVHE
CIGQRLARAETEAMLGALLDRVDSFEAVGEPEWRMNNVARRLDNFRVSATRLAECASS

>CYP199K1 (RN69 13925) Bradyrhizobium japonicum E109

MTGIACSQADPFAPDFLIDPYPAYETLRALGPVEFRLARYDVWAMAGYAGVEAALKDWKTFEFISGEGVGLNGMNP
ALPKPLTLOIDPPDHDKGRRVLGRTLSPGVARKLRETFOQQEAERKVSELIDKGTFDAVADLAEAYPMKVEPDA
IGIRPDGREKLLAWSTEVEFDSFGPENEMLAASRKAGLAAQSWIMECCARDALQPDGLGMMIYQAADDGEITEH
EATHLVRPFLTAGIDTTVNGIGNTLLALATHPDEYRKLHOQRPELARNAFEEGLRYDSPVQTEFFRTTSREVETS
GGVIPAHRKVLLFMASANRDPARWDNADRFEVERSATGHVGFGAGIHACVGOMIARLEGELIFGELARRVKTI
ELTAEPRRRLNNSLRGLESMPVRVTAA

>CYP199L1 (EP837 03852) Sphingobium sp. EP60837

MSLPASAPAGVPTSEIDLFAPKVLEDPHRFDGELREIGPVVWLEKHGVYAVTRHKAIQSMYADWRNEHNEGSP
FNPDTLIPAVIIIDNPPOHTRLRSAIMPYVSPAALARYRKDFETTAQLLIEQILDEREFDARDLAASEFVLKAF
PDLLGLPLEGRHFLLNFGEAILNTLGPMNDLTIKSLERAGPAFAWVOSECSREKVLPGKLASKVYALTETADI
SEEEAGLLVRTLLAAGEFDTTILGITAAFYGFTONPDOWOLLSDPKMVRAAFEEGIRYFPPNRFGGRLVAADTE
FEGAHFKSGDRITTLLAAAGRDPRRWDDADVEFDITRPARSHLSFGHGIHACLGQVLSRTEYDVLITALFKHVA
RIEAAGPAERAVNNVALGWGKVPIRLTLR

>CYP199M1 (Ga0080574 TMP462) Pelagibaca abyssi

MTTTDIPALDEFDPEFSVESIAAGPTVFAEIREMAPLVWLKPYGVYATCRHEFAQKALRDWOSFTSTVKAFGERE
HIPNIMVQEDPPDHSAHRNPVMKEFFTPVALNNYRAFFEQSAADHADRLVETGAVDGEFDDVASGYILQVEPDIL
GMKEMDRKQLLLEFGDLAFNSTVPVNDLYKACKARSGDVLEWENRQCQOQRESVTRDGLAEEIYRLGDSGEVSEQS
AQLLVRAVEFSGGEFDTTVLSITSGLKLFAENPDOWDLLREEPKLARNAFEEVIRMEPPSREFLGRGVAAETELAG
VPLKPGDKFATFLGGVGRDPROWQDPDREFDIRRKKVLGHMSFGHGVHSCLGQGLARIEFASLFTALAKRVKRI
EITGEIKRNINNQANGFHVLPLRLHAG

>CYP200A1 (b1r3832) Bradyrhizobium diazoefficiens USDA 110
MAPRLDFTSEAFFRDPPAAIAALRASGPVVATRFPLVGDVWITTTHDATAEVLKDGTTFTLRKEDGKVAGLRW

WMPKLVTTIANNMLTMDEPDHTRLRSIVDEAFRRRAIVAMEPRIRATADGLANDLFADGSPADLVQCYARILP
VSVICELLGLPAADRPRFIAWANKMSSLTNVVSFFRLLFAFRKMRAYLERQLOIARVRGGEGLIAELVQVELE



GGQITPDEMVSMVEFLLLAAGSETTTHLISGSVYELLRNPALRDWLEEDWSRISLAVEEFLREVSPVQEFSKPRY
LRRDVELAGVRLKKGDRVMVMLAAANMDPAVHDRPERLDLTRKPNRHMSFGTGIHFCLGHQLARIEATCALQA
LLARWPKLELAVDPAQIHWRKRPGMRATARLPVVAGGNRRPSRGAAAEPLLAD

>CYP200A1 (BJ6T _60220) Bradyrhizobium japonicum USDA 6

MTPRLDFTSEAFFRDPPEATIAALRASGPVVATRFPLVGDVWITTTHDATAQVLKDGTTFTLRKGDGKVAGLRW
WMPKLVTTIANNMLTMDEPDHTRLRSIVDEAFRRRAIVAMEPRIRATADGLANDLFADGSPADLVQRYARILP
VSVICELLGLPAADRPRFIAWANKMSSLTNVVSFFRLLLAFRKMRAYLEQQLOQVARVQOGGEGLIAELVQVERE
GGQITPDEMVSMVEFLLLAAGSETTTHLISGSVYELLRNPGLRDWLEQDRSRIGLAVEEFLREFVSPVQEFSKPRY
VRODIELAGVPLKKGDRVMVMLAAANMDPAVHDQPERPDLTRKPNRHISFGTGIHFCLGHQLARIEAACALEA
LFARWPKLGLAVDPAQITHWRKRPGMRATAELPVVPVDSQPVDFRDATTSRSQPNTERPSRSGEASRSPAM

>CYP200A1 (RN69 29175) Bradyrhizobium japonicum E109

MTPRLDFTSEAFFRDPPEATAALRASGPVVATRFPLVGDVWITTTHDATAQVLKDGTTFTLRKGDGKVAGLRW
WMPKLVTTIANNMLTMDEPDHTRLRSIVDEAFRRRAIVAMEPRIRATADGLANDLFADGSPADLVQRYARILP
VSVICELLGLPAADRPRFIAWANKMSSLTNVVSFFRLLLAFRKMRAYLEQQLQVARVQGGEGLIAELVQVERE
GGQITPDEMVSMVEFLLLAAGSETTTHLISGSVYELLRNPGLRDWLEQDRSRIGLAVEEFLREVSPVQEFSKPRY
VRODIELAGVPLKKGDRVMVMLAAANMDPAVHDQPERPDLTRKPNRHISFGTGIHFCLGHQLARIEAACALEA
LFARWPKLGLAVDPAQIHWRKRPGMRATIAELPVVPVDSQPVDFRDATTSRSQPNTERPSRSGEASRSPAM

>CYP200A3 (BF49 1210) Bradyrhizobium sp. BF49

MAPRLDFTSEAFFRDPPKAIATLRMSGPVVAVRFPLVGHVWITTTHEATAQVLKDGTNEFTLRKEDGDVAGLRW
WMPNYVKTIANNMLTMDEPDHTRLRSIVDEAFRRRAIVAMEPRIRATADGLADELFSAGSPADLVQRYARILP
LAVISELLGLPLADRPREFIAWANTMSSLTNVASEFFRLLEFAFRKMRAYLERQLOQIARVRGGEGLIAELVQVERE
GGQITPDEMVSMVEFLLLAAGSETTTHLISGSVYELLRNPSVRDWLAQDWSRLGLAAEEFLREVSPVQEFSKPRY
VRRDIELAGVRLKEGDRVMVMLAAANMDPAMHDHPDSLDLAREPNRHMSFGTGIHFCLGHQLARIEAACALEA
LEVRWPKLGFAVDVSQIHWRKRPGLRAIANLPVVPDGHGAAGSMMVHSQPAAC

>CYP200A4 (HYPDE 32213) Hyphomicrobium denitrificans 1NESI1

MKIDITNQEFFRDTAAAVAPLRAMGPVAEIHFPIVGKVWITTTYELAGRVLKDSETEFTLRKNGGPVAGLRWWM
PRIVRAVSNNMLTMDEPDHTRLREIVDEAFRRRAILDMEPRIRAITDTLANELFADGSPADVVDRYSRRIPLA
VICEVLGLPEADRPRFMAWSNSEFTRLTNLMGFEFGLIPAMVSMKRYLEGOLDVARKNGGEGLIAELVRVEKEGG
RISGDEMVSMVEFLLLGAGTETTTHLISGSVFELLRNSERRDWLEEDWSRINLAIEEFLREVSPVQEFSKPRYIR
RDIELGGVRLPAGDKIMAMIVAANMDPAESEHPEKLDLDRRPNRHLAFGTGIHFCLGHQLARIEGKCALEALL
TRWPKLELAVPETEIRWRARPGIRAIASLPVISR

>CYP200B1 (USDA257 ¢38530) Sinorhizobium fredii USDA 257

MIEPHDEFDVLSPEFHANPEFPTLDRMRAEGAVVRMKLPIVGRTWFAVTHDTCAALLKDHESEFARDPANAGSRTOQ
ARILKLLPRTIGLLALNMIGYDDPEHRRLRGLVDQAFQRRSTIEAMKPMITQIADRLLDRLDGKREVDLMSEFC
RDLPLSVICAVLGLPEQDHDRFKRWLGGLKDTANIGATIIRAVPGVVRVVRYLRRVSRAGCRALPDGLVAALRD
AETDGQTLSEDELVSMIFLLFGAGQETTTHLISGGLFALLSHEDELLRLONDPSLMPTCVEECLRYVSPVQOMT
KPRFARRDMRWOGQQOFRRGDMIAAFLAAANCDPAKFEHPHREDITRHPNPHLSFGTGVHEFCLGFQLARAEAAT
AFERILTRFPEMSLNSDLSNIKWRKRLGIRALAQLPVKLAA

>CYP200B3 (BF49 2022) Bradyrhizobium sp. BF49

MSDERREFDILSPEFHANPEFTTLDRMRTEGPVVRLRLPIVGRTWLAASHESCADLLKNSQDEFARDPANAGSRTOQ
ERILKVLPRTLGLLASNMLGHDDPEHRRLRALVDHAFQRRTIAALKPTIVETADRLLDKLDGKPEADLMAEFC
RDLPLSVICAMLGLPEKDHDREFKNWLGGLKDTANVFAVIRATIPGVISVVRHLRCVSRPGGGARPEGLIAALRE
AETIEGQRLSEDEIVSMIFLLFGAGQETTTHLISGGLYALLTNRDQLSRLRODPGLMPTCIEECLRHVSPVOMT
KPRFATRDLVWOGROVRRGEMFAALLAAANCDPARFEKPHTFDIGRHPNPHLSFGTGAHFCLGFQLARAEAST
GIQRILDRFPALRLARQPEDISWHKRLGIRALARLPVRLAA



>CYP200C1 (GL4_3357)Methyloceanibacter caenitepidi

MGAGYQKSYSLRAPLRVDLOSKASKODPEFSFFAGLREAGPVVPLKLPEVGRVWATTTYDATAAMLKDNALEVQ
EGRHAGKSGVAGLSWWMPHAIKVLSNNMLLKDEPDHRRLRKLVDOAFQRRLVRDMRGEIEGLADRILDDIDGR
DEIDLVASYARRFPLEVICWLLGLPEENRGRFEQWAGYMTSALRGFAVLRVVEFTMPGVVNYVREQIEECRRNP
REGLISELVRAEEDGDKLSEDELLSMVFLLLFAGFETTTHLIADSVIALEQNPAQKAFLFADPATRMERAVEE
LGRYMTPVQSTKPRYVARNCDFLGOKLKRGENIVGLLAAANSDPAAFDAPDKLKLDRLPNPHLVEFGRGIHECL
GMOLARVEAQSALSRLYGRYPDLALAAPDDLPWIERFGLRGVFALPVRLNSARARKAA

>CYP201A1 (b110557) Bradyrhizobium diazoefficiens USDA 110

MNIASVRRPIVPPTPPRAPDDMSEFLGRVAVIRONMIATWGORAYEEDVLEGRFFLHKSFILNRPDAIRHVLLS
NYENYTRTPAGIRMLRPVLGEGLLIAEGHAWTFQRRTLAPAFTPRATANLVPHMTAVLDETIAKLDARSGETV
DLRETMORMTLETIAGRTMFSFGMDRHGPTLRNFVVEYGERLGRPYFLDMLLPVSWPSPMDFARARFRKRWTEF
VAMLIAERRAAGKKDGAPPRDLFDLMDEARDPETGKGFSDEQLIDEVATMILAGHETTATALFWALYLLALDP
DTQEEVASETRGEHLDSMADIDROQKFTRAVIEETMRLYPPAFLTIARAARAKDNAAGIEIGRGDIIMIAPWLLH
RHEKLWDQPNAFVPKRFMSTEAPDRFAYLPFGAGPRVCVGAPFAQAESVLALARLIGAFRVELVDTVPVIPHG
VVTTQPDRSPMFRITRR

>CYP201A2 (RPAO421) Rhodopseudomonas palustris CGA009

MSIAAIDDRPASRAPLIPPTPPRAPENLSALGRLAAIRHNATASWGDRAYQDDVVRGREFFAHSSYILNTPDAT
RHVLVDNTDNYRRTATGIRVLRPMLGEGLLLAEGRAWKHQRRTLAPAFTPRAVATLVPHMASATDEVVEGLRR
KTGVPLDLRETMQHLALEIAGRTMFSFEMGTHGOALRGEVIDYGTRLASPRFLDLLLPLGWPTPQDVSRALFEFR
RRWTRFIGELIAARRAAGKAEGAPPRDLFELMLAARDPETGEAFSDAQLGDOQVATMILAGHETTATALFWALY
LLALDPDAQERLANEVRRVGFGGTEIERLPFTRAVLDETLRLYPPAFLIVREAAGPDRVAGFAVRKHDVMLIA
PWLLHRHDKLWSDPNAFVPERFLPGVPSPDRFAYLPFGVGPRVCIGAHFALVEATLALAKIVGTFRIELIDTE
PVIPIGVVTTQPDRSPLFRLTPR

>CYP201A2 (Rpal 0425) Rhodopseudomonas palustris TIE-1

MSIAAIDDRPASRAPLIPPTPPRAPENLSALGRLAATRONATIASWGDRAYQODDVVRGREFFAHSSYILNTPDAT
RHVLVDNTDNYRRTATGIRVLRPMLGEGLLLAEGRAWKHQRRTLAPAFTPRAVATLVPHMASATDEVVEGLRR
KTGVPLDLRETMQHLALEIAGRTMFSFEMGTHGOALRGEFVIDYGTRLASPRFLDLLLPLGWPTPQDVSRALFER
RRWTRFIGELIAARRAAGKAEGAPPRDLFELMLAARDPETGEAFSDAQLGDOQVATMILAGHETTATALFWALY
LLALDPDAQERLANEVRRVGPGGTEIERLPFTRAVLDETLRLYPPAFLIVREAAGPDOQVAGFAVRKHDVMLIA
PWLLHRHDKLWSDPNAFVPERFLPGAPSPDRFAYLPFGVGPRVCIGAHFALVEATLALAKIVGTFRIELIDSE
PVIPIGVVITTQPDRSPPFRLTPR

>CYP201A4 (S23 02750) Bradyrhizobium sp. S23321

MNIASVRRPIVPPTPPRAPDDMSFLGRVALLRONMIATWGORAYEEDVIKGRFFLOHSFILNRPDAIRHVLLS
NYENYTRTPAGIRMLRPVLGEGLLIAEGOAWTEFQRRTLAPAFTPRATANLVPHMTAVLDETIAKLDAQSGAPV
DLREIMORMTLETAGRTMEFSFGMDRHGPTLRNFVVEYGERLGRPYFLDMLLPVSWPSPMDFPRARFRKRWTEF
VAMLIAERRAMGKKDGAPPRDLEFDLMDAARDPETGKGEFSDEQLVDEVATMILAGHETTATALEWALYLLALDP
DTQEAVASETRGEHLDSMADIDROQKFTRAVIDETMRLYPPAFLVARAAREKDNAAGVEIGKGDIVMIAPWLLH
RHEKLWDQPNAFIPKRFMSKEAPDRFAYLPFGAGPRVCIGAPFAQAESVLALARLIGAFRVELADSIPVIPHG
VVTTOQPDRSPLEFRITRR

>CYP201A5 (BJ6T _05270) Bradyrhizobium japonicum USDA 6

MNIASVRRPIIPPTPPRAPDDLSFEFGRVAVLKONMIATWGORAYEEEVIKGRFFLHNSFILNQPDATIRHVLLS
NYENYTRTPAGIRMLRPVLGEGLLIAEGHAWTHQRRTLAPAFTPRATANLVPHMTAVLDETITKLDARTSEPV
DLREAMOQRMTLETAGRTMEFSFGMDRHGPTLRNFVMEYGARLGRPYFLDMLLPVSWPTPMDFARARFRKRWTEF
VAMLIAERRTMGKKDGAPPRDLEFDLMDAARDPETGKGEFSDAQLVDEVATMILAGHETTATALFWALYLLALDP
ETQEEVASETHGEHLDSMADIDROKFTRAVIEETMRLYPPAFLVARAAREKDNAAGVEIGKGDIIMIAPWLLH
RHEKLWDQPNAFIPKRFMSKEAPDRFAYLPFGAGPRVCIGAPFAQAESVLALARLIGAFRIELADRVPVIPLG
VVTTQPDHSPLFRITRR



>CYP201A5 (RN69 02575) Bradyrhizobium japonicum E109

MNIASVRRPIIPPTPPRAPDDLSFFGRVAVLKONMIATWGORAYEEEVIKGRFFLHNSFILNQPDAIRHVLLS
NYENYTRTPAGIRMLRPVLGEGLLIAEGHAWTHQRRTLAPAFTPRATANLVPHMTAVLDETITKLDARTSEPV
DLREAMORMTLETAGRTMEFSFGMDRHGPTLRNFVMEYGARLGRPYFLDMLLPVSWPTPMDFARARFRKRWTEF
VAMLTAERRTMGKKDGAPPRDLEDLMDAARDPETGKGEFSDAQLVDEVATMILAGHETTATALFWALYLLALDP
ETQEEVASETHGEHLDSMADIDROKFTRAVIEETMRLYPPAFLVARAAREKDNAAGVEIGKGDIIMIAPWLLH
RHEKLWDQPNAFIPKRFMSKEAPDRFAYLPFGAGPRVCIGAPFAQAESVLALARLIGAFRIELADRVPVIPLG
VVTTQPDHSPLFRITRR

>CYP201A6 (BF49 0293) Bradyrhizobium sp. BF49

MNIASVRRPIVPPTPPRAPDDMSFLARLAVIKRNMIATWGORAYEEDVIEGRFFFRNSFILNRPDAIRHVLLS
NYENYSRTPAGIRMLRPVLGDGLLIAEGHSWTFQRRTLAPAFTPRATANLVPHMTAVLDETIAKLDGRTSEPV
DLREIMORMTLEIAGRTMFSFGMDRHGPTLRNFVMEYGARLGRPYLLDMVLPLSWPSPMDFARARFRKRWTEF
VAMLIAERREMGKODGAPPRDLFDLMDEARDPETGKGFSDEQLVDEVATMILAGHETTATALFWALYLLALDP
DTQEEIASETRGEHLDSMADIDROQKFTRAAIEETMRLYPPAFLTIARAAREKDNAAGIEIGKGDIIMIAPWLLH
RHEKLWDQPNAFIPKRFMSTEAPDRFAYLPFGAGPRVCVGAPFAQAESVLALGRLIGAFRVELADTSPVIPLG
VVTTQPDHSPRFRITPR

>CYP201A7 (BCCGELAOOL 01405) Bradyrhizobium sp. CCGE-LAOO1

MNIASVRRPIIPPAPPRAPDEISFFARVAVIRRNMIATWGORAYEEDVIKGRFFFRNSFILNQPDAIRHVLLS
NYENYTRTPAGIRMLRPVLGDGLLIAEGHSWTFQRRTLAPAFTPRATANLVPHMTAVLDETIAKLDPRTGEDV
DLREVMQORMTLETAGRTMEFSFGMDRHGATLRNFIMEYAARLGRPYFLDMLLPVSWPSPMDFARARFRKRWTEF
VAMLIAERRAMGKKEGAPPRDLEFDLMDEARDPETNKGESDEQLVDEVATMILAGHETTATALEFWALYLLALDP
ETQEEVASETRGEHLDSMADIDROTFTRAVIEETMRLYPPAFLVARAARDKDNAAGVEIAKGDIIMIAPWLLH
RHEKLWDOPNAFIPKRFMSKEAPDRFAYLPFGAGPRVCIGAPFAQAESVLALARLIGAFRVELADPTSPVIPL
GVVTTQPDHSPLFRITRR

>CYP201A8 (LMTR13 38220) Bradyrhizobium icense

MSIAEAYDMPVARAPLVPPSPPRAPDDMTVEGRMKAIRESPIGSWGORAYEEDIVQGREFFGRSTFILNTPDAT
KHVLVDNYENYTRTPAGIRVLRPILGEGLLIAEGRAWKYQRRTLAPAFTPRAVMPLVRHMLAATDETVAKLRA
ASNVPVDLREAMORMALETAGRTMESFGMDRHGAALRDFVMEYGERLARPHFLDLLLPLSWPSPQODIARRRER
KRWTAFVGMLMAERRAAGKQEGAPARDLFDLMGEARDPETGEAFTDEQLGDOQVATMILAGHETTATALFWALY
LLALDPATQEQVASEVQTATVDGAHDIERLRFTRAVIDETMRLYPPAFLIARAAIGPDTIAGLPVKKKDIILT
APWLLHRHEKLWRDPNAFIPSRFMTATPPDRFAYLPFGVGARVCIGAHFALVEATLALAKMIGAFRVTLVGKD
PVMPIGVVTTQPDRSPMFAITPR

>CYP201A9 (Rpdx1l 0258) Rhodopseudomonas palustris DX-1

MSIAVIDDRPASRAPLIPPTPPRAPDDISALGRLAAIRHNATASWGDRAYQODDIVKGREFFTHASYILNAPDAT
RHVLIDNADNYRRTATGIRVLRPMLGDGLLLAEGRAWKHQRRTLAPAFTPRAVATLVPHMLSATEEATAGLHR
NAGAPVDLREAMOQHLALEIAGRTMFSFEMGTHGRALRSFVIDYGTRLASPRFLDLLLPLGWPTPQDIARARFER
RRWTREFVGELIAARRASGKTADAPPRDLFELMLAARDPETGEAFSDAQLGDOQVATMILAGHETTATALFWALY
LLALDPDAQERLASEVRRLGPGAVEIERLPFTRAVLDETLRLYPPAFLIVREAAGADQVAGFAVRKHDVMLIA
PWLLHRHEKLWHEPDAFVPARFLPGAAPPDRFAYLPFGLGPRVCIGAHFALVEATLALAKIVGTFRIELIDTT
PVMPIGVVTTQPDRSPSFRLTPR

>CYP201A10 (RPB_0116) Rhodopseudomonas palustris HaA2

MSIAEVYAVADRPAPLVPPTPPRAPENISALGRLAAIRRNATASWGARAYQDDIVKGREFFTHASYILNTPDAT
RHVLVDNDENYTRTATGIRVLOPMLGEGLLLAQGRVWKHOQRRTLAPAFTPRAVGTLVPHMISATEETVAELRD
SAGAPVDLREKMOHLALETIAGRTMFSFEMGSHGKALRDFVIEYGTRLASPRFLDLLLPLGWPTPODISRAFFR
RRWTKEFVGELIAARRAAGKGEGAPPRDLFDLMVAARDPETGEAFSDDOQLGDOQVATMILAGHETTATALFWALY
LLALDPRTQDDLADEVRAAGSGETPALDRLPFTRAVLDETLRLYPPAFLIAREAAGPDTVAGHATHRHDVLLI



APWLLHRHEKLWDNPSAFMPSREFLPGAPPPDRFAYLPFGVGPRICIGAHFALVEATLALARVVGAFRIELIDA
APVMPIGIVTTQPDRSPMFRLTRR

>CYP201A11 (RPD _0687) Rhodopseudomonas palustris BisB5

MSIAEVYDVADRRAPLLPPTPPRAPDNMTALGRLAALRNNATATWGORAYODDLIKGREFNHASYILNTPDAT
RHVLIDNYENYTRTAAGIRVLOQPILGOGLLLAEGRAWKHQRRTLAPAFTPRAVGTLVPHMISATEETIAELQG
SLGAPVDLREAMOQRLALETIAGRTMFSFAMGRHGPTLRDFVMEYGMKLASPRFLDLLLPLGWPSPODISRAFFEFR
RRWTRFIGELMAARRAAGKTEGAPPRDLFDLMVVARDPETGEAF SEDQLGDOQVATMILAGHETTATALFWALY
LLALDPATQODVADEARSAGKDETPAIERLAFTRAVLDETLRLYPPAFLIAREAAGPDSVAGQTIRRKDVMLI
APWLLHRHEKLWDNPSAFMPARFLPGTPPPDRFAYLPFGVGPRVCIGAHFALVEATLALARIVGAFRIELIDP
TPVMPIGIVTTQPDHSPMFRLTRR

>CYP201A11 (RPC_0051) Rhodopseudomonas palustris BisB18

MSIAEASQMPLTRRPLLPPAPPRAPETMTAFGRLAAIRNNVIASWGDRAYQODDVVRGREFFGSSSEFILNTPDAT
ROVLVDNYENYIRTAAGIRVLRPMLGDGLLLAEGRAWKHQRRTLAPAFTPRAVATLVPHMRSATIDEMLAEFDA
ARGRPIDLREAMORMALEIAGRTMESFAMGRHGRTLRDFVIEYGTRLARPNFLDLLLPLAFPTPODFARAGEFR
RRWTAFIAQLMAERRAAGKAEGAPPRDLFDLMGAARDPETGEAFSEPQLGDOVATMILAGHETTATALFWALY
LLALDOQHSQODQLAAEVRGQPENHAREVEHLTFTRAVIDETMRLYPPAFLIARAAAGPDVVAGSAVRKGDVMLI
APWLLHRHEKLWHDPGAFIPARFMPGSPPPDRFAYLPFGVGARVCIGAHFALVEATLALSGIVGRFRVELLNA
APVMPIGVVTTQPDYSPMFRLTPR

>CYP201A12 (RPE_0057) Rhodopseudomonas palustris BisA53

MSPARALLTPSERPPLVPPLPPRASETMSTLORLSAISANATIASWGDRAYQDDIVVGREFFHRSSFILNAPDAT
RHVLVDNWENYARTPAGIRVLRPMLGQGLLLAEGRPWKHORRTLAPAFTPRAVASLVPHMLSATIDDTVTALDA
ARGGPVDLREATQHMALEIAGRTMFSFGMAEHGKALRDFVMEYGWKLAQPSLLDLLLPLSWPTPKDVSRALFER
RRWTRFIAELMAARRAEGKSDSAPPRDLFDLMVAARDPETGEAFSEPQLGDOQVATMILAGHETTATALEWALY
LLALDPQTQEELAAEARAQAPGPLDVESLKFTRAVVDETLRLYPPAFLIVRAAIGPDVVGGHKVAPHDAMLIA
PWLLHRHEKLWDOPNAFIPARFLPGAPPPDRFAYLPFGVGPRICIGAHFALVEATLALAKIVGQFRIELTDSV
PVLPVGVVTTQPDRSPPFRITRRSEMGSQS

>CYP201A13 (BBta 0276) Bradyrhizobium sp. BTAil

MSTAETIHYLPOARAPLVPPMPPRAPDSMGAFRRVLLMGENATIATWSQRAYEDEIVRGREFFGSSSYILNTPDTI
KHVLVDNWENYVRTDGAIRVLRPVLGEGLLIAEGRAWKHQRRTLAPAFTPRAVAGLIPHMIAVTDDTVTRLKQ
QCDAPVDLREIMOQRMTLDIAGRTMEFSFEMGRHGATLRDEFVFEYGARLASPHLLDIVLPLSWPTPRDIARRRER
KRWTAFVTLLMAERRAAGKLDDAPPRDLFDLMGAARDPETGAAFTDAQLADEVATMILAGHETTATALEWALY
LIALDPASQSKLAQEAGAASDLGDPDRLPFTRAVIDETLRLYPPAFLIARAASGPDRLADFPVKRGDVVLISP
WLLHRHEKLWRAPNAFMPERFLPGAAPPERFAYLPFGAGARVCIGAHFALVEAVLALARLVGAFKIELIDRAP
VMPIGVVTTQPDRSPLFRITPR

>CYP201A14 (BRADO0283) Bradyrhizobium sp. ORS 278

MSTADVHYLPRSPLVPPMPPRAPDSMGALRRVLMMGENAISTWSQRAYEDEIVHGRFFGSSSYILNTPETIKH
VLVDNWENYARTVGAIRVLRPVLGEGLLIAEGKAWKHORRTLAPAFTPRAVSGLIPHMVAVTEETVARLQQQC
GOPLDLREIMORMTLDIAGRTMESFEMGRHGATLRDEFVFEYGERLASPHLLDIVLPLSWPTPRDFARRRERKR
WIDFVGMLMAERRAAGKREDAPPRDLFDLMGAARDPETGAAFTDAQLADEVATMILAGHETTATALFWALYLT
ALDPANQEKLAQEAQAATDLSNPDLLPFTRAVMDETVRLYPPAFLIARAASGPDQIAAFEVKRGDVVLISPWL
LHRHERLWRSPNAFMPERFLPGAPPPERFAYLPFGAGARVCIGAHFALVEAVLALARLVAAFRIELVDPAPVM
PVGVVTTQPDRSPLEFRITPR

>CYP201A15(S58 02890) Bradyrhizobium oligotrophicum
MSTADVHYLPQARLPLIPPTPPRAPDSMGAFRRVLMMGENATATWSQRAYEDDITRGRFFGNSSYILNTPDTT

KHVLVDNWENYVRTVGALRVLRPVLGEGLLIAEGKAWKHQRRTLAPAFTPRAVAGLIPHMVAVSDETVARLKQ
QCGQPLDLREIMOHMTLDIAGRTMEFSFEMGRHGATLRDEVYEYGERLASPHLLDIVLPLSWPTPRDFARRRFER



KRWTDFVAMLMAERRAAGKLEDAPPRDLFDLMGAARDPETGAAFTDAQLADEVATMILAGHETTATALFWALY
LIALDPANQDKLAQEARAATDPSDPDQLPFTRAVLDETVRLYPPAFLIARAASGPDRIAAFQVKRGDVVLISP
WLLHRHEKLWEAPNAFKPERFLPGAPPPERFAYLPFGAGARVCIGAHFALVEAVLALARLVGAFKIELVDRVP
VMPVGVVTTQPSRSPLEFKITPR

>CYP201A16 (Y590 05405) Methylobacterium sp. AMS5

MDMQAPPGHAAPRLVPPVPVPPEEELPTLRFIAAMRVNGIACWPASAYESPLRRRRLFGRARFTVSDPDLVRR
VLVDNAANYARTPITIRLLRPMLGDGLLISEGTAWRHORRALAPAFTPRAVETLVPHILSASDEAVAALEGPA
ARGPVDLFAALQRLALEIAGRTMFSVGMARHGDRLRGFLEAYAARLGRPHLTDLLVPLRFATPLDRARARFEFRR
DWVGFLDEVIADRDEGOSGRHVGGEARDLLDLLRAARDPETGRGFSHEELRDQVATMILAGHETTAVTLLWAC
TLLALAPETQGAVAAESGSVDKPFTRAVIEETMRLYPPAFVLARRALGPDELAGEATIRPGDSVTISPWLLHRH
RTLWRDPDAFDPGRFLPGAPPVPRFAYLPFGAGPRVCIGAAFALTEATLALSRIVGHFRIERADTRPVLPAAV
VITQPDHAPAFRLTRRA

>CYP201A16 (METDI1856)Methylobacterium extorquens DM4

MDMQAPPGHAAPRLVPPVPVPPEKELPTLRFIAAMRVNGIACWPASAYEAPLRRRRLLGRTREFTVSDPDLVRR
VLVDNAANYARTPITIRMLRPMLGDGLLISEGTAWRHOQRRALAPAFTPRAVETLVPHILSASDEAVAALEGPA
SRGPVDLFAALQRLALEIAGRTMFSVGMARHGDRLRGFLEAYAARLGRPHLTDLVVPLRFATPLDQARARFRR
DWVTFLDEVIADRDEGQOSGRQVGGHGGGEARDLLDLLRAARDPETGRGEFSHEELRDQVATMILAGHETTAVTL
LWACTLLALAPETQGAVAAESASADKPFTRAVIEETMRLYPPAFVLARRALGPDELAGEAVRAGDSVTISPWL
LHRHRKLWRDPDAFDPSRFLPGAPPVPRFAYLPFGAGPRVCIGAAFALTEATLALSRIVGHFRIERADARPVL
PAAVVTTQPDHAPAFRLTRRV

>CYP201A16 (Mext 1270)Methylobacterium extorquens PAl

MDMQAPPGHAAPRLVPPVPVPPEKELPTLRFIAAMRVNGIACWPASAYEAPLRRRRLLGRTREFTVSDPDLVRH
VLVDNAANYARTPITIRMLRPMLGDGLLISEGTAWRHOQRRALAPAFTPRAVETLVPHILSASDEAVAALEGPA
AQGPVDLFAALQRLALEIAGRTMFSVGMARHGDRLRGFLEAYAARLGRPHLTDLVVPLRFATPLDRARARERR
DWVGFLDEVIADRDEGQOSGRQVGGHGGGEARDLLDLLRAARDPETGRGEFSHEELRDQVATMILAGHETTAVTL
LWACTLLALAPETQGAVAAESASADKPFTRAVIEETMRLYPPAFVLARRALGPDELAGEAVRPGDSVTISPWL
LHRHRKLWRDPDAFDPRRFLPGAPAVPRFAYLPFGAGPRVCIGAAFALTEATLALSRIVGHFRIERADTRPVL
PAAVVTTQPDHAPAFRLTRRV

>CYP201A16 (Mex 1pl055) Methylobacterium extorquens AM1

MDMQAPPGHAAPRLVPPVPVPPEKELPTLREFIAAMRVNGIACWPASAYEAPLRRRRLLGRTREFTVSDPDLVRH
VLVDNAANYARTPITIRMLRPMLGDGLLISEGTAWRHOQRRALAPAFTPRAVETLVPHILSASDEAVAALEGPA
ARGPVDLFAALQRLALEIAGRTMEFSVGMARHGDRLRGFLEAYAARLGRPHLTDLVVPLRFATPLDRARARFRR
DWVTFLDEVIADRDEGQSGROQVGGHGGGEARDLLDLLRAARDPETGRGFSHEELRDQVATMILAGHETTAVTL
LWACTLLALAPETQGAVAAESASADKPFTRAVIEETMRLYPPAFVLARRALGPDELAGEAVRPGDSVTISPWL
LHRHRKLWHDPDAFDPSREFLPGAPPVPRFAYLPFGAGPRVCIGAAFALTEATLALSRIVGHFRIERADARPVL
PAAVVTTQPDHAPAFRLTRRV

>CYP201A16 (Mchl 1432)Methylobacterium extorquens CM4

MDMQAPPGHAAPRLVPPVPVPPEKELPTLREFIAAMRVNGIACWPASAYEAPLRRRRLLGRTRFTVSDPDLVRH
VLVDNAANYARTPITIRMLRPMLGDGLLISEGTAWRHORRALAPAFTPRAVETLVPHILSASDEAVAALEGPA
ARGPIDLFAALQRLALEIAGRTMFSVGMARHGDRLRGFLEAYAARLGRPHLTDLVVPLRFATPLDRARARERR
DWVTFLDEVIADRDEGQOSGRQVGGHGGGEARDLLDLLRAARDPETGRGEFSHEELRDQVATMILAGHETTAVTL
LWACTLLALAPETQGAVAAESASADKPFTRAVIEETMRLYPPAFVLARRALGPDELAGAAVRPGDSVTISPWL
LHRHRKLWRDPDAFDPSRFLPGAPPVPRFAYLPFGAGPRVCIGAAFALTEATLALSRIVGHFRIERADARPVL
PAAVVTTQPDHAPAFRLTRRV

>CYP201A17 (Mpop_ 1222)Methylobacterium populi



MOAPPAGAVPRLVPPVPAPPERELPTLREFTIAAMRVNGIDCWPASAYEAPLRRRRLFGRTREFTVSDPDLVRHVL
VDNAANYARTPITIRMLRPMLGDGLLISEGTAWRHQRRTLAPAFTPRAVETLVPHILSASDEAVAALEGPAAR
GPVDLFAALQRLALETAGRTMEFSVGMAHHGDRLRGFLEAYAARLGRPHLTDLLVPLRFATPLDRARAREFRRDW
VAFLDGVIADRDQGODGRHOGEARDLLDLLRAARDPETGRGFSHEELRDQVATMILAGHETTAVTLLWACTLL
ALSPETOQAAVAAEAASAEKPFTRAVIEETLRLYPSAFVLARRALHADVLGGERVEAGDSVTISPWLLHRHRRL
WRDPDAFDPGRFLPGAPPVPRFAYLPFGAGPRVCIGAAFALTEATLALSRIVGHFRIERADARPVLPAAVVTT
QPDHAPAFRLTPRA

>CYP201A18 (Mrad2831 3371)Methylobacterium radiotolerans

MPTFSDATATPDRTIPSLAGMPRVVPPHRAPPERELPLAAYLRSTIRDNALAGFPERAFEEPVTRRGLLGRSSFE
VLNDPEATRRVLVENQANYARTTGTTRILRPILGDGLLISEGSAWRHQRRTLAPAFTPRAIDGLVPHIAAAVT
DGMERIAAEAAAGPVDLFTSFYRLALEIAGRAMFSVGMDEHGAELRQFIAEYAERMGRPHLLDIVIPPGWPVP
LDWSRGRFRRRWIPFLDRITAARRAAERDRSRSGDLLDLLAAARNPDTGAAFTPDELRDQVATMILAGHETTA
GTLFWAAYLLALAPEVQERVAAEARAADLTDPTGCQSDGRLPLTRAVIDETLRLYPAAFVVVRRALGPDNVAG
HAVKASDIVMVSPWVLHRHRALWTDPDAFDPGRFLPGAPAPRRFAYLPFGAGPRVCIGAQFALSEAVLSLARV
LORFRLVLDEREPVLPOQAVVTTQPDRPARFRLIPREPLSP

>CYP201A18 (MOC_3877) Methylobacterium oryzae

MPILSDASARPDRTTPSLAGLPRVVPPHRAPPERELPLAAYLRSIRDNALEGFPRRAFEEPVTRRGLLGRSSF
VLSDPEAIRRVLVENQANYARTTGTTRILRPILGDGLLISEGSAWRHQRRTLAPAFTPRAIDGLVPHIDAAVA
DGMDRIAAEAATGPVDLFTSFYRLALEIAGRAMFSVGMDEHGAELRRFIAEYAERMGRPHLLDIVIPPGWPVP
LDWSRARFRRRWIPFLDRITAARRDAERDRPHAGDLLDLLAAARNPDTGAAFTADELRDQVATMILAGHETTA
GTLFWAAYLLALAPEMQERVAAEARSADLTDPTGCQSDGRLPLTRAVIDETLRLYPAAFVVVRRALGPDSVAG
HAVKASDIVMVSPWVLHRHRTLWSDPDAFDPGRFLPGAPAPRRFAYLPFGAGPRVCIGAQFALSEAVLSLARL
LARFRLVLDEREPVLPOQAVVTTQPDRPARFRLIPRDPVSP

>CYP201B1 (Mnod 5133) Methylobacterium nodulans

MGLGASAAGDEDELYAPPMPPLAERVGSLRLLRAFRRNTLDAFPRACLHEPAVTLRLPGGGCVVLLCVPEAVR
HVLVSAAGDFARLPAGRRVLGPIAGRGLVLAEGEAWRRQRRVLAPAFTPRTVPLMAGHIARATEASIRRLDAA
GGAPVDLQAEMQORLSLDIAASSMEFSLETGPFEARIRRMVSGYLGGLGRPQVSDFLLPPGWPTPASPRRALFEFRR
RWLRLVGEITAARRAQGHGEAPRDLEFDLLSTAHDEADGLLADEVGTMIVAGHETTASTLEFWAATLLARAPAVQ
DALAAEARALDLGEESAADSLPRLSLARAVVQETLRLYPPAYMIARRALRDGATCGAALPAGATVMIPTWVMH
RNPRWWARPGAFDPOQRFLRPGTEPDRYVYLPFGAGPRVCIGAPLALAEATLVLARLARDEFVVSLDGDRPVMPV
ATVTVRPDHAPRFRLRRRP

>CYP201B2 (M446 4522) Methylobacterium sp. 4-46

MTSGAVLERADLYAPPMPPLAERVDWLRLLSAFRRNTLDAFPGACLTEPTVTLRLPGGGRVVLLCVPEAVRHV
LVAQGSDFARLPAGIRVLGPVAGRGLVTAEGEAWRRORRVLAPAFTPRTVPLMARHIARATAACLRRLDAARG
GPVDLHAEMORLSLDIAASSMEFSLEAGPYEARIRAMVSAYLGGLGRPRVSDFLVPPGWPTPAAPRRWLEFRRRW
RALIAELIAVRRAQVAGQGPRDLEFDLLAEAHGEEPDGLLADEVGTMIVAGHETTASTLEFWAATLLARAPAVQE
ALAAEARGLDLGEAGAAAALPRLALARAVVQEALRLYPPAYMIARRAVRDGAVCGAAIPAGTTVMIPTWVMHR
NPRWWPRADAFDPERFLRPGEEPDREVYLPFGAGPQVCIGAQLALAEATLALAGLARRFALSLDGARPILPVA
TVTVRPDHAPPFRLARR

>CYP201B3 (Mag22A cl18715) Methylobacterium aquaticum

MTLTFAAEAYAPPVPDLAERVGWLGLLGAFRRNTLEAFPRACLDAPVVTIPLPGGRMVLLSTPAGARHVLLTA
ADDFERLPAGRRVLGPIAGRGLVLADGEAWRHQRRVLAPAFTPRTLPLMLREFVARSAEESCRRLEAGLGAPVD
LRGEMOQQOVALDIATTSMFSLETGPLGAEIRALISGYLGRLGRPTVADFLLPPAWPTPSSPRRALFRRRWLKTV
RAVLAARRAQGORQOGQOGPGQEDGMRRDAPRDLEDLLDAAHGDAPGGLLADEIGTLIVAGHETTASTLEWACTL
LARAPAVQDALAAEARGLDLTEAGAADTLPHLRLARAVAQEALRLYPPVYVIARRAARTSTVEGVTVPAGSIV
MVPTWILHRNPRWWDRPAAFDPGRFLDRPEPDRFLYLPFGAGPRICIGAQLALAEATLVLARLARDFRLALDG
NRPVLPVATTTVRPDHVPRFHLARRAG



>CYP201C1 (GDI2592) Gluconacetobacter diazotrophicus Pal 5 (Brazil)

MLESSPLIPPMPPMLADRAGGLGVLAALRRNGYSAFPRRCEFDQSVVSLRALGRPLVLAAGPDSVONILVTQAG
GYRRLRVGQRVLSPIVGRGLLVSEGETWRRORRAMAPAFTPRGVPVLAGHIAACADRACRALEPDRPVDLFEST
MRRLALDVAAVSMFSLDIGSFDRPLRDSVTREMTGIGTPRPGDFLLPPGMPTLLGWRRRREFRRRWVALIGQIT
AARQALGPTDAPRDLEDLMQAAFGAEGGGTTSELIDEVATMIVAGHETTASVLEFWACLLLAQSPRWQDEVARE
VRDMDLSPAGAATTLPALHVTTAVVRETLRLYPPAFMSGRESVDEADLCGHTVPKGAMVLLPEFWMLHRNPALW
DNPGCFDPARFLDRPDPPRFAFLPFGAGPHVCIGAQLAMTEAVLVLARVVQDVSLALVDHAPVLPVGVLSTRP
SYAPAFRLTRRA

>CYP201C1 (Gdia 0823) Gluconacetobacter diazotrophicus PAl 5 (JGI)

MLESSPLIPPMPPMLADRAGGLGVLAALRRNGYSAFPRRCEFDQPVVSLRALGRPLVLAAGPDSVONILVTQAG
GYRRLRVGQRVLSPIVGRGLLVSEGETWRRORRAMAPAFTPRGVPVLAGHIAACADRACRALEPDRPVDLFEST
MRRLALDVAAVSMEFSLDIGSFDRPLRDSVTREFMTGIGTPRPGDFLLPPGMPTLLSWRRRRFRRRWVALIGQIT
AARQALGPTDAPRDLEDLMQAAFGAEGGGTTSELIDEVATMIVAGHETTASVLEFWACLLLAQSPRWQDEVARE
VRDMDLSPAGAATTLPALHVTTTVVRETLRLYPPAFMSGRESVDEADLCGHTVPKGAMVLLPFWMLHRNPALW
DNPGCFDPARFLDRPDPPRFAFLPFGAGPHVCIGAQLAMTEAVLVLARVVQDVSLALVDHAPVLPVGVLSTRP
SYAPAFRLTRRA

>CYP201C2 (AOU92 00625) Acetobacter aceti

MAVLEFSPPMPALPSDDITGLGVLFRLKRNGFGAFPERCFHEPVLSLRALGKPLVIAAGPEAIKAVLATEAASE
ORLRMGRRVLSPIVGEGILVSEGDVWRRQRRAMAPAFTPRTVPTLARHIAACADTTLLRISIEKPVDVFALTQ
TLALDIAAMTMFSMTSETFGVTLRRMVTSFMSGIGQPRPADFLLPPSVPTLTDWRRKHFRRRWVTLIEATIAE
RPORGTQEEARDLFDLLMQOAFGGEGGLAGOAVVDEVATMIVAGHETTATALFWAVWLLANTPEWQDATIAEEVR
HIDLSPDHAAGALSHLPVTTSVVREALRLFPPAFMTGREAVSDGDLCGQAIPRGAMILLPEFWMLHRNPALWKN
PAAFDPGRFLNGKEPDRFTFLPFGAGPHVCIGAQLAMTEAVLVLARLVQLYRFKAADEKPVLPVGVLSTRPSR
SVLFRESPRWNCG

>CYP202A1 (SMc01812) Sinorhizobium meliloti 1021

MSIAPGITIDGPARRVSLDVRNPRFFRNPLPAYAALHAQCPAFFWEEPQOWFFAGYEQVNSLLRDRRFGRQIL
HVATREELGMPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSRQIEELRPEIEALSHAVIDGEFEKD
GETELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSLETEFDANNASAEFADYLKGIIAEK
RTNPADDLLTHMITSEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPAELEFSDEKATERT
VEECLRFAAPLHIFQRYALMDIELENGIALRKGDKIGLMLGAANVDPRKEFSSPDTFRPDRNEGANVSEFGAGLH
FCIGAPLARLELQISLPILFRRLPGMRLKNEPPVKDAFHFHGLERLDLVW

>CYP202A1 (SinmeB 0879) Sinorhizobium meliloti BL225C

MSIAPGITIDGPARRVSLDVRNPRFFRNPLPAYAALHAQCPAFFWEEPQOWFFAGYEQVNSLLRDRRFGRQIL
HVATREELGMPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSRQIEELRPEIEALSHAVIDGEFEKD
GETELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSLETEFDANNASAEFADYLKGIIAEK
RTNPADDLLTHMITSEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPAELEFSDEKATERT
VEECLRFAAPLHIFQRYALMDIELENGIALRKGDKIGLMLGAANVDPRKEFSSPDTFRPDRNEGANVSEFGAGLH
FCIGAPLARLELQISLPILFRRLPGMRLKNEPPVKDAFHFHGLERLDLVW

>CYP202A1(C770 GRA4Chrl265) Sinorhizobium meliloti GR4

MSIAPGITIDGPARRVSLDVRNPRFFRNPLPAYAALHAQCPAFFWEEPQOWFFAGYEQVNSLLRDRRFGRQIL
HVATREELGMPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSRQIEELRPEIEALSHAVIDGEFEKD
GETELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSLETEFDANNASAEFADYLKGIIAEK
RTNPADDLLTHMITSEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPAELEFSDEKATERT
VEECLRFAAPLHIFQRYALMDIELENGIALRKGDKIGLMLGAANVDPRKEFSSPDTFRPDRNEGANVSEFGAGLH
FCIGAPLARLELQISLPILFRRLPGMRLKNEPPVKDAFHFHGLERLDLVW

>CYP202A1 (SM2011 c01812) Sinorhizobium meliloti 2011



MSIAPGITIDGPARRVSLDVRNPRFFRNPLPAYAALHAQCPAFFWEEPQOWFFAGYEQVNSLLRDRRFGRQIL
HVATREELGMPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSROQIEELRPEIEALSHAVIDGEFEKD
GETELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSLETEFDANNASAEFADYLKGIIAEK
RTNPADDLLTHMITSEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPAELEFSDEKATERT
VEECLRFAAPLHIFQRYALMDIELENGIALRKGDKIGLMLGAANVDPRKEFSSPDTFRPDRNEGANVSEFGAGLH
FCIGAPLARLELQISLPILFRRLPGMRLKNEPPVKDAFHFHGLERLDLVW

>CYP202A1 (DU99 06500) Sinorhizobium meliloti RMO17
MSIAPGITIDGPARRVSLDVRNPRFFRNPLPAYAALHAQCPAFFWEEPQOWFFAGYEQVNSLLRDRREFGRQIL
HVATREELGMPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSRQIEELRPEIEALSHAVIDGFEKD
GETELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSLETEFDANNASAEFADYLKGITIAEK
RTNPADDLLTHMITSEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPAELFSDEKATERT
VEECLRFAAPLHIFQRYALMDIELENGIALRKGDKIGLMLGAANVDPRKESSPDTFRPDRNEGANVSEFGAGLH
FCIGAPLARLELQISLPILFRRLPGMRLKNEPPVKDAFHFHGLERLDLVW

>CYP202A1 (SM11 chr2345) Sinorhizobium meliloti SM11

MSIAPGITIDGPARRVSLDVRNPRFFRNPLPAYAALHAQCPAFFWEEPQOWFFAGYEQVNSLLRDRRFGRQIL
HVATREELGMPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSRQIEQLRPEIEALSHAVIDGEFEKD
GETELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSLETEFDANNASAEFADYLKGIIAEK
RTNPADDLLTHMITSEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPAELFSDEKATERT
VEECLRFAAPLHIFQRYALMDIELENGIALRKGDKIGLMLGAANVDPRKFSSPDTFRPDRNEGANVSFGAGLH
FCIGAPLARLELQISLPILFRRLPGMRLKNEPPVKDAFHFHGLERLDLVW

>CYP202A1 (Sinme 1049) Sinorhizobium meliloti AKS83

MSIAPGITIDGPARRVSLDVRNPRFFRNPLPAYAALHAQCPAFFWEEPQOWFFAGYEQVNSLLRDRRFGRQIL
HVATREELGMPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSROQIEQLRPEIEALSHAVIDGEFEKD
GETELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSLETEFDANNASAEFAGYLKGITIAGK
RTNPADDLLTHMITSEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPAGLEFSDEKATERT
VEECLRFAAPLHIFQRYALMDIELENGIALRKGDKIGLMLGAANVDPRKESSPDTFRPDRNEGANLSEFGAGLH
FCIGAPLARLELQISLPILFRRLPGMRLKNEPPVKDAFHFHGLERLDLVW

>CYP202A1 (BN406 _00987) Sinorhizobium meliloti Rm4l

MSIAPGITIDGPARRVSLDVRNPRFFRNPLPAYAALHAQCPAFFWEEPQOWFFAGYEQVNSLLRDRRFGRQIL
HVATREELGMPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSROQIEQLRPEIEALSHAVIDGEFEKD
GETELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRTVKMYVENPSLETEFDANNASAEFAGYLKGITAGK
RTNPADDLLTHMITSEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPAGLEFSDEKATERT
VEECLRFAAPLHIFOQRYALMDIELENGIALRKGDKIGLMLGAANVDPRKESSPDTFRPDRNEGANLSFGAGLH
FCIGAPLARLELQISLPILFRRLPGMRLKNEPPVKDAFHFHGLERLDLVW

>CYP202A3 (Atul256) Agrobacterium fabrum

MTATFPFLKIDPATRRVSLNARDPAFYNDPNPVYAALHAQCPTEYWEEQROWEFTCYDHVSTLLRDRREFGRQI
LHVASREEIGLPEPLEHVKHFDLAEQHSLLELEPPEHTRLRTLINRAFVSRHVDKMKPEIEELANRLIEAFEA
NGETELLSSYADIIPVTMIARMIGIPEEMGPQLLKWSHAYVGMYMFKRTPEDELLADKAAQEFSDYVRRVIAE
RRAEPKDDLLSHMIHTEHKGQYLTDDELVSTTIVLLNAGHEATVHQIGNSVRIILESGLDPKTLFHDETATER
TVEETLRICAPVHIFQRWVLEPVEIDGVQFKRGDKVSLILAAANLDPAKEFSDPLAFQPDRNEGANVSEFGAGIH
FCIGAPLARLELNLALPLLFKRLPGLKIAEPPKVKDVYHFHGLERLDLAW

>CYP202A6 (Ach5 11600) Agrobacterium tumefaciens Achb

MDMTATFPFLKIDPATRRVSLDARNPAFYNDPNPVYAALHAQCPTFYWEEQROWFFTEYDHVSALLRDRREFGR
QILHVASREEIGLAEPLEHVKHFDAAEQHSLLELEPPEHTRLRTLINRAFVSRHVDKMKPEIEELANRLIDAF
EGNGKTELLSSYADIIPVTMIARMIGIPEEMGPOQLLKWSHAYVGMYMEFKRTPEDELLADRAAHEFSDYVRSVI
AERRAEPKDDLLSHMIHTEHKGQYLTDDELISTTIVLLNAGHEATVHQIGNSVRIILESGIAPDTLFHDETAT



ERTVEETLRICAPVHIFOQRWVLEPVEIDGVEFKRGDKVSLILAAANLDPAKFSDPLAFRPDRNEGANVSFEGAG
IHFCIGAPLARLELNLALPLLFKRLPGLKIAEPPRVKDVYHFHGLERLDLSW

>CYP202A6 (AGROH133 05597) Agrobacterium sp. H13-3

MDMTATFPFLKIDPATRRVSLDARNPAFYNDPNPVYAALHAQCPTEFYWEEQROWFFTEYDHVSALLRDRRFGR
QILHVASREEIGLAEPLEHVKHFDAAEQHSLLELEPPEHTRLRTLINRAFVSRHVDKMKPEIEELANRLIDAF
EGNGKTELLSSYADIIPVTMIARMIGIPEEMGPOQLLKWSHAYVGMYMFKRTPEDELLADRAAHEFSDYVRSVI
AERRAEPKDDLLSHMIHTEHKGQYLTDDELISTTIVLLNAGHEATVHQIGNSVRIILESGIAPDTLFHDETAT
ERTVEETLRICAPVHIFOQRWVLEPVEIDGVEFKRGDKVSLILAAANLDPAKFSDPLEFRPGRNEGANVSFEGAG
IHFCIGAPLARLELNLALPLLFKRLPGLKIAEPPKVKDVYHFHGLERLDLSW

>CYP202A6 (B0909 07125) Agrobacterium rhizogenes

MTATFPFLKIDPATRRVSLNARDPAFYNDPNPVYAALHAQCPTEYWEEQROWEFTGYDHVSALLRDRREFGRQTI
LHVASREEIGLAEPLEHVKHFDAAEQHSLLELEPPEHTRLRTLINRAFVSRHVDKMKPEIEELANRLIDAFEA
NSETELLSSYADIIPVTMIARMIGIPEEMGPQLLKWSHAYVGMYMFKRTAGDELLADTAAREFSDYVRSVIAE
RRAEPODDLLSHMIHTEHKGOQYLTDDELVSTTIVLLNAGHEATVHQIGNSVRIILESGISPDTLEFSDETTTER
TVEETLRICAPVHIFQRWVLEPVEIDGVTFKRGDKVSLILAAANLDPAKFSDPLAFRPGRNEGVNVSEFGAGIH
FCIGAPLARLELNLALPLLFRRLPGLRIAQPPKVKDVYHFHGLERLDLAW

>CYP202A7 (BN877 I11238)Rhizobium sp. IRBG74

MTATFPFLKIDSATRHVSLDARDPAFYNDPNPVYAALHAQCPTEFYWEEQROWFEFTSYDHVSSLLRDRREGROT
LHVASREEIGLPEPLEHVKHFDLAEQHSLLELEPPEHTRLRTLINRAFVSRHVDKMKPE IEELANRLIDAFEE
KGETELLSSYADITIPVTMIARMIGIPEEMGPOQLLKWSHAYVGMYMFKRTPEDELLADMAAKEFSDYVRSVIAE
RRAKPEDDLLSHMIHTEHKGQYLTDDELVSTTIVLLNAGHEATVHQIGNSVRIILESGISPQTLFSDEAATER
TVEETLRICAPVHIFQRWVLEPVEIDGVQFKRGDKVSLILAAANLDPSKEPDPLTFRPERNEGANVSEFGAGIH
FCIGAPLARLELNLALPLLFKRLPRLKIAEPPKVKDVYHFHGLERLDLSW

>CYP202A12 (Smed 0869) Sinorhizobium medicae

MSTAPGITIDGPVRRVSLDVRNPEFFRNPLPAYAALHAHCPAFFWEEPQOWEEFAGYAQVNSLLRDRREFGROIL
HVATREELGMPEPQPHLKDFDALEAHSLLELEPPTHTRLRTLVNRAFVSRQIEQLRPDIEALSHRVIDGFEKN
GAVELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSLETELDANQASAEFADYLKGIIDEK
RVKPADDLLTHMITAEKDGERLSDAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPADLEFSNEEATERT
VEECLRFAAPLHIFQRYALMDMELEDGIVLKKGEKIGLMLGAANVDPRKESDPDTEFRPNRNEGANVSEFGAGLH
FCIGAPLARLELQISLPILFORLPGMRLKNEPPVKDSFHFHGLERLDLVW

>CYP202A13 (NGR c10310) Sinorhizobium fredii NGR234

MSAVPGITIDGPARRVCLDVRNPDEFFRNPLPAYAALHAQCPAFFWEEPQOWEFEFAGYDQVNALLRDRRFGROIL
HVATREELGLPEPKPHLGDFDALEAHSLLELEPPAHTRLRTLVNRAFVSRQIEQLRPDIEALSHAIIDSFEAD
GEVELLKTYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSFETELEANQASAEFAGYLNDITAEK
RAKPADDLLTHMISSEKDGERLSEAELISTTVLLLNAGHEATVHQIGNAVSTILOSGLFPAALFASEEATART
VEECLRFAAPLHIFQRYALSDIELEDGITLRKGDKIGLMLGAANVDPRKFTAPDMEMPDRNEGANVSEFGAGLH
FCIGAPLARLELNLSLPILFRRLPGLRLKHEPPVKDSFHFHGLERLDLVW

>CYP202A13 (SFHH103 00970) Sinorhizobium fredii HH103

MSAVPGITIDGPARRVCLDVRNPDEFFRNPLPAYAALHAQCPAFFWEEPOQWEFFAGYEQVNALLRDRRFGROIL
HVATREELGLPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSRQIEQLRPDIEALSHAIIDSFEAD
GAVELLKTYAEATPVTITIARMLGIPVEAAPHLLDWSHRMVKMYVEFNPSFETELDANQASAEFAAYLKEITAEK
RAKPADDLLTHMIGSEKDGERLSEAELISTTVLLLNAGHEATVHQIGNAVHAILOSGLSPATLFAGEEATART
VEECLRFAAPLHIFQRYALSDIVLEDGIALRKGDRIGLMLGAANVDPRKFMAPDTEFMPDRNEGANMSEFGAGLH
FCIGAPLARLELNLSLPILFRRLPGLRLKHEPPVKDSFHFHGLERLDLVW



>CYP202A14 (USDA257 ¢32830) Sinorhizobium fredii USDA 257

MSAVPAFTIDGPARRASLDVRNPDFFRNPLPAYAALHAQCPAFEFWEEPQOWFFAGYDQVNALLRDRRFGRQIL
HVATREELGLPEPKPHLKDFDALEAHSLLELEPPAHTRLRTLVNRAFVSRQIEQLRPDIETLSHAIIDSEFETD
GEVELLKSYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPTEFETELDANQASAEFAEYLKNIITDK
RTKPADDLLTHMINSEKDGERLSEAELISTTVLLLNAGHEATVHQIGNAVRTILOSGLSPTTLFAGEEATERT
VEECLRFAAPLHIFQRYALSDIELEDGIALRKGDKIGLMLGAANVDPRKFTAPGKFKPDRNEGANVSFGAGLH
FCIGAPLARLELNLSLPILFQRLPCLRLKHEPQVKDSFHFHGLERLDLVW

>CYP202A15 (SAMCFNEI73 Chl362) Sinorhizobium americanum

MSPAPGITIDGPARRVSLDVRNPDFFRNPLPAYGALHAQCPAFFWEEPQOWYFAGYDQVNALLRDRRFGRQIL
HVATREDLGLSEPKPHLKDFDALEEYSLLELEPPAHTRLRTLVNRAFVSRQIEQLRPDIETLSHAIIDGEKKD
GEVELLKAYAETIPVTIIARMLGIPVEAAPRLLDWSHRMVKMYVENPSVETELDANQASTEFAAYLKDIIAEK
RVSPADDLLTHMIRSEKDGERLSEAELISTTVLLLNAGHEATVHQIGNAVSTILKSGEFSPDQLFASEEATART
VEECLRFAAPLHIFQRYALSDIELEDGISLRKGDKIGLMLGAANVDPRKFTAPDTFRPDRDEGANVSEFGAGLH
FCIGAPLARLELNLSLPILFRRLSGLRLKDEPPVKDSFHFHGLERLDLVW

>CYP202A16 (OV14 2294) Ensifer adhaerens OV14

MPPKPAITIDSAKRSVSIDVHDPDFYRAPLSAYAETHAHCPAFYWSEREQWYFAGYDQVNALLRDRREFGRQIL
HVATREELGMPAPKPHLKDFDALEEHSLLELEPPTHTRLRTLVNRAFVSROQIEQLRPDIERLSHTIIDGFEQD
GEVELLKTYAETIPVTIIARMLGIPVDAAPNLLDWSHRMVRMYVENRSHETEFDANQASADFADYLKTIIAEK
RRKPADDLLTHMITSEKDGERLSEAELVSTAALLLNAGHEATVHQIGNAVRTILOSDHAPGDLFATEATTDLA
IEECLRFAAPLHIFQRYALSDIELDEGIALRKGDKIGLLLGAANVDPRKFSDPDRFKPARDEGVNVSFGAGLH
FCIGAPLARLELKLSLPILFQRLPGMRLKHPPEVKDSFHFHGLERLDLVW

>CYP202A17 (KKY 1509) Pelagibacterium halotolerans

MAATVQVRPVTDVPDGLSASAQPSDPAFFONPYPEFYAARQATHPAFEFWSEYGHWCFADEPTVSALLRDRREGR
DILHVATREEIGLPQPKPHTADFDLTEKYSLLNLEPPAHSRLRTLVNRAFVSRQVELLRPRIADLVHSIIDDF
EDQGGVELIRAFAAPIPAIVIAEMIGLPAEMAPQLLDWSNRMVRMYMEDVSHETERDANRAAADFTAYLROAT
AERRKLPREDLLSHMIAAEQGGERLSEDEMLSTAILLLNAGHEATVHTTGNAVKAILESGYDPRMLFADDTAT
AATVEEALRFDAPLHMFTRYALEDLDYNGIALRKGDVIGLMLGAANRDPNRFTNPNTEFDPLRTDGANVSFEFGAG
IHFCIGAPLARLEMQIALKILFERLPKLRLTAPPRYADIYHFHGLERLDVSW

>CYP202A18 (XM25 07155) Devosia sp. H5989

MISSTDAIAPARRASANPRDPVEYONPYAFYDGIHATSPTEFFWDNYGHWCEFAGEFKEVNQLLRDKRFGREILHV
ATREELGWPERKPHVADFDLAEKYSLLNLEPPAHTRLRTLVNRAFVSROQVEQLRPRVAALANELIDGFEKDGQ
VELTHAYAAPIPAIVISEMIGVPTEMAMOVVAWSNRMVTMYMEGVTEDTERDANQASADFIAYIRTLIAERRV
RPTEDLLTHMITAEQDGOKLTDDEIVSTAILLLNAGHEATVHTTGNSVKTITIESGIDRKAIFASDEQTAATVE
ECLRFDAPLHMFTRFALSDIELDNGVSLRKGDQIGLMLGAANRDPVRFANANTFDPFRTDGONVSEFGAGIHEC
IGAPLARIELQISLKTLFDRLPGLRLAKEPSYNNVYHFHGLEELQVAW

>CYP202A19 (Mesop 4874) Mesorhizobium opportunistum

MTTLPYLAFDPATRHLRLDPHEPAFFLNPYEAYARLHGLSNAFFWEEFGCWCEFGGEFDDVNRLLRDRRFGRONP
AGIPDSRGIGODRSHLKAFDGIEANSMLELEPPVHTRLRTLVNRAFVSROVERLRPRVEALANELIDREDPAG
PVDLLPAFAAPLPITITIAEMLGVPVEMGPQLLDWSHOMVAMY THGRSRETEETANRAAGEFADFLRGYITERR
KNPGDDLLSLLISAQEDGQRLSEDEMVSSAILLLNAGHEATVHQTGNAVRSILAQQGDPRRFFTSPEATAATV
EECLRFDAPLHMFTRYAYQEIEVAPGIVVQPGQTIGLLLGMANHDPRAFADPODFRPDRTDOKNVSEFGAGIHE
CIGAPLARLELQVSLKTLFERQPKLHLAESPRFRDTYHFHGLETLAVGE

>CYP202A20 (Mesau_04483) Mesorhizobium australicum

MTKSTLSYLAFDPATROLRLDPREPAFFLNPYEAYGFLHEASNAFFWEEFGEFWCEFGGEFGDVNRLLRDRREGRQ
NPAGIPDSRGVGQDRTHLKAFDGIEANSMLELEPPVHTRLRTLVNRAFVSROQVERLRPRVEALANELIDRFEP



GKAVDLLPAFASPLPITITAEMLGVPVEMGPRLLDWSHOMVAMY IHGRTRETEETANRAAGEFSDFLRGYVTE
RRKKPGDDLLSLLISAQEDGOKLSEDELVSSAILLLNAGHEATVHQTGNAVHSILAQGGDPRRFFTSPEATAA
TVEECLRFDAPLHMFMRYAYEKIQIAPGIVVRPGQTIGLLLGMANHDPHAFAEPQTFRPERTDOKNVSFGAGI
HFCIGAPLARLELQVSLRTLFERHPQLHLAEQPRFRDTYHFHGLERLAVVES

>CYP202A21 (Mesci 4424)Mesorhizobium cicero

MSKLTPPALAFDPATRHLRLDPHEPAFFONPYDAYAFLHGLSNAFFWEEFGEFWCEFGGEFDDVNRLLRDRREGRQ
NPAGIPDSRGIGQDRSHLRAFDGVEANSMLELEPPVHTRLRTLVNRAFVSROQVERLRPRVEALANELIDRFEP
GKTVDLLPAFAAPLPITITAEMLGVPVDMGPQLLDWSHOMVAMYMHGRTRAIEETANRAAGEFADFLRFHVTE
RRKNPGDDLLSLLISAQEDGKKLSEDEMVSSAILLLNAGHEATVHQTGNAVRSILMOGGDVSREFFGSPEATAA
TVEECLRFDAPLHMFTRYAYQEIEVAPGIVVQPGQTIGLLLGMANHDPRAFAEPQAFRPDRPDOKNVSFGAGI
HFCIGAPLARLELQVSLKTLFERHPKLHLAERPSFRDTYHFHGLERLAVGE

>CYP202A22 (IMCC20628 02331) Hoeflea sp. IMCC20628

MTSHOLFISQDPREPDEVONPYREYADMHRTSPVEYWEEY SMWCVAGYDLANRLLRDRRLGRENRWGAPLNPV
EGRQHLADFDRIESGSLLEREPPAHSRLRTLVNRAFVSRSVERLRPRIHALAQELIDALPAGQAFDLLPYFAT
PIPLTVICELLGVPVARANDLLGWSHAMCEMYVPORSRETEKRANRASADFGAFLTAHIEEHRHTNADDLLSA
LIAVRDTGEKLSDDELISTCVLLLNAGHEATVHOTGNAVKTILDQGGDPRRFFETPAASAATVEEALREFDAPL
HMFTRYAYEEIDLGPVTLKPGEQVALLLGAANRDPSAFEAPDQFRPGRADQKNVSFGAGLHFCIGAPLARLEL
QESLAVLFSRLPDLKLTQPPRYRDSYHFHGLESLLARS

>CYP202A23 (Rleg 1336) Rhizobium leguminosarum bv. trifolii WSM1325

MMIPSFLSIDRANRHVSLDSRNPAFYGDPNAVYAALHAHCPTEFYWSEQKQWEFFTGYDHVNGLLRDRRFGRQIL
HIASREELGLAEPTPHLASEFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANRLIDGFAEK
REVELLSAFADIIPVTMIARMIGIPEEMGPOQLLTWSHAYVRMYMEFGRTRGQEEEAERASKEFSDYVKTVIAER
RAEPRDDLLTHMIHTEHKGOYLTEEELVSTTIVLLNAGHEATVHQIGNSVRTILDSGGDPAELFRDEATTERT
VEETLRICAPVHIFOQRWALEPAEIDGISEFKRGDKVSLILAAANLDPAKFTDPLTFKPDRNEAANLSEFGAGIHE
CIGAPLARLELNVVLPILFERLAGLRLAKTPVVKDVYHFHGLDRLDLQW

>CYP202A23 (Rleg2 1245)Rhizobium leguminosarum bv. trifolii WSM2304

MMIPPFLSIDRSSRHVSLDARNPAFYGDPNAVYAALHAHCPTEFYWSEQKOQWEFFTGYDHVNGLLRDRRFGRQIL
HIASREELGLAEPMPHLASEFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANQLIDGEFADK
GEVELLSAFADITIPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMFGRTREQEDEAERAAKEFSDYVRTVIAER
RAEPRDDLLTHMIHTEHKGOYLTEEELTISTTIVLLNAGHEATVHQIGNSVRTILESGSDPADLEFRDEATTERT
VEETLRICAPVHIFOQRWALEPAEIDGVSEFQRGDKVSLILAAANLDPAKFTDPLAFRPDRNEAANLSEFGAGIHE
CIGAPLARLELNVVLPILFERLAGLKLAKTPVVKDVYHFHGLDRLDLQW

>CYP202A23 (RL1686) Rhizobium leguminosarum bv. viciae 3841

MPHIFPRPGKSAKPRGMMIPSFLSIDRANRHVSLDSRNPAFYGDPNAVYAALHAHCPTEYWSEQKOQWEEFTGYD
HVNGLLRDRRFGROILHIASREELGLAEPMPHLASFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKP
ELAELANRLIDGFAEKREVELLSAFADIIPVTMIARMIGIPEEMGPQLLAWSHAYVRMYMFGRTREQEEEAER
AAKEFSDYVKTVITERRATPRDDLLTHMIHTEHKGQYLTEEELVSTTIVLLNAGHEATVHQIGNSVRTILDSG
CDPAELFRDEATTERTVEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANLDPAKFTDPLTEKP
DRNEAANLSFGAGIHFCIGAPLARLELNVVLPILFERLAGLKMAKTPVVKDVYHFHGLDRLDLOW

>CYP202A23 (RLEG3 17090) Rhizobium leguminosarum bv. trifoliiWSM1689

MMIPSFLSIDRANRHVSLDSRNPAFYGNPNAVYAALHAHCPTEYWSEQKQWEFFTGYDHVNGLLRDRRFGRQIL
HIASREELGLAEPMPHLASFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAQLANRLIDGFAEK
HEVELLSAFADITIPVTMIARMIGIPEEMGPOQLLNWSHAYVRMYMEFGRTREQEEEAERAAKEFSDYVKTVITER
RAEPRDDLLTHMIHTEHKGQYLTEEELVSTTIVLLNAGHEATVHQIGNSVRTILDSGSDPAELFRDEATTERT
VEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANLDPAKFTDPLTFKPYRNEAANLSFGAGIHF
CIGAPLARLELNVVLPILFERLVGLRLAKKPMVQODVYHFHGLDRLDLQW



>CYP202A23 (RHECIAT CHO001657) Rhizobium etli CIAT 652

MTIPPFLSIDPALRHVSLDARNPAFYGNPNAVYAALHAHCPTEYWTEQKOWFEFTGYDHVNALLRDRRFGRQIL
HIASREELGLAEPMPHLESFDLSERYSLLELEPPEHTRLRTLVNRAFISRHVEKMKPELAELANRLIDGEFADK
REVELLSAFADITIPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMEFGRTREQEDEAERAAKEFSDYVRTVIAER
RAEPRDDLLTHMIHTEHKGQYLTEEELISTTIVLLNAGHEATVHQIGNSVRTILDSGTYPAELFRDEATTERT
VEETLRICAPVHIFQRWALEPAEIDGVSFERGDKVSLILAAANLDPAKFTDPLAFRPDRNEATNLSFGAGIHF
CIGAPLARLELNVVLPILFERLAGLRLAKTPDVKDVYHFHGLERLDLQW

>CYP202A23 (RHE CH01585) Rhizobium etli CFN 42

MMIPPFLSIDRASRHVSLDARNPDEFYGNPNAVYAALHAHCPTEFYWTEQKQWFFTGYDHVNALLRDRRFGRQIL
HIARREELGLAEPMPHLESFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANRLIDGFADK
REVELLSAFADIIPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMEFGRTREQEDEAERAAKEFSDYVRTVIAER
RNAPRDDLLTHMIHTEHKGQYLTEEELISTTIVLLNAGHEATVHQIGNSVRTILDSGSDPAVLEFRDEATTERT
VEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANVDPAKFTDPLTFRPDRNEAPNLSEFGAGIHFE
CIGAPLARLELNVVLPILFERLAGLSLAKTPVVKDVYHFHGLDRLDLLW

>CYP202A23 (REMIM1 CHO01603)Rhizobium etli

MTIPPFLSIDRASRHVSLDARNPDEFYGNPNAVYAALHAHCPTEFYWTEQKOQWEFFTGYDHVNALLRDRRFGRQIL
HIARREELGLAEPMPHLESFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANRLIDGEFADK
REVELLSAFADIIPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMEFGRTREQEDEAERAAKEFSDYVRTVIAER
RNAPRDDLLTHMIHTEHKGQYLTEEELISTTIVLLNAGHEATVHQIGNSVRTILDSGSDPAVLFRDEATTERT
VEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANVDPAKFTDPLTFRPDRNEAPNLSFGAGIHF
CIGAPLARLELNVVLPILFERLAGLGLAKTPVVKDVYHFHGLDRLDLLW

>CYP202A23 (RLEG12 17290) Rhizobium leguminosarum bv. trifolii CB782

MMIPPFLSIDPARRHVSLDARNPGEFYGNPNAVYAVLHAHCPTEFYWSEQKQYFFTGYDHVNGLLRDRRFGRQIL
HIASREELGLAEPMPHLASEFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANRLIDGEFADK
GEVELLSAFADITIPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMFGRTREQEDEAERAAKEYSDYVRTVIAER
RAAPRDDLLTHMIHTEHKGOYLTEEELTISTTIVLLNAGHEATVHQIGNSVRTILDSGSNPAELFRDEATTART
VEETLRICAPVHIFQRWALEPAEIDGVTFRRGDKVSLILAAANLDPAKFTDPLAFRPDRNEAANLSFGAGIHF
CIGAPLARLELNVVLPILFERLAGLRLARTPVVKDVYHFHGLDRLDLOW

>CYP202A23 (IE4803 CHO01583)Rhizobium etli bv. phaseoli IE4803

MTIPPFLSIDPASRHISLDARNPAFYGNPNAVYAALHAHCPTEYWAEQKQWEFFTGYDHVNGLLRDRRFGRQIL
HIASREELGLAEPMPHLASEFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANRLIDGEFADK
REVELLSAFADIIPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMEFGRTRAQEEEAERAAKEFSDYVRTVIAER
RAEPRDDLLTHMIHTEHKGOYLTEEELTISTTIVLLNAGHEATVHQIGNSVRTILDSGLDPATLEFRDEATTERT
VEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANLDPAKFTDPLAFRPDRNEAPNLSFGAGIHF
CIGAPLARLELNIVLPVLFERLAGLRLAKSPVVKDVYHFHGLERLNLVW

>CYP202A23 (IE4771 CHO01635)Rhizobium etli bv. mimosae IE4771

MTIPPFLSIDPASRHVSLDARNPAFYGNPNAVYAALHAHCPTEFYWAEQKQWEFFTGYDHVNGLLRDRRFGRQIL
HIASREELGLAEPMPHLASEFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANRLIDGEFADK
REVELLSAFADIIPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMEFGRTRAQEEEAERAAKEFSDYVRTVIAER
RAEPRDDLLTHMIHTEHKGOYLTEEELISTTIVLLNAGHEATVHQIGNSVRTILDSGLDPATLFRDEATTERT
VEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANLDPARFTDPLAFRPDRNEAPNLSFGAGIHF
CIGAPLARLELNIVLPVLFERLAGLRLAKSPVVKDVYHFHGLERLNLVW

>CYP202A23 (AMC79 CH01615) Rhizobium phaseoli



MTIPPFLSIDPALRHVSLDARDPAFYGNPNAVYAALHAHCPTEFYWTEQKQWEFFTGYDHVNALLRDRRFGRQIL
HIASREELGLAEPMPHLESFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANRLIDGEFADK
REVELLTAFADITIPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMEFGRTREQEDEAERAAKEFSDYVRTVIAER
RAEPRDDLLTHMIHTEHKGQYLTEEELISTTIVLLNAGHEATVHQIGNSVHTILGSGADPVELFRDEATTERT
VEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANLDPAKFTDPLAFRPDRNEATNLSFGAGIHF
CIGAPLARLELNVVLPILFERLAGLRLAKTPDVKDVYHFHGLERLDLQW

>CYP202A23 (AMJ98 CHO01614)Rhizobium sp. N1341

MTIPPFFSIDPALRHVSLDARNPAFYGNPNAVYAALHAHCPTEFYWTEQKOWFEFTGYDHVNGLLRDRREFGRQIL
HIASREELGLAEPMAHLESFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELTELANRLIDGEFADK
GEVELLSAFADITPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMFGRTRRQEEEAERAAREFSDYVRTVIAER
RAEPRDDLLTHMIHTEHKGQYLTEEELISTTIVLLNAGHEATVHQIGNSVRTILDSGCDPAELFRDEAATERT
VEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANLDPAKFTDPLAFRPDRNEAPNLSFGAGIHFE
CIGAPLARLELNVVLPILFERLAGLRLAKTPVVKDVYHFHGLDRLDLRW

>CYP202A23 (AMKO2 CHO01623) Rhizobium sp. N731

MTIPPFFSIDPALRHVSLDARNPAFYGNPNAVYAALHAHCPTEFYWTEQKQWEFFTGYDHVNGLLRDRRFGRQIL
HIASREELGLAEPMAHIESFDLSERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELTELANRLIDGFADK
GEVELLSAFADITPVTMIARMIGIPEEMGPOQLLAWSHAYVRMYMFGRTRRQEEEAERAAREFSDYVRTVIAER
RAEPRDDLLTHMIHTEHKGQYLTEEELISTTIVLLNAGHEATVHQIGNSVRTILDSGCDPAELFRDEAAAERT
VEETLRICAPVHIFQRWALEPAEIDGVSFKRGDKVSLILAAANLDPAKFTDPLAFRPDRNEAPNLSFGAGIHF
CIGAPLARLELNVVLPILFERLAGLRLAKTPVVKDVYHFHGLDRLDLRW

>CYP202A24 (RGR602 CH01450) Rhizobium gallicum

MMIAPFFSIDPATRRVSLDSSDPAFYGNPNEVYKALHCHCPTEYWEQOKOWEFFTGYDHVNGLLRDRREFGRQIL
HIATREELGLAEPEQHLANFDLAERYSLLELEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANKLIDGEKDK
GEVELLSAFADITIPVTMIARMIGIREEMGPQLLAWSHAYIRMYLEFGRTREDEDGAERAASDESDYVKTVIAER
RANPRDDLLTHMIHTEHKGQYLTDAELVSTTIVLLNAGHEATVHQIGNSVRVILESGCDPAELFKDEAATECT
VEETLRICAPVHIFOQRWALEPVEIDGISFKRGDKVSLILAAANLDPARFTDPLSFRPDRNEAPNLSEFGAGIHE
CIGAPLARLELNVVLPILFERLPGLKLAKTPSVKDVYHFHGLDALNLAW

>CYP202A25 (Arad 1827) Agrobacterium radiobacter

MTISSVEFSIDPVSRRLSLNGRDPAFYSNPNAVYAALHAECPTEFYWEEQRRWYFIGYDHVNGLLRDRRFGRQIL
HIANREELGMPAPLPHLKNEFDLSEQHSLLEIEPPEHTRLRTLVNRAFVSRHVEKMKPELAELANRLIDKEFEKN
GEVELLSAFADITIPVTMIARMIGIPEEMGPQLLKWSHAYVRMYMEGRTREDEDAADQAAKEFSDYVKSVIRER
RANPRDDLLTHMITTEHKSQYLTEDELVSTTIVLLNAGHEATVHQIGNSVRVILESGYAPSALFKDEATTERT
VEETLRICAPVHIFDRWCLEPTEIDGVSEFQRGDKVAMILAAANLDPKKESDPLTFKPDRNEAPNLSEFGAGIHE
CIGAPLARLELNVVLPILFERLPGLKLOKTPEVKDVYHFHGLDKLELSW

>CYP202A26 (Avi 1694) Agrobacterium vitis

MPHSSFFSVDPHQRSVSLDTGHPGFFEAPNAVYAMLHAQAPTFEFWREQQOWFFTGYDLVNGLLRDKRFGRQIL
QIASREELGWPEPAAHTRAFDAAEAWSLLELEPPEHTRLRTLVNRAFVSRHVEKMTPDILALANSLIDDEFEAQ
GKTELLSSFAEITPVTMIARMIGIPDEMGPQLLAWSHDYVGMYVENRTRAHEDAAERAAREFSDYLRGVIAER
RSEPRDDLLSHMIHTEHKGQYLTDDELISTTVVLLNAGHEATVHQIGNAVRIILESGLDPTGLFGDTAATERT
VEECLRICAPVHIFQRYCLEPCEIDGVSFEFSQGDKIGLILAAANLDPRKEFPDPLAFKPOQRNDGANLSEFGAGIHE
CIGAPLARLELSLVLPLLFQRLPGLALAGTPKVKDLYHFHGLEKLDLVW

>CYP202A27 (BSY240 1120) Agrobacterium sp. RACO06

MTQTSFLSIDPATRRVSLDARDPAFYSDPNRTYAALHDSCPTEFYWEEQKOWFEFTGYDHVNALLRDRRFGROQIL
HIATREELGMPEPAEHTRHFDKAEEHSLLEIEPPEHTRLRTLVNRAFVSRHVEKMTPEIELLANRLIDDFEKD
GKTELLSTFADITPVITMIARMIGIPEDMGPQLLKWSHDYVGMYMFKRTRADEEAADRSAKEFADYVRTVIAER
RANPSDDLLSHMIHTEHKGQFLTEDELISTTIVLLNAGHEATVHQIGNSVRVILDSGIDPSTLESDEKTTERT



VEETLRICAPVHIFQRWCLEPCEIDGVSFQRGDKVSLILAAANLDPOQKFPEPLAFKPSREEGANLSFGAGIHF
CIGAPLARLELNIVLPLLFKRLPGLKIAETPTVKDVYHFHGLERLDLTW

>CYP202A28 (BSY16 1583) Sinorhizobium sp. RACO02

MTTTDFPFLSIDPASRRVSLDGRNPDEFYRDPNPVYAALHAHCPTFWWEEQKMWYFTGYDHVNGLLRDRREGRQ
ILHVATREELGMPEPQAHLAHFDAAEAWSLLELEPPEHTRLRTLVNRAFVSRIIDRLTPEITDLCHQAIDREE
KDGKVELLSAFADILPVTMIARMIGIPDEMGPOLLKWSHAYVRMYMFGRTPEDELNADKAAQEFSDYVRSVIA
ERRAEPRDDLLSHMVHTEHRGQLLTEDELISTTIVLLNAGHEATVHQIGNAVRTILENNADPALLFADEKSTE
RTVEECLRISAPVHIFDRFALEDVELDGIQFRRGDKVAMILAAANLDPKKESDPLVEFKPARNEGVNLSFGAGIT
HFCIGAPLARLELNIALPILFQRLPRLKIAKKPVVKDVYHFHGLETLKLEW

>CYP202A29 (RG540 CH11740) Neorhizobium galegae bv. orientalis HAMBI

MTILPDFLHINPQTRHVSLDGRNPAFYSDPNRVYALLHEHCPTEFYWEEQROWFFTGYDHVNGLLRDRREGRQOT
LHIASREELGLPEPLAHLENFNLAERYSLLELEPPEHTRLRTLVNRAFVSRHIEKLRPEIAKLAERLIDGFEG
QGETELLSSFADIIPVTMIARMIGIPDEMGPQLLKWSHAYVGMYMFKRTRODEYAADRAAGEFSDYVKGLIAE
RRREPREDLLTHMIHTEHKGQYLTDDELVSTTIVLLNAGHEATVHQIGNSVRVILESGLPPADLFRDEAATER
TVEETLRICAPVHIFOQRWALEDVEIDGLSFKRGDKVSLILAAANLDPNKFSDPLAFKPDRQEAQNLSEFGAGIH
FCIGAPLARLELNTVLPILFRRLPGMRITRTPVVKDVYHFHGLERLDLAWRQGSPAL

>CYP202A29 (RG1141 CH11450) Neorhizobium galegae bv. officinalis bv.
officinalis HAMBI 1141

MTALPDFLRIDPDTRRVSLDGRNPAFYSDPNRVYALLHEHCPTEYWEEQROWEFTGYDHVNGLLRDRRFGRQTI
LHIANREELGLPEPLPHLENFDLAERYSLLELEPPEHTRLRALVNRAFVSRHIERLRPEIAELAEGLIDGFEG
QGETELLSAFADITPVTMIARMIGIPDAMGPOQLLKWSHAYVGMYMEFKRSADDEHAADRAAEEFSDYVKGLISE
RRREPREDLLTHMIHTEHKGQYLTDDELVSTTIVLLNAGHEATVHQIGNSVRVILESGLSPADLFRDEAATER
TVEETLRICAPVHIFQRWALEDVEIDGLSFKRGDKVSLILAAANLDPKKESDPLVEKSDROQEAANLSEFGAGIH
FCIGAPLARLELNTVLPILFRRLPGMRITRTPVVKDVYHFHGLERLDLAW

>CYP202A30 (NT26 1249) Rhizobium sp. NT-26

MTDIPSFLPIDPTTRRVSLDGRDPAFYGDPNRVYAALHQHCPTEFYWEEQROWEFFTGYHHVNALLRDRREGRQT
LHIASREDLGLPEPQPHLANFDLVERHSLLEIEPPEHTRLRTLVNRAFVSRHIERLRPEIAVLAEQLIDGFEK
DGKTELLSSFADIIPVTMIARMIGIPDEMGPOQLLKWSHDYVGMYMEFKRTREDELAADRSAREFADYVKTLIAE
RRNAPRDDLLSHMIHTEHKGQYLSEDELVSTTIVLLNAGHEATVHQIGNSVRVILESGLPPAEMFRDEVATER
TVEETLRICAPVHIFRRWALEDVEVDGVVLKRGDKVSLILAAANLDPNKFAEPLVENPERQEAPNLSFGAGIH
FCIGAPLARLELKTVLPILFRRLPGLRMAKTPRVKDVYHFHGLERLDLAW

>CYP202B1 (RSP_1946) Rhodobacter sphaeroides 2.4.1

MOTLSQSPHDRREFLRNPYREFYREARAAGPFFHWEELGLVCTTSYAAANAILRDRRFGREVPPGRASAVPDHLA
PFAAVEAHSMLELEPPRHTRLRNLVLRAFTSRRIGTMOPEVAALSESLVAAVPEGPFDLLPAFSQRLPITLIA
RLIGIPESLAPELLRWSSAMVAMYQAGRTRKTEERAALAAADFSDFLRLHIEARRHAPADDLLTHLIAAEADG
QOLSTDEIVSTCILILNAGHEAAVHAIGNAAAVLLRHRTPPEALAPPHLLGTVEELLRFDPPLHLFRRMAYER
VEIMGRTIEEGCEVALLLGAANRDPGPWERPDRFLWNRPEKTHLAFGAGLHFCLGAPLARLELATALPILEFGR
LPNLQLVKPPSYGDSWHFRGLERLIVSA

>CYP202B1 (RSKD131 0258) Rhodobacter sphaeroides KD131

MOTLSQSPHDRREFLRNPYREFYREARAAGPFFHWEELGLVCTTSYAAANAILRDRRFGREVPPGRASAVPDHLA
PFAAVEAHSMLELEPPRHTRLRNLVLRAFTSRRIGTMOPEIAALSESLVAAVPEGPFDLLPAFSQRLPITLIA
RLIGIPESLAPELLRWSSAMVAMYQAGRTRKTEERAALAAADFSDFLRLHIEARRHAPADDLLTHLTIAAEADG
QOLSTDEIVSTCILILNAGHEAAVHAIGNAVAVLLRHRTPPEALAPPHLLGTVEELLRFDPPLHLFRRMAYER
VEIMGRTIEEGCEVALLLGAANRDPGPWERPDRFLWNRPEKTHLAFGAGLHFCLGAPLARLELATALPILEFGR
LPNLQLVKPPSYGDSWHFRGLERLIVSA



>CYP202B1 (Rsphl17029 0597) Rhodobacter sphaeroides ATCC 17029

MOTLSQSPHDRRFLRNPYREFYREARAAGPFFHWEELGLVCTTSYAAANAILRDRRFGREVPPGRAAAVPDHLA
PFAAVEAHSMLELEPPRHTRLRNLVLRAFTSRRIGTMOPEVAALSESLVAAVPEGPFDLLPAFSQRLPITLIA
RLIGIPESLAPELLRWSSAMVAMYQAGRTRKTEERAALAAVDFSDFLRLHIEARRHAPADDLLTHLTIAAEADG
QOLSTDEIVSTCILILNAGHEAAVHAIGNAVAVLLRHRTPPEALAPPHLLGTVEELLRFDPPLHLEFRRMAYER
VEIMGRTIEEGCEVALLLGAANRDPGPWERPDRFLWNRPEKTHLAFGAGLHFCLGAPLARLELATALPILFGR
LPNLQLVKPPSYGDSWHFRGLERLIVSA

>CYP202B10 (Rsphl17025 0342) Rhodobacter sphaeroides ATCC 17025

MARLRRQRGTLARPMKTLSQSPHDRRFLRDPYRFYRQARTAGPFFRWEELDVICTTSYAAANATILRDRREFGRE
VPAERRAPVPAHLAPFAAVAEHSMLELEPPRHTRLRNLVLRAFTTRRLGSMQOPQIARLAHGLIDDMPGGPEFDL
LPAFSQRLPITLIARLIGIPETLAPELLRWSSAMVAMYQAGRNRQTEERAAEAAAAFSDFLRLHTIADRRDRPA
DDLLTHLIAAEADGQQOLSTDEIVSTCILILNAGHEAAVHAIGNAVATLLOHRTPPEALGPARIAATVEEMLRE
DPPLHLFRRIAYAPVEIMGOTFAEGEEVALLLAAANRDPGPWERPDRFLWNRPEKPHLAFGAGLHFCLGAALA
RLELAMAVPILFTRLPGLHLVKPPRWSDSWHFRGLERLIVAP

>CYP202B11 (LOKVESSMR4R 01170) Yoonia vestfoldensis

MOQLTQSPVDPAFVONPYPEFYDRARQTGDEFFWWNDYAMPCAVSHKAVHAVLRDRRMGRECPSELAPATIPDALR
PFYEIEAHSMLELEPPRHTRLRALVLRAFTSRTIAALAPQITQLCHDLIDRFPDEPFDLLTAYAQPVPVVTIA
RLLGVPEDRADDLLRWSNAMVAMYQARRTPEIEAAATAASTDFSDFMRGYIATRRKTPADDLISTLIAAEEQG
EKLTTDELITTCILLLNAGHEATVHTLGNGTKTLLEQONIRGITDACVEEIIRHDPPLHMFTRWVYEDVQIGDQ
HFKRGDQIACLLGAANRDPAVYPDPARFDPARSGPONTSFGGGIHFCVGAPLARLELKIALDVLEFTRCPDLRL
TAAPGYGDTYHFHGLTRLMVAAR

>CYP202B12 (0SB _17550) Octadecabacter temperatus

MOSLSQSPTDPTEVONPYPEYDLARAGRDLEFWEDYDAVCAVSHAAVAACLKDKRLGREVPAEFARATIPEHLA
PFYAVEAHSMLELNPPRHTRLRGLVLRAFTSRRIAELEPEIETLCHQLIDAFPTSEFDLLDAYARTVPVIITIA
RLLGVPENRADDLLAWSNAMVAMYVSGRTRAIEDHATIEATEAFVTFMRAHVDEKRKAPADDLMSHLIAAEEGG
EKLSTDELITTCILLLNAGHEATVHTLGNTVKTLLERQIRTADEKIVEEALRFDPPLHMFDRYVIEDCELFGH
AFKRGDTVKCLLGAANRDPAPYPDPNTENPTRTGPVNVAFGGGIHFCVGAPLARLELRVALQVLFERCPNLAL
ATPPOYGNTYHFHGLEALRVAT

>CYP202B13 (BVG79 01175) Ketogulonicigenium robustum

MDRISQSPTDPAEFVANPYAFYDKARAAGDMEYWTDYDLPCAVTHRAVSALLRDRRLGREAPPECAPTYPDETR
DFYALEAHSMLEVEPPRHTRLRGLVLRAFTSRRIAAMAPEIETLCHSLIDAFPPGPFDLLTHYAQHVPVTVIA
RLLGVPDSTAPRLLDWSNRMVGMYQARATEAVQRDANAAAAEFRAFMVDY IAQRRVTPGNDLLTELIAAEEDG
EKLTTDELITTCILLLNAGHEATVHTIGNGIKTLIEQGKPAIDETSVEEIIRFDPPLHMFLRWVYEDVDLEGH
TFRRGDRIACLLAAANHDPAAYDAPATENPARKGPONTSFGAGIHFCVGAPLARLELVIALRTLMARLPALSL
AEAPRYSNVYHFHGLQRLMVTAR

>CYP202B14 (OA238 c12900) Octadecabacter arcticus

MOTLTQSPTDPAEFVODPYPEYDSARSAGDWGTGDLEYWTDYGAVCAVSHAAVAACLKDKRMGRETIPTEFAPNT
PAHIAPFYAVESHSMLELNPPRHTRLRGLVLRAFTSRRIAELEPEITALCHKLIDQFPSGEFDLLDAYARTVP
VIITARLLGVPETRVOQDLLAWSNAMVAMYVSGRTRDIEDKAVAATERFVAFLRGEVDEKROQTPADDLLSHLIA
AEEDGEKLTTDELITTCILLLNAGHEATVHTLGNTVKTLLDRDIRAADAQIVEEALRFDPPLHMFDRYVIEDC
EVFGHAFKRGDTVKCLLGAANRDPVAYPDPNRFDPSRKGPVNVAFGGGIHFCVGAPLARLELRVALQVLEDRC
PTIRLTAPPQYGDTYHFHGLDALHVRT

>CYP202B15 (MALG _01977) Marinovum algicola

MAELSQSPTDPGFVONPYPEFYAEARARGAVHQWRDYGIHCAFSHAAVNAALRDSRMGREAPDELKEPRPAHLR
DFYAIDDNSMLELEAPRHTRLRKLVLHAFTARGIAGLAPEIEALCHHLIDAFPEGDFDLLPQYATQVPVIVIA



RLLGVPDDMADRLLAWSNDMVAMYQARRDRT IEDGANAAAREFSAFLADYTATRRRTPSDDLITRLIAAEADG
EKLSLDELTIATCVLVLNAGHEATVHTLGNGVKAMLETGMRPEWTSDSMIDATVEEILRFDPPLHMFTRWVYED
LEIGRSPLRRGDRIGLLLGAAGRDPEMWVDPDREFDPNRHLKPHVAFGAGRHFCVGAPLARLELRIALQVLFAR
LPGLRLAASPRYANLYHFHGLERLMLCAQ

>CYP202B16 (METH 11685) Leisingera methylohalidivorans

MKTLTQSPTGPAFVODPYLEFYAAAREQGOLHHWQDYGMAAAFGHSAVHMLLRDRRFGREVPEEMRODGPAHLA
PFLTAEAHSMLDAEPPRHTRLRRLVLRAFTSREIAALQPGLEVLCHRLIDAFPADPEFDLLDAYCTQVPVIAIC
RLLGVPEEMAPQLLDWSHRMVAMYQASRTEQTEHAAAEASQQOFTEFLRGY IGKRRNDPRDDLITRLIAAEEEG
DKLSTDELIGTCILLLNAGHEATVHSLGNGVKTMLOOGWQPDWLAPDGIEGLVEEILRFDPPLHMFTRYAYEE
AEVEFGHTFQRGDOVALLLAAANRDPSALDRPEVEDPSRPPKVNKSEFGGGLHFCVGAPLARLEMOQIALPILEGR
CPDLKLAAEPEYSNTYHFHGLTRLLVSS

>CYP202B17 (PGA2 c19550) Phaeobacter inhibens 2.10

MKTLTQSPTDPDEVQSPYGEFYAKARANGHLHYWQDYKMVAAFSHPAVHTLLRDRRFGREIPPEMARESPAHLA
PFLOVEAHSLLDAEPPRHTRLRRLVLRAFTSREIKALAPGLDTLCHELIDAFPODAPFDLLTAYCTQVPVIAT
CRLLGVPTDMAPQLLDWSHKMVAMYQASKTVETEHAAARASQEFIDFLTTYVDERRKTPGEDLITRLIQAEED
GESLSTDELIGTCILLLNAGHEATVHSLGNGVKTMLOQGWDKSWLAPDGIDGLVEEILRYDPPLHMEFTRYAYE
EVELFGHTFQRGDEVALLLAAANRDPEMLEDPERFDPTRPAKVNTSFGAGLHFCVGAPLARMEMQIALPILFE
RCPDLKLAAAPEYNNTYHFHGLTGLMVQV

>CYP202B17 (Gal 01332) Phaeobacter gallaeciensis DSM 26640

MKTLTQSPTDPDEFVQSPYGFYAEARAMGHLHHWQDYNMVAAFSHPAVHTLLRDRRFGREIPPEMARESPAHLA
PFLOVEAHSLLDAEPPRHTRLRRLVLRAFTSREIKALAPGLDTLCHELIDAFPTDAPFDLLTTYCTQVPVIAT
CRLLGVPTEMAPQLLDWSHKMVAMYQASKTVETEHAAAKASQEFIDFLTAYVDERRKTPGEDLITRLIQAEED
GESLSTDELIGTCILLLNAGHEATVHSLGNGVKTMLOQOGWDOSWLAPDGIDGLVEEILRYDPPLHMFTRYAYE
ETELFGHTFORGDEVALLLAAANRDPEMLEDPERFDPTRPAKVNTSFGAGLHFCVGAPLARMEMOQIALPILEE
RCPDLTLAAAPEYNNSYHFHGLTRLMVQF

>CYP202B17 (PGA1l c20710) Phaeobacter inhibens DSM 17395

MKTLTQSPTDPDEVQSPYGFYAEARAMGHLHHWQODYKMVAAFSHPAVHTLLRDRRFGREIPPEMARESPAHLA
PFLOVEAHSLLDAEPPRHTRLRRLVLRAFTSREIKALAPGLETLCHELIDAFPKDAPFDLLTTYCTQVPVIAT
CRLLGVPTEMAPQLLDWSHKMVAMYQASKTVETEHAAARASQEFIDFLTTYVDERRKTPGEDLITRLIQAEED
GESLSTDELIGTCILLLNAGHEATVHSLGNGVKTMLOQOGWDKSWLAPDGIDGLVEEILRYDPPLHMFTRYAYE
ETELFGHTFORGDEVALLLAAANRDPEMLEDPECFDPTRPAKVNTSEFGAGLHFCVGAPLARMEMOQIALPILFEE
RCPDLKLAAAPEYNNTYHFHGLTRLMVQV

>CYP202B17 (PhaeoP97 02067) Phaeobacter porticola

MGHLHHWODYKMVAAFSHPAVHTLLRDRRFGREIPPEMARESPAHLAPFLOVEAHSLLDAEPPRHTRLRRLVL
RAFTSREIKALAPGLETLCHELIDAFPKDAPFDLLTTYCTQVPVIAICRLLGVPTEMAPQLLDWSHKMVAMYQ
ASKTVETEHAAARASQEFIDFLTTYVDERRKTPGEDLITRLIQAEEDGESLSTDELIGTCILLLNAGHEATVH
SLGNGVKTMLOQGWDKSWLAPDGIDGLVEEILRYDPPLHMFTRYAYEEIELFGHTFQRGDEVALLLAAANRDP
EVLEDPERFDPTRPAKVNTSFGAGLHFCVGAPLARMEMOQIALPILFERCPDLKLAAAPEYNNTYHFHGLTRLM
VoV

>CYP202B18 (TM1040 1816) Ruegeria sp. TM1040

MRHITKPPLPRPETSAKTDEMKTLTQSPTDPDEFVONPYPFYDAARAAGKLGYWEEYKMMAAFGHDVVHMLLRD
RRFGREIPAEMATEGPAHLAPFLOVEAHSLLDAEPPRHTRLRKLVLRAFTSREIKALAPGLETLCHELINAFP
KDAPFDLLSSYCTQVPVIAICRLLGVPEAMAPQLLDWSHKMVAMYQASKTTETEHAAAQASAEFIAFLTDYVD
ERRKTPGEDLITRLIQAEEDGESLSTDELIGTCILLLNAGHEATVHSLGNGVKTMLEQGWSSEWLQPDGISGL
VEEILRYDPPLHMFTRYAYEETIEIMGHRFRRGDOQVALMLAAANRDPEALERADQFDPTRPPKVNKSFGGGLHF
CVGAPLARMEMETIALPILFERCPELKLAEPPQYSNTYHFHGLTRLWVQTR



>CYP202B19 (RCA23 c09530) Planktomarina temperate

MKIFKQSPTDTSEVONPYPAYDRARAMGDLVWWDDYKMPAAVSYRAVRGLLTNRKFGREALTAPQCPAHLADW
OANESHSMLELEPPRHSRLRGLVLRAFTSKKVAAMAPQITETCHRLIDAFPAQPFDFLNAFARPLPVHITAKL
LGVPTDRSSDLLSWSNAMVAMYQSNRSYEVEIAANQATLEFTAFLDSYIAHRRSQPRDDLLSDLTIAAEEAGEK
LTGAELISTCILLLNAGHEATVHTLGNALKTLLPSPHREVTPOQLVEEVLRFDPPLHLEFTRFAYEDTTCFGEDI
HKGQEVACLLAAANRDPAFVENPHVFDPHRKSTAHQSFGAGLHFCVGAPLARLEISLSLOLLFDRCPNLHISQ
APTYANSYHFHGLDALMVQT

>CYP202B20 (Dshi 1193) Dinoroseobacter shibae

MGAGLPRVTQDPTDAAEFVONPYPVYDRMRALGDLVWWDAYAMPVTPTYAATGAILKDRRFGREPLSPPPVPDH
LRDFYAVEAHSMLELEPPRHTRLRGLVTRAFTSARIAALAPGIEALCHALIDAFPDTPFDLLPAYCTQVPVRI
IARLLGVPEDTAPQLLAWSNAMVGMYQAGRSRAMEEAANTAAHDFRAWLLDLIDARRASPADDLLSALIAAQA
EDGKLTRDELVTTVILLLNAGHEATVHTLGNGVKTLLETGLRQITPATVEEVLRFDPPLHLFTRIARQEVEVE
GHRFAPGDTVGCLLAAAGRDPGFAPDPHRFDPTRPTKPPHMAFGAGLHFCVGAPLARLEIEIALRVLFARCPG
LRLAGAPVYAPIYHFHGLQALRVSR

>CYP202B21 (P73 1592) Celeribacter indicus

MKREFSMPPSDPAFVQODPYPEFYDRLRAGGRMVHWEELDLPVIAGHDGVSMALRDTRFGREAPEGFAPATIPDHLR
PFYEIEAHSMLELEGERHRRLRSLVLRAFTSRRVRALLPDLEEITDGLIDRFPAGEAFDLLPAFCQQVPIRVI
SRLLGVPEEMGPRLLGWSHAMVAVYTPTRTRAMEEAAARAATEFAEFLRGYVEERRARPADDLITHLIAAESE
GERLSTDELISTCVLLLNAGHEATVHALGLAVKTLLERRTPPAFLGADRIDGTVEELLRFDPPLHLEFQRWVNE
DTVFLGOQELKRGDRIGLLLGAANRDDDAWDDPHAFDPARKVKONMSFGAGLHFCVGAPLARLEMRVALPRLED
RCPGLHLTEPPVYADTWHFHGLDRLMVRL

>CYP202B22 (IMCC12053 727) Celeribacter marinus

MLHFDODPKDPAFVQODPYGEFYARLRDSGPLAYWTELGVPVLTGYDGVSMALRDNRFGREAPQGFARPIPKGLQ
HEFYEIDAHSMLELEGERHRRLRGLVLRAFTSRRIKDLMPEITAICDDLLDKIDTHTGETDLLOSFCQPLPVRV
ISRLLGVPEEMCDQLLAWSNAMVAVYTPLRTPEIEAAAEQAAREFSTFMRRYVEARRTTPRDDLITHLIAAEE
DGEKLSTDELISTCILLLNAGHEATVHSLGIAVKTLLETETPPDALTDGAIDATLEEVLRYDPPLHFEDRWVY
KDMCEFMGHEFKRGDKVGLLLASANRDETAWDEADREFRPARPIKQONMAFGVGLHFCVGAPLARLEMRVALPRLE
ERYPDLALAAPPDYANTWHEHGLRSLRVRLGOK

>CYP202B23 (Jann_1726) Jannaschia sp. CCSl

MITLHQSPTDDDEVONPYPEFYAAARAHGPLVHWADYAMPCTTTFAATNAILRDRRFGREPVDALPVPDHLOPF
YDVEAHSMLELEPPRHTRLRGLVLRAFTNRRIKALAPDITQLTHDLIDAFPDGAHDLLDTFARPLPVTLIARL
LGVPEEMAPDLLRWSNAMVMMYQAGRTRSDEDVAVKATEEFVAFMRDYARQRRKDPRDDLITALTIAAEEDGEK
LSTDELITTCILLLNAGHEATVHSIGNGVKLCLOQOHRPPRDPAKFTEELLRIDPPLHMFTRTAYEDVTLHGH
TFORGDQVALLLAAANRDPAAYPDPDTFDPARKGPAQLAFGAGLHFCVGAPLARLELQIALPILEFDRCPNLTL
TAPPRYADIYHFHGLDALMVQA

>CYP202B24 (RD1_2962) Roseobacter denitrificans

MPLLSQADLKAAMORLIQSPLDPAFVONPYAFYAEVEFTGDTIRYWQDYDMPAIFDAANVOAVLRNRRFGRALP
ADRIGPPRPHLAAFDAVEAVSMLDLEPPDHTRLRGLVLRAFTSRRIKALAPDIHDICDRLIADLPKGGCNLIP
AFCTALPVRIIARLLGVPAERCGDLLRWSNAMVAMYQAGRTLEIEHAANAAASEFTAFLSDYIDIKRRAPQDD
LISHLLLAEENGOKLTROQELIGTCILLLNAGHEATVHTMGNAVKALLEHQTPPOAFTDONIAATVEEVLREDP
PLHMFTRYSYEDTEIGDHTIRSGQQOVALMLGAAGRDPALCKDPDVFDPFRAPVPHAAFGGGLHFCVGAPLARL
ELOIGLOQRLFAARPNLTLSSPPRFANAYHFHGLERLDVTT

>CYP202B25 (RLO149 c014660) Roseobacter litoralis



MOHLIQSPLDPTEVONPYALYAEVEFTGDTIRYWQDYEMPATIFDAANVQSVLRDRGFGRATPADQIEPLRPHLA
AFNAVEAVSMLDLEPPDHTRLRGLVLRAFTSRKIKALAPDIHDICDTLIAALPRHGCDLIPAFCTALPVRITIA
RLLGVPEDISGDLLRWSNAMVAMYQAGRTLOTEQAANAAATIEFTAFLSDYIDIKRRNPODDLISQLLRAEDNG
EKLSRDELIGTCILLLNAGHEATVHTMGNAVKALLEHETPAYALTDONIATTVEEVLRFDPPLHMFTRYSYKD
TTIGGHIIRSGQOVALVLGAAGRDPTLCKDPDVEFDPFRAPVAHAAFGGGLHFCVGAPLARLELQIGLORLEFAA
CPHLALSRSPEFANAYHFHGLKRLDVTY

>CYP202B-fragmentl (roselon 02610) Roseibacterium elongatum

MIVIARLLGVPEGMAPDLLRWSNAMVMMYQAGRTPEDEARAVAATEEFVAFMRDYVRRRRSEPRDDLISALTA
AEADGDKLTTDELITTCILLLNAGHEATVHTMGNGVKLALEMGVRPGTAPEAFVEEVLRLDPPLHLETRWVYD
EVNLFGHRFRRGDAVGLLLASAGRDADCYAQPDRFOPTROGPPNLAFGAGLHFCVGAPLARLELGIAMSALEQ
ACSGLRLVEAPRYAEIYHFHGLERLMVTR

>CYP202B-fragment2 (AKL17 1763) Defluviimonas alba

MPEARAPELLAWSNAMVGMYQARRDRATEDAAVAAATIAFSGYLRELVALRRRTPGDDLISHLIAAGDALSPEE
LISTCILLLNAGHEATVHTLGNGVKTLLEAKVAPEALAPDRIEALVEEILRFDPPLHLFWRWIHEDMEIAGHA
FARGSRIGCLLAGGNRDPQVWERPGREFMPDRLVKPNLAFGGGAHFCIGAPLARLELQVALPILFARLPGMRLK
GKPRYADLYHFHGLETLRVVR

>CYP203A1 (RPA1009) Rhodopseudomonas palustris CGA009

MESFDPYSPIVDADPFPLYKTLRDEYPVEWSEPAQMWILSRYLDVAGAGSNWQVESSAKGNLMTELPNRAGAT
LGTTDPPRHDRLRGLVQHAFMKRNLEALAEPMRETIARDAAEALRGRDQFDFISDFSSKEFTVRVLFAALGLPMG
DEQTVRDKAVLMVQSDPVTRAKGPEHLAAYAWMODYASSVIAQRRAEPKNDLISHEFSMAEIDGDRLDEREVLL
TTTTLIMAGIESLGGFMSMLALNLADFADARRAVVADPALLPDAVEESLRYNTSAQRFKRCLOSDLTLHGVTM
KAGDFVCLAYGSANRDERQFPNPDVYDVKRKPKGHLGFGGGVHACLGSAIARMAIRIAFDEFHKVVPDYTRTE
QOLNWMPSSTFRSPLRLDFAVEQAASRSAA

>CYP203A1 (Rpal 1201) Rhodopseudomonas palustris TIE-1

MESFDPYSPVVDADPFPLYKTLRDEYPVEWSEPAQMWILSRYLDVAGAGSNWQVESSAKGNLMTELPNRAGAT
LGTTDPPRHDRLRGLVOQHAFMKRNLEALAEPMREIARDAAEALRGRDOQFDFISDESSKETVRVLFAALGLPMG
DEQTVRDKAVLMVQSDPVTRAKGPEHLAAYAWMOEYASGVIAQRRAEPKNDLISHEFSMAEIDGDRLDEREVLL
TTTTLIMAGIESLGGFMSMLALNLADFADARRAVVADPALLPDAVEESLRYNTSAQRFKRCLOSDLTLHGVTM
KAGDFVCLAYGSANRDERQFPNPDVYDVKRKPKGHLGFGGGVHACLGSAIARMAIRIAFDEFHKVVPDYTRTE
QOLNWMPSSTFRSPLRLDFAVEQAAARSAA

>CYP203A1 (Rpdx1l 1170) Rhodopseudomonas palustris DX-1

MESFDPYSPVVDADPFPLYRTLRDEYPVEWSDAAQMWILSRY IDVAGAGTNWQVESSAKGNLMTELPNRAGAT
LGTTDPPRHDRLRGLVOQHAFMKRNLEALADPMREIARDAAEALRGREQFDFISDESSKEFTVRVLFAALGLPIG
DEQTVRDKAVLMVQSDPVSRAKGPEHLAAYAWMODYASSVIAQRRAEPKNDLISHEFSMAEIDGDRLDEREVLL
TTTTLIMAGIESLGGFMSMLALNLADFGDVRRAVVADPALLPDAVEESLRENTSAQRFKRCLOSDLTLHGVTM
KAGDFVCLAYGSANRDERQFPNADVYDLKRKPKGHLGFGGGVHACLGSAIARMAIRIAFDEFHKVVPDYTRTE
QHLNWMPSSTFRSPLRLDFAVESATARSAA

>CYP203A2 (Saro_1648) Novosphingobium aromaticivorans

MATVIERPQFRFDPYSPAIDADPFPAYKVLRDEYPCFWSEEAGKWVLSRYDDVLAALODWRTYSSAKGNLVDE
FPGRAGSTLGSSDPPRHDRLRALIQSAVTKRALEHITAPARASAQAHLAALADKPVFDLVGDYTSKLTVDLLFE
YLFALPDEGAQQVRENAVLMVQTDPVTROKSPEHLAAFHWMADYAEKLVASRKANPGDDLLSSFITAEIDGEK
LLDKEVQLTVTTLIMAGIESLSGFMAMEFGLNLADYPEARSALVADPSLIPDATEESLRENTSAQREKRTLTRD
VELHGQVMKAGDAVILAYGSANRDERMFENPDVYDITRKPRRHLGFGGGVHACLGSMIGRLATQIAYEELLKA
VPDFRRADAPLDWVPSSNEFRSPKSLMLEKKA

>CYP203A6 (RPB_1062) Rhodopseudomonas palustris HaA2



MTRWEVQPHQHPRNRPMEFSEFDPYSPAVDADPFPLYKTLRDEHPVYWSEPAQMWVLSRY IDVASAGTNWQVESS
AKGNLMTELPGRAGATLGTTDPPRHDRLRGLVQHAFMKRNLEALAEPMRDIAREAAEALRGREQEDFIADESS
KFTVRVLFAALGLPLGDEQTVRDKAVLMVQOSDPVSRAKGPEHLAAYAWMODYAAKVIAQRRAEPONDLISHES
MAEIDGDKLDEREVLLTTTTLIMAGIESLGGEMSMLALNLADYADARRAVVADPARLPDAVEESLRYNTSAQR
FKRCLOTDLTLHGVTMKAGDEFVCLAYGSANRDERQFPNPDVYDLARKPKGHLGFGGGVHGCLGSATARMATIKI
AFDEFHKVVPDYTRVQPRLDWMPSSTFRSPLRLEMAVERAESRNAA

>CYP203A7 (BRADO2350) Bradyrhizobium sp. ORS 278

METFDPYSPAVDADPFPEFYKTLRDEHPCEWSPOAQVWILSRYADVAAAGTNWQTYSSAKGNLMTELPNRAGAT
LGTTDPPRHDRLRGLVQHAFMKRNLESLSGPIRDIARDSAESLRGOQERFDFIEAFSSKEFTVRVLFAALGLPLG
DEQTVRDKAVLMVQSDPVSRAKGPOHIAAYNWMODYAAGVIAERRARPONDLISHESMAEIDGDKLDEREVLL
TTTTLIMAGIESLGGFMSMLAYNLADHPDARRAVVANPDLLTDAVEESLRENTSAQRFRRCLOKDLTLHGQTM
REGDEFVCLAYGSANRDERQFPNPDVYDITRKPRGHLGFGGGVHACLGSATIARMAIRIAFDELHKVVPEYRRTQ
EQLPWMPSSTFRSPLYLELTVH

>CYP203A7(S58 52490) Bradyrhizobium oligotrophicum

MEFTFDPYSPAVDADPFPEFYKTLRDEHPCEWSPOQAQVWILSRYADVAAAGTNWQTYSSAKGNLMTELPNRAGAT
LGTTDPPRHDRLRGLVQHAFMKRNLESLSGPIRDIARDSAEALRGODREFDFIEAFSSKEFTVRVLFAALGLPLG
DEQTVRDKAVLMVQSDPVSRAKGPOHIAAYNWMODYAAGIIAERRARPONDLISHEFSMAEIDGDKLDEREVLL
TTTTLIMAGIESLGGFMSMLAYNLADHAEARQAVVANPDLLADAVEESLRENTSAQRFRRCLOKDVPLHGQTM
REGDEFVCLAYGSANRDERQFANPDVYDIRRKPRGHLGFGGGVHACLGSATIARMATIKIAFDELHKVVPNYRRTQ
EQLPWMPSSTFRSPMYLELAVH

>CYP203A7 (BBta 2708) Bradyrhizobium sp. BTAil

METEFDPYSAAVDADPFPEFYKTLRDAHPCEWSQOAQOMWILSRYADVAAAGTNWQTYSSAKGNLMTELPNRAGAT
LGTTDPPRHDRLRGLVOQHAFMKRNLESLSGPIRDIARASAEALRGOERFDFIEAFSSKEFTVRVLFAALGLPLG
DEQTVRDKAVLMVQSDPVSRAKGPOHIAAYNWMODYAAGVIAERRARPONDLISHEFSMAEIDGDRLDEREVLL
TTTTLIMAGIESLGGFMSMLAYNLADHPDARRAVVANPDLLADAVEESLRENTSAQRFRRCLOKDVTLHGQTM
REGDEFVCLAYGSANRDERQFPNPDVYDITRKPRGHEFGFGGGVHACLGSATIARMAIRIAFDELHKVVPEYRRTQ
EQLPWMPSSTFRSPMYLELTVH

>CYP203A8 (PP1Y Mpll0365) Novosphingobium sp. PPlY

MAVLENPGEFTEFDPYSPAIDADPEFPAYKVLRDKYPCEFWSEQAGKWVLSRYDDILAALSNWRVYSSAKGNLVDEF
PGRAGSTLGSSDPPRHDRLRGLIQSAVTKRALDHLIAPAKASARMHLAALDGCDSEFDEFVGEFGSKVTVDLLFH
LFALPLDNADEVRRNAVLMVQTDPVTROKAPEHLAAFEWMADYAQDLVHERKKSPGDDLLSNFITAEIDGEKL
LDKEVQLTVTTLIMAGIESLSGFFGMFALNLADYPEARHALVADPSLIADAMEESLRENTSAQREFKRTLTCDV
ELHGOQTMKAGDAVILCYGSANRDERMEVNPDTYDIERRPKRHLGFGGGVHSCLGSMLARVATQAAFEELLTAT
PDFSREFDETLAWTSSSNEFRSPKALRLTVG

>CYP203A9 (MGMAQ 2657) Magnetospira sp. QH-2

MFRFDPYSPAIDADPFPAYKTLRDEHPCEWSEEAGMWVYSRYADIVTALNDWETYSSAKGNLVDELPNRAGNT
LGTTDPPRHDRLRALIQKAVTKRALNYLEAPTQAVCGKHLDALAGAKSFDEFVNDESSKVIVDLLFFLENMPTE
GOOTVRDKAVLMVQTDPKTRKKGPEHIEAYEWMANYAADLVAERKKNPGDDLLSNFITAEIDGEKLKDKEVQM
TVTTLIMAGIESLSGFMSVFGMNLADHPDARRALVADPSLIPDAMEESLRYNTSAQRFRRCVQKDVATHGQTM
KAGDFVMLAYGAGNRDERQFANPDVYDIARRPKGHLGFGGGVHACLGTAIARLACKITFETFLGRYPEFTRVQ
EQLPWVPSSNFRSPLKLELAVD

>CYP203A10 (AZOBR p330136) Azospirillum brasilense Sp245
MFREFDPYSPAVDADPFPEFYKTLRDEHPCEWSEEANMWVLSRYDDIVTALNDWETYSSAKGNLMDEMPNRAGNT

LGTTDPPRHDRLRSIVQFAFTKKAVEGLTEPVRASANRALDAVQGERTEFDFVSDVSSKVTVDVLEGLENLPRE
NERMVRDKAVLMVQOSDPRTROQKGPEHLAAFQWMSEYAKELVELRKREPGDDLITALTIQAEVAGEKLADREVQOM



TITTLIMAGIESLSGFLAMFALNLADHADARRRLAANPALIPDAIEESLREFNTSAQRFRRCLOKDVELHGQTM
RAGDFVCLAYGSGNRDERRFANAHLYDIDRKPKGHLGFGGGVHACLGTAFARLAARVACEEFLKRVPEFVRVQ
DOLPWMPSTTFRSPTRLELAVG

>CYP203A10 (ABAZ39 27945) Azospirillum brasilense Az39

MEFRFDPYSPAVDADPFPFYKTLRDEHPCEFWSEEANMWVLSRYDDIVTALNDWETYSSAKGNLMDEMPNRAGNT
LGTTDPPRHDRLRSIVQFAFTKKAVEGLTEPVRASANRALDAVQGERTFDEFVSDVSSKVTVDVLEGLENLPRE
NERMVRDKAVLMVQOSDPRTROQKGPEHLAAFQWMSEYAKELVELRKREPGDDLITALTIQAEVAGEKLADREVQOM
TITTLIMAGIESLSGFLAMFALNLADHADARRRLAANPALIPDAIEESLREFNTSAQRFRRCLOKDVELHGQTM
RAGDFVCLAYGSGNRDERRFANAHLYDIDRKPKGHLGFGGGVHACLGTAFARLAARVACEEFLKRVPEFVRVQ
DOLPWMPSTTFRSPTRLELAVG

>CYP203B1 (P73 _4763) Celeribacter indicus

MPLFDIYSPEFDSNPYPVYATLRNEHPCYWHSGVKKWELTRHADVSAAAANWKVESSSQGNLVDEFASRAGNT
LGTMDPPRHDRLRALVOMAFTRKHLSALEPEFVREQVREITIGROQAEARSFEFVSQVSTQITVSALSRLLGIDHD
DPNELREKALLMVQTDPVLRTKAPIHLEAMDWMKALAVRHIAARRAQPQEDVITSLIQAEIDGEGLTEDELIL
TISTVIMAGVESLSGFLTMVALNLADHSQVRRSVAADPSLIPAFIDEVLRYNTNAQRFKRVAMODIELHGQTT
KKGDEVVLCFGAANRDERKFENPDSFDLDRPERGHLGFGGGVHMCLGVVLARMVTKLFLEELLKIMPEFSRND
DTLDWLPSTNFRAPLKLVLTREGTAWQGIEKVGSDA

>CYP204Al1 (Saro_3659) Novosphingobium aromaticivorans

MARAATAAGNGLPLLDGGVPLLGHLAQFFRDPVSVLKRGYRSKGRLFAMNEFMGORMNVMLGPEHNRFFFEETD
KLLSIRESMPFFLKMESPEFYSFAEMDEYLRQRSIIMPRFKAASMKQYVPVMVEESLNLVERLGEEGEFDLIP
TLGPVVMDIAAHSFMGREFHEKLGHEFFELFRDEFSGGMEEFVLPLWLPTPKMVKSQRAKRKLHAILOSWIDKRR
AAPLDPPDFFOTMIETKYPDGRPVPDEITIRHLILLLVWAGHETTAGQVSWALADLLONPDYQKVLRGEISSLL
GGSDGRDLGWEQAVAMEKMDLALRETERLHPVAYMLSRKARADIERDGYVIRKGEFVLLAPSVSHRMEETERN
PDAYDPEREFNPANPDAQIESNSLIGFGGGVHRCAGVNFARMEMKVLVAILLONFDMELMDEVRPIAGASTYWP
AQPCRVRYRRRKLDGSEAGADMAALARAAGCPAHT

>CYP204A2 (PP1Y Mpl3478) Novosphingobium sp. PPLY

MASTAHTSRPLPLVGGASPVIGHLAQFFRDPVSVLKRGYATKGRLFALNLMGRRMNVMLGPEHNREFFFEETDK
LLSIRESMPFFLKMESPEFYSFAEMDEYLROQRAIIMPREFKAASMKQOYVPIMAEEALALVKRLGDEGTEDLIPT
LGPVVMDIAAHSFMGREFHKKLGHEFFDLFRDFSAGMEFVLPLWLPTRKQIRSQRAKKKLHTILODWIDNRRA
NPVDPPDFFQTMIASTYPDGTPVPDETIRHLILLLVWAGHETTAGQVSWALADLLONPDYLQTIRAEIAAVMG
SDDGSAFSWEQALAMGKMDEFSLRETERLHPVAYILSRKASADIEREGYRIRKGEFVLLAPSVTHRMEETEHNP
DAYDPERFNPDNPAAQLESNSLIGFGGGVHRCAGVNFARMEMKVLIAILLOHYDMELIDEVRPISGASTYWPA
QPCRVRYRKRNRGDARPADTATLARAAGCPAHA

>CYP206A1 (Atulb569) Agrobacterium fabrum

MTEIGFRTPSTDTTGAQPVSKLATARLALSLIRNPLKALPPEIFSEPAVEFTRLGGVMRVHLADPVLIHEALVK
NAALLGKGEDVRRALGPALGQGLLTADGDHWKWQRQSVAAAFRHEKLLELLPVMIETARRTQKRWRSSSTADI
DIGHEMMRTTFDIIVETMMSGGYGIDIARVEQSITDYLKPTGWTFALAMLGAPEWLPHPGRRKSRAAVDYLRA
SLATVITGRRKNPTDRPDLVSMLLEAKDPETGRMMSDEEIIDNLLTFITAGHETTALGLAWTFHLLSOQNPETE
RKAVEEIEAVTGGEPVAAEHIANLAYVRQVFSEAMRLYPPAPVITRTALQDFRLGEHDIPAGTVLYVPIYAVH
RHTALWDEPERFDPSRFEPEKVKARHRYAYMPFGAGPRVCIGNAFAMMEAVAILAVILOKNHLENRTMASAEP
LMRVTLRPQERLMMKITQRQONKSPAV

>CYP206A2 (BO909 05300) Agrobacterium rhizogenes

MIGTGLSTPSMDVTETEPLSKFAAARLAISLVRNPLKALPPEIFSKPAVFTRLGGTMRVHLADPALTIHEALVK
NAHLLGKGEDVRRVLGPALGQGLLTADGDHWKWQRQSVAAAFRHEKLLDLLPVMIDTARRTQARWRAPSTGNI
DIGHEMMRTTFDIIVETMMSGGYDIDIARVEQSITDYLRPTGWTFALAMLGAPEWLPHPGRRKSRAAVDYLRA
SLAKVIAGRRANPTDRTDLVSMLLEARDPETGRMMSDEEIIDNLLTFITAGHETTALGLAWSFHLLSONRETE



RKIIEEIEAVTAGEPVAAEHIANLTYTRQVFSEAMRLYPPAPVITRTARQDFRLGEHDIPAGTILYVPIYAVH
RHAALWDEPERFDPSRFEPEKVKARHRYAYMPEFGAGPRVCIGNAFAMMEAVAILAVLLOQTIHLENTSPAAAEP
LMRVTLRPODRLMMRITQRKNRSPAA

>CYP206A3 (AWN88 12890) Agrobacterium tumefaciens S33

MTDTGLRTPSPEAIGTQTVSKLATARLALSIIRNPLKALPPEIFHEPAVFTRLGDTMRVHLADPVLIHEALVK
NAHLLGKGEDVRRVLGPALGQGLLTADGDHWKWQRQOSVAGAFRHEKLLDLLPVMIETARRTEARWRSPSIGDI
DVGHEMMRTTFDIIVETMMSGGYGIDVARVEQSITDYLKPTGWTFALTMLGAPEWLPHPGRRKARIAVGYLRE
SLAKVIAGRRKNPSERNDLISMLLEARDPETGRMMTDTEIVDNLLTFITAGHETTALGLAWTFHLLSKNRETE
RKILEEIDTVTAGEPVAAEHIAGLTYTRQVFSEAMRLYPPAPVITRTALEDFRLGGHDIPAGTVLYVPIYAVH
RHSALWDEPERFDPSRFEPEKAKARHRYAYMPEFGAGPRICIGNAFAMMEAVAILAVLLOGLHLENRSTATAAP
LMRVTLRPESRLTMRIVQRKNKSPAA

>CYP206A3 (BN877 I1537)Rhizobium sp. IRBG74

MTDTGLRTPSPEAIGTQTVSKLATARLALSIIRNPLKALPPEIFHEPAVFTRLGDTMRVHLADPVLIHEALVK
NAHLLGKGEDVRRVLGPALGQGLLTADGDHWKWQRQSVAGAFRHEKLLDLLPVMIETARRTEARWRSPSIGDI
DVGHEMMRTTFDIIVETMMSGGYGIDVARVEQSITDYLKPTGWTFALTMLGAPEWLPHPGRRKARIAVGYLRE
SLAKVIAGRRKNPSERNDLVSMLLEARDPETGRMMTDTEIVDNLLTFITAGHETTALGLAWTFHLLSKNRETE
RKILEEIDTVTAGEPVAAEHIAGLTYTRQVFSEAMRLYPPAPVITRTALEDFRLGGHDIPAGTVLYVPIYAVH
RHSALWDEPERFDPSRFEPGKAKARHRYAYMPFGAGPRICIGNAFAMMEAVAILAVLLOGLHLENRSTATAAP
LMRVTLRPESRLTMRIVQRKNKSPAA

>CYP206A4 (Ach5 15090) Agrobacterium tumefaciens Achb

MPGTDLRTPLPDTSAAAPVSKFATARLALSLIRNPLNALPPEIFNEPAVEIRVGGTMRVHLADPALIHEALVK
NAHLLGKGEDVRRALGPALGQGLLTADGDHWKWQRQSVAAAFRHEKLLELLPVMIEAAERTGRRWRASPFGDI
DIGHEMMRTTEFDIIVETMMSGGHGIDIGRVEQSITDYLKPTGWTFALAMLGAPEWLPHPGRRKARAAVGYLRS
SLSTVIADRRRNPVERHDLVSMLLOAKDPETGRMMSDKEIIDNLLTFITAGHETTALGLAWTEFNLLSQHSDVE
RKVVEEIAAVTGANPVAAEHTIAQLTYTRQVFSEAMRLYPPAPVVTRTALOQDFKLGDHDIPAGTVLYVPIYAVH
RHTALWDEPERFDPSRFEPEKTKARHRYAYMPFGAGPRVCIGNAFAMMEAVSILAVLLONVHLENRSASPAEP
LMRVTLRPQSRLMMLITDRKNKSPAA

>CYP206A4 (AGROH133 06357) Agrobacterium sp. H13-3

MPGTDLRTPLPDTSAAAPVSKFATARLALSLIRNPLNALPPEIFNEPAVFIRVGGTMRVHLADPVLIHEALVK
NAHLLGKGEDVRRALGPALGQGLLTADGDHWKWQORQOSVAAAFRHEKLLELLPVMIEAAERTGRRWRASPFGDI
DIGHEMMRTTEFDIIVETMMSGGHGIDIGRVEQSITDYLKPTGWTFALAMLGAPEWLPHPGRRKARAAVGYLRS
SLSTVIADRRONPVERNDLVSMLLEAKDPETGRMMSDKEIVDNLLTFITAGHETTALGLAWTENLLSQHSDVE
RKVVEEIAAVTGGNPVAAEHIAQLTYTRQVFSEAMRLYPPAPVVTRTALOQDLKLGDHDIPAGTVLYVPIYAVH
RHTALWDEPERFDPSRFEPEKTKARHRYAYMPEFGAGPRVCIGNAFAMMEAVSILAGLLONVHLENRSASPAEP
LMRVTLRPQSRLMMRITDRKNKSPAA

>CYP206A5 (Avi 2585) Agrobacterium vitis

MNMPVLSATSEGVVASRRSPVRVIADLIRNPLDALPPOIYDHKLVYAQFGDEVRLHVMDPELTHEALVKNAAV
LGKGEDVRRALGPALGOGLLTADGAHWKWQOROSVAAGFOWEKLRGFLPAMVAAAERRRDSWQAGETVDIGHEM
MOTTFDIIVETMMTGRDRIDVARVEQSVTDYLEPTGWMFALGMLKAPEWIPYPGKGKASRAVDYLRSAMATMI
AERRAEGVERADLISMLLSAHDPETDREMNDEQITDNLLTFISAGHETTALGLAWTFHLLAKHPATEQKLLDE
LDRVVGDGPVMAEHVEKLTYTKQVENEAMRLYPPAPVITRTANEAFTLGOHHTIQAGTVLLVPIHAVHRHSLIW
DRPEVFDPDRFAPEAVKARHRYAFMPFGAGPRICIGSAFATMEAVAILAVLAKTFRLRNKSEVTPEPTMRITL
RPKKKLIMEIENRREDVPVSG

>CYP206A6 (BHK69 15760) Bosea vaviloviae

MMAAASAETIAPEIPFRSRRSSLSVLTSLLRNPLEATPPEAFSEKLVLSRVAEQDSLYICDPALIQEALLRNAG
ALGKGDTLRRVLAPALGQGLLTADGAHWRWQRRAVAAGFQHDSLTGFLPAMIAAAEATRDGWLGKAGPLDIGH



EMMHTTFATIIVETMLSGSGDEDTVKVESAITDYLEPTNYMFAYSLFRAPEWLPYPGRRRAFASVAYLRETLGA
MVAKRRASGEHRNDLIDMLLASADPESGRAMSDAEIVDNLLTEVTAGHETTALGLAWTFHLLTQNRAVEDAVL
AETEAVTGGGALQPEHVMALPLTKAVFQEAMRLYPPAPVVTROQVEEPFQLGGIALKQGMVLYVPIQAVHRHEQ
LWDQPDLFDPARFAPDAVRARHRYAYLPFGAGPRTCIGSAFATMEAVAILAVLLRAIRLEPLTQEPPEPTLKV
TLRPKOPLLMTAAPRA

>CYP206A7 (BSY19 1991)Bosea sp. RACO5

MTTLEALAATTPDGLVESRRPALSVIASLLRNPLOAMPPEVYRERLVLATTGGRTSLYVCDPALIQEVLTRQOA
GRLGKGNLIRKVLGPAIGEGLLTADGAHWRWOROAVASGFQHERLLGFLPAMIEAAEATRGRWQAASAPLDIG
HEMMRTTFDIIIETMLSGAQALDVGKVEQAISDYLEPSNFMVIYNLFGLPGWLPYPGRARARASVTYLRENLR
ALVAQRRAEPPEHGDLLDMLLASADPETDRAMRDEEIVDNLLTEFVTAGHETTAVGLAWTFHLLAQNRDWEARV
LEETAAVTEGGPLLPRHVAALPLTRAVFQEAMRLYPPAPVITREVEEPFTLGGVALKQGMVLYVPIQAVHRHE
RLWDRPEQFDPSRFLGDAGRGRHRYAYLPFGAGPRICIGSAFATMEAVAILAVLLPALRLDPLPGQVPEPMLK
ITLRPKQPLRMHASPRG

>CYP206B1 (Bind 1807) Beijerinckia indica

MNSATAPIMTKDSPGIAVNHESTLHFLRKIISNPLOQTIPPEAFHEPLVYSDIGGKPRIYLSDPAITQDVFEINK
ADFIVKGTMVQRILGPALGNGLLTTDEGSNWRRORQSTIGPEFQHARLLDFQAEMIKAAERTRDRWSALGSQAQ
IDLRHEMMLTTEFDVIGETMLSGROQEMDVFAIEQDIATYLKAAGWLMALE IMHAPAWTPFPGRRRSMAAARSMR
OAVVAMVARRRKENSRRDDLVSRLLATQODLESGKSMSDEEITDNLLTFIAAGHETTAQGLSWTFYLLSQHPET
ETKVIKEIENVTKGOALRPDHIAQLVYTROVEFSEAIRLYPPVPLEFTRKVVKNFTLGDFTIPADAILITPIFAV
HRHTSLWDOPDQFIPERFDPEQVKARHRFSFLPFGAGPRTCIGNAFAMMEAVAILAVLLPVFHLVYRSROAPV
PTLOVTLQPKHKLYIQVHGR

>CYP206C1 (Mag22A cl17130) Methylobacterium aquaticum

MNAHPSHVRPAPEGARPVLARITPPAQPLGPWRFLSTVVRNPLEAWPETIYREPVYTSTVLGNSSLEVMAPNL
IRRVMVDDADAFEKSEVLRRALSPALGDAILTADGARWRWORRAAAPTIFRAERIRSEVPAMIAAAERTRDALA
ADPGTEVDLAQTMMRTTFEIIVETMLPGAGGIDAARVERGITDYLESTSWVVALTLLRAPAWLPFPGRAKAER
AKTYLRDELLRLAAEGRRTGTEGRNDLLSLLLAARDPETGOAMDDRDVADNLLTEFVTAGHETTALALTWALYL
LSHHPESEALIAAEVEAATAGGPLAPEHVDALPYTROVILEAMRLYPPVPVVVRAALRDVDLDGIPVRAGTPI
TIPIYAVHRHAALWDEPERFDPARFAPEAAKARDRYAYLPFAAGPRICIGMGFALSEAVAILAVLVRSLRESL
RPGYLPVLKQRITLRPSEGMPMRVSRR

>CYP206C2 (M446 _6661) Methylobacterium sp. 4-46

MTAQPTLPLDWPTTARLDPPEAPLAPLRYIRTVVRNPVETWPRAVYRDRVYQSTFLGRATLEFVMDPGLVRTVL
VDRAESFEKSEVLRRSLSPALGDAILTADGARWRWQRRAAAPIFRNERILGFLPAMIAAAERTREALKGLPPG
TEADLAQVMMRTTEFDITIAATMLSSHGRIDVARVERGITDYLESTSWIFALTLLRAPAWMPFPGRRRSEAARTY
LRDELLRLVAEGRAGGVEGRDDLLSLLVAARDPESGRAMDDRDVADNLLTEFVTAGHETTALALAWTLYLLALH
PATEARVVAEVEAVTGGGPLAPHHVEALGFTROAIQEAMRLYPPAPVLVRAALEEVDVGGHRIGPGTPVTVPI
YATHRHALLWDEPDRFDPDRFAPEAAKARDRYAYLPFGAGPRICIGMSFALMEAVAILAVLIRDLRFALRPGE
VPTLKOQRITLRPAEGMPMRVAPRAG

>CYP206C3 (Mnod 6754) Methylobacterium nodulans

MNAHPTLPLERPPTARLVPPEAPLSPLREFFRTVLRNPFETWPRAVYRDPVYRSSFLGRPTLYVMDPALVRAVL
VDOAESFEKSEVLRRSLSPALGDAILTADGARWRWOQRRAAAPIFRNERIVSFLPAMIAAAERTRDALAAGPPE
AETDLAQMMMRTTEDIIVATMLSGDGQIDVARVEQGITDYLESTSWIFAMTLLRAPAWMPYPGRTRSERARGY
LRDELLRLVADMRRTGVEGRNDLMSLLVAARDPETGRAMDDRDVADNLLTFVTAGHETTALALAWTLYLLALH
PGIEARVVAEIEAVTGGGSVEPGHVEALAFTRQTILEAMRLYPPAPVIVRAALADVEIGGHRVPRGTPVTVPI
YATHRHARLWDDPDREFDPDRFAPEAAKARDRYAYLPFGAGPRICIGMSFAMLEAVAVLAVLIRSLHFRLAPGE
VPTLKQRITLRPAEGMPMRVARRDG

>CYP206D1 (MOC 4866) Methylobacterium oryzae



MAEATALPSVLVTMLGSLIEAWPRQIYTQPLVTTRFLGORTTYVCDPGHIRSLLVDOAEALEREPFMLRALAP
ALGSGVLTADGSHWRGORRTASPMFRPDRVRSEFVPAMARAAAATRTRWHGADPAGAERDVLHEMMRTTEFEVIV
ATMVSGDPHLEVEPFGRAMDAYLGOTSWKIALAMLRAPAWVPHPGARGGAAAVRHLRGEVARTIARRRARGEP
GTDLLGLLLEARDPETGQPLPEARVVDNLLTFVAAGHETTALALAWTLRVLAEHPEVEARVVAEMAQLGDDPA
ADPEAADRLPYTRQVLLEVMRLYPPAPLIVRRTRAPVRLGDRVVPAGQSVHVPVYALHRHALLWDRPEVEDPD
RFAPERAAARDRYAYLPFGAGPRVCIGMSLALTECLVILATLLPAFRFRPVTRAMPATQFRVTLRPKGGLTMR
VEPRHVA

>CYP206D2 (Mrad2831 4212)Methylobacterium radiotolerans

MPAVGTFRVCAPGRPPFAAAVAEGVAEAVALPSVLVTMLGSLIEAWPRQIYTQPLVTTRFLGORTTYVCDPGH
IRSLMVDQAEALEREPFMLRALAPALGAGVLTADGARWRRQRRTATIPMFRPDRVRSEVPAMARAAAATRARWR
DADPAGAERDILREMMRTAFDVIVATMVSGDPHLEVEPFGAAMDAYLGQTSWKIALEMLRAPSWVPHPGARAG
AEAVRYLRGEVARTIARRRARGEPGSDLLGLLLOARDPETGAPLPEASLVDNLLTFVSAGHETTALALAWTEFR
VLAEHPEVERRVVAEMARLGDDLAADPEAADRLPYTROVLLEVMRLYPPAPLIVRRTRAPVRLGDTVVPAGQS
VHVPVYALHRHALLWDRPEAFDPDRFAPERAAARDRYAYLPFGAGPRVCIGMSLALTECLVILATLLPAFRLR
PVTAEMPAAQFRVTLRPKGGLTMRVAPRPGAGHVA

>CYP206D3 (METDI1976) Methylobacterium extorquens DM4

MVAEGRDGEVADMSSAGTFRVCEAGGPPLOEALAEAVALPSVLATMLRSLIEAWPDEVYTRPLVTTRELGQRT
TYVCAPGHIRSLIVDQAGALEREPFMLRALAPALGSGILTADGPHWRGORRTAAPMFRPDRVRAFIPAMAEAA
HATRLRWLGOMSAHGSADARFDGERDILPEMMRTTEDVIVATMVSGDSQLKVEPFGRAIDAYLGQTPWKIALS
MLGAPAWMPHPGARAGARAVRYLRSEVARTVERRRARGEPGADLLGLLLOAKDPETGERLSDESLIDNLLTEV
AAGHETTALALTWTLRVLADHPAVEARILDEIAGLGADPAPEALDRLAFTRQVVLEVMRLYPPAPLIVRRTAE
EVRLGDTVIPAGESVHVPVYALHRHQSLWDRPDVFDPDRFAPELTASRDRYAYLPFGAGPRVCIGMGLALTEC
LVILATLLPAFREFVPAKAEMPATQFRVTLRPKGGMKMKVVPRHAH

>CYP206D3 (Mchl 1531)Methylobacterium extorquens CM4

MSSAGTFRVCEAGGPPLQEALAEAVALPSVLATMLRSLIEAWPDEVYTRPLVTTRFLGORTTYVCAPGHIRSL
IVDOAGALEREPFMLRALAPALGSGILTSDGPHWRGORRTAAPMEFRPDRVRAFTIPAMAEAAHATRLRWLGOMS
AHGSADARFDGERDILPEMMRTTEDVIVATMVSGDSQLKVEPFGRAIDAYLGOTPWKIALSMLGAPAWMPHPG
ARAGARAVRYLRSEVARTVERRRARGEPGADLLGLLLQAKDPETGERLSDESLIDNLLTEFVAAGHETTALALT
WTLRVLADHPAVEARILDEIAGLGADPAPEALDRLAFTRQVVLEVMRLYPPAPLIVRRTAEEVRLGDTVIPAG
ESVHVPVYALHRHOSLWDRPDVFDPDRFAPELTASRDRYAYLPFGAGPRVCIGMGLALTECLVILATLLPAFR
FVPAKAEMPATQFRVTLRPKGGMKMKVVPRHAH

>CYP206D3 (Mext 1330)Methylobacterium extorquens PAl

MSSAGTFRVCEAGGPPLOQEALAEAVALPSVLATMLRSLIEAWPDEVYTRPLVTTREFLGORTTYVCAPGHIRSL
IVDQAGALEREPFMLRALAPALGSGILTADGPHWRGORRTAAPMFRPDRVKAFIPAMAEAAHATRLRWLGQOMS
AHRSADARFDGERDILPEMMRTTEDVIVATMVSGDSQLKVEPFGRAIDAYLGQTPWKIALSMLGAPAWMPHPG
ARAGARAVRYLRSEVARTVERRRARGEPGADLLGLLLOAKDPETGERLSDESLIDNLLTFVAAGHETTALALT
WTLRVLADHPAVEARILDEIAGLGADPAPEALDRLAFTRQVVLEVMRLYPPAPLIVRRTAEEVRLGDMVIPAG
ESVHVPVYALHRHQSLWERPDVEFDPDRFAPELTASRDRYAYLPFGAGPRVCIGMGLALTECLVILATLLPAFR
FVPAKAEMPATQFRVTLRPKGGMKMKVVPRHAH

>CYP206D3 (Mex 1pll30)Methylobacterium extorquens AMI1

MLRSLIEAWPDEVYTRPLVTTRELGORTTYVCAPGHIRSLIVDQAGALEREPFMLRALAPALGSGILTADGPH
WRGOQRRTAAPMFRPDRVRAFIPAMAEAAHATRLRWLGOMSAHGSADARFDGERDILPEMMRTTEFDVIVATMVS
GDSQLKVEPFGRAIDAYLGQTPWKIALSMLRAPAWMPHPGARAGARAVRYLRSEVARTVERRRSRGEPGADLL
GLLLOAKDPETGERLSDESLIDNLLTFVAAGHETTALALTWTLRVLADHPAVEARILDEIAGLGADPAPEALD
RLAFTRQVVLEVMRLYPPAPLIVRRTAEEVRLGDTVIPAGESVHVPVYALHRHQSLWDRPDVFDPDRFAPELT
ASRDRYAYLPFGAGPRVCIGMGLALTECLVILATLLPAFREVPAKAEMPATQFRVTLRPKGGMKMKVVPRHAH

>CYP219A1 (Saro_2451) Novosphingobium aromaticivorans



MEAEAAIPPLDTSDPALIPDPWPTFTTLRERDPFHWSKYGYWVVSRHEHVRDVLMNRKDFGTGDFAANLRLEY
GPDFDVLANPAYRWLSEVEFIMODPPOHTRIRNLVVGSLTAKRVRAMEPRIRETAQALTDGFKARGSADLITEF
AYKFPVMVICDLMGIDYEASEMADLIAAIPEAFTVFEARILSPEELALANRRILELEAFFQAQFENRLAHPRG
DLLTSLARTGQEPGGLSVHEAITVTIGLFGAGFETTANI IGNGLHALHANPEQWARLVADPSGMASGACEEAL
RHOSSLIATYRTALADTSVCGHPVSAGQRVLTLIGAANRDPRKFADPDREFDIARNDADHLTEFGGGIHFCVGAE
LARTIEARVAFEHLARELPOMQOQVDTGGACWRENFLEFRGLTGLEARWPAQA

>CYP219A2 (AMC99 02081) Altererythrobacter epoxidivorans

MAREDVTSFAPDAPGMSLDPYPAFAELREKDPLHRSDLGYWVVSRHEDVRGVLMGRDSFGQGDFVENIRLEYG
PDFDVLGQRSYKWLSEVEFLMODPPHHTRVRGMVTGALTAKRVRAMEGRICEIADELTIDAMLAAGSADLITDFA
YOLPVRVMCDMLGIDPEDPRLPAVIGAIAQSFIVFEARALTDTELATANEQISILOAFFEDLFEQRMAEPRDD
LATALVQSGGNEDSLSHDELVTVAIGLFGAGFETTAHMIGNAVLSFARFPDEWAKLVADPSGMAAGAVDETLR
FESSLIATYRTALAETQLRGETILPGEKVLTLIGAGNRDPRVEDDPDRFDIARDARGHLSFGGGIHFCAGAEL
ARLEGRVAFEQLARRIPTLKADASNPQWRDGFLEFRGLSSLPVSW

>CYP223A1 (Saro_3832) Novosphingobium aromaticivorans

MHRAMTTTVQDFDPEVPEDEFDSPHAEYARLRRECPVAHTNGLGGFWALTRYEDVKRAASDSTTFITSVQONVVP
KVAFTGRRPPLHLDPPEHTPYRKALNPLLSLERSEAFAGKARELTRKLLAPMVENGGGDICVELSSYLPVHVE
GEWMRMPEEWLDTLHDAGRAFILAVHSNTPERMKETSLRLYDMARGLIAVRRENPODPALDPTSALLAARHEG
EPLPEELLVGTVRQVLVVGMVAPMVMIGNICVHLSRDKALQOQLRADPSLVPAATEEFLRLYTPYRGFARTAV
CDVDMGGRTIPKDEATALVYASANRDEDVEFPDGDKFILNRPNIAQHLAFGRGPHNCPGVHLGRMOLRVALEET
LAATREFELSGPVSVSRWPEVGALSVPLREV

>CYP223A2 (PP1Y Mpl590) Novosphingobium sp. PPlY

MKEIMODFDPERPEDFDSAHAEYARLRRECPVAHTDGLGGFWALTRYDDVKRAASDPLEVTSVONVVPKVAET
GRRPPLHLNPPEHTPYRKALNPLLSQERAEALAPHTRTLARELLAPMVAKGGGDICVEFSSHLPVHVEGEWMR
MPEESLATLHDAGRAFILAVHSTKPESMKETSLRLYEMARDLIALRHREPQDPAIDPTSALLAARHEGEPLPD
ELVLGTVRQVLVVGMVAPMVMIGSIAVHLSRDLALQQRLRSDPSLIPSATEEFLRLYTPYRGFARTPVCPVEM
GGRMIDKDEAVALVYASANRDEAVEPNPGEFIMDRPNIAEHLAFGRGPHNCPGLHIGRMQLRVALEELLVATK
QFDLDGEIMMSRWPEIGALSVPLRED

>CYP223E1 (WYH 00908) Altererythrobacter atlanticus

MTEDNPNLPDRPEDFDAEAPETFESPHOLYRHLRAECPVAHSNAYGGEFWALTRYQDIVDAVTDNETEFITSKIN
VIPNMSMGKRRPPLGKDPPEHTPFRRALDKTLRNARIQALEPVLRAHAVREMSRIVADGVTDISLDEFATIEPA
WVAVEWLNLDETHAPLLAEVARLYNVAWRAEDTEAVVRTSEKLYDIAASVVKDRKANPRSPETDPASALLAER
TEFGPIPEEYVIATVROQVLVVGLMAPPPLFGSMCVHLASDPELQQLLRDEPQRIPAATEELLRLYSPYRGEFAR
TTTRDYERHGRTIPAGEPVTMVYSSANRDERVFDDPDSFREDRENIRSHLAFGRGVHQCAGSGLVRLELRIFL
EELLSRTSETHLNGEIEMARMPELGPAATPLRLVPAR

>CYP224A1 (Saro_3682) Novosphingobium aromaticivorans

MTLLFQPSPPDHVPGERMVDEDMFHVPEGODDPVEIWHDLVRRGVPRIFYTPRNGGHWVFLDYADIVEAYRDH
TVESTYQTPVPPIEPFPVVQPOGVDPPAHNVEFRRLLAPMEFTPTAVRGMIGELERRASELTDRFAARGECDETIT
EFAERFPTSTFLHLFGLPEEQLDAFLALANVFFRSTDAETRARNIGEIYAVLDTLFREKERNPGNDIASAIVA
ARDEEGRQHPWEDILNCGFLLEFVAGLDTVTNTMAY IWRYLATTPAARRHFRERLDDPDAFLRATIEELMRINAV
SNLEFRRVTHDCEYKGVQLRRNDRVVLPNTVANRDPRVESDPOAIDLDREVNVHLTFGVGPHRCIGSVLAKREV
MVSLOOWLRRIPEFELAPEQPAGSAFGGSVMGEFTALRLRWVRVEA

>CYP225A1 (Saro_2608) Novosphingobium aromaticivorans
MOFPFSRSTNPNVDLSSLDAFNEGAPFATFDRMRREDPMAWSEMVNGDRGEFWSVTRHADLLELNRQADLLSSA

KGIRMEDQTEEEYEARKTFQETDAPHHRGFRALVSKAFSKGTVAGFEDQIRKIVTDLLDVALAEGEFDAVDRI
ARRLPMOMLAQIMGVPQEDGPWLVEKGDALISNSDPDYTDEVVDQVDTEAYRMLPFRSPAAVELFDYANGLLD



RMDAGEQIGVLNLVREPTSTGTRMSRDEFRNFEFCLLVAAGNDTTRYSISATITHALANNPHLLOALKDGDETSW
EAAADEMIRYASPTTHFRRTATRDEFTEFHDRHVKAGDKVLLWEISGNRDETAILDPYTINLRRERNPELSEGQG
GPHICLGMWLAKLEVAIVMQELAKRLSSIEQVAEHSYLRSNFIHGIKHLPVRIVAR

>CYP225A4 (METH 03565) Leisingera methylohalidivorans

MTVWTPADDGHADLSSHDAEFVHGPPHNTFARLRREDPLHWTEYAGGENFWSVTRYEDITVMNKNTEVFESSARG
IRMEDQSYEEYLARRTFQETDPPEHSKVRMKLLKAFSKTTMAQYEQDIRDLCADILDOQALAKGEFDATREIAR
QLPMRMLGRVVGLPEADLPWLVEKGDALIANTDPDEFTSHVLDRMOTDEFRMMPEFNSPAGAELYVYAKELMEAK
AKTGDTAGVLNLILAPAKDGSVITETEFRNFFCLLVAAGNDTTRYSTAAGIQAMCRQPELLAQMOAGGAVWDT
AADETIIRWATPALYFRRTATRDVEMHGKTIGAGDKVLYWFASANRDDGYFEDPFHVNLHRSPNRHLSFGQFGP
HVCLGMWLARLEVTVLFOQELAKRIRHIESAGPHKFLRSNFVGGIKALPVRVEAA

>CYP225A5 (TM1040 3721) Ruegeria sp. TM1040

MTIWTPTDDGYADLSSHDAFANGAPHNTFARLRRDDPLHWTEYSDGENFWSVTRYDDITKMNKNTEIFSSARG
IRMEDQTYEEYLARRTFQETDPPEHSQVRMKLLKAFSKTTMAQYEADIRDLCAEILDEALAKGSFDATKEIAR
QLPMRMLGRVVGLPDADLPWLVEKGDALIANTDPDEFTSHVLDKMDTDEFRMMPEFNSPAGAELYTIYAKELMEAK
ERAGDTSGVLNMILOPARDGSVITETEFRNFFCLLVAAGNDTTRYSIAAGIQAMCHQPELLAQMOAGGEIWET
AADEIIRWATPALYFRRTATQDVEMHGKTIREGDKVLYWFASANRDDSYFDDPFRVNLMRNPNRHLSEFGQFEGP
HVCLGMWLARLEVTVLFQELSKRIKSIEPNGAHKFLRSNFVGGIKELPVRVEAA

>CYP225A6 (SPO0764) Ruegeria pomeroyi

MTVWTPTDDGYADLTSHDAFAGGAPHNTFARLRREDPLHWTEYADGOQDFWSVTRHADIAEMNRNTAVESSARG
IRMEDQSYEEYLARRTFQETDPPEHSQTRMLLMKAFSRTTMAQYEDDIRAICVDILDEVLDKGTFDATKEIAR
QLPMRMLGRIVGLPDADLPWLVEKGDALIANTDPDFTTHVLDKLDTDEYRMMPENSPAGAELYLYAKDLMEQK
DKAGDTSGVLHMILQPSKDGSVISDTEFRNFFCLVVAAGNDTTRYSIAAGIQAMCHQPELLEQMRAGGDIWET
APDETIIRWATPALYFRRTALQDHEMHGKTIRAGDKVLYWWSSANRDETVEFDDPFRVDLERNPNRHLSEFGQGGP
HVCLGMWLARLEVKVLFQELAKRLSSIEPAGPHRFLRSNEVGGIKELPVTVRRA

>CYP225A7 (LOKVESSMR4R 00419) Yoonia vestfoldensis

MTIWTPTDDGHADLTSHDTFTAGAPHNTFKRLRHEDPTHWTEWDOGKGEWSITRHADIMEMNRNTAVESSEHG
IRMEDQSPEEVIARRTFQEIDPPEHMKTRIKLAKAFSKGVIEGENSDIRDLCVTILDDVLHEREFDATKRIAR
VLPMLMLGRIIGTPEDDLPWLVEKGDELIANTDPDFTDHVLDKITTDEFRMMPENSPAGAELFAYAKEMLERK
KREGDTSGVLHMILOPGPDGDVISETEFRNFFCLLVAAGNDTTRYSIAGGIQAMCHQPELLAQMOAGGDIWET
APDETIRWATPALYFRRTALSDYETHGKTIKAGDKVLYWESSANRDEAVEDDPFRVDLERTPNKHLSEFGQOGGP
HLCLGMWLARLEVRVLFQELSKRITHIEAAGPHQFLRSNEVGGIKSLPVRVTLA

>CYP225A8 (Jann_2917) Jannaschia sp. CCS1

MTIWNAVDDGHADLSNHDTEVAGPPLATEFDRLRRDDPLSWTDWDGGTGEFWSVTRYHDILEMNRNTKVESSARG
IRMEDQSYEEYLARRTFQETDAPDHMOMRIKLARAFSKNVIAEFEEDIRGLCRDILDEVLEDESEDATKRIAR
ELPMRMLGRILGTPDDDLPWLVEKGDALIANTDPDEFTSHVLDKMSTDEFRMMPEFNSPAGAELYAYAKDLMATK
TASGDTNGVLHLILQPGPDGSVISETEFRNFFCLLVAAGNDTTRYSIAAGMOAMCYQPELLDOMKQGDIWETA
ADEITRWACPTSYFRRTATQDYDMHGKTIREGDKVLYWFASGNRDTAYFDSPNRLDLARSPNKHLSFGHGGPH
LCLGMWLARLEVTVLFQELSRRITKIEADGPOQOFLRSNFISGLKSLPVRITRA

>CYP225A9 (RCA23 c26300) Planktomarina temperate

MHDDGYLNLLSHDSFAGGVPHKTFARLRKDDPLHWNEGDADTKGEFWNLTRHADIAFANKENQIFSSAQGIRLE
DOSAEEYLARRTFQETDPPEHTKVRRLVNPNFAKPIVGEFEPVIRELSSNIVDKALRNTEFDAVEVIAKQLPM
LMLGRILGVPDEDLDWLVEKGDALIGNSDPDFTEHVIDQVDTSAYRMMPFRSPAGLELYDYASDLLSNRRPLA
QEGILAKITGDENGLNELEFKNFFCLLVAAGNDTTRYSIAQALSLLAHNPDLIAQLKTGKYWDSCADEFIRLA
SPTMHFRRTATQDFEMHGKKIRAGDKVLLWEVSGSRDEALFEDPNECILGRSPNRHLAFGQGGIHVCLGMHLA
KLEVRIAIEELVKRVASFEATADPTWTRSNFICGVKQQHVRVTKVA



>CYP226C1 (Caul 1912) Caulobacter sp. K31

MSTAQMTPNKDLAEGFAQVGALEFAGNDKNIDATIYRDHRONMPVMRGDICAELGAASFAGQTGRPIYTIFRHAD
VMKVLRDTKTFTSGILMETGLGQFLDGLMITGLDGDEHRQLRGILOPSFTPAVMEEWRETYIRPLIQRSFEVEP
LVALGKTELIGSVGVMFPIHVVYAVLGFQODNDPAALETFATKALKVLGGMADDPDAKRAAFQAFQELYDPTLA
AVQARRASGAEGADLISRLIRAEFEGRTLNDHQITNFVRMMLPAASETTSRTFATMLTHLEFDHPEVLERLRAD
RSLMRKVLDESVRHDAVATFKVRECQADVTLOQDVTIPKGSIISACVASANRDELVEDKPEVEFDIDRKQOMPAFEG
FGFGAHMCVGMWLAKVEIEEAVGLLLDMLPNLRLDPDHPRPEVRGVSLRGPDAVHVIWDIP

>CYP226D1 (BSY18 2515) Blastomonas sp. RAC04

MTVKLDPLDOMVADYSLVTNGYAGKAPNNPYPMLAEKRSTCPVMHGDILQQHQVPSMADYMMTGRPIVSLEFRY
KDITHAVLMNPADWQSYIVGDGFGAAVDNMLLTAMDGSEHGAFRSTLOKPFMRPQIRKLIDTLIRPVVMNDEVN
RLRPNGKADLLREFALPFPIRAIYAYFGFPDDKDLLANLASWAIQVVAAPQSDPELAKITVPQSMVAGQSMYD
TLLPVVQAYRARGEMREDILGYMMOTQHEGOMFTDEEITAYIRMLLLAAGETTTRSFANMMVQLLENPDVLEE
VRODRTLIAKAVTETMRRDPTAGALGRIAARDMEIDGITIPKGTAVLLATITAANRDPQVYEAPDRLWLKRPMR
PLLSFGFGPHMCMGMHMAQAEMEVALDAMLDLPNLRFDPAFPHPEIRGLNLRGPDATHVLWDA

>CYP278A4 (Plav_3499) Parvibaculum lavamentivorans

MOEIRKSDRADDLAALVAALPAGDTIASPYALYDRLRPYGPVYGYRDYPPGTVPDADEAVTAWVLLNYDHVSA
AARDHRIFSSRDPLQEQSSAPTLMLVNHDNPEHDRLRSIVNLAFSRPRIEALDPWVREIVGGMVAGLGDGDTE
VMEALAARIPARIMVGLLGLPEEVVDRFRHWATAFMLSADLDPAEREASNAELVRYFTETVDSLYGALEAGDP
VPDGLIAALLKAEVDGEQLTLDEVIRFCITLVVAGSETTTFLLGNLLHNLAVMPDIRAQLAANRALIGPFIDE
SLRHSGPPOQRLFRIATQODVEVGGARISKGDWVALFFAAANHDPAMFPDPEKFDISRPNLNKOQLTEFGVGIHHCL
GSALARMEGRALIEAILDRMDDVSLGALPPVPOQRASLLNHGEDSLTLRFTAREDETQ

>CYP278C1l (Hbal 2472)Hirschia baltica

MSNIAEVNIDPDFKVKDLYSPEVIANPYPYYDHLRDKPVQFGLEDFPPGTIPGODKPFPAWVELKHADVVEVC
RRADVEFSSRDVMQEESDAPTLMLVNHDDPRHAELRKIAQIAFAPKRVMTDVAPWMEKTVAGQLEEYGEEELDFE
MODLAPNLPALVMTKLIGTPESDYKLLRRWANAFMVTSEFTLEERNQCNIDLWQYYSQKVEERYSDIESGKDV
PDDLMSAFIKAESDGNKLTKEEVVRFCLTLVVAGAETTGYLLGNLIDVLVDNPKLEFKLLODDRTQVRAFIDES
LRRDGPVQRLHRVCVKDVEVGGASIKAGDWVAIFHASANRDPAVFENPNEFIMGRPNIGKHATFGHGIHHCMG
SGIARNEAAQMINGILDRYRGVESNGERVROSGGLLNYGLETCPIKFEFLK

>CYP286C2 (G432 16275) Sphingomonas sp. MM-1

MATLLERPMAPETSDPSLARPASEIPLVSVVPFLGNTLEMAKDPAAFFLRCYREYGSVEFKVKVEFGRESIVIAG
PESALFMTTREGRDALRSKEYNQGVADEYGATEVINGVDGERHVRLRTLMROQGEFSREAVHGQYDDLVRITDSA
IARRWQVGSRLPVVSAIQYMIVEQLGMILTGQAPLDYVEDIRFAILTILNVLVTROQRPKIMLHDPRFRKARRR
VEELGHTMIADFQRKVADGTAPKNLITDITIRANLDDKDIMPDONLILTVTGPYVAGLDTAANTMAACIYGVLK
NPEVLARVOAEADELFAKETLNEDDIRKLPVINGAVMEAMRLWPIAVAQMRVANFDFEYAGYTIPKDEMIYIG
TSVPHFMEEFEFPDVNKFDVDRYQRPRAEHLOKGAYSPFGRGPHSCLGOGLAEVLMAMSIARIFHRLDLALPHP
NYELKTKTAPTPGPAMDFAVKVIGERRPSGI

>CYP288B1 (BBta 1606) Bradyrhizobium sp. BTAil

MPGSAAQLARCPYHDAATDFDPFEMRDPEFPEFYEWARAEAPVEFEFSDELKYFVVARHADIKAVEDDWRTESSENA
OAPLRPMCEEGRRIMREGGFTAYSGLSARVPPDHTRIRKLVOGCFGPRRFRAIEPEIKAIVNRAIDTFAERGH
ADFFREFAYDVPALVLEFKLVGIPNIDVPRVKSWAVSRALLTWGDLSDDEQIVHARNMVEYWNYCRALVRQRHD
DPTDDLPGDLVRLOKDGAEISDEEIAGVLYSALFAGHETTTTLMANGMRELLOQRRENWEALIAEPQLIPNAVE
ECLREFSPSIVAWRRRALKDTEIGGVPVPKEANILLLIGSANRDETVFSAPARFDVRRTDARSHLAFGYGIHTC
VGOQOLARIEFATIALGELTRRLPGLRLAADQTDDEVHNISFRVPTALRIEWDVA

>CYP288B1 (558 10750) Bradyrhizobium oligotrophicum



MPGSAAQLARCPYSDAAKDEFDPFEMRDPEFPFYEWARAEAPVEFSDELKYEFVVARHADIKAVEDDWRTESSENA
QOAPLRPMCEEGKRIMREGGFTAYSGLSARVPPDHTRIRKLVOGCFGPRRFRATIEPEIKAIVNQAIDGFADRGH
ADFFREFAYDVPALVLFKLVGVPNMDVPRVKSWAVSRALLTWGDLSDDEQIVHAHNMVEYWNYCRELVRQRHD
DPTDDLPGDLVRLOKDGAEISDEEIAGVLYSVLFAGHETTTTLMANGMRELLORRENWEAITAEPRLIPTAVE
ESLREFSPSIVAWRRRALKDARIGGMPVPKDSNILLLIGSANRDETVEFSAPARFDVRRSDARSHLAFGYGIHTC
VGOQOLARIEFATIALGELTRRLPGLRLAADQSIDEFVHNISFRVPTALRIEWDMA

>CYP289A1 (BMEIIO879) Brucella melitensis bv. 1 16M

MRAGGIMTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHOCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVS
AHLSVPSGMDPPOQHTAFRQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFL
GWPDSLOGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLT
HEEIVSILRNWIVGELGTITACVGILCHYLAKSQQTQOALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVV
VGGREIPAGEKITLMWASANRDEAVEDKPDELRLNRDPALNLLYGRGIHVCPGAELARAGLRILMEELLGOTR
KLDLVPGSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK63 2369) Brucella melitensis bv. 1 16M

MTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAATIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAGLRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BM28 B0360) Brucella melitensis M28

MTSPTERPKQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BM590 BO0358) Brucella melitensis M5-90

MTSPTERPKQDWDPRSEAVLSDQOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BMNI II0352)Brucella melitensis NI

MTSPTERPKQODWDPRSEAVLSDQOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETFSSVVSAHLSVP
SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLARDTKAMAATALEFDEYTIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BAB2 0833) Brucella abortus 2308

MTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQTQALMRGGPDLLPAATIDEILRLHAPLISNRRVTTRAVVVGGRET



PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGEFSRLPARIS

>CYP289A1 (BAbS19 II07720)Brucella abortus S19

MTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGEFSRLPARIS

>CYP289A1 (DK55 2790) Brucella abortus bv. 2 86/8/59

MTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
OGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DO74 2104) Brucella abortus bv. 6 870

MTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAAIDETILRLHAPLISNRRVTTRAVVVGGRE I
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK49 2450) Brucella abortus 63 75

MTSPTERPKQDWDPRSEAVLSDQOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETESSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
OGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRE I
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK48 3007) Brucella abortus BDW

MTSPTERPKQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETFSSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAAIDETILRLHAPLISNRRVTTRAVVVGGRE I
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK53 2792) Brucella abortus bv. 9 C68

MTSPTERPKQDWDPRSEAVLSDQOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETFSSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAAIALEFDEYTIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAATIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK51 2277) Brucella abortus BER



MTSPTERPKQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLEFSYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFRQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAATDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGEFSRLPARIS

>CYP289A1 (DO78 2265) Brucella abortus NCTC 10505

MTSPTERPKQDWDPRSEAVLSDOQIGAYDAMRHQCPVAHSDYLGWSLEFSYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFRQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK62 3038) Brucella melitensis bv. 3 Ether

MTSPTERPKQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLEFSYDDVVRVLDDHETFSSVVSAHLSVP
SGMDPPOHTAFRQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLILNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BAA13334 II01526)Brucella abortus Al3334

MTSPTERPKOQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
OGPLLDWVHKNHAATLARDTKAMAAIALEFDEYTIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAAIDEILRLHTPLISNRRVTTRAVVVGGRE I
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BSSP1 II0342)Brucella suis bv. 2 Bsl43CITA

MTSPTERPKOQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETESSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BSPT1 II0341)Brucella suis bv. 2 PT09143

MTSPTERPKQODWDPRSEAVLSDQOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETFSSVVSAHLSVP
SGMDPPOHTAFROLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAAIDETILRLHAPLTISNRRVTTRAVVVGGRE I
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BSPT2 I1I0343)Brucella suis bv. 2 PT09172
MTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP

SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS



ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAATIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BSSP2 I110347)Brucella suis bv. 2 Bs364CITA

MTSPTERPKQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLEFSYDDVVRVLDDHETFSSVVSAHLSVP
SGMDPPOHTAFRQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAATDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK65 2119) Brucella pinnipedialis 6/566

MTSPTERPKQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLEFSYDDVVRVLDDHETFSSVVSAHLSVP
SGMDPPOHTAFRQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLARDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAATIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (V810 200853)Brucella ceti TE10759-12

MTSPTERPKQDWDPRSEAVLSDQOIGAYDAMRHQCPVAHSDYLGWSLEFSYDDVVRVLDDHETFSSVVSAHLSVP
SGMDPPOHTAFRQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLARDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BMEA B0369)Brucella melitensis ATCC 23457

MTSPTERPKOQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFRQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLARDTKAMAATALEFDEYTIRDLLDERRKLGADAPDDVTTRLLRDRIDRRNLTYEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKLDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK67 2394) Brucella suis bv.3

MTSPTERPKOQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLACDTKAMAATALEFDEYTIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCYYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (IY71 13010) Brucella suis ZW043

MTSPTERPKOQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETESSVVSAHLSVP
SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVNKNHAATLACDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAATIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS



>CYP289A1 (IY72 12550) Brucella suis ZW046

MTSPTERPKQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPPOHTAFROQLVERYFEPERIKAFEPICREISKKLVCELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QOGPLLDWVNKNHAATLACDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAATIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BCAN BO0391) Brucella canis ATCC 23365

MTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPSQHTAFROQLVERYFEPERIKAFEPICREISKKLACELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLACDTKAMAATIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAATIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (BCA52141 I1I10654)Brucella canis HSK A52141

MTSPTERPKQDWDPRSEAVLSDQIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPSQHTAFRQLVERYFEPERIKAFEPICREISKKLACELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLACDTKAMAAIALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQOTQALMRGGPDLLPAATDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DK60 2113)Brucella canis RM6/66

MTSPTERPKOQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPSQHTAFRQLVERYFEPERIKAFEPICREISKKLACELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLACDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A1 (DA85 12335) Brucella canis SVA13

MTSPTERPKOQDWDPRSEAVLSDOIGAYDAMRHQCPVAHSDYLGWSLESYDDVVRVLDDHETEFSSVVSAHLSVP
SGMDPSQHTAFROQLVERYFEPERIKAFEPICREISKKLACELPRDAEIDLVTQFAQLYAVRIQCAFLGWPDSL
QGPLLDWVHKNHAATLACDTKAMAATALEFDEYIRDLLDERRKLGADAPDDVTTRLLRDRIDGRNLTHEEIVS
ILRNWTVGELGTITACVGILCHYLAKSQQOTQALMRGGPDLLPAAIDEILRLHAPLISNRRVTTRAVVVGGRET
PAGEKITLMWASANRDEAVEFDKPDELRLNRDPALNLLYGRGIHVCPGAELARAELRILMEELLGQTRKLDLVP
GSVPALAVYPASGFSRLPARIS

>CYP289A20 (HYPDE 25418) Hyphomicrobium denitrificans 1NES1

MKADSNKREQDWNPRSDLVLSNQIKAYDTMRRRCPVAYSDYLGWSLFRHEDVVRVLNDHHTEFSNVVSRHLSVP
SGMDPPOHTAYRRLIERHFEPMRVOQAFEPRCRAISADLVSRLERDAEIDLVTQLARLFAVRIQCAFLGWPEEL
HDPLLRWVRKNHEATLARNVEAMAAVALEFDGYISELLDARRRAGAAAPDDITTDLLREKIDGRPLSHEEIVS
ILRNWTVGELGTITACVGILAHYLAERPOQIQQOLRLNLHQLPAAIDEILRIHAPLISNRRVAISPIEIGGRKI
AAGERITLMWASANRDEAVFGDPDEFRLDRDPAQNLLYGRGIHVCPGALLARLELRVIMEELLKQTROIAFVA
DRPPTLAVYPAGGFATLPMRIS

>CYP289A21 (Hden 0569) Hyphomicrobium denitrificans ATCC 51888

MTADGKLLARGGRNDAKQQSISIVPAECEFQEMTVKTELTKREQDWNPRSDLVLSNQIKAYDAMRQRCPVAYSD
YLGWSLFRHEDVVRVLDDHETFSSVVSSHLSVPSGMDPPEHTAYRKLIDRHFEPARVEAFEPQCRAISRDLVS



RLORNAEIDLVVDLARLFAVRIQCAFLGWPDELHEPLLOWVRKNHEATLARDVEAMAAVALEFDGYITALLDA
RROAGASAPDDITTDLVREKINGRPLKDDEIVSILRNWIVGELGTITACVGILAHYLAEHSQVQKQOLRANLDQ
LPAAIDEILRIHAPLISNRRVAHRPVEIDGRKIAAGERITLMWASANRDEAVFENTDELRLDRDPEQNLLYGR
GIHVCPGAGLSRLELRVIMEELLRATETMAFIPGRPATLAVYPAGGFAALPMRIA

>CYP289A22 (OV14 a0758) Ensifer adhaerens OV14

MESAAGEASNQHKSSMETVSDWDPRSREVLANQIQAYDOMREACPVAYSDYLGWSLEFRHTDVLOQVLNDHETYS
NVVSRHPSVPNGMDPPEHKHYROMIEPYFAVERIEAFEPACRWIARDLVASLKKDPSSEFLMGFAEPYAIRIQ
CGFLGWPRSLHEPLROWVRKNREATLVRDANALASIALEFDGYIRSQLETIRQOAGAAAPDDITTSLVRQAVDG
RLLRHAEIVSILRNWTVGELGTISACVGIIVHFLAEHPEVQSQLRRDRAFLPQAVDEILRLHGPLISNRRVAS
RSVAIGERTIKAGERMTVIWASANRDGAVEFEDADQFRPDRDOSONLLYGAGIHICPGAALARMQLSVVLDELL
SGIGNFVLPLGTEAIRAVYPAGGYASFNLQIN

>CYP290A1 (CC_0946) Caulobacter vibrioides CB15

MDLISQTVVDGKAGPGAPPTYPTLKDVDLADIFRFTKGOPWADFARMRQEAPVMWHPEPMGGPGFWALTRYED
VHRVNGDPETFSSQRGGILMSMGAPEKRHALLFRASMDTMINMDAPHHLOLRREHMPYFTPSYLRGLTERVKG
EVTRLLDEMEPLLANGAEIDMVEHFSSVLPLFTLCEILGVPPEDRPKFLTWMHYLERAQDLAVKQANAPMQPT
LELMQFVMDENNNVEEMFEYGRTMLHKRREDPKEDLMTATIARAQLDGAVLPDEYLDGSWLLIVEFAGNDTTRNT
LSGAMRLLTEFPDOKOKLIADPSLLGGAVDEFIRMVSPVVYMRRTATRDVEVNGOQLIREGEKAIMYYGAANRD
PAMFENPDQLDVTRANAGKHIAFGYGPHTCIGKRVAQIQLEEAYRQILARFPDLNWTGNIEIAPNNFVHAISK
LGVKRG

>CYP290A1 (CCNA 00995) Caulobacter vibrioides NA1000

MDLISQTVVDGKAGPGAPPTYPTLKDVDLADIFREFTKGOPWADFARMROEAPVMWHPEPMGGPGEWALTRYED
VHRVNGDPETEFSSQRGGILMSMGAPEKRHALLFRASMDTMINMDAPHHLOLRREHMPYFTPSYLRGLTERVKG
EVTRLLDEMEPLLANGAEIDMVEHFSSVLPLFTLCEILGVPPEDRPKFLTWMHY LERAQDLAVKQANAPMQPT
LELMOFVMDENNNVEEMFEYGRTMLHKRREDPKEDLMTATIARAQLDGAVLPDEYLDGSWLLIVEFAGNDTTRNT
LSGAMRLLTEFPDOKOKLIADPSLLGGAVDEFIRMVSPVVYMRRTATRDVEVNGOQLIREGEKAIMYYGAANRD
PAMFENPDOLDVTRANAGKHIAFGYGPHTCIGKRVAQIQLEEAYRQILARFPDLNWTGNIEIAPNNEVHATISK
LGVKRG

>CYP290A1 (Cseg 3349) Caulobacter segnis

MDLISQTVVDGVAGPGTPPTYPTLEGVDLADIFREFTKGOPWADFARMRREAPVMWHREPFDGPGFWALTRYED
VHRVNGDPEAFSSQRGGILMSMGAPEKRHALLFRASMDTMINMDAPHHLOQLRREHMPYFTPAYLRGLTERVKG
EVTRLLDEMEPKLAGGAAIDMVEHFSSVLPLFTLCEILGVPPEDRPKFLTWMHYLERAQDLAVQQOANAPLQOPT
LELMQFVMDENNNVEEMFEYGRTMLHKRROQDPKEDLMTATIARAQVDGEVLSDEYLDGSWLLIVEFAGNDTTRNT
LSGAMKLLTEFPEQKQQLIADPSLLPGAVDEFIRMVSPVIYMRRTATRDVEVNGQRIREGEKVIMYYGAANRD
PAMFENPDQLDVTRANAGKHIAFGYGPHTCVGKRVAQIQLEEAYRQILARFPDLNWTGDIEIAPNNEFVHAISK
LGVKRG

>CYP290AZ2 (Caul 4405) Caulobacter sp. K31

MTMQLVSETATDGVPGPGAPTLEFPILADIDLSNIQQFTOGOPYGDFARLRAQAPVMWHHEPYGGPGFWAITRH
ADIMAVEADPQSFSSRKGGILMAHGDPOKRHALLYRASMDAMINLDGAEHMOQLRREHMAYFTPAYLRGVTEAV
RAEVGRLLDEMAPLGHCDLVEAFSSKLPLFTLCEILGVPAEDRGKFLTWMHYLEMAQDLALKQHLAPITPTLE
LMOFVODENTNVEEMFEYGRAMLHKRRLEPKNDLMSATARAQVDGNLLSDQYLDGSWLLIVEAGNDTTRNTLS
GVMKLLTEFPDQKARLIADPSLMPGAVNEFIRMVSPVIYMRRTATRDAETIAGOAIREGEKVVMYYGAANRDQA
VEDNPDOLDITRSNADKHIAFGYGPHACIGKRVAQIQLEEAYRQILARFPDIHWTGEIEIAPNNEVHAISKLD
VAFTPGGRA

>CYP290A3 (HNE 0938) Hyphomonas neptunium ATCC15444

MNVTETYQVESPPKEPKFGKAYALTPPLDLTQPTVFSEHGGYTYADFAKMREKAPVMWHPEEYGAGFWAVTSY
DLVKKVELTPETFSSQKGGILMNYGMEGVPRHPLLHSSSLNSLINLDRPYHTPLRMEHMAYFRADFVAELRKR



VDVEVNRLLDTMEAQGPVVDMVEMESAELPLFTLCEILGVPPADRPKLVHWMHEFLETSQYQAQQEGLGNVSQE
QIMAFLNEIQAMFEYGRYLLEERRKNPOQPDLLSAIANVQVDGKPLSPEFLDGSWLLIVFAGNDTTRNSLSGTM
RLLTENPELREQLKEKPERFPNFVHEATRMVTPVTYMRRTATODTELGDQKIAEGEKVIMYYAAANRDPSKFE
NPDREFDIDRSNAKEHLAFGHGPHVCLGOQRVANMOLESAYROILSRFPNVRWTGEQTIAPNNEFVHAISSLMVDL
GK

>CYP290B2 (Mmarl0 1670)Maricaulis maris

MOLVSDVILEDRPOTEPGFGATYPGEFDDFKLWDPAAWTSGHPHDFFRKMREQAPVMWQSADKSKAGYWSVTRY
DDIKTVELAPEIYSSERGSINMEFVMPRKEWKPKKLIPAAFNSIINLDQPHHMOMRIQOKDEFFIPREFVSELQER
VDAKIDDLLDEMERRGPVVDEFVKLEFSQELPLFTLCEMLGVDEADRPKITIEWMHYLELANQYFVNPWSLLSRRP
WEPIKFYHHVNAMEFAYGERVMAERRANPRRDLMTATANTEMAGKPLPOEYLDGSWLLIIFAGNDTSRNSLSGT
IRLMTQFEDQREAILSDPSLIPAMTNEALRMISPVQOHMRRTAMEDTELNGQRIARDEKVVLWYPAANRDPSVFE
PDPDRFDMTRENGDKHLAFGHGAHKCLGSRIAQMOLOSAFRKIFERFPKIAWTGROTIAPNTLVHAISSLEVN
LYGRDGERPRPVQERWP

>CYP1010Al1 (Plav_0082) Parvibaculum lavamentivorans

MAMRAERFDEEAPEIFIPARPVPPKEAPGIGAAVFRPOLLANLIASYPEFWYSARSCPFRVGIARGGRGMLVN
DPDAIRRILVSDAEHFPKDDNQLAILKPLLGNGLLTAEGATWRRNRKLAAPIFQHSSVRDFAPLEVRAAERSA
RRALEQQGFFPLDREMTKLTLEIIGETVLSANLEDDIDGISHTVTSVLDKFPAMFLASAFLPGOQLRNRVIDTV
VRPGRRALDVFARRIIDEARKSGEETTLLORLMVSQSKAGHEMTLDQVRDEVATFLLAGHETTATTMSWVWYL
LTVHPEWQERLYEEVWAVTEGRRLTIDDVPALVETRAVIEEALRLYPPVANLMRRAIKTTELTPDITIERGQT
VLISPWLLHRHRFFWREPDRFDPTRFLGEEAATRPRHLYIPFGGGPRICIGASFALLEAVLILATFMORARVK
VINADQVMPQARIVLRPNVALQAVVTPRRPGG

>CYP1017A1 (Swit 1021) Sphingomonas wittichii

MSGSRDIDHHAVAFARDHLATIYRDARAHCPVLRSDAHGGFAILTRYADNRAALRNHDTFASGRIRAGDRLGGG
VAIPPNGLRIGMIEMDGAEARALRALLOQPWEFTIAAVEAAAPRMAQLSAWLVDRITIARGACDVVEDLAKPMPSL
LILDILGLPLDRWRDYGRVLHEAVAKSSGSIDGLRWLASDLRASVERREVHPEGLIAAMIAAEVDGRPLGDAL
VCELAMMLLEFGGTDTTIAAIGHALRHLTEHPADRAALVARPALIPAAVEEILRLYSPSTGVARTVTAPVEIGG
ERFEPGORVLCAINSANRDEEMFADAERFDLDRPKRPHLAFGWGVHACLGONLARADLRILLGELLARMPDEFA
VDVAASERYASIPLVNGHARMPMRFTPGTPAGTGGGELPILTAPRLRPLP

>CYP1036B2 (BF49 6347)Bradyrhizobium sp. BF49

MSTVINCPAYDVDLYDDDVLRDPYPHYRALRELGAVVWLPRNGLYALGRFEDVRAALRNPGSESSAEGVAANA
AVNEMSKGTTLASDAPLHDRLRAITAAPMLPRALEEIGPQIRAEARQLVDGLVRRGQFDAVADLARHLPLTIV
SKLVGLEDHGRGSMLRWAAATEFNVLGAMNERACAAMTDVQEMRGYLGGAATIRERLRPGSWGERIFEAGDRGEV
EPERCPVLMRDYLGPSLDTTIFATANLILLFGRHPEQWDLVRODPALIPNAINEALRLESPIRGEFTRYLAADT
KIGEAVIPAGNRVLLLYASANRDERKWODPERFDVRRRASDHLGEGNGTHMCAGLHLARLEMTALLEVLVEKV
ARFDIGEPVLALNNVLRGLASLPVRVA

>CYP1036C2 (Swit 3025) Sphingomonas wittichii

MAAQAASIDIDLFDAETRDDPYAAYRRLRDAGPVCHIERHGLYAMGRYRDLRDALTNWTDEFSSGSGVAMNDLM
NRLMAGTVLASDPPOHKRLROQILGMPIGPARLGKLRPHMRGLAMERVRELKGGGRFDAMRRLAMLLPLSVVSD
LVGLPEEGRERMLDWAAAAFNGMAPAGVPLSDGAFPVMKEMVDY ITDPDLIGKLRPDGWAAQLWS SVADGTLT
EEEYRSITIQGYVSPSLDTTIFAVGNLLWLLATHPDOWRALKATPALQARCINESLRHESPALGFSRLAKRDLV
IDGVAVPAGARIMTVLPAANRDERHYADPERFDIQRDASDHLAFGGGVHRCIGGSLAMLEIGAVLEALVELVD
HIEPGDGRRADNAVLRGFDHLEISLH

>CYP1061B1 (Jann_ 2272) Jannaschia sp. CCS1
MAWPHIITDMHDISAGLRHPDLKQALYDDGAVIMADTLLTLHGEPHRNRRKLEFRVFRKDYFHWYERTVEPDT

VRSSLSDDLAAGRSELVDLGYRVTMNLTADFAGIDRPEQSAEETGRLLRLVATEFSEGATIVHSKRPKDDVRAE
VRAAIADFEPHFLSASVARRRALLADHAAGRIDEDALPRDVLTVILRDGDPTEFTPEVLTREIGEYLQOAGAHS



TANSTIHAFHDIYTWAEERSERWDOLREDPIFFOQRCVHESLRLHPASPVAWRAATCPMSLPGAGEVAEGEMVE
FRLAEANRDPAVEFGPDADVENPYRTVKAPTLPFGHTFGTGVHTCLGRDLDGGAVPKGDVDPETHPYGTITLLL
RELFAHGARPDPTDPPQISTKTERPNWGHYPIIFDPKKAWR

>CYP1061B2 (A6F65 02129)Altererythrobacternamhicola

MOVHRLADYRDCEAALRNTGLROALYDAGEVITKDTLLVLHGEAHQKRREVEIRVFRRNFFKYYEKEVEPATL
EETIAPFVAAGGGDLIELGYRLTVNLTADFAGVDRPARTPEETAQLIRLVKKMSEGATMVHSTRDKDELTAEV
REALAEFDRDFLOASIARREDLIAQVERGEVEEDTLPRDVLTVILKAQDELQFTOQAQRVREIGFYMQAGSHST
ANSVVHALEEIQTWAGEDQARWKRLEDPVEFVQHCVHESLRLHPASPEAWRKSVCPMSVOGAGDMPEGDRVELD
LENANRSEATIFGSDAGTEFNPDRDVPVGVMRSGLAFGIGVHVCLGRELDGGLVAKPGTDPAKAQFGIVPLIVIK
LLELGARRLRDDPPTPDTKTKRPNWGRYPVKEFTKEIA

>CYP1068A4 (ACP90 17935) Labrenzia sp. CP4

MSPSTDLSFAPLSDAFARDPYPEFYAALRDRKGLTYFEDFDIWLAATEDDVSEIVONGKMVRSMDHIASAEETA
DMKRAQONWHDMPHHSREVQEFSLLDSDGDVHDRLRKQVFRLETPVMVGKLRDDIQAYVDRLEDSLSDRTEIDET
EDLAAHVPGHIIGRVLGVPDEDCPQLRIWSENIVQYFDIDRTDERKELAERNTTEFYLYLOTLKAERERAPQD
DLLSLMIEAERAGOMNEDEFISTAMLILMAGHGSTIDVLGSGMHALLKFPKELQRLREDPTLMKTAVQEMERY
ESPLPFFHRYSTENMTVCGDAYPRGTKFGVLYGAANRDPAQEFPDADREFDVGRTPNWHIAFGRGAHFCLGNHLA
RLDMDITIFSTLLKRESTIELIDDNVTYKRGLSVRGPEALRLAWQPA

>CYP1068A5 (OV14 a0406) Ensifer adhaerens OV14

MAETLSTESQVEVAFTPLSPDFARDPYPTYKALRDKDGLHYFEDFDIWLASRFEDVSAIVMDKRMVRSLEDSA
TSEEIARIQRAANWHDMPHHSREVQOFSLLDSDGAVHDRLRRQVEFKLFTPAMIAKLRDOQIQAYVDRLIDSLADR
GOIDFVDDLAAHVPGHIIGRLLGVPDEDCPQLRIWSENIVQFFDVDRSDERKRIAETNTTEFYEYLTALKHER
ERNPKDDLISVLIEAERAGAMNSDEFISTCMLILMAGHGSTIDVLGSGMHALLRFPEQMARLRKDPALIQTAV
QEMFRYESPLPFFHRHCIEDVEIGGRTFARGTKEFGVLYGAANRDPKOQFENADAFDIGRTPNRHLAFGGGVHEC
LGNHLARLDMDITIFSTLLRRFPTIELVDEEPEYKRGLSVRGPKRLOIATIKPA

>CYP1068A6 (RTCIAT899 PC02800) Rhizobium tropici

MAMATPAFDPLSQAFTDDPYASYRVLRASPGPVYYEQFDIWLLSRYQODVAAAAADKTLVRSLEFFLSPEETIRE
QOKVRONWHDMPNHSREVQEFSLLDSDGETHDRLRRKVFREFTPALVARQRGMIQDEFVDRLLDRLLOAGTIDEVE
DLASQVPGHIIGSVLGVPEEYAGOLRKWSEDVVQYEFDVDRSDERKAIAERATTEFYELLKELIVERISTPRDD
LLCRLSEAHVAGELTEDELVSTCMLILMAGHGSTIDVLGSGMHALLQYPEALKKLRETPTVMSTAIQEMERFE
SPLPFFHRYLTEERTIAGKLLPKGTKIGLLYGAANRDPEQFESPDEFDVGRTPNRHLAFGSGAHFCLGNHLAR
LDMEIIFSTLLORTRSIELLDDNPAYKRGLSVRGPKRLDIRLIAA

>CYP1068A7 (Astex 0364)Asticcacaulis excentricus

MRLPDPSAADPALFDPLGPEFTRNPYPAYARLRALNTPYYFAPFDIWLFARFADVQAAALNPLSLRSLDDRLT
PEETIEADRRAQNWHDMPYHAREVQFSLLNSDGAMHQRLRRLVFGEFTPPOQVERLKSGVEAYVSDLEDAVGSEF
DFINDLAVHVPGRVIGRFLGVPDADCAQLRIWSEDIVQYFDIDRTDARKALAERTTRTEFYDYLIDLSNERRKR
PODDLISRLLRRWDAGELSEDEYISTCMLILMAGHGSTIDAMGNGLTALLNHPEQLOQRLRADPGLMPTAIQEM
FRYDAPLPFFHRLASEDMDVNGWEIPKGTKIGLLYASANRDPEAFDNADRFEIGRTPNRHLAFAAGPHECLGN
HLSRMNMEATFMTLLSREFQSIALTAEPQFKPSLSLRGPKALPLRVN

>CYPL1O075A1 (Swit 0997) Sphingomonas wittichii RW1l Sphingomonas wittichii

MPDRNEFTQADYNHHDPKIAQDPYGEFLAKVRGGQCPLGHSDELGGEYFPTTYDGVKRVESDYRTEFTSNEGAGLP
AQLVRFFPVDLDPPNHTRWRRTLNREFFTQEAAEADRPRIQGLADKLIDAFVERGSADLVNEFTRPFLAMTMLP
VIGCPDDDRPMLSEKLMWMVHNRLLDHDGWVRRYTEIGDYLMGLAAARRVAPRRDDLLOCLIEEEFDGKRLSD
MEVYQVLILALFGALDSTSSAMSGSLFHLGOHPEDKRRLLSGEVAWPVAIEEFLRFTTPIQTLRRTVVQETEL
DGGALHPGDIVLCINGAANRDPDKEFVDPDRCIIDRDARDHMSFGSGAHVCIGRHYARVMIDTCLKTMLGRIGD
YRIAPGFTPDYTSSEARALKTLMVEFTPGPRLLAG



>CYP1076Al1 (Swit 1743) Sphingomonas wittichii RW1 Sphingomonas wittichii

MSYQEHQAAQRLETIPPHVPADRVVDLDYFSPPGVAEDPHLAWKRLHDGPDIIYTPHYGGHWIVTRADDMEAV
MODYETFSNWEFTVPKRGPGNPVLMPNQLDPPRHGPIRSVVLRPMSPKAVEPIEPVIRKIMADRIASIVPKGG
CEFVGEFGGDIPPELFFEHARIPKDKLPEMKRFADAVARSDNEEDRRAARIGGANYMMAILDERRQVEELDDD
VESVIVRAEREGRITREESTSIALNVFEFGGLETVSSALAFIVLFLARHPEHRRQLIEDASLTODATEEFLRRF
GILNLARIATRSTTFKGLTIEQGEQVLLPLHLAGLDERKEFPNPLEVDFHRKRAGHENFGTGPHRCLGSNLARP
EIRIFIEEWLROIPDESVDPDDKPVGASGVAMTMTRVPLVWPSR

>CYP1077Al1 (Swit 1964) Sphingomonas wittichii RW1 Sphingomonas wittichii

MASAPDDOADKAVMDFDPAVCTYDRWIEKFGEAREKCPVFASEAHGGYWVAASYEHATNISRDWETESSRKVW
DPEAGKLEGGSVIPPFAGPPFVPVETDPPEWKLYRHLLNPFFGPKAVETYRTRARQVMRALVDRVIETGACDI
VNDLANPLPALSTLDILGIPYDOSNWRRESDPFHKLAYARGTAEFPQCLADLDWIRGQLAEQVERDRANPREG
LEFSSLCNGEVAGKAFSVPEIVGLGMMVLVGGVGTTNALFSNSCVWLSKHPEVRRKLIDNPDMLPTAREEFVRE
YSPVHSAARLVTREVVVNGQRLEPGEQIMVAFSSANHDETVFENAGEIDVERFPNPHVGEFGSGIHRCLGSFLA
RMFFETMFAEVMARMPDEFLVDEERAVRYPDISTKNGWITIPATFTPGPRMGEGPTL

>CYP1078Al1 (NGR _b07660) Sinorhizobium fredii NGR234

MAHAVPVVSDIAVSDLLADPYPIYKRLREMAPAVYVDSARLALVTREDDIMAIERDSETFASSNPGSLVNKVM
GHTMMRKDGEAHAMERRAVEISFRPGTIKNHWAAQFEATSDRLIADIESQGAADLFDTLAAPMASLALIELLG
LKDVSWQTLACWSQALMDGAGNYSGDPEISARATEAAAGVDAAIDAVIAWHRENPNPAVLSSMVNAENPMNIE
QIRANIKVIIGGGLNEPRDSILSLTLGLLSNPAQRAEVMANPDLGPLAFEEATRWISPIGMYPRRVTRDVELS
GVELRAGDQIGLCVGAANRDDRRFDNPDSFDLFRPKOPHLAFGAGPHFCAGAWVARQMVGRIVVPMLESRLKN
LRLRPDAPARIHGWVFRGPVSLPVAWDI

>CYP1078A2 (SAMCFNEI73 pCl877) Sinorhizobium americanum

MAHAVLVVSDIAFSDLLSDPYPIYKRLRDMAPAVYVEAARLALVTREDDIMTIERDCETFASSNPGSLVNKVM
GHTMMRKDGEAHAMERRATIEVSFRPGTIKNHWAARFEAISDRLISQIESDGEADLFDALAAPMASLALIELLG
LKDVSWQTLARWSQALMDGAGNYSGDPEISARATEAAAGVDAAIDAVLAWHRENPNPAVLSSMVNAEHPMNLE
QIRANIKVIIGGGLNEPRDSILSLTLGLLSNPLOQRAEVMANPDLWPLAFEEAVRWISPIGMYPRRVTRDVELS
GVKLRAGDQIGLCVAAANRDDRREFANPDNEDVEFRPKOQPHLAFGAGPHEFCAGAWVARQLVGRIVVPMLESRLKN
LRLRPDAPARIHGWVFRGPVSLPVAWDL

>CYP1078A3 (SFHH103 06380) Sinorhizobium fredii HH103

MAHAVPVVSDIAFSDLLADPYPIYKRLRDTAPAVYVDAARLALVTREDDIMAIERDSETFASSNPGSLVNKVM
GHTMMRKDGEAHATIERRAIEVSFRPGTIKNHWAAQFEAISDGLISATIENQGEADLFDALAAPMASFALIELLG
LKDVSWQTLARWSQALMDGAGNYSGDPEISARATEAAAGIDAATIGAVLAWHRENPNPAVLSAMVNAENPMNLE
QIRANIKVIIGGGLNEPRDSILSLTLGLLCSPAQLAEVIANPDLWPLAFEETVRWISPIGMYPRRVTRDVELS
GVQLRAGDQIGLCVGAANRDDRRFEKPDSEDLFRPKOQPHLAFGAGPHEFCAGAWVAROMVGRIVVPTLESRLKN
LRLRPDAPARIHGWVFRGPVSLPVTWDV

>CYP1078A4 (USDA257 c26500) Sinorhizobium fredii USDA 257

MALAVPVVSDIAFSDLLADPYPIYKRLRDMASAVYVDTARLALVTREDDIMTIERDSETFASSNPGSLVNKVM
GHTMMRKDGEAHATIERRAIEVSFRPGTIKNHWAAQFEAISDRLVSEIESRGEADLFDALAAPMASLALIELLG
LKDLSWQTLAHWSQALMDGAGNYSGDPAISARATGAAAGVDAAIDAVLPWHRONPNPAVLSSMVNADHPMNLE
QIRANIKVIIGGGLNEPRDSILSLTLGLLSNPVQLATVMANPDLWPLALDEAVRWISPIGMYPRRVTRDVELS
GVELRAGDQLGLCVGAANRDDRRFENPDNEDLFRPKQPHLAFGAGPHEFCAGAWVAROMVGRIVVPMLESRLKN
LRLOPDAPARIHGWVFRGPVFLPVAWDV

>CYP1078A5 (IE4771 PD00147)Rhizobium etli bv. mimosa IE4771

MLTEETAATPPVISDVTFAELLADPYPTFKRARDMAAVVRIEAANMLVATRYEDIMAMERDPELFSSENPQSL
VNKVMGHTMMRKDGEAHARERKAVEPALRPGAMKSCWGPRFETIFDEIVSSFEKHGEADLFDALAAPMAGRAL



AEVLGFLDVDWQTMAFWSQOSLIDGAGNYSGDPEISHKAVEAAKGVEEAINRALPYHRONPNTSVLSSMIYAED
PHTIEQIYANIKVAVGGGLNEPRDSILTMVLGLLENPEQLARVKADPNLWPTAFEESVRWISPIGMYPRRVTR
DVVVSGVRLREGDQVGLCVSAANRDDSREVDPDRFDVFREKKSHLAFGAGAHFCAGTWVARHMVGRLVVPRLF
ERLONLHLKNTAAARIHGWVEFRGPVSLPVVWDA

>CYP1078A5 (IE4803 PC00147)Rhizobium etli bv. phaseoli IE4803

MLTEETAATPPVISDVTFAELLADPYPTFKRARDMAAVVRIEAANMLVATRYEDIMAMERDPELEFSSENPQSL
VNKVMGHTMMRKDGEAHARERKAVEPALRPGAMKSCWGPREFETIFDEIVSSFEKHGEADLEFDALAAPMAGRAL
AEVLGFLDVDWQTMAFWSQOSLIDGAGNYSGDAEISHKAVEAAKGVEEAINRALPYHRONPNTSVLSSMIYAED
PHTIEQIYANIKVAVGGGLNEPRDSILTMVLGLLENPDOQLARIKADPNLWPTAFEESVRWISPIGMYPRRVTR
DVVVSGVRLREGDQVGLCVSAANRDDSREVDPDREFDVFREKKSHLAFGAGAHFCAGTWVARHMVGRLVVPRLF
ERLONLRLENTAAARIHGWVEFRGPVSLPVVWDA

>CYP1078A6 (A6B35 25075) Mesorhizobium amorphae

MSEAVKVVDDVTFEELLANPYPVEFKRVRDLGSVVKVDAANIMMVTREDDIMAIERDPETEFSSINPOQSLLNTVI
GPNLMRKDGEDHARERAAMDPSLRPGVVKRCWAEPMOVICDDVISQIEHKGEAELFEELAAPIAARALADILG
FDGVDWQTMALWSQSLIDGSGNYSHDPEIARKAREAASGVESAVDRMLPHHRANPNPSMLSSMLOADPPOTVE
QIYANIKVAIGGGLNETRDSILTLILGLLONPDQLARVRAEPSLWGQAFEEAVRWISPIGMYPRRLTRDTEIS
GTLVHKGEQVGLCVGAANHDDRREFSDPDKFDVFREKKSHLAFGAGSHFCAGTWVSRALVSQIVVPMVEFERLRN
LRLKDPELVRVRGWVFRGPTHMPVVWDA

>CYP1078C1 (SLOO3B_3164) Polymorphum gilvum

MTAPNRRINAETVDEDQLWRDPYPTFARLRATNPVAEFVPOADHYFITREDDIAHIERHPATFRASEPRSLVNR
VMGHSFMRKDDEEHMVERKIVAPSESPAAAKKVWSDTFREIAADLLDDLODRGSADLVADFATPMAARSLCTV
TGLTNIAWQDIARWSQALMDAVONYARDPELARLGOEASDGIDAATIDAMIPVRRANPDRSILSMMLAGDMPLD
SIRANLKVIIGGGONEPRDANSGLIWALLSNPDQLSAVKADPSLWLRGFEEYVRWVSPIGMYPRTVGOETELA
GVPLKPGDRLFLLVGSANRDEAQFRDPDRFDLHREESRHLAFGSGPHFCAGAWVARAQVADIAVPMLFERLKN
LELDDSGEPARCGGWAFRGLLTLPARWSA

>CYP1081B2 (AZL b06160) Azospirillum sp. B510

MAESAEQGPYVDANAIFRRVPAPPHIPADRMIDFDYRHPAGLEEGDVYTALKRLODGPE IAWTPHNGGHWIVT
RGEDIKWVQETYEIFSHEEFTIPRGAAPIKMPPLTTDPPDHGRFRSVLNPAFTPVQVNKMRDKARTLAIDLIE
SLRPEGTCEFVGDFARVMPVTVEFLGIVDLPLDRREEFVEWALTEFMVADDMADRLAAQGKIVAYLRTVLDERER
NPGDDLLSRIVAWRKDPREFGGEHEVMGMALLVEFGGLDTVASMLSEFVAHHLASHPGHVRRLREEPGIIPRAAT
EYLRRFGLSNTGRLIKKDTTYKGVTFLKDEMIMVPIGLSSIDDRLYDDPFTVNFDREVSVLNTFGNGPHRCAG
APLARVELEIFLAEWTSRMPDIRLDPDRPATITHAGVVNGVERLHLLWDV

>CYP1081B3 (BSY18 3670)Blastomonas sp. RACO4

MANVLTPKPDHVPDHLVVDHDYVDLAGMAELGVYAASKRLHDGPDIIWTQRHGGHWLVTRAEDVKEVQENYAT
FSHEEFMIPRLLNPFKVVPLSVDPPNHARYRAVLNPAFAPSKIAKMRGDAKVLTIELIEQIRPKGRCEFVSEF
ARIMPVAMFLRIVDLPLDRREEFVEWGLAIMSSYEPDERMKANMRVREYLKTVLDEREGGEGEDLLTRVANWR
RNPRFESDEETLSMATLLEFVGGLDTVASSLSYITHYLAQHPEQOARLRKDKDITPKAAEEFLRRFGLSNTGRI
LTRDFEYKGVLFKKDDMIMVPNNLSGIDDRAYPNPLVVDEDRGVGPMDHNTFGNGPHKCIGAGLARAEIQVFEL
DEFVGRMPEFRLDPDQVNVEHCGSVPGFDELHLRWD

>CYP1082A2 (RG1141 PB00370) Neorhizobium galegae bv. officinalis bv.
officinalis HAMBI 1141

MTIDVNEINLADHSFWRRPDRDEGFAILRRKRPVSWHEFPEGPEQGMOGFWSVTRYDDIVAVSQDAKTERNSP
TTYIGDQSVEEARQEGWFLNMDAPEHFKLROVVSKIFSPTGVOTLARTAAQHAEGLVLAAKEKAACDFATEVA
QPFPVAVICDILGAPASDRKHLHRLTVTALAGDAPEMGGADKVPAAFAELNVYGAELSRERRKNPKDDVVSLE
IATEIDGRKENDDEVGYFFQLLVTAGMETTGTVGGHMMRLFLENPDOMAIWAADPDATAQTGVEELVRMVSPV



QHMRRTAAANIEIGGQQIAEGDKVVVWYNSGNKDDAKFENPESFDVKRNPNPHIGFGGGGRHTCLGAHLARLE
LPMLAKASLQHLKNIEPAGDAVEVPSREVNGLASLPIRYTA

>CYP1083A2 (TZ53 18235) Sphingobium sp. YBL2

MMFPEQPIPDHVPPELVSRDFPFIFGMTTTEDPFDDLAMQVHEGPDITYATHAYPGGTPAWVPRRMAHLRETY
LDTDHFSSTDFSPEFSKLVGGNWINSPAELDPPAHGPFROMVNPAFTPKAMAALEDKIRLYAVEYIDAFAPRGQ
CEFMGDFAFEFPIKVEFMELMGLPHDRMSEFMEWEMNLLHNHDLSKIAEATRSVLAYLGGEIEDRRANPRDDLI
SFGVKGOQINGRALTDDELLGFMENLEFIGGLDTVSTNMGLHFRHLGSHPOQDOAFLRANPSEIPHAIDELMRAYG
AVTTFRTCKKETEVAGIREFMPGDKVAMSTTLAGRDPAEFDAPAEVRLDRRPRHVGEFGFGIHTCVGMHLARREL
RIAMEEFLARIPDFRIAPGHQVECHLGMIQPVALPLVWTPAS

>CYP1083A3 (TQ29 17635) Confluentimicrobium sp. EMB200-NS6

MELDLSPKEVEIPAHVPDELVLPFPFLFGVKTKODPFGELAAQVHAETPPIFYSKHAYPGGTPAWVVRTAEDL
KTTIHFDTENFSNKGEFSPESMIIGETWNLVPAESDPPTHAHYRAFVSRVFSPGAIAKLEDKIRGYAREYVEGLK
DKGKCEFMRDFAFEFPIKVEFMELMGLPOSRTKQFLEWEEAMLHSHDLKKMAVATRSVVDYLREELADRRENPT
DDLFTYGVQAKIDGRELTDDELVGFTENLFIGGLDTVSTOMGLOFLHLARNPEHQKMLRDDPSLIPAAIDELM
RAYPAVTVFKTVTQPCELKGVKFMPGDKVVMSATLAGRDPAEYDAANETIRFDRESDGHLSFGYGPHLCLGMHL
ARREMRIAMEEFLRAVPEFRLKDGVEVEHYLGMIQPTAVDLVW

>CYP1083A4 (BSY18 2514)Blastomonas sp. RACO4

MLGVQVTEAPPHVPADLVRDYPIKMGGLVEENPFDRMIPETIHRTMPPIFYALDAYPGGTPAWIVRRVKDLQAT
YYDTESFSNKDFAPFALLVGESWSSLPAETDPPMHGLYRKWVNPLEFSPKEMNKLDRKIRDYARDYCTAIKARG
SCEFMGEFAFEFPIKVFLELMGLPOQEMTAEFLEWEMGLLHTNDLAVIAASTRKVVDYLRGETIADRKANPRDDL
ISYGVTMPIDGRPLTDDELVGETENLEFIGGMDTVSTNMAWQFRHLATHPEDQAMLRAKPAMIPDATEEMMRAY
PAVTTFRTCSREVTIGGVTFQPGDKIAMPTSLAGRDPEEYPDADKVILGRKSRYLSFGYGPHLCVGMHLARRE
MRIALEEFLAATIPPFRIQDGCTVKTHTGGILQPETLPLAWD

>CYP1083C2(BSY18 2436)Blastomonas sp. RAC04

MTTTLPPPATLPTHVPADKAMRLPFFAREVVRDCPQETLIPOMHSSLGPITYVINIFPGDKPGWLLTGYEDTM
AMLRNADDEFTKNGMGOWAQGIGEDWLVIPTEVDPPMHTAYRKALNPHEFSPOKMAAMKDDLRKRARDLIDKEQD
RGSCDFVNEFSERYPIYIVLDLLGLPODRMAEFLKWEKEMLHTNDWEVRSNAVRAVKNYLVEETAARRANPQD
DYITRIFDFEAEDGRKWNDQEVLGHCENLYLGGLDTVTTMLGNSFAWLARHPEQQOELRENPDRIVLAVEEFL
RIFGPVTAFRIATREIETIHGOKIMPGEYVSVCTPVANQDPKIHDHPSQVRFDRKAAHTALGGGIHKCLGMHLA
RLELOQVALEEMLKAVPLEFRVRDGEDLGYFVGNITEFVPALELQWD

>CYP1083C3 (TZ53 18635) Sphingobium sp. YBL2

MMTQVAQQSLPDHVPPELAMALPLEFSRTVIYDNPOEVLIPAMHAELPPITYVTINIFPGDOPGWLLKNAEDVQA
MLRDADNETKNGMGKWAQNIGENWLVIPTEADPPIHTGYRKALNSHFAPQKMFAMKEQVRERAQALIDAFKDR
GQOCDFIDEFSEKFPIFIVLDLLGLPQERMTQFLKWEKEMLHSNDWQVRGNAVRCVKDYLLEEIEARRQQPRDD
YISKVLTFEVDGRLWNDDEVFGHCENLY IGGLDTVTSLLGNIFNYLASHPDKONELRADPSLIVLAVEEFLRA
FAPVTAFRIATKVIEIHGOKIMPGDYVAFSSPVVGRDPAFYEDPOQATRFDRKAPHMSLGSGIHKCLGMHLARL
ELQIAVEEFVKAIPEFRIKDGFRVPYYVGNILHVPDLHLOWG

>CYP1086B1 (K663 17251) Sphingobium sp. MI1205

MSANDIASQGAIASFNPFDPDHLSEPAAGWALMRREAPIMSLNLPGPVPVEVVSRRKEIEATIARDTTLESSKP
VPSVWRWGDFEPATIADIFATSGYKIVYTLOQTTDPPTSLOYRRIAEAALTRKRVLDLEPEINSTIIGKLMDATIPS
GGRINFVDAFSVPLTLELICMILGLPYSDATFIKHFSDEFTFLVDPTHSTERAMEATRTVVEGYRYLADYMRR
FEEAPAENLLSATAHADIDGRPLTIEEKLSMAHVLTIAGNETTRNALSSAMYMLATRPDLWAALKAAPERVPD
YVEEILRVHAPAVTTPRTATADTEIDGVAIPKGSALFLLWASAGHDETLFDNPYEIDLDRKNKRSHITEFGMGI
HHCVGSFLARAELNAAVLRWITDEFDTVELAVPQSEIRYDPVFAFHALSDLPIKVTRVKEKQVVRSEE

>CYP1088B5 (LH19 02885) Sphingopyxis macrogoltabida 203



MTAAQLAAAPVPPHIPAHLVEFDEDIYADPRIGEDVQGTYAAALEDAPGIFWTRLNGGHWIVKSFDAISQIVLD
PEHFSVREMQIPRVONPPFMIPLSLDPPENLPYRRAMMPMEFGPAATIKALEPRIREWAAEFVEAVADKGACDEQ
ADVSKVFPVSVFMELMGMDLARLODFRHLAEDFFSAQNDEAELGRLSALILGELKGLIAEKRAVPDGKLMTHF
ITVEVDGRTMSDDEILAMSEVLELGGMDTVTNVTGFAFQQLAQMPEVOARLAADPSLIPAFADEAVRLYGVVN
TPRLVVODQOIGEARFREGEMVLNVLCLGSRDPAKFEQPNIFDLDRKKTAHLTFSSGPHLCVGHVLGRAELRI
LTEEWVKRVPAFRPVPGEKHGFRIGTVMALESLPVEWEVAG

>CYP1088B6 (WG74 06155) Citromicrobium sp. JL477

MNAPSKLAPVIPDHVPTDLVEDEDIYADPRIDSDVQGSYQRAINGAPDIFWTPANGGHWMVQRMDSIAAITTD
PEHFSVREMOQIPRVENPPFMIPLSLDPPENLPYRRAMSPMEFGPKAIKALEPRLRYWAEKIVDSVADKGECDEM
AEVAKIYPVSIFMELMGMDLARLPEFRDLAERFFDAQNNSALLDQLSAQILGILSELIEEKRKNPDEQLMSHFE
VHVDMGEGKPMSDNE ILAMSEFVLFLGGMDTVTINVTGFAFQOLAQMPDLOKPMAADPAGLSTAFADEAVRAFGV
INTPRLVVKDIDLLGVPFRTGDMVLNVLPVGSRDDRKFEHPNLLDIDRKRAAHITFSTGPHLCIGHVLGRAET
RVMAEEWFKRIPSFELVPDSERTFRTGTVMALENLPLRWDS

>CYP1089A2 (BSY17 3856) Sphingobium sp. RACO3

MDHALSPAAPKPAHVPDALVYDEFDIHADPGLLDDPHVRIMDLLRNAPPVFWTPRNGGGWMILTHAANYEASRD
TEAFSSEFVPQODKMKAMLASLPPGAPHIPQPIPITLDPPEHTKYROPLOKVESPKTISALRDSIRELAGDLIE
ATKPDGRCEFMSAVAEPLPVQVEFLKMLGLPLDRLPEYRAIVKEHMEATDGDREGSMRRLOTTIAAAMRDTLLDR
RDNPRDDITISMLWKLEIDGQPTTLADMENYGVLLFIAGLDTVMNGMGLAMRGLAVDTDLORKLRAEPKLIAEA
AEEMLRRYTFTVPMRVVKRPVELSGAKMMPGDMVKLFLPAADLDAKEFPQPDVYDLDRENNVHIAFGVGPHRC
LGSHLARVELQVLYEEMLARMPEFRLDPDHPPVFHGGHVIGIESMHLVWDV

>CYP1090C1 (Ga0102493 111098) Erythrobacter litoralis DSM 8509

MATQAEGSGPQVNLEDPEVQQOCPWDAYRTLREEAPVYRIPGTDIEFVVSRYEHVREVLMDPOREPSSAKNELMR
ASPTDVERGRKVAERFKAKGWLPAPTLAGRDDPNHKOMRAMEFNEAFKPSRIKEIDPRVENLAYELIDGEFLDEG
ECDWVSRFCIPLPLFIIGEQMGAKREDMWRIKGWTDAFFHRISMMLPEDRHLEMVDREIEAQHYFQPIFEKLR
EQPDESLISVLVNTVIEGWGRPLNDNELHAEMMADTEVGGSETTTNALAAGMKLLIENKDVWAKLKSDPDRYM
RTFVEEVLRLESPVOSLMRFAHEDVELAGVTIPAGSIINVRYGAANRDESAFECPEKLDLDRPRAGAHMAFGS
GTHHCLGAPLARRELTWGEFTAVVDRFEDMDFAEGKNDFTYHPHFLLRSLKQLHITFEPKKR

>CYP1090C2 (BG023 11286) Porphyrobacter sp. LM 6

MNSPTINLEDPQLOOCPYEAYKTLRDEAPVYNIPGTQIYVVSRYDHVREVLMDPAREFPSTAANELMRASPTDM
ERGRKVAERFKEKGWLPAPTLAGRDDPNHKQOMRAMENEAFKPSRIKEIDPRVETLAYELIDEFLDDGHCDWVR
QFCVPLPLFIIGEQMGAKREDMWKIKGWTDAFFHRISLMLPEDKHLEMVDREIEAQHYFOPIFERLREHPDGS
LISVLVNTVIEGWGRPLNDNELHAEMMADTEVGGSETTTNALAAGMKLLIENKDVWAKLKADPDKYLRNEVEE
VLRLESPVQSLMRFTHKDVELDGVTIPAGSVVNVRYGAANRDERFFECPEKLDLDRPKAGAHMAFGSGTHHCL
GAPLARRELTWGFQAVVDRFEDMEFAEGKNDEFTYHPHFLLRSLKQLHITEFEPKRR

>CYP1091A2 (Sala 0903) Sphingopyxis alaskensis

MTSLAERCPVARAGADAPPAPAHVPPDLVLDTRFAAGIVPNDLAEPYRPMDVVRDEAFPRIHYYPWPISGNRH
GAWVVTRYEDIRRVYEDNELEFSSEGVAQFOQALAGETFPSIPLGIDPPDHGRYRKFLNPWETPVAMNAREPRIR
EITGGMIDQFADRGEVDIAYDFGRVEFPVRVEFLDLMGFPEFTMEDQFLDWEFATILHDDRIDKKVEALTAVLAYLR
GFIADKQASPDANLGSYIANGSIDGVPLTDDEKIGITWELWLGGLDTVASTVSOMFRRFAMHPOLOKRIREDK
SLINSAVEEFLRTOQPLVNSGRKVKRDFEWHGVQIKAGDWVTAEFNTSGNFDPQOFECPHQFDPERRNNRHEFTLA
GGVHICLGAHLARRELRVLLDEWFTRIPYEFRVREGADTTVVPSLLSIRNLPIVWDCKAA

>CYP1091A3 (LH20 13075) Sphingopyxis sp. 113P3
MTSLAERCPVARAGADAPPAPAHVPPELVLDTRFAAGIVPNDLIEPYRPVDVVRGDGFPRIHYYPWPISGNRH

GAWVVTRYEDIRRVYEDNDLFSTEGVAQFQLLAGETFPSIPLGIDPPDHGKYRKFLNPWFTPVAMNEREPRIR
EITGSMIDQFATRGEVDIAYDFGRVEFPVRVFLDLMGFPFTMFEQFLDWEWNILHEEDLEKKANALRGVLAYLR



GFIAEKQAAPDDALGSYIANGSVDGRKLTDDEIIGMTWEFLWLGGLDTVASTVSQMFRRLAMHPELQAETIRTNK
GLINSAVEEFLRTQPLVNSGRKVKRDFEWHGVEIKAGDWVTVENTSGNEFDEQQFECPHOQFNPARKNNRHETLA
GGVHICLGAHLARRELRVLLDEWEFDRIPQPFRVKQGADTTVVPSLLSIRNLPIVWDTGAAS

>CYP1091A4 (LH19 08465) Sphingopyxis macrogoltabida 203

MTETTLSRCPIAHAPADAPPVPAHVPPELVLDTRFAQGQIAYDLPDPYLPSDVMRDPEVPRILYYPWPTSGRQ
HGAWTVSHYEDIRRVYEDNDIFSTEGAAQFQALAGETFPSIPLGIDPPDHGRYRKFLNPWETPVAMNDMEPKT
RATIVTEMIDAVVKDGEVDIAYDFGRIFPVRVEFLNLMGFPFSMEFDOFLEWEYAILHNPDIAAKAEAVKGILAYL
RGFIAEKQANPDETLGSYIANGOMDGOPLTADETIGMTWELWLGGLDTVASTISOMFRRMALDTELQARTRAN
PEIINSAVEEFLRVOQPLVNSGRRIKKDFTWHGVDLKEGDWIACINSSGNFDEKQFACPRDFDPERKNNRHETL
IGGVHICLGAHLARRELRVLLAEWLSRVPPFRLKPGADTTVIPGLLSIRNLPIVWDTKAVS

>CYP1094A3 (Ga0102493 111086) Erythrobacter litoralis DSM 8509

MNKPEGNVFAPQTLVDPFDYYRAVHDAGIAIEHLPEMNTFVVYSYDLCSEANTKPDIFSNDFSTLMGREADEE
IKEILKEGWDDVPTLLTADAPVHTRNRKLVNLAFSAPRVNAIEEDMRAKSIELTEAFADAGECEFVEQFAVPL
PVAMIAGQIGLDDNPKKVKEWSDAAVDRFSQMVDHERKKECARSLVEFQHYMKGKIDDRRENGGDDLLTDLVE
ARVEGETPLTDAEIMSIMQOFMVAGNETTTSTLAGGLLOQLIRNPDOMEKAKAAAGGRDPKVITNLVEEALRYE
TPTAGMWRVVKQDTELGGVKMPAGSVAQLRYAAANRDPAKFEDPDREFDIERKNARAHLAFGKGPHMCVGNMLS
RKEMLVAFDELLERLDDFAVADEDGITILPNILLRGVTRLPITETNTGTQKA

>CYP1094A4 (BG023 11299) Porphyrobacter sp. LM 6

MNKPEGNVFAPETLIDPFDYYRAVHEAGIAIEHLEGMNTWVVYSYDLCSEAASKPEIFSNDFTALMGREADEE
IQAILAEGWPDLPTLLTADHPVHTRNRKLVNLAFSAPRVNATIEADMROKSIDLIEAFADRGECEFVEEFGVPL
PVAMIAGQIGLDDDPKRVKRWSDAAVDRESOMVDEFERKKECARSLVEFOQHYMKGLIDDRRANGGNDLLTDLVE
ARVEGETPLSDPEIMSLMQOFMVAGNETTTSTLAGGLLOLIRNPDOMAKAKAAAGGRDPKVIMNLVEEALRYE
TPTAGMWRIVKADTELGGMKIPNGAVVQLRYAAANRDPAKFPDPDKFDIERANARTHLSEFGKGPHMCVGNMLS
RKEMLVAFDELLERLDNFAVADENETIRILPNILLRGVTHLPITEFTRKG

>CYP1094A5 (A9D12 03595) Porphyrobacter neustonensis

MNKPEGNVFAPETLVDPFDYYRAVHDAGIRIEHLEEMNTWVVYAYDLCSEAAARPEIFSNDFTALMGREADAD
IQAILAEGWPDLATLLTADAPVHTRNRKLVNLAFSAPRVNATIEAEMRAKSTIALTIEGFADRGSCEFVEEFGVPL
PVAMIAGQIGLDDDPGRVKRWSDAAVDRESOMVDHERKKECARSLVEFQHY IKGLIDDRRAHGGNDLLTDLVE
ARVEGETPLEDAEIMSLMQOFMVAGNETTTSTLAGGLLOLIRNPDOMAKARAATGGRDPKVIVNLVEEALRYE
TPTAGMWRIVKQODTELGGMAIPAGSVVQLRYAAANRDPSKFPDPDREFDIERANARTHLAFGKGPHMCVGNMLS
RKEMLVAFDELLERLDDIAVTDDSATIRILPNILLRGVTHLPITEFTRKA

>CYP1094B2 (BSY18 2736)Blastomonas sp. RAC04

MTVAAEQKSFEFHPDVLSDPFAFYQAMIPSQPVYHDAASGLYLVLSHKLVSEATARTDEFSNNFQAVLSGARSE
DPOVKAILEDGWPQVDTLLTADPPVHTRFRKLVNLAFSAPRVNKLEAHIREIAHDLIDIMLAKDDIDEVRDFA
IPLPIRMISEQLGLTHEDAGTIKRWTDAFVDRLGGMVPLERELQCAREVVEFQHATKAQMDLRRATPTDDLLS
DLVHAQVDGERPLDDGELLSIVQQLLVAGNETTTATLAEGIILLARNPDELAKAKADPKIIPNMIEEMLRLAS
ASSGIWRVMKODAELGGVTLPRGAMVMMRYAAANRDPEKYADPDAFIADRANARTHLAFGRGIHMCVGNMLSR
KEMTVAFEELLPRISAITLTDEAATIAYHPNMMLRGPSSVPVRFGLAS

>CYP1098A2 (Swit 4559) Sphingomonas wittichii

MADAPEGEGPFTPPYPVPHRSKASLFKREFLTGWNSWIHTLFERSYTMOMGEIRLPRLDEFFIANDLSVVERVMD
DREKVFPKHRFQHELLDPLIGNSVESANGKDWEEQREMVNPAFAHTNLKRVEFPAMOGAVDDLLATIATMDRSK
PIAVDPLMTHVAADIIYRTIFSVKLDOQASADRIYHAFHRYQOKNIQPGAMLKLYGLPLFGYRRRAARAAAETHA
VFGPIVKARYDAWHSGGGEAGNDILQOSLLEARHPASGEPFSYQAIMEQVSTIFLAGHETAASAMTWALYLLAE
CPHWQODALLAEIDRETKGEPIAFEHLRALGGVRNLFRETLRLYPPVSFLVREVTAPTTMRDKLLHKGAMIVIS
PWLIQRNRNNWKCPHAFAPERFDDPEEAEACRRAYMPEFGKGPRICIGAGEFAQQEGMLILASIVRAFRLRYPDI
PRPEPVSRLTLRPKSAVQLWFEDRR



>CYP1098A3 (BSY17 1544) Sphingobium sp. RACO03

MTDLFTPPYPOPPRTKRGLIKREFLRGWHSWIHVLEFDKSYTMKMGEIRLPGRTMYIANELSLVDQILRGGTAEFP
KHSELVRNLDPLIGNSVESANGTDWESQRAMVNPAFAHTALGRTMPLMVAAADDLVARLEAADRTAPVDIDPM
MTHVAADITIFRTLESQALDAARSNITHIAFGKFQRLAHSASMLRLYGIPAGWFETRSKGPARATIHDVEFRPIVE
ARYEGWHARGEAPHRDILQSLIEAKHPDTGEAFTCNQVMEQVSTIFLAGHETSASTMTWALYMLAECRHIQDR
VRAEISAVAGDAPLTAAMLKEMGQLRNIFRETLRLYPPVSFLPREVTCPMDMRDKHLETGSMLVVAPWLTORN
KDNWACPHAFDPDREFDDPANADMVKQAWEF PEFGRGPRVCVGAGFAQQEVMTVIAAVVWRFALSVPPGFKPEPIS
RLTIRPRTGMPLLFGDLGD

>CYP1098A4 (SIDU_16355) Sphingobium indicum

MTQPFTPPYPEPPRTRRGLVKREFFRGWHSWIHVLFEKSYTMKLGEIRMPGOTMYIANELPLVDQILRGGTAYP
KHRELVRNLSPLIGNSVESANGEDWESQRAMVNPAFAHTALNRSMPLMAAAADDLLARLDAADRSKPVDIDPM
MTHVAADIIFRTLEFSEALDERRSNIIHTAFGKFQRLAHSASMLRLYGFPARWFEKRSLGPAKAIHDVEFRPIVE
ARHEGFHORGEAPHEDILQSLIEAKHPETGDPFTLOQQVMDOVSTIFLAGHETSASTMTWALYMLAECSHIQNA
ARAEVTEIAGNAPFAATMLKDMGAIRNIFRETLRLYPPVAFFPREVTCPMPMRDKOLEEGAMLVVAPWLTQORN
EDNWACPHSFDPARFDDPANAEMVRQAWFPEFGRGPRVCIGAGFAQQEVMTVIAAVLRRYRLSVPEGFKPEPIS
RLTIRPRTGMKLIFDAVPVDRRTA

>CYP1098A4 (SJA C1-33850) Sphingobium japonicum

MTDLFTPPYPEPPRTKRGLMKRELRGWHSWIHVLFEKSYTMKLGEIRMPGQTMY IANELPLVDRILRGGTAYP
KHRELVRNLSPLIGNSVESANGEDWESQRAMVNPAFAHTALNRSMPLMVAAADDLLARLDAADRSKPVDIDPM
MTHVAADITIFRTLEFSEALDERRSNITIHTAFGKFQRLAHSASMLRLYGFPARWFEKRSLGPAKATIHDVEFRPIVE
ARHEGFHQRGEAPHEDILOSLIEAKHPETGEPFTLOOVMDQVSTIFLAGHETSASTMTWALYMLAECSHIQNA
ARAEVSETIAEDAPFAATMLKDMGAIRNIFRETLRLYPPVAFFPREVTCPMPMRDKOQLEEGAMLVVAPWLTQRN
EDNWACPHSEFDPARFDDPANAEMVROAWEFPFGRGPRVCIGAGFAQQEVMTVIAAVLRRYRLSVPEGEFKPEPIS
RLTIRPRTGMKLMEDAVPPSVDRRTA

>CYP1098A4 (TZ53 03240) Sphingobium sp. YBL2

MTOPEFTPPYPEPPRTRRGLVKREFFRGWHSWIHVLFEKSYTMKLGEIRMPGOTMY IANELPLVDQILRGGTAYP
KHRELVRNLSPLIGNSVESANGEDWESQRAMVNPAFAHTALNRSMPLMVAAADDLLARLDAADKGKPVDIDPM
MTHVAADIIFRTLEFSEPLDERRSNITHTAFGRFQRLAHSASMLRLYGFPARWFEKRSLAPAKATIHEVEFRPIVE
ARHEGFHORGEAPHKDILQSLIEAKHPETGDPFTLOQQVMDOVSTVFLAGHETSASTMTWALYMLAECAHIQONA
ARTEVQOLAGDAPLTAAMLKDMGAIRNIFRETLRLYPPVAFFPREVTCPMPMRDKSLEEGAMLVVAPWLTQRN
KDNWACPHSFMPERFEDPANAEMVROAWEFPFGRGPRVCVGAGFAQQEVMTVIASVLRRYRLSVPDGEFRPEPIS
RLTIRPRTGMKLMFDAVRL

>CYP1098A5 (ATNOO 04210) Sphingobium baderi

MTDPFIPPYPEPPRSKRGLVKREFLRGWHSWIHVLFEKSYTMKMGEIRMPGOTMY IANELPLVDRILRGGTAFP
KHRELVRNLSPLIGNSVEFSANGEDWESQRAMVNPAFAHTALHRSMPLMVAAADDFLARIDAADRGRPIDIDPM
MTHVAADITIFRTLESQTLDAHRSNITIHTAFGKFQRLAHSASMLRLYGLPARWFERRSLRPAKATIHDVEFRPIVE
ARFEGFHORGDAPHRDILQSLIEAKHPETGAPFTVQQVMDOVSTVFLAGHETSASTMTWALYMLAECPHIQNL
ARAEVQDVAGGQPLAAGMLKDMGAVRNIFRETLRLYPPVAFFPREVPCPMDMRDKHLEEGAMLVVAPWLTQRN
KDNWACPHAFDPERFDDPANAEMAKQAWEFPEFGRGPRVCVGAGFAQQEVMTVIASTLRRYRLSVPQGFRPEPIS
RLTIRPRTGMKLMFEDMKG

>CYP1101A5 (SP0O1898) Ruegeria pomeroyi

MIPPKPPARPDKVSLWRYLRLFRODLLSAQPARLYRAWMAEFRTPFFRSYLVNQPDLVDTVLKGRPDDEFPKSN
RISEGLRPLLGNSVEFLTNGETWKRQRRIIDPAFEGGRLRDTEFPAMWAASEAAVNRLAAQAGQETEIEEVTSHA
AADVIFRTLEFSIPIEHEVAAQVEFTRFRAYQRAQPLLNLAAFVPVPOWVPRFHSRETRRNAAVIRGLIRQLTDT
RMGEIRAGTAPDDLATKIMTTTDPQTGDREDTDEMVDQVAIFFLAGHETSASALAWTLYLMALYPDWQEKLAE
EARTLDSGTDFSVMSKLRLSRDVFREALRLYPPVPMMVRETTCPERFRDRDVPKGAQIVLSPWHLHRHERLWE



RPDDFDPARWQTENGKTCQORNAYMPFSAGSRVCTGAGFAMVEGPLILSMLLLRFRFERIAGREPVPVAHLTVR
AADGIWLRVVER

>CYP1101A6 (AKL17 1859) Defluviimonas alba

MTLPPKPPSRPDKVSLWRYLKLEFRADILSAQPARLYRAWMAEFRTPEFFRSYLCNDPQLIDIVLKDRPGDEFPKS
NRIREGLAPLLGNSVEVTNGEVWKRORRIIDPAFEGGRLRDTYPAMLEASLAARDRLMKNASQDVEIEQETSH
AAADVIFRTLESIPIDHHVAAEVFTQFRDYQRTQPLLNLAAFLPVPKWMPRFHRRSTRETAKAIRALITGLTT
ARMQEIAAGTAPDDLATKIMTTADPVTGDRFGIEEMVDQVAIFFLAGHETSASALAWALYLLATHPDVQDKVA
AEVADLGETPDFSAVSRLKFTRDVEFREALRLYPPVPMMVRENSCPETFRGRAVAPGAQVVISPWHVOQRHERIW
TDPDAFDPERWQAEACRRAAREAWLPFSAGPRVCTGAGFAMIEGPLILAVLVRAFRFEPVAGRVPVPVAHLTV
RAKDGIWLRPVPRLPCSKYPRGPRGAESPPRLRRKAVLR

>CYP1101A7 (IMCC12053 2062) Celeribacter marinus

MSDRAKFTPPKPAARPEKTSLRNYLRLFRKDILSAQPAKLYRAWMAEFKTPFEFRSFLVNQPDLVKTVLNTRPM
EFPKSNRIAEGLRPLLGNSVEFLTNGETWLROQRRIIDPAFEGGRIKDAFPAMLAAGHDMVARLGEMDGGEFDVEP
HTSHAAADVIFRSLEFSIPITDETARAVFHEFQAHQKAQPILNLAAFIPLPKWVPRFHSRETKRTARVIRGLIT
RLTRERMAQIAAGTAPDDLATKIMTTADPOTGARFDMDEMVDQVAIFFLAGHETSASALAWALWLMAANPDVA
DRVAAEGAALGDAPTFSDLSKLRYTKDVFRETLRLYPPVPMMVREAACPEHFRDRDVPKGSQIVLSPWHLORH
ERFWEDADVFDPDRFKTDNGKQCLRDAFIPFSSGARVCPGAGFAMVEGPLILALVARAFHVSTLAQHTPVPVA
HLTVRAQNGIWISCTKRDASNAALV

>CYP1101A8 (P73 1746) Celeribacter indicus
MTEAGPDAGMPPRPASRPEKTSLRTYLKLFRRDILSAQPDKLYGAWMAEYRTPFFRSYLVNQPALVKTVLNER
PMDFPKSARIAEGLRPLLGESVFLTNGETWLRQRRIIDPAFEGGRLKDTFPAMLAAGREMVARLGAEEGDFDV
EPHASHGAADVIFRTLESIPITHHTARAVEFDEFQSYQRAQPILNLAAFVPLPKWVPRFHRRAARRGARAIRRL
ITGLTAERMAAIRAGTAPDDLATKIMTTTDPVTGARFSTEEMVDQVAIFFLAGHETSATALGWALWLLAAYPE
VOERVAAEAATLPEVPEFSDLSKLRFTKDVFRETLRLYPPVPMMVREAACPVRFRARDVPKGAQIVLSPWHLG
RHRHLWERPDAFDPDRFATANGRQCLRDAFIPFSAGPRVCTGAGFAMVEGPLFLALILRAFRIETVEGRRPVP
VAHLTVRSRDGIWLRLAPRG

>CYP1101A9 (RCAP rcc03256) Rhodobacter capsulatus

MKDAAADRATEAPQCPFAHRRPVKPAPRPERVGPRDFFRLIRQDILAVQPARMFRAWMAEFHSPEFFTSEFLCND
PDLVDLILTRRPEDFPKSLRLFEGLTPLLGHSIFITNGPEWERQRRIIDPAFDGGRTKDVLPAMWDAALSGVE
RLKPLADGRPVDVEGQASHIALDVIFRTLESIPVENATANAVEFDAFRAHQASRPMVNTGTLEFSLPRWLPRLRE
GATAKTAKQIRGFISALVEARAAETIAAGTAPDDLATRIMSTPDPEDGKCEFSPGEMVDOQVGIFLLAGHETGAAA
LAWSLYLMALYPEWQDKLAEEAETVIDVEKIYASSVPRLKLARAVEFRESMRLYPPVPMYLRETVQEETFRGRK
VPKGALVVVSPWHLHRHERIWKDPDDFDPTRWDTPEGRESSRLAYVPEFSAGPRVCPGAGFAMAEGPLLLAMML
KHFRVALVPGREPMPVAQLTVRGRDGIWLSLTPR

>CYP1101A10(TM1040 1455) Ruegeria sp. TM1040

MTLRPPKPPVRPDRVSLWRYLKLFRADILSAQPOQRLYRAWMAEFRTPFFRSFLVNQPALLDVILKERPDDEPK
SNRVGEGLRPLLGNSVFLTNGETWKRQRRIIDPAFEGGRLKESFPAMRAAAEAGVARLRPHADGSELEIEAEA
SHIAADVIFRTLEFSIPIEHEVAAEVFSRFRAYQQAQPILNLAAFVPVPRWMPREYPKGTRONARHIRRLIADL
TKARMAEIAAGTAPDDLATKIMTTLDPETGKGFGAEEMVDQVATFFLAGHETSASALGWALYLLALYPEWQEK
LAAEVAEHGAEEFADLSKLRLTRDVFRETLRLYPPVPMMVREAVQTERFRDREVLRGSOMVLSPWHLHRHERL
WERPDEFDPGRWOSENGKACARNAYMPEFSAGSRVCTGAGFAMVEGVLILAQILRHYRITPVEGRSPEPVAHLT
VRSRTGIWLRESHR

>CYP1101Al11l (roselon 02748)Roseibacterium elongatum

MILPPKPPARPDRVSLRQYLKLEFRQDILSAQPARLYRAWMAEFRTPFFRSYLVNQPSLVDEVLKARPMDEPKS
DRVGEGLRPLLGNSVFLTNGAAWLROQRRIIDPAFEGGRLRDTFPAMWAAGEAAVARMGTGEVEVEAEMSHAAA
DVIFRTLEFSIPIENEVAAETFHQFRAYQORTQPILNAAAFVPLPRWMPRGFAAETKRTARAIRGLIETLTAERM
ALIQAGTAPDDLATKIMTTSDPETGECFTTEEMVDQVAIFFLAGHETSASALGWTLYLLALEFPDWQODKVAAEA



EAVLAGGMDFAVMSRLKLARDVFREALRLYPPVPMMVRETVRPERFRDRDLPVGSQVVLSPWHLHRHERVWDN
PDGFDPGRWATENGKTCLREAWIPFSTGARVCTGAGFAMVEGPLFLAMLLRAFRFERIDGKDPVPVAYLTVRA
KDGIWLKLAPR

>CYP1101A12 (PGA2 c13430) Phaeobacter inhibens 2.10

MVDLPQOSDDHPNSAPVAPVASSAIIPPKPAARAARVSLWRYLRLFRADLLSAQPAKLYRAWMAEFRTPEFEFRSE
LVNQPDLVRTVLKDRPEVFPKSNRIGEGLRPLLGNSVFLTNGEVWKRQRRIIDPAFEGGRLRQIYPATHAAAE
AAVTRLSDQVHQTPNAPIEITEAETSHAAADVIFRTLESIPIEHHMAQEVFHRFRAYQQAQPTILNLAAFVPLPR
WVPRFHRPATRRNAARIRGLIRDLTQQORMEATASGHAPDDLATKIMTTODPETGELFTTDEMVDQVAIFFLAG
HETSASALAWALYLVALAPEWQDKIAKEAAGLSLDQFAEAGRLRISRDVFREALRLYPPVPMMVREASCPQQF
RGRTLPQGAQVVLSPWHLHRHERLWENPDGEFDPGRWOTENGKTCQREAYIPFSAGPRVCTGAGFAMIEGPLIL
SMILQREFRVEPVAGQEPIPVAHLTVRSONGIWLRLIPR

>CYP1101A12 (PGA1l c13490) Phaeobacter inhibens DSM 17395

MGDLPHVDDRPDSEAAASAGGPVIIPPKPAARAARVSLWRYLRLFRADLLSAQPAKLYRAWMAEFRTPEFFRSFEF
LVNQPDLVRTVLKDRPEVFPKSNRIGEGLRPLLGNSVEFLTNGEVWKRQRRIIDPAFEGGRLRQIYPATHAAAE
AAVTRLSDQVHEIPDAPIEIEAETSHAAADVIFRTLEFSIPIEHHMAQEVFHRFRAYQQAQPTILNLAAFVPLPR
WVPRFHRPATRRNAARIRGLIRDLTOQORMEATASGHAPDDLATKIMTTQDPETGELFTTDEMVDQVAIFFLAG
HETSASALAWALYLVALVPEWQEKIAKESAGLSLDQFAEAGRLRISRDVFREALRLYPPVPMMVREASCPQQF
RGRTLPQGAQVVLSPWHLHRHERLWENPDGFDPGRWOQTENGKTCQREAYIPFSAGPRVCTGAGFAMIEGPLIL
SMILORFRVEPVAEQEPVPVAHLTVRSKNGIWLQLIPR

>CYP1101A13(Ga0080559 TMP3540) Salipiger profundus

MTPPKPKSRPDRVSLRRYVKLFREDILSAQPARLYRAWMAEFRTPFFRSYLVNQPELVRTVLRERPLDEPKSS
RISEGLRPLLGDSVFLTNGAQWQRQRRIIDPAFEGGRLRETYPAMWEAAQAALARLRGQAGGVVEIEEHTSHA
AADITFRTLFSIPIEDALAQKVFHEFRAYQRTOQPILNLAAFVPLPRWMPREFFRSDTKAAAKRIRALITELTER
RMAETIAAGTAPDDLATKIMTTRDPETGETEFSTEEMVDQVAIFFLAGHETSASALAWALYLVATHPEWQARLAD
EAQVLGDTPDFGDMAKLRLSRDVFREALRLYPPVPMMVRETTCPERFRDRDVPKGAQIVLSPWHOHRHARLWD
NPDGFDPARWSTENGRACLRDAYMPEFSAGPRVCTGAGFAMVEGPLMLSLILRDLKLTALPDRVPEPVAFLTVR
ARDGINLRVDPR

>CYP1101A14 (Ga0080574 TMP4053) Pelagibaca abyssi

MSLRRYVKLFRADILSAQPARLYRAWMAEFKTPEFFRSYLINQPDLVKTVLKDRPLDEFPKSGRISEGLRPLLGD
SVELTNGALWOKQORRIIDPAFEGGRLRETYPAMWEAAQAALARLTARTGEVVEIEEQTSHAAADIIFRTLEST
PIEDALAQKVFHEFRAYQRTQPILNLAAFLPLPRWMPRFFRADTKAAAKRIRGLITELTERRRAEIAAGRAPD
DLATKIMTTRDPETGERFSTEEMVDOVAIFFLAGHETSASALAWALYLVATHPEWQERLAEEAQALGDAPDEA
DISKLKLSRDVFREALRLYPPVPMMVRETTCPERFRDRDLPRGAQVVLSPWHOHRHERLWDNPDGEFDPARWST
ENGRQCMREAYMPFSAGPRVCTGAGFAMVEGVLMLSLILRDLKLTALPDKVPEPVAFLTVRARDGIHLAVDRR

>CYP1101A15(Gal 02054) Phaeobacter gallaeciensis DSM 26640

MMTDLPHPKRPPDSVPVTPAEGTPVIPPKPASRAAKVSLWRYLRLFRADLLSAQPAKLYRAWMAEFRTPEFFRS
FLVNQPDLVRTVLKDRPELFPKSNRIGEGLRPLLGNSVEFLTNGEVWKROQRRITIDPAFEGGRLROQIYPAMYAAA
EAAVARLSTQLEQQPDRPIEIEAETSHAAADVIFRTLESIPIDHETAQEVFHRFRAYQOQGOPILNLAAFVPLP
RWLPRFHRPATRRNAARTIRGLIKGLTEQRMAAIDAGHAPDDLATKVMTMODPETGELFTTDEMVDQVAIFFLA
GHETSASALAWALYLVALAPDWQEKIAAEAAALSLDQFAAAGRLRISRDVFREALRLYPPVPMMVREASCPQQ
FRGRAVPKGAQVVLSPWHLHRHERLWENPDGEDPGRWOTENGKTCOREAYIPFSAGPRVCTGAGFAMIEGPLI
LSMILERFRVEPVADQQPIPVAHLTVRSKNGIWLQOLIPR

>CYP1101Al16 (PhaeoP97 01348) Phaeobacter porticola

MDNAPISEPATAPIGAADTTSASQSGOQEVLPPKPTARQEKVSLWRYLRLFRADLLSAQPAKLYRAWMAEFRT
PFFRSYLVNQPELVDTVLKSRPDEFPKSNRVSEGLRPLLGNSVEVTNGATWKROQRRIIDPAFEGGRLKHSYPA



MHAAAQAAVARLTDRIAAAPDNSIEIEAETSHAAADVIFRTLFSIPIEHHLAQEVFHRFRAYQQGOPILNLAA
FVPLPRWLPRFHRRDTRRNAAHIRALITRLTEERMOATAAGSAPRDLATKIMTTADPETGERFSTDEMADQVA
IFFLAGHETSASALAWALYLVALAPKWODRIAEEAADLPLETFSAASKLRISRDVFREALRLYPPVPMMVREA
TCPOOFRGRTLPKGAQVVLSPWHLHRHTRLWDNPDGEDPGRWETDNGKTCQREAYIPFSAGPRVCTGAGFAMI
EGPLILSMILOQRFRVEPVAGQEPIPVAHLTVRSKNGIWLHLAPROREAQPDNDR

>CYP1101Al17 (Jann 2396) Jannaschia sp. CCS1

MNDLPPKPPARADHVSLWRHMKLFRODILSAQPARLYHAWMAEFRTPFFRSYMINEPALTIDEVLRARPMDEPK
SDRVGEGLRPLLGDSVFLTNGETWARQRRIIDPAFEGGRLRDTFPAMWAAGEASVARMVPGLHEIEEEMSHTA
ADVIFRTLFSMPIEADIAGRVFHQFRAYQRTQPILNAAAFVPLPRWLPRGHRAPTRETARNIRALITEMTRAR
TVEIEADIAPDDLATKIMTTPDPETGACFTTDEMVDOVAIFFLAGHETSASALAWALYLLARYPDWODKVAAE
ASGLPETPEFSSMSRLKHTRDVFRETLRLYPPVPMMVRETTGPETFRNRATIRRGSQVVISPWHLHROQNRLWDN
PDGFDPGRWETENGKACLRDAFIPFSAGARVCTGAGFAMVEGVLLLAMLVRAFRFERITGDDPVPVAHLTVRA
KDGIRLRVTAR

>CYP1101A18(TQ29 08885) Confluentimicrobium sp. EMB200-NS6

MTTPPKPASRPERVGLLRYLRLEFRRDILSAQPARLYRAKMAEFRTPFFRSYLINQPDLVDLVLKERPMDEPKS
GRVGEGLRPLLGDSVFLTNGADWQRQRRIIDPAFEGGRLRDTFPAMVAAGKAASARLSEGVTEIEAQTSHAAA
DVIFRTLFSIPIEHEVAAQVFTRFRDYQRSQPVLNLAAFVPLPGWMPREFHRSRTKASARAIRALITRLTADRA
AATAAGTAPDDLATKIMTTADPETGRREFGTGEMVDQVAIFFLAGHETSASALAWALYLLALYPDAQERVAAEA
TALGENPAFSDISKLTFTRDVFREALRLYPPVPMMVROATRGERFRNRDVAPGSQIVISPWHLHRHALLWDRP
DAFDPGRYGTEAGRACLRAAYIPFSTGPRVCPGAGFAMLEGPLLLALLLKDWRLEPVQGRAPVPVAHLTVRAK
DGIWLRLHRR

>CYP1101A19 (METH 10465) Leisingera methylohalidivorans

MLPPKPPARPDRVSEFWRYLKLEFRODILSAQPARLYRAWMAEFRTPFFRSEFLVNQPDLVKTLLKERPDDEPKSD
RIAEGLKPLLGNSVFLTNGEAWKRQRRIIDPAFEGGRLKDTFPAMRAAADAAVARLKGROGPVEIEEETSHAA
ADVIFRTLFSIPIEHEVAVOVEFSRFRDYQRSQPLLNLAAFVPLPRWMPREFFRRGTRRNAEMIRGLIAQLTCER
MNAIRAGTAPDDLATKIMTTRDPETGSTEDSAEMVDOVAIFFLAGHETSASALAWALYLMALYPEWQEKVAVE
AEALEDESFAAVSKLKISRDVFRETLRLYPPVPMMVROAACPEQFRNRNVPKGAQMVLSPWHLHRHERLWENP
DREFDPARWGTENGRQCOREAYIPEFSAGARVCTGAGFAMVEGPLILSMILRQFRITPVAGRVPVPVAHLTVRSK
NGICIHLTER

>CYP1101A20 (MALG 01463)Marinovum algicola

MKRPPKPPARADKVSLLRYMSLEFRKDILSAQPARLYRAWMAEFRTPFFRSEFLVNQPDLVRAVLKERADDEPKS
DRIGEGLRPLLGNSVEVTINGETWKRQRRIIDPAFEGGRLRHGFPAMRAAAEAAVORTAAHSGETLEVEAETSH
AAADVIFRTLFSIPIEHETASQVFAEFRHYQRSQPILNLAAFVPLPKWMPRFFRRDTRASAKTIRRLITRLTT
ARMAEIAAGTAPDDLATKIMTTPDPETGETFTTEEMVDQVAIFFLAGHETSASALAWTLYLMALYPEWQERLA
EEAQCLPELLSEANGSAQAAPDFGVMAKLRLSRDVFREALRLYPPVPMMVREAQCPESFRDREVPKGSQIVLS
PWHLHRHERLWERPDEFDPGRYATENGKTCLREAYLPEFSAGARVCPGAGFAMVEGPLLLSYLLRHFRFALGAG
PAPVPVAHLTVRSDNGIWLRVAPRLSPDP

>CYP1101A21 (RCA23 c13370) Planktomarina temperate

MSPPLLPPKPPARPGRVSLWRYVKLFRRDLLSAQPAKLYRAWMAEFKTPFFRSYLVNQPELVDLVLKRRPRDF
LKSNRVSEGLRPLLGNSVFLTNGAEWERQRRIIDPAFEGWRLREAYPAISAAAEAAVARLAPKAGGGPVEIEA
ETSFAAADVIFRTLEFSIPIEDRMARQVFEEFKTYQRSQPVVNLAAFFSLPSWVPRPFSRRTRRSAEVIRRLIT
ELTDKRAEALAAGTAPNDLATKIMTTKDPITGQLEFSASEMVDOVAIFFLAGHETSASALSWALYLMATHPDYQ
EKVAREGAALGPOQARFEDLRALRVTRDVFRETLRLYPPVPMMVREAAQAERFRGRDVASGSQVVLSPWHLHRH
MRLWDNPDGFDPERWHSENGKHCQRAAYIPFSAGPRVCTGAGFAMLEGVLLLARLCAAYELTPIAEQVPQPVA
HLTVRAQSGIWLNLRPRGI

>CYP1101A22 (OA238 c12850) Octadecabacter arcticus



MYAAGEAAVARMAANTGVQDIEPETSHAAADVIFRTLESIPIEDETATAVFEKFRDHOQRTQPILNLRAFIPGP
RWMPRFFSRATKSTARDIRRLITDLTERRMFEIDAGTAPDDLATKIMSTADPVTGQTEFSTQEMVDOQVAIFEFLA
GHETSASALAWTLYLLAMHPEWQDRLAVEAAAVTPDFASVSKLRLSRDVFREGLRLYPPVPMMVRETKCREEM
RGRAAPKGAQIVLSPWHLHRHERLWDNPDGEFDPTRWGTENGKQCQORVAYIPFSAGPRVCTGAGFAMVEGPLLL
SMLVARFRFELTDRVPVPVAHLTLRAKDGIWLKITERD

>CYP1101A23 (BVG79 01360) Ketogulonicigenium robustum

MAEMRTPFFHSFMVNDPALTKVVLKERPDDFPKSDRIAAGLIPLLGRDSVFLTNGAQWKQQRRIIDPAFEGGR
LREIFPVIWESAAAAVARLGATPAGSVVEIDHHASHAAADVIFRTLEFSIPIESDVAREVFEAFRDHQRSRPVM
NLGAFINLPAWVPRFPSRKTGETARRIRRLISKMVDERQAQIAAGTAPDDLATKIMTTADPETGALFTPAEMV
DOVAIFFLAGHETSASALAWALYLVALYPEWODQAAREAQGMAAEFSALSKLRINRDIFRETLRLYPPVPMMV
REATAPETFRDRAVPVGAQIVLSPWHLHRHTREWQSPDDFDPARWSTPECRASARDAYMPEFSEGPRVCVGAGE
AMLEGTLILAMLLRDFRFEVVEGRDPVPVAYMTVRAKDGIWLRVTPRGPVNPPAQTTG

>CYP1101A24 (EIO_1648) Ketogulonicigenium vulgare Y25

MKPPKPEAREGKVSIWRYLRLFRODILSAQSGKLYRAWMAEMKTPFFHSEFMINDPALTKTVLRERPDDEPKSG
RIAAGLIPLLGKDSVEFLTNGAQWKQQRRIIDPAFEGGRLRHIFPVIWDAAESATHRLOQEAVGDEATE IDMHAS
HAAADVIFRTLEFSIPIESDTAREVEFDAFREHQRSRPVANLGAFVKLPAWVPQFPSFHTRRTARQIRRLITAIV
EERRAQIAAGTAPDDLATKIMTTPDPETGTLFTPAEMVDOVAIFFLAGHETSASALAWSLYLVALYPEWQEQA
ASEAAGMAPAFSALSKLRINRDIFRETLRLYPPVPMMVREATQREDFRGRTVPEGAQIVLSPWHLHRHEREWD
TPDDFDPGRWSRPEARLSARDAYMPEFSEGPRVCVGAGFAMLEGTLILAMLLRDYRFELVAGRDPVPVAYMTVR
AKDGIWLKVTRRAAIAPADPPAQTDG

>CYP1101A24 (KVU 1119) Ketogulonicigenium vulgare WSH-001

MKPPKPEAREGKVSIWRYLRLFRODILSAQSGKLYRAWMAEMKTPFFHSEFMINDPALTKTVLRERPDDEPKSG
RIAAGLIPLLGKDSVEFLTNGAQWKQORRITIDPAFEGGRLRHIFPVIWDAAESATHRLOEAVGDEATEIDMHAS
HAAADVIFRTLFSIPIESDTAREVEDAFREHQRSRPVANLGAEFVKLPAWVPQFPSFHTRRTARQIRRLITAIV
EERRAQIAAGTAPDDLATKIMTTPDPETGTLEFTPAEMVDOVAIFFLAGHETSASALAWSLYLVALYPEWQEQA
ASEAAGMAPAFSALSKLRINRDIFRETLRLYPPVPMMVREATQREDFRGRTVPEGAQIVLSPWHLHRHERFWD
TPDDFDPGRWSRPEARLSARDAYMPEFSEGPRVCVGAGFAMLEGTLILAMLLRDYRFELVAGRDPVPVAYMTVR
AKDGIWLKVTRRAAIAPADPPAQTDG

>CYP1101A25 (Dshi 2337) Dinoroseobacter shibae

MRPPAPKPVARQDRVSLWQYLKLFRKDILSAQPARLYRAWMAEFRTPFFRSYLVNDPVLVREVLHDAPEDEPK
SDRIAEGLRPLLGESVFLTNGATWARQRRIIDPAFERGRVRESFAAMODAARNAVARLEARRAADLVEIEEVC
AHAAADVIFRTLEFSVPIDDAMAAVVYRAFRAHQRSQPILNLGAFLPLPRWMPRMHRAETKETAAHLRALIAQM
TARRQAEIAAGTAPRDLATKIMTTPDPETGARFSTDEMVDQVAIFFLAGHETSASALAWALYLLGAAPDVQAR
VRAEVAAVAPLEMTFEFSDLSKLPRTRDVYREALRLYPPVPMMVRQVEAARVWRGRKIRRGAQVVLSPWHLQRHT
RLWSAPDVEFDPDRWOREETQOSQRDAYMPEFSAGRRVCPGAGFAMAEGTLMLAAFLOAFRFEADPNHVPVPEAH
LTVRARHGIWLRVGAAGQEF

>CYP1101A26 (RCAP rcc03254) Rhodobacter capsulatus

MTDETAAVPQGAILPPKPQARAGKVSLLEYLRLFORDILSAQPAHLYRAWMAEMKTPFFRSFLCNEPELVHRV
LRGSPHDFPKSERIRFGLKPLLRDSVEFITNGALWEHQRRIIDPAFEGGRLREVEFPAMWDSGVAAVERLRAKAD
GOPLEIEAETSHVAMDVIFRTMEFSMPIEHEIAQAAFEGFRAHOAAHPVANLAAILPLPKWVPAFHSKQTRDTA
RAIRALIGQLATMRAGETIENGTAPDDLATKIMTTPDPETGRVFETGEMVDQVAIFFLAGHETSAAALAWSLYL
LATHPDWQDKLAAEATEVLGDDVPVESIINRLKLSRAVFREAMRLYPPVPMEVREAACPMTFRGRSVKKGAQI
IVSPWHLHRHERIWDNPDAFDPGRWETENGKAGLRDAYVPEFSEGPRVCPGAAFAMAEGPLILSMFLRAFRFEP
VPGAVPMPVAHLTVRSDAGIRLKLTPRA

>CYP1101A27 (P73 0363) Celeribacter indicus



MSAALASAAPLPPKPAARAGRVSLEFGYLRLFRRDILSAQPGHLFRAWMAEMRTPFFRSEFLCNDPELVHRVLRG
PVRDFPKSERVRIGLRPLLRSSVFISNGALWEHQRRIIDPAFEGGRLREVLPAMWQAGRAAVARLAPLADGRA
LETEAQTSHVAMDVIFRALFSQPIESGIAQAALVAFRDHOAAHPVANAAAILPFPKWVPRCHSRAVRASAART
RTLIVRLTTMRAAEIAAGTAPDDLATRIMTTPDPETGRVEDTAEMVDOQVAIFFLAGHETSAAALAWALYLLAT
HPDWQERVAAEAGAVLGAGAEPDLATLKRLETSRAVFREALRLYPPVPMYVREAACPMREFRARRVPKGAQIVI
SPWHLHRHERIWENPDGEFDPARWKTGNGREGLRLAYIPFSEGPRVCPGAGFAMAEGPLLLSMLVHVEFREDPVA
GDVPVPAARLTLRSADGIRLRLRPRLPTPSA

>CYP1101A28 (Pden 3985) Paracoccus denitrificans

MIPPKPPARQGRGSVWREFIRDFRRDILSAQSDKLYRAWMAEFRGPFIHSFTCNDPALVDMILRERPMDEPKSP
RMAAGLQPLLGNSSFISNGETWLHOQRRIIDPAFEGGRLREAFPAMWEAALAGTARLOQPLADGAEIDIEPQTSH
IAADVIFRTLESIPIEDEIAVQVFQAFREHQEAQPMVNLGGLMALPRWARLHTRRVRETARRIRGLIRQLVSV
RAAQIRAGTAPODLATKIMTTPDPQTGDLEFTEAEMIDEVATFFLAGHETGASALAWALYLLAENPDWQDRLAE
EARLNLAADFAATRNLPLARAVFREALRLYPPVAMTVRQCROAETLRDRKAPRGAQLVLSPWHLHRHERLWVN
PDGFDPSRWETENGKTCLRRAFIPFSAGARACPGAGFAMVEGPLILAALVRAYRLEPGRERLVPIMRLTLRGK
DGIRLRLLPRG

>CYP1101A29 (JCM7686 1890) Paracoccus aminophilus

MIPPKPPARSGKPSLWRFIRDFRRDILSAQSGKLYRAWMAEFKSPLIHSFTCNDPALLDLILKKRPLDEPKSG
RMAAGLTPLLGNSSFISNGETWRHOQRRIIDPAFEGGRLREAFPAMLAASDAAVARIAPLATGHEIDIEPETAH
VAADVIFRTLFSLPIEDETASGVFTAFRAHQDAQPMVNLGGLMALPRWLHFHSRRTKRTAKHIRGLIERLVRA
RAGQIAVGTAPDDLATKIMTTPDPETGTRFTEVEMVNEVATFFLAGHETAASALAWSLYLLSQSPEWQDRVAA
EPEVRDFGGIRNLGAARAVFREALRLYPPVAMTVRECKHAETLRDROQAPKGAQLVISPFHIHRHERLWDNPDG
FDPARWETENGKACQRDAFLPFSAGPRACPGAGFAMIEGPLLLSALVRAYHIAPGQEVPVPVMRLTLRGKGGI
RLKLIPROA

>CYP1101A30 (BHK69 25865) Bosea vaviloviae

MERRGPGEFVPCHPEPLRKDPNLVQIVLGARHNLIGGWMAEHYRSGIDSFRIARRQIVVVNSPEYIKYVLVTR
HANFERKSPOMRRALEALLGDGLEFISDGDVWKKRRPLVADIVHKRRLPEFGOTMEEAALSVADEWARLPEGAE
VELTEEMGRLTAAIISRAVFGKSIAREAAQQVVDGEFSAYQRAADSENLGYFLGADEGWPALGGRKRROAIAMV
HGVVENVVNAHLAGEGDAGSMVDLLIRRNQRSAAAPLDVTALRNEAATIFMAGHETTATTLTWAWY LLANAPW
VAQKLHEEIEAVCGSRPPTLSDLPOQLGWCRAVIQEALRLYPPVPLLPROATIEADRIGHINVEKSALIMIAPWL
LHRAADLWDKPNHFLPERFLNGASINPFAFIPFAVGPRICPGMNFGOQDEATLCLAILAQRFDVIPRKDYKVEP
VCRLTLRPNGGLPARVMQRSTERRM

>CYP1104A2 (AZC 0056) Azorhizobium caulinodans

MLOLLOKPAPILEERGPDWFAPARPRPHDKRLPPLDLILAAKRNLISLWHVNDYRPTHGDMRLFGROVEFLANS
PETVKYVMATRHDNYERKSPOMRRALENLLGDGLEISDGETWRRRRPLVSDIVHKNRVPAFGLTMEAVTLSEV
ERWRARPAGEPEFNALTEMAELTAEITSRAVFGNELGARAAHDVVDAFTRYQGLIDNEFNIGYFLGANEGLPVER
GPRLRRSVAQLDRVIDKVVTDHLEGRGEHDSMLDLLVKRQOKSPDLGLDVSALRNEAATIFMAGHETTAGVLT
WAWYLISNAPWVEEAVLAELDRVCGSRTPTVDDVAQLDWCRSVIEETLRLYPPVPILARQAKDADTIAGIDID
PAALVVVVPWLLHRSEGLWDQPERFRPERFLTDRPTPYTYIPFAIGPRICAGLAFGLTEAILCFAILIQQFRI
RVLPGTKVEPVSRLTLRPAGGLPVTAERRV

>CYP1104A3 (RTCIAT899 PC05630) Rhizobium tropici

MLAWLDOQKTEIVEHTDOSSRYFEPAHAAYYNGKPGOQPLKLMLOQARSDFLSIWRRADYREHVAEFKLLGRQLTTI
VNSPEATIRYVVAKRHENFERKTPOMRRALEYLLGDGLFISDKETWKORRPLVSDIVHKNRVPAFGAIMQOSTAS
ELADRWQSLGEGAEVNALFEMAGLTAEIISRSVEGNDLGEESANAVTEGFASYQSLVDSVNFGYFLGEFDEGLP
IVKTPSLSRSVKRIHRITIDQVIEDHLAGKGDNSSMVELLIRROQORNPELKLDVVALRNEAATIFMAGHETTAA
TLTWAWYLLAGAPWVEEAVHAEIDAVCGDRVPSIDDVAKLDWCRAVIEETLRLYPPVPILARQAAEADQIGDV
KVRKAALVLIVPWILHRTDSLFPEPHRFHPERFLGEARPAPYSYIPFAAGPRVCPGLOFGLTEAILCLAILAQ
REFRVRITDGHKVQPQCRLTLRPREGMPVTLHRRRG



>CYP1104A4 (FAO4 04645)Ensifer adhaerens Casida A

MLAWLQQOSVNFTEELLEGKFAPVRADYYTGPPGKPLRLLLOARTDFLSIWRASDYTETISQTRILGRQIIVVN
SPDLIRQVVVKRHENFERKSPOMRRALEFLLGDGLFISDGDTWKQRRPLVADIVHAKRVPSFGPVMENTTSEL
VERWNRMPDGAEVNALHEMAGLTAEITARSVEFGNQLGDGSAAAVTEGEFTSYQSLVDSINIGYFLGEFDDGLPVL
RTPSLRRSVKRIHATIDKVVEDHLAGRGDHNSMVELLIRRQORNPELKLDLVALRNEAATIFMAGHETTAATL
TWIWYLLSKAGWVEKAVHDEIARVCGDRTPTIDDVPQLEWCRAVIEETLRLYPPVPILARQTREADMIGDVAA
EPGSLVLIVPWLLHRTESLFODPHHFHPERFTEGRRPTPYSFIPFASGPRVCPGLHFGLTEAILCLATIIAQRY
RVRVSQRHAVEPICRLTLRPKNGLPVTLHKREAPSHGAG

>CYP1104A5 (OV14 2228)Ensifer adhaerens OV14

MAGWFHQPVKFREELSEEKFEPARAEYYAGPPGKPLRLLLOARTDFLSIWRNNDFTEKVSQIRLIGRQVILVN
SPDLIRQVVVKRHENFERKSPOMRRALEFLLGDGLFISDGETWKQRRPLVADIVHAKRVPAFGPVMERTTTEL
VERWNGMPDGTQVNALHEMAGLTAEITARSVEFGNQLGDDSAAAVTDSFTSYQSLVDSINLGYFLGEFDDGLPIL
RTPTLRRSVKRIHQIIDKVVEDHLEGRGDHNSMVELLIRRQORNPELKLDLVALRNEAATIFMAGHETTAATL
TWAWYLLSRAKWVEKALHEEIGRVCGDRVPTIDDVPQLEWCKAIIEETLRLYPPVPILARQTROAEMIGDIAA
ERGSLVLIVPWLLHRTESLFEDPHHFRPDRFMGGRRPTPYSYIPFASGPRVCPGLHFGLTEAILCLAIIAQQF
RVTVVDGHKVEPICRLTLRPKGGLPVTLHRRQKASHDH

>CYP1104C1 (ACP90 15940) Labrenzia sp. CP4

MTVSAQISGDTQKAEPTATKAEDFVPPYPFRYEKMPPVWSLIGMAKRNFLSIWGVDDFQSRLRSKKIFTRELV
ICNRPDVVREAFQTNHEVLORKSPOMRHALQPLLGDGLEFISDTDTWAKRRKVVAPITHGSRVKGFAPIMIETT
EEQRADWASQGEGAEVDALADMAHLTAEIICRTIFGRQLGKDHAAEVVQGEFSDYQRHIDQVDILSLEGLPEWL
PRFRGRATIKKPVERIMTVLDKITANYEAQKEKGEASVIGGLLEARDENGEPLSREATISEAAVIFMAGHETTA
NTLAWAWELLSQCDKSRAKLOAELDTVLAGRSPTFQDVPNLPYTKAVIEETLRLYPPVPILAREAMADTSIGG
KSVPKGSLVMVVPWLMHRNPVLWSKPDVEFDPGREFLNPKSKKPNKYGYVPFSIGPRICAGLOQFGMTEAILSLAT
LAQDFELKLKDGTDVQPVARLTLRPGENLPMTLHPRHS

>CYP1104C1 (BOE33 27775) Labrenzia aggregata

MTVSAQISGDTOQKAEPTATKAEDEFVPPYPFRYEKMPPVWSLIGMAKRNFLSIWGVDDFQSRLRSKKIFTRELV
ICNRPDVVREAFQTNHEVLORKSPOMRHALQPLLGDGLEFISDTETWAKRRKVVAPI THGSRVKGFAPIMIETI
EEQRADWASQGEGAEVDALADMAHLTAEIICRTIFGRQLGKDHAAEVVQGEFSDYQRHIDOQVDILSLEGLPEWL
PRFRGRAIKKPVERIMITVLDKIIANYEAQKEKGEASVIGGLLEARDENGEPLSREATISEAAVIFMAGHETTA
NTLAWAWEFLLSQCDKSRAKLQAELDTVLADRSPTFOQDVPNLPYTKAVIEETLRLYPPVPILAREAMADTSIGG
KSVPKGSLVMVVPWLMHRNPVLWSKPDVEFDPGRFLNPKSKKPNKYGYVPEFSIGPRICAGLQFGMTEAILSLAT
LAQDFELKLKDGTDVQPVARLTLRPGENLPMTLHPRHS

>CYP1104C2 (SLO03B_1954) Polymorphum gilvum

MDOSVAAVVAEREPDYVPPHPYRHETMPSVIELMGLARKNEFLSIWSKGNESSRLMSQQVLRRLLVVCNSPDVV
QEAFQTNHAVLORKSPOMRHALEPLIGDGLFISDSDIWRRRRKVVAPITHGSRVPGFAPIMVDTIEEKRAEWA
ARGAGGEVDALAEMAHLTAETICRTIFGRNLGRNYASETIVEGESDYQRYIDQVDLPAMLGLPEWLPREFRRPAV
HRSVKRILGVLDEIIDSYQAMKDSGEVSVIGGLLEARDEDGAPLSREAIRNEAAVIFMAGHETTANTLAWAWE
LLSQAPRVRERLHAELDSVLGDAPPSFADVARLPYTKAVIEETLRLYPPVPILAREAMADTTVGGKRIPKGTI
LMVVPWLLHRNPTLWPDADAFRPERFLEGEGTRPSKYGYVPFSIGPRICAGLQFGLTESILSLATILARAFDLR
LKPGADIQPVCRLTLRPGDALPMTLHPRTA

>CYP1104E1 (GDI2364) Gluconacetobacter diazotrophicus Pal 5 (Brazil)

MNFRLCADRWNSMEFIPPFPPRPKTSLSVFELLRRGTONFLNIWEEKAFEYQTMSMOVLARQVFICNSPDTVR
HAFITRAENFQRKSPOQIRNALSPLLGDGLEVSDGETWKQRROMVSPVLHTSRMDQFAPAMVETVGELADRWAA
LPDGATFDVLKVMAQLTAEIICRAVFGRTLGAEHAREVAEAFTEYQOKYVDQSDLASFGLPSWVPRRNGAKTRR
ATARTHAVLDGIIADLQRTEDDGSVIRMLMRDGVLDATALRNEAAVIFLAGHETTANCLSWVWYLLSQAPEVE
ARLHEELDTVLGSRAPTFADVSQLVYTRAIVEETLRLYPPVPLLAREAKEDDTIRSRKVKAGALVMVVPWLLH



RHRLYWRKPDHEFMPERFLPGSPDAPQKYTYVPEFSIGPRICPGLSFGLVEAITCLASLARGTTLRLAPGAVVEP
VCRLTLRPGDTLPMTVWKRTAAAGTRPVPAAASAQRCPVHHG

>CYP1104E1l (Gdia 0609) Gluconacetobacter diazotrophicus PAL 5 (JGI)

MEFIPPFPPRPKTSLSVFELLRRGTONFLNIWEEKAFEYQTMSMQOVLARQVFICNSPDTVRHAFITRAENFQOR
KSPQIRNALSPLLGDGLEVSDGETWKORROMVSPVLHTSRMDOQFAPAMVETVGELADRWAALPDGATFDVLKV
MAQLTAETIICRAVEFGRTLGAEHAREVAEAFTEYQKYVDQOSDLASFGLPSWVPRRNGAKTRRATARIHAVLDGI
IADLORTEDDGSVIRMLMRDGVLDATALRNEAAVIFLAGHETTANCLSWVWYLLSQAPEVEARLHEELDTVLG
SRAPTFADVSQLVYTRAIVEETLRLYPPVPLLAREAKEDDTIRSRKVKAGALVMVVPWLLHRHRLYWRKPDHF
MPERFLPGSPDAPQKYTYVPEFSIGPRICPGLSFGLVEATIICLASLARGTTLRLAPGAVVEPVCRLTLRPGDTL
PMTVWKRTAAAGTRPVPAGASAQRCPVHHG

>CYP1104E2 (CAK95 26735) Pseudorhodoplanes sinuspersici

MWEEDAYDDYEFVSTQVLARKVILCNSPESIQFAFSTRNASFERKSPOQERFALAPITIGDGHEFITDGETWKRRR
RLTAPITHVSHLAEFAPTMVEVAGETRDRWLKRPAGQSEFDVLTEMAQLTAEI ICRSVFGRELGHEHAQQVVDS
FSEYQROIAQLDMFSFLGLPDSFPRPRSRALRRAVQGIHDVLDGIIDSYQTRKKDKNDASLVGRLMEAHDEET
GERIQGEALRNEVAVLFMAGHEGNANALTWIWYLLSQAPDVEARLHDELDRVLGDSMPTEFSDLPRLTYTRAVL
DESMRLYPPVPFLSREAIVDENYKGESIPRGSLIFVVPWLIHRHKKFWDKPDHFIPERFLPGNGPTPSKFAYTI
PFSIGPRVCSGLGFGSAEGILCVATIAQALRLRLKQGYKVEPVCRLTLRPAGGMPMSVEPRQHAAKVAPPDEP
AAMACPFGHG

>CYP1107A3 (A6J80 12355) Paracoccus yeei

MTRYPARVPLHRKPLGVIGSALVARRNVLELIPETAVROPMVSGKVGKRWHMVMDPDALRVVLKDRVEDYPKS
LVTKLLLEPAVGESLEFVAEGAHWRWOQRRAAAPAFAQRHVEALAPVMTAAAEASARRLSAAAGGTVDVFAETVA
ATFEVISDVTEFSGDEGFDRDAVHHAIDAYIESTARISVLDILGLPGWIPRPGRLRSGGDLRRMKRVADDATIRA
RARSGPRPVPDLLDLLRAGEDPETHRRMTPGELRDNLLTFIVAGHETTALTLAWAFYLLAFDPAVQDRAAAEA
RAALGDRAATAADLPRLPYVRQIVDEALRLYPPAAFLSRTARIHDSLGGREVLPGDTVMLPIYALHRHHLLWD
DPDAFDPDRFAPGVTRDRFAFLPFGAGPRICIGASFALQEAVIILATLVARLREDLTARQPOPRMILTLRPHG
GLWLSVRARA

>CYP1107A4 (Pden 2272) Paracoccus denitrificans

MSPDHPPERYPARVALHRQPMGVIASAMTARRNVLELIPETATRQPMVSGKTGKRWHMVMDLGALRRVLKDRV
EDYPKSLVTRLILEPAIGNSMEFVAEGAHWRWORLAAAPAFAQRHVEALGPVMTAAAEASAQRLAAADGPVDVE
AETVAATFEVISDVTFSGDEGFDRDAVHHATIDAYTAGTARISVLDILGLPGWIPRPGRLEFSGGDLRRMKRVAD
EATRARARSGPRPVPDLLDLLRAGEDPETHRRMTPAELRDNLLTFIVAGHETTALTLAWALYLLAFDAQVQHR
AASEAVAALGGRAATAADLPRLTYIRQVVEEALRLYPPAAFLSRTARIHDRLGGREVRPGDTIMMPIYALHRH
HMLWDDPDRFDPGRFAPGVTRDRFAFLPFGAGPRICIGASFALQEAVIILATLVSRFRFELTGROQPOPRMILT
LRPHGGVWLKVAERS

>CYP1107A5 (BMG03 18115) Thioclava nitratireducens

MDYAATDDTHRLPARAPLAEHPLGILASFRAARRNLLEIIPELATHAPIISGNTGARWHMVMDPDSLRHILKT
RVEDYPKSVVTKLILGPAVGEGLEFVAEGAEWRWQRRAASPVFAARNMEALAPVMGAAAEASAARISTAADTGR
AVDLHQEMVAATFEVISDVTEFSGDEGFDRAATIHRAIDAYIAQTAKVSLLDLFALPAWVPRPHRVISSGVVRDL
KRHADSATEARRASEAKAVPDLLDLLDGAQDPETGREMSPAELRDNLLTFIVAGHETTALTLAWALYLCAFDP
AVQEAARSEAQAALGAHAATVDDLPKMPLVAQIVNESLRLYPPAGFLSRTARKPDTLLGREVRAGDTVMLPIY
ALHRHHALWDDPHAFRPDRFADPTHDRFAFLPFGAGPRICIGAGFAMOQEAQITLATLLARFRFTAVPGREPVP
EMILTTRPKGGIWLTVKRA

>CYP1107A6 (JCM7686 0408) Paracoccus aminophilus

MLSDPALLPPRVPAHTKPLGVIGSALTARRNVLELTIPETAYRQPMVSGRTGKRWHMVMDPEALRRVLKDRVAD
YPKSLVTKLILGPAVGQSMEFVAEGAHWRWORLAAAPAFAQRHVEAMAPVMTAAAAASLRRIAAAQGEVDVFEFAE



MVAATFDVISDVTEFSGGEGEDRDAVHTAIDSYIAGTARISLLDILGLPSWVPRPGRLVAGRELRRLKRTADHV
IDERKRQGAQPVPDLLDLLQAGEDPETGRRMTTPELRDNLLTFIVAGHETTALTLAWALYLCAFAPEVQERAS
AEARAALGDRIAGAADLPALPYLROQIVEEALRLYPPAAFLSRTALAADELGGREIRPGDTVMLPIYALHRHHL
LWEEPDRFDPERFAPGVTRDRFAFLPFGAGPRICIGAGFAMQEAVIILASLLARFRFETTARVPTPRMILTLR
PEGGVWLRAIPR

>CYP1107A7 (AKL17 0406) Defluviimonas alba

MDARTPPATPVQVPLATVPLGILGSLRVAQRNLLELIPEIALRQPMVSGRTGKRWHMVMDPAALRRVLKDRVD
DYPKSDVTKLILGPAIGDSLEVAEGAHWRWORRAAAPAFSVRNVESLAPVMSLAADRASARTIAAAHGRAANLF
DEMVTATFEVIADVTFSGGEGNGGLERDAVHKAIDSYMAQTAKLSVLDIIGAPMWVPRPSRMRSGPVMROMKQ
VANAAIDQRRSDGPRPVPDLLDLLLSGVDPETRRTMDTAELRDNLLTFIVAGHETTALTLAWALYLCAFDQDV
ODOARAEAQGVLGDRAATAADLSQLPLIHRIVEETLRLYPPAAFLSRTALAQDELCGREIRPGDTVMLPIYAL
HRNHALWKDPHCFDPSREFEDRSFDRYAFLPFGDGPRICIGASFAMQEAVIILATLLARHHFALVPHRAPKPVL
ILTLRPEGGVWLMVEPARNAGVGQGSNLGEERS

>CYP1107A8 (ROSMUCSMR3 03777) Roseovarius mucosus

MSPIPROQTPQTLPAHVPLVTEPMGVLASLKAARRNILSTIIPEIATROPMVSGRTGKRWHMVMDPGAIRRMLLE
ELDNYPKSIVTKNLLRPAIGESLEFIAEGAHWRWORRTAAPVESHRNVMNLAPIMTAAAEQSAARVAAAGPRAV
DMAAEMVRTTFDVIADVTEFSGDGMEDVDAVHRGIDAYISEAGKISLEFDILGEFPDWVPRPGRVMSGGSVAEMKR
VADEAVEARRARGSEGVPDLLDLLLDGEDPETKRRMSTPELRDNLLTFIVAGHETTALTLGWSLYLCAFDQAV
QDRARAEAQAVLGGRAATGADVARLPYIRQIIDEALRLYPPAGIISRTAQVADTLCGRNIRPGDTVIIPIYAL
HRNHOLWPEPDAFNPDRFADRKTIERYAYLPFGDGPRICIGASFALQEAVIILATLLSREFRFTPVPGRDPDPV
MILTLRPOGGVWLMAEPV

>CYP1107A8 (MALG 03152) Marinovum algicola

MPDTTLPPRLPVHVPLGTRPLGLLASLSAARRNLLSIIPKIATTOPMVSGRTGARWHMVMDPDAIRAMLLERL
DDYPKSLVTKNLLRPAIGESLEFTIAEGAHWRWORRAAAPVESHRNVMNLAPIMSAAAERCCARIAAAGPRAVNL
HDEMVTTTFDVISDVTFSGDSVEFDKSGVHRAIDDY IAAAGKISLFDMLGFPDWVPRPGRLLSGNAVROMKSVA
DSATIDARAARGHDGVPDLLDLLLAGEDPETKRRMSVAELRDNLLTEFIVAGHETTALALSWSLYLCAFDQEVQE
RARAEAQSLLOQGRAAGGEDVAELPYIRQIVDEAMRLYPPAGIISRTARKADTLCGREVRPGDTVMVPIYALHR
NALLWQEPDAFRPERFADRKAVPRYAYLPFGDGPRICIGASFAIQEAVIILATLLSREFRFTPVDGRTPEPVMI
ITLRPEGGVWLEAEAV

>CYP1107A10 (BOO69 01850) Sulfitobacter sp. AM1-DI1

MSTTLPVRVPLVTEPWGILKSLAEARRNVLSIIPDIATROPMVSGKTGKRWHMVMDPQAIREVLLDRLDDYPK
SLVTKNLLKPAIGESLFIAEGAHWRWORRAAAPVESHRNVMNLSPIMTAAAERTVARIEAAGPRAVNMLDEMV
TTTFDVIGDVTEFSGGDTEFDRDKVHGAIDDYISEAGKISLEDVLGEFPDWVPRPGRLMSGAALKEMKSMADSATE
ARAERGHDGVPDLLDLLLEGVDPKTKROMSTAELRDNLLTEFIVAGHETTALTLSWAMYLLGFDPAVQARARAE
VODVLOGRACTGDDVEKLPYIRMIIDETLRLYPAAGIISRTAQKHDTLCGREIRPGDTVMIPIYALGRNKLLW
DDPDRFDPDRFADRKSIDRYAYLPEGDGPRICIGASFALQEAVIILATLLSKFEFAPVPGKEPKPVMILTLRP
EGGVWMTAKPVQORTAAG

>CYP1107A11 (AYJ57 06345) Yangia sp.CCB-MM3

MIETSSEPQSPAPLPVRAPLVTEPLGILASLRAARRNLLAITPDLATRTPMVSGRTGARWHMLMEPGAIREVL
LERLDDYPKSMVTKNLLRPATIGESMEVAEGAQWRWQORRAAAPAFSARNMSNLGPIMAGAADRAAQRIAAQQGR
AVDLYEEMVTTTEFDVISEVTEFSGGEAFARDAVHRAIDGY IAEAGRISLFDVLGLPDWVPRPGRMRSAGGLTEM
KRVADAAIDDRAARGPREVPDLLDLLLAGEDPETTRRMNTAELRDNLLTFIVAGHETTAITLSWALYLLAFDP
EAQERARDEVMAGVSGGTASAAEVAELPYLRRVIDETLRLYPPAGIVSRTAQVPDELCGREIKPGDTVMIPIY
ALHRSHRLWEDPDAFRPDRFLEKPPRYAYLPFGDGPRICIGAAFALQEALIVLASLLKRFRFSAVEGRAPEPV
MILTLRPEGGVWLEAEPL

>CYP1107A12 (RLO149 c033920) Roseobacter litoralis



MAKDELTDKGRIPVRVPLVNAPVGILKSWOMMRENVLNIIPEQATEQPVVSGKTAKRWHMVMDPAATIQRMLLD
RVEDYPKSTVTKNLLRPAIGESLEFIAEGAHWRWORRASAPVESHRNVAALGPVMTAAADRTSQRVAQAGPRAV
NMLDEMITATEFDVIAEVTEFSDDGSEFDRQAVHDALETYVNDAGRISLLDVLGLPDWIPRPGRTTASAEMTQOMKQ
DADAAIEARAARGPGDVPDLLDLLLTSQDPKSGRSMTTSELRDNLLTFIVAGHETTALTLAWSEFYLCAFDQDV
QODKARAEAQDVLGGRAATTTDVDHLPYIRQIIDEALRLYPPAGVVSRTAQKPDTLCGADIQPEDTVMIPIYAL
GRHKLLWENPDQFDPDRFEDRKSIKRYAYLPFGDGPRICIGASFAVQEAVIILATLLSRFRFTPVRGRDPKPV
MVITLRPEGGVWLMAEPV

>CYP1107A13 (RD1_1394) Roseobacter denitrificans

MAKDAFTDDNRTPVRIPLATEPVGILKSWOMMRENVLNIIPEQATEEPVISGKTAKRWHMVMDPGAIQQILLD
RVEDYPKSTVTKNLLRPAIGESLEFIAEGAHWRWORRASAPVESHRNVAALGPVMTAAAERTAQRVAQAGPRAV
NMLDEMITATEFDVIAEVTEFSDDGSEFDRNAVHKALETYVNDAGRVSLLDVLGMPDWIPRPGRTTASAEMAQMKQ
DADAAIEARAARGPGDVPDLLDLLLAGQDPKSGRSMTTSELRDNLLTFIVAGHETTALTLAWSEFYLCAFDSRV
QODKARAEAQKVLOGRAATTADVENLPYIRQIIDEALRLYPPAGVVSRTAQKRDTLCGADIQPDDTVMIPIYAL
GRHKLLWDNPDQFDPDRFONRKSIKRYAYLPFGDGPRICIGASFAVQEAVIILATLLSRFRFTPVKGRDPKPV
MVITLRPEGGVWLMAEPV

>CYP1107A14 (BWR18 13465) Tateyamaria omphalii

MPDTALPRPLPVRVPLVNEEWGIWKSLOMARSNVLRIIPELSTRLPIVSGKTGKRWHMVTDPAGIKRMVLDNL
DIYPKSVVTKNLLKPAIGESIFIAEGADWRWORRTAAPVEFTHRNMMNLAPIMTGAAERCADRIAAAGPRAVNL
LDEMVNTTFDVIADVTFSGGEAFDRSGVHRAIEDYISEAGKISLFDILGAPDWVPRPGRVVSGOAMRETKAVA
DRATEERAARGHDGVPDLLDLLLAGEDPKSGRKMTTAELRDNLLTFIVAGHETTALTLAWSMYLLAFDPATIQD
RARAEAQAVLQGRAATGEDVEHLPFIRCIIDEALRLYPPAGMVSRTAMEDDVLCGREIRKGDTCIIPIYALHR
SKLLWDDPDTFDPDRFADRKSVDRYAYMPEFGDGPRICIGASFALQEAVIILATVISRFRFTPVPGKEPEPVMI
LTLRPEGGVWLTAEPA

>CYP1107B1 (Ga0080559 TMP3064) Salipiger profundus

MSDEVPPTVTPPGKPLGIMASLRAVRRNVLNITPAISYTQPIVTGTTGSARWHMVQGPEALRRIYLDNVDNYP
KSEVMLRMLRPAVGNSLETSEGAHWRWORRATAPVFAARHVEALAPMMTQTAERAAGRLAASGGQAELVREML
SATFDVICDVALSGREHFDAEVYGEAITRYFLTVGRASLLDFLEVPPWVPRPAELFGRSAVKTMHSMVSRAID
ARRVRGAGPMDDLLDHMLKAKDPETGRTMSPOQELLHNMOFFIVAGHETTALATITWALYLLANDPKAQERAHAE
ARAVLGDRPAEHADLARMPYIEQVLDESMRLYPPVGFLARNVLATDQLYDREIRRGETVFLNVYALHRHRMLW
NAPDAFDPDHESPEAKAGRDRYSYSYLPEFGAGPRVCVGANFAMMOAQITLSTLLARFRFHSTGERPEPVMHMT
VRPDPGVTLRVEPV

>CYP1107B2 (Ga0080574 TMP976) Pelagibaca abyssi

MTOPLPPRIEPATQPLGMLASLRAARSNVLRITIPATIAYTQPIVTGTTGHARWHMVQGPEGMKRLELDNVENYP
KSEVMLRMLRPAVGDSLETSVGAQWRWORRAIAPVEFAARNVEALAPMMTATAERACERLAGAGSAEMVAEMLS
ATFDVICDVALSGREHFDAETYGEAITRYFLTVGRASLLDFLEVPHWVPRPAELFGRGAVKTMHTMVARATEA
RRREATGGADDLLDHMLAARDPESGRTMSPRDLLHNMQFFIVAGHETTALSLAWALYLLAHDQPAQDRAREEA
KDVLQGGPCGHEELDRMPGITAILDETMRLYPPVGMLARNVREADTLYDREIRPRETTFVNTWSLHRHHDYWE
RPDHFDPTREFGPDQORNRYLHLPFGAGPRVCVGANFAMMOAGIILATLLSRYRFAPKGPRPEPIMHMTVRPDP
GVTLEITPH

>CYP1107B3 (Ga0080559 TMP4197) Salipiger profundus

MOPVMDPAVPDEVNKLORIDTYDEIEEIMKSQDFVMAGADERFIFLEDTLIMAEGEQHSELTRLFAPLMSRQA
VAYYELKLVEPATEASINDMRSKRGEDGKVRTDVVPLIHAALVRIASKVTGVDGVDSLEDTERFRDMVLAVSA
ATTASYSSASDPGRIIQKGKDALQALVDEWMQASLDRRIELAAKHKAGEIPAEELPRDVLMSLCLAEDLSRPD
DGTRIPYVWRQCAQFLTGSIKTTSHMLPHAFTIHIDEWIKEHPEDRPNLTDPEWLHKAAAESFRLHQTTPARFEFR
KAVKDLELSTGRKVDAGEMVATHAPVANVEAFGDDGRYEFNPYREVPKGKKAWGMTFGIGKHSCIGONLVTGIM
NKGDAKHGTHGTAVRLLKAMYELGAELDPDNPPORPHDNLHDTWESVPVILHKA

>CYP1107C1 (RGUI 1731) Rhodovulum sp. P5



MIHGGAGOWGAAVALDSGAMTRVPVGVRPANGPLGPLAAYRTARRNVLELIPAEAYSAPFVFHDGPSPWLYVT
EPAAVOHVLTEHEAYPKSAMLLRLMQPRRGSNLAVTSGADWRROQRKALAPAFTPOALAAMGPATGAAARDAAE
RLATRSGEVVDVLPHMVEATTDVICEVMLSGRDVIDRRALTQSVDRLVGAITRVSVFDLFKIPNRVPRPAEVE
DOSRARMDRLADRLIADRRSRGPSDPPDVLDLMIGPRDSDCGLDDLEIRNNLLGFLFAGHEPTALSLTWALYL
LAFDPEVQAQARGEADAATSGGVARHDDLPRLGYIRQVVEEALRLYPPAGFLTRTAARDGEIGPHFVPKGANV
VLPVYAMHRHEGLWTAPNAFDPGRFGPDRLTPREKSAFLPFGGGPRICIGATMAVTEATLILATLLTRLSFAL
PPGEFSPOPOMWFTLRPGTGMKLRISKRPS

>CYP1111A4 (BSY18 3618)Blastomonas sp. RACO4

MMPSPQLEDLSDPGFDPFVIEKLSTGDCHDPYPQIHALMQRGPVVEGSYRSQFTSVPDVOMGHLPQVMVLGYD
AVLHVLTHPEIFTNKEAFSPNLGRAFGNTVTVMDAPEHPRYRKIFQKAFLPQVVSKWGETVVDPVVDRLMAKFE
LPHGRADLIEDFTHHYPFQVIYAQVDLDPAQAPVFHKLAIAQLLSSIGAPQGQOEASKKLGDFFGALVEQKRAK
PGTDLISHLATVEADGERLPDDVLISFLRQLMNAGGDTTYRGTSVLLTGLLTHPEQLKAVAEDRSLIPQAIDE
ALRWEGPVASTFRYASVDTEIAGVPIKKGTFVNTVLASANRDPSKFPKPDSFDIFRSRTPRHLAFASGPHLCI
GOHLARVEMTRALSALLDRLVNLRLDPDKPEPRVTGHILRAPEHLWVREDS

>CYP1111A5 (Swit 0364) Sphingomonas wittichii

MESAVRIQEFDDPNYDPEFNSDEINFGDHADPYPLIARWRAEAPVIEGGYRPLMGLPAALYPDRKMETVVGSRE
VNEVLTDTDRESNAGYKEFNLGVTFGOGSISTMDNPEHGRWRRIFQKIFLPQYVKKWGETIVDPVVHGLMGKEL
PLGRADLIEQFTLRYPFEVIYHQLDLPEEDVRTFQRLALGQTDYVNHEKATEAGRKLGDYFTALVEERRRDPG
DDLVSLLASTEADGEYLPHEVLISFLROLMNAAGDTTYRGTSILLTALLEHPDOMEAIRADRGLIPQATIEEAL
RWDGPVAVOMRMAAVDTELAGVAIPAGSLLDVVAGAANRDPEIYSDPDRFDIFRDRKPHFAFSRGPHICVGQH
LARVEMTRALHAVLDHLPGLRFDPDEPRPRIQGSMMRVPRHLHVREGD

>CYP1111A6 (AZL b01530) Azospirillum sp. B510

MNASAPRIRDEDDPSEFDPEFSAVDEGFGPHVLDPYQRLAELRREAPVHHIDYRVLEFGLEPDITLGGLPHALVVS
YDAVAQVYNDPVTESNTIYERNLGIAFGRSISVMDAPEHPRYRRIFQKAFLPNIVSKWGESLVAPVIDRLLER
FIDRGHADLVKEFTALYPFQVIYEQLGLPKGEVEVFHKLAAALTTEFSVDPRYAMEASAKLGEYYDALTDLRAQ
QPGDDLISLLATAEVDGERLPKDVVVSFLROQLNNAAGDTTYRATSCMMMGLLSNPEQFDAVRRDRSLIPAVIE
EAIRWECPVLVGSRQAIRDVTLCGVDIPAGTVIDVGNGAANRDEARYPDPDRFDIFRPAGGARHFGFAYGPHV
CIGOHLARVEMTRALTGILDRLPNLRLDPERPAPQIRGINLRAPSALHVVFEG

>CYP1111A7 (Sphch 3576) Sphingobium chlorophenolicum

METAVRIQEYDDPSYDPFGADDLNEGDMLDPYPETAKWRAQAPVLEGDYRPKMGLQSATYPDRKMEFTVVGSDE
ILTVLTDTDRESNHGYKEFNIGETFGQGSISVMDNPEHGRWRKIFOKIFLPOQYVKLWGETIVDPVVHKLMDKEV
GTGRADLIEQFTLLYPFEVIYOQLDLPESDVNTEFQRLAIGQTDYMHIDKAQEASRKLGEYFTALVDERRRNPG
DDLVSLLANTEVDGDYLPPLVLISFLROLMNAAGDTTYRGTSVLLTALLENPDQLDAIRADRKLIPVAIEEAL
RWDGPVAVQLRMAKQDVVLGGLETIPAGSLLDVVAGAANRDPAIFPDPDREFDIFRERKAHESEFSRGPHICVGQH
LARVEMTRALHAVLDNLPNLRFDPDKPRPEIRGSMMRVPKHLHVREGD

>CYP1111A7(TZ53 05360) Sphingobium sp. YBL2

MEPAVRIQEYDDPSYDPEFSADDINEFGDTLDPYAKTIAKWRAQTPVLEGDYRPKMGLQSATYPDRKMFTIVGSDE
ILTVLTDTDRESNHGYRENIGETFGQGSISVMDNPEHGRWRKIFOKIFLPQYVKTWGETIVDPVVHKLMGREM
GTGRADLIEQFTLLYPFEVIYOQLDLPESDVRTFQRLAIGQTDYMHIDKAQEASRKLGEYFTALVDERRRNPG
DDLVSLLANTEVDGDYLPPLVLISFLROLMNAAGDTTYRGTSVLLTALLENPDQLDAIREDRKLIPVAIEEAL
RWDGPVAVQLRMAKQDVVLGGVEIPAGSLLDVVAGAANRDPAIFPDPDKFDIFRERKAHEFSEFSRGPHICVGQH
LARVEMTRALHAVLDHLPNLRFDPDKPRPEIRGSMMRVPRHLHVREGD

>CYP1111B1 (JI59 21480) Novosphingobium pentaromativorans

MATIAPIEYFDEADFDPFVIDDDVFGEIEDPYAIFDRARANGPVQOPGTILELLGAPADSIVAGIPQFRVIGHA
EVOAVMRNAALEFSNDVLKMNLGVTEGDTISAMNPPKHTOQVRGLFOSTEMPKQVAKWSETLVDPVVNDLIGRET



GDGRAELVEQFAKRYPFEITIYRQLGLPORDVQTFHRLAVTLTENSDYIRYGKEASRKLGVYFONLLEERRRNP
ADDLVSLLGQLGGDNGLSDETIVSFFRGLINAAGDTTYRATGCMLMALLENPEQLEAVRODRSLVPLVLEETL
RWNGPITIFTOQRMVMODTELGGVRMPAGAIVNVSMAAANNDPAVHENPRKFDLFRGTKSHFGFGLGPHMCLGQH
LARLEMSRALNAILDRLPGLRFDPDMPKPTVKGGLMRTPRDIHVLEDPS

>CYP1111C1 (JI59 21655) Novosphingobium pentaromativorans

MKHQPVIQGFDDVDEFDPFAFFAASFGEIRDVYSLYDRLRQOGTVVEGSVLDLLCGVTEPQLEGLROFTVLGYE
EAMAVNRDPALEFSNATLNDYLSITFGPTLTALDPPVHTEVRRVFORIFLPAQVAKWSETEFIDPVIDRLVTDLA
TAGKAELVEDFAKKYPFQITIYRQLALPEQDIETFHKLAVAQGLMGEYRHHAVEASQKLGAFLTDIVAERRRNP
GADLISTLATSEVDGARLEDQFITIAFLRQLTLAAGDTTFRATGTLFAGLLSTPGLLDEVRNDRSLVAPLIEET
LRWDGPSGYTLRTATRDTELGGVAIPAGSVVNVSEFSAANRDPNAFANPNAFDVHRPKKPHMGENTGPHMCVGQ
HLARLEMSRAVNAMLDREPNMRFDPAQPRPHIEGVVFRTPYNVHVLLD

>CYP1116B1 (Mesci 0689) Mesorhizobium cicero

MSFAENITVEALEADPYPIYAELRRSAPVAFVPAVNLWEVTRWKDVESVAKSPEIFSAVVGSSPVERSEGKPT
ILTTDGETHKOLROGVDPKYRPRTVAAYAGDLVRSTIAEPFLDRIANQGSAELMADYFEPVSTLSLARSLGLAG
IDMPTLRRWEFYGLAQGAINFENDPKROEIADATISAEVGDAILPTLERLARQPDDSALSHMLHDGMPEGTTRPT
DFLMPSIKVILLGGMQEPGHGAGSILAGLLAHPKQLROVLADPETFVPRAVDEGLRWVAPIGTQTRQTTRAVE
LGGVTIPAGAAVAALVASASRDESRFADPDREFDINRNEGNHAAFGFGHHFCSGRFFAREQMCLAVRLLLOREP
DLSLVPSREPVFRGWEFRAPTTLHVSLGVRHQ

>CYP1116B2 (Mesop 0704) Mesorhizobium opportunistum

MSFAENITVEALEADPYPIYAELRRSAPVAFVPSVNLWEVTRWKDVELVAKSPDIFSAIVKAGVSPVERSFGK
PTILTTDGEIHKHLRQGVDPRYRPRTVASYAGDLVRSIAEPYLDRIASQGSAELMADYFEPVSTLCLARSLGL
ADIDMPTLRRWEYGLAQGAINFEKDPKROQEIADAIGAEVGDAVTPTLERLVREPDDSALSHMLHDGMPEGKTR
PIEFLMPTVKVILLGGMQEPGHGAGSILVGLLRSPDOQLRKVLDDPETEFVPKAVDEGLRWVAPIGTQTRETTRA
VEIGGATIPAGAPVAALVSSASRDERRFADPDRFDIDRDEGNHAAFGFGHHFCSGRFFAREQMCLAVRLLLER
FPDLRLVPGKEPVFRGWEFRAPTTLHVSFGVGPK

>CYP1116B3 (Rleg2 4431)Rhizobium leguminosarum bv. trifoliiWsSM2304

MTSPETVIVEDLEADPYPIYAQLRREMPVAYIPAVNLWEVTRFKDVEYLSKTPEIFTAAVESSPLDRTWGKPT
ILTADGPVHKNLRSGVDPKYHPKRVAAYMDDLVLPIAREYHDRLLASGGGDLMSDYFEPISILSLTRSLGLGH
VDLETLRRWEFGLAQGAINFECDPERQAVADAISTEITGIVTPVMOQKLIEEPDDSALSHMLHDGMPEGETRTI
DEVLPTLKVLLLGGMQEPGHGAGSIMAGLLONPDQFAEVKGDPDALLPRAVDEGLRWVTPIGTQTRQTTKAVE
IGGVTIPANQPVAAVLASASRCESREFTDPGREFNIHRNEGSHAAFGEFGHHFCAGRWEFAREQITSALRYLIDRSP
EIALRDDGPVQFRGWEFRAPSTLNVTLR

>CYP1118B1 (A6F68 01696) Altererythrobacter dongtanensis

MAQTTPLPTGIRLTSLDAEYRENPAGIYDRLRSEDPVHFDEQFQRYEFVTRAADIQEVLKDRSMGRDPDKARPD
SYVKFFIDEASFEKSMLFLDDPDHARLRSLVTOAFGFRAISELRPHIAEVANRLLDOQLEGODEFDVISEFSSP
LPITITAEMLGVDPADKDDFIRWSQATDVAFSPMRTEDONRQLITARDSMSEYFYAATAERRREPRDDLLSAL
IEAADGQHRLSDQEIVVSARLLLVAGNVTTTDLIGNAVRLLLEDDEQRRRLEAEPELIDNAVEEVLRLDPPVT
AVARITSQPVTIVADTAVPAGENLFLATHSAALDPDLNPNPGRFDIARDKPKHIAFGGGAHFCLGAQLARAEAQ
IATPLLLARFPGLRLVEAPERKIAPGEFNGYKSLKVAVR

>CYP1135A1 (Jann_ 2276) Jannaschia sp. CCS1

MAEHFVTEYRDAEQTLRLPDLHQALYDADTVEFLPRTVVCLHGEAHARKKRIFSGVENRREFFKHYONHVEPRAT
KESIDPVLAEGRGDMAKFAYRVLINLTADSAGIDRRHTQEDTDRLLALLAKLGHAPTMGQLRDPSERETLLAE
LEDALAAFRDEFFEPSLARRRGLVAQYEAGEIERSDLPOQDAIVAQLLAMPTDEDIPYDERMKDSAFFILAGAF
TTANVLMNFTKNLLDWEDDHPEDRANLLADPIMMOREFIWENTRLHPASPVTKRRALCPMHLPDGHDAEQDEYV
TMDLTRINRNAELFGEDPEAFDPNRDLADNMPLHGLSFGGGAHVCLGKLLAVGVKITDDNKDAEETEVGTMAL
VARELLRLGIARDPGHEAEIDESTDRRHFKTLPFIFDPAVAVG



>CYP1137A1 (G432 10785) Sphingomonas sp. MM-1

MNQPRESGAYTDAANWLYRMAREHNGENIRAEVNGADVLLVOQRLEDAEHVLRRRADNYRKNMHWFRHMLGPSR
FSEVGEAWEIRRELTQHYLAKFDRERTHGLAVRYADEAVGGLAGRSAAGDAVLDESLLRRMTVSVLIENFEFGV
PLAETRVDIDRLATLMEFGSEYAFAPTVDTSALNHRHLAALPRLRREIFDDFRLFREGALPDNAMLEGMLAAD
RDPENDIMLEHELLTFFAAGAETTASGIGWACYLLARHPDVORGLRDALASFWESPRRDWAHLSTIAPLEAFV
SEALRLYPPTPLVTRLATGPDRIGDHAIAEGDNIFVSIPGVQHDARLHPDPWALHLDRYRNNASAGSNIAFIF
GPRVCGGKKFALVELAAFVATFLKRADFALTSDAPPRFHWKSLMLREGGQPVRVTLRD

>CYP1138B1 (Xaut 0387) Xanthobacter autotrophicus

MSAATEGPATGCNGTASPTPLLDRLAALRPAERWPLARDFIANEARAFFAELRAYAPIYETSEVTLIAKRADV
IEVLSLPKVFTVDLYKPKMGDFMLAMDETIVNYRDKSVMRAILAWDDLPKIRAVAAEVADAALDAAGCEIEAV
QOOLARHVPMRIVQRCEFGIHGPDQDLLDWSYANOMDOFNNLPYDDRPDADATHQAAEDSRVKLRNLFAQLTPAR
IAEIKAGTAPDDSLTRILSLNLPAADHFGMDRVVINVGGLLIGAIETTAEAVINALAELFARPEALAGARAAA
EAGDDAAFDGYVWEALREFSPIVAFMFREAASTITIGOGTDREKVIGTGTVVLPLSLSAMFDPDEVPDPEAFRP
DRPFHTYLHFGYGHHECLGRYVGGVMIPEIVKRVLKRPAARPLAPVDMAGTPEFPONYRIGLE

>CYP1138B2 (Mrad2831 5959) Methylobacterium radiotolerans

MRAAAPETPCLTFLEALPVSERWOQRARDWIARAPRPFFAQLRARRTALDCGAAILVAGRAEVEEILSLPQVE'S
VALYKPKMGEFMLALDGTEVNYRDKAVMRAVLSWRDLPAIRDLAGAVTDAALDAGEGSIDVVASLSRLVPLRI
VORFFGFAAPDADLLRWSYANQFDOFNNLPFDARPDAEATHAAADRARQEMRAAFARITPARVAATIEAGADLP
DDVLTRLLRLHLPAAAGFGMDRVVINVGGLLIGATIETTSEAVVNALAELLGRPQVLEAARAAARTGPAAFDGY
VWEALRFAPIVAFMFROAETDHVLGRGSPAESRIAKGRIVLPLSLSAMFDATGVPEPDRFDPTRPDOQTYLHEG
RGHHECLGRYVAGAMIPEIVRRILLRDAVRAEGAVEDGGTPFPTAFRISYAGRSAGAAAPG

>CYP1141A1 (MGMAQ 0954) Magnetospira sp. QH-2

MESDLPAFRRDTLGFFLDKCKNATAPLEKLHVGPHPIYLVADPDLVKPVENAPESEIDKGRLIYKMREVLGRS
SLTLNGDEHKERRAATHARLAKGMTTTYVPEISATIVRRYTMMAAQQGSFDAHGIGAPLALRVICDVLFGREAL
SRGDEAALVNTIKLVEDDVAEKIFRVFPDLPWVAKRKKEKLROGREIMMOVVERARQKASDASILOGLLELNL
DDEGLRDEILLITILAGHHTTGSAAAWIFYYMALYPDLVENLAKEAADIGDETGEIIPEKLYRDAPVSRAFANE
VLRLFPSSYWMSRETMADVELGGMPVKAGTSLIICPWAFGRDPKFWDDPEEFRLDRSYANRAFVPEFGAGPRVC
VGGOQLAMVELOQLMALEFASAFEFTGVTPNPAPLPKPSLTLVPPRMEVTVKPRAHRAEPLISTHAA

>CYP1145A1 (PSE _0379) Pseudovibrio sp. FO-BEG1

MPEPILYRPPAPTPCKPLRGLRLFRVFWARNVLNLIPEEFENSPMERVYFTRRPCFLVNAPDLVNEVLVEKRL
SEFPKSDVMVDTLKPVIGESTIIASGPKWEEQREMIAPVESHVGVRSAFKHIQDACNEFLAYLDKAAEFGKSIS
LRDEMSRLTADITFRTIFSHPIDSMRARKVETQAMOQYQAITTTWARKMILRGTGEGPNRPMPKEAEILRDEIR
LLLTDLVDEHTADRFGOHDDMCQRLLDARHPOTGLPFSKEQLVDHIATFFLAGHETTSAVLNWAFFILSQRPD
YSERIRRETDSITNGEMLEYKHLSKLREFTRNIFRETTRLYPPIAFLSRMAVEETTIGGHKIPRGALIIISPWI
VHRHRSYWHHPDHFDPDRFERDDDPMTGAYMPEFGIGPRVCAGASESTVEATSVLAGVTRHYNFKAEKPEEVEP
ETGIALRSQSEIRCKLIKRSHMTH

>CYP1155B1 (BG023 112535) Porphyrobacter sp. LM 6

MGNVAAFGRLAPATDKKSAAKDPGSFDPTLLOSSGITARIVEWVVRHPFALMAFARHFWPIPTEFKGWAIITRE
DDVAEALQONDKATAVPFGEQIKTLNGGPNFVLGMADGPEYQALHKATMAVEFPRADNAATIVGPMAYHEASNLLE
LGEGKIDGVRGLLTLVPTRICEKYYGLTIPDEPNFARWT IAMSSYMEFGNPNNDPNLEKAALAAGALVRPIMDD
ATAKAKAAPDADTIAARLVOKOMEDPSAMPDEIIRAILIGMVTGEVPTNTMASGHMLDLLLDNPDWMAQAQEA
ARSDDDDLLORCLFEAMREWPLNPGPFRVAAEDVTIAAGTRRAKTIKKGTKLLVSTQSAMFDPRRVEHPMRED
PNRKPVDYMLMGFGLHWCIGAPLAYAQITQTFKPLLKRRNVRRAPGKDGKMTRFGPFPESLWVLYDH

>CYP1170Al1 (HYPMC 4126) Hyphomicrobium sp. MC1



METTPSHTLGLGDESSIWENLTPLLRGDPDNPMRILMOMMDRYGPVLPVNMANQRVVLISEPEYFKHVLVTKA
DNYIKYEFDGLKPIFGKSMITNDGALWQKIRMPOQOPAFHPDMFAEYIPYFLRAIDTKMALWADLAKSGETVEMV
EQTWTLAADMICKALEDRDMPENPHVVEKCVKTYTDVMNHRDIRLRKOQAGEVFEMTDEDPAKAMEVWASVPPA
VMGADPREMRERTLLKMIEATVADPSVPEFDOQQOQOAIDELKQYLWAGTETTALTLAWALYETSRRPEMAERIRQ
EGEQVYGDREPTAADYSGLAYTRAVIQETMRIYPPVWSLIRIAAAEDEIGGVKINPGDRVSIFSYGAHHNPKE
WPEPESFOPERWMAGNAKKQVKYSYLPFGAGKRSCIGGAMSQVENTLALSRLLRRFRPEYVGKDPAGLNATVT
LTPKGGLKFKIHELS

>CYP1170A2 (GL4 2417)Methyloceanibacter caenitepidi BAQ17853.1
Methyloceanibacter caenitepidi

MADMTVAYSPSHGLGEEDSIWFKLSALLNQEDPMOVLMALCEKYKGVLPVNLKNQRIVLLSEPEHAERVLVTN
ADNYTKYFDGLRPVFGRSMITIDGALWQKIRVPOQOAAFHPKMFEEYFPYLMSATDSKMDRWOQKLADSGETVEM
VEETWTMAADMVCRALFDREMPENPHEVEFKQVKTYTDVVNHKNVRLKNVRGELEEITAEDPAKAMEIWHSVPD
TVISANVIDHREKTLLTAMQEAEADPDFPEFDHRQVIDEMKQYLWAGTETTALTLAWSLYLLSQHPEAMORVR
EEAHRVCGDADPDWNQVOQLSYTRMVIQETMRLYPPIWGLIRIAAGDDEIAGHKINAGDKVSILTYIAHHSPK
YWEEPEKFDPERFAPERAKKRRKYSYLPFAAGKRACIGGALSQIENTLALVQLLRRFTPEYVGPTPAKIRATV
TLCPQGGLPFKIRKLS

>CYP1170A3 (Hden 2852) Hyphomicrobium denitrificans ATCC 51888

METTPSHTIGLGEESSIWFKLTPLLRGDPENPMRILMHMMDRYGPVLPVNMANQRVVLISEPEYFKHVLVTKV
DNYVKYEFDGLKPIFGKSMITNDGVLWOQKIRMPOQOPAFHPDMFAEYIPYFLKAIDTKMALWGDLAKSGETVEMV
EQTWTLAADMICKALEFDRNMPENPHVVEKCVKTYTDVMNHRDIRLRKQAGEVFEMTEENAAKAMEVWASVPPA
VIGAHPREERERTLLKMIQDAVDDPSVPEFDAAQAVDELKQYLWAGTETTALTLAWALYETSRRPEAAERIRR
EGEEVYGDREPTAADYSGLVYTRAVIQETMRIYPPIWGLIRVAVGEDEIGGVKINPGDRVTLFAYAAHHNPKE
WPEPESFQPERWMAGNAKKQVKYSYIPFGGGKRSCIGGAMSQVENTLALSLLLRRFRPEYVGTDPARLNATVT
LTPKGGLPFKIRELG

>CYP1170A3 (HYPDE 37808) Hyphomicrobium denitrificans 1NESI1

METTPSHTIGLGEESSIWEFKLTPLLRGDPENPMRILMQOMMDRYGSVLPVNMAHQRVVLISEPEYEFKHVLVTKV
DNYVKYFDGLKPIFGRSMITNDGVLWQKIRMPQOPAFHPDMFAEYIPYFLKATESKMALWADLAKSGETVEMV
EQTWTLAADMICKALEFDRDMPENPHVVEFKCVKTYTDVMNHRDIRLRKOAGEVFEMSEENAAKAMOQVIWGSVPPA
VIGADPREERERTLLKMIQAAVEDPSIPEFDAAQAIDELKQYLWAGTETTALTLAWALYETSRRPEAVERIRR
EGQEVYGDREPTAADYSGLAYTRAVIQETMRIYPPIWGLIRVAVGEDEIGGVKINPGDRVTLFAYAAHHNPKE
WPEPETFOPERWMAGNAKKHVKYSYIPFGGGRRSCIGGAMSQVENTLALSRLLRRFRPEYVGADPVRLNATVT
LTPKGGLPFKIRELS

>CYP1170A4 (W91l 06550) Hyphomicrobium nitrativorans

MTAESTAQQSGFGLGDESSVWENLTPLLKDPDNPMRLLMOMAERYGPVIPVNMANQRIVLVTEPELFKHVLVT
KVDNYVKYFDGLKPIFGKSMITHDGALWQKIRMPQOPAFHPDAFAEYIPYFIEATKSKMAHWAEFARTGETFEE
MVEQTWTLAADMICKALFDRDMPENPHEVEFKCVKTYTDVSNHKDIRLKRQADALFEVGDEDTAKAVEAWWSVP
PALFAADPREEREKTLLKMIONAMADPSIPEFDEQQAIDEIKQYLWAGTETTALTFAWALYLTSKNPEAAERT
RREGETVYGDREPTAADYSALQYTRAVIQETMRLYPPVWSLIRVATEPDVIGGKEIKPGDRIVLESYGAHHNP
REWKDPEEFIPERWMDKTQKQOVKYSYVPFGAGKRSCIGGAMSQVENTLALSILLRRFRPEYVGLEPPGLNATV
TLTPRGGLLEFRVQELS

>CYP1170A5 (BN1229 v1 3930) Filomicrobium sp.W

MSMIESPSSQFGEESIWEFKLSPLLKDPTNPMGMLMOMSERYGPVIPVNMARQRVVEISEPEYFKHVLVTKTDN
YVKYFDGLIPIFGKSMITLDGALWOKIRMPOQOAAFHPDMFAEYIPYFNQAIQAKLORWADLAKSGEEIEMVEQ
TWTLAADMICKALFDRDMPENPHEFIFKCVKTYTDVSSHKEIRVKKOHGELFEVAGADTAKAVESWWSVPPAVM
GADPREEREQTLLKMIEAAAADPEMPEFDHOQOAIDELKQYLWAGTETTALALAWALYLVSKHPEAAERIRREG
EMVCGDREPTAHDYSALVYTRAVIQETMRMYPPVWSLIRTAAGPDEIDGKKIEAGDRIVLESYGAHHNPREWD
APEEFRPERWMGDAAKKRVKYSYIPFGAGKRSCIGGAMSQVENTLALSVLLRRFRPEYVGPEPAPLNATVTLT
PKGGLKFRIRELS



>CYP1170A5(BN1229 v1 3918) Filomicrobium sp. Y

MSMIESPSSQFGEESIWFKLSPLLKDPTNPMGMLMOMSERYGPVIPVNMARQRVVEFISEPEYFKHVLVTKTDN
YVKYFDGLIPIFGKSMITLDGALWQKIRMPOQOQAAFHPDMFAEYIPYFNQATIQAKLORWADLAKSGEEIEMVEQ
TWTLAADMICKALFDRDMPENPHEFIFKCVKTYTDVSSHKEIRVKKOHGELFEVAGADTAKAVESWWSVPPAVM
GADPREEREQTLLKMIEAAAADPEMPEFDHOQOAIDELKQYLWAGTETTALALAWALYLVSKHPEAAERIRREG
EMVCGDREPTAHDYSALVYTRAVIQETMRMYPPVWSLIRTAAGPDEIDGKKIEAGDRIVLESYGAHHNPREWD
APEEFRPERWMGDAAKKRVKYSYIPFGAGKRSCIGGAMSQVENTLALSVLLRRFRPEYVGPEPAPLNATVTLT
PKGGLKFRIRELS

>CYP1171Al1 (Jann_2670) Jannaschia sp. (strain CCS1l) ABD55587.1 Jannaschia
sp. CCS1

MLRKWARFMVYKLNDPAFLENPADQLARMRAEGPLVRMKIPLLGTMWATTTDEATRKLLKSPDLFRRDPGPIT
GRSLAQKFWWLPRVIKPMLHTMIVTDDPAHARQRRLVEIAFARTSIEDMRPRIEATAHRLLDALPQTGPVDIV
AHYTRQLPFLAICELLGIPESAHAALTRRIAPLSAVSNPITAVYAMARLGGVORDFHAMFARARAEPPGPGLI
SALVHTDDNGAKLSEEELLSLTLLLFLAGHETTVHLINAGIVALAGDAALTRHFINTPDTRHLFVEEIMRSTT
PVTLTKPMFAAQDTDVLGANIRKGEMVAALLTAANHDPDRVDAPQELRPERRPNAHLGFGFGPHVCLGMQLAR
VEAVTALTALFARHPDLRLARPPGWLNRAGFRAPGRVVLDLRR

>CYP1173A1 (TM49 07375)Martelella endophytica AJY45550.1 Martelella
endophytica

MPMFSSSINVPVVAACDLEADAHETFAWYRRSFPFIALDTGGYVVLRHGDVARLMHDPRLOATETIAMPAQAGT
TOGALFDIFAHGMLTANGEAHARRRSAVSRALAGQVSEQFRQOHMRRAAQGLIEDCYARGRLELVSGYAEKLPV
MALASLLGVGDADLLAFMQYVYAMNAFFRPKPTADQVAAAEAAGSWIRDYLDGLLADAERGRSHGEFLARYAEF
AGQERLSRLEALVQIVQOLIIGGTESVRTALVAQIAHLMTNRDQWRAVCVDPTLVGKAVSEGLRFEPGIAGAIR
VSVAEIEIDGLTLPAGQLVLLSSLSALRDETVEDRPNVEDISRPNLELSRLVEGGGAHRCVADVMGRIELEEA
LLALVERLPWLRIDGLPAFHGHMEVRSVGECWVCWE

>CYP1174A1 (BN69 1943)Methylocystis sp. SC2

MEFHDPDEMPFAPNERPSWRSAKRNELENWPPAAYRETYFTLDGEFWPEVGRTHYLADPELIEDMLITRAESETR
DFITIGALSSVINRDALFEFVEGADWKWORRALAPAFRHDNLLALTPTEFVDCAKAQAEVLRASPHATPVDVMNA
TSNVTLAVIEKAVLGVTGAFDRGKFVAALQESFAATISWORIFILLRLPTRLPFPGSSKINRDMRYLYDETARL
LAARRASGGRTQAIIDRLLAAKDPESGRSMTDAELIANLYGFLVAGHETSAVALGWSLWLLAKDQASQERVRE
EARATIAGDADISDDTIEKLOFTKOQVIQESMRLFPPAAATGRQPREDMMLGPHKISKNEPVYAALWALHRHEKL
WDAPNAFDPDRFAPDKAKTRHRCAYMPFGAGPRICIGMGFAMLEMVAILATLVREFRFTPVDGHRLELAPDET
TRAKGGLPLHVRPL

>CYP1174A2 (B1812 07240)Methylocystisbryophila

MEFHDPDLMPFTPLEKPSLWAMRENFLVNYPRAAYREDRSVLPGFPPVTPKINLIMSPALIEEMLVTRAEEFSR
DRLTVSTLSGPINKESLEFFAEGADWKWQRRAVSAAFRHENLLAQVETFAACAREQAALWRRLEAGRPVDVAPA
MSRVTFEVILRSVLGAAPSEFDRGREFVAELAPALGAIGWRRICAIIGLPPDLIPHPGSFRAAAALRYLSQATRA
LIEERRASGVARNDLLQLLLSARDPETGRVMTDAELEGNLYTFLVAGHETSAVAMSWSLWLLAKDQATQERLR
EEVRAVAGEEEIGPATVEKLVFTRQVLOESMRLFPPAAGFARQPRERTTLGPYHFSKGETIAVLIWCLHRHEK
LWDDPHGFDPDRFAPEKVKARHRYAYIPFGAGPRICLGMSFAMLEMTTLLATFVREFREFSTAPGHRLVIDARF
TTRAKGGMPLLIEPIRPTAEGELAPAA

>CYP1175A1 (BN69 1113)Methylocystis sp. SC2

MFETINSSPFYPPEVKPAARPLREFPANLIALLNNNLEATPEQAYFETLVVAPGPPRMAFFTGPDLVKELLVTR
PNDFPKGKLOQVEVLRPMFGDAMISSEGGDWRWORSVAAPLFRHEEILQFGSIMSDAAAGIVAQWRAAAPGVTH
PTHROMMRAAFHVISNTMLVGGARQMLDATIEVGHADYYRGANWWVAYKLLGLPHWLPRPGGRRMRAHERRLRE
AVSQIVRQRKDSAAADNDLLGRMLRARDPDTGQOSITHELLVDNIVSFLVAGYDTTAFALTWTLYLLSQSPKWE
ARILEEVERVVGDAPVASIHVANLVVVQQOVLNESLRLFPTAPIVIRDIVEDMEFNGTIVPAGSIGIIPIYATIH



RHRRIWEDPNREFDPSRFAPDSTKKPTRFEYLPFGAGPRICIGASFATIEATIMLATFVRAAHFELAQEQQOVRP
AGRMFLFPKDGMPMRVALRKTAPHA

>CYP1181Al1 (PSE 2866) Pseudovibrio sp. (strain FO-BEGl) AEV37374.1

MENKISLYRPPAPYPGEAAEGWRNEFSNYLSSDPLGVIPKELYECAIFQFDDDDPRKEFLVNEPKLLSRVLEEQQ
ATFPKGGGIAELLKPILHNGLVSAEGVDWODOHEMVAPIFSNSSVRISFGYLOEALSSEVERLLTYSETGQTTI
KLAEEINFLVADVNFRCVESKPIEIQLEHOCENSIMKYEEEVAGTALDLKRESGGGOPAFTEAALKTAENVRA
VISQIIDEHMYNKPPNTONFFQIFQEARVPSTGKRFTKSQLVDOVASIFLSSHETTSAALCWSVYILAQCPET
VERIRTEVQLVTACGRISYEHLPRLRFTRDVFKEVLRLYPPVLYLSRIAREDTTLGDTLIPKESMVIISPWVV
HRHRSFWENPDMFDPDRESRGEAKATLGSYFPFGLGPRMCTGASYVTFLGIKVIARLCSMEDFETVNTDEVRP
DSTLYLKPSRPVLCKVHKRKFSK

>CYP1182A1 (PSE 0230) Pseudovibrio sp. (strain FO-BEGl) AEV39812.1

MDTNNSLYRPPAPHPYTEGTGDEFDGVETNLLKHLPEELYKADVVDISTSDRTNYLVNDPDLISVIFEEKPEIF
VKAEGMIELLRPLLGDHPIVTSNNRCLDORDMIRPIGTMRTQQVNFEHIQDSIGRFSDYCEEIQNENRVIDLS
LLLRRLNADIAYRMLEFSNELPKDVFKEINSHARDFELRISQLIRETAEQGVAWQLPKLPQTAMYAAQQLRYLV
SMLIDGNIQSNSEFSHHSFLHKFLIARSPETNIPFTRKOLIDHVTTILNSQELAAAVLMWAFEVLSQCPEAKQK
IREEVRKVAGHDDIHFEQLSRLRYTRNVFREILRLYPPTIPHLTRRASRPLKLGKLDLQEGTQITVSPWIVHRH
KOYWENPDREFDPERYMRKDQHI IMKSEFLPFGRGLRMCTGASSAILOGTLILARIVSKFDIDILNADKVEPEGV
LFLEPTRPIVCKVTPV

>CYP1186Al1 (SLG 20150) Sphingobium sp. SYK-6 BAK66690.1 Sphingobium sp.
SYK-6

MARDIPDYPLDIFTHDAVRNARDVDDALREFAPAVRLADGTVMIGRHAHVAPGLMDWKSEFSSTSRPWHDPASL
RPEILLTDDPPRHTRVRRVIGDALSPRTLDAMKTVEFTAGAQALVAELKARDGKEIDAVEDVTRREVYTVEPDA
LGLPPGDRTHMHGEFSNMVWATMGPENALFREAMVEDFGPVITWLNEVCDREVLNPDGEGMLLFRAADEEKITL
DEAKLLLQTILSAGADTTYITMANALRAWAEFPOEFAKVOADPKLVRNAFDESLRWDSPSRMAGRITTVDVPV
DDMVVPAGTRVGLMFAAANRDPREWDDPLDYRIGRDLRHSLGEFGYGIHACVGRTLAYMEADALLGALAQELDS
IELTGPVEPWMTTVGHGPARVPVRLHFR

>CYP1186A2 (WYH 02150) Altererythrobacter atlanticus

MTSPIPEFPADIFTPEAVRNAREVDDELREFAPVVRLRDGTVMLGRHEHVAAGLLDWKAFSNTSRPWHDPGSP
RPEILLTDDPPRHTQVRKVVADALSPRALERVKAIFQOAAREFVDELRARQGEVVDGVGDITQAYIFRVLPDI
LGLPQEGRHHMHGEFSOMVWATMGPPGELYDEAMONDESGVIAWLERTCEREALDLEGIGAEFFRAADRGQVTL
DEAKLLLQTVLSAGTDTTYLTMANAIRAWASFPDEYAKLRADPAKLRGAFDESLRWDSPSRMAGRITMRDVAT
EDYVIPSGTRCGLMFGAANRDPRFWDAPGEYRIERDTKHSLGWGYGVHGCVGRVLAQMEAQALLGAIVREVES
FELAGDYEPWMTTVGHGPIRLPVRLNFA

>CYP1187Al1 (SKP52 13590) Sphingopyxis fribergensis

MTSTVQDADPAQLDFANPQVMECPYPIYESLREKAPVYFAEKLGFWLITRYDDCLNAIRDPQVESSKMGEFRPG
SVPDEVMRIYNEEGFGDLPDTLVSNDPPSHTRYRKLVDRAFTAGRVROMEDYMVVVVRELIDAFIEKGRLSVM
QODFAVPVPMYVIADQLGVPRSHRDRFKEWSDSAVAPLGLLLSDERKIECAKSAVEMOHYFVEVEFADRRANPRD
DMISDLVTKEIDGAPLSIPELLSILNQLLVAGNETTTSAIAASIVRLANEPELVELLAKEPGKCDNFAEEILR
HESPVOGLFRMTTADVEVAGVTIPKGSLVNLRYGSANRDERKYECPEVEFNVARANASSHLAFGAGIHHCIGAQ
LARREIATAARELTARLKDIRLVEADKISHAPSVILRALNEFEIEFSKR

>CYP1204A3(Ga0102493 111100) Erythrobacter litoralis DSM 8509

MERELENASGSRAAPPRRLEDVDLFAPGAQEHWYDAYATLHEHAPVORLPGEGLTPESDAFVLTKYEDIKRVV
RDWERFPPTLSLLVAQILESGEMPAHIPDIDAMVASIVSLRPTPELWRAHRKELTDPWVGPGCTRHAAMIERH
VDDLLGPMIDRARAGETIDFVAEFARPLPORVMASVLGFPQVDIPELEEWGNAQVMSYVHGRTHRNLLTPEQT
AEKFRLLDGMKDYVAEKTREKRANPKEDMISEFLTQTRYEALGRTLTDDEVGGIVYAMVIGGLETTQYATAEQA



QLACEREGLFDAIRADRTAIRTFIEEGMRLRSPTQGLSTRICARDEVFQGVRVPAGSMLHLRWAAANIDPDEF
ENPLEVKLDRRAATRHLAFSQGPRSCPGSNLSRLEQTIAWNRLCDTLSGIAYAPGNSFAHQGGIMLGIRELWL
DLTPA

>CYP1204A4 (BG023 11284) Porphyrobacter sp. LM 6

MGTEGAPRSLEEVDLFAPGAQEHWYDAYATILHAESPVORLAGEGLTPGTDAFVLTKYDDIRRVVMDWDREPPT
LSLLVAHIQOSGEMPTHIPDIDAMVASIVSLRPDPELWRAHRKELTDPWVGPGCTRHAAMITGHVDDLIAGML
AKARAGEPVDEVADFARPLPQRVMASVLGFPOQEDIPRLEQWGNAQVMSYVIGTTHKNILTPEQSAEKFRLLAG
MKEYVAEQTAKKRARPODDMVSEFLTQVEYQALGRKLTDDEINGVVYAMVIGGLETTQYALAEQAQLLCERPGM
FGTLRGDRGAIRTFIEEGMRLRSPTQGLSTRICAHDEVFQGVHVPAGSMLHLRWAAANIDEEEFEDPLDLKLN
RKAATRHLAFSQGPRSCPGSNISRLEQOMIAWDKLADAFADMEYAAGNDFRHOGGIMLGIFRLLLNLTPA

>CYP1206B1 (HNE 2797) Hyphomonas neptunium ATCC 15444

MPDIASLTSLESLGFTGGRDSFRAFCARVFADDAPRLLRTEAGELVVFRHGDLRAFGALPEVGALPPGVMFE PG
LHOLPPGAPLPPGGGIGGVISHQVFTANPPIHMPVRLTLLRQLSPKQAALLEPVARNVVQGLLDTLKHRDEID
LVEDIAERLTARFWGALIGMTETEMAEAALAVRDMTAMFLIOMTRGDLOTADTATATYGRLVETAALRSLAAG
THPFVTELAADLAKIEAQDDPDEAGIVPPNVGKLLAGNLVDGFHTAAIGAVNTLFALLOQHPDTFTEVLAAPEK
LPAVIMEALRLEPPVLFLRRYMLRDLDYAGIHIPKGTQVLMLWAAGNHDPAVFPKPQIFRLDRDHRGITTEGG
GAHICPGRHVALMLIRLLLEETAARGLRLSEFTDAPYAWLGNHAMSQLPHMRFEFRVG

>CYP1221B1 (HYPMC 2525) Hyphomicrobium sp. MC1

MSTSIATSHTAKLHKGLPPGPKGTLIGGNLSQIGPRRVDFFLKLAQTYGPIASFRAGRWRLEFLVSDPELIQQV
LVTDARSYIKHFGARTFKPVLGNGLVTSEGDEFWLTQRRLLOPAFLKTQVLSYAPVMAELTEAMLAKWVPGTSV
DIAFEFSALTSATALKTLFGLDDHGDRVRVDESLRLTFELLTHRLDSLEQVPLVEFPTPANLRLKRATIADVNAV
IDGFIAQKQAASPGNDLLSTMIAAQREDGTOMTAQQOLRDEAMTLYLAGHETTALTLTWSWYLLSQHPDVEQKL
VAEWQRVLGGRAARASDLSALTYTAAVINEAMRLYPPVYVIGREATTDLELGGYRVKKGYTILMSQWVNHRDP
KYFPEPERFLPERWLDGLASRLPKFAYYPFGGGORLCIGVHFALMEAATIVLATVGQOQFKFTLAPDAVIDIMPQ
ITMPPKYGMPATLMRR

>CYP1221B2 (HYPDE 29763) Hyphomicrobium denitrificans 1NESI1

MSKAVIVSRHGLPPGPKGSLIGGNLGQVGPRRVDEFFLDLARTYGPLASFRIGRWRLFLASDPDLIHQVLVTDA
KCYIKHFGARTFKPVLGNGLVTSEGDFWLRQRRLLOPAFLKAQVQSYAPVMANLAEAMLAKWHTGKSVNLEFE
FSSLTSAIALKTLFGLDDQGDRERIDESLROVEFDLLTARLDMPFQWPLWLPTPTNIRLNRALTDVRHVVDGE I
AAGRARPRGSDLLSTMIAAQHDDGTGMSDQOLRDEAMTLYLAGHETTALTLTWSWYLLSQHPATEKKLVEEWQ
RVLSGRAPTPSDLTALPYTAAVINEAMRLYPPVYVIGREATTDLELGGYRVKRGYTVLMSQWVNHRDPKYFAE
PERFSPERWLNGLAARLPKEFVYYPFGGGORICIGSHFALMEAATILSTVGOKYKFTLSPDAVIDIKPQITLPP
KYGMPATLERR

>CYP1229A2 (M446_3515) Methylobacterium sp. 4-46

MAAPDPAPADTAPVARAALEADPHGMLARLRAAVPFIRTDDGVVMLLRAADIQALVTDPRTROVETEFAMLRG
ITEGPLYEFFRLTALLSNGEVHRRRRAPMARSFAFQAVAALRPRVRALAEDLVAARAARGRMNLVADYASPLP
ARATAAILGLPERDVPDFTRLVYAMARTLSSAYRPEDRPEAEAAACRLTDYVDRLVAERRRAPRDDLISAFVP
LIDAGDAEAAAETRMQIVSLILAGSDTTRAALAIQIGLLLSHPAQWQAVCRDEALIPGAVAEALRYEPAVGSY
PRFTLEATPLDGGVLPAGALVSFSTLSALRDPALCARPEVFDIRRSDHPRWHLVFGGGAHRCLGEALARMELE
EGMRALTARLPGLRLDAPLTVRGSAGIRRVEEVPVSWPA

>CYP1229B1 (Mnod_4829) Methylobacterium nodulans

MERQVRRSDDDPRTAEQPDATIPILSVAELEADPHGVFRHYRPRMPFVAHEAGGFLVLRSRNVEQLMRDPRARA
TETAYPEMRGIHDGALFDLFEHGMLTANGTVHRRRRSPFTRTFAARLIEDLRPRIRATAEALVGSWMDEGEVD
LVEHYTALIPARTIAGLLGLPQADIPHFTRLAYEVSRVLSFAFGPEDIPDLQAAAGELKDYVARLIEERRRAP
GDDFLSRYRAEAEEASDLSPLEITAQIVQLITIGGTDTTRVAGAMQVALLLOHREQWEAVCRDPALIPRAVTEA



LRFEPSAASSARLTQEDIALDGHVLPAGAVIILSTMSAMRDEQVYARPDVEFDIHRTDHPRLHPVEFGGGAHRCI
GEALARAELEEGLAVLARHLPQLRLTGAMPKLQGHSGIRRIDRMCVTSGTPRMLRATLDAGWPQTMRLDK

>CYP1229B2 (Mrad2831 2099)Methylobacterium radiotolerans

MNATEDLTRQAGPPGSPADVPTLTVAELEADPHGVFRAWRPRLPFVGHEIAGVLILRARDVDPLMRDPRAQAT
ETLYPESRAIPEGALFDIFAHGMLTANGAVHRRRRSPFTRTFAARLIEGLRPRIRVAAEGLVRDWLGDGEVDL
VARYTAQIPAQATADILGLPRDDIPRFTHLAYEVSRVLSFTFGPEDIPDLEAAAVALQDYVAATILAARRSAPR
DDFLSREFLAEAEAAGELTPQEVVIQLVOMIIGGTDTTRVAGAMOVALLLOHPEQWAAVSRDPELIPAAVAESL
RYEPSAGSAGRVAREDIPLDGHVVPAGSLMLLSTLSAMRDETVYARPDTFDIRRTDLPRLHPVEFGGGAHRCIG
EALARIELEEGLGAVLRLAPRLRLTGAMPVLRGHSGIRRIDALRVAA

>CYP1229C1 (BSQ44 01320) Mesorhizobium sp. B7

MTATATRKRPTKVDPDDFRPDPHAGFARHRPLSGVLQIGAGFPTVVRYADIMALMTDTHTROQLETEALVHRGI
TKGSLFDFYANSLLLSNAPAHARRRAPLSRAFAFRLIQDLRPHIRALVGGMLDEIGTRGETDFLAAFASPLPA
RLTIADILGIPREEAPDFAAKVYTMTRGLGGFRDEDFPAIEAAAADLVRYVENLLEERRRAPREDFLSSYLARV
DEDGTLSAIETLMQIVSVIVGGSDTTRFGLTSTVSQLLORRAQWEALTADPALAPGAVLEGLRYEPPVGAIGR
VVTVPVEIDGVRLEPGTVVNLSILSGQRDETVFAEPDVFDIGRODHPRWSLSFGHGVHRCVGEALARAEMEEA
LIVLSQRLPELRLAGDPPIAKGHTGIRGITAMPVAWG

>CYP1246A3 (BSY19 2521)Bosea sp. RACO05

MTESRATHLTTACPHLEGASLCPAAGESTAPARPTGAPDYEPPRPRPLGPLSALLRAAWRGDGDLLSLLPKEA
YEVDVSPLGYSRRSILIVNAPELTRTVLTNPTEIYPKNDLMVGALRPLVGDSIEFVSDGAPWRROQRRMIDPAEF'S
HIRLTRAFGAMTAALDDCEARLASAARSGESEFSIDLSMSQLTADIICRTVESTSLDTDVARDVEFTSFAHFERR
VAHVEIRRLIFDRAFKDIPQKADVLESCRLIRAHMGTLLDSHLAAGASEDDICSAVIAARDAETGAAFTREEL
IDQLGVFFLAGHETTASALTWAMFIAAERPEVAQRIRAEVEDVAGTGEIGFEAVKRLTYTRNVEFKESMRLY PP
ITFIPRVAAEATTIGRYKVKRGAMIMIAPWTIHRHEKLWRDPHREFDPDRFLPEREHEMVPGAYLPFGEGPRIC
VGAAFATLEATLILARLFRREDVHPLEPGKVEPVARLTTRPKHETIMAQARLRAG

>CYP1246A4 (AEM38 14625) Hyphomonadaceae bacterium UKL13-1

MGPLASLVRVIRQGDGDLLSLMPADAYLLPMGPLGYSRRSIQIVNDPALTKPILADPEDIFPKNDLMVGALTP
LVGDSMFVSSGSLWROORRMIDPAFSHIRLAKAFPSMVGALDDFEVRLOAAAASGQEMSLDLAMGQLTADIIC
RTVEFSASLANDTARDVFESFAFFERSVAHVELVRLIFGKPFDETIPOQRADVLEACARIRGHIGRLLDTHLEAGA
QFDDIAAAVIAARDLETDTREFTREELIDQLGVEFFLAGHETTASALTWAFFIAAMOPAVADKVQAEAVAVAGSG
PIEFDHVKRLTYARNVFKEALRLYPPITFIPRVAARATMIGSKKIKRGTMVMIAPWAVHRHQSLWPSPDVEDP
DRFLPEREHEILPGSYIPFGAGPRVCVGAAFATTEATLILARILRTYRIEVQQOPELVRPVARLTTRPAQEVMM
KVSLRT

>CYP1250A3 (BSY18 805)Blastomonas sp. RAC04

MRIDPANPVAPTNIVRRFGMDQVPDHVPPELVRQAGLIYSPEFLADPYTFFPAMHERFPPIFYDVGPEFGNAWV
LTKHEDALFALRHAEYFSNEDATPFPRDPNNYFYFIPIEIDPPEHRKYRNIVDPVVSPQGVLKLEERTIRALAN
ELIDEVIEKGECEFDEVFGRPLPVLVFLDLMGLPRDMCDTEVSWAMALLHSNDRKIMGDTLKTIGDYLTTAIA
EKEANPDDGLVSRIVHAEFDGKRISDKEAFGEFVTFLFIAGLDTVEFATLNNIWLWLARNPERRQEIIDNPDNIN
AQVEELLRVEFSVTFSGRTVAQDVEVRGVOMKKGDKVTSILPACNYDPDVEPNPTVVDENRPKKITILAFTVGIH
SCMGAHLARLEIKIALQEWLKRIPDFKVRPGAETVYRPGGVIGPESVPLVW

>CYP1258A1 (Mex 2p0017)Methylobacterium extorquens AM1

MEFIKVSQVSGLELNKPTHIEVEGIDLVLLGTGSKISLFESRCPHOGAFLHEGAVRNGALVCRAHGWAFDADTG
VCRGKQGIALTSIPLRIEGDDILADAEAVRALADRRKTEGRSSETVASVIQSQRTINDLPGPAGLPVLGNAHQ
INLEQLHVTMENWHEQYGSFFKFRILRONATAVAHPHLTIRMVLRERPHNFRRISSIESVFQEMHAQGLESVEK
EEWRYQRRIVAQALNARQIRLFFPKMOQITERLMRRWSRASEDGRVVDVQEDLMRYTVDVTSNLSENYDMNTV
EKEGDVIQDHLEHVEFPMISRRVNSAVPYWRYFKFQRDRDLDKALVALKGIIDDITIDKSRDRLKONGGNVEAGN
LVEAMLOLOETEGAITNDAIFGNVESLLIAGEDTTANTMVWILHFLSSRPEVFKRMOQEEADEVLGGSDVLPDL



ETANRLIYHDAVINEALRLKPVASIWPMEACSDVVMDGVAVPAGTPVFLLTRIPTLVDENGVPAPEFDPERWL
RKDASTTHEDNVMVPFGAGPRLCPGRSLSLLEIRAVMSMVSRRFELELPTDGPSVGERFAFTLIPTNVRLRFK
ERNKYPAGPQFTIAPTAESVRLGA

>CYP1275B1 (HNE 1343) Hyphomonas neptunium ATCC15444

MPAAPALOKLTVGGOAFLRDPHARLTCALEAGPLAQTRLLVFGRITAVLSHAGITEMMKDAGREFTVDARNAGH
SSALGMPFLPKSLKLLAENLLTLDEPHHTRLRRLADAPFRRAATEGMRPAVEAQCARLLDEMARSGNTDLVSG
LCRPLPIQVICDLLGLSDARREGLVRVFESGEFSGAGTLEAIGVLMKTGWVQSELRQEFAEVRAVPRPGLITELV
HAEAEDGRLTEDELLSMVEFILFAAGHETTTHFISSSVWTMLTQPGAREATIAAMDGEALNVAVDELMRESGPVQ
FTKPRYAREDTEFLGQPIKRGKPVMALLAAGNLDPAAFDDPLTLNLGRRPNRHLSWGWGPHLCLGMHLAKAEC
EIALROQILERWPGVEIDGDPAALKWSQRPGVRGLARLPLQLKS

>CYP1281A1 (Sphch 2114) Sphingobium chlorophenolicum

MSARSMAELVESGELTLKDEE IVKCPYEAYDYLLEERPVYYDAGGDEFYVVTRYDDLRAALKDTTMENSDGASA
KHRANVNPERNKKIEDLEFLEQGWPRERPIGNYEGAEHKDRRMIFESFLRASKAREYDDVIEQIANSLVDGEVE
DGHAEIVSQYSEMLSIKTICHLLNAPDDAIPIVKRSMDAMLANIGGIMTDEEAFENARREIDAQRYFKAMIDR
LREAPEDTLLSALVNAKLPSGEMTDAQLLRHVMLDMEFMAGAETSAKAITSGVLILARNPQLRAETAADIKGKL
QPFIEEVLRLEGPASQATRIAVKDVELHGVAIPKGSMVIFRLAAANRDSRKFGCPANLDIGRKNAAQHLSFEFGS
GPHACVGAPLARRELWYGFKALLDRMEDIALAPDATVNYLPNMVFRGIDALKITEFRPRADRPTPQ

>CYP1291B1 (HYPMC 1141) Hyphomicrobium sp. MC1

MTPALYPPTVTPPAQPLPLLPFLRRFIRNPLRAIPQAVYEEPVVTYGKKRPLLAWVTINPALIENILVKNAEQF
PKTRLDLRVLRPIVGDGLLTAQNESWRWORKIASPPFRHTELLTYVPTMVDAADECIAQWRORGSAPEFTTDVE
AAMTDATFAVVARTVLAGINTAEGDRIKASSRSYLDPISWEVAASMLOYPETYWHPGKARMRRSADELRATIMR
RLVAHRRSGGASGNDLVARMLAAKDPDTGEPMSDDMLADNLATFLFAGHETTAKALTWTLYLLARAPEWQODRL
RDEISAVAGSAPITPETVTKLPTVSRVLKEAMRLYPPAPVMTRVTAVEMDIGGKTLPKSTLIVMPIFITHRHR
ALWEDPNRFDPDRFLPEKEARYARTQFMPFGYGQRICIGSSFAILEATAILATLLRHARFEWDGKFAPEPVSR
VTLRPKGGMPLTVRPL

>CYP1291B2 (Hden 0645) Hyphomicrobium denitrificans ATCC 51888

MVGVRDVNTIPPPEKLYPPTVQPPERALPLPRFIARFIRNPLOALPRAVYTEPVVTYGSKRPLVTWVTDPALT
ERILLKDVEHFPKTPLDRRVLTPMLGNGILTAEGESWRWORKIASPMFRYAEILAYVPAMVEATEQLLDTWKQ
RGHAFTTDVEDAMTETTEFSVIARTVLAGIDETEASAVKHAARTYLDRISWEVAAAILRLPPTMWHPGKANMRT
SAKEVRTIVERLLAQRRAQPGSGNDLVARLISARDPATGEQMSDATIVDNLATFLFAGHETTAKALTWTLYLL
ARAPQWODRLRDEVRHALRTSQRVSPGTIERLPLTLRVLKESLRLYPPAPVMTRLANQDLDLAGTHVPRGSLI
VIPIFVLHRHOQRLWDDPGRFDPDREFLPENEAKYPRTQFMPFGFGPRICIGSSFALIEATAILATLLOGARFEW
DGRHAPEPVSRVTLRPKGGMPLIVKPL

>CYP1291B3 (HYPDE 35128) Hyphomicrobium denitrificans 1NES1

MNALPTSETEFYPPTVQPPDRALSLPREFFARFIRNPLOALPRSVYSEPIVAYGKKRPLVTWVTDPELIERILLR
DVERFPKTPLDRRVLTPMLGNGILTAEGDSWRWORKIASPMFRYAELLSYVPTMVEAAEQLLETWKPRGOKET
TDVEEAMTETTFSVIARTVLAGIDENEAGAVKRSARIYLDRISWEVAAATLHLPATMWHPGKANMRSSAREVR
AIVQHLLAQCRKARGPNGDLVARMIAARHPTTGEQMSDTAIVDNLTTFLFAGHETTAKALTWTLYLLARSPOW
QODRLRHEVQHAILSSQRVGPGTIERLPLTLRVLKEALRLYPPAPVMTRLAKEDTDLAGTHVSRGSLIVIPIFEFV
LHRHRRLWDDPDREFDPDREFLPENEAKYPRTQFMPEFGYGPRICVGSSFALIEATAILATLLOSARFEWDGRHVP
EPISRVTLRPKGGMPLIVKAL

>CYP1291C1 (BN1229 v1 2138)Filomicrobium sp. W

MPTRLTPNTDVQFVPATSDGNGLYPPSITPPDOPLGFEFDFLRQFIANPLRGLPROQVYEEDLTLYRPTKKLTVL
WVSGPAIVEELLVGKANLLVKSPLEKQVFAATLGDGVLTSDGALWRWORRVMAPLFRHNEILSYVPTMAQVAE
EQVTEWRRAFAGSQAIDEQMMT STEFKVIMRTMLVGGDRSEGEAIMRGGSEYLARVSWEMAHALLHLPTWLPHP
ASROMRRASQTVRSALSDIITRRRQSAVEGTDLLARLLNARDPDGGEPMTQODOQLVNNLSTLLEAGHETTAKAL



TWTLYLLARAPEWQQSVRDEVNRIVGPTSIRAEHIDKLVLTTRVLKEAMRLYPPVPVVARQPKEAFELAGTPV
PANAQIVVPIFATIHRHRKLWKDPDRFDPDRFLPDRETEMARTQFMPFGAGPRICIGOSFAMIEAVTLLATEVR
GARFDWDGEHLPEPISRITLRPKGGMPLTVTPIL

>CYP1291C1 (BN1229 v1 2138) Filomicrobium sp. Y

MPTRLTPNTDVQFVPATSDGNGLYPPSITPPDOPLGFFDFLRQFIANPLRGLPROQVYEEDLTLYRPTKKLTVL
WVSGPAIVEELLVGKANLLVKSPLEKQVEFAATLGDGVLTSDGALWRWORRVMAPLFRHNEILSYVPTMAQVAE
EQVTEWRRAFAGSQAIDEQMMTSTFKVIMRTMLVGGDRSEGEAIMRGGSEYLARVSWEMAHALLHLPTWLPHP
ASROMRRASQTVRSALSDITITRRROSAVEGTDLLARLLNARDPDGGEPMTQDQLVNNLSTLLEAGHETTAKAL
TWTLYLLARAPEWQQSVRDEVNRIVGPTSIRAEHIDKLVLTTRVLKEAMRLYPPVPVVARQPKEAFELAGTPV
PANAQIVVPIFATHRHRKLWKDPDRFDPDRFLPDRETEMARTQFMPFGAGPRICIGOSFAMIEAVTLLATEVR
GARFDWDGEHLPEPISRITLRPKGGMPLTVTPIL

>CYP1302A1 (LH19 08305) Sphingopyxis macrogoltabida 203

MTESSAQPVRTPVHEFDYIADPGVLADCHARYWELKETAPPVFWTNAHGGHWVCNTGSSVONVVRHPETIFSSR
YLSIPPNPDQPKMIPEMLDPPEHRPYROMLRPFFESKAIEPLEDRVTAWTDOQLLDGVTGKGECEFVEAIGSRL
PVAVFMELFGFPMEKFDEFRHLVTGFFHSQASNEVRNNLAQQIVGHLAELTIQORMAEPRDDMISKIIVSEVDG
RKLGFEELMSIGFLMFLAGLDTVTNAMSFGMRHLAHDDTLRORAIDDPSVIPNLVEELLRRYAFVATPRYVVE
DTELEGVKLFAGDCILAPLPLVGWDEGLTEDPKTVLVERQFYRHAAFGSGIHTCLGLHLARMELIVEYRAWEG
RIGHFRQVTKGDETCRGGSVMALEHLHLAWDA

>CYP1302A2 (Sala 0872) Sphingopyxis alaskensis

MSESPVQPARSPVFEFDYIADPGILADCHARYWELKETAPPVFWTNAHGGHWVCNTGASVQHVVRHPEIFSSR
YLSIPPNPNOPKMIPEMLDPPEHRPYROMLRPFFESKAIEPLEGRVAEWTDRLLSEVADAGECEEFVAAVASRL
PVAVFMELFGFPMERFDEFRHLVVDFFGARASPEERNLLAQRILGHIAELTIQARMAAPEDDMISKIIVSEVDG
RRLOFDELMSIGFLMFLAGLDTVTNAMSFGMRHLAHDSALROQRAIDDPGVIPDLVEELLRRYAFVATPRYIVQ
DTELEGAQLRAGDCILAPLPLVGWDEALNPDPATVSVERQFYRHAAFGSGIHTCLGLHLARMELIIFYRAWE'S
RIGHFRQVETGDESCRGGSVMALEHLHLAWDA

>CYP1312A1 (K663 17821) Sphingobium sp. MI1205

MTLSDLAPVPPHVDPALVRDFDIYNDMGLLTDPHARYVELLRDAPSEFFWTPRNGGHWVACGYQTVSKVYRDFEFR
VEGNDNLGIPKPPVMPARKAFIPSQLDPPEHAAYRRLVDTLFTPARLAAMEEDVRALCNSLIDEFIDKGRCEF
VSQFALPLPVLIFLNRMGIPSDRYEELAGWVQEHNSGKTAEARLAALDRIASEFMRAILDRAIDGHHDDWVSEL
LOMRLGDQLLPRDDVVLPMAITIFFGGLDTVKNALAHIALVLASRPDLOTMIARREVNLANAVEELLRFRGLV
NOORIVRODTAFEGAQIRVGEMVHICNGTSGLDPKANACPMAIDLERTGIKHNTEFGOGRHFCAGAPLARLELR
IFLEEWFARIPQFRLANDKIERSTGLINTIESLHLAWKD

>CYP1326B1 (TMO 0531) Tistrella mobilis KA081020-065

MTVDYDPRDPQIRNNPEFPSFRRLODEDPVHWNPHLRAWVITRYADVRKVALSRRMSPDRLTPEFYDSLPEARRG
VVGELIRYLNLWMVFRDPPEHTRLRRLMNEAFTPKAVERLRPNVERIVGRLLDDLLPRGEMDLVRDFAYPLPA
TVIMDMLGVPHDQLDREFKDWSDDLALFLGSARDVPDKYERARRGALEMSSYFREVIADRRRRPGEDVLSALIA
VGTPEERLTEDELIAAAMLFLFAGHETTTNLISNGIYSMRMHADAWARLVADPSPELLATAVEECLRYDGPSG
GIARVVRVTHEMEGRELKEGDRVFAMLNAANRDPRVFEAPDDEVIDRSPNRHLTFGOGIHFCLGAPLARLEAE
IACREIARRIPDLTLGTTAPDWHDSLIMRGITSLPVHFRPVKSAAA

>CYP1326B2 (RPD_0041) Rhodopseudomonas palustris BisBb5

MPNLDFADPKINADPFPVFAQLRESDPVHWSPVLKAWVITRYDDVRRVAVSNADMSAERLAPEFFATVPAESQS
GFANLMTYLGKWMVFRDPPEHTRLRRLETKAFTSRSVMALEPNVGEIVALLFDEMEQKARSTGVVDWIADFEAY
PLPATVMMDLLGVPRDDLHRVKDWSNDIALFIGTSRATADKYLRAEAGAKAMAEYFRGIIASRTVDPQODDIIS
QLVTEPDKREALTDDEVIATCILLLFAGHETTTNLLGNGEFYYTMNAPEQWARVKDDPSLAETAVEEWLRYDGP



SGALVRVVTADVEFGGRTMLOGORVFAFINSANRDPEQFGDADRLDLGRSPNPHLTFGHGIHFCLGAQLARLE
GOQIALRALIERFPGISLATDSAPGWRDSIILRGMQSLPIRLR

>CYP1330A2 (K663 17521) Sphingobium sp. MI1205

MSKATDTADAPLSFADPAVORCPEFSSYDRLREERPVYHDPVTGNYVLTRYEDVRKALLNVKALRNRTGINSTR
SDPTANRIYEEKGWLPIDTLVSNDPPDHRIYRTLVDKVFTPPRVAALEPRIKEIIDELIDNEVDAPEIDFLEA
FAVRLPMYVIAEQLGVSRAHMDRFKLWSDVSVESVSPVLTSEREVETIAETILTEMORYLAAETESVRQTPNDTL
ISHLANTDTDGRLLEMRELLSITHQLLVAGNETTTTTLASGMKLFIEQPALAEEIRQDPARAKPEFVEEVLRTL
APIQTLFRRVAEDVEIAGVTIPAGSLVEVRYGAANRDPKQYAEPAKVDLDRTNAASHLAFGAGPHLCIGNQLA
RGELRLAFOMLTRRLTNFRATRGDDSYSWMTSYTIAHGPDQLWMAFDRL

>CYP1337A2 (K663 20558) Sphingobium sp. MI1205

MEITODDLGTYASGEVQRCPFPFLNRLLEEAPVYRDPGTGMYIVSRYDDIHYVNSHPEIFSSKTPIMINRQTS
VSEEVAKRYRERGWPEEHVLAFADPPEHGLHRALVDKVEFTPSYVKKLEPYALKLVDELIDGFIEQGESDLGSG
FAVHLPMYITISDOLGVAREDYEQFKLWSTAWVDRNDPNCPPDRELMLTDRMIDMONYLAARAREYEAAPNDNM
LSRLVHAEVNGEKLTMGQLLMIAQLILVAGNETTTTGITSAMYMILTDPALKARLLGDPTMIPAVIEEMLRAH
APVPHQYRYTTODTELQGVSIPKESVVQVSYLAGNYDKAKWECPEKIDIDRKGVRNHLAFGRGIHFCVGNQLA
RMEMRVAIARLLERLONIQISDKHPAPKFMEHFQIHALESLNVTEFTPGPRTAG

>CYP1349A2 (Ga0102493 111520) Erythrobacter litoralis DSM 8509

MKPRAAGEFMRAPWEAYAAMREEAGPLWTEPETGVVEVLDYALAEEVMRNHQOREFSSFADRAAMRKGGLPAEVLE
IKAQGWPLALTMVONDAPDHDDYRKLVGPFFLPRRLKLMEPEFVAGRIGELLDAIDDKGGRSDFFPDFAVPLPV
SVIGEYLGMRHLGDDTVKRWSDAFADEIGFLTSDERAVEIAKLTLECHRAMVALCDGRRRGEGKDIITALANA
TRPDGERLGNPELLSILTQLMVAGNETTTSTLGFALLRLARDPALYARLSAEPEKIAPFLEEVLRLDSPIQGQ
FRKAVGDQOLGGHTIPDGTMLHVRFGAANRDPRVWGAGAGDVOLDRRPPKPHMAFGNGIHFCVGAALSRLEMR
VALGEILSRYRSVRLACAEEDLPFRTNFHORGMTSLPLEFER

>CYP1350A2 (K663 18056) Sphingobium sp. MI1205

MDGTVPHAFYERDNLANPFPLMAQMRAEAPVERTIDPAGREIFVVTDVRLIEEVAKRTGDEFSNRFGHLLMAGG
GADQEVASILASEPLEATLLLTSDDPEHOQRYRALVNAAFATGRVSHMEDRIGELIDELIDDEFIEDGRVDEVDQ
FAVLLPTYITADILGLPRDKYDKVKLWSDAVITVVGRMGTREQEIDAARLMVEFRRYVKQTVRERRQEPRDDL
ISDLVTARVDGVSPLTDDEAAALAFETGVAGNETTRNTLMSGMVQLLRRPDOMOALIDDPKLVGNAVEEILRY
ETPASSMWRIARHDTKLAGVSIPAGATLLLRYDGGNRDPQRFEEPDSEFDIRRKNARLHIAFGAPSMHRCLGQOM
LARKELTMAFPRLLARMKNIRIAEGSVTDYQPSLLEFHTIGSLNLSEDPGPRLTKRAG

>CYP1376B1 (IE4771 PB00087)Rhizobium etli bv. mimosa IE4771

MSFLOEYDSISTNDPSAQAAFVIKWLRGNPTAMFDELRADRPIFINPVEFTMVVRATDVLDILSQHQLEFSVRLN
AKSMDPAVGPFMLARDETELNWHEKSIMRAVLRHDDLPRLKAFVGSIVTSELSTSEGGLDVVARISRLVPLRI
VOSFFGFAAPDELMLKWSFATQHAMFRNLGGDPVVERACIDAGVEMRNWLWPEFLAAKWADPGLSDDTPVDRLI
RLSRNCDLATATDRVVSNVCGLLVGAIETMSQATIVQSLEQLLORNDVLPAATKAAKDLGSDDIHSYALEALRE
NPITAMQIRYAERDCQLGVGTPYATKITRGSRIAACTGPAMFDEGLFREASAFKVDRPRESYLHLGFGHHECL
GKYVALVAIPETVRHLLSMPGIRRAAGDSGKIDFAGGPFPEHEFSIEWDQAKLQ

>CYP1376C1 (Mag22A cl15690) Methylobacterium aquaticum

MTFLDNFGSIDPENGPARTAMFFRHLRADWRGLFAELRAERPILDLAPFAVVSRWSDVMDALSRPSTEFQVTYR
PHMDPSVGPFMLARDDSELNWQDKAVMRSLLRWDDLPATRDEFVGRTVAAALAVEGDTVDVVGLASRLAPLRVV
QOSFGFYGPDDAAMLRWSRATQADMFHNLTGDPAVKADNVAAGTEMRAWIRRFLARROQPWAEARGEDAVSRLL
RLAGTGGAGFDAERVVSNIAGLLVGAVETTSQATANATEQILLRPDVRAEAVEAARSPDTDRFDAIVWEALRE
NPMTTEFVLRIAAEPARLAPGTEHEVAVPPGRVVALAIGSAMFDPALFPDPESFKPRARLDYLHMGEFGQHRCLG
QYVGYAIIPETVRQILRLPGVRLLGGEAGRIDDRGGPFAEREVLGITP

>CYP1384A1 (TMO 1336) Tistrella mobilis KA081020-065



MTVIGQGNKAGNGGQAEPIDFGSAAFRTDPWPAYASARRDRPVWWSDRLGQLCVVRHADVMRVLTDPVETVEY
PFKRTROAFGETLLDIDGARHLAQRRAAQHLLGFEGVAAAVAGLAPGIIGATISGLPAGRPVDAVAALAEPTA
RGVIRGLFGIDAETGDRLARHLSRVSRYIETADVDLGDVVEDRRALEAEIGRLIDEGLSPRPAALALRVQRMA
SELERTQLMRLMLLMMAAGVETPLSATIANALAVLLDHRHLIDRLAVEPSLADSFALEVMRFOQPPOHDTTREVR
GHTMLGGIEVRRGTSVRVFLASANRDESVFRAADRFDPERFLPGRPPVPVLSFGAGRHACPGRPLASATIIAEA
LRRLAGGFQDIRPAEDCDPTITGEGFRRPOQRLTLVLDPRRRPATASLPGAAVA

>CYP1396Al1 (Mesop 5506) Mesorhizobium opportunistum

MFRTKYSDGVKNAREAQKPVAELPPFDPERLRSKGLLAGLLSRVLENPRGWLALLRRFWPTVVIGRIALVTKA
ADVRDILERQEFETPFGRDMAEMAGGVNEFILGMODGSDYRRMKSVILSAFPPVEVEARVRPTIARLHSRALART
AMPGFNAIELLKIVPVRICRDYFGLAFDNDEEFADWSIALSSQLFFNPFEKAATRELASVAAYRMRDVINQST
ETVLAGSKTDKPLARLVAIHEAGRLSLDDIRSIMMGMVSSFAPTNLLAGGNALDVVLNRTDARKAVQODAIDSG
NDAALDKAILEAMRFKPIYLGPLRYVARDAVIASGTRREKTLRAGTIVIPSILSAMEFDKDAVIDPERFDTSRP
GRDYLLYGHGLHLCIGAEVARVQIAESFRALFAKAGLQRAAGSIGRLTRRGTYPERLCVEFDVADAWKTSLDL
SQYDPSISSLCELIIRFLIARSSTHSDRISLSRLCGITGKRAPDVDLMTAITILTQSROPVLSVAYYSIDKYG
RFEKVNRKDINTESFIDDIDKQPLMFKDTFPIFYASDEFRKVNIGVKRT

>CYP1405B1 (Mesop 2125) Mesorhizobium opportunistum

MIRLKYFDAVRAGOQENQRPLAEMPPFDLERLRSKGIVSRIIGVLENDPRWMLALLRREFWPNLAIGNEFLLVTRN
ADVREILERGDEFETPYGPEMAELARGSNFILGMODGADYRRMKSSVLGAFPPGEVEALVRPIAARHSQEIMM
RASPGFDAITDLIKIVPVRICRDYFGLEIDDESEFADWAIALSALFFSDPTASPTTRQLAVVAGDRLIRVIDR
SIDAIRERKGAKDRLPLARLVDLLDODRLSLPDIHSIMLGMIAGEFVPTNVLAGGNCLDVILSRADARQAIDAA
LAKNDTGSLDRAILEAMRFKPIWIGPWRYTARDATIAMGTRRERLVKAGTVVMPATLSAMFDPEAVQSPNHED
TSRPHRDYLVEGYGIHQCIGAEIARIQIGESLRALFQKNNVRRARGKAGRMTHIGAYPDSLKVDFERPALCRT
VIHSMATVVCPITRPASLDAIREEVAGEFGNPASDEIRAALNATGIIHFASLAVVPTGEVGNAPADEKGALVLE
VSGDGSTEDVINAVAHAIGDRLRPILKDVCDLPDGLVLDAFLRKHNVEISPSEFGSNAGLVESGTPGHSVQORIL
AEAELADAVRLLVEQPCATKGGAAAALDEARRHVRSLEKFDWAFGPAESLLERPPGKWWOQAITTTLLAPAVLA
AVALLVLAFWWMTYVLVFGDPPGLTLGTIAIAGTALLLAVLGILALAAVILGLCFLALRRLEDIDVPHSTPVD
LGDLDKILVREDQPGOQAQONHLTAISTMKVGILRRLALRLSEFYLISISAQKVEFRPGEFLATINTIHFARWVLLPG
TNRLMFFSNYGGSWESYLEDFTIAKAAAGLTGVWSNTEGY PRTRWLELDGARDGDREFKRWARRQOVPTLEFWYSA
YPALNTLRIRANSRIRHGIATATGSEARDWLSLEGSLPRPOQARKADAGPAAPDPLPVEQLETGEIQSLEFGPFE
GSLGHAHMLAIATPENLSRGRRRAWLEFIVEQTSFGDGVPAGRAMSVAFGPDGLRRLGLDGSVDDNPLDTEPV
AFRHGMGNPERSRILDDLGESVPOKWOWGSPOKPVDAVVVCYAESPERLKVEVGTAKAKLTAAGMDLVSELPL
ATKRDGKRAVEHFGFVDGVSQPIVRGTARANVGAAPMHLVAPGEFLFGYRDEHGEFYPSSPSVEASLDRTGILS
AVRRNRQIPGLPPPRRDFGRNGTFLVMROQFEQHVDTENAYCKAAAVQAASETDDPAITPRWVAAKMLGRWPDG
SSLVRNPDGRPGRGADNDFAFGTEDPOQGHRCPLGAHVRRSNPRDSLGEDRETQIRIGKRHRITRVGRSYEKQD
KKGGKVEKGLLFMCLNADIERQYEFIQQTWVSSTSFQGLVAEKDPTIGSRDGNGREFTIPSWEKVTVLKGIPQF
VTTRGGGYFFMPSRSALRFLISRL

>CYP1406B1 (RPB_0862) Rhodopseudomonas palustris HaA2

MEFTLKYYDAIKKAQSDTASAPPAPILPEFNLDDLGADTTLKRWTSWGEFGWLMRGALHVEFREVWPNPQFGRLIIV
TRETDVRDVLAQPGLYEVPYGPEMTELAGGTNFVLGLEGPEHDRONAITIRSVLRPADLDRIRELSAHYTTILL
DASGGRIDVMKDLMTRVATETCCGYFGLEPEDPDAFAEWAMSISALLFADPFGDAATRRLALNGAAQVREVID
RATARAKAAPETDTVVGRLVAQAHDGVVTEDEIRATIIVGLVTGFIPTNTLAAGKMLDELLRRPKVWAEATACA
GRDDVAGLQAILLEAGRLNPALAPGOWRYATQODGVIAHNTSRORRVKAGSVLMVATMSALRDKRAFVAPGSEFR
ADRPNDSGLMFGDGAHVCLGKHVAITQITQVFRGLLOQPNLRTASGKDGAIGWVGPFPRRLDMEFESRVAPQT
ONMVVICAPVRPGADLDTLRTQITALGNPARPELVAAFEATGIVHFASMTLIDAGTPEQPAPHLLLELNVDGT
PDGATRAVAEVAGOWLAPIFAQADAPAGAALIDILRDNTLDLOQTRPWGAIGLNEFNGTPEFAVGDI IRQRELAQ
FAQDALEDYLENHACLGSRAMVALGYVRKLIRQDPALKRTIDESPDSPRRARLOALFARGAAFTQYLIRPSRR
RLKISDWVPRSGTDSLLSLLGSPTFQWIGAIVAALVLIAGQAIYFAIEPFSDATYLGRIALALVGGILLVALT
LAALGGLFLLVLNDYESRDVPDDSDPDLGKVRETAASENHPGFIQONHITAVTITLKPGWEFRKLTLALSLWGIKE
LVTHWYRPGEFVLNMGT IHKAKWEFRPPGTDKLIFLANYDGSWESYLEDFVMKAHAGQOSAAWSNGVGFPRTRELI
FDGAQDGDRFKRWVRROQOVPTOQFWENRYPQLTTDDIRRNAMIHDGLVRASTDSAARAWLDCEFGSMTRPNYATE
TPEVQSLVFRAMGQOLDHTATALLRLPADRGAGKEWLRAIMPEAGLLODPQAPRPAIGAITFGDRPEFVGGDAAH



NVATFVAFSASGLGKLGLSARNANDGLTTFPTAFNIGMSQRANILRDTGASKPERWDWVDAALEGSDGAAAAD
ATLFVYGKSAEVCRKALDAHAALLGGRDALLYVVETSPPTVDTPDGPKTSLEYEHFGEVDGISQPVIKGTQORFE
AKGVPARDIVEPGEFILGYRNNQGYFPPSATVASSSDPANHLPILPDLLPSRFPNFRADTPAKPVRDEGRNGT
FLATIRQEFVQODVDGFKAFTEAKAQELSKYRDLAAVIGETPTAEWVAAKMMGRWRNGVPLVDKPNSTTENTRRGK
SRSDARDPYDRDNDFAYGQDDPQGLHCPFGAHIRRANPRDSLOPDDPTQQOOLTARHRLLRRGRSFEAGQGSGG
PGRGGKPEKGLLEVAVCADVERQFELVQOSWVSSPSFHGLSHEPDPITASAPDDPAKKRVEFTIPTAAGPLTLH
GIHSYVIVTGGGYFFMPSRSALQYLIDLE

>CYP1406B2 (RPD _0969) Rhodopseudomonas palustris BisB5

MEFTLKYYDAIKKAQSDAASAPPPPLVPFDLDDLGADTTLKRWSTTAFSYVLRGALYLFREFWPNPQFGRLVIV
TRETDVREVLAQPGVFEVPYGPEMTELAGGTNFVLGLEGPEHDRONAITRSVLRPTDLDRIKSLARHYAQILI
DGSGGRIDVMKDLMTRVATETCCGYFGLAPEDPDAFAEWAMSISALLFADPFGNAATRRLALNGAAQVREVID
RATARAKAAPETDTVVGRLVAQSSDGAATEGEIRAILVGLVTGFIPTNTLAAGKILEELLRRPKVWAEATIDCA
GRDDSAGLEAILLEAGRLNPALAPGOWRYATKDGVIAHNTSRORKVRAGSVLMVATMSALRDKRAFVSAGSEFR
ADRPNQSSLMFGDGVHACLGMHVAIAQITEVFRVLLROPNLRRASDRSGAIGWVGPFPRRLDMEFEPKIAPQT
ONMIVICAPVRPDTDLDALRAQITALGNPARPDVVAALQATGLIHFASMTLIDAGTPDQPAPHLLLELNVDGS
PESATRAVVNEAGEWLAPIFAHADERAGAALGDILRRNMLDLOQTKPWGAIGLNEFNGTPEFAVADIVRORELAR
FTODALEAYLENHAGLGSRAMVALGYVRKLIRQDPALKRIIDOSPDSTRKARLQALFTRGAAFTDYLIRPSRR
RLOISDWVPRSGAESLLAMENSTTFRWIGAIVIGLVLIASQAIYFAIEPYSDATYIGRIALAVVGGLLLVALK
LAALAGLFLLVLRYYENGDVPDDSDPDIARVRETIAASENHPGEFVONHITAVTALKPGAFRKLTLALSLWGIKE
LVINFYRPGFVLNMGT IHKAKWERPPGADKLIFLANYDGSWESYLEDFVMKAHAGQOSAAWSNGVGFPRTRELI
YDGAQDGDRFKRWVRRQOVPTQFWENRYPRLTTDEIRRNALIHDGLVRASTDSAAQAWIDCFGSMTRPVDAIE
TPEVQSLVFRGMGQLAYTATALLRLPADKAASKTWLRAIMPEPGLLPDSSGAAPRPAVGAVTEFGDRPFAGGDA
PHHVATEFVAFSASGLARLGMSRSNANDGLTTFPTAFNIGMANRANILRDTGASAPERWDWVDAALDGRDDVAA
ADAALFVYGRSAEDCRAALDNHAALLGGSDALLYVVETRPATVETEDGPKTSLDYEHFGEFVDGISQPVIRGTQ
RFAKGVAARDIVEPGEFILGYRNNQGYFPPSATVRSSSDPADHLPILPDALPGREFPKFCSDTPAKPVRDEGRN
GTFLAIRHEFVQDVDGFRSFTEAKAAELGRYRDLAAVIGEEPTAEWVAAKMMGRWRNGVPLVDOPNSKTEFNNRR
GPSRDDVDRAYDRDNDESYGQODDPOQGLHCPEFGAHIRRANPRDSLOPDDPTQORLTARHRLLRRGRSFESQQGD
AGRPEKGLLEFVAVCADVERQFELVOQSWVSSPSFHGLSDEPDPITISATPDDPAEQRVEFTIPTAAGPLTLHGIOQ
SYVIVKGGGYFFMPSRSALQYLIDLE

>CYP1406C1 (Saro 3798) Novosphingobium aromaticivorans

MFEPKYLRMOWLGARRKKERGSMDFSLDEMRPKGVAGOVAAALFRRLLVPVLEVLOCFWPVLRWRREFLLVTRA
DDVAAILGDPEGEFPVPFGPEMOSLGAGATEFLLGLEGPDHDRORRIITSVVKRSDLAGLEAQADSFAKALLESS
KGRIDAQRDLVQRVAAETCARYFGLPIDDPDLYAEWTIACSQLLFADPLGDPVARDMAEAAAARIGALIDRTV
AATQSGGHEHAAPPETLVARLVELQAAGGADAPTNEEIRATILLGLSVGEFVPTNSMAGGKILDLLSRKGEARRE
ATEAARAGDAQHFEQVLREAMRLAPATAPGOWRWTRODTQWIRPGGRTFRVRRNTLVMVATQIALRDPRKVVR
PWRFEYDRTDTPPLVFGNHAHSCIGEHIATIAQLRGSLMPLLAQDGIEDSLNRLRVKWLGAFPEHAWLQFDHDE
GAQKGQFIVIEAKAGTTAELNARIAEIDARLERLRPRLDOAGLLHEFCSMTAIDAPTTRPPEERGDGRTTDTLL
VIEVNGDGEGTRAIAAFVRAMNAELRALLAAAGVEPGLDLVTYLLDKRLDLTSAPWGATALQFYGHQGLSARD
IAAQDELAGIASEALQATLOANIGLVASASATLREVRRRIVARPDGARWAAYMLKPSQARMDLSWWDDPLDGG
FVLRLLRTRAMKRVGLVLVAVALASAWAIGRSEGFTWGGLVSLPHLLWLGIAGVMVSLSGGALVAGGEFVAMLR
LKESRDVPDGAAPSLDHLRECAAHEDKPDHVHNHILVVTPLKKGLIRRLALALALWGIAMIVTFRFRPGEFVLN
MGTIHFARWVRLPGRDTMVEQSNYDGSWESYLEDFITRAHWGQSAAWSNGEGFPRTRFLISGGAEDGDNEFKRY
VRRKQVLTREWYARFRNLTSAAMRRNALTIHDGLARARTESEARSWLALFGSGQLTRDRLESDEIQSLVETGEG
KLRHSTALLIRFGEQADDNRKWLRNLTGFRNATPDKSLLFEMDEVRERRLGRVTFGEAERFGTAVSLGLSAEG
LRVLEMPASHPERGFNALPGPFAFGMTNRARRLGDDGEEAPQNWRWRDAEDGAVHAILLLYAADEEGLARLAA
LHRRFAERAGVSVVDEVPTTALPONGHAYDHEFGEFRDGIVOPVIAGTAKAALNRVPSDIIPPGEMVLGYANAQG
YLTPGIPVDKADDPFDRLPEMPREPQRYPREFGGDEGARGPRDFGRNGAFLAVROLEQHVVREFSEAMEAAANQT
HDNYPELPSLLGHDVDANWVAARLVGRWKNGAPLMRNPLEPDRKSPELPMLEFGADDPSGLOCPLGAHVRRANP
RDSFEPGDPTELGIVNRHRLVRRGRSYERPASDGGAPEQGLLFMAVCEDLERQFEFVORSWLDSPAFHDLDRE
NDPIVGRCPAGHKRSFRIPTSSGPIQVDGLPOFVTLRAGGYFFLPSRSAMLWLARV

>CYP1460C1 (AZL £f00700) Azospirillum sp. B510



MSVTSERAILPGPFAPPGVGHRWOGLOMLSDQIGEFEFVRMORRYGEICSWAKNDOQKFINIYGPRYNRLLLSDPE
TEFVIDAFREHHLPVGSSFERLTLSLMRLNGNAHOQRHRKMIQPAFRTYQLERYRQITIVDETDRFLAGWQPGESR
QLDEDFLKLVTLISMRTMFGMEAETDGERLVALIKQLIRQFSSPLILLLPENVPGLPFRATILDTTDKIEREVM
DAIERKRADLDRYDDVLAEMMKARDETGSGFTNEELVAHAYTILCQEAAASALLWTFFLLDCHPDVYRRVAAE
IDEKLHGAPPGMNDLKELTYLDRVLKEALRLFPSSPFGLRYAVRDCTLGDHDLKKGTGIFFSSYVTHRMPETIF
ENPLAFDPDRWTSAACSPFEYLPFGAGAHHCIGQGLALVELKVILAMILORFMVRLOPKTRIDLTVKISLVPK
QGLAAVLRRREAGHDGTVPEISGNVLSAVIVSGSTAIEGS

>CYP1515A1 (SGRAN 3518) Sphingopyxis granuli

MMTDTNMDMVAGVGREDWERRTTSRTGAGRVADPYPKLAELRRQGPIHRGSTEFDLFGVPDPMAEVWPDAPRET
SVGYDVTEQILODNIGEFSNAGIRKMTEYVFGEVSLMGSDDPEHRKFRALVQPAFTRHGLDLWRGEVRPRLDHL
IEGFKAKGRTDLYFEYCAEFPVYVIAMVLGIRPODLERFHEWAAMLOQIAAATPDEARNARLAVEEYMRGIIED
RRRNPRDDIVSMLLEREIELDGVHQKISERHLLGLINNLLPAGAGTTYRSLGILLVTLLERPELLERLYHDRD
RIPRVIEELLRWNGPVLFAPPRLATRDMVVAGVEIPAGSIVEPAIGAANRDPARFEDPDSFIADRNPRVTLSE
STGVHYCAGSQVARMELTAALNALLDHLPHLRFDDSQPPPQITGLMYRMPTGVPAMWG

>CYP1515A1 (Swit 1995) Sphingomonas wittichii

MSGSACPVAPYPAKELLSNAFARCPFAKLGALQAEAPVHQVENLPWYLVTREFDDCVEALRNPQVEFSSEHRDFEG
PALKAIGLTPTPQTHARMLEIGGDRGAMFDIVLHRDPPAHSRORRLINKALTARVNLWERFIEDQVRTLLARF
GEEGEADFMTDFAVPLPIAVIADILGVAEEHHGKIKSWSDDSARASGRLSSDEEWLAMARSMREQGDEFFASEL
RKRLAEPSDDLVGMLARATQEGPSPETGDEPLTFDEAVEMLVLLLVAGNETTTQLLGOQVMMELATRPGLIARV
RADDSIANDLIEECLRIATPIATMMREVKODTEIGGLPIPKGSIVSFCEFNQANRDPRMFEDGDGEFRPDRDRVR
HHLSFGSGIHNCPGARLARLEARIAARAAVRHFKDLSLAGKDAARYDMASLAVRGMTGLRLRYVTESAEARAA
LSGPTPA

>CYP1591A2 (Swit 2020) Sphingomonas wittichii

MDSKAQSGCPVAGIDIKELMSREFAACPYPKLAELQGEAPVHQVGDKPWYLVTRHDECLRVLMDPEHFSSEHD
DFGPALKAIGITPTPDOQVERMOALGGNRSNMVDVIPHRDPPVHTRORKVIIKAVTARFRRWEEFIEEQSARLL
ARFEGRTEIDLIAEAAAPLPIAVIADILGIPDDYLPKIKQWSDDSSQTSGRYASDEDWMALAKAMSEQRAMEA
SEVRKRLADPSDDLIGRIAAMTQEPVDEATGEGPLDFDEGVELLTLAMLGGNETTTQLIGAAMFYLATEPGLL
DRVRTQPDIIPGIVEESLRLTAPVEFTMMREFCKQODAEIGGVPIPAGSIVSVCENQANRDPKVEFPDPDTEVAERT
NTRRHLSEFGQGIHVCPGAQLARLETRIWIARLAERVKHMELAGPDAVRYDLASLAVRGMTSLRVRYELEDKQS
GOLGEAA

>CYP1597A2 (MGMSRv2 1643) Magnetospirillum gryphiswaldense

MAETTTGPVTGHDWWAMLTDRAFLENPYADLRRLOQQOGPIHLDEQSGIYFVLGHEAFGATAKSPKIGRDTHYW
NPGWNNDEYRORDPVGHELYQGVQPOMINVDGADHKRMRAVWEDAFKLPAVKDMAPMIEAEAARLVAELPDEG
EIDLIRDFAAPMPMRVLCNLLNLPSSMDDTIHGWSEALIRVADVMISPEDKQRALDAMKASKDFLRGFLAERR
AAGDASLTGITIIRAQDDGVVSEEETLTNMMSMLIAGHETTVTLIGNGMRLLLDNPEQMARLRADRSLVRSAVE
EFMRCEPGGNMILRVAREEVEICGTVIPAGAPILGMIGAVNRDPARFDNPDLFDIGRVGNAHFTEFGGGPHVCL
GAPLARLEGLVAINALLDRWPSITLAGTPVWRTDRLNARGLATLPVKVGR

>CYP1371B1 (REMIM1 PF00891)Rhizobium etli
MSDIVERARGCPVMSEFDYAKIRPCGSYROQKAMELRDDGRPIWVNTFAQGFWVVTTQELVREVYLKADIFTTDS
VMAVEPETNPRHILLPLNVNPPHHRKYRNLLAPWESQAKVKELEPLLRASARDLVEGFLPAGKVDAAWDFCAL
LPINSLLGAANMPMSVAPQLMOAINDEFTRGESGLEASETGGTAGMDAAVEATHAVTDEMIAERRARPLDPKGD
FYTYLTTELIEGRLLTDDEIRQIGLIYVVAGMETIRAQLGWLLYHMAKVPEDRRRVLADPSLIPAAVEESIRY
YTVIWGVGRKIGQDVHWHGVDLKKGDMIYALNDAFNRDPKRFEDPDREFDLDRKMAPHLSFGFGAHSCIGMHLA
RTOQLEVALEEFHRLIPDYAIEDSAVIEERGSEVTIQSLPLVWNAGA

>CYP1732A1 (NGR _bl4810) Sinorhizobium fredii NGRZ234

MEMASDASALTGANLYNDPYPVYARLRREAPVAFFAGTNEYFVTRYEDCRTVGANDRVEFGPSGAPDRPEARVM
GMPNVLTMSGEEHACLREGIDLNLTQERVRSYVDRLTRPVVQRFIDEIRPKGAANLTTELFEPISVRCIGDVI



GLTETSNDNLVEWFHAMALGLONVSNDOQAVWDRLDAALADIDNQLGALYDAALSKPNHTLMSHVMHGGMPEGK
ARSLKEISPTMRVIILGGLOEPGHAAANACAGLLSNPEQAKVMAEDPSAHALKAFDEGLRWIAPIGVTPRVAA
QDFEIASTVIPAGSSVAIVMGSANRDEARFENADQEFDMLRKKKQHVSEFGFRPHFCSGHFLSRAMGEIALEEAF
ROLPNLRLDPEQEVKAKGWREFRGVNVLPAKWDA

>CYP1732A2 (NGR _bl16290) Sinorhizobium fredii NGRZ234

MANDASALTGANLYNDPYPVYARLRSEAPVALFEGTNEYFVTRYDDCRTVGATDRVFGPSGAADRPEARVMGM
PNVLTMSGEEHACLREGIDLNLTQERVRSYVERLTLPVVQRFLDEIKPKGEANLTTELFEPISVRCIGDVIGL
TETSNDNLVEWFHAMALGLONVSNDQTVWDRLDVALADIDDQLGALYEAALSKPNSTLMSHVMHGGMPEGQVR
SLKEISPTMRVIILGGLOQEPGHAAANACAGLLSNPEQAKVMAEDPSAHALRAFDEGLRWVAPIGVTPRVALED
FEIAGTTIPAGSSVAIVMGSANRDEARFENPDRFDMFRKKKQHVSFGFRPHFCSGHFLSRAMGETIALQEAFRQ
LPNLRLDPEQEIKAKGWRFRGVNVLPAKWDA

>CYP1732A3 (RGR602_ PC02305) Rhizobium gallicum

MTGSHTELTGENLYRDPYPVYSRLRSEQPVAFFEGTKEYFITREDDCRTVGGNDKVEFGPSGSTDRPEARVMGM
PNVLTMSGEDHQCLREGIDONLTQERVRSFVEGLTRPVVQRYIDSIKKNGEANLTVELFEPISVRCIGDVIGL
TETPNETLVEWFHAMALGLONVSNDAATIWKRLDDALAEIDRQMGDLYQACLTKPNNSLLSHVMYGGMQOKGEVR
SWEEISPTMRVIILGGLOQEPGHAAANACAGLLSSSDQAKIMAEQPQENAMRAFDEGLRWIAPIGVTPRVARED
FETAGTVIPQOGASVAIVMGSANRDATRFEDADKEDMEFRKKKQHLSFGFRPHFCSGHFLSRAMGETIALAEVERQ
LPELRLDPSREMKGKGWRFRGISDLPAKWNA

>CYP1733A1 (SGRAN 0231) Sphingopyxis granulil

MLDTRTRPFDLTRSETFRDGHPFAVYDAIRAAEPVYRNPGDGRSPPIWVLTRHRDVEAVSRDTANFTSTQGER
VFEQGGVAALKPHIREAITSTLLTMDPPDHTRIRRPMOAHFLPSALHRLEARIDSFVRDMVAALPANAEIEEV
TRVAAVVPIRTLCLLLDIPEADRARVEFDWTNRLVGTSDPEYGASAEDSNAVFEEVEDYGTRLLERRSAEPGDD
LLSVVAQMEFGGEEAGMRNVRRGMEFTLLLAAGNETTRNSLSGSIVALSAAPDOQRRMLAENPDLIARAIPELLRE
VTPVIQMMRVARSDVEVGGQPIAAGDRVAMLYGAANRDPEIFDDPHRLDIARPNAARHLSFGIGIHHCLGART
AALQLNATILRALLGRFPEIGAVRDPAYLOSNEVCGIKHLAVHLGPERR

>CYP1733B1 (SGRAN 0226) Sphingopyxis granulil

MTVAAAPSPAPSADAAAGATGREDLVDPDCFRAGHPHAAYDALRRQGPVVPVEGADGERLWLATDHEATIRATS
ADSAHFSTARGFRVHTAHRASMDPE IGKVLSRFMLSMDEPEHAPFRRLVTPFFMPSGIAAVEPLVRQGVDRLM
AGLAGRDRVEFVEEIGARVPISTICAIIGVPPEDEWRVFEFTNAVEGTDDPELAPSKAVANERYLATIFDYGWS
LLESRRREPRDDVISCIAHATLPDGRPLSRTEQVSYFSNLIAAGNETTRSSLSGAIWLLANHPDOQRCALVDDP
ALTPRAVQEILRRFSPVIHMARTATQDVEVGPAQVVAGERVAMLYGAANHDPALFADPYALDVGRANANRHIA
FGYGIHHCLGSRLAMLQLALILEALLRRFPRYEVVSDPAYIRSNFVLAMKRLDISLSPGGR

>CYP1734A1 (BSY18 3531)Blastomonas sp. RACO4

MEVRRGNPPRALRTQAPDVSTAPGASGLAPEVHFAQLRAQCPVALQAGSGTNGAGRAAWVLTRYDDIVAAAND
PKTFGOSQRFAGERRPPLESNPPEHRIWRRMLOPYFLPKAINQOQMEPFTRALARDLLAPTITLATGSGDAAHGVAR
PLPPOQILLRWLGOQPSEDWETIKLACEHAYFQGSPDPAERAAFEEAEALLWRYARDTVASRIERGTHEADDDPV
SAMLAAMPTEPAVTRPLIDGVVRLLLAAGHDSTTSALGMCIGEFVAGDGDLOQSLRSDPTRIPAAIEEMLRLRT
PVLOMPRTVMADTVVGGRELAAGDSVLLAFASGNRDASAFENAECFDMGRRSGOQHIAFGVGIHRCIGNILARQ
EIRVVLEELLAATHSFRPDGEIEHEFWHPYGLRRLPLSLVPR

>CYP1735A1 (K663 17741) Sphingobium sp. MI1205

MTSTAEPIDPIDFTSVMQOQGCPYQTYTRMHADGRKVYQODPGNGYYVVTDYAEVRKIAADTKRESNKTGILVQOR
DTPLOKQIDAMYAKDAWPOMHTLVTNDPPSHRMEFRSLVDRLFTAQRVAQMETYIQMLVDEATIDRVIDTGEIDV
ARDLAGVFPAIIAGDFLGLPREDQEKLKDWTNASNALTEPTFDEENEIAMNRKVIELLNYMVERANVSAAAED
GSFMHHARTFEVDGRRLTDQELAWFLOQPLYVGGHDSITLLIPTGMLRIIEQPGLEQRLREDPALITNFIEELM
REDAPVQALWRRALQEVEIDGVVIPEGGIIQLOWAAANRDPDKFDHPDEFIVDRPNARQHLAFGTGAHLCIGN
QLARAEMRIAFETMLRRMRNFRLSDEEGAVOMRRHYMOWGAEKLKLREDKIA



>CYP1736Al1 (Cseg 3016) Caulobacter segnis

MSHLPRRIEDLPSLGAAELAGWAADLEGSLARLFERYPDGLAQGAGSRLLVFGAEPLRRIAATEAAGNMPADV
LSSSAFNVGPDGAPVEPEISAASSLAKLVSNQVETANPPLHGPTROLFMRQFMPKOLPRFAALIEGAVTALLQ
EAGARGRVDFGTDVAERLTARFWAQVLGLTADEETRARHLISALSPMEFYLVRTPEETLSADAAAAEYLAMVSA
AVERGLAQGDQPILRDMAADFSAIVEPGRPESLGMMLAANLIDGFHTAAVAVVNAVYGLACNPEVLAQVRADQ
SLVPAVEFFETIRLNPPVVLTQRYALRDFEYDGLMVPADTPLVMLWIAGNRDPKAFAEPHRMDLSRPQRGDVTFEF
GGGAHICPGRNIARSLVEAVLRGVTAPGVQIEAVAAMDDWTPRSSMRQLSQSPMRVSVGI

>CYP1737A1 (Swit 0359) Sphingomonas wittichii

MTGAAQARPRDEAVERELKTGADHAFDPLDPETVRNPGPAYSELAAKCPEFYHYQGDEYQFYITSDYKEIRDKV
LSDNPVWSFKWGDGPIDWAEFSDFGILTDPPFHLEYIAALRKGMTPSRMKFYQPEVEATAEELVAGLEARADK
SGNFHDLFALPLPARTMCFMLGADQAMYADYKRWADELQSLLENDKNPAAEQSLIAEIMPHFMGLIEERKALL
RDAGIDDPTHEHWGTVLPEFDYISLGLVSRVEGRRENDQELFQICTAFLTGGQETTTSLLTNVVWRLLEKPELW
EQLKAHPELVENAIEESLRFDPPINSHFRTSLCPVTMHGAELPERSKLMFSMMGANRDPAIFEDPDTEFRIDRP
LNOQVKRHLSFGYGVHFCLGAPTIARLEAQIGLRKLVERLPNLRLTGETERIDSWMYWGRRRLPVAWG

>CYP1737A2 (Sphch 3675) Sphingobium chlorophenolicum

MTEITEAKAQEPEERRLKTAADHIFDPLDPETVRNPGPAYSALAGQCPFYHYKGEEYQFYITSDYKEIRDKIL
SDNPTWSFKWGDAPMDWETFSDFGILTDPPFHLEY IAALRKGMTPARMRYYLPEVEAIAEDLVSGLENRTDRQ
GNFHDLFCLPLPARTMCFMLGADQALYADYKRWADELQSLLENDKNPSAEQTLIAEIQPHFMGLIEARKQOMLR
DAGIDEPTHEHWGTVLPFDYISLGLVSRVEGRREFNDMELFQICTALLTGGQETTTSLLTNVIWRLLEVPERWE
RLKAEPHLVENVIEESLRFDPPINSHEFRTSLCPVKMHGAELPERSKLMEFSMMGANRDPDIFPDADSEIMDRPL
NOQVKRHLSFGYGVHFCLGAPIARLEAQVGLRKLVERLPNLRLTGPTERINSWIYWGQORELPVAWG

>CYP1738A1 (HNE 2953) Hyphomonas neptunium ATCC 15444

MADDSRPAGAVQSILELSAFNPAARDNPHPMLKTMREDCPVFRDEAAKVWLLSRYKDVRETVNDRSEFVRHPTK
AEEGSLSARFVEERQERGTSILFLDDPDHARIRQPLAKAFYARINRMRPETEAMIDAITEKAPASGPFELMAE
IAVPVPVLVIARILGVDEARLDDFROWSEEVILGLNPVRTPEEDEALTIRGAYALDAYFAELMEARRKAPQDDL
VSDMVQLOGSGEAEISDGELRNNLEALLVGGNLTTTDLIGNGVWLEFLTHPGOQIRTFRDNPGLAAQAVEEVLRE
EAPVSITSRILPDDRDVGGCPMKARQPVWMSLAGANRDPEVFEEAETFDITRKRASHVAFGGGPHICIGAPLA
RIEARHVYLKLFERYPDLRLAEQELAWRTLPFFRGLEKLIVEG

>CYP1739A1 (OV14 bl284)FEnsifer adhaerens OV14

MSEPIPEALRGGAAAELFGRLVRLRDDEAHGKLKEAVTNALRSVDLGOVANLARMRAAELDNELGRPLDEAKT
MOEFMEFAMPVQVVAQLLGIPRERFGDAMAWLGDYGAAAAAAGTGIPAPTPELLARGHRGAQALEFDLVSATIKNDD
EQRGSLLDALAREATHVGCDDEKDIIANAIGYMIQGYAGMASLIGLTLLALARRPALHAQVDADRTLLRPLIQ
EVVRCDTVTSSTFRFMARDGETAGHKLRQGEMITIVLLAAANRDPALNPDPDRFDIARADRKYLEFGAGAHACP
ADKAASLIVEIAVDHLLAGGAPLERLETSLSYAASGHVRTPLFKR

>CYP1739A2 (OV14 a0596) Ensifer adhaerens OV14

MRLRDDDIGNTLRRAVASALRGVDLGQLAVVAHRRAMELDGDAQEMEFSVDRTMTFMFALPVQVVAQLLGIPKA
SFGDVMAWLGDYGAAAAAAATGIPALTAELLARGHHGAQALFELVMKIRRDSQQCGPLLHALANEARRVGCDD
ETDVVVNAIGYLVQGYVAMASLIGSTLLALARQPALRTQVVADPTLLRPLIQEVLRCDPVTNSTFREMARDAE
IAGHRVROGEMI IVLLAAANRDPALNPDPDRFDITRADRKFLEFGAGVHACPAEKFAPLIVEVAVAHLLRRGL
PFEQLESSLTYAASGHVRTPLFEFKR

>CYP1740A1 (RHPLAN 40630) Rhodoplanes sp. Z2-YC6860

MOPTRLNHLESAWCLTRFLEDPLGTLARCHRERGRVVIITAPIRWPIKRRSRHSKPFIISGVGADENRAVLSD
PTIWRTRSLGPGGPRGSAAREVSTGIFSLHDETHKHYRSLIVPPLSQRSISAQSSRMGDLAAAEVERWPIHET



IDLWAYSRRLIQTLSISLLEFGNDRERGLPVAELVDHEFYNHAFSWKVEFLCPENVRGAPYHDMLRDGRHLKVRLL
DWLKRKRGSADSNDLFAIVANNPDEKGRSLSDIETIGHIPPLMVAAFETCONALMWTLVLLCQHPKVARDLLD
ELEGRLAGATPSVDRIGDLPLEDGVINESLRLEPPVPQOFRVAARDTTIGDIPVAQGTKAVLSPEFLTNRDPDL
YPDPDCFKPERWANLNPSLYEFFRESAGPYTCPGSNFGTSLLKVMVATILTRFRVALAPDIPIDYKVTLTLTP
QGRIPATLFPQDRAFAGSHVRGSIRKLVQLPN

>CYP1741A1 (SJA C2-04160) Sphingobium japonicum

MDDMIISAPPILEFDPYAEDVILDPAPFLESVRNAGVAYLPANEAYAVGGMDEAVQLSKDEFDSFTSSHGIGLL
DITKPGLLRPTNALQECDPPOHSQLRKVVQKILSPSRVRGFQELLAERARILVDDLLEKGSVDGTRDIAQAFT
LDVFSSVAGIDLPAEPAIATSNMMLNLMGPVNAVSQRAMAAAEPHLPWENEAITRRNAAPGGLVDLAYQAEEE
GLLPEGIGGNMAIVEFVGGGEFDSTIAGIANALRLLALHPAEWARLRSDPTLVPAAINEATIREFDPPFRVYYRMTT
RPVKLGAFDLAPQTKIGVWMGAVNRDPRHEFDRPDEFDVSRRGAHAGLGFGTGPHNCVGQILAKAETEAITISAL
VRKVARLELTGTPQYEAHNQVRMPGKLPLRLHPG

>CYP1742A1 (RCAP rcc02437) Rhodobacter capsulatus

MVDFGSEFNSLAPLLRDDPYPVYAQLRARAPVEWTETEQAWVLLRHQEVSAAFCNPGLLTLDLGQFVADVSQAL
GDHPVELLRLLDMAIFFRNPPAHGPLRALVARLLALRPQAACAAEVARIARSLHAPLVRDGGLDLMTGFADPL
PPLFMGWLLGLADADALWLAKTLSGVPVILNRGASIRDFRAAERRLTEAHAFLRAEITARRLAPRDDGLSLLV
SRNDASEAPFDDDRLTALTSEFVFMAGFETTSALIGNALWLLLDHPDOCDRVAADRKLLASAAEEALRLEAPIQ
QVRRRAATDMTLAGQEIRAGOQIVLMIAAANRDPQAYPDPDLYLPGRTGRPVQSFGGGLHHCLGAWVARMEAE
IALGTVLDGPRPRLCIDRPGWRALHNQRRMTNLPVQV

>CYP1743A1 (LH19 26540) Sphingopyxis macrogoltabida 203

MOODLDVFRMVPLETDPPIHTKIRSVLTPFEVPSALDPLDDAIRKITVDLIDECVRNSPVDFATQFSIILPSR
VFFEIILGEDPKEIQWIVDLTQVLITDPATAEQGAPKLLOWCADTLEGRRKRGQTEDLIGVVAHMGNGPELFL
EERERIEILNLLILAGMETTANGISSVVHTFATNPDARAELRDADPQRIDKVVDEFLRYASPVTSAGRTLVSN
DESFGCPMOKGERVTLSWTAANHDPATEFPNPDVLDLNRNASQHLAFGVGHHKCLGMHLAKREMRIAIQELRKL
KIFELVENTRIRYRSGPOQGIISLPIHCAR

>CYP1744A1 (RHPLAN 11270) Rhodoplanes sp. Z2-YC6860

MSSPAEFDRLAELDRRNVVDVDLGSDTFKANAHRHMAEWASRPPFYVLGKGPPQVVVGRYADVHRVESDTETE
ASEMPTGPGWEQFHKFMDAQFITOMDGSQHARLRRLLMPAFSSRRIDQLKASTITTITEKMLDRIEAKGPDEDG
MGDLGSHLVVDALLEAMIQMDPRRKAVEFVAFHDVLPATTYTKPGEPFPENCRVAMOHVMDE IKVIIEERRTKP
HSDFISDLVNAREAGDKLTDKELEFDQIFGLAGGSLSATSRAAGGALLLLYTHDDQROQLIDNPALIPDALEEC
LRLGSNGYFTFPRIAVKDTEVGGTRILKGMVVRPSPLSPNYDADVEPDPLREDIHRKPKRILSFGAGPHHCIG
NILGRTAITIAITRLIARFPKAHISEPNFTPVYGGAVGELRLQORLPMRTH

>CYP1745A1 (Arad 7831) Agrobacterium radiobacter

MVAGVAIEEAPTHMRLIFGPALOSDPHSTYRLFRENWPVARIDWPHRGSGEYLITRYSDVISIATSQGVSIDR
SLAALPLSKONRIEEPLFGTVLTLDNSVHANARRVLSSRLHRRTSALEPVLERTFAQLVGNYADGCELDITIED
LAEPICETMVAWITGEFDLAAVKAMQOVPSEKEFVSKGFTEFGSEFVSPGVLDCVAYLKDAIRROQLMSSLPDETLLE
ARLASGDRDVASYDINTCLLVITAGLOQTTKHSIGNVLATLLEHPKLIEELRTSPTSVPSAVEECLRFDGPSQA
VGRVLLRDTFMRDVLLKKGAFVRLALSAANRDPEHFPDPDVPNIHRESCRHLAFGEFSQHACLGARITRICLNV
VVQGLLNEFPAIELSPRGSERLLGSSLRGYRSYEVTVKRA

>CYP1746Al1 (Swit 1027) Sphingomonas wittichii

MGAQEAMDERTGGIEDVRFADPAFLADPWTPLIRLOQEEAPVEFYSRNQGGWIISRYDDVRAAFADRRLSASRVD
QLFRGMPEELQKQLEAVRLYTGLIVNRLDGRDHTRIRVLMLKAFDAAVVRTVQGFIGDVIDEILDECERLGEF
DFMOAVSATLPTRVMOKLEFDLPDEYRPLLFKLASDFTSASSAANVTPELLLKLDATIRTMNDVENAITPEREK
NPGDDLISMMVNARDGLNKLSNDEMLAQLHGMVVAGAETTAHTLATQLVQIVROEKLLATLRETPERAFDLVT
ELLRYPGTVKCMTRFAGEDIELHGQTITKGDLLWIMHAGANVDTRHWDDPFGTDIDRHNLRDSMAFGPGLHEC
VGHMLARTELTEFFTRALRRFDVEILQQODFEMVPSYIFYGYKELRVRETPRAA



>CYP1747A1 (Hbal 0119)Hirschia baltica

MSVIDFTDKDYLRSPOQOVLFELSQKGPILPVKIPKIGKAVLISGNDALIDLLKSPHREFTTDSKTVGKDAIFAS
AGITPEFNPGNGSLFLKDGKDHRDIRQHLDQALRKSGLKSLRPNIALLADQLLETHTPAKRLAANQRDLVLQF
AMPLPAMVMIELLGIPKDVAPNILKWAIQISFPSGILGNRHAQSARKHLYDYLKEFFSTPSLLPPESLGAKLL
ENKPAASADONANIVDIAFFLILAGHATTSSLISLGCLTLLDHPAQLELLKODWTRVPDVVEEILRFASPAQT
TAPRYAKDTFDFHGHTFKRGDIAFGFLAASNMDPASNKNPLEFDITRDONROISEFGAGAHEFCGGAQLAHITIAE
IALQRLESKWPEMRLSSEAAGSLAWSKKEGVRNLNKMIVETQQSTSRE

>CYP1748A1 (TMO 3386) Tistrella mobilis KA081020-065

MIDIASAFGVLPPGAEYAADPHPVLSALRNTPPIRTTGGDVWLVARHADILSVLLAEPGSTASFNAFDTAGGD
RHRGLVRRLRSWVSRLSDADVMPAVQGVVDDLTARLVREGTADLVRDFADRVPMAVMRDLLGIPPADVPVLET
MAGRILSGYDPGWTGQSASVGPAKTMLDAYFRORLAAARKGGATPLLATILETGTADGLDDAALADICSKLLV
TGTTTTAGCIANILVRRLRDGIALPSDPENHMVLVDELVRLDTPVLGVRRRLLRPFHLSDGADGTILLPKDAV
VYLMTSIADRDPAIVGDVGTSCPLGSRVPHLAFGRGAFHCLGAPLARLETAALLVAGAPLMDRLCTAGPIRWR
EAWLLHEPSALPVQITIANPSESASR

>CYP1749A1 (NHU 00153) Rhodovulum sulfidophilum

MPAVNSSAWTDPDRFLTDPDDVAAVLRDPHFTVSQLTAHLDE IVARGGPRFPHLEAMARHAFAFQSGEPHLAA
RRATAPFFAAPALAAWTPVAELATAAALASLETSREFPDLMRDYCEAAFLDFIRAFCGCPGGADDRVLDLIRLA
NETTRPMLSLKALGRIDAALGELLDHLSTAPVPGLEPGLVSFPAFLGRRADRLADPEAAPYTIALSALVGSHTV
AQSLALALHGMLLGDLGAWQAAARPGWTDTGLDRAISLYPSTLTLVRIAGDGARIGGCPCHKGETAVMDVVGA
NAALRRRVPDGSAHLSFGAGRHKCPGAPLSRMFLARAIPALARRFPRLALHRDGVRFHVTPLVQYPVALPVTR
DARSRRLTGRMVEIRDLDEARAIVNDDATWSPPRMEPYLETLAERSGRDLGLARLVARNAMEFEFMSGPRHAATIR
RAVADSLGGNRLACWQPLIEAETRTALTRLASVPAPDLIADYAEPLFRGIAGPVLGLAPVDPERFDALAPILQ
DVLEPWLPIRELDRLOQEVIGEILAGLGLPATEGLPSTPLLTRLMEEDLPETDPEDLRALVLVMYGASEFNMAHT
LGNILHHLLSLPPEDRRDAADPAWIDAELEGLISLCASPKYIYRMARGPARIGEIEIRTDETLRLOLLSIDRG
IGTGNLAFGHGLHRCVGAALSKRMLRTALPALFARFPGLALRPOQRHRYLDMTQTVALATLPCRLGPSGKDRP

>CYP1749B1 (ROSMUCSMR3 02121) Roseovarius mucosus

MRGNIWADPTSFFSTPSDAAAVLRDLELPRIDQYLAALSDNSDIKLENLNRLSANTLVAMTGDDHLKTRRVIA
PFFSKDGLKHWADMLDAGVSHALAQLAAAPKPDLVTNFTIPLFLRVMPOMFGLKIDESEAHFRATETVORLTE
PYLSVPTLRKLEHAVGLLIRTFPDPSEHOSPDKPETLIEYLYRRRSDLPAGLDARYLVLGILVGSNSATQSVA
FALYGLLTGPPRNWODAARPGWAERELPRLLSLYQSTRTLVRVAPKATTIAGCPFHKGQAAVVDIVKTNSCLR
SDTKSGVRHMSFGSGAHKCPGSEFLSEMVFAQSTIPALARRFPSIVLNKEQCSEVQTPMMOAPTALPCETAQGSH
RATSRLCDIRDTALAHEVVRDNDRESPPOMTNYLSTLAQHSGRDLTIAVKISONALFFMDGPRHEALRTAIGR
RLGATRLODWTDLADTATADALDNLTRMPNPDLVTGFTDLLRQTVIAPILGVEFPSDPSQFERLAPELQAVLEP
WLSMRDLLAVQEKEFNEAMALMTVPTTANCSLLSDLLAEPPEGEFSTDDLKAVVLVLYGASEFNLSHTLANILHLI
LSDPVEERANIETPDWISTRLEELTIALCASPKYIYRMARADLELAGMAMKAGDTARLTLOATINRDRNPGALHL
SFGOGMHRCVGAALSRLIIRRAIPAVFERFPNLSLVNQGORYFPMSQTVALSALPCVLSS

>CYP1750A1 (Swit 1847) Sphingomonas wittichii

MEYDPFSDEAMRDPHALYTRLROAPGPHFIEKYNAWALVHFEDVWTVSVKHEADITEFTAGOPLTNVLLGEPIP
HAFPSMDMSEHRKWRRVVHADYTKGNVEKDRDRITALARELLAPLAARKRFDFYTDYVNRLFAINAGHNLGID
RDNAIEWRRLIDETMHRNPGQVGTSSARNOQQAGMELHRQLHAYVERIRRDPTLAGGHCAKYLDAEVEGRRLEN
QDIVNIIITFLTVGSGTTPNVCAGTVYYLARHPEQRDAVLADPALIPKAFFEAARIDQPTNMLCRRAVNDESV
RGAEIKAGONLLMIYASANRDEAEFERADAFDIFRSYPRDLTYGIGGHKCLGMHLATMAGTIALEEFFKVSGR
YEVDAAHCTRAYGEFLSGFDHLPVILGA

>CYP1751A1 (K663 20498) Sphingobium sp. MI1205

MDTAPQAPQSKCPVSRVTIDTLDTMOTVLRSKAVEENADVSADNYVCPSALAEINVREFQQOGNLAMSNGDVHR
ORRRLLNSLVRPEQLVRFREDIILPSVDRWMGRAVKRNEEGAFGCDLAGVVELIFLEFAAKIIGIEGVESEEG



MARLRGCALPIFGGLSAAHFEDREGVTTAGIEAKKVFVEEFYRPSLEHTRROQLORLAAGELTEDDVPLNLLOM
IATQAHETYADEDVGIKEAILFFVATTGTSVQAVLSTVEYLLDWFEKYPADRACIEDMEEVSNALQEALRLRA
PFVPFLTRLAVDDLDAGDVQLKAGDEVQAWVARAGRDRAIFGDDANEFNPRREIPEGISRYGLAFATGAHQCL
GLRAVLGNDGKSGSHLKLVQGLFRAGIRRDPKLOAQTLPLKASDDPRDOIPTYISFPVILDNWSARA

>CYP1752A1 (PhaeoP97 01374) Phaeobacter porticola

MTRKEIPIFDANSTMFONIGLLKVAETATRQHGDIVAIRVSDTRDLYTIAGSPECFHYWRGHQGHFQTDLGDIA
SNOQAITRMLLGDELOQDPRWSDVWVLTANRMSATIARDFDGWLETALADATRTLIAELPQDGTAADLRDICRDWS
IRAVCPAIFGADLDVAETIAQGVADVEGEFYFAMSTKDAAETADHETLAEFKAARGFLDKAITTALRNSTPSDPN
LIAQIATVIPQODVSEADRLNLLRPTVGHVITEKLNIGGLSLLWTLVQLAQDPQLAADISAECHGNDPLTMRDA
DSPLALSSVKEGLRLFPELPFIYRITSEEVPIGDYVIPSGATVVFAPWLVHRDPREFWESPKRFQOGDRFLDEAQ
HRAHYYPFGVGARIRSRANFMLHQLTLAARSICAAHSLALSPDCPRGNIRPLLRSALIPRGVVPVVEFAPRDAS
AMAADDQSFADATQ

>CYP1752A2 (PGA2 cl13670) Phaeobacter inhibens 2.10

MTRKEIPIFDANSTMFONIGLLKVAETATRQHGDIVAIRVSDTRDLYTIAGSPECFHYWRGHQGHFQTDLGDIA
SNQAITRMLLGDELQDPRWSDVWVLTANRMSATIARDFDGWLETALADATRTLITELPQDDTAADLRDICRDWS
IRAVCPAIFGADLDVAETIAQGVADVEGFYFAMSTKDAAETADHENLPEFKAARGFLDKAITTALRNSTPSDPN
LIAQIATVIPQODVSEADRLNLLRPTVGHVITEKLNIGGLSLLWTLVQLAQDPQLAADISAECHGNDPLTMRDA
DSPLALSTVKEGLRLFPELPFIYRITSEEVPIGDYVIPSGATVVFAPWLVHRDPREFWEAPKRFQGDRFLDEAQ
HRAHYYPFGVGARIRSRANFMLHQLTLAARSICAAHSLALSPDCPRGNIRPLLRSALIPRGAVPVVEFAPRDAS
AMAADDQSLADAIQ

>CYP1752A3 (PGA1 c13770) Phaecobacter inhibens DSM 17395

MTRKEIPIFDANSTMFONIGLLKVAETATRQHGDIVAIRVSDTRDLYTIAGSPECFHYWRGHQGHFQTDLGDIA
SNOATITRMLLGDELODPRWSDVWVLTANRMSATARDEFDGWLETALADATRTLITELPOQDGTAADLRDICRDWS
IRAVCPATFGADLDVAETIAQGVADVEGEYFAMSTKDTAETADHENLPEFKAARGFLDKAITTALDNSTPSDPN
LIAQIATVIPQODVSEADRLNLLRPTVGHVITEKLNIGGLSLLWTLVQLAQDPQLAADISAECHGNDPLTMLDA
DSPLALSTVKEGLRLFPELPFIYRITSEEVPIGDYVIPSGATVVFAPWLVHRDPREWESPKRFOGDRELDEAQ
HRAHYYPFGVGARIRSRANFMLHQLTLAVRSICAAHSLALSPDCPRGNIRPLLRSALIPRGAVPVVEFAPRDAS
AMAADDQSLADATIQ

>CYP1752A4 (Gal 02028) Phaeobacter gallaeciensis DSM 26640

MTOKEIPIFDANSTMEFONIGLLKVAETATROHGDIVAIRVSETRDLYTIAGSPECFHYWRGHQGHEQTDLGDIA
SNOATITRMLLGDELODPRWSDIWVLTANRMSATIARDEFDGWLETALAEATQTLIRDLPODGSAVDLRDLCRDWS
IRAVCPAIFGADIDVAEIAQGVADVEGFYFAMSTKDASETADHEMMPEFQAARGFLDKATITAALNDSSASDRN
LIAQIATVIPPDVSEADRLNLLRPTVGHVITEKLNIGGLSLLWTLVQLAQDPQLAADIATECHGSDPMTLRDA
ESPLALSTVKEGLRLFPELPFIYRITSEAVPIGDYVIPSGATVVFAPWLVORDPRFWDNPKRFQGDRFLDEGR
HRAHYFPFGVGARIRSRANFMLHOLTLAARATICAAQTFALAPDCPRGNIRPLLRSALTIPRGAVPVVFHPRAQA
DATTGDRALADAAQ

>CYP1753A1 (RPE_0081) Rhodopseudomonas palustris BisAb53

MPLPRFDPFHPDFGRDPFAVYRRYRDAGPLHWGKPSNPGLPGTWYAFDORGSSIILKNDAFGREAHRNADKDL
LAPELRWLIDHVDRWVMFRDPPYHRHLRAPLSGEFFSAPNAARYDAQRADLVATRLAALRDRSAFDAVHHLAAP
LSAAALAMIVGLPADELAATRGWTRYLTQVLDLKRDRRLYAYCGAVAHDLGGRLRHKIINSDRDGGDHLLGRL
HDRVATEQLTLDEASSTLMLLLATGETTVRGVIANGLLTLLEHPDOLALLAAQPELAEAAVEEVLRFAPPVHM
AGRIARDDIELSGTLLRRGDAVVACLASANRDGRMVREPDRFDITRARNRHISFGSGRHICLGMWEFARAMARD
TFRAVAPWLVDYRLSGAPLWRDSILFRALASLPLERRPSAVPIRKKTRHEPVSAV

>CYP1754A1 (BSY17 3197) Sphingobium sp. RACO3

MTSITDPDAPISPAMPPFRSEGNGPWVITRHADASLILRSPAFRTASPMMGIERIADRAKRDYSDLLALLDQT
MVFQONGSAHLVSROAVRHIVQQSMARWPASTILAEARHIATSVPSGGAIDAVVHLADPLPSRILASMLGLPVD



OAMALRADAMLVTRAWSHSCSLRDYDACQDAARRLRRGLRSGLOQRDSIETDDASFDLIAFLLVAGADSIAGTI
SAALDLLARNPAWQARLRSEPTLMPGFIRETLRLAGPLRRLNRRVAQAAVDIGGVSIAPGDLVLLRIDRAHRD
AEAFADPDQIDPGRKNAPLLAFGGGAHMCQGPLLGAMEAEMMVTAITIDRFQIHPAAARGVLLDHEDWRVEFAHL
PLILTPVAAEQ

>CYP1755A1 (Msil 0731)Methylocella silvestris

MTGADKEIFWEFKTATRRGPRGWPLLGILPHLRRDVLKTVREACAYGDLVELKSPLEFSLLLLNSADHVARVLQT
NSANYGRTRFHAMLKPVLGNGLLTSEGDLWRAQRRIIQPAFLFARLPAYAVFEAKALARLCQRWEQAARSQEP
VDVAAEMSALSVEVIVGALFGDSAPGAALNVRRDINLLODYITGRFWSVVPAKLAELLPTAGNLAYQGARQORL
DRLIYSLTIEAHRQTPVPGAILSLMLDYRDPETGAGMGERQIRDEVMTLFLAGHETTATALTWLWLLLAENPES
RARVEGEADAAQGLAGNLPEONFIKRAAQEALRLYPPIWSFSRHALGDDMLGEHFVGKDSNLMVCPYTLHRHP
DYWTDPERFDPDRFLPARAERRPRFAYVPFGGGPRICVGGLFALAELVNTTTTIAARFRLEPISADVQPEALV
TLRPKGGLLMKISER

>CYP103A4 (aro:B09098 23830) Agrobacterium rhizogenes

MISASIDPDNVSIADLDRFGHAIFKEWRPKRPFLRRODGVYLVLRADDVLGLSSDPRTRQ
IETELMLNRGVNEGAVEFDFVRYSMLEFSNKETHSRRRSPEFTRTFAFRMIENLRPQIRQLTE
ILFRDLKELGSFNEFVGEYASKLPAVTIASLLGLPPSDIPYFTQLVYRVARCLSPSWRDAD
FPDIEKSAVEFKNYVQAVIDDRRTDPRDDFLSSYINATREAEDLSPVEGLTQLMLIILAG
TDTTKTGLTALTGQLLOHRQAWDALLNDGTLVAAAVEEGLRFEPPVGSYPRSTLADIDLD
GFILPKNSLLALCTMSALRDEKHYVHPQLFDIHRKOMRWHMVEFGTGEHRCLGEALARLEL
QEGLATVLRHAPNLSIEGEWQAVOGHGGVRRIAEMRVGEFNREN

>CYP1101A28 (pye:A6J80 18645) Paracoccus yeeil

MIPPKPASRQGKGSVWREFVRDFRRDILSAQSERLYRAWMAEFRGPGVHSETCNDPALVAL
ILKORPMDFPKSPRMAAGLOPLLGNSSFISNGETWLHOQRRIIDPAFEGGRLREAEFPAMWD
AAQSGVVRLGKLADGODFDIEPHTSHIAADVIFRTLESIPIEDATAAQVESAFRDHQDAQ
PMVNLGGLIALPRWARYHSRRVRHSARRIRGLIRQLVSRRASQIAAGNAPQDLATKIMTT
PDPOQTGAVEFSDREMIDEVATFFLAGHETGASALAWALYLLAENPEWQEKLAKEARENLRP
DFAAIKSLPLSRAVFREALRLYPPVAMTVROCAAPETLRGRKAPRGAQLVLSPFHLHRHE
RLWNNPDHFDPARWETENGRACMRDAYIPFSAGARACPGAGFAMIEGPLILSALLAAYRL
EPGVERPVPIMRLTLRGKNGIHLRLLKR

>CYP152E (pye:A6J80 21040) Paracoccus yeei

MPETPLNERLPIPSDGVLDSTLAFLRDGYLEVSKRCDRLDSDLESTRLMLRRAVCMRGAV
AAELFYGSDHFTRVGAMPVTVARLLODYGSVQTLDGAPHRORKRMFMSLVKPEAVARLAE
LTEAEWLRRLPNWARAPKIVLEDEVRAILAQAVCAWAGVPLEGAETARRTRELSEMIESA
GSVGPRNWRGQLLRARSERWARDLVRRARAGTLPLGEDAPLRVIATHLDHDGRLLDVKVA
AVELLNVLRPTVAVARFMVFAALVLHRHPDVRORVLNEGEPYLEAFAQEVRROAPFFPTI I
GGRVKEPFDWRGHRFAQGDWVILDLYGTNHDPRSWSAPKAFRPERLLERRPSPFDLIPQG
GGEHLOGHRCPGEGIAIELTKLATRMLTGRMRYDVPAQDLLIDLARVPALPESGEFVIKHV
AATRA

>CYP2140A1 (sbd:ATN0O_ 08815) Sphingobium baderi

MTAESITLESSYWDTADKPPEDEFYEEVQSMGGIAWDDRMRSWIVANYNLAQEVLKDDELF
QHPYMSMKAGGDYMKIRSDNPRSSMFLKGERHRAFHKWWLVELLSPKVVREYRKDLVDPW
IDHLIKGLEDRPAFDLVEDFAERVPMGIFAQLLGLPQHDHAYLDHVKALNDAIGRFASVA
NALQLEGEASAEARRVADEATAAAEELNDILKPLVSERKNGEGSDFISQLWRGGHRVEDD
WNELDTLDACRRLLFAGVDTTTHAISNAFHMLLTDDSLMAQVRDEGSRYLDREVEEVLRL
NGSIQFRPRRASASTELNGKSIAQGDMLTVAITIGANRDPRHYGCPHAVDLERARPHDHLA
FAYGPRTCLGAHLARAEIASAVSKMLVREFPAMRLDPSRPAPAFSGFLMRSWRPLHVLAG

>CYP1311Al1 (spmi:K663 03440) Sphingobium sp. MI1205



MSYNPLDPAVTANPYPHYAKLRAEEPVKWLDMMOGFAVSRWDDVEEVLGDGKTESSAQFW
PALLGEYDPVPEVOPMISLDPPGHVRIRKLANKAFVPSRVGALODRIRTVTHELIDGIFA
RHGKEGEFDFVWEFSGLEPVSVIAEVLGVDIERRVDFKRWVDDLLAAGNRAAYGPERLAE
IDSSSRSIRAYFEQVYDERSANPGDDLISGFIQAEVNGERLSRSEVLNMAILLLIGGVET
TTNLLGITFAHFKTHPEIAAATWADPTRIPLLLEEMLRFDGPVOMLFRHTTRDTELAGVA
IPKGSLVLPLLGSANHDERKFDRSEELVLDRDPKEIMSEFGQGPHFCLGSYLSRMEARSAL
EILTSRFESLEAVSDTVKWSDSYFARGPKTLPVRFKAR

>CYP1311Al1 (K663 02370) Sphingobium sp. MI1205

MNTLOISGNFYDRETLANPYPLMAEFREQAPVMRTVDPAGRAIFVVTEMALIEQVAKRTDAFSNDEFGHLEVAG
NEHPEVAGILDQEPLRATLLLGSDAPDHTRYRALVNAVFATGRVAHLTPMIEALTDELIDGFIEKGQCNEVDE
FAVLLPTYITADILGLPRDKYDQVKKWSDAVIMVVGRTGTKEDEIHAAHEIVDFRRYLRETVAARRIEPRDDL
ISNLVTVKTEGVQPFDDIEATALAFETIAVAGNETTRNTLMSGLVQLLRHPDOMQOALTIDDSSLVDNAVEEILRY
ETPASSMWRIAREDMTLGGTDIPAGSTLLLRYDGGNRDPRRFEDPDRFDIRRRNARTHIAFGAPSVHRCLGOM
LARKELVVGFRQLLKRLRNIRIVEGSDTSYQPSILMFHTIGSLHIAFDPGERVHR

>CYP1326A2 (APE42395) Sulfitobacter sp. AM1-D1

MPDTSRPEELVYDPTDPAVMADPFPVYARLREEDPVHWSPSLRSWIITRYTDVRDLLLSD
TMSVNRLLQFYESLPPADAMLLRDIVHYLNLWLAFRDPPDHTRVRRIMRHAFTADAIATM
RPQIHEISDLLLDRLAAAGTDDVDLIREYALQLPAFVIMDLLDVPRDMLDEFKEWSDDMA
VEIGGARNSDDKYERAARGCRHMSDYFRKLIEERTANPKPGFLMDLINARDEGDKLSDDE
LVATCILVLFAGHETTTNLIGNATLLLLRHPEQLDRLRADPELVDPMIEEVLREDGPTNA
LVRVVARDHDLHGRTLREGERVEVMVNSANRDPRMEFDDADREDITRDONRHLTFGQGIHL
CLGAKLAREEGRIAVRKLFERFPDLTLNPAEPPEWLDAM

>CYP195A21 (APE42395) Sulfitobacter sp. AM1-D1

MEFDLSHPPVDFLENPFPHYDRLLAEAPVCPQPDGSVLVSRHADLNAIYRDTGLY ISDKKQ
AFAPKFGPGSPLYEHHTTSLVENDPPLHTRVRRIMTSALTPKALARMEPGLIATVDTLLD
SMPENPDLVEDFASTIPIQITIGNLLDVPMAERAPLRDWSLAILGALEPTLTDAQLERGHA
AVRDFKAYLODLIARRRAAPGDPETDVLTRLIKGDDTGRLTEVELIQONCIFILNAGHETT
TNLIGNGLALLHDHPDQKRRLMDDPALIDTAVEEVLRLRSPNQFGNRETTAPVEIGGHAT
PAGTNLHLCIGAANRDPAVFDAPGTFDIARRPNRHLAFAGGPHVCVGLTLARMEGRIATA
REFLRRYPGYALTGDRVPGGRIRFHGYRHLPARLGKARGQ

>CYP2334A1 (APE42395) Sulfitobacter sp. AM1-D1

MRTSEINSQAFGPSTIREAADANRDPILVGTPWRRGYGHWQVSRMRDVRAVLAHPGTTTD
DLAFRVFSRFRERRGGLDSIFHLSRQISRAHRTPNDAERMDAITVTKRLMECLPAQDERS
PLAALVSSGETEADAMVTVVQKPIMEWRAAALGINAALGQEIEIDSIDILASLDRTAIPD
FIKLEPKAARITGNLSAMNVTIWPAGQTIPLMHLISPAFLAIEPLSKTAGLMLAHLADNPD
LOERLRNRAELRTAYLQEVERLLGAVRYVARQIGPAGLDLGEIRLPPHSLVSSDLAAANR
DPELWDDPEAFRFDRPRLOTATFSFGSLACTGSQLSRLFLSTLLDATLATVRLAAPETGQ
ONDRKEFSRWSIIRGYESCRLRFAAT



Short P450s

Species name Short P450s protein ID Count
Bradyrhizobium oligotrophicum (aol:S58_14600) 1
Bradyrhizobium japonicum E109 (bjp:RN69_37425) 1
Bradyrhizobium diazoefficiens USDA 110 | (bja:blr2143) 1
Sphingopyxis macrogoltabida 203 (smaz:LH19_26550) 1
Sphingobium sp. MI1205 (spmi:K663_02365) 3
(spmi:K663_17471)
(spmi:K663_18021)
Sinorhizobium fredii NGR234 (rhi:NGR_a02720) 1
Rhizobium etli bv. phaseoli IE4803 (rep:1E4803_PB00358) 2
(rep:1E4803_PB00400)
Rhizobium tropici (rtr:RTCIAT899_PB00445) 1
Rhizobium sp. N1341 (rhn: AMJ98_PC00305) 1
Rhizobium phaseoli (rpha:AMC79_PC00282) 1
Rhizobium sp. N731 (rthx:AMKO02_PC00300) 1
Methylobacterium aquaticum (maqu:Maq22A_c28670) 1
Porphyrobacter sp. LM 6 (porl:BG023_11390) 1
Rhizobium etli CIAT 652 (rec:RHECIAT_PB0000292) 1
Sinorhizobium meliloti GR4 (smeg:C770_GR4pB068) 1
Methylorubrum extorquens AM1 (mea:Mex_1p4500) 7
(mea:Mex_1p4502)
(mea:Mex_1p4503)
(mea:Mex_1p4504)
(mea:Mex_1p4505)
(mea:Mex_1p4506)
(mea:Mex_1p4508
Salipiger profundus (tpro:Ga0080559_TMP4501) 9
(tpro:Ga0080559_TMP4502)
(tpro:Ga0080559_TMP4503)
(tpro:Ga0080559_TMP4504)
(tpro:Ga0080559_TMP4505)
(tpro:Ga0080559_TMP4507)
(tpro:Ga0080559_TMP4508)
(tpro:Ga0080559_TMP4509)
(tpro:Ga0080559_TMP450)
Pelagibaca abyssi (paby:Ga0080574_TMP4500)
(paby:Ga0080574_TMP4501)
(paby:Ga0080574_TMP4504)
Sinorhizobium meliloti SM11 (smx:SM11_pC0152) 2
(smx:SM11_pC0153)
Phaeobacter inhibens 2.10 (pgl:PGA2_95p450) 1
Octadecabacter temperatus (otm:OSB_05620 K20497) 1




Azospirillum brasilense Sp245
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Brucella abortus 2308
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Candidatus Puniceispirillum marinum
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