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Supplementary Figure S1. Phylogenetic tree of selected proteobacterial P450s. A multiple
sequence alignment of 81 proteobacterial P450 proteins was constructed using the MAFFT version
7 web-based platform (Katoh et al., 2019) with the L-INS-i strategy. Gappy regions of the
alignment were automatically trimmed by MAFFT software prior the construction of the tree. The
phylogenetic tree was constructed using the MAFFT software and the Neighbor-Joining (NJ)
method (JTT model; Bootstrap resampling = 100). The tree was visualized with iTOL online
software The red numbers below the branches represent the bootstrap values.
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Supplementary Discussion

The CYP51 clan proteins are often considered the ancestors of the most eukaryotic P450s
(Yoshida et al., 2000; Nelson and Nebert, 2018). The CYP51s, certainly, played the ancestral role
for a large diversity of eukaryotic P450 monooxygenases. However, the CYP51s were evolved
very early in Proteobacteria. Furthermore, they were not the ancestral P450s in Proteobacteria. A
substantial diversity of P450s emerged from ancestral proteins in Proteobacteria before
eukaryogenesis, as seen from Nzuza et al. (2021), Msomi et al. (2021), and Msweli et al. (2022),
as well as from the results of this work. Among the P450s from the Proteobacteria phylum,
CYP51s are located at the top of the phylogenetic tree. As noted by McLean et al. (2015),
“although CYP51 is likely an early P450, it is not the progenitor in the P450 gene superfamily.”
As proposed previously, the hypothetical P450 progenitor was involved in metabolism that was
not dependent on molecular oxygen and redox partners (Kahn and Durst, 2000; Werck-Reichhart
and Feyereisen, 2000; McLean et al., 2015).

As mentioned in the main text of this article, many proteobacterial CYP74s are fusion
proteins. The CYP74 clan domain from the Methylobacterium nodulans fusion protein has been
cloned and identified as the hydroperoxide lyase (Lee et al., 2008). The full-length DNA has been
prepared by PCR amplification and sequenced to confirm the structure (Lee et al., 2008). However,
the peroxidase (cyclooxygenase-like) domain has not been cloned, and the recombinant proteins
have not been studied. The M. nodulans hydroperoxide lyase (Lee et al., 2008) remains the only
proteobacterial CYP74 cloned and characterized to date. Nevertheless, the results obtained with
the M. nodulans enzyme, as well as its fusion structure (including the peroxidase presumably
functioning as a dioxygenase), indicate the probable cooperative role of two domains in oxylipin
biosynthesis. Thus, most likely, the proteobacterial CYP74s are involved in oxylipin biosynthesis

in Proteobacteria.
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The FASTA dataset used to generate the multiple alignments and construct the
phylogenetic trees

>MFO7856649.1 CYP74 Paracoccaceae bacterium
MKREGGGGSGRETETARSAATAPAALRPVPGSRGLPLVSAVWHTLKLOFVDGWKRHFEALRRRHRSNVFRVAAFGRAVAV
TDATAFAVESDWDGRLEKEYGFGPAVAPPRPLVGPTTPGIFSRGFGHSDPKALHVALLRLRAGRLEPALDRATIDAAFARW
EAESRVALRDGIEILVEDFLHDWLIGSAPERPVLRPLYPGIFGHRLRWLTRHFPSSAYARAEATRARQMAVLKAAPGEFRE
IAALPEAAPLGGEDAVAGQVAFLMGVNCFLGLONLFKSVLGELAANPDEAAALRAEVEAASSEAGGPLGLAATAALPRLD
RFLKETLRLHPPVFFVYGTATRDFALEASDGRYRVERGERVVGVIPMVQRDPARYDRPDAFDPARFEDPAAEAGLVWPHG
FMHDPAEDPHAHVCPGRDVALSIAKRFCARLVADADWALTATPRWSEGRFELNVAAPEGHLRVARFARRGGD
>HMG77348.1 CYP74 Xanthobacteraceae bacterium
MNAGGAPNTAPIPVPGSYGLPVLGRAIDTLDFLEFVSGWTEFFARRORKYRSNVFKVNLFRPTIVLLDHPAISRLFKSEYL
VODYGFSWAIPPRPMVGNVSPSIFEAGAAHDVPKMEYMRLLOKRSSTLVTVENEVAEEFITRWASLGEFEWRDELEDEFAV
SFLFOQWMLGERPDTKDVRFLYNNIFLHVFPAITKHIPWSKYCRSVVIYERLLAFVKGAKNEFPEIAALAGEAGLTDREYVA
KQITFLLGMNSFLGVQCFMKGIVGELGSRAELCDRLRAEMKAALGASQTLTDIKALAAMPTLDKTLREILRMHPPVSFIF
GRATRDLVIESKTGMEFPVATGELVMGVIPFAHLDASSFAQPDRFDPGRFDDPAASAHLIWPRGLHDADVSPQDRICPGKD
VAITIIAKLFAVTLLLKVDWRLKDGKPEWEQHKEFNLNVAAPKGPIAVTGEFRRR
>MFV2060025.1 CYP74 Gammaproteobacteria bacterium
MDDFINWLATKYPEFVVNIVSKVITWLRHLEFSNYYINKYAGAIKPRPHAFTLASSYTSWKSLTDKTFTARHLPETDKTGNQP
DIKKIVDLWRRRDNKEIPSADTSMLESFFAQWETDSFLRTDFRDRRKNTSNHEIDLCQLYGLNEDMTSILRSKEKGKLKH
QIIDGEVYPPYLENVKQTTTDNWVFASTEFEKLHPGMALKFIFSNVPEERLKRMFAVGLEQGNSTIGYTALNTIMLREHN
RVCDQIIVDNPEWDDERLFQTARNIMIVLLLKIVLODYIGHIAIIDFPFDPSLDMPEKKQWYRSNWVSLEFNLLYRWHSM
VPEIFTVGNLSLKQDEFRSNTPLVTKLGVGTVISAASRQTAGRIGLYNSPDLFFEPIPIGTDQRSVMERTIDMARNAKLOQ
SEFNDYRDAFSLPRLKOQFEELTDDIELQIELKNLYNNDIDELEWHVGIFAEKHLPNAMFGELMTHMVAYDAFTHALTNPLL
SKNVENKATFSETGLSIINNTNKLEDI IKRNTKNSKEVVANFNSMVKPPGNYGFPIIGVIYDTIDFLELSGWKNEFEFLKRQ
EKYQSSVFKINLFMKTIAILDYEAFEPLENWDGRLKKDYGFGAAIPPKELVGGIIPSVFQHNPEHQKYKSLYISILKNQV
STFEKTFNTVEFTDYSEQWLAKGOFNWAVELERMSVAFVFEWYFGSQPDIEKVRFLYNNIFSHKKLMLLKLIPWSDENKSR
PLFEALLDFVKSSEGFKKHIELAKSCDLYDEDAIAKQILFLTGMNNVLGLOQCFSKSLIAELSLHPDLRKELLIEMREVDN
SAAGKLSLSALNKLPKLDNTLKEVLRLHPPVFFIHGRAEKDFALRSKTGSFATIAKGDNLMGVIPLAQLDPDAFADPESE'S
PERFSSPGSSKKLIWPHGSHNADVSSSGHICPGKNVAIEFGRVLCQALLNGEFDWELVEKPTWSDKKYSLNVASPVGLMKT
TKFNRRV

>WP 473320196.1 CYP74 Bradyrhizobium sp Kenb5l
MRSAKDFAFDFVSSYPSFWRLLSKWEWLRRLLNRLFINIITNSSKPRPYPLSLWGAKTPGVSDVYTSWTGLVDRSYSGRH
LPPDLDENVNCLPDVADVGALEFVRGPDQLPCPKSTALFCFFAQWFTDSFLRTDPNDFRKNTSNHEIDLCQIYGLSAADTA
LLRANKRGRLKSVKIKDEEFPPPLFEEDGKYVRPEFVGLSYIDPRTKDFRKALDDPENTPNRKKRLEFVSGLERGNSTIEY
SALNTIFLREHNRLCEELAAAHPEWNDDDDRLFETARNVNIAQLLKIIIEDYVNHLSSAQLKEFSLETGESEKQAWYRANR
ICAEFDLLYRWHALVPTELEMSGRRFPDSIFRYNNKFLVDVGLASAFDAASSQGAGKITLHNTAPFLINAEVEAIRKSRA
WRLRSYNEYRERFGLOKLISFDELTDDRRLLKELKTLYGHVDRVELLVGLLAESDEDTVLGKLMTLMVGVDAFSQALTNP
LLAENVYNEDTFTKTGLKSIANTSSLADIVHRNNVAANAKVTFGGEDPPGSYGWPLVGAAWGLLDFFFISGWLEFLRKRQ
RKYGKTVFKTNLFGPTIMALDHRAIVPLFASKDLVQDLPVAGFKFQLPPMALVGNVSPSIYESGSEHDWPKSLYLDLLKQ
RSKTLAASFDAVAGEFENRWSAKKTEFSFRDEIEDFVVALIFQWMLGORPVLTEVRELYSGIFTHTFLSITREFIPGSAYSR
ALKIFPRLLAFVKQTPAFPEIVDLAKGHKITDEDALAKRVTFLLGMNSFLGTQSLLKSIVGEFALRRELCAELRKEMDEV
LGSDLKLPPDLQCLHRLKMLDRVLREILRLHPPVFFIPGRATRDRILDSSSGTFRLRKGELVLGVLPLAQRDEANEFTQPD
EFMPGRFMDPAASQHLIWPRGLHDAAVAPNDRTCPGKDLALITAKLFCITLLRKASWELKQPPTWNTRYEFSLNVAAPEGD
LIVGGFEYRGESATATPVRGAGERDEAG

>WP 012335549.1 CYP74 unclassified Methylobacterium
MRQVPGSYGPPLLKTLFDTVDFLVVSGWEEFFARRRRRHGSTVFRVNLFKPTVAVLDOQTGIGALFGDADLIQDYGEFGWAV
PPLPLVGGVPPSIFGSGEAHDGPKRLYLRLLARRAERLEAVFAETFAEVAARWRAAPGESFADGIEDLVATEVGRWLIGA
ALDPADIRLVYNHIFTQRLTAVTOQWLPWSNYARSRLAYGRLLAAVRGAPDFPEIAAMAAEEGLPDPEVVAKQLTFLIGMN
SFLGLONLLKSLVGEFALHPAWQEEVRREAAAQAGRGATPVLDRVIRETLRLHPPVFEFVEFGRATRDRVLDTESGSFAIRR
GELVMGVIPFAQNDPAHVPRPERFDPDRFLDPATGGRPLIWPRGLETATVAARDRTCPGKDAAFATARLFCTALLRDHAW
SLAAPPAWDRHRFSLNVAAPKGPLTVERFVRKEQTG

>WP 457117299.1 CYP74 Methylobacterium sp JK268
MROQVPGSYGPPLLKTLVDTIDFLEFVSGWERFFARRRARHRSTVFKVNLFKPTVAVLDOQTGIAALFGDADLIQDYGEFGWAV
PPLPLVGHVPPSVFGHGEAHDGYKRLYLNLLKARATSLPATFDAAFAAQAARWEATPRESFADGIEDLVAAFVFRWLVGA
EIDPADVRVVYNNIFTQRFTAITRFLPASTYARSLDAYDRLLGAVRGALATSDIVAMARDEGLHDREALAKQLTFLCGMN
SFLGLONLMKSLVGELTLHPAWREAVRREARAGGATPVLDRVIRETLRLHPPVEFFVEGRATRNRVLDGETSRFAIREGEL
VMGVIPFAQNDPVHVPRAEVEFDPDREFLDPATGARPLIWPRGLEHARVEPQDRTCPGKDLAFATARRFATALVRDYDWTLA
ERPTWSRRREFSLNVAAPAGALTVGRFARSDGTG

>WP 015932840.1 CYP74 Methylobacterium nodulans



MPSANQIALRLVTKAPGFWQFVSDTPALRGWTNRLFINLITGSAPPRPYPFSLWGPGTAPCAPYTSWTIGLVERRFSGRHL
PPATPAEVDALPPVRDLDALFRRTGAMQPCPKSSALFCFFAQWEFTDSFLRTDPDDLRCNTSNHEIDLCQIYGLCVADTDI
LRSHRDGLLKSQIIDAEEYPPFLFDETGEHVRDEFRGLSYVNKDGTGYRNPILTGAFDTPERRRSLEFASGLERGNSTIEY
CALNTVFLREHNRLCRRLRAEHADWDDDRLFETARAVNIAQLLEIVIRDYINHLSTTRFRVFPEVGFAERRPWYRTNRIA
GEFDLLYRWHPLVPTAMTLEGAPLPDDRFRENNALLVEKGLVAVLHAAASQRAGKITLGNTPWFLVPADLAAMEKSRAWR
IKPYNDYRERFGLPRVTSFEELTGDRDLAERLRAVYAHVDOQVDFLVGLFAEARAPDAPLGDLMTLMVGSDAFSQALTNPL
LSCHVYGADTFSPAGLAGLETTSTLEDVVRRNADLGDRRANFTFGAPPERDPPGSFGPPGLRKFFDTVDEFLEVSGWEREFE
ARRRTLHRSTVFKVNLFQPTVVVLDQOQGIGALFADPDLIQDYGFGRAVPPRPLVGSVTPSIFESGEAHDGPKRLYLRLLD
WRAATLOQPVFAETFGQYAARWTSRPRFAWADEIEDFAATFVFRWLLGTEADPADVRLVYGNIFTQRFTALTQF IPWSNYA
RSRRAYERILDVVRRAPDFPRIAEMAAEEGLHDREALAKQLAFLVGMNSFLGLONLMKSLVGELSLHPAWQEALRQEDLR
QETGLPAGRPATPLLDRVIRETLRLHPPVSFVFGRAIRDRSLDSESGRFRIRKGELVMGVIPFAQNDPVHVPRADVEDPD
RFADPRTGARPLIWPRGLEHALVRAQDRTCPGKDAAFATARLEFCTALVRDYAWTLTERPVWERRREFSLNVAAPKGPLTVE
RFVRKEETG

>WP 225161464.1 CYP74 unclassified Bradyrhizobium
MRSTKDFAFDFVSSYPSLWRLVSKWEWLRRLLNRLFINITIANSSKPRPYPLSLWGAKTPGGSDDYTSWTGLVDRSYTGRH
LPPASEKSVSCLPKVADVGALEFVRDPDQVPCPKSTALFCFFAQWFTDSFLRTHPDDFRKNTSNHEIDLCQIYGLSAADTA
LLRAKKRGRLKSVQINGEEFPPPLFEEDGKRVRQEFVGLSYIDPQTGDFRKALDDPEFNTPDRKKRLFASGLERGNSTIFEY
SALNTVFLREHNRLCEELAAAHPEWNDDDDRLFETARNINIAQLLKIIVEDYINHLSSAQLKEFSLETGFAEKQPWYRTNR
ICAEFDLLYRWHALVPAEMEMSGRRFPDSIFRYNNEFLVNVGLASAFDAASSQGAGKITLHNTAPFLINAEVEATKKSRA
WRLRSYNEYRERFGLOKLTSFEELTDDRNLLLELKALYGHVDRVELLVGLLAESDEDTVLGKLMTLMVGVDAFSQALTNP
LLADNVYNEDTFTKVGLESIANTSSLADIVHRNKVAADAKVAFGGEDPPGSYGWPLIGAAWGLLDFFFISGWLEFLRKRQ
RKYGKTVFKTNLFGPTITIALDHRAIAPLFASTDLVQDHPVAGFKFQLPPLALVGNVSPSIYEAGPEHDRPKALYLDLLKA
RSTTLVASFDAVAGEFFKKWSAKKTFSFRDEIEDFVVALIFEWMLGOQRPVLADVRELYSGIFTHTFLSITRFIPGSAYSK
ALKIFPRLLAFVKQTPAFPQIVELAKGHNITDEEVLAKRLTFLLGMNSFLGTQSLLKSIVGELGQRQKVRAGLCDEIDAV
IGSDPRIADLRCLDKLKMLDRTLREILRLHPPVFFVPGRATRDRILDSSSGTFRIRKGELVLGVLPLAQRDEANFPRPDD
FIPDRFEDPQASQHLIWPRGLHDAVVDPQDRTCPGKDLALVIAKLFCITLLRKCSWELKQPPTWNTKYFSLNVAAPEGDL
RVDGFQYRE

>MCZ6591040.1 CYP74 Alphaproteobacteria bacterium
RRRNISNHEIDFNQLYGATKGQTDILRLMKGGKLKHQIIDGAIYPPYLFDVKETSIEKYVYANKEFRELHTEDKLRVIFH
GVSLDRLRYMFAVGLEHGNSSIGYTTLVITVMLREHNRICDELSAANPDWDDHRLFETARNIMIVILIKIVTRDYIAHIAG
IPFPFEASPGMAEGQOSWYRSNWITLEFNLLYRWHSMVPDKLVVGDQTYGPDEYRSNPPLIVKHGIGALITAFSRORTGRI
GLYNSPEMFFAPLPIPNDDGTIDNRSVMRRSVDMTRREFKLRSYNEYREAFSLPRLKNFEELTGGNDKLREDLKKLYNNKI
DDVEWLVGIYAEKHGGGEVLGDLMARMVAYDAFTHALTNPLLSKFTENSKTEFSPVGMDIIENTKTLSDIVKRNVKGSGRV
VASFTTPIEPPGWYGLPILGVIYDTVDFLFLSGWKKFETKRRDKYGSSVFKINLFMKTIAILDHDGFEPLESWDGRLKKD
YGFGWAVPPAALVGDIVPSVFQANPEHEKYKKLY IEILKDQAPTFEETFTRVFKDESDEWVKINREDWADEIERLCAAEV
FEWYFGARPNVDHVREFLYPRLFGHKPLALLKLLPWSAYNKSKPMFEELLAFVKKSGRFKHLVDMARKQGLENEGDVAKQL
LFLTGMNNEFLGLQGMSKALIGELSLRPDLREELRNEMREAGQSATSPLDLADLDGLPKLDRTIKEVFRLHPPVFFIYGRA
EKDFSLYAKTGTYAISTGDHLMGVISLAHLDSDAFEDPEEFRPERFEKPEATERLIWPHGQHAAPISTSNHICPGKDVAM
EFGRILCHALLIGFDWELAQKPTWSDTRETLNAASPEGSMTVTSEFTGR

>WP 283017925.1 CYP74 Bradyrhizobium barranii
MRATKDFAFDEVSRYPSEFWREVSKWKWLRRLLNRLEFINIITNSSKPRPYPLSLWGAKTPGSSDVYTSWTGLVDRSYTGRH
LPPDSDENYKCLPKVDDLGGLEVRGPTQLPCPKSTALFCFFAQWFTDSFLRTDPVDVRKNTSNHEIDLCQVYGLSARDTA
LLRAGTKGRLKSVVIGGEEFPPYLFEDDGKHVRQEFIDLSYINPDTRDFRKPIDDPENTPDRKRLLEVSGLERGNSTIEY
SALNTIFLREHNRLCEKLAAVHREWNNDDDRLEFEIARNINIAQLLKIIVEDYVNHLSSAQFKFSLETGFAEKQPWYRTNR
ICAEFDVLYRWHALVPTEMEMGGKRFVDSIFRYNNQFLLDRGLGSVEFDAATSQGAGKITLHNTAPFLINAEVEAMKKSRA
WRLRSYNEYRVRFGLOKLTSFEQLTDDRNLRCELKTLYKHIDRVELLVGLLAESDTDTVLGKLMTLMVGVDAFSQTLTNP
LLADNVYNQDTFTATGLESIANTSSLADIVHRNNVAVDTKVAFGVEDPPGSYGWPLVGMAWGLLDEFFIVSGWSEFLLKRQ
RKYGKTVFKTNLFGPTIMALDHRAIEPLFASGDLIQDLPVAGFRFQLPPLALVGHVSPTIYETGPEHDQPKALYLDLLKA
RSETLAASFDAVAGRFFTRWSEKKTFGFRDEIENFVVALIFQWMLGKEPVLTDVRELYSGIFTHTFLSVTRFIPGSAYSK
ALKIFPRLLAFVKQAPAFPEIVKLAKRHGISDEDTLAKRVTYLLGMNSEFLGTQSLLKTIVGELGOQRPELRTDLRREMDTV
LGPNPTLSDLKILNKLPQLDHTLREILRLHPPVFFIPGRATRDRILDSSSGTFRIRKGELVLGVLPFAQRDAVHEKEPDR
FDPSRESDPTASQYLIWPRGLHDAVVHPNDRTCPGKDLALVIAKLFCIALIRKSSWQLKQRPTWNSRYEFSLNVAAPEGDL
RVDGFEYRE

>WP 324088290.1 CYP74 Phenylobacterium sp
MTKQPPGSYGPPLLGALFGTLEFFLFGWEGYFARRRRRHGSTVFKVNLFQPTIAVLDRQGIAPLEGDPDLIQDYGEFSWAK
PPLDLVGGVVPSIFEHGPAHDEPKAFILALLRERSPDLANTFAAVAEPFFOQRWTAAGAFDWADDLENLALGEVEFEWILGA
RPDVPAVRELYNNIFLHFAPWLERLRPNSVYARSRKTYAALIETIRTAPRYGEVARLAARFGIDEAALPHRLAFLLGMNG
FLGLQSTFKSIVGELSRNPALCEAIRTGAGGEPELIDREFVWETLRLHPPVFFIFGRAVRARELDTASGREFSIRAGELVMG
VIPFAQRDANLYPDPDREFDPSRYDEPARRLGLIWSRGVQDQTVQPADRTCPGKDPALLIARLFCARLAQGYRWRLGEPPR
WTRRAYGLNVAAPVGKLQVRKFEAAG

>WP 310884857.1 CYP74 Bradyrhizobium brasilense



MRSTRDLAFDLVSRYPWEWRLVSKWEWLRROQLNQLFINIITNSSKPRPYPLSLWGAKTPGTSDVYTSWITGLVDRSYTGRH
LPPDSDKNENCLPKVDDVRGLEVRGPNOQLSCPKSTALFCFFAQWFTDSEFLRTDPDDVRKNTSNHEIDLCQIYGLSSRDTA
LLRANKRGRLKSVIIRGEEFPPRLFEDDGKRVRPEFIELSYIDAKTGDFRRPLDDPEFNTSDRKRMLFASGLERGNSTIEY
SALNTIFLREHNRLCEKLAAANPGWNNDDDRLFETARNINITQLLKIIVEDYINHLSSAQLKEFSLETGFAEKQPWYRTNR
ICAEFDLLYRWHALVPTEMEFGGKRFPDNLFRYNNCFLIESGLASVEFDAATSQRAGKITLHNTAPFLIDAEVEAMKKSRA
WRLRSYNEYRARFGLOQKLTSFDELTDNPELLSELKSLYGHVDHVELLIGLLAESDPDNVLGKLMTLMVGVDAFSQALTNP
LLADNVYNEDTFTKTGLKSIAETSSLADIVHRNNVAKDGRVAFGIEDPPGTYGLPLVGTLWGLLDFFEFISGWLEFLRGRO
RKYGKTVFKTNLFGPTIMALDHRATIAPLFASDDLVPDLPVAGFREFQLPPLALVGNVSPSIYEAGSEHDRPKALYLDLLKA
RSRTLRTSEFDAVADEFFKRWSAQKTEFSFRDEIENFVVALIFOWMLGORPILTDVRELYSGIFTHTFMSVTRFIPGSAYSR
ALKIFEELLAFVOKTPEFPNIASRAIEFGITDKDALAKRLTFLEFGMNSELGTQSLLKSIVGEFAQRPELRQDLCKEMDDV
LGSDLTLPDLQHLDKLOKLDSAIREILRLHPPVFFIPGRATRDRLLDSSSGTFRIRKGELVLGVLPLAQRDEATFREPDE
FIPSRFEGPAASKHLIWPRGLHDAIVYPNDRTCPGKDLALITAKLFCVTLLRKASWHLKQPPTWNTRYFSLNVAAPEGDL
AVEKFEYRE

>WP 082222231.1 CYP74 Mesorhizobium loti
MGFVSRFPWFWDFISGVPLLRTWVNREFFINFITNSTPARPHPLSLWGPFPAPGVCSDYTSWTGLVDRTYTGRHLPPSDPI
TVARLPPTAGLAGLFLRQDKLLPCGKSSALEFGFFAQWETDSFLRTDPDDVRKNTSNHEIDLCQIYGLTAADTALLRSRQG
GELKMOEIRGQFYPPFLFKPDGSRVKDEYLSLSYINKKTGDYRHAVLTPPFDTPERKAGLEVAGLERGNSTIYYSAINTT
FMREHNRLCREIAKRHPDWEDDRLFETARNVNIACLLKVIINDYINHLTVTLEFKVEVEVGFAERONWYRTNRICAEFDLL
YRWHPLIPTELNVGKDMLPSTEFREFNNQLLVKFGIEDVLSAATNQRAGRIGLENTAPFLVPADLAATIEKSRAWRLRSYNE
YRVRFGLPPLTSFMELCGDRRIAEKLGAAYDHDINRVEFLVGLFAEQRAPNAVLGELMTLMVGVDAFSQALTNPLLSQNV
YGPLAFSEPGLOALNETSSFDSIVRRNSAMGNRRINFSAGLTPPGSYGLPILGTIIDTVDFFLVSGWRNFFERRRKKYGS
SVFKVNLFRPTIAMMDGKAISALFKSKDLIQDYGFSWAVPPLDLVGNVPPSIFESGPAHDRPKSLYMRLLOANAHVLGST
FGGIFATFTEKWLSAPREFSWRDELENFSATFLFTWEFLGTSPDPVKVRTLYNGIFLHFAVPIARLLPWSSEFSKSLVIYKDL
LEFIKGAPKFSDILVAARERGLTNADVVAKQIAFMIGMNSELGTONLLKSIVGELSDRPDLREALRAEITAGLGDASSER
DITKVAGMPLLDKTIREILRLHPPVFFLFGRATRARLIESDSGSFATRKGDLAMGVIPFAHLDEFAFPKPEEFNPDREDD
PAASAHLIWPRGRHNDTVVPEDRTCPGKDVAILIAKLEFTVSLLRDEFDWQLSTRKOQRWEQRFFGLNVAAPVGPLEVETFEFRR
R

>HUI22595.1 CYP74 Methylocella sp
TLMKSROWRVRPYNEYRKCFGLKPVTSFGDLTGDPALAAELKTIYKDVNHVELLVGLFADRHEDNGVLGSLMRWMVAADA
FSOQALTNPLLSKNVYGEQAFSEVGIESINSTTSEFDDIVRRNSSMGNRKATEFSTAQPPPGRYGFEFPFLKTFLDTVDFELFEE'S
GWEEFFHRROVKYGSTVFKVNLFQPTTAMLDHRATKALFASTDLVPDGPSRGFQFELPPLPLVGNIPPSMYEAGPKHNDP
KSLYIRIIQDRKSTLVSTENSIAEEYTSRWLLLNQFSWRDGLEDFAVSEVFOWLLGIRPDTKAVRYLYNHIFTHYLAAVT
KYTIPGSSYRRSLAIYKRLLVLVKAAPREFGDIIGIAREIGLTDEDVIAKQITYVAGMNSEFLGLONLLKSVIGELSSDPKLR
DELRQEMEESLVGGDVANINLGHLARLTLLDNTLREILRLHPPVFLISGRATQERFIESDSGTFKIGKGELVMGVIPFAH
HDPSVEFPRPEQFDPHRFEDQAAREHLIWPRGLHDGEISPDNRTCPGKDLAVLVAKLFCFAILTKFDWRLRDPRPGWDTRQO
FSLNVAAPKGPLDVESFHLRETINPRLTLS

>WP 218054309.1 CYP74 Phenylobacterium immobile
MSETVTPALRPPPGSYGLPFLGKVFGTAEFFLEFGWEQYFARRRDIHQSTVFKVNLFQPTIAVLDQOGIAPLEFADKTLIQD
YGFSWAVPPRPLVGDVTPSIFEHGPAHDDPKAFYLALMAARGPALPGVEFDAVADEFFGRWTKLEKFDWQGEIEDMAVSLT
FEWLLGARPSTADVRLIYGGIFLHMAAWAERPEFPNSNYNRSLKAYGRLVDFIRTSPRYGEVEALARSHGVSAEALPHQLA
FLLGMNGFLGTQSMLKSIVGELSROGGLODDLOQARLVAGDLGAIFTDSLLDGVIREVLRLHPPVFFIFGRATEDRALSTA
SGDFAIRKGELVMGVIPFALEDPSVYPDPLAFDANRYVEAQAREALIWSRGPHDQAVRPDDKICPGKDPAVLIGKLEFCAR
LATGYRWRLVDPPHWTRKHYGLNVAAPVGALALESFEAIP

>MCI0466684.1 CYP74 Beijerinckiaceae bacterium
MSWTGLADRSYTGLHLGPAPKTYTDYLCTVEESKVVGLFKRGDAMVPCPKSSALFGFFVOWFTDSEFLRTDSVDSRKNTSN
HEIDLCQIYGLNENDTRILRSHKGGELKTELQHEKLKEQEYPPLLFERDGTTIKPEFLKLSYVNDRNSFESQFVEFKAPPP
GSGRPTVPAEKKAKLFAAGLGNANSTIFYSAINAVFLREHNRLCRAMAERYPAWDDDRLFETARNTNIVQLLKIIIEDYT
NHLSSAHFKLEVDVGFAENONWYRTNRIAAEFDLLYRWHSEVPKSVSLRGKPVQVEPMLLDNSLLEFDLGVEEVIHAAATE
RAGRIMLKNTEEFLVNGADRGAVKKSRDWHIRPYNDYREHFGLPRVSSFEELTGEQATAGELRAIYGSVDKVELLTGLFA
EHHPHNSVLGELMGWMVGSDAFTHAFTNPLLSKNVYGEDCEFSKVGMDS INATRCEFDDIVORNCKMGNRKATFAVAQTPPG
SYGLPITEPIRSKLDFFLLSGWEQFFRRRQIKHSSNVFKINLFQRATAVLDHRATEPLFESGDLVQDLPERGYKFNLPLL
DLTGGVPPSMYETGPKHDRPKALYMRLLKAREATLATTEFSNVASEYACRWLSLGKENWASELEDFAADFLEQWYLGTRPD
SKKVREFIYTNIFTHRLIAVTRFLPWSKYHRSLGNFRELLHFVREAPLFGEVLVLARAEGLNDADEVAKQITEVTGMNSEL
GIONLLKSIVGELSLDPELRAKLRREMEGELETEGSSGSLCQLAQLRLPLLDKTLREILRLHPPVYFIFGRATRDRTIKS
DSGLFATIRRGELVMGVIPMAHLDASVFARPGQFEPHRFDHKEGSDHLIWPRGMHDGEATPENRTCPGKNIAVQIAKLECE
FLLTKYEWRLKNPPEWEKQRFRLNVAAPKGTLEVLSFRHRVQQOEHCEPASSG

>WP 379135414.1 CYP74 Methylobacterium carpenticola
MPSANQIALRLVTKAPGFWQFVSDTPGLRGIVNRLFINLVTOQSAPARPYPLSLWGPGTDPCAPYASWTGLVERRESGRHL
PPATPAETIEALPPVAALDGLFRRTGTMOQPCPKSSALFCFFAQWETDSEFLRTDPDDIRRNTSNHEIDLCQIYGLSPADTAL
LRSHODGRLKSOMIDGEEYPPFLEFDAAGERVRPEFLGLSYVNEDGTGYRNPILGENFDTPERRRTLFAAGLERGNSTIFEY
SALNTIFLREHNRLCRRLKAEHPAWKDDQLEFETARAVNIAQLLEITITIRDYINHLSTTRFRVFPEIGFAERRPWYRTNRTIA



GEFDLLYRWHPLVPTALTLDGAPLPNERFRVDNSLLLERGPVAVLHAAATQRAGRIGLGNTPWFLVPADLAAMAKARAWR
IRPYNDYRERFGLSRVTSFEELTGDADLAAQLRDLYAHVDQVDFLVGLFAEARAPDAPLGDLMTLMVGSDAFSQALTNPL
LALNVYGAEAFSGPGLASLETTSTLADVVRRNADLGERSAAFTFGTPPERDPPGALDPPVLKTLVDSVDEFLEVSGWEREF
ARRRARHRSTVFRVNLFQPLVAVLDQKGIGALFADPDLIQDYGFGWAVPPRPLVGHVVPSIFESGPDHDAPKRLYLRLLA
WRAETLEPVFAATFGDFAARWAAQPRFSFAEAIEDFAATLAFRWLLGAEVDPADVRLVYGNLEFTQRFTAITRFIPWSTYA
RSLRAYARIVDAVKRAPAFHDIAALAQKEGLADREALARQLAFLAGMNGFLGLONLMKSLVGELSLHPGWREAVROQEAAG
GPAGRATPILDRVIRETLRLHPPVEFFIFGRATRDRSLDSESGRFRIRKGELVMGVIPFAQNDPTHVPRATVEDPDREFADH
RDGQRPLIWPRGLERATVGAQDRTCPGKDAAFAVARLFCTTLVREYEWTLAERPVWERRRFSLNVAAPKGPLTVEREFVRQ
EQTG

>WP 327496930.1 CYP74 Ensifer sp
MTRYRRPPGTYGFPQLGKWIDMADFFFVSGWHKFFERRLOQYDSTVFRTPMFONTVVVMDHMAISALFDTTPFIQDYGEG
SAVPPRPLVGHVAPSVFETGVLHDNPKAFYFALLRRRATSLPAVFEEVLGEYEMRWAKLGRESWRDEIETEFTMDEVLRWI
LEVRFDTAKARLIYNNILTDRTWRVAQFFPWTRYSKSLRYYEELLRATEGADGFEAIMQIARVFGLSDRTYVAKQIAFLT
GMNSYLGLONLFKSIVGELSSRADVRAALEQQLAGWSPGPVFSTRLPAVDAFIMEVLRQHPPVFFIFGRAIDEVELQSAS
GSFSIAKGERLLGVIPFAHSDPEAFPDPTSFKPERFQDPEARMRLIWPRGIHDRPAATEDRTCPGKDVALLIAHAFCTTL
VITRYQWTAVQPIKWDNRRY SLNVAAPMGELNVAGFAVRDEQARHARVAQA

>WP 327512212.1 CYP74 Ensifer sp
MASPRKPPGTDGIPFVGKLIDLADFMVLSGWEKFFERRLORHGSTVFRTPLFQKTVIATDHKAISVLEFGSRPEFVQODYGEG
TAIPPRPLVGHVVPSVFETGEPHDNPKAFYFALLRHRAASLPDVFEDVLRDYELRWAKLRREFGWRDEIEDFAMDEVLRWL
LDLKFDTAKVRLIYNNIFTNRAWRIARHFPWTRYSRSLRYYDEYVRATEGANGFAAIMKLAGQFGLSDRTFVAKQVAFLA
GMNSYLGLQCLFKSIVGELSMRPDIHDELARQLQGSTDPFSSPGVGAVDAFIMEILRQHPPVEFFIFGRADEDVVLESSSG
AFEIAKGERLMGVIPFAHCDPAAFPEPGLEFSPERFODAEARARLIWPRGVHDRPAEITDRTCPGKDAALLIARAFCIAVV
TRYRWKILQPVTWSKRWYSLNVAAPKGELEVRDETVRRG

>HvJ24884.1 CYP74 Burkholderiales bacterium
FRDDGVGVKPQYRELSYIDASKASGRGDFRHDVLPKAPVNFDTPERKASFFLTGLERGNSTIVYSALNTVFLREHNRLCR
ELDKAHPDWDDDRLFETARNINIAQLIKIIVHDYINHLSPAQFKLEFVEIGFAEKQDWYRTNRICAEFNLLYRWHQLVPTD
LKLGGRVVANTEFRFKNDLLLSEGMEALLKATSEQAAGRISLKNTAPFLVDADLAAVAKSRAWKIQPYTAYRNAFKNISP
VRTFKQLTGGDOQALAKELEDLYGTVERVEFPIGLLAEERTEGSMLGDLMTAMVGLDAFSQALTNPLLSKNVYGKGAFSEV
GMATIDATSTLTDIVRRNTNIGHGRASFAMRPRVPGGYGLPLIGWIFDTLDIFAVSGVTRFFRRRQKKLDSTVEFKINEEFQ
PTIAMLDHRAISALFRSKDLVQEKPSNRFQFQIPPLPLVGNVAPSMEFGDGAAHDLPKQVYLELLKRRANTLVAEFDATME
EFTARWLELGREFNFRDELEDFVVTFMFRWMLGAKLSPGEVRDVRKLYNGIFSHWAVAVTRYIPGSGLRRSQATIYGRLLKL
VKSAPLFGEIEQLAAKEGLDNAEVLAKHLTFVLGMNSFLGNQSLLKSIIGELTPRDKLCDDLRSEIRRALPRAAPENIRG
LMVPAAMPLLDRSLREILRLHPPVEFFIYGRALRDRMIESASGKFATAKDDLVLGVIPMAHLDETVEFPEAAKFKPERFEDP
SASQHLIWPRGLHDDVVAPDDRTCPGKDTALLIAKLFCARLLPNYAWKLKTKPVWGEREFTLNVAAP

>HVJ1l1664.1 CYP74 Burkholderiales bacterium
MRATPWVRGFFNRLFINTLAGASRPRPHPLSLGMDYASWSGLFDRTYTGRHLPPADPAYVKALPDVEALRPLFARNGAML
QCPKSSSALFGFFAQWETDSFLRTDPLDNRKNTSNHEIDLCQIYGLNANDTRIIRGNGKRGALESRTIGGQEFPPKLERD
DGVGVKPQYRELSYIDASKANGRGDFRHDVLPKAPVNEFDTPERKASFFLTGLERGNSTIVYSALNTVEFLREHNRLCRELD
KAHPDWDDDRLFETARNINIAQLIKIIVHDYINHLSPAQFKLEFVEIGFAEKQDWYRTNRICAEFNLLYRWHQLVPTDLKL
GGRVVANTEFRFKNDLLLSEGMEALLKATSEQAAGRISLKNTAPFLVDADLAAVAKSRAWKIQPYTAYRNAFKNISPVRT
FKQLTGGDQALAKELEDLYGTVERVEFPIGLLAEERTEGSMLGDLMTAMVGLDAFSQALTNPLLSKNVYGKGAFSEVGMA
TIDATSTLTDIVRRNTNIGHGRASFAMRPRVPGGYGLPLIGWIFDTLDIFAVSGVTREFFRRRQKKLDSTVFKINEFFQPTI
AMLDHRAISALFRSKDLVQEKPSNRFQFQIPPLPLVGNVAPSMEFGDGAAHDLPKQVYLELLKRRANTLVAEFDATMEEET
ARWLELGRENFRDELEDFVVTFMFRWMLGAKLSPGEVRDVRKLYNGIFSHWAVAVTRYIPGSGLRRSQATIYGRLLKLVKS
APLFGEIEQLAAKEGLDNAEVLAKHLTEVLGMNSEFLGNQSLLKSIIGELTPRDKLCDDLRSEIRRALPRAAPENIRGLMV
PAAMPLLDRSLREILRLHPPVFFIYGRALRDRMIESASGKFAIAKDDLVLGVIPMAHLDETVFPEAAKFKPERFEDPSAS
QHLIWPRGLHDDVVAPDDRTCPGKDTALLIAKLFCARLLPNYAWKLKTKPVWGERFTLNVAAPKG

>WP 175492527.1 CYP74 Methylocapsa palsarum
MTLEHRGRRMLKAFVIHLAPRYPWLWRFVSGVPFLRKWANRVFIHLLTSSGPARPYAYSLWGPKRRSETDLEPYVADYVS
WVGLVDRSVTGRHLSPSPAASSAEPLSLPDPDKVAALFKRRGPMIPCPRSSILEFGEFFAQWETDSEFLRTDPTDARKNTSNH
EIDLCQIYGLSPSDASILRSHEGGKLLTESLNGQEFPPLLFEKDEAGTLGVRERFKDLSYVKDKNSEEFTRFVNVSASKSP
AESSGROAATDKORECFFASGLGNANSTLFYSAINTIFVREHNRLCDEISRRYPEWDDDRLFETARNANIALLLKVIIED
YINHLSSAHFQIFTEVGFAETQHWYRTNRITAEFDLLYRWHPEFVPDSISLNGEERPIEQLLLDNGPLIALGVENVLHAAA
TORAGRLTIRNTTPFLNSMADKAALAKSRAWRIRPYNEYRAHFGLRPASTFEELTGDQALAAELKAIYTDVNQVELIPGL
YAEKQEERAILGSLMLEMVVVDAFSQALTNPLLSRNVYGEKSEFSRVGLESIETTSSEFDAIVQRNSSMKDRKATFAAALEA
PGGYGPPVLGKLVDTCDFLFFSGWERFFRRROKRYASNVFRINLFQPTIAVLDHRAIKALFASEDLVQDIPSDKYRESLP
LLSLTGGLPPGMYESGAAHDAPKSEYIRLLORRSSSLAAQFHETIEEFSQRWLSKSQFSWSDELEDFSAVELFRWIEFGAR
PDPKKVRLIYKHIFGHRFVAVTRYIPWSKYAKSKALYPELLAFVKSAPLFREIVELARLEGLTDEEAVARQLMELVGMNA
FLGTONILKSIVGELSLRPELCARLREEMADRLGPGQRTIDDLSVLRSLPLLDKTLREILRLHPPVEFLIFGRATRDRTIE
SDSGLFAVGKGELVMGVIPFAHQDPAVEDNPKEFNPDREDDEKASEHLIWPRGSHDASASPGNRTCPGKDLAVVITKLEC
VALLTRFQWRLKDPQPRWDDEFREFGAGVAAPVGALDVEWFRSERNAKPARGAVSPQARPDGQCPFKGSPVPSKSVPGKTVP



GKTAAVDQYETIAQD

>WP 161490898.1 CYP74 [unclassified Ensifer]
MGKLFDMVDEFMYLSGWQKFFERRLOQRYGSTVFTTPLFTKTVVATDHKAISALEFDTIPFIQDYGFGSAVPPKPLVGDVAPS
VFETGVLHDNPKAFYFSLLRHRATSLPAVFEEVLREYEVRWASRGRFAWRDE IETFTMDEVLRWILELKFDTAKVRLIYN
NIFTNHLWRVARFFPWTRYSRSLRYYGEFVRAIEEASSFEAIMEIARTFGISDRAYVAKQIAFLTGMNSYLGLONLEKSTI
VGELSSRADIRSDLDLQLRDAAPGALEFSPRVRAVDEFVMEVLRQHPPVEFFIFGRAIEDVVLESASGSFDIAKGERLMGVI
PFAHDDPEAFPDPASFQPERFQODDEARAKLIWPRGIQERPADTADRTCPGKDVALLLAHAFCTALVTRYQWTVVKPITWD
KHRYSLNVAAPMGELEVAGFTIRDERAGRPV

>MGQ0502624.1 CYP74 [Panacagrimonas sp.]
MLSHVLNLRRLALRQVVKHRKALTPITAGFPQAWDWINSTTHLRRIINRQFVNVFAYSTEPRPNALSLWGPNASPGSASA
DYTSWTGLVDRRYTARQLPSASAAWMDSLPPPDSVLPLFKRPKDGAIPCPRSTALLGFFAQWETDSFLRTDGTDSRRNES
NHEIDLCQIYGLCAEDTALLRARTGGRLRSQEINGHEYPAYLFEKDGONVRNEFRGLSYVAQQOKDGTWNYRDPRLADHAL
IKNDPARRARLFATGLERGNVTILEFSGLSTLFLREHNRLCAELAAANPEWTNDDDRLFETARNINIVOQLLRIVVEEYVNH
LSPLOFRFLVDVPMAENETWYRTNRINAEFSLLYRWHPLTPDEFELPKKDPLPPSEYMEFNNQILLNEGLERLLDAASRQR
AGRISLFNTSAFLLDAEKAGLKKSRDWRIRSYNDYREHYGLGRAKSLEEISSDPATRAALQKVYGDVDKIEFMVGLLAED
RVADSPLGELLSLMVGTDAFTHVYTNPLLSOQNVFKPETFSPLGMHTIQTTHTLAQLVERNRKPGSAPPLVTFKYPKGIPG
SYGPPIVGKAWNSLDFLVLSGWETYFLKRQKRSGSTVFKIQLGGNKATIALLDHQATISALFADPDLVQDYGEFGSAVPPLGL
VGDVVPSVFESGPAHDAFKAFYIDLIAARHADLAPAMDKALKRHAQTWLKQKKFALAEELERLAATLPFEWILGADHDAQ
AVEDVRTIYNQLEFVPOQTRWAASINETIPFPPYRRRLOMYRRLLRHVMTAPKENECLOLAQAHGLHDPELVAKQLLEFVLGM
NSYLGFONLFKSAAGELARQSGMSGALRSEIAAAQSDLAKTPKLDRFLREVLRLHPPVFEVFGRATGTRTLDSASGRFKI
AKGDLLMGVIPFAHQODPRLEFGRDPASFDTDRYDNPSATRHLIWPRGPODGAVAPSSRTCPGKDASLVFAKKLCIALLTDY
DWKLEKAPEWTRRKYGLNVAAPIGDMAVASFKRRP

>WP 086449604.1 CYP74 [Marivivens niveibacter]
MAFSIAQLVDRYPYVVHQAIKIPFVHKQLNRNIIGRYTSYAPERPRKEFSLKSNYTSWSSLTDRSYTGRQLPEDVNLRPKP
DIKEVAELWRRTEGQEVPSVDTSVLFAFFAQWFTDSEFLRTNTEDTRKNNSNHEIDFCQLYGQTQHQTDILRSKSGGKLRY
TMHDGEMYPPYLEFDPDKTTKDNWVFANPEFEKLHDRAVLARNLAHEFSEDRIKYVYATGLEHGNNQIGYTMLSVIFLREHN
RICDELAAAYPEWDDDRLFATARMIMIVLLLNIVLSEYVAQVGVVKEFPFQAELGWAEKQPWYRGNWINLEFTLLYRWHSM
VPDHLEIAGRKLTHMDYRANPKLIQELGIDTIITAASQQKAGKIGLGNTHHMFLDPMPANSNNPSVQELSLRMGRDAKLR
SLNDYRELFRLPRIRDFNELVDDPVLANRLRELYKHPDDIEWMPGIFAEKHDDGMMLGELMLRMVAYDAFTHALTNPLLS
KNIYGPDTFSPVGMDIINSTTSFRQIVARNSKKPNAVVCSEFQAIKKVPGPQKLAPLRRIVETVDMAAISGWTKYHNTRKD
RYDSTVFRAHAFKSGVVIMDAKGCEVFTNWDGRLAKTASFGAITVPRELTGRVKPSVFDNTYKHNKYKALYQKILLMRRG
DFQSTFKSVLNRHADTWAACGTVDFTDDIERFAMEFLFEWYFGVKIDTDDMRDLYNHIFSHQPRILARLNPWSKLKSSKR
TLDGVLSMIVDSDKFREYSALAAKDRLHDTYELAQQLLFLVGMNNYLGIQSLLKSIIGELSNNSDYATDLRGRLAETDNA
LDLLQPLIKETLRLHPPVFFIFGVAQKDFTLOSKSGNFEIRKGEHLTGAIPFVQSDEEAYDKPHEFNPNRSEFHDPNLIWS
HSEHSASVTPHDHGCPGKDVAAYIGAMFAQTMLEKFDWTLAKPAEWSTRKYSLNVAAPIGKMTATIKPRG

>WP 426421754.1 CYP74 [Bradyrhizobium genosp. A]
MEFLRKROQRKYGKTAFKTNLFGPTITALDYRAIVSLFASKDLVQDHPVAGFKFQLPPLALVGNVSPSIYEAGPEHDRPKA
LYLDLLKTRSTTLAASFDAVADEFFKKWAARETFNFRDEIEDFVVVLIFEWMLGQRPVLADVRELYSATIFTHTFLSVTRE
IPGSAYSRALKIFPRLLDFVKQTPAFPQIVELAKAHDITDEDVLAKRLTFLEGMNSFLGTQSLLKSIVGEFGQRPKLRKD
LCDEMDAVIGSDPRIADLRCLNKLKMLDRALREILRLHPPVFFIAGRATRDRILDSSSGTFRIRKGELVLGVLPLAQRDE
ANFPRPDDFRFEDPQASQHLIWPRGLHDAVVGPQDRTCPGKDLALVIDKLFCITLLRKCSWQLKOQPPTWNTKYFSNVPAL
EGDLSVGGFQYREFGA

>WP 162277362.1 CYP74 [Rhodoferax koreensis]
MNLWRRCFCEALNHADFFWERVSSIRPLYRWLNGLEFIRLTVSSTLARPHPEFSLWSPGPATSSPADYTSWTGLTDRSEFTGR
HLPPADPAWTAALPARDQLRALEFVREQFAACPRSSTLFCFFAQWFTDSFLRTHPTEPLRNTSNHEIDLCQIYGICASDTR
LLRSGVGGKLKSQRIGGEEYPEFLFERNGIFVRQQFLGLSYIDAKKRDFATAAVPAGEFDTPHRYRSFFATGLERGNSSAF
YTAISTIFLREHNRLCDEIARTNPTWGDDRIFETARNTNIAQLLKITIIQDYINHISSSAFKLEFVDVGTAERETWYRTNRI
AAEFDLLYRWHALVPNECVVDAQTVANQDFRENNQFLIDKGLASLLGSASQOQAGNIRLONTAFFLVDAEMAAVDKSRAW
QOLRSYNEYRQCFSLPPAKSFEDLTGDKAMAQRLEALYGDIDQVELMVGLLAEKRANDVVFGALMTRMVGSDAFSQALTNP
LLAQAVEFGEKTFSKAGLSCLEATSTLDQVVQRNTAMKGATASFEVPAVPRLRAWPWLDRVEFDPLEFFFCDWYRFEFTRRRS
ATGSSVFRVHLLOQPITVVLDHQGIEPLFAAKKYRODYGFGWAVPPLPLVGGVVPSLFESGEAHDRPKQLYMAMLAARRGK
LLPVFEATARRFGOQKWAMARREGFQLELENFSAEFLFKWYFGLDADAADVRRLYFGMFSPRMLLWRLOREFIPGSPFNTTL
ATYARLLAQVKASQGLGELLTQAHEIGLEDDDATAKQLLFVAGMNSFLGMONLSKSVIAELSQRTELCAQLREEIQSTLG
PAFPTSLRELSDAKLPLLSQFLRETVRLHPPVSLIFGRATQODQQINVSDGRSYPVRKGELVMGVLPLAMRDAALFPEPAL
FKPSREDDPADRRGLIWPRGRODEAATATDRTCPGKDVSVELMKLLCIWLLPNYRWRLAEGPVWEQKGEFGLNVAAPKGAM
QVEDFAAA

>WP 056663157.1 CYP74 [Rhizobacter sp. Rootl221]
MNVTSTTSTAPLPPPTRPRPVPGRRLPGWWATAVQTADYFLWSGPDAFLRHQORRHGGTVFRVYLWRPVVALVDTQAISV
LFDSPDLVQEYGEFGWSRPPRALVGGVVPSTFENGRAHDVPKALYHDWLQSRLPDLGERFEATADHYLDRWDNGGRPFESFEFR
DELENFPAEFLFDWLLGARPDPADVRLLYLNLEFGHRFPRLAALFPRSRYROSLAAFERLLACVLOSPQFPGVLARARALG
LDDAGEVARQOMLCLIGMHAFLGLQSLLKSVVGELSSQPAWALRVRHEVITTFGPLPVLPALRRLEGLPGLDAWMREVLRL



HPPVANVFARATRDRTLRSQSGAYATRQGDRLMGAIAAAHRDPTAFDDPGRFDPQRFRQPAGSRHLIWARGPHDAPFCPG
NRTCPGKDVAVLVAKLFCAKLVTHTHWTLSSPALWRREAHGVNAATPQGPMTVSAFERVR
>MGI9432787.1 putative CYP74 Myxococcota bacterium
MSTRDETLLEVPGGYGPPVLGKLOQTLSFGRDWRGFLAARSARYGSTVFRTHVGLKAITVIDPDAIRVLE
DPERVRKPYGFGPRVPPPKIVGEICPTAFTDGERHRKLKSLYIGMMRRGSSDLVSTFDRTATPWEFERWAR
TGHFDLTQGIADVLADFFFEWTLGARLPKDDLNLWVONATIPFKLLPLPSPRQARVRAAFDRLTAAVRAAP
REFSELLKEVGDEPGLDEVELSRDLVETLVINGWAGTVSLVRSVMAELSRHPDHAAALRQALAPFAPRDLD
LOTLSSLEPLDHFLKEVLRMHPCVPISYGVARADLVLETRTGRYRVRSGEVLMGVIETVQHDPACFEAPE
EFRPERFADPSALEYLVWPAGSVTAPVAPGDKVCAGRDEAMLIGALFAARLLRGYQWELEEKPEWTKPLA
SGNVAATPLRVSSFAPIDS

>MEQ1501905.1 putative CYP74 Myxococcota bacterium
MRDSSTGIAVVRSDVRPVPDLSAAGALGRLGQTRAFLGDWAAFLGRCRAMSGSSAFRVQVGGPVVAVTDG
LGIRGIRDEARFGRIYGFGPRRPSPKVIGPVVPTMFLDGELHARRKQLHLNLYRGAWPALDGVLTDALDE
AMPRWERGQVTLLAPELERIVARVLFRWLLGAEPPLADVRAVGSGVIPLRPTDAVPMPGDAKVRAAFERL
VTFVGRCPRADAIAAAAGAVGIDPRDVARDLVEVLCMNGWAALSGAALSTVAELTRHPAHRDATAADPGR
VRDVVREVLRLHPPAPVLFAEAREDVVLETRTGDVQLRGGDVVMGVLAMAHRDPQVFADPDAFDPGRYAA
DPRLADEVLWTGGPDGLDPTPTDRTCAGRAAVSTILDRLVARIAEGRWALASRPEWGPALTPRNVPKAPL
VLVAYRRAPAGDRWMVPARTASVGDRLRMGLVAAVRALQRRSVEVWSATTYRTGPRPGPAPRVAPTREVL
NAPDIPPFLVVPTAMPRHGTMGLRYVAPYYGLAGALFGALERAGLDPRTPFRAGHPSLRREFPAPSEGWGN
TODDDAFARLRLOGPNPYLLRADPDGGGFVADYTRAFAGIAPPVVCRFERDGAALQPVSIAIDGRRETPA
TDGWRRAKLVANALDARLTVFGEHLGATHLVIAQAFALARFQVPLDHPLRPALDLHAFATLQVNDFAYKL
LVSPSSYFVRSGEVSRDQVFRLFRNAWPTTDAARLLPAQDVERRGLDAIPDHPYATEALPAWAALRRYTG
RIVDGLYDGDAAVAGDPGIVRWDRALRLCLPRSAAELLPRPTTRSGLADLLAAWVENNVSHEVCGDESPY
VSGHDEEQARLIDEFDRLRMGMEGGPPSLAAVEFLMKQGAYAGLEFDTRGNSMVGVRPRAVTRCPTHAAALGA
LOGELRTLSTEVRGRNAARAVPFLRMDPRKWELSIGF

>WP 263400027.1 CYP169 Pseudomonas sp PDMI13
MDDATIRCPIRRTLAHLPWVGDDRAGARHWLAMORDPLAWLQKVHAEQPDMAVTRMGLSRLWCLEHPRAVQ
ELMVDHREHLKRWEPSLCMMRQWNGRSFMMREGEPARERRKEMRPHIAAPSAAETILQLAQRWSEGIEPGA
ERDLDLEMAAYSVTLTGRALFDIDLEPDAFRVARAVRLLSRVALLETSTGIPLGHWEFPSKLCPRKRWALA
QLQEVVGRCADESPRPLAVQRDELATLLMAGHQSTGATLTWAQLLLAQHPEVREALRGELKGVDWSRVQG
VADLRQCPLLRAVIQESLRIYPPAYGLVPRQLTADVEVEFGQELKKGDIVMLSSWITHRDPRWFEAPLEFR
PORFIEPSTWPKGAYFPFGLGDRACPGTAMAMMDLAVSLAWWVEHWDVEPLGPIEPQGWESLRPKRARVR

FVRRG

>BW23 4825 |KEGG|CYPL69A2| [Burkholderia ubonensis]
MSTDTSTITTCPVRKRLALRRKYWKLPDAGVNHWLDIQRDPLKWLADMHRTSPDLASLRM
GVKQLWCLFHPDATRELMVSHRADLRRWEPSLCIMRQWNGSSEFMMKEGEAARRQRQTVRP
HIQSPAVPEIQRIARHWSARIVPGQVVDLDLEMAAYSVTLAGHALFDIDLGPNAVTIAKA
VRILSRVALLESSTGLPLGHWEPSKMCPRKRWALRVMRAQIEQVAQESQRPLAMHRDDLATLMMASHQATGATLAWAQLL
LARHPEVLAALRTELAAIDWSGVNQLODLHRAPLLRAVIQ
ETLRLYPPAYALVPRQLSRAMTVSGTPLRRGDIVMISSWITHRDARWEPEPEAFRPERFL
EAPTWPQGAYFPFGVGDRACPGTGMAMMDLAVSLAYWIEHWDMT IVGPVTPQGWESLRPK
NARVRLEPRMRADREPNETPRR

>MXAN 4919|KEGG|CYP1069C1 | [Myxococcus xanthus]
MSKTNAPSGLGSEYHPLDSPQLENPHPFLARARSEEPVFFSPALGAWVVTRHADISAVVADTTRFSSAESITVGAATTPP
EVVTALMDGYPLVPSLVDNDPPAHGRFRSLVSKAFTGRRLAEKEPFIRTLVDALTHSFRHERQADLFLRFAHPLSCSITIA
EILGIPSSDIHRFRRWSDELSTVLAAHGPIEHQVACAQGVVEFQRYLASTLKEREVSPREDLLSDIVTGAQGMTPPMSMA
ELVSLLMQVHFAGHETTAGLIVGAVELLLEHPEQLRALRDDPGLIAGAVEEAVRMISPVHAMFRTALEAVEIGGVPIPKG
AHIRIVYASANRDEARFHEPERFDIRRPEVKKHLAFGOGLHFCIGAPLARLEARLAVEALLRSLPGLRLVPGQOKPGFLRS
VIVRRHESLEVAWDVQANQAL

>MYSTI 03599 |KEGG|CYP253L1| [Myxococcus stipitatus]
MDSTQVPSHPPSPWGLPLWGHLLRHDRDPLGFAVESFRKHGDVVRLKLGGETTYLVSHPD
HVRYFLTENANNYSKPPLVNDPFLGNGLEVSEGTYWRRQRRLVQPSFHRERLNGLLSGMAALIDGMLKSWEERTRAAQPL
DIAEEMGILSLHMTTRALYSEVPDAPTTAAVRRMMHTFENA
RESLLARVLRLERLPLYRRKWADFFDTQRLMRRKAKEVVERRREGGPEDDIMAMLVAARD
RDTGEAMTEKELRDEFMNLFSGNEGPGAALAWGWHLLSLHPETIADRLASESAAVLGGRAP
TLEDLPRLRYATQVFEESLRLYPTAWKLVRVAGAADTLGTYPVAPGTVEMAISYITHRHP
EFWSSPEVFDPDRFAPGGPARHKFAYLPFGGGQHICIANNLSLMFGALVLAMVSQRFRLR
GIPGRRVDIHPGISLLPRGGLPMTLEPRP

>AA314 06425|KEGG|CYP1502A1 | [Archangium gephyra]
MEPNAPEAAPHDVRDWRDHAAFFLNLSRLCPDEVVPYMAQGRPAFLINRPEHVTHVLSTA
OANYRNPYHPYAELAGLYQPEGSFLLRLGHRAEHRSAYTHQLTRMVESARARFRVLGESS



SQGPVEVERELKELLLCVFAQALFGVDVAAESESFVRAVGLLEEVOANHVFARGADTGPL
RLRYQQAVEDQQRLVERIVQGSTGMREAVEEAPERHSLVHTATIIRTLLNGYNAMATALGW
TLHLLGQHPETQRQVREEALGLEEELLTIRDLPRLRVTRCVVQESLRLYPPAWMLGRHVR
EEERLGGITLPTGAIISVSPYTMQRHPRVWEEPDAFRPERFLGAESRQPGAYFPFGGGMR
SCPAEHSVVGPLQLLVATLVREHQIEPVPGVTVRPRGLVSLRPSPTLRLRFLSLA
>MHM0957042.1 P450 Pseudomonadota bacterium
MARNRSWGYWNKLVGLIARIVRRSPGAEEDVAVPPGSLGLPLLGETVSYVRNPHQFFETRSARYGPVEFKTRLLGONTVCE
TGPEAFTFEVGQPSFRREGANPRHVQELFCHRSLPLIDGDEHKAMRSAVMLAFGREAIDTYLSITETATLAHLKRWEGLR
RFAWASEYKKLSASFCAAMLLGASPEANHDHLVDVLDPFIAGVNSLPVKLPWTTYGKAIKQRDVLLSYIDEATIARHRESP
HKDMLAELLRAKTIDGSQLTEQQLRAQMVHMFFAAYGNLFRVLTLMCMSLALNPEVLAKARREVLEHASEAPLTLEQLAR
LKYLDOQVTREVRRHNRIFASTFFDKVTLPVDENGYHIPGGWKATGGIYTTMODSGVFANPRAFDPDRFGPERAEDQRKEN
SYIPQGGGPIDGHRCPAEDFTTVAMKAVAVLLLOEYKWELVPODMRLSREASPLPRDGLKVEFEKL
>MGA8446449.1 P450 Roseiarcus_sp
MAVANPLLPGSNGLPVLGETLAFASNPFGFIRQRRERFGDVFRTNILGSQTVFLVGPKLAETYIDPANIQREGAMPANVM
ALFGGNPDIVPLLDGEAHAQRKRSLLAAFSREAVASYLPSLORRIETLIAKWLAQGEGPVTADLKTLAIESLAGAILGLE
PGEELTRLLADNAILGSAFVALPINLPGTAYSNGLKARDRILALLEEIAQRHIDSPPAEPDGLSRILAAAREAGAPLDAR
TAAREMHHEFVLAGQIVYAELAATLRALHEHPETITRERLRAEVLDKAPSGPIGPAQLRSMPYLTQVVDEVKRTCPNVPMSFG
RARRDFDVAGYAIPQGTLVMMATHESNLDPIFTAPGTFDPERFSPERDEKNRAPDAFMPQGAGAITFHKCAGYDFATVMM
QLFAALALRTTTWDLPPQODLSLKWVVPPEQKSGLLVRWSRRG
>HTP72059.1 P450 Burkholderiaceae bacterium
MATANPLPPGSNGLPLLGETIAFASNPFGFVSERRARHGDVFRTHILGKPTVFIAGPKRVGVWLDPAAVOREGAMPANLM
ALFGGSADIVPLLDGEAHAQRKRSLLAAFAPEATIASYLPGLOORIEARLAAWLARGEGPVTAELKTLAIESLAGATIIGLE
PGDEITRLLADNAILAKAFVALPIGLPGTAYTKGLOQARDRILALLETVAQRHMDAPPAQPDGLARILAAARAAGAPLDAK
TAARELHHFLLAGMIVYAELAATLRALHEHPSVRERLRTEVLAHAASGPIGPAQLRAMPYLMQVVDEVKRTCPNVPMSFEG
RARRDIDVASYTIPQGTLVMMAVYESNIDPIFTSPRQFDPDRFSAERDEKRRAPDAFMPQGAGAMTGHKCAGYDFATVMM
QLFAVLAVRTARWDLPAQDLSFKWVVPPEHKSGLVVRWSRAD

>WP 230530893.1 CYP152 Microvirga roseola
MSRIPRDKSWDSTRALLSEGYAFIPERCRRYQSDLFETRLMLTKAVCMSGPEAAREFYEPGRFTRROQALPKTALWLLQODOQ
GSVQTLDGEAHDHRKOMEMSLMSPRATRQLADLMARHWQARIPKWGGMSEVVLHSEVQEILCRAVCEWAGVPLTEDEASR
RTQEFAAMVDGAGKVGPRNWRGMALRRRSERWARSITIEGIRSGTVKIPEKAPAHVIALHRNQDGAHLDVKVAAVELINVL
RPTVAVARFIVLGALAMHEHPTFASRLRTGDDEDIELFIQEIRRFYPFFPLVAGRVLODFDWKGYRFEKGAWVLLDIYGT
NRDPRTWNEPERFDPDRFRSWDGSAFNFIPQGGGDHYAGHRCAGEWITIELMKQALRLLAREMRYDVPEQDLRIDLAYMP
ALPESAFRIANVRAAS

>WP 207461507.1 CYP152 Azospirillum sp SYSU D0O0513
MAQIPRDSALDSTLSLLSEGYRFIPERCRRYRSDLFETRLMLRRAVCISGEEAARLEFYDTGRFTRNGAMPQTTLRLLQODK
GSVQTLDGEAHRVRKRMFLSLVAPEALRRMREVFAAQWRSATIPKWQDMGEAVLEFPEAREILCRGVCAWAGLPLGDEEARQ
RTAEFGAMIDGAGSAGPRAWRGLLLRSKTERWARGVIDRVRAGDLKAPEGSAVQLIAAHRDADGSLLDRSTAAVELINLL
RPTVAVDRYIVFAALALHEHPEFREQLASPAATDEDRERFVQEVRRFYPFFPEFVGGRVTRGEFTWKGHDFAEGAWVLLDLH
GTNHDPRLWEEPETFRPDRFRAWNGSPENFIPQGAGDVAKDHRCPGERLTIELVKEAVALLTGAMRYEVPEQDLTIDLSR
VPAIPKSREVIRNVRSA

>HLT02896.1 CYP152 Geminicoccaceae bacterium
MSPIPREEALDSTLALLSEGYRFIANRCRRLGSDVFETRLMLOPVFCMLGEEAAEVFYEPDRFTRVGAMPSPTVRLLODR
GSVQLLDGDAHRWRKAMEMSLMTSDAIQHLVDLTEEEWRAAAARWRTMDRIVLLDQAHAVLCRAVCRWAGLSLTESEAER
RTREFAAMIDGAGALGPRHWWGVGLRARSERWARQVIENVRIGALAPAAGSATHVIGWHKDRDGRLLDGEVAAVELINVL
RPTVAIGHFVMFGAVALHQHPQCREMLQGDGDDLERFVHEVRRFYPFFPCIGGRVRRPFAWRDHRFEKGAWVLLDLYGTN
HDPRTWQDPEAFRPERFRAWNGSAFNFIPQGGGDHHEGHRCPGEWITIEVLKRAMRLLATGIRYDVPEQDLTIDLSRMPA
LPASREVMTKVRPAG

>WP 326505270.1 CYP152 Noviherbaspirillum album
MKPIPKDKALDSTLALLREAYNFIPNRCGRLRTDMFETRLVGOQKVICVSGEEGAGMEFYQPDRFTRRHAIPPTALLLLODL
GSVQLLDGEAHRLRKOMFMSIMRPERIAELTQRFAGQWHQRLROQWESAEQVVLHHEVERLLCGAVCEWAGLPLTEAALQQ
RTREFSAMIDGAGAVGPRNWRGMRLRSRTENWIRSVVTMIRAGHMQVPDNSAAQITALHRDADGKLLDTDVAAVELINIL
RPTVAVARYITFAALALHRYPDVRQRLLAEDADENDYLGCFVQEVRRFYPFFPAVGGRVREEFTWRGLNFAKGSWVLLDI
YGTNHDPRIWKDPQTEFNPEHFREWNGSPNNEFIPQGGGDEFDLGHRCAGEWLTIELVKTATRLLLSSMTYEVPRQDLRIDMS
RMPAIPESREFVISKVRHVFRTAPPVMELEHGERSREDG

>WP 445617465.1 CYP152 unclassified Gilvimarinus
MARTDLPRDKAFDSTLALLNEGYNFIRNRCSRYQTDVFATRLLMRPAVCAMGEDAARMEYTPDRFTRQGAMPPTILVSLO
DRGSVQLTQGMDHRQRKHLEFMGLMTPESIGRLDLLMEDEWRRRLPLWSESLOQVELHREFQGILCRAACRWVGVPYSEAEA
ERRTEEFAAMIDGAGAAGPKNWRGLLLRRRTEAWARKLVEDLRGHRMDAPPASALYLEFSWYRENGKLLSSKVAAVELLNL
LRPVVAVARYLTFAAMALHEYPRCREAIESGDEVFLHHFVQEVRREFYPFFPFTIAGRVQQPFQWRGHRFGKGDWVLLDLYG
TNHDERSWEHPERFMPERFRSWNGSPYNFIPQGGGGEDEGHRCPGEWSTIDLIKTGVRLLVNEMQYHVPDODLRLDLSRM
PALPEAGFVVEQVKVLNSGNRSRAKVCPFPEYRRVRH



>WP 377004928.1 CYP152 Coralloluteibacterium thermophilum
MPGIPRDSAFDSSIAFMREGYAFIPRRRARYGSDLFQARIMLRKAIFVGGPDAARMFYQPDRFTRKGALPPSAVALLQDY
GSVQLKDGAAHRSRKRLETGLLDVQGTADLATAAEDAWAREVPAWTGRVVLHDAFQALLCRAACRWAGIPEAQADLPRRT
REFAAMIDGAGAVGPRNWRGLLLRARCERWARGLVRAVRDGSLDPGSGSPLAAVAAHCDPDGEPLPVKIAATIELLNLLRP
TVAVARFLTFGALALHAHPEWRARLAQGDRGDLERFAQEVRREFYPFFPAVGGRATHDFEWQGHRFRKGDWVMLDLYGSNR
DPRLWNDPERFDPERFRDWOQPDPYTLVPQGGGELGVTHRCPGERATVEIMMRLMRRLAGEIDYAVPAQDLGIDLGRMPTL
PASGFVVEDVRPRGAGKAASGHEKAGAGPASSSNLGRGDRI
>MGD9511040.1 CYP152 Geminicoccaceae bacterium
MMODRLSAEAVARPPPFRSFADFFPYYLREHGRPATRALHLAGTGLAAACLVAAMADRRRRPWYLLAAPVAGYGSAWLAH
ALVERNHPATFRHPVWSLRADWRMLCLWATGRLAESVRAAQGERPGSATPREQGLDHSWALLSEGYSFEFPDRFRRYRSDI
FSTRLMLNEAVCVLGAEAAEEFYRPGRFTRQGALPVTTLKLLODRGSVAMLDGPAHRRRKDLEFLALLKPPAPVRLGNIME
ACWRACLPAWEAGGPIVLLDEVQKILCATVCAWSGISLTAPELGRRTTELAAMVKSAGTVGPRNWRGMLLRSRAERWVRN
IVRAVRAGALDPGRGTVLDAVAWHRDLDGALLTPEIAAVEVLNVLRPTVAVAWFVAFAALALHEHPAWRERLSRGDDEDL
HLFVQEVRRFYPFFPAVAGRVREPFVWRGHREVRHDWVVLDLYGTDHDPRSWHDPGTFRPERFRRWSGSAFDEIPQGGGD
HRTGHRCPGEWITIELVKRAVKLLTTAMRYDVPEQDLRVDLARMPTSPASGFVISSVRAQPRTRAPLGSYGGSRKTSAET
RSPATSSW

>WP 229421482.1 CYP152 Telluria antibiotica
MSNTDFPHHHADALDAAPHTPGVDNTFAFLAEGYDFMPRRHAALGSDTFATRLMLRRALCVRGEDAARMFYQPGREFTRRH
ALPATTMALLODFGSVMALDGDAHRKRKAMLMSLFGPLERQRLVGLAAAEWRTQFARWPSEARVVVHEAAQEVLCRAVCR
WAGIPVSAGEAAQRAREFARMIDGAGSAGPRNWRGLLVRTRTEQWARALVDAVRAGQVQPAFDSPLNVVARHRDADGE LM
NRKQAGVELINLLRPTVAVARYVVFALLALHEHPHCRARIAAGDDDYATWEFVQEVRRFYPFVPAMGGRALHGFDWHGLHV
KKGTWVLFDLYGTNRHPALWGDPDVFRPERFERWQSSGFDYVPHGGGDPYSGHRCPGEAVTGDLVRSALOQLFSEEIAYDV
PPODLTVSLRRIPALPASGEVITNVRAPGSGT

>WP 051933128.1 CYP152 Massilia sp BSC265
MSFSDNQSLHVPVEQGVPRTRSLDSTLKLLSEGYPFFQRRCAELDTDVEFTTRLMGRRAVCVSGHEAARMEFWQPNRETRRG
ATIPPTTLMLLODVGSAQTLDGEDHRHRKAMMMS LOQTPGDRARMVTIAQEEWRAHFARWPTLRRVTLEDETESVLCAAACR
WAGIPPSHIDRPRLAQEFSAMIDGAGNVFRRTMRGLLLRRRTEAWAKGLIEAVRAGOVAPEPGSPLAVIARHRDRDEQPL
GVDIAANELINVLRPVVAVARFIVFGAHAMHEYPEWRPRIATGDDAALTAFAQEVRRCYPFFPAVGGRVLNAFVWRGLHFE
AEGTWVLEFDMHGTNHDPRLWPEPQRFKPERFMAWQSDSFDLVPQOGGGDYLTGHRCPGEAMTVDLVKTALHLLASEVVYTV
PRODLSIDLSRMPTGPASRFQIEVAPPVR

>WP 424139811.1 CYP152 Roseomonas_ chloroacetimidivorans
MPEIPRAPGLDNTLSFLREAYSFVSRRCDRLGSDLFRTRIMLTPVVCMRGAEAARIFYEGDRFTRRGAMPQTTLRLLQODK
GSVQSLDGVAHRHRKGLEMSLMTPDSVVRTADLLEKHWRDVLTRWQAAKEVVLMREMGELLTRTACDWTGVPLAPRDVPA
LAHELOMMIRQOAGHLGPATLWALHLRRRTERRIRRLVGQVRAGEISLSEDSALSAIVRHTDQAGKPLDTATVAVEIINLL
RPMVAVRRFITFAALALYEHPSWRERLATAEEDLEPEFVQEVRRFYPFEPVIGGRVRQGFDWSGHHFAKGDWAILDLYGTN
HDCRSWDEPEQFRPERFRNWKGDAFTLVPQGAGDFMGGHRCPGEWITIALMKRAVRLLCAMRYDVPPODLSISLSRMPTA
PRSGFVISRVRMAQH

>GDX81301.1 CYP5164 like [Deltaproteobacteria bacterium]
MANEPDNAHLRGOWYGPLSLGPAREVMKEVTECDDYTKELRHEAGASVEFKAHPGIRSTMITDMAGLDEVENAPVEQMDRL
DDAEPGFGGLAFNRELLGGITPALMAHGKDHGPARQLVIEATKLRRAQFAPACAKVHHYGIPMLREPARGVEVDEFQNATH
HAAVSISFEWLFGITPGPDGAELRSWLKGCEFGMKSDQPVANALVRSASRMKNGPTAAHRAFSEKHLAATRRCAPYASYLE
VAKRLGVPEADVAAHLMFAAAFNSTGGTEFTTLYPAMAQLSVDLVNRERLOSELRDESGTLWELNKLPFLEDFFLESMRLE
GRPRHYYRRALVDLEIPTSGGEKVPVKAGTTLCLVATVARQDRAVWGDDASVEFDPERYARSPELRARVLPEFGPPSPGGNE
FGCAGASEGMASILWKSLAAALGRSVDWRLEPWPEPDVDAFEGVRPAELKWVRL

>TAK25207.1 CYP5164 like [Myxococcaceae bacterium]
MADEPRNEGLPGIWHGPLSLRPVKEVMREVDECDNY TKELRATHQAAVEFKAHPGIRSTEVTDMAGLDEFVEFDAAPDVLDRL
EDPGFGGLSFDADLLGGVIPALLRDADDHGPARAVVGQCMGLRCRQFEPACRKVLHYGIPMLRSAARGQRVNFQHAMHHA
AVGVAFEWLFGLTPGPEGADAQRWIKACFGLKSDQLLADTVARAASWAMGRLTNGAKARSVAYAAGWMEKIRASAPYQSD
FKRVAHERGVPEGELPAHLMFAASEFNATGGAWATLHPALAQLSVDPMTRDRLAAELKDENGSVQELNRLPFFHAFFLESM
RLFGRPRHYYRRVMPDPAKGDPTKYALRLPISDGTTVALKPGTTLCLVATVARQDPAVWGDDAAVEDPERFIRTPELKGR
VRAFGPSRGGPAGYGCVGAGTVDDAAVAAGAPDDRFATMLWKTLAAPLARATDWRLLPWPEPDVDAFDGVRPGELEWVRT
>MD09016435.1 CYP5164 like [Myxococcales bacterium]
MADESKVTVIPGEWCHPLSLDPVKQVLREVQDCDDY TKELRFKHQSPVEFKAHPGIASTEFITDMAGLDYVFDAPPEELDRL
DGDPGFGGLAFNVDMLDGVVPALMGHAGNHGPAREVVVEAMKLRRDFFEPACLKILHYGIPMLRVASRGEKVNEFQHALHH
AAVGIAFEWLFGITPGPEGAAAQGWIKACFGLKADHALANAVARGASGLKGRLTNGPVSAHRKYGKRWMDEIRRSAPEFQE
QFKRLRVVASGAVPERDLPAHLMFAASENSTGGAWSTLHPALAQLSVDAVTRARLAQELKVFHDAIKADEDQPGTIRKLD
QLPFLEAFFLESMRLFGRPRHYYRRAMRTEFDLPVSTLPGEAPRAVEIKEGTTLCLVATVARQDRAVWGDDASVEDPERYL
RDDLEVQSALLRGEIRRPLRERVRAFGPSPKGKNAYGCAGGDVGKMLWKTLAAALARSTDWQLSPWPEPDVDAFDGVRPG
EFDWLRK

>MBP6830392.1 CYP5164 like [Deltaproteobacteria bacterium]
MADEPLNEGIPGTWRGPLSLGPVREVVRFVEDCDNYTKELRATHOAAVFKAHPGIRSTFVTDMAGLDEVEFDAAPDVLDRL



EDPGFGGLSFDPDLLGGVIPALMRDADDHGPARAVVGQCMGLRCQQFEPACRKVLHYGIPMLRSAARGQRVNFQHATHHA
AVGIAFEWLFGLTPGPEGADAQRWIKACFGLKSDQALANTAARAASWAKGRLTNGAKSVSRAYAAEWMEKIRGSAPYQSD
FKRVAHERGVPERELPAHMMFAASFNATGGAWATLHPALAQLSVDAVTRDRLAAELKGFHGSVQALNRLPYFHAFFLESM
RLFGRPRHYYRRAKVDLALPVSDGSTVALARGTTLCLVATVARQDPAVWGDDAAVEDPERFLRAPDLORRVRAFGPSRVG
PTGYGCVGAGTVDDAAVAAGAADDRFAAMLWKTLAAPLARATDWRLLPWPEPDVDAFDGVRPAELEWVRT
>MBK7069544.1 CYP5164 like [Deltaproteobacteria bacterium]
MADEPLNEGIPGMARPALARPGEGGRAVRRGLRQLHRELRATHQAAVFSNPPGIRSTFVTDMAGLDEVEFDAAPDVLDRLE
DPGFGGLSFDPDLLGGVIPALMRDADDHGPARAVVGQCMGLRCQQFEPACRKVLHYGI PMLRSAARGQRVNFQHATHHAA
VGIAFEWLFGLTPGPEGADAQRWIKACEFGLKSDQALANTAARAASWAKGRLTNGAKSVSRAYAAEWMEKIRGSAPYQSDF
KRVAHERGVPERELPAHMMFAASEFNATGGAWATLHPALAQLSVDAVTRDRLAAELKGFHGSVQALNRLPYFHAFFLESMR
LFGRPRHYYRRAKVDLALPVSDGSTVALARGTTLCLVATVARQDPAVWGDDAAVEFDPERFLRAPDLQRRVRAFGPSRVGP
TGYGCVGAGTVDDAAVAAGAADDRFAAMLWKTLAAPLARATDWRLLPWPEPDVDAFDGVRPAELEWVRT
>MEZ4382947.1 [Nannocystaceae bacterium]
MAKKVAGRGGDASPKEVPGRWYSRLSLRPLTQLGPFLTAVDDYVRERRASAGGAPVLRAHPGLRSVLLTDHVSGSFFVAA
DEALLDREPLPREFGPVATQSQLTGGCAAALISHGAAHRRARAFAAAVLRERRQAWRPALEDTLEAALREWRGRGRVALDD
ALQRTLSRFAFRWILDVAPDDADVRAWQENITTLVTDSYLANAVLRRKLPPLPEAAVRAAGRLVEAVRGSPHLDRLTELG
RESDVAGDELAQQLVFLCAFNIGGGISRFMTPSLLRVAVQPGLRDRLRDALAGWSWDDDGARPLVDAVLLESLRLFPQPR
FLHRRAARDFVLPSAAGPYRVRRGDLLVALMPMIHRDPAVFADAERFAPQRFLDDPDLGARVLTFGWSPDARHEFHCLGR
VAAQAVWRRVAARLFTGFTWYTPALDFEVNHLRDVDPVDVVLEDFRALPPRGAASPTR

>MCA9657191.1 cytochrome P450 [Myxococcales bacterium]
MVDEADTTDDGEPVEVKGRWYSRLSPQPLLOMKPFLTAVEDYVRDRRTAAGGAPVFRAHPGLRSVILTDHVSGSFFITAG
EELLEREPYPRFGPIATPEELTGGSAAALISHGAVHRRSRAFAAAVLGERREAWRPSLEAAVEGGVADWLASGSVALDAE
VORVLSRFAFRWILDVAPDDADVRAWQDNITTLVTDSYVANLIARFTLPRLPEEAVRAAGRLVDVARSSPHLGRLRALGR
EHGVDGDELLHQLVFLCAFNIGGGISRFATPGLLRVAADPALGERLRGELSGWTWEDDGERPLLDAVLLESLRLFPQPRF
LHRQAVRDFILPSAAGRFRIHRGDLLVALMPMIHRDPTVFADADRFAPQRFLDDPSLGEKVMTEFGWAPATRHEFHCLGRH
AAQAVWRQVAARLFSGFTWRTPTLDFHVNHVRDVDPVDVVLEEFTARGEASEGGSA

>MEZ5509719.1 CYP7 [Gammaproteobacteria bacterium]
MHAPPAVPEFVRSPLPWLGHGIAFGKDADALLOQRLRARHGDAFTLLLGGKRMTFLLNPHDAPAFFKQSKTLVAGPISKEIS
GKAFGIDWSQYAVDVHEVQVPEFDKSMRKSVIGPMTLHMOEKAAARLOQALGRHOQWQSGELFREFVAKLVFDAGGEAMLGDGL
FDDPALFEEFLHFDKQFPLLVSGLPROQIFFRRAERFLOKLSLOLOSPRPGQAPVMDTREDTLKDVTSVREIGRNNAGLEW
ATQANTVVMAFYAVFFILRDAQARRQILAELDAVAGSVQQPTLALEQLDQLEKLDACLDEVLRLKTSPMPIRVATQPVTL
PLYSGRECLLNTGDIVCLFPRLTHMDPTIYPQPELFIWDRFLORQGPNQFSYRGEPLKYNLLPFGGGQSICPGRHFARSE
FKILTALLLRQFDIELLDTAIPPHDKSRSGLGALTPLQDVPFRFRLREPATHAWQGSHPLVSTLEG

>MHF1317966.1 CYP7 [Ketobacteraceae bacterium]
MHSDVPFVKSRIPWLGHGVAFGKDADLMLADLQQRYGDEFTVVLGGKQFTFLLNPHDYPDFLKQSKTLKADEISMEISAK
AFGIDWSQYSVGVEEVQVPFDKSMRRNKIGPLTENMHRILDRKIFQQASTDWONGELFRFIARLMFDAGGEALMGPDLED
DDELFDEFLHFDSQFPLLITGLPRKLFFRRSDRFLRKMYALLNSPNPGQSEILDERFRTMESITTREEMGRNNAGLFWAT
OANTVVMAFYAVFFILRDPQASSAVSAELHAVLDPVTDRTENGSPIMSLDVLEKLQILDACLDEVLRLRTASMPIRKAME
DTSLSLRSGRNLNIKKGNIVTLYPRLTQMNPEIYPQPEQFIWNREVGKQGPNKFYFQGEPIKYNLLPFGGGKSICPGRHFE
ARNEFKVLTAELLYRFDFELLDTKVPDEFDKRRCGLGALTPISGIPFRYRLKRPG

>HSC76070.1 CYP7 [Pseudomonadales bacterium]
MPAGSSIPRVPSYVPYLGHGLAFGRDADRLMNECQKKYGDVFELNLAGKRCTFFLNPRDYPAFIRQSKYLRSEDISLEIA
APVFGFDKQHLQDKVDVEHVTHLSQRMMMGDELVPLTERMODKVEEILLDARHQQGFSGSLFDYALELIFMAGSDALFGE
GVASPEVLADFKVVDKFFPQLVGGIPKWLLPGVRKALAGLIKPMGFAREGOQSRLMEERFKYFASLDYRAAEELPKTDASL
LWAAQANTAVVAFFALFFILRDAAVKQQVQEEVRIALAASDKHSARGTPYLTLDVLNRMEKLDSCISETLRLVSSPLPMR
EVMODLDIELVTGNSVHLOQKGQFAAIYPRYAHMHPAIYANPEAFQWDRFLGKQKPNSFSYONEPLKYSLLPFGVGLSMCP
GRHFARNEFKVVTALLLNWCDMTVQETVMPALDKSRIGLGSFTPKSAIPFHLQRRT

>HQQ63574.1 [Pseudomonadales bacterium]
MITAIPRVPSYVPYLGHGLAFARDADTLMQODCQKKYGDVFQIRLAEKPCSFFLNPRDYPAFIRQSKEFLSSEDNALDIAAS
VFGFDKQHLOQEKVDIEHVTHLNOQRMMMGDELVPLTERMODKLEEILLDERHRAGEFSGSLFDYALELIFMAGSDALFGEGV
ASPQLMEDFKVVDNYFPKLVGGVPKWLLPGARKALAGLTKPMGFAREGOQSRLMEERFRYFAGIDYRAAEELPKTDASLLW
AAQANTAVVAFFTLFFILRDPVVKKTIEDEVRSVLATSDKQSARGTPYLTADVLNRMEKLDSCISETLRLISAPLPLREV
TODIEIEMVSGKTVQLRKGEFAAIYPRYTHMHPATIFONPDSEFQWDRELGKQOQKPNSEFSYQGESLKYALIPFGVGLSMCPGR
HFARNEFKVITALLLNWCDIHLQETAMPALDKSRIGLGSEFTPKSTIPFRLQORMAA

>NRB41410.1 [Pseudomonadales bacterium]
MDQRVNIQPVEKVKSWLPWIGHGLQFIKDADKLMAQCYAKHGHEFQLTLGGRKVTVLLNPHDIATIFGESKRLTGEALNA
EISLKVFGMDYQYEFNSNKOWAFHSLSQDFAKHLRGDALDEMTQVMHOHMEDAMEFRRVGEQPFEGQLEDEFVGRLIVEAGGE
AMFGQGFAEDADQLYDDFALIDDHFQSFIGGTPKWLVRGARKAEQRLNARFGNIRKGQAKVMDSREKLVQGADSEFKMAQQ
DTAMEFWAAQSNTVAIAAYTVFHVMRDPAVKEIIVQEVTAAVQKSSATTRLAKPLITQGVLDKMPKLDAVIDETLRLYSTG
FNMRQIAQTVEQRIDSVDIGLDSGRVLSLDAAEFVAIYPREFMHMHPDIYSRPEQFOQWDREFLGKOGPNKESYQSKPIKNSL
SVEFGGGVGMCPGRHFARNEFKLIVAALINDFDLEILDATIPANDTNRVGLGSYRPLODIPEFTCRIRG



>MC04745231.1 [Pseudomonadota bacterium]
MAVLSRLRSQYRRAVDDPPHTPGPLPWLGVAIQYGKDAGAMLTRLRAEHGDTFSVFLAGDRVTFVTNPLDYQAVLACRDL
DFHELANDISSMAFDHGHGSLPRLEEAGVSEVGITRMRGDDLADMTGRVQACFEEVLLDQEVPSDTETFYDWLGDVVESA
TGRAVFGDGFEQDVSRADFHAVDDAFPLLLAGLPARLLGVHSARNALKKVMATERSNAAAVTIERFKLEFHTHGDPSELGA
YOLAFLWATQANTLPAAFWTLAFLMNDASALERVSEEVRSVLDEAPTVDGRPOMSMAILQRLVHVDSAINEALRLTSGSL
TIRVALODVELHLEGGKTLKVRAGERVGLYPWLTHHDARIYEAPDTYRFDREVENGKRRRSEFSLDGRKVAHFLMPEFGGGV
SMCPGRHFARNEIKILTALMLYHFSLEAKWNALPGEFVEGRAGLGVFGPAEDVAARLTRRQP

>MDP2310708.1 [Pseudomonadota bacterium]
MVSGRAPEVGGALRIVGHAIAFGRDPDGFLARCRHEHGDTFRLRLPTERTEFVLDPLDHPAVFQSRTLSFSAPALEMAGRV
FGFDGEAAKRWHEFDDADLSDPLKGPELALLSERVHTRLAARLADAIGEGASGDGLYEFLARPAFAAGVDTLEFGDGFDSDS
VYRHYVHLDRFFPLVAAGLPPALIPGFRAAQRALAAASAPARPGRARVFEARAAHFEREATIPERVRPALDAAIVWASQGN
TLPTVEFWSVLFAFRDPALLALLRAEVAEHAADGPLVDAVKKMVHLDSALSEILRWANLSMVIRRATAPTTLPLTAGGALE
LGTGEEICLYARATHMDPEIYPEPQTLRFDRFLGSPSFTRRGQRVVFPLLPFGGGAHACPGRFLARSELKLIVALLVRGY
DIALDAPTIPEIDFARVGFGMPPPKKDIAFRITRRA

>MCB1614501.1 [Pseudomonadales bacterium]
MMIKHIPVVSGGLPLIGHMLDFGKDPDGFMQRCYAQYGDTFKIRLGKEAMNILINPHDIHEMYANKQRAFSATKSNRLIS
QHVFGSSLDAYDRTVHAQIDIMRKHLAKNNLHDYNLKMONTLEAVIFQESSAHWQDIELYSFLSRLIYKAGSAALVSDTF
ASDDSYRDFKVEFDDNVFYILGGAPKVFFRKAIAARNRINQRFQQOTSQVSNAMOQLERYHCFEENGIRAYDVAANDTSIFWA
ANSNTIVVAYWVILHLYRDPSVRGLLOQEEMNTALODSHEYSATGKPVLTLPVLEKLKKMDSFIDEALRHYSSIFSRRIAV
KDTAFETRNGIYHIEEGEYVAGESRICSFFPEIYEDPYTFOQWDRYLNQKSFYYQGDKIKSMOFAFGGGONICPGRWEFSRN
EFKIVIATLLOFFDFQLMESHLPEVNLTRSGTGTLPPKDKIKARYKLK

>HSC76297.1 [Pseudomonadales bacterium]
MTNRVTAKRVKGGHLPFVGHGLRFMGDCDNFIDACQREYGDVFKLOLGNKTITLLVNPHDIDHFFRAADKMLGTQQVFEFID
ASRNAFGISADTYVNLSDTEFGIIKDELKKNKLEPYNRHMQAALEDQLFKEVTAEYQVNGLYDFAGRLIFIAGSNAIFGK
DLLGESDYTDFRDEFDSYTHFLLNNMPSFLEFPKAVKARKRLLKATEKTDRNRNPEFMVARYELYDKVNLCPFQRSALTEFAME
WVTNTNTVNAMFWIISIMLONKEVSDAIMSDINSLLOKDYEVTEHGLPKLTNELMADMKNIDSITEEALRLTTSVMNMRQO
TPDDLDFLLHSGETLSVKKGDFLAVYPRWSQLSAEVFPEPERFKWDRHINNPEFSYKNEKLKTVSYAFGAGSHICPGREFEF
ARNEFKITLLTLLLTLDIEAMTNNVPVVNQTFAGTGVMPPVGDIQVRYRLKPAK

>WP 222559338.1 CYP51 [Caenibius sp. WL]
MSEASAQTTVRLAPPLVSGAVPGTGHYEEFCRNPAPFLMRCHAECGEVSSFDLAGLOQTTLLVGEEAHEAVYRAPDSQLSA
AQAYQFMVPVEFGQGIQYGAPPVIERQQLKIQAAGLRHDRMVLYAPIVAQEVRDWIADWPDEGEEDFYEKFTELTLKTSTH
CLMGADFRANMSDEFRGLYHDLEMAVDPEGLADPDQHGVMAERRDIARARLGELIGERVAQRRAALARGETFHDMFQHYL
DATYADGTPLSDHEIAGMVVWEMFAGHHTSGNTSSWMLVELARHPDLMAEVVAELDGVLGDSEEVSFQSLREMPLLEAFL
EEVLRLHAPLVTLTRRVMTDFHYKDYLIPAGGNVMVSPYVAHRQPEAFADPLTENPGRTFPDGPFAYLPFGGGRHKCVGN
AFALLQIRTIFAYLLRKFTFELSEPPEYYRDIMPSLILRPSDPCRLREFRRRAR

>MFT5576464.1 sterol l4-demethylase [Bermanella sp.]
MIMATNQQANTIPMVSGAAEQGGHFAEFISTPLEFLKRVYDECGEVGEFDMGGLSTVLMIGPDAHEAFFRAPDEQLNAAE
AYQMMVPVFGEGVQYGAEPHIERQQLKIQYQGLKHDKMSNYADVVAREVIDEFTKDWGDDGELDFYEAFTNLTLRTSTHCL
LGSQFRYRLTDEFAELYADLENGIDPSALLDPNQQKDSFKKRDIARERLQELITDEIHRRRDAEATGAEPLDDMLNIYMT
AKYEDGRTLSEHEITGLVIWFMFAGHHTSSNTSAWTLVEIARHPEYQQELVAEIDRLFEDGQELSFNALREIPLLEGFEFIR
EALRLHPPLNAISRRVLKPFEFKGFTVEPGKNVMLCPWVAHKLPEHFPEPERFNPKRPAPDNVFAATI PFGGGRRKCVGNA
FALLQVKAIFCELLHHFEFELSLTPEQYQEIMPALILRPSDPCKLRYRRRKDS

>MDB5392599.1 CYP51 [Rhodospirillales bacterium]
MTAIDISTRPIPFVSGASGPAGHFDEFCDRPLEFMARAYKECGEVSEFDMAGLRTVLMVGPEAHEAFFRAPDDQLNAAAA
YOMMVPVFGEGVQFGAPPEIERQQOLRIQYQGLKYEKMINYAALVAGEVEEFIKDWGDEGEKDFYEAFTDLTLKTSTHCLL
GSELRYQLTHEFEELYGDLDRGLDPAALRDPYQAKESYRKRDLARTRLOQELVSHSVRSRRDRGVVSNDMLQIYMEAQYED
GTKLTDHEITGMVIWFMFAGHHTSSNTAAWTLVEMARNPQYFADLHAEIDALYAKQKELSMNALRDIPLLEGFVRESLRL
HPPLNVISRRVLKEFTYKDYTVDVGKNVMLCPHVAHKLPDYFPNPDVFDPKRAAPENVFASIAFGGGKHKCIGNAFALLQ
VRAIFCALLREYDFALSQGPEDYKEVMPTLILRPSEPCRLRYKRRTH

>MBK6740450.1 CYP51 [Haliea sp.]
MSTQIPIVSGAQPTGGHLQEFNTTPLAFLHRAYAECGEVSQFDLGGLRTVLLVGPPAHEAFFRAADEQLSAAQAYQMMVP
VFGEGIQYGAPPAIERQQLKMOQVOGLKHERMVNYAAVVEQETEQFLRDWPAAGEFDIYDAFTRLTLKTSTHCLLGSEFRQ
QLTEEFAELYHALEDGLAPSSISNPFOQDAERFRARDRARERLEALIGERVAQRROQAGGWEHDMLQVYMDATYNDGRKLTD
HEITGMVIWFMFAGHHTSSNTTAWTLLEIARNPRYRDRLHAEIDALFADTEELTLKGLREIPLLDGFIREALRLHPPLNA
ITRRVMSDWHYEGYTVPAGSNIMVCPHISHKLPEYFPAPDVEDPERPVPONPEVEI PFGGGRHKCIGNGFAILQVKAILS
TLLHQYHFELAAPPGSYTEIMPALILRPSDPCVLRYRRRVAA

>WP 182173530.1 CYP51 [Sediminihaliea albiluteola]
MSNSGONIPFVSGAKPAEQGGHFDEFSQHPAQFLTRAYEECGELAEFDIGGTNTVLMVGPEAHEAVFRADDIKVSAREAY
QOFMVPIFGKGVQYGAPLDIERQQLRMHSRGLASEKMNEFYAPIITKETQDWIADWGDEGEFDFYEGFADLTIKTSTHCLLG
PEFRYSLTDEFASLYHTLGAAADAGGLODPNARKDAYDARDAARARLEELITERIDIRRESGETHMDLLQVYMDATYNDG
THLSTSEVAGMIVWEFMFAGHHTSANTAAWTLVELARHPELAAEVVAEVDAVIASGEQFDMKVLRRMSKLDGEFIRETLRVH



PPLNTLTRRVIEDFEYKGHI IEKGKNVMLCPYVAHRLESSFEDALAFKPDRPLPDNPFALIPFGGGQRKCVGNAFAMLQV
KVIFSVLLNEYEFELAGPSGEYAEIMPSLILRPSDPCILRYRRRVDRKGAL

>MEM1111247.1 CYP51 [Pseudomonadota bacterium]
MSATDMSTKDATAVRAGGLPFVSGALAPEAGGHFPEFCEHPAYFLOQRAYKECGELAEFDMGGINTVLMVGPEAHEAVFRV
DDEKVCAREAYQFMVPIFGKGIQYGAPLDVERQQLRMHSRGLSSEKMNHYAPTI TAREVRDWVSHWDEAGEMDEYEGETDL
TIKTSTHCLLGSDFRYSLTEEFSDLYHTLGAAADAAGLODPNAQKAAYEARDAARARLEELISERVERRRSNKEVHPDLL
QOVYMDATYADGRHLLTREIAGMIVWEFMFAGHHTSANTAAWVLVELARNPGLAAELVAEIEQAHEQAEGDLDVKSLRRMKL
MDGFIRETLRVHPPLNTITRRVIEDFEYKGHIITEKGKNVMLCPYVAHRLDAEFPDAETFDPYRPNPENPFALIPFGGGQR
KCVGNAFAMLQVKVIFSVLLSQYEFELAGPSETYAEIMPSLILRPAEPCVLKYRKRSA

>MDB3856184.1 CYP51 [Halieaceae bacterium]
MTEAVASEKTIPFVSGAKAEGGHYQEYCEHALDFFNRAYKECGEICEFDIGAGLRKFLLVGAELQEQVLRAPEEEMSAAE
AYQFMVTVFGPWVQYARPFEIEQQQLKMHAKGLHNSRMKNYAPVVTREVEDWIAGWDDEGEMDFVDAFADLTIKTSTHCL
LGEQFRYTLTEEFAELYHELGAATTAEATADTSAGQAGDIARQRLEDLISERVQARRDSGEQFEDMLQLYMDATYLDGTK
LNDKEIAGMVIWEFMFAGHHTSANTAAWMMVELAKNPQYAQQIRDEVDKVYSEKGSVDHRGLRDMPLLOGFLTETLRCHPP
LNVLTRRVKKQFEYKGYVIPVGSEVVLAPSISHHLPEHFPDPYVEFDPRRPEPDNMFAYIPFGGGPRKCVGNMFAILQVKC
IFSALFRDFEFELVNSPESYTEIMPSLILRPSDPCIIRYKRRQK

>MCG8413644.1 CYP51 [Pseudomonadales bacterium]
MTESTATELKQPPKVSGEKPDSGHMEEFNVNFARFLMRCNAECGELAEFNMGGQQTILMSGPEAQEAFLKTLDKKLSRAA
SYKATVPVFGEGVIFDAPPDRMKTQLKIQVDALRYQONMKNYASVIAEEVEQWVSGWGDEGELDFVDEFIQLTLHTACHCL
LGKDFRERMTEEFKNLYHDLEKGLQATAFVDPYMQQPVFEARDAARARLQELISEIIADRRANSDVEYGDALETFMSGTY
KDSTHLTDNEVTGLVIATMFAGHHTSSGTAAWALIEFAKNPEYTAEVLEELTELFKDGQELTFEALREIPKLERFVEEVL
RLHPPLILLMRQLLEDVDYNGTLLEAGKTVAISTYGSHRNPGYFPDPEVFNPHREKPDTLWAYIPFGGGPHKCAGNAFAM
MQLKSIFAALLPRYDFELVDAPEAYDDDLSAMVLKPTSPSRIRYKRRK

>MAV75697.1 CYP51 [Cellvibrionales bacterium]
MKTIPIVSGAKPDTGHIEEYSANFVQFLLRAEAECGVLAEYNLAGQETILLSGVEAQEFFFRGSDENLSRAAAYQAMVPV
FGPGVIFDAPPDKMKSQLKIQVDALRYQONMKNYAPVIAQEVEDWIADWGDEGELDFMDEFLELTIHTATHCLLGKDEFRDK
MTAEFKTLYRDLEAGLQATIAFVDPYMQOPIFEQRDRARERLEEIITAMIDERRNSDIEYNDALSTFMTGTYADGSYLTST
EVTGLVIATIFAGHHTSSGTSTWMLTELARHPKETAAIVEELNAIYQQODETLSHNALREMPKMESFLNEVLRVHPPLVVL
MRRVINDIEFDGHAIPAGKTVAISIFGSHLNPEYFPDPEFFDPRRTEPETMFAYIPFGGGRHKCGGNAFALLQQKAIFSA
LLRRYSFEIVDHSDSYVDDLSGMVLRPQSPCRLRYKRRVS

>MFT4517766.1 sterol l4-demethylase [Halioglobus sp.]
MAEQAAKNTKLPPKVSGASEEGGHIGEFSENFCTFLARAHAECGELAEFDMSGQETVLMSGPEAQELFFRTODEVESQAT
AYQVMVPVFGPGVIFDAPPDRCKAQLKIQVDALRYQONMKNYASVIAKEVEDWIADWGDEGEKELLHEFHELTLHTATHCL
LGADFRYSMTDEFFELYKHLOAGVQALSFVDPYMQOPLFAKRDESRERLEQIVSELTIARRKSDGKEHVDALETFMTGTYP
DGSHLSDTEVTGLIIATMFAGHHTSSGVAAETLVEIAKRPDYAAELVAELDELYSETEELSNNALRELPVMEGFLREVLR
LHPPLVVLMRRVMEDVQYKDYLIPEGKTVAVSVYESHMNEEYFPEPLKFDPHREEPEQMFAYIPFGGGRHKCAGSAFALL
QVKAIFSALLRKYEFQLVGPTEDYVDEVANMTIRPKDPCRIRYKRRTS

>MEM9255080.1 CYP51 [Pseudomonadota bacterium]
MSEARAATLKLPPKVSGEQAGTGHMEEFNVNFARFLMRCNAECGELAEYNMAGQQTVLMSGPEAQQAFLKDLDKQLSRAA
AYQAMVPVFGEGVIFDAPPERMKTQLKIQVDALRYQONMKNYAAVIAQEVRDWVNGWGDEGEMDFLDEFISLTLNTACHCL
LGADFRNRMTEEFKSLYHDLERGLOQAIAFVDPYLQQPIFEARDKARARLQELISDITAERRAEPDRVEFGDALETFMSGTY
ADGSLLSDNEITGLVIATMFAGHHTSSGTAAWTAVELARHPEYTESLLAEVNGLYAKDGELTFENLRELPKLERFVEEVL
RLHPPLVLLMRRVMEDIEYKGTLIEAGKTVAISTYGSHRNAALFPDPERFDPGRPRANTPELMWAYIPFGGGPHKCAGNA
FALMQLKSIFAALLPKYDFELVDTPETYQDDLSAMVLKPSSPCRLRYRRRR

>WP 011906905.1 CYP4 like [Novosphingobium aromaticivorans]
MARAATAAGNGLPLLDGGVPLLGHLAQFFRDPVSVLKRGYRSKGRLFAMNEMGORMNVMLGPEHNRFFFEETDKLLSIRE
SMPFFLKMFSPEFYSFAEMDEYLRQRSIIMPRFKAASMKQYVPVMVEESLNLVERLGEEGEFDLIPTLGPVVMDIAAHSF
MGREFHEKLGHEFFELFRDFSGGMEFVLPLWLPTPKMVKSQRAKRKLHATILQSWIDKRRAAPLDPPDFFQTMIETKYPDG
RPVPDEIIRHLILLLVWAGHETTAGQVSWALADLLONPDYQKVLRGEISSLLGGSDGRDLGWEQAVAMEKMDLALRETER
LHPVAYMLSRKARADIERDGYVIRKGEFVLLAPSVSHRMEETFRNPDAYDPERFNPANPDAQIESNSLIGEFGGGVHRCAG
VNFARMEMKVLVAILLONFDMELMDEVRPIAGASTYWPAQPCRVRYRRRKLDGSEAGADMAALARAAGCPAHT
>MFM2302466.1 CYP4 like [Pseudomonadota bacterium]
MASVSTANPGFPLLDGGMPLLGHLAQFFRDPVSVLKRGYRSRGRLFAMNEMGORMNVMLGPEHNRFFFEETDKLLSIRES
MPFFLKMFSPEFYSFAQMDEYLRQRAI IMPRFKAASMKQYVPVMVEETLKLVDQLGDSGEFDLIPTLGPVVMDIAAHSFM
GREFHEKLGHEFFDLFRDESGGMEFVLPLWLPTPKMVRSQRAKKKLHAILQSWIDKRRSAPMDPPDFFQTMIGTAYPDGR
LVPDEIIRHLILLLVWAGHETTAGQVSWALADLLONPGYQONVIRDEVAVMLGGGNGAAMGWEQAVGMEKMDLALRETERL
HPVAYMLSRKATADIERDGYVIRKGEFVLLAPSVSHRMEENFRNADAYNPERENPANPDAQIESNSLIGFGGGVHRCAGV
NFARMEMKVLLAILLONFDMELIDEVRPVAGASTYWPAQPCRVRYRRRKLDGAAPVATAATLAKAAGCPAHG
>MDE2436753.1 CYP4 like [Sphingomonadales bacterium]
MASAPLPLLDGGTPLIGHLAQFFRDPVAVLKRGYRSKGRLFALNLMGRTMNVMLGPEHNRFFFEETDKLLSIRESMPEFFL
KMFSPDFYSFAEMDEYLRQRAIIMPRFKAASMKQYVPVMTEETMALVGRLGDEGEFDLIPTLGPVVMDIAAHSFMGREFH



EKLGHRFFDLFRDFSAGMEFVLPLWLPTPKMIRSQRAKKKLHATILODWIDKRRAAPLDPPDFFQTMIETKYPDGRPVADE
TIRHLILLLVWAGHETTAGQVSWALADLLONPDYLATIRTELAAVLGGSDGSDLSWEQATAMEKMDLSLRETERLHPVAF
ILSRKATQDIERDGYRIRKGDFVLLAPSVTHRMEETFRDPDRFDPEREFNPANPDAQIESNSLIGFGGGVHRCAGVNFARM
EMKVVLAILLQHYEMELIDEVRPISGAGTYWPAQPCRVRYRKRARNGAPATDVAALARAAGCPAHT

>MCB2065319.1 CYP4 like [Erythrobacter sp.]
MAAQREAASRSRICGRNALTTATLPPIDGGAPLIGHLAQFFRDPVAVLRRGYQTRGKLFSFKLAGRRMNVMLGPEHNKFEF
FEETDKLLSIRESMPFFIKMEFSPDFYSFAEMDHYLRQRAIIMPRFKAASMKQYVGIMAEESLRLVDRLGDEGEFDLIPTL
GPVVMDIAAHSFMGREFHQKLGHEFFDLFRDFSAGMEFVLPLWLPTGKQIRSQRAKKKLHATILQGWIDKRRAEPLAEPDF
FODMIGTTYPDGTPVPDETIRYLILLLVWAGHETTAGQVSWALADLLONPGYLQVLRDELGTVLGSGDGSDMGWEQTIAL
AKMDLALRETERLHPVAFILSRKANEDIEREGYRIRKGEFVLLAPSVTHRMTETFRNPDAYDPERFNPENPEAQIESNSL
VGFGGGMHRCAGVNFARLEMKVLLAILLQHYDMELLDEVKPVAGAGTYWPAQPCRVRYRKRDRGTGSAADIAALAREAGC
PAHA

>MBP7136118.1 CYP4 like [Sphingomonadaceae bacterium]
MSTATLPPIDGGTPVLGHLLPFFKDPVSVLRQGYQSRGKLFSFNILGRKMNVMLGPEHNRFFFEETDKLLSIRESMPFFL
KMEFSPDFYSFAEMDEYLRQRAVIMPRFKAAAMKQYVGVMVEESLNLVNRLGNDGEFDLIPTLGPVVMDIAAHSFMGKEFH
EKLGHEFFELFREFSGGMEFVLPLWLPTPKMVKSQRAKRKLHAILQGWIEKRRAAPLDPPDFFQGMIESKYPDGRPIPDE
LIRHLILLLVWAGHETTAGQVSWALADILONADYEAVLRDELRVVVGGDDGSSIGWEHAVAMOQKMDLALRETERLHPVAF
ILSRKASTDIEREGYTIRKGDFVLLAPSVTHRMTETWIEPDRYNPERFNAERGDAQIESNSLVGFGGGVHRCAGVNFARM
EMKIILAVLLONYEMELLDEVRPIAGAGTYWPAQPCRVRYRKRARNSEAGASVAELATAAGCPVNH

>WP 088473914.1 CYP4 like [Sphingopyxis witflariensis]
MMATIAMKPPAMSGGIPFLGHLTNFFKDPVGLLRKGYEDHGSIYSFRMAGRNMVVMLGPDNNRFVFQETDKLLSIRESMPF
FHKMEFSPNFYSFAEMEEYLNQRAVIMPRFKASAMKQYVPLMAEEAMALVHRLGDSGEFDLISTLGPVVMDIAAHSFMGRD
FKOKLGHEFFELFRDFSGGMEFVLPLWLPTRKMRRSQAAKKKLHRILGDWIQQRRANPVEPADFFQDMVASTYPDGRPIP
DELIITHMILLLVWAGHETTAGQVSWAMIDILONRDYQDVLRSEIENLLGSASGADLSWEQATAMOQKMDLALRETERLHPV
AFTMIRKAAADFERDGYQVREGDWILLAPSVTHRMSEIFDRPDDYDPEREFNTERADVKVESNSLIGFGGGMHRCAGVNEA
RMEMKVLIAILLOQRYDMELIDTPRPIAGAGTYWPEQPCRVRYKRRTIAARAPADVGALAEAAGCPAHAKGON
>MHL7327755.1 CYP4 like [Pseudomonadota bacterium]
MTAAPLAADPPALPGGAPLLGHLPRFFRDPVAVLREGHERFGSVFAFRMGGRRMVVLLGPDNNREVFQETDKLLSIRESM
PFFHKMFSPQFYSFAEMDEYLRQRAVIMPRFKAAAMKSYVAVMAEEAAKLVERLGEAGEFDLIPTLGPVVMDIAAHSFEFMG
REFHEKLGHRFFDLEFRDFSGGMEFVLPLWLPTRRMRRSQAAKRELHRVLOGWIDKRRAAPLDPPDFFQEMVDAKYPDGRA
IPDELVIHMILLLVWAGHETTAGQVSWALADLLONPAHQAKARAEVEAALGGAELRDLTWQQTLAMPALDLGLRETERLH
PVAFMLARKAAADFEREGYRVRRGDWVLLAPSVSHRMREVFDDPDAYRPERFDAERDDARVESNSLIGFGGGMHRCAGVN
FARLEMKVILAALLRAYDMELLDEPKPIVGASTYWPQQPCRVRYRRRAPSGRAATTPAEIAATAAAAGCPAHGGGGSGGG
AGSAA



