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WP 327512212 1 CYP74 Ensifer SP ]
700 WP 161490898 1 CYP74 unclassified Ensifer
WP 327496930 1 CYP74 Ensifer sp
WP 218054309 1 CYP74 Phenylobacterium immobile
WP 324088290 1 CYP74 Phenylobacterium sp
WP 379135414 1 CYP74 Methylobacterium carpenticola
WP 015932840 1 CYP74 Methylobacterium nodulans
100 WP 457117299 1 CYP74 Methylobacterium sp JK268
WP 012335549 1 CYP74 unclassified Methylobacterium
MGQO0502624 1 CYP74 Panacagrimonas sp
WP 162277362 1 CYP74 Rhodoferax koreensis
WP 082222231 1 CYP74 Mesorhizobium loti CYP74 clan (9)
HMG77348 1 CYP74 Xanthobacteraceae bacterium
HUI22595 1 CYP74 Methylocella sp
MCI0466684 1 CYP74 Beijerinckiaceae bacterium
WP 175492527 1 CYP74 Methylocapsa palsarum
HVJ11664 1 CYP74 Burkholderiales bacterium
100 HVJ24884 1 CYP74 Burkholderiales bacterium
8 WP 283017925 1 CYP74 Bradyrhizobium barranii
® S WP 310884857 1 CYP74 Bradyrhizobium brasilense
WP 473320196 1 CYP74 Bradc}/rhlzoblum sp Ken51
WP 426421754 1 CYP74 Bradyrhizobium genosg A
WP 225161464 1 CYP74 unclassified Bradyrhizobium
WP 056663157 1 CYP74 Rhizobacter sp Root1221
WP 086449604 1 CYP74 Marivivens niveibacter
MCZ6591040 1 CYP74 Alphaproteobacteria bacterium
100 MEV2060025 1 CYP74 Gammaproteobacteria bacterium _|
mggﬁggﬁgﬁg 11 CY1Pt7f4 Pg\r(ag:?icl:&ceae t:uac:genbun(';E ———— CYP74 clan (10)
utative xococcota bacterium
MGI9432787 1 p%tative CYP74 Myiococcota bacterium :] CYP74 clan (9)
MCA9657191 1 cytochrome P450 Myxococcales bacterium
MEZ4382947 1 Nannocystaceae bacterium
GDX81301 1 CYP5164 like Deltaproteobacteria bacterium
MDO9016435 1 CYP5164 like Myxococcales bacterium CYP5164 clan (7)
TAK25207 1 CYP5164 like Myxococcaceae bacterium
MBK7069544 1 CYP5164 like Deltaproteobacteria bacterium
MBP6830392 1 CYP5164 like Deltaproteobacteria bacterium
MHMO0957042 1 P450 Pseudomonadota bacterium .
HTP72059 1 P450 Burkholderiaceae bacterium :I unclassified P450s (3)
MGAB446449 1 P450 Roseiarcus sp
WP 377004928 1 CYP152 Coralloluteibacterium thermophilum
WP 424139811 1 CYP152 Roseomonas chloroacetimidivorans
WP 326505270 1 CYP152 Noviherbaspirillum album
WP 051933128 1 CYP152 Massilia sp BSC265
WP 229421482 1 CYP152 Telluria antibiotica CYP152 (4)
WP 230530893 1 CYP 152 Microvirga roseola
WP 445617465 1 CYP152 unclassified Gilvimarinus
WP 207461507 1 CYP152 Azospirillum sp SYSU D00513
MGD9511040 1 CYP152 Geminicoccaceae bacterium
HLT02896 1 CYP152 Geminicoccaceae bacterium
MCO4745231 1 Pseudomonadota bacterium
MDP2310708 1 Pseudomonadota bacterium
HSC76297 1 Pseudomonadales bacterium
MCB1614501 1 Pseudomonadales bacterium
NRB41410 1 Pseudomonadales bacterium CYP7 clan (0)
HQQ63574 1 Pseudomonadales bacterium
HSC76070 1 CYP7 Pseudomonadales bacterium
MHF1317966 1 CYP7 Ketobacteraceae bacterium
58 MEZ5509719 1 CYP7 Gammaproteobacteria bacterium
ococcus xanthus
MXAN 4919 KEGG CYP1069C1 M thi
57 AA314 06425 KEGG CYP1502A1 Archangium gephyra :l (0)
80 BWwW23 4825 KEGG CYP169A2 Burkholderia ubonensis :l CYP169 (0)
100 WP 263400027 1 CYP169 Pseudomonas sp PDM13
MHL7327755 1 CYP4 like Pseudomonadota bacterium
i 100 WP 088473914 1 CYP4 like_Sphingopyxis witflariensis
3p 6 MDE2436753 1 CYP4 like Sphingomonadales bacterium
o MCB2065319 1 CYP4 like Ernthrobacier sp CYP4 clan (0)
7 MBP7136118 1 CYP4 like Sphingomonadaceae bacterium
6l MEM2302466 1 CYP4 like Pseudomonadota bacterium
751 WP 011906905 1 CYP4 like Novosphingobium aromaticivorans
MFT4517766 1 sterol 14-demethylase Halioglobus sp
MAV75697 1 CYP51 Cellvibrionales bacterium
10 MEM9255080 1 CYP51 Pseudomonadota bacterium
10 MCGB8413644 1 CYP51 Pseudomonadales bacterium
100 WP 222559338 1 CYP51 Caenibius sp WL
MBKG6740450 1 CYP51 Haliea sp CYP51 clan (0)
7 MDB5392599 1 CYP51 Rhodospirillales bacterium
5 MFT5576464 1 sterol 14-demethylase Bermanella sp
3 MDB3856184 1 CYP51 Halieaceae bacterium
MEM1111247 1 CYP51 Pseudomonadota bacterium
97 WP 182173530 1 CYP51 Sediminihaliea albiluteola

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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MFO78566491_CYP1140_CYP74_clan_Paracoccaceae_bacterium/54-360

HMGT773481_CYP1140A_CYP74_clan_Xanthobacteraceae_bacterium/39-344 L WP VAL MHMO09570421_CYP1177_Pseudomonadota_bacterium/54-360 PQG-GG
WP_0822222311_CYP1140A3_CYP74_clan_Mesorhizobium_loti/’548-853 L 1'WP| VAL L MHL52038741_CYP10563A_Pseudomonadota_bacterium/27-332 PQG- PG
WP_0123355491_CYP1140A1_CYP74_clan_Methylobacterium/29-335 L IwpP MCW56338791_CYP10563A_Rubrivivax_sp/43-351 PQG- PG
WP_4571172991_CYP1140A_CYP74_clan_Methylobacterium_sp_JK268/29-335 L WP MBPE7777411_CYP10563A2_Piscinibacter_sp/29-332 PQG- PG

WP_0159328401_CYP1140A2_CYP74_Methylobacterium_nodulans/557-863

WP_3791354141_CYP1140A_CYP74_clan_Methylobacterium_carpenticola/557-863

HUI225951_CYP1140A_CYPT74_clan_Methylocella_sp/163-468

WP_1754925271_CYP1140A4_CYP74_clan_Methylocapsa_palsarum/585-890 L Iwp LAVV HTP720591_CYP2835A_Burkholderiaceae_bacterium/28-332 PQG- AG
MCI04666841_CYP1140_CYP74_clan_CYP74_Beijerinckiaceae_bacterium/503-808 L |\WP NI AVQ WP_4894669411_CYP2835A_Rhizobacter_sp/28-332 PQG- AG
WP_4733201961_CYP1140A_CYP74_clan_Bradyrhizobium_sp_Ken51/553-858 L IWP MGZ51319511_CYP2835A_Caldimonas_sp/28-332 PQG- AG
WP_2251614641_CYP1140A_CYP74_clan_Bradyrhizobium/553-858 L ITWP HKWB826611_cytochrome_P450_Burkholderiaceae_bacterium/28-332 PQG- AG
WP_4264217541_CYP1140A_CYPT74_Bradyrhizobium_genosp_A/1-303 L IWP HEY21893951_CYP2835A_Caldimonas_sp/28-332 PQG- AG
WP_2830179251_CYP1140A_CYP74_clan_CYP74_Bradyrhizobium_barranii/553-858 L | WP| HWKB854431_CYP2835A_Caldimonas_sp/28-332 PQG- AG

WP_3108848571_CYP1140A_CYPT4_clan_Bradyrhizobium_brasilense/553-858
H\V\J248841_CYP1140A_CYPT4_clan_Burkholderiales_bacterium/379-684
HV.J116641_CYP1140A_CYPT4_clan_Burkholderiales_bacterium/536-841
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0QWS592881_CYP2680A1_Proteobacteria_bacterium_SG_bin9/17-322

MFN91041091_CYP10563A3_Betaproteobacteria_bacterium/29-332
MGA84464491_CYP2835A_Roseiarcus_sp/28-332
HMEB835051_CYP2835A_Roseiarcus_sp/27-331

MBI57169221_CYP2835A_cytochrome_P450_Burkholderiales_bacterium/28-332 PQG - AG
MYSTI_03599 KEGG_CYP253L1_Myxococcus_stipitatus/30-330
AA314_06425 KEGG_CYP1502A1_Archangium_gephyra/20-306
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WP_3240882901_CYP1140C_CYP74_clan_Phenylobacterium_sp/29-334 L Iws WP_2634000271_CYP169_Pseudomonas_sp_PDM13/37-329 PFG-LG ACPGTAMAMM
WP_2180543091_CYP1140C1_CYPT74_clan_Phenylobacterium_immobile/36-341 LIwWS BW23 4825 KEGG_CYP169A2_Burkholderia_ubonensis_/42-334 PFG-VG ACPGTGMAMM
WP_1622773621_CYP1140E1_CYP74_clan_Rhodoferax_koreensis/552-857 L 1WP| WP_2225593381_CYP51_Caenibius_sp_W!/35-332 PFG-GG CVGNAFALL
MGQ05026241_CYP1140A_CYP74_clan_Panacagrimonas_sp/583-888 L WP MFT55764641_CYP51_Bermanella_sp/33-330 PFG-GG CVGNAFALL
WP_3274969301_CYP1140D_CYP74_clan_Ensifer_sp/32-337 L 1'WP| MDB53925991_CYP51_Rhodospirillales_bacterium/32-329 AFG-GG C IGNAFALL
WP_1614908981_CYP1140D1_CYPT74_clan_Ensifer/17-322 L WP MBK67404501_CYP51_Haliea_sp/26-323 PFG-GG C IGNGFAIL
WP_3275122121_CYP1140D_CYP74_clan_Ensifer_sp/32-337 L 1'WP| WP_1821735301_CYP51_Sediminihaliea_albiluteola/31-328 PFG-GG CVGNAFAML

MFV20600251_CYP2480_CYP74_clan_Gammaproteobacteria_bacterium/553-858 L | WP MEM11112471_CYP51_Pseudomonadota_bacterium/42-339 PFG-GG CVGNAFAML
MCZ65910401_CYP2480_CYP74_clan_Alphaproteobacteria_bacterium/435-740 L IwpP MDB38561841_CYP51_Halieaceae_bacterium/32-327 PFG-GG CVGNMFAI L
WP _0864496041_CYP2480A1_CYP74_clan_Marivivens_niveibacter/552-854 LIwWS MCG84136441_CYP51_Pseudomonadales_bacterium/33-330 PFG-GG CAGNAFAMM
WP _0566631571_CYP1140F_CYP74_Rhizobacter_sp _Root1221/46-351 L 1WA VAVL MEMS92550801_CYP51_Pseudomonadota_bacterium/33-333 PFG-GG CAGNAFALM

MGI194327871_CYP1140_like_CYP74_clan_Myxococcota_bacterium/34-335
MEQ15019051_CYP1140_like_CYP74_clan_Myxococcota_bacterium/41-344

GDX813011_CYP5164_clan_Deltaproteobacteria_bacterium/34-337 VLPFG-PP- - SPGGNEFGCAG ASIAS | WP_0119069057_CYP204A1_CYP4_clan_Novosphingobium_aromaticivorans/33-GFG - GG M
TAK252071_CYP5164_clan_Myxococcaceae_bacterium/34-337 VRAFG-PS- - GPAGYGCVGAGTATM MFM23024661_CYP204A_CYP4_clan_Pseudomonadota_bacterium/32-335 GFG-GG M
MBP68303921_CYP5164_clan_Deltaproteobacteria_bacterium/34-337 VRBAFG-PS- -RVGPTGYGCVGAGTAAM MDE24367531_CYP204A_CYP4_clan_Sphingomonadales_bacterium/27-330 GFG-GG M
MBK70695441_CYP5164_clan_Deltaproteobacteria_bacterium/33-336 VRAFG-PS- -BVGPTGYGCVGAGTAAM MCB20653191_CYP204A_CYP4_clan_Erythrobacter_sp/45-348 GFG-GG L
MDO90164351_CYP5164_clan_Myxococcales_bacterium/34-351 VRAFG-PS- - PRGENAYGCAGG VG.M MBP71361181_CYP204A_CYP4_clan_Sphingomonadaceae_bacterium/27-330 GFG- GG M
MEZ43829471_CYP5164_clan_Nannocystaceae_bacterium/41-343 VLTFG-WS- - PBA WP_0884739141_CYP204A_CYP4_clan_Sphingopyxis_witflariensis/29-332 GFG-GG M
MCA96571911_CYP5164_clan_Myxococcales_bacterium/40-342 VMTFG-WA- - PAT MHL73277551_CYP204A_CYP4_clan_Pseudomonadota_bacterium/31-334 GFG-GG L
WP_2305308931_CYP152E_Microvirga_roseola/21-323 PQG-GG----- - MEZ55097191_CYP2581_like_CYPT7_clan_Gammaproteobacteria_bacterium/28-.PFG - GG S
WP_2074615071_CYP152E_Azospirillum_sp_SYSU_D00513/21-323 PQG-AG------ MHF13179661_CYP2581_like_CYP7_Ketobacteraceae_bacterium/26-334 PFG-GG N
HLT028961_CYP152E_Geminicoccaceae_bacterium/21-323 PQG-GG- - - - - HSC760701_CYP2581_like_CYPT_clan_Pseudomonadales_bacterium/28-336 PFG-VG N
WP_3265052701_CYP152P_Noviherbaspirillum_album/21-323 PQG-GG- - ---- HQQB635741_CYP2581_like_CYP7_Pseudomonadales_bacterium/26-334 PFG-VG N
MGD95110401_CYP152E_Geminicoccaceae_bacterium/146-448 PQG-GG---- - - NRB414101_CYP8_like_CYPT7_clan_Pseudomonadales_bacterium/31-339 VFG-GG N
WP _2658870241_CYP152B_Roseomonas_mucosa/22-324 PQG-GG------ MDP23107081_CYP2581_like_CYP7_Pseudomonadota_bacterium/27-331 PFG-GG S
WP_4456174651_CYP152E_unclassified_Gilvimarinus/23-325 PQG-GG------ MCB16145011_Pseudomonadales_bacterium/27-332 AFG-GG N
WP_3770049281_CYP152_Coralloluteibacterium_thermophilum/21-323 PQG-GG- - -- - - HSC762971_CYPT_clan_Pseudomonadales_bacterium/29-334 AFG-AG N
WP_4241398111_CYP152_Roseomonas_chloroacetimidivorans/21-322 PQG-AG----- - MCO47452311_CYP51837A_CYP7_clan_Pseudomonadota_bacterium/39-347 PFG-GG N
WP_2294214821_CYP152_Telluria_antibiotica/34-336 rllc-cG--- - - MXAN_4919_KEGG_CYP1069C1_Myxococcus_xanthus/26-320 AFG-QG L
WP_0519331281_CYP152_Massilia_sp_BSC265/34-336 PQG-GG- - - - -

HET63206931_CYP152_Hyphomicrobium_sp/29-330 PQG-GG- - - - -

HET63206931_CYP152A_Hyphomicrobium_sp/29-330 PQG-GG- - - - - -

LVWPAG-SVTAPVAPG
VLWTGG- PBGLEPTPT

MAV756971_CYP51_Cellvibrionales_bacterium/25-322 PFG-GG
MFT45177661_CYP51_Halioglobus_sp/33-330

Supplementary Figure S2. Partial multiple alignment of 93 proteobacterial P450s, showing the Cys-pocket region and its insertion with emphasis on charged
amino acid residues. Negatively charged residues (D, E) are highlighted in red. Positively charged residues (K, R, H) are highlighted in blue. The cysteine residue
having a thiolate bond to haem iron is highlighted in yellow. Left column: the upper part of alignment. Right column: continuation (lower part of alignment). The
alignment was built with the MAFFT 7 program and visualized with the Jalview 2.11.5.2 program.
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D MYSTI 03599 KEGG CYP253L1 Myxococcus stipitatus 30-330 :| ()
4.4 AA314 06425 KEGG CYP1502A1 Archangium gephyra 20-306

BW23 4825 KEGG CYP169A2 Burkholderia ubonensis 42-334 .

WP 2634000271 CYP169 Pseudomonas sp PDM13 37-329 :| CYP169 family (0)
MFT45177661 CYP51 Halioglobus sp 33-330
MAV756971 CYP51 Cellvibrionales bacterium 25-322
MEM82550801 CYP51 Pseudomonadota bacterium 33-333
MCGB4136441 CYP51 Pseudomonadales bacterium 33-330
WP 2225593381 CYP51 Caenibius sp WL 35-332 i
MDB38561841 CYP51 Halieaceae bacterium 32-327 CYP51 family (0)
MEM11112471 CYPS1 Pseudomonadota bacterium 42-339
WP 1821735301 CYP51 Sediminihaliea albiluteola 31-328
MBKG67404501 CYP51 Haliea sp 26-323
MDB53925991 CYP51 Rhodospirillales bacterium 32-329
MFT55764641 CYP51 Bermanella sp 33-330
MHL73277551 CYP204A CYP4 clan Pseudomonadota bacterium 31-334
WP 0884739141 CYP204A CYP4 clan Sphingopyxis witflariensis 29-332
MBP71361181 CYP204A CYP4 clan Sphingomonadaceae bacterium 27-330
MCB20653191 CYP204A CYP4 clan Erythrobacter sp 45-348
MDE24367531 CYP204A CYP4 clan Sphingomonadales bacterium 27-330 CYP4 clan (0)
MFM23024661 CYP204A CYP4 clan Pseudomonadota bacterium 32-335
WP 0119069051 CYP204A1 CYP4 clan Novosphingobium aromaticivorans 33-336 __|
HSC762971 CYP7 clan Pseudomonadales bacterium 29-334 ]
MCB16145011 Pseudomonadales bacterium 27-332
NRB414101 CYP8 like CYPT clan Pseudomonadales bacterium 31-339 CYP7 clan (0)
HQQ635741 CYP2581 like CYPT Pseudomonadales bacterium 26-334
HSC760701 CYP2581 like CYP7 clan Pseudomonadales bacterium 28-336
MCO047452311 CYP51837A CYPT clan Pseudomonadota bacterium 39-347
MDP23107081 CYP2581 like CYP7 Pseudomonadota bacterium 27-331
MHF 13179661 CYP2581 like CYP7 Ketobacteraceae bacterium 26-334
MEZ55097191 CYP2581 like CYP7 clan Gammaproteobacteria bacterium 28-336 __|
HET63206931 CYP152A Hyphomicrobium sp 29-330 ]
HET63206931 CYP152 Hyphomicrobium sp 29-330
WP 2658870241 CYP152B Roseomonas mucosa 22-324
WP 2305308931 CYP152E Microvirga roseola 21-323
HLT028961 CYP152E Geminicoccaceae bacterium 21-323
WP 4241398111 CYP152 Roseomonas chloroacetimidivorans 21-322 | CYP152 family (4)
MGD95110401 CYP152E Geminicoccaceae bacterium 146-448
WP 3265052701 CYP152P Noviherbaspirillum album 21-323
WP 2074615071 CYP152E Azospirillum sp SYSU D00513 21-323
WP 4456174651 CYP152E unclassified Gilvimarinus 23-325
WP 3770049281 CYP152 Coralloluteibacterium thermophilum 21-323
WP 0519331281 CYP152 Massilia sp BSC265 34-336
WP 2294214821 CYP152 Telluria antibiotica 34-336 —
0Qw592881 CYP2680A1 Proteobacteria bacterium SG bin9 17-322 (3)
MHM09570421 CYP1177 Pseudomonadota bacterium 54-360
MFN91041091 CYP10563A3 Betaproteobacteria bacterium 29-332
MBP67777411 CYP10563A2 Piscinibacter sp 29-332 .
MCW56338791 CYP10563A Rubrivivax sp 43-351 CYP10563 family (4)
MHL52038741 CYP10563A Pseudomonadota bacterium 27-332
MGAB84464491 CYP2835A Roseiarcus sp 28-332 =
HMEB835051 CYP2835A Roseiarcus sp 27-331
WP 4894669411 CYP2835A Rhizobacter sp 28-332
MGZ51319511 CYP2835A Caldimonas sp 28-332
HWK854431 CYP2835A Caldimonas sp 28-332 CYP2835 family (3)
HTP720591 CYP2835A Burkholderiaceae bacterium 28-332
MBI57169221 CYP2835A Burkholderiales bacterium 28-332
HEY21893951 CYP2835A Caldimonas sp 28-332
HKW826611 cytochrome P450 Burkholderiaceae bacterium 28-332 __|
MCA96571911 CYP5164 clan Myxococcales bacterium 40-342
MEZ43829471 CYP5164 clan Nannocystaceae bacterium 41-343
GDX813011 CYP5164 clan Deltaproteobacteria bacterium 34-337
MDOS0164351 CYP5164 clan Myxococcales bacterium 34-351
TAK252071 CYP5164 clan Myxococcaceae bacterium 34-337 CYP5164 clan (7)
MBK70695441 CYP5164 clan Deltaprotecbacteria bacterium 33-336
MBP68303921 CYP5164 clan Deltaproteobacteria bacterium 34-337
MEQ15019051 CYP1140 like CYP74 clan Myxococcota bacterium 41-344
MGI94327871 CYP1140 like CYP74 clan Myxococcota bacterium 34-335
MFO78566491 CYP1140 CYP74 clan Paracoccaceae bacterium 54-380 ——— CYP74 clan (10)
WP 0864496041 CYP2480A1 CYP74 clan Marivivens niveibacter 552-854 ]
MCZ65910401 CYP2480 CYPT74 clan Alphaproteobacteria bacterium 435-740
MFV20600251 CYP2480 CYP74 clan Gammaprotecbacteria bacterium 553-858
WP 0566631571 CYP1140F CYP74 Rhizobacter sp Root1221 46-351
WP 2180543091 CYP1140C1 CYP74 clan Phenylobacterium immobile 36-341
WP 3240882901 CYP1140C CYP74 clan Phenylobacterium sp 29-334
MGQO05026241 CYP1140A CYPT74 clan Panacagrimonas sp 583-888
WP 1622773621 CYP1140E1 CYP74 clan Rhodoferax koreensis 552-857
WP 3275122121 CYP1140D CYP74 clan Ensifer sp 32-337
WP 1614908981 CYP1140D1 CYP74 clan Ensifer 17-322
WP 3274969301 CYP1140D CYP74 clan Ensifer sp 32-337
WP 0123355491 CYP1140A1 CYP74 clan Methylobacterium 29-335
WP 4571172991 CYP1140A CYP74 clan Methylobacterium sp JK268 29-335
WP 3791354141 CYP1140A CYPT74 clan Methylobacterium carpenticola 557-863 | CYP74 clan (9)
WP 0159328401 CYP1140A2 CYP74 Methylobacterium nodulans 557-863
WP 0822222311 CYP1140A3 CYP74 clan Mesorhizobium loti 548-853
HMG773481 CYP1140A CYP74 clan Xanthobacteraceae bacterium 39-344
HUI225951 CYP1140A CYP74 clan Methylocella sp 163-468
MCI04666841 CYP1140 CYP74 clan CYP74 Beijerinckiaceae bacterium 503-808
WP 1754925271 CYP1140A4 CYP74 clan Methylocapsa palsarum 585-890
HVJ116641 CYP1140A CYP74 clan Burkholderiales bacterium 536-841
HVJ248841 CYP1140A CYP74 clan Burkholderiales bacterium 379-684
WP 2830179251 CYP1140A CYP74 clan CYP74 Bradyrhizobium barranii 553-858
WP 4733201961 CYP1140A CYP74 clan Bradyrhizobium sp Ken51 553-858
WP 3108848571 CYP1140A CYP74 clan Bradyrhizobium brasilense 553-858
WP 4264217541 CYP1140A CYP74 Bradyrhizobium genosp A 1-303
WP 2251614641 CYP1140A CYP74 clan Bradyrhizobium 553-858 —

Supplementary Figure S3. Phylogenetic tree of selected proteobacterial P450s. Originally
unrooted tree (Fig. 3) was rooted using the midpoint rooting method. A multiple sequence
alignment of 97 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
trimmed using the Jalview software prior the construction of the tree. The phylogenetic tree was
constructed using the W-1Q-Tree program the Maximum Likelihood (ML) method. The tree was
visualized with iTOL online software The red numbers below the branches represent the bootstrap
values.



Tree scale: 1

RDD38707 1 CYP444D1 CYP74 clan Trichoplax sp H2 18-420
XP 002109961 1 CYP444A CYP74 clan T adhaerens 23-425
XP 002109963 1 CYP444C1 CYP74 clan T adhaerens 15-417

| XP 002110235 1 CYP51S T adhaerens 2-396

798 100 I RDD42781 1 CYP51S Trichoplax sp H2 57-451

RDD44411 1 3362A1 cyp4 clan Trichoplax sp H2 45-437

100 904 RDD40334 1 CYP3797A CYP4 clan Trichoplax sp H2 38-432

999 RDD40329 1 3797A4 cyp4 clan Trichoplax sp H2 39433

70 XP 002115496 1 CYP3797A T adhaerens 37-431

RDD36935 1 3361G1 cyp4 clan Trichoplax sp H2 1-394

XP 002111314 1 CYP3802A1 CYP3 clan T adhaerens 42-437

XP 002111313 1 CYP3800A1 CYP3 clan T adhaerens 41-437

R — XP 002112316 1 3799A6 CYP3 clan T adhaerens 18-413

[
o)

59.5

96.2

99.6

% 555 XP 002112318 1 CYP3799A CYP3 clan T adhaerens 22-417
3519 XP 002112764 1 CYP3799A12 CYP3 clan T adhaerens 48-443
99. RDD39441 1 CYP3799A4 CYP3 clan Trichoplax sp H2 47-442
10 XP 002112305 1 CYP3799A3 CYP3 clan T adhaerens 41-436

Supplementary Figure S4. Unrooted phylogenetic tree of selected P450s from Trichoplax species
Multiple sequence alignments of selected P450s from Trichoplax species were generated using the
MAFFT v7.526 online program (Katoh et al., 2019). Gappy regions of the alignment were
manually trimmed with Jalview version 2.11.5.1 (Waterhouse et al., 2009). The resulting gap-free
alignments were used as inputs to construct the maximum likelihood (ML) phylogenetic trees with
the W-IQ-TREE v2, employing ultrafast bootstrapping procedures. Tree was visualized using the
Interactive Tree of Life (iTOL) v7 online program (Letunic and Bork, 2024). The red numbers
below the branches represent the bootstrap values.



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 of 97 proteobacterial P450s used to generate the multiple
alignments and construct the phylogenetic trees

>MFO78566491 CYP1140 CYP74 clan Paracoccaceae bacterium
MKREGGGGSGRETETARSAATAPAALRPVPGSRGLPLVSAVWHTLKLQFVDGWKRHFEALRRRHRSNVFRVAAFGRAVAV
TDATAFAVEFSDWDGRLEKEYGFGPAVAPPRPLVGPTTPGIFSRGFGHSDPKALHVALLRLRAGRLEPALDRAIDAAFARW
EAESRVALRDGIEILVEDFLHDWLIGSAPERPVLRPLYPGIFGHRLRWLTRHFPSSAYARAEATRAROMAVLKAAPGEFRE
IAALPEAAPLGGEDAVAGQVAFLMGVNCFLGLONLFKSVLGELAANPDEAAALRAEVEAASSEAGGPLGLAATAALPRLD
RFLKETLRLHPPVFEVYGTATRDFALEASDGRYRVERGERVVGVIPMVORDPARYDRPDAFDPARFEDPAAEAGLVWPHG
FMHDPAEDPHAHVCPGRDVALSTIAKRFCARLVADADWALTATPRWSEGRFELNVAAPEGHLRVARFARRGGD
>HMG773481 CYP1140A CYP74 clan Xanthobacteraceae bacterium
MNAGGAPNTAPIPVPGSYGLPVLGRAIDTLDFLEVSGWTEFFARRQRKYRSNVFKVNLFRPTIVLLDHPATSRLEFKSEYL
VODYGFSWAIPPRPMVGNVSPSIFEAGAAHDVPKMFYMRLLOKRSSTLVTVENEVAEEFITRWASLGEFEWRDELEDFAV
SFLEFQWMLGERPDTKDVRFLYNNIFLHVFPAITKHIPWSKYCRSVVIYERLLAFVKGAKNFPETAALAGEAGLTDREYVA
KOQITFLLGMNSFLGVQCFMKGIVGELGSRAELCDRLRAEMKAALGASQTLTDIKALAAMPTLDKTLRETILRMHPPVSFEIF
GRATRDLVIESKTGMFPVATGELVMGVIPFAHLDASSFAQPDRFDPGRFDDPAASAHLIWPRGLHDADVSPQDRICPGKD
VAITIIAKLFAVTLLLKVDWRLKDGKPEWEQHKFNLNVAAPKGPIAVTGFRRR

>MFV20600251 CYP2480 CYP74 clan Gammaproteobacteria bacterium
MDDEFINWLATKYPEFVVNIVSKVTWLRHLESNYYINKYAGATKPRPHAFTLASSYTSWKSLTDKTFTARHLPETDKTGNQP
DIKKIVDLWRRRDNKEIPSADTSMLESFFAQWEFTDSFLRTDFRDRRKNTSNHETIDLCQLYGLNEDMTSTLRSKEKGKLKH
QITIDGEVYPPYLENVKQTTTDNWVFASTEFEKLHPGMALKFIFSNVPEERLKRMFAVGLEQGNSTIGYTALNTIMLREHN
RVCDQIIVDNPEWDDERLEFQTARNIMIVLLLKIVLODYIGHIATIDFPFDPSLDMPEKKQWYRSNWVSLEFNLLYRWHSM
VPEIFTVGNLSLKODEFRSNTPLVTKLGVGTVISAASRQTAGRIGLYNSPDLFFEPIPIGTDQRSVMERTIDMARNAKLQ
SENDYRDAFSLPRLKQFEELTDDIELQTELKNLYNNDIDELEWHVGIFAEKHLPNAMFGELMTHMVAYDAFTHALTNPLL
SKNVEFNKATFSETGLSIINNTNKLEDITKRNTKNSKEVVANFNSMVKPPGNYGFPIIGVIYDTIDFLEFLSGWKNEFLKRQ
EKYQSSVFKINLFMKTIAILDYEAFEPLEFNWDGRLKKDYGFGAAIPPKELVGGIIPSVFQHNPEHQKYKSLYISTILKNQV
STFEKTENTVFTDYSEQWLAKGQFNWAVELERMSVAFVFEWYFGSQPDIEKVRFLYNNIFSHKKLMLLKLIPWSDENKSR
PLFEALLDFVKSSEGFKKHIELAKSCDLYDEDATAKQILFLTGMNNVLGLQCEFSKSLIAELSLHPDLRKELLIEMREVDN
SAAGKLSLSALNKLPKLDNTLKEVLRLHPPVFFIHGRAEKDFALRSKTGSFATIAKGDNLMGVIPLAQLDPDAFADPESFES
PERFSSPGSSKKLIWPHGSHNADVSSSGHICPGKNVAIEFGRVLCQALLNGFDWELVEKPTWSDKKY SLNVASPVGLMKT
TKFNRRV

>WP 4733201961 CYP1140A CYP74 clan Bradyrhizobium sp Ken5l
MRSAKDFAFDEFVSSYPSFWRLLSKWEWLRRLLNRLFINITTNSSKPRPYPLSLWGAKTPGVSDVYTSWTGLVDRSYSGRH
LPPDLDENVNCLPDVADVGALFVRGPDQLPCPKSTALFCFFAQWETDSFLRTDPNDFRKNTSNHETIDLCQIYGLSAADTA
LLRANKRGRLKSVKIKDEEFPPPLFEEDGKYVRPEFVGLSYIDPRTKDFRKALDDPENTPNRKKRLEVSGLERGNSTIEY
SALNTIFLREHNRLCEELAAAHPEWNDDDDRLFETARNVNIAQLLKIITEDYVNHLSSAQLKFSLETGFSEKQAWYRANR
ICAEFDLLYRWHALVPTELEMSGRRFPDSTFRYNNKFLVDVGLASAFDAASSQGAGKITLHNTAPFLINAEVEATRKSRA
WRLRSYNEYRERFGLOKLISFDELTDDRRLLKELKTLYGHVDRVELLVGLLAESDEDTVLGKLMTLMVGVDAFSQALTNP
LLAENVYNEDTFTKTGLKSIANTSSLADIVHRNNVAANAKVTFGGEDPPGSYGWPLVGAAWGLLDFFFISGWLEFLRKRQ
RKYGKTVFKTNLFGPTIMALDHRAIVPLFASKDLVQDLPVAGFKFQLPPMALVGNVSPSIYESGSEHDWPKSLYLDLLKQ
RSKTLAASFDAVAGEFFNRWSAKKTFSFRDEIEDFVVALIFQWMLGQRPVLTEVRELYSGIFTHTFLSITRFIPGSAYSR
ALKIFPRLLAFVKQTPAFPEIVDLAKGHKITDEDALAKRVTFLLGMNSFLGTQSLLKSIVGEFALRRELCAELRKEMDEV
LGSDLKLPPDLQCLHRLKMLDRVLREILRLHPPVFFIPGRATRDRILDSSSGTFRLRKGELVLGVLPLAQRDEANFTQPD
EFMPGRFMDPAASQHLIWPRGLHDAAVAPNDRTCPGKDLALTITAKLFCITLLRKASWELKQPPTWNTRYEFSLNVAAPEGD
LIVGGFEYRGESATATPVRGAGERDEAG

>WP 0123355491 CYP1140A1 CYP74 clan Methylobacterium
MRQVPGSYGPPLLKTLFDTVDFLVVSGWEEFFARRRRRHGSTVFRVNLFKPTVAVLDQTGIGALFGDADLIQDYGFGWAV
PPLPLVGGVPPSIFGSGEAHDGPKRLYLRLLARRAERLEAVFAETFAEVAARWRAAPGFSFADGIEDLVATEVGRWLIGA
ALDPADIRLVYNHIFTQRLTAVTQWLPWSNYARSRLAYGRLLAAVRGAPDFPEIAAMAAEEGLPDPEVVAKQLTFLIGMN
SFLGLONLLKSLVGEFALHPAWQEEVRREAAAQAGRGATPVLDRVIRETLRLHPPVFFVFGRATRDRVLDTESGSFAIRR
GELVMGVIPFAQNDPAHVPRPERFDPDRFLDPATGGRPLIWPRGLETATVAARDRTCPGKDAAFATARLFCTALLRDHAW
SLAAPPAWDRHREFSLNVAAPKGPLTVERFVRKEQTG

>WP 4571172991 CYP1140A CYP74 clan Methylobacterium sp JK268
MRQVPGSYGPPLLKTLVDTIDFLFVSGWERFFARRRARHRSTVEFKVNLFKPTVAVLDQTGIAALFGDADLIQDYGFGWAV
PPLPLVGHVPPSVFGHGEAHDGYKRLYLNLLKARATSLPATFDAAFAAQAARWEATPRFSFADGIEDLVAAFVEFRWLVGA
EIDPADVRVVYNNIFTQRFTAITRFLPASTYARSLDAYDRLLGAVRGALATSDIVAMARDEGLHDREALAKQLTFLCGMN
SFLGLONLMKSLVGELTLHPAWREAVRREARAGGATPVLDRVIRETLRLHPPVFFVFGRATRNRVLDGETSRFATIREGEL



VMGVIPFAQNDPVHVPRAEVFDPDRFLDPATGARPLIWPRGLEHARVEPQDRTCPGKDLAFATARRFATALVRDYDWTLA
ERPTWSRRREFSLNVAAPAGALTVGRFARSDGTG

>WP 0159328401 CYP1140A2 CYP74 Methylobacterium nodulans
MPSANQIALRLVTKAPGFWQFVSDTPALRGWTNRLFINLITGSAPPRPYPFSLWGPGTAPCAPYTSWTGLVERRFSGRHL
PPATPAEVDALPPVRDLDALFRRTGAMQPCPKSSALFCFFAQWEFTDSFLRTDPDDLRCNTSNHEIDLCQIYGLCVADTDT
LRSHRDGLLKSQITDAEEYPPFLFDETGEHVRDEFRGLSYVNKDGTGYRNPILTGAFDTPERRRSLFASGLERGNSTIFY
CALNTVFLREHNRLCRRLRAEHADWDDDRLFETARAVNIAQLLEIVIRDYINHLSTTRFRVFPEVGFAERRPWYRTNRIA
GEFDLLYRWHPLVPTAMTLEGAPLPDDRFRFNNALLVEKGLVAVLHAAASQRAGKITLGNTPWFLVPADLAAMEKSRAWR
IKPYNDYRERFGLPRVTSFEELTGDRDLAERLRAVYAHVDQVDFLVGLFAEARAPDAPLGDLMTLMVGSDAFSQALTNPL
LSCHVYGADTFSPAGLAGLETTSTLEDVVRRNADLGDRRANFTFGAPPERDPPGSFGPPGLRKEFFDTVDFLEVSGWEREF
ARRRTLHRSTVFKVNLFQPTVVVLDOQGIGALFADPDLIQDYGFGRAVPPRPLVGSVTPSIFESGEAHDGPKRLYLRLLD
WRAATLOPVFAETFGOYAARWTSRPRFAWADEIEDFAATEFVFRWLLGTEADPADVRLVYGNIFTQRFTALTQFIPWSNYA
RSRRAYERILDVVRRAPDFPRIAEMAAEEGLHDREALAKQLAFLVGMNSFLGLONLMKSLVGELSLHPAWQEALRQEDLR
QETGLPAGRPATPLLDRVIRETLRLHPPVSFVFGRAIRDRSLDSESGRFRIRKGELVMGVIPFAQNDPVHVPRADVEDPD
RFADPRTGARPLIWPRGLEHALVRAQDRTCPGKDAAFATARLFCTALVRDYAWTLTERPVWERRRFSLNVAAPKGPLTVE
REFVRKEETG

>WP 2251614641 CYP1140A CYP74 clan Bradyrhizobium
MRSTKDFAFDEFVSSYPSLWRLVSKWEWLRRLLNRLFINITANSSKPRPYPLSLWGAKTPGGSDDYTSWTGLVDRSYTGRH
LPPASEKSVSCLPKVADVGALFVRDPDQVPCPKSTALFCFFAQWETDSFLRTHPDDFRKNTSNHETIDLCQIYGLSAADTA
LLRAKKRGRLKSVQINGEEFPPPLFEEDGKRVRQEFVGLSYIDPQTGDFRKALDDPEFNTPDRKKRLFASGLERGNSTIFEY
SALNTVFLREHNRLCEELAAAHPEWNDDDDRLFETARNINIAQLLKIIVEDYINHLSSAQLKFSLETGFAEKQPWYRTNR
ICAEFDLLYRWHALVPAEMEMSGRREPDSTIFRYNNEFLVNVGLASAFDAASSQGAGKITLHNTAPFLINAEVEATKKSRA
WRLRSYNEYRERFGLOKLTSFEELTDDRNLLLELKALYGHVDRVELLVGLLAESDEDTVLGKLMTLMVGVDAFSQALTNP
LLADNVYNEDTFTKVGLESIANTSSLADIVHRNKVAADAKVAFGGEDPPGSYGWPLIGAAWGLLDFFFISGWLEFLRKRQ
RKYGKTVFKTNLFGPTITALDHRATAPLFASTDLVODHPVAGFKFOQLPPLALVGNVSPSIYEAGPEHDRPKALYLDLLKA
RSTTLVASFDAVAGEFFKKWSAKKTEFSFRDEIEDFVVALIFEWMLGQRPVLADVRELYSGIFTHTFLSITRFIPGSAYSK
ALKIFPRLLAFVKQTPAFPQIVELAKGHNITDEEVLAKRLTFLLGMNSFLGTQSLLKSIVGELGQRQKVRAGLCDEIDAV
IGSDPRIADLRCLDKLKMLDRTLREILRLHPPVFFVPGRATRDRILDSSSGTFRIRKGELVLGVLPLAQRDEANFPRPDD
FIPDRFEDPQASQHLIWPRGLHDAVVDPQDRTCPGKDLALVIAKLFCITLLRKCSWELKQPPTWNTKYFSLNVAAPEGDL
RVDGFQYRE

>MCZ65910401 CYP2480 CYP74 clan Alphaproteobacteria bacterium
RRRNISNHEIDEFNQLYGATKGQTDILRLMKGGKLKHQIIDGAIYPPYLFDVKETSIEKYVYANKEFRELHTEDKLRVIFH
GVSLDRLRYMFAVGLEHGNSSIGYTTLVTVMLREHNRICDELSAANPDWDDHRLFETARNIMIVILIKIVTRDYTAHTIAG
IPFPFEASPGMAEGOSWYRSNWITLEFNLLYRWHSMVPDKLVVGDQTYGPDEYRSNPPLTIVKHGIGALITAFSRQRTGRT
GLYNSPEMFFAPLPIPNDDGTIDNRSVMRRSVDMTRRFKLRSYNEYREAFSLPRLKNFEELTGGNDKLREDLKKLYNNKI
DDVEWLVGIYAEKHGGGEFVLGDLMARMVAYDAFTHALTNPLLSKETENSKTESPVGMDIIENTKTLSDIVKRNVKGSGRV
VASFTTPIEPPGWYGLPILGVIYDTVDFLEFLSGWKKEFFTKRRDKYGSSVFKINLEFMKTIATLDHDGFEPLESWDGRLKKD
YGFGWAVPPAALVGDIVPSVFQANPEHEKYKKLYIEILKDQAPTFEETFTRVFKDEFSDEWVKINRFDWADEIERLCAAEV
FEWYFGARPNVDHVRFLYPRLFGHKPLALLKLLPWSAYNKSKPMFEELLAFVKKSGRFKHLVDMARKQGLENEGDVAKQL
LEFLTGMNNFLGLQGMSKALIGELSLRPDLREELRNEMREAGQSATSPLDLADLDGLPKLDRTIKEVFRLHPPVFFIYGRA
EKDFSLYAKTGTYAISTGDHLMGVISLAHLDSDAFEDPEEFRPERFEKPEATERLIWPHGQHAAPISTSNHICPGKDVAM
EFGRILCHALLIGFDWELAQKPTWSDTRFTLNAASPEGSMTVTSFTGR

>WP 2830179251 CYP1140A CYP74 clan CYP74 Bradyrhizobium barranii
MRATKDFAFDEVSRYPSFWREFVSKWKWLRRLLNRLFINITITNSSKPRPYPLSLWGAKTPGSSDVYTSWTGLVDRSYTGRH
LPPDSDENYKCLPKVDDLGGLEFVRGPTQLPCPKSTALFCFFAQWETDSFLRTDPVDVRKNTSNHETIDLCQVYGLSARDTA
LLRAGTKGRLKSVVIGGEEFPPYLFEDDGKHVRQEFIDLSYINPDTRDFRKPIDDPEFNTPDRKRLLEVSGLERGNSTIFEY
SALNTIFLREHNRLCEKLAAVHREWNNDDDRLFEIARNINIAQLLKIIVEDYVNHLSSAQFKFSLETGFAEKQPWYRTNR
ICAEFDVLYRWHALVPTEMEMGGKRFVDSTFRYNNQFLLDRGLGSVFDAATSQGAGKITLHNTAPFLINAEVEAMKKSRA
WRLRSYNEYRVRFGLOKLTSFEQLTDDRNLRCELKTLYKHIDRVELLVGLLAESDTDTVLGKLMTLMVGVDAFSQTLTNP
LLADNVYNQODTFTATGLESTIANTSSLADIVHRNNVAVDTKVAFGVEDPPGSYGWPLVGMAWGLLDEFFIVSGWSEFLLKRQ
RKYGKTVFKTNLFGPTIMALDHRATIEPLFASGDLIQDLPVAGFRFQLPPLALVGHVSPTIYETGPEHDQPKALYLDLLKA
RSETLAASFDAVAGRFFTRWSEKKTFGFRDEIENFVVALIFQWMLGKEPVLTDVRELYSGIFTHTFLSVTRFIPGSAYSK
ALKIFPRLLAFVKQAPAFPEIVKLAKRHGISDEDTLAKRVTYLLGMNSFLGTQSLLKTIVGELGQRPELRTDLRREMDTV
LGPNPTLSDLKILNKLPQLDHTLREILRLHPPVFFIPGRATRDRILDSSSGTFRIRKGELVLGVLPFAQRDAVHFKEPDR
FDPSRFSDPTASQYLIWPRGLHDAVVHPNDRTCPGKDLALVIAKLFCIALIRKSSWQLKQRPTWNSRYFSLNVAAPEGDL
RVDGFEYRE

>WP 3240882901 CYP1140C CYP74 clan Phenylobacterium sp
MTKQPPGSYGPPLLGALFGTLEFFLFGWEGYFARRRRRHGSTVEFKVNLFQPTIAVLDROQGIAPLFGDPDLTIQDYGFSWAK



PPLDLVGGVVPSIFEHGPAHDEPKAFITLALLRERSPDLANTFAAVAEPFFQRWTAAGAFDWADDLENLALGEFVFEWILGA
RPDVPAVRELYNNIFLHFAPWLERLRPNSVYARSRKTYAALTIETIRTAPRYGEVARLAARFGIDEAALPHRLAFLLGMNG
FLGLOSTFKSIVGELSRNPALCEAIRTGAGGEPELIDRFVWETLRLHPPVFFIFGRAVRARELDTASGRFSIRAGELVMG
VIPFAQRDANLYPDPDRFDPSRYDEPARRLGLIWSRGVQODQTVQPADRTCPGKDPALLTARLFCARLAQGYRWRLGEPPR
WTRRAYGLNVAAPVGKLQVRKFEAAG

>WP 3108848571 CYP1140A CYP74 clan Bradyrhizobium brasilense
MRSTRDLAFDLVSRYPWEWRLVSKWEWLRROLNQLEINIITNSSKPRPYPLSLWGAKTPGTSDVYTSWTGLVDRSYTGRH
LPPDSDKNENCLPKVDDVRGLEVRGPNQLSCPKSTALFCFFAQWETDSEFLRTDPDDVRKNTSNHEIDLCQIYGLSSRDTA
LLRANKRGRLKSVIIRGEEFPPRLFEDDGKRVRPEFIELSYIDAKTGDFRRPLDDPEFNTSDRKRMLFASGLERGNSTIFEY
SALNTIFLREHNRLCEKLAAANPGWNNDDDRLFETARNINITQLLKIIVEDYINHLSSAQLKFSLETGFAEKQPWYRTNR
ICAEFDLLYRWHALVPTEMEFGGKREPDNLFRYNNCFLIESGLASVEFDAATSQRAGKITLHNTAPFLIDAEVEAMKKSRA
WRLRSYNEYRARFGLOKLTSEFDELTDNPELLSELKSLYGHVDHVELLIGLLAESDPDNVLGKLMTLMVGVDAFSQALTNP
LLADNVYNEDTFTKTGLKSTIAETSSLADIVHRNNVAKDGRVAFGIEDPPGTYGLPLVGTLWGLLDFFFISGWLEFLRGRQ
RKYGKTVFKTNLFGPTIMALDHRATIAPLFASDDLVPDLPVAGFRFQLPPLALVGNVSPSIYEAGSEHDRPKALYLDLLKA
RSRTLRTSFDAVADEFFKRWSAQKTEFSFRDEIENFVVALIFQWMLGQRPILTDVRELYSGIFTHTFMSVTREFIPGSAYSR
ALKIFEELLAFVQKTPEFPNIASRATEFGITDKDALAKRLTFLEFGMNSFLGTQSLLKSIVGEFAQRPELRQDLCKEMDDV
LGSDLTLPDLOQHLDKLQKLDSAIREILRLHPPVFFIPGRATRDRLLDSSSGTFRIRKGELVLGVLPLAQRDEAIFREPDE
FIPSRFEGPAASKHLIWPRGLHDAIVYPNDRTCPGKDLALTITAKLFCVTLLRKASWHLKQPPTWNTRYFSLNVAAPEGDL
AVEKFEYRE

>Wp 0822222311 CYP1140A3 CYP74 clan Mesorhizobium loti
MGEFVSREFPWEWDEFISGVPLLRTWVNREFFINFITNSTPARPHPLSLWGPEFPAPGVCSDYTSWTGLVDRTYTGRHLPPSDPI
TVARLPPTAGLAGLFLRODKLLPCGKSSALEFGFFAQWETDSFLRTDPDDVRKNTSNHEIDLCQIYGLTAADTALLRSRQOG
GELKMQOEIRGQFYPPFLFKPDGSRVKDEYLSLSYINKKTGDYRHAVLTPPFDTPERKAGLEFVAGLERGNSTIYYSAINTI
FMREHNRLCREIAKRHPDWEDDRLFETARNVNIACLLKVIINDYINHLTVTLFKVEVEVGFAERONWYRTNRICAEFDLL
YRWHPLIPTELNVGKDMLPSTEFRENNQLLVKFGIEDVLSAATNQRAGRIGLENTAPFLVPADLAATEKSRAWRLRSYNE
YRVRFGLPPLTSFMELCGDRRIAEKLGAAYDHDINRVEFLVGLFAEQRAPNAVLGELMTLMVGVDAFSQALTNPLLSQNV
YGPLAFSEPGLOALNETSSEFDSIVRRNSAMGNRRINFSAGLTPPGSYGLPILGTIIDTVDFFLVSGWRNEFFERRRKKYGS
SVFKVNLFRPTIAMMDGKAISALFKSKDLIQDYGFSWAVPPLDLVGNVPPSIFESGPAHDRPKSLYMRLLOANAHVLGST
FGGIFATFTEKWLSAPRFSWRDELENFSATFLFTWELGTSPDPVKVRTLYNGIFLHFAVPIARLLPWSSEFSKSLVIYKDL
LEFIKGAPKFSDILVAARERGLTNADVVAKQIAFMIGMNSFLGTONLLKSIVGELSDRPDLREALRAETITAGLGDASSER
DITKVAGMPLLDKTIREILRLHPPVFFLFGRATRARLIESDSGSFAIRKGDLAMGVIPFAHLDEFAFPKPEEFNPDREDD
PAASAHLTIWPRGRENDTVVPEDRTCPGKDVAILTAKLFTVSLLRDEFDWQLSTRKOQRWEQRFFGLNVAAPVGPLEVETFEFRR
R

>HUI225951 CYP1140A CYP74 clan Methylocella sp
TLMKSROWRVRPYNEYRKCFGLKPVTSFGDLTGDPALAAELKTIYKDVNHVELLVGLFADRHEDNGVLGSLMRWMVAADA
FSOALTNPLLSKNVYGEQAFSEVGIESINSTTSEFDDIVRRNSSMGNRKATEFSTAQPPPGRYGFFPFLKTFLDTVDELEES
GWEEFFHRROQVKYGSTVFKVNLFQPTTIAMLDHRATKALFASTDLVPDGPSRGFQFELPPLPLVGNIPPSMYEAGPKHNDP
KSLYIRITIQDRKSTLVSTENSIAEEYTSRWLLLNQFSWRDGLEDFAVSEVFQWLLGIRPDTKAVRYLYNHIFTHYLAAVT
KYIPGSSYRRSLAIYKRLLVLVKAAPRFGDIIGIAREIGLTDEDVIAKQITYVAGMNSFLGLONLLKSVIGELSSDPKLR
DELRQEMEESLVGGDVANINLGHLARLTLLDNTLREILRLHPPVFLISGRATQERFIESDSGTFKIGKGELVMGVIPFAH
HDPSVFPRPEQFDPHRFEDQAAREHLIWPRGLHDGEISPDNRTCPGKDLAVLVAKLFCFAILTKFDWRLRDPRPGWDTRQ
FSLNVAAPKGPLDVESFHLRETINPRLTLS

>WP 2180543091 CYP1140Cl CYP74 clan Phenylobacterium immobile
MSETVTPALRPPPGSYGLPFLGKVFGTAEFFLFGWEQYFARRRDIHQSTVFKVNLFQPTIAVLDQQGIAPLFADKTLIQD
YGFSWAVPPRPLVGDVTPSTIFEHGPAHDDPKAFYLALMAARGPALPGVEFDAVADEFFGRWTKLEKFDWQGEIEDMAVSLI
FEWLLGARPSTADVRLIYGGIFLHMAAWAERPFPNSNYNRSLKAYGRLVDFIRTSPRYGEVEALARSHGVSAEALPHQLA
FLLGMNGFLGTQSMLKSIVGELSRQGGLODDLOQARLVAGDLGAIFTDSLLDGVIREVLRLHPPVFFIFGRATEDRALSTA
SGDFATRKGELVMGVIPFALEDPSVYPDPLAFDANRYVEAQAREALIWSRGPHDQAVRPDDKICPGKDPAVLIGKLFECAR
LATGYRWRLVDPPHWTRKHYGLNVAAPVGALALESFEATP

>MCIO04666841 CYP1140 CYP74 clan CYP74 Beijerinckiaceae bacterium
MSWTGLADRSYTGLHLGPAPKTYTDYLCTVEESKVVGLFKRGDAMVPCPKSSALFGFFVOWETDSEFLRTDSVDSRKNTSN
HEIDLCQIYGLNENDTRILRSHKGGELKTELQHEKLKEQEYPPLLFERDGTTIKPEFLKLSYVNDRNSFFSQFVFKAPPP
GSGRPTVPAEKKAKLFAAGLGNANSTIFYSAINAVFLREHNRLCRAMAERYPAWDDDRLFETARNTNIVQLLKIITIEDYI
NHLSSAHFKLFVDVGFAENQNWYRTNRIAAEFDLLYRWHSFVPKSVSLRGKPVQVEPMLLDNSLLFDLGVEEVIHAAATE
RAGRIMLKNTEEFLVNGADRGAVKKSRDWHIRPYNDYREHFGLPRVSSFEELTGEQATAGELRAIYGSVDKVELLTGLFA
EHHPHNSVLGELMGWMVGSDAFTHAFTNPLLSKNVYGEDCFSKVGMDSINATRCEFDDIVQRNCKMGNRKATFAVAQTPPG
SYGLPITEPIRSKLDFFLLSGWEQFFRRROQTIKHSSNVFKINLFQRATAVLDHRATEPLFESGDLVODLPERGYKEFNLPLL
DLTGGVPPSMYETGPKHDRPKALYMRLLKAREATLATTFSNVASEYACRWLSLGKEFNWASELEDFAADFLFQWYLGTRPD



SKKVREFIYTNIFTHRLIAVTRFLPWSKYHRSLGNFRELLHFVREAPLFGEVLVLARAEGLNDADEVAKQITEVTGMNSFEFL
GIONLLKSIVGELSLDPELRAKLRREMEGELETEGSSGSLCQLAQLRLPLLDKTLREILRLHPPVYFIFGRATRDRTIKS
DSGLFATRRGELVMGVIPMAHLDASVFARPGQFEPHRFDHKEGSDHLIWPRGMHDGEATPENRTCPGKNIAVQIAKLECE
FLLTKYEWRLKNPPEWEKQRFRLNVAAPKGTLEVLSFRHRVQQEHCEPASSG

>WP 3791354141 CYP1140A CYP74 clan Methylobacterium carpenticola
MPSANQIALRLVTKAPGFWQFVSDTPGLRGIVNRLFINLVTQSAPARPYPLSLWGPGTDPCAPYASWTGLVERRFSGRHL
PPATPAEIEALPPVAALDGLFRRTGTMQPCPKSSALFCFFAQWETDSFLRTDPDDIRRNTSNHETIDLCQIYGLSPADTAL
LRSHODGRLKSOMIDGEEYPPFLEFDAAGERVRPEFLGLSYVNEDGTGYRNPILGENFDTPERRRTLFAAGLERGNSTIFEY
SALNTIFLREHNRLCRRLKAEHPAWKDDOQLEFETARAVNIAQLLEITIRDYINHLSTTRFRVFPEIGFAERRPWYRTNRIA
GEFDLLYRWHPLVPTALTLDGAPLPNERFRVDNSLLLERGPVAVLHAAATQRAGRIGLGNTPWFLVPADLAAMAKARAWR
IRPYNDYRERFGLSRVTSFEELTGDADLAAQLRDLYAHVDQVDFLVGLFAEARAPDAPLGDLMTLMVGSDAFSQALTNPL
LALNVYGAEAFSGPGLASLETTSTLADVVRRNADLGERSAAFTFGTPPERDPPGALDPPVLKTLVDSVDFLEVSGWEREF
ARRRARHRSTVFRVNLFQPLVAVLDOKGIGALFADPDLIQDYGFGWAVPPRPLVGHVVPSIFESGPDHDAPKRLYLRLLA
WRAETLEPVFAATFGDFAARWAAQPRFSFAEAIEDFAATLAFRWLLGAEVDPADVRLVYGNLFTQRFTAITRFIPWSTYA
RSLRAYARIVDAVKRAPAFHDIAALAQKEGLADREALARQLAFLAGMNGFLGLONLMKSLVGELSLHPGWREAVRQEAAG
GPAGRATPILDRVIRETLRLHPPVFFIFGRATRDRSLDSESGRFRIRKGELVMGVIPFAQNDPTHVPRATVEDPDRFADH
RDGQRPLIWPRGLERATVGAQDRTCPGKDAAFAVARLFCTTLVREYEWTLAERPVWERRRFSLNVAAPKGPLTVERFVRQ
EQTG

>WP 3274969301 CYP1140D CYP74 clan Ensifer sp
MTRYRRPPGTYGFPQLGKWIDMADFFEFVSGWHKEFFERRLOQQYDSTVEFRTPMFONTVVVMDHMAISALEDTTPFIQDYGEG
SAVPPRPLVGHVAPSVFETGVLHDNPKAFYFALLRRRATSLPAVFEEVLGEYEMRWAKLGREFSWRDETETFTMDEVLRWIT
LEVRFDTAKARLIYNNILTDRTWRVAQFFPWTRYSKSLRYYEELLRATEGADGFEAIMOQTIARVEGLSDRTYVAKQTIAFLT
GMNSYLGLONLFKSIVGELSSRADVRAALEQQLAGWSPGPVESTRLPAVDAFIMEVLROQHPPVEFFIFGRAIDEVELQSAS
GSFSTIAKGERLLGVIPFAHSDPEAFPDPTSFKPERFODPEARMRLIWPRGIHDRPAATEDRTCPGKDVALLTAHAFCTTL
VTRYQWTAVQPIKWDNRRYSLNVAAPMGELNVAGFAVRDEQARHARVAQA

>WP 3275122121 CYP1140D CYP74 clan Ensifer sp
MASPRKPPGTDGIPFVGKLIDLADFMVLSGWEKFFERRLOQRHGSTVFRTPLFQKTVIATDHKAISVLEGSRPEFVQODYGFEG
TAIPPRPLVGHVVPSVFETGEPHDNPKAFYFALLRHRAASLPDVFEDVLRDYELRWAKLRRFGWRDEIEDFAMDEVLRWL
LDLKFDTAKVRLIYNNIFTNRAWRIARHFPWTRYSRSLRYYDEYVRATEGANGFAATIMKLAGQFGLSDRTFVAKQVAFLA
GMNSYLGLQCLFKSIVGELSMRPDIHDELARQLQGSTDPFSSPGVGAVDAFIMEILRQHPPVFFIFGRADEDVVLESSSG
AFETIAKGERLMGVIPFAHCDPAAFPEPGLFSPERFQDAEARARLIWPRGVHDRPAEITDRTCPGKDAALLTIARAFCIAVV
TRYRWKILOQPVTWSKRWYSLNVAAPKGELEVRDFTVRRG

>HvJ248841 CYP1140A CYP74 clan Burkholderiales bacterium
FRDDGVGVKPQYRELSYIDASKASGRGDFRHDVLPKAPVNEFDTPERKASFFLTGLERGNSTIVYSALNTVFLREHNRLCR
ELDKAHPDWDDDRLFETARNINIAQLTKITVHDYINHLSPAQFKLEVEIGFAEKQDWYRTNRICAEFNLLYRWHQLVPTD
LKLGGRVVANTEFRFKNDLLLSEGMEALLKATSEQAAGRISLKNTAPFLVDADLAAVAKSRAWKIQPYTAYRNAFKNISP
VRTFKQLTGGDQALAKELEDLYGTVERVEFPIGLLAEERTEGSMLGDLMTAMVGLDAFSQALTNPLLSKNVYGKGAFSEV
GMATIDATSTLTDIVRRNTNIGHGRASFAMRPRVPGGYGLPLIGWIFDTLDIFAVSGVTRFFRRROKKLDSTVFKINFEFEQ
PTTIAMLDHRAISALFRSKDLVQEKPSNRFQFQIPPLPLVGNVAPSMFGDGAAHDLPKQVYLELLKRRANTLVAEFDATME
EFTARWLELGRENFRDELEDFVVTFMFRWMLGAKLSPGEVRDVRKLYNGIFSHWAVAVTRYIPGSGLRRSQATYGRLLKL
VKSAPLFGEIEQLAAKEGLDNAEVLAKHLTFVLGMNSFLGNQSLLKSIIGELTPRDKLCDDLRSEIRRALPRAAPFNIRG
ILMVPAAMPLLDRSLREILRLHPPVFFIYGRALRDRMIESASGKFAIAKDDLVLGVIPMAHLDETVFPEAAKFKPERFEDP
SASQHLIWPRGLHDDVVAPDDRTCPGKDTALLIAKLFCARLLPNYAWKLKTKPVWGERFTLNVAAP

>HVJ116641 CYP1140A CYP74 clan Burkholderiales bacterium
MRATPWVRGFFNRLFINTLAGASRPRPHPLSIGMDYASWSGLFDRTYTGRHLPPADPAYVKALPDVEALRPLFARNGAML
QCPKSSSALFGFFAQWETDSEFLRTDPLDNRKNTSNHEIDLCQIYGLNANDTRITRGNGKRGALESRTIGGQEFPPKLERD
DGVGVKPQYRELSYIDASKANGRGDFRHDVLPKAPVNEFDTPERKASFFLTGLERGNSTIVYSALNTVFLREHNRLCRELD
KAHPDWDDDRLFETARNINIAQLTKITVHDYINHLSPAQFKLEVEIGFAEKQDWYRTNRICAEFNLLYRWHQLVPTDLKL
GGRVVANTEFRFKNDLLLSEGMEALLKATSEQAAGRISLKNTAPFLVDADLAAVAKSRAWKIQPYTAYRNAFKNISPVRT
FKOLTGGDQALAKELEDLYGTVERVEFPIGLLAEERTEGSMLGDLMTAMVGLDAFSQALTNPLLSKNVYGKGAFSEVGMA
TIDATSTLTDIVRRNTNIGHGRASFAMRPRVPGGYGLPLIGWIFDTLDIFAVSGVTRFFRRROKKLDSTVFKINFFQPTI
AMLDHRAISALFRSKDLVQEKPSNRFQFQIPPLPLVGNVAPSMFGDGAAHDLPKQVYLELLKRRANTLVAEFDATMEEFT
ARWLELGRFNFRDELEDFVVTFMFRWMLGAKLSPGEVRDVRKLYNGIFSHWAVAVTRYIPGSGLRRSQATIYGRLLKLVKS
APLFGEIEQLAAKEGLDNAEVLAKHLTFVLGMNSFLGNQSLLKSIIGELTPRDKLCDDLRSEIRRALPRAAPFNIRGLMV
PAAMPLLDRSLREILRLHPPVFFIYGRALRDRMIESASGKFATIAKDDLVLGVIPMAHLDETVFPEAAKFKPERFEDPSAS
QHLIWPRGLHDDVVAPDDRTCPGKDTALLIAKLFCARLLPNYAWKLKTKPVWGERFTLNVAAPKG

>WP 1754925271 CYP1140A4 CYP74 clan Methylocapsa palsarum
MTLEHRGRRMLKAFVIHLAPRYPWLWREVSGVPFLRKWANRVFTIHLLTSSGPARPYAYSLWGPKRRSETDLEPYVADYVS



WVGLVDRSVTGRHLSPSPAASSAEPLSLPDPDKVAALFKRRGPMIPCPRSSILEGFFAQWEFTDSFLRTDPTDARKNTSNH
EIDLCQIYGLSPSDASILRSHEGGKLLTESLNGQEFPPLLFEKDEAGTLGVRERFKDLSYVKDKNSEFFTREFVNVSASKSP
AESSGROQAATDKQRECFFASGLGNANSTLEFYSAINTIFVREHNRLCDEISRRYPEWDDDRLFETARNANIALLLKVIIED
YINHLSSAHFQIFTEVGFAETQHWYRTNRITAEFDLLYRWHPFVPDSISLNGEERPIEQLLLDNGPLIALGVENVLHAAA
TORAGRLTIRNTTPFLNSMADKAALAKSRAWRIRPYNEYRAHFGLRPASTFEELTGDQALAAELKAIYTDVNQVELIPGL
YAEKQEERAILGSLMLEMVVVDAFSQALTNPLLSRNVYGEKSFSRVGLESIETTSSEFDAIVORNSSMKDRKATFAAALEA
PGGYGPPVLGKLVDTCDFLEFSGWERFFRRROQKRYASNVEFRINLFQPTIAVLDHRAIKALFASEDLVQODIPSDKYRESLP
LLSLTGGLPPGMYESGAAHDAPKSEFYIRLLORRSSSLAAQFHETIEEFSQRWLSKSQFSWSDELEDFSAVELFRWIFGAR
PDPKKVRLIYKHIFGHRFVAVTRYIPWSKYAKSKALYPELLAFVKSAPLFREIVELARLEGLTDEEAVARQLMELVGMNA
FLGTONILKSIVGELSLRPELCARLREEMADRLGPGQRTIDDLSVLRSLPLLDKTLREILRLHPPVFLIFGRATRDRTIE
SDSGLFAVGKGELVMGVIPFAHQDPAVEDNPKEFNPDREFDDEKASEHLIWPRGSHDASASPGNRTCPGKDLAVVITKLEC
VALLTRFQWRLKDPQPRWDDFRFGAGVAAPVGALDVEWFRSERNAKPARGAVSPQARPDGQCPFKGSPVPSKSVPGKTVP
GKTAAVDQYETIAQD

>WP 1614908981 CYP1140D1 CYP74 clan Ensifer
MGKLEFDMVDFMYLSGWQKFFERRLORYGSTVEFTTPLETKTVVATDHKAISALFDTIPFIQDYGFGSAVPPKPLVGDVAPS
VFETGVLHDNPKAFYFSLLRHRATSLPAVFEEVLREYEVRWASRGRFAWRDEIETFTMDEVLRWILELKFDTAKVRLIYN
NIFTNHLWRVARFFPWTRYSRSLRYYGEFVRAIEEASSFEAIMETARTFGISDRAYVAKQIAFLTGMNSYLGLONLFKST
VGELSSRADIRSDLDLQLRDAAPGALFSPRVRAVDEFVMEVLROQHPPVEFFIFGRAIEDVVLESASGSFDIAKGERLMGVI
PFAHDDPEAFPDPASFQPERFODDEARAKLIWPRGIQERPADTADRTCPGKDVALLLAHAFCTALVTRYQWTVVKPITWD
KHRYSLNVAAPMGELEVAGFTIRDERAGRPV

>MGQ05026241 CYP1140A CYP74 clan Panacagrimonas_sp
MLSHVLNLRRLALRQVVKHRKALTPITAGFPQAWDWINSTTHLRRIINRQFVNVFAYSTEPRPNALSLWGPNASPGSASA
DYTSWTGLVDRRYTARQLPSASAAWMDSLPPPDSVLPLFKRPKDGAIPCPRSTALLGEFFAQWFTDSFLRTDGTDSRRNES
NHEIDLCQIYGLCAEDTALLRARTGGRLRSQEINGHEYPAYLFEKDGONVRNEFRGLSYVAQOKDGTWNYRDPRLADHAL
IKNDPARRARLFATGLERGNVTILFSGLSTLFLREHNRLCAELAAANPEWTNDDDRLEFETARNINIVQLLRIVVEEYVNH
LSPLOFREFLVDVPMAENETWYRTNRINAEFSLLYRWHPLTPDEFELPKKDPLPPSEYMENNQILLNEGLERLLDAASROR
AGRISLENTSAFLLDAEKAGLKKSRDWRIRSYNDYREHYGLGRAKSLEEISSDPATRAALQKVYGDVDKIEFMVGLLAED
RVADSPLGELLSLMVGTDAFTHVYTNPLLSONVEFKPETFSPLGMHTIQTTHTLAQLVERNRKPGSAPPLVTFKYPKGIPG
SYGPPIVGKAWNSLDFLVLSGWETYFLKROKRSGSTVFKIQLGGNKATALLDHQAISALFADPDLVODYGEFGSAVPPLGL
VGDVVPSVFESGPAHDAFKAFYIDLIAARHADLAPAMDKALKRHAQTWLKOQKKFALAEELERLAATLPFEWILGADHDAQ
AVEDVRTIYNQLEFVPQTRWAASINETIPFPPYRRRLOMYRRLLRHVMTAPKFNECLOQLAQAHGLHDPELVAKQLLFVLGM
NSYLGFONLFKSAAGELARQSGMSGALRSEIAAAQSDLAKTPKLDRFLREVLRLHPPVFFVFGRATGTRTLDSASGREKI
AKGDLLMGVIPFAHQODPRLEFGRDPASFDTDRYDNPSATRHLIWPRGPOQDGAVAPSSRTCPGKDASLVFAKKLCIALLTDY
DWKLEKAPEWTRRKYGLNVAAPIGDMAVASFKRRP

>WP 0864496041 CYP2480A1 CYP74 clan Marivivens niveibacter
MAFSIAQLVDRYPYVVHQAIKIPFVHKQLNRNITIGRYTSYAPERPRKFSLKSNYTSWSSLTDRSYTGRQLPEDVNLRPKP
DIKEVAELWRRTEGQEVPSVDTSVLFAFFAQWFTDSFLRTNTEDTRKNNSNHEIDFCQLYGQTQHQTDILRSKSGGKLRY
TMHDGEMYPPYLEFDPDKTTKDNWVEFANPEFEKLHDRAVLARNLAHFSEDRIKYVYATGLEHGNNQIGYTMLSVIFLREHN
RICDELAAAYPEWDDDRLFATARMIMIVLLLNIVLSEYVAQVGVVKFPFQAELGWAEKQPWYRGNWINLEFTLLYRWHSM
VPDHLEIAGRKLTHMDYRANPKLIQELGIDTIITAASQQKAGKIGLGNTHHMFLDPMPANSNNPSVQELSLRMGRDAKLR
SLNDYRELFRLPRIRDFNELVDDPVLANRLRELYKHPDDIEWMPGIFAEKHDDGMMLGELMLRMVAYDAFTHALTNPLLS
KNIYGPDTFSPVGMDIINSTTSEFRQIVARNSKKPNAVVCSFQAIKKVPGPOKLAPLRRIVETVDMAATISGWTKYHNTRKD
RYDSTVFRAHAFKSGVVIMDAKGCEVETNWDGRLAKTASFGAITVPRELTGRVKPSVEDNTYKHNKYKALYQKILLMRRG
DFQSTFKSVLNRHADTWAACGTVDFTDDIERFAMEFLFEWYFGVKIDTDDMRDLYNHIFSHQPRILARLNPWSKLKSSKR
TLDGVLSMIVDSDKFREYSALAAKDRLHDTYELAQQLLFLVGMNNYLGIQSLLKSIIGELSNNSDYATDLRGRLAETDNA
LDLLOPLIKETLRLHPPVEFFIFGVAQKDFTLOSKSGNFEIRKGEHLTGAIPFVQSDEEAYDKPHEFNPNRSFHDPNLIWS
HSEHSASVTPHDHGCPGKDVAAYIGAMFAQTMLEKFDWTLAKPAEWSTRKYSLNVAAPIGKMTAT IKPRG

>WP 4264217541 CYP1140A CYP74 Bradyrhizobium genosp A
MEFLRKRORKYGKTAFKTNLFGPTITALDYRAIVSLEFASKDLVQDHPVAGFKFQLPPLALVGNVSPSIYEAGPEHDRPKA
LYLDLLKTRSTTLAASEFDAVADEFFKKWAARETENFRDEIEDFVVVLIFEWMLGORPVLADVRELYSATFTHTFLSVTRE
IPGSAYSRALKIFPRLLDFVKQTPAFPQIVELAKAHDITDEDVLAKRLTFLEFGMNSFLGTQSLLKSIVGEFGORPKLRKD
LCDEMDAVIGSDPRIADLRCLNKLKMLDRALREILRLHPPVFFIAGRATRDRILDSSSGTFRIRKGELVLGVLPLAQRDE
ANFPRPDDFRFEDPQASQHLIWPRGLHDAVVGPOQDRTCPGKDLALVIDKLFCITLLRKCSWQLKOPPTWNTKYFSNVPAL
EGDLSVGGFQYREFGA

>WP 1622773621 CYP1140E1l CYP74 clan Rhodoferax koreensis
MNLWRRCFCEALNHADFFWERVSSIRPLYRWLNGLFIRLTVSSTLARPHPFSLWSPGPATSSPADYTSWTGLTDRSFTGR
HLPPADPAWTAALPARDQLRALEFVREQFAACPRSSTLFCFFAQWETDSFLRTHPTEPLRNTSNHEIDLCQIYGICASDTR
LLRSGVGGKLKSQRIGGEEYPEFLFERNGIFVROQOFLGLSYIDAKKRDFATAAVPAGEFDTPHRYRSFFATGLERGNSSAF



YTAISTIFLREHNRLCDEIARTNPTWGDDRIFETARNTNIAQLLKITITQDYINHISSSAFKLEVDVGTAERETWYRTNRI
AAEFDLLYRWHALVPNECVVDAQTVANQDFRENNQFLIDKGLASLLGSASQQQAGNIRLONTAFFLVDAEMAAVDKSRAW
QLRSYNEYRQCFSLPPAKSFEDLTGDKAMAQRLEALYGDIDQVELMVGLLAEKRANDVVEFGALMTRMVGSDAFSQALTNP
LLAQAVFGEKTFSKAGLSCLEATSTLDQVVQORNTAMKGATASFEVPAVPRLRAWPWLDRVEDPLEFFFCDWYRFFTRRRS
ATGSSVFRVHLLOQPITVVLDHQGIEPLFAAKKYRODYGFGWAVPPLPLVGGVVPSLFESGEAHDRPKQLYMAMLAARRGK
LLPVFEATARRFGOKWAMARRFGFQLELENFSAEFLFKWYFGLDADAADVRRLYFGMFSPRMLLWRLOQREFIPGSPENTTL
ATYARLLAQVKASQGLGELLTQAHEIGLEDDDATAKQLLEFVAGMNSEFLGMONLSKSVIAELSQRTELCAQLREETIQSTLG
PAFPTSLRELSDAKLPLLSQFLRETVRLHPPVSLIFGRATODQQINVSDGRSYPVRKGELVMGVLPLAMRDAALFPEPAL
FKPSRFDDPADRRGLIWPRGROQDEAATATDRTCPGKDVSVELMKLLCIWLLPNYRWRLAEGPVWEQKGFGLNVAAPKGAM
QVEDFAAA

>WP 0566631571 CYP1140F CYP74 Rhizobacter sp Rootl221
MNVTSTTSTAPLPPPTRPRPVPGRRLPGWWATAVQTADYFLWSGPDAFLRHOQRRHGGTVFRVYLWRPVVALVDTQATISV
LEDSPDLVQEYGFGWSRPPRALVGGVVPSTFENGRAHDVPKALYHDWLQOSRLPDLGERFEATADHYLDRWDNGGRPFSFEFR
DELENFPAEFLFDWLLGARPDPADVRLLYLNLFGHRFPRLAALFPRSRYROSLAAFERLLACVLQSPQFPGVLARARALG
LDDAGEVARQMLCLIGMHAFLGLOSLLKSVVGELSSQPAWALRVRHEVITTFGPLPVLPALRRLEGLPGLDAWMREVLRL
HPPVANVFARATRDRTLRSQSGAYATIRQGDRLMGATAAAHRDPTAFDDPGREFDPOQRFRQPAGSRHLIWARGPHDAPFCPG
NRTCPGKDVAVLVAKLFCAKLVTHTHWTLSSPALWRREAHGVNAATPQGPMTVSAFERVR

>MGIO%4327871 CYP1140 like CYP74 clan Myxococcota bacterium
MSTRDETLLEVPGGYGPPVLGKLQQTLSFGRDWRGFLAARSARYGSTVFRTHVGLKAITVIDPDATIRVLFE
DPERVRKPYGFGPRVPPPKIVGEICPTAFTDGERHRKLKSLYIGMMRRGSSDLVSTEFDRTATPWFERWAR
TGHFDLTQGIADVLADFFFEWTLGARLPKDDLNLWVONATPFKLLPLPSPROQARVRAAFDRLTAAVRAAP
REFSELLKEVGDEPGLDEVELSRDLVFTLVINGWAGTVSLVRSVMAELSRHPDHAAALRQALAPFAPRDLD
LOTLSSLEPLDHFLKEVLRMHPCVPISYGVARADLVLETRTGRYRVRSGEVLMGVIETVQHDPACFEAPE
EFRPERFADPSALEYLVWPAGSVTAPVAPGDKVCAGRDEAMLIGALFAARLLRGYQWELEEKPEWTKPLA
SGNVAATPLRVSSFAPIDS

>MEQ15019051 CYP1140 like CYP74 clan Myxococcota bacterium
MRDSSTGIAVVRSDVRPVPDLSAAGALGRLGQTRAFLGDWAAFLGRCRAMSGSSAFRVQVGGPVVAVTDG
LGIRGIRDEARFGRIYGFGPRRPSPKVIGPVVPTMFLDGELHARRKQLHLNLYRGAWPALDGVLTDALDE
AMPRWERGQVTLLAPELERIVARVLFRWLLGAEPPLADVRAVGSGVIPLRPTDAVPMPGDAKVRAAFERL
VTFVGRCPRADAIAAAAGAVGIDPRDVARDLVEFVLCMNGWAALSGAALSTVAELTRHPAHRDATAADPGR
VRDVVREVLRLHPPAPVLFAEAREDVVLETRTGDVQLRGGDVVMGVLAMAHRDPQVFADPDAFDPGRYAA
DPRLADEVLWTGGPDGLDPTPTDRTCAGRAAVSTILDRLVARIAEGRWALASRPEWGPALTPRNVPKAPL
VLVAYRRAPAGDRWMVPARTASVGDRLRMGLVAAVRALQRRSVEVWSATTYRTGPRPGPAPRVAPTREVL
NAPDIPPFLVVPTAMPRHGTMGLRYVAPYYGLAGALFGALERAGLDPRTPFRAGHPSLRRFPAPSEGWGN
TODDDAFARLRLOQGPNPYLLRADPDGGGEFVADYTRAFAGIAPPVVCRFERDGAALQPVSIATIDGRRFTPA
TDGWRRAKLVANALDARLTVFGEHLGATHLVIAQAFALARFQVPLDHPLRPALDLHAFATLQVNDFAYKL
LVSPSSYFVRSGEFVSRDOVFRLEFRNAWPTTDAARLLPAQDVERRGLDATIPDHPYATEALPAWAALRRYTG
RIVDGLYDGDAAVAGDPGIVRWDRALRLCLPRSAAELLPRPTTRSGLADLLAAWVENNVSHEVCGDFEFSPY
VSGHDEEQARLIDFDRLRMGMEGGPPSLAAVFLMKQGAYAGLFDTRGNSMVGVRPRAVTRCPTHAAALGA
LOGELRTLSTEVRGRNAARAVPFLRMDPRKWELSIGF

>WP 2634000271 CYP169 Pseudomonas sp PDMI13
MDDAIRCPIRRTLAHLPWVGDDRAGARHWLAMQRDPLAWLQKVHAEQPDMAVTRMGLSRLWCLFHPRAVQ
ELMVDHREHLKRWEPSLCMMRQWNGRSFMMREGEPARERRKEMRPHIAAPSAAETILQLAQRWSEGIEPGA
ERDLDLEMAAYSVTLTGRALFDIDLEPDAFRVARAVRLLSRVALLETSTGIPLGHWFPSKLCPRKRWALA
QLOEVVGRCADESPRPLAVQRDELATLLMAGHQSTGATLTWAQLLLAQHPEVREALRGELKGVDWSRVQG
VADLRQCPLLRAVIQESLRIYPPAYGLVPRQLTADVEVFGOQELKKGDIVMLSSWITHRDPRWFEAPLEFR
PORFIEPSTWPKGAYFPFGLGDRACPGTAMAMMDLAVSLAWWVEHWDVEPLGPIEPQGWFSLRPKRARVR

FVRRG

>BW23 4825 KEGG _CYP169A2 Burkholderia ubonensis
MSTDTSTITTCPVRKRLALRRKYWKLPDAGVNHWLDIQRDPLKWLADMHRTSPDLASLRM GVKQLWCLFHPDATIREL
MVSHRADLRRWEPSLCIMRQWNGSSFMMKEGEAARRQRQTVRP HIQSPAVPEIQRIARHWSARIVPGQVVDLDLEMA
AYSVTLAGHALFDIDLGPNAVTIAKA VRILSRVALLESSTGLPLGHWFPSKMCPRKRWALRVMRAQIEQVAQESQRP
LAMHRDDLATLMMASHQATGATLAWAQLLLARHPEVLAALRTELAATIDWSGVNQLQDLHRAPLLRAVIQ ETLRLYPP
AYALVPROQLSRAMTVSGTPLRRGDIVMISSWITHRDARWFPEPEAFRPERFL EAPTWPQGAYFPFGVGDRACPGTGM
AMMDLAVSLAYWIEHWDMTIVGPVTPQGWESLRPK NARVRLEPRMRADREPNETPRR

>MXAN 4919 KEGG CYP1069C1 Myxococcus_ xanthus
MSKTNAPSGLGSEYHPLDSPQLENPHPFLARARSEEPVFEFSPALGAWVVTRHADISAVVADTTRESSAESTITVGAATT
PPEVVTALMDGYPLVPSLVDNDPPAHGRFRSLVSKAFTGRRLAEKEPFIRTLVDALIHSFRHERQADLFLRFAHPLSC



SITAETLGIPSSDIHRFRRWSDELSTVLAAHGPTIEHQVACAQGVVEFQRYLASTLKEREVSPREDLLSDIVTGAQGMT
PPMSMAELVSLLMQVHFAGHETTAGLIVGAVELLLEHPEQLRALRDDPGLIAGAVEEAVRMISPVHAMFRTALEAVET
GGVPIPKGAHIRIVYASANRDEARFHEPERFDIRRPEVKKHLAFGOGLHFCIGAPLARLEARLAVEALLRSLPGLRLV
PGOKPGFLRSVTVRRHESLEVAWDVQANQAL

>MYSTI 03599 KEGG CYP253L1 Myxococcus stipitatus
MDSTQVPSHPPSPWGLPLWGHLLRHDRDPLGFAVESFRKHGDVVRLKLGGETTYLVSHPD HVRYFLTENANNYSKPP
LVNDPFLGNGLEVSEGTYWRRORRLVOPSFHRERLNGLLSGMAALIDGMLKSWEERTRAAQPLDIAEEMGILSLHMTT
RALYSEVPDAPTTAAVRRMMHTFNA RESLLARVLRLERLPLYRRKWADFFDTQRLMRRKAKEVVERRREGGPEDDIM
AMLVAARD RDTGEAMTEKELRDEFMNLFSGNEGPGAALAWGWHLLSLHPEIADRLASESAAVLGGRAP TLEDLPRL
RYATQVFEESLRLYPTAWKLVRVAGAADTLGTYPVAPGTVFMAISYITHRHP EFWSSPEVFDPDRFAPGGPARHKFA
YLPFGGGQHICIANNLSLMFGALVLAMVSQRFRLR GIPGRRVDIHPGISLLPRGGLPMTLEPRP

>AA314 06425 KEGG CYP1502A1 Archangium gephyra
MEPNAPEAAPHDVRDWRDHAAFFLNLSRLCPDEVVPYMAQGRPAFLINRPEHVTHVLSTA QANYRNPYHPYAELAGL
YOPEGSFLLRLGHRAEHRSAYTHQLTRMVESARARFRVLGESS SQGPVEVERELKELLLCVFAQALFGVDVAAESES
FVRAVGLLEEVQANHVFARGADTGPL RLRYQQAVEDQORLVERIVQGSTGMREAVEEAPERHSLVHTATITIRTLLNGY
NAMATALGW TLHLLGQHPETQRQVREEALGLEEELLTIRDLPRLRVTRCVVQESLRLYPPAWMLGRHVR EEERLGG
ITLPTGAIISVSPYTMQRHPRVWEEPDAFRPERFLGAESRQPGAYFPFGGGMR SCPAEHSVVGPLQLLVATLVREHQ
IEPVPGVTVRPRGLVSLRPSPTLRLRFLSLA

>MHM09570421 CYP1177 Pseudomonadota bacterium
MARNRSWGYWNKLVGLIARIVRRSPGAEEDVAVPPGSLGLPLLGETVSYVRNPHOFFETRSARYGPVEFKTRLLGONTVCE
TGPEAFTFEFVGQPSFRREGANPRHVOQELFCHRSLPLIDGDEHKAMRSAVMLAFGREAIDTYLSITETATLAHLKRWEGLR
RFAWASEYKKLSASFCAAMLLGASPEANHDHLVDVLDPFIAGVNSLPVKLPWTTYGKAIKQRDVLLSYIDEATARHRESP
HKDMLAELLRAKTIDGSQLTEQQLRAQMVHMFFAAYGNLFRVLTLMCMSLALNPEVLAKARREVLEHASEAPLTLEQLAR
LKYLDOQVTREVRRHNRIFASTEFFDKVTLPVDENGYHIPGGWKATGGIYTTMODSGVFANPRAFDPDRFGPERAEDQRKEN
SYIPOGGGPIDGHRCPAEDFTTVAMKAVAVLLLOEYKWELVPODMRLSREASPLPRDGLKVEFEKL
>MGAB84464491 CYP2835A Roseiarcus_ sp
MAVANPLLPGSNGLPVLGETLAFASNPFGFIRQRRERFGDVFRTNILGSQTVFLVGPKLAETYIDPANIQREGAMPANVM
ALFGGNPDIVPLLDGEAHAQRKRSLLAAFSREAVASYLPSLQRRIETLIAKWLAQGEGPVTADLKTLAIESLAGAILGLE
PGEELTRLLADNAILGSAFVALPINLPGTAYSNGLKARDRILALLEEIAQRHIDSPPAEPDGLSRILAAAREAGAPLDAR
TAAREMHHFVLAGQIVYAELAATLRALHEHPEIRERLRAEVLDKAPSGPIGPAQLRSMPYLTQVVDEVKRTCPNVPMSFG
RARRDEFDVAGYAIPQGTLVMMAIHESNLDPIFTAPGTFDPERFSPERDEKNRAPDAFMPQGAGAITFHKCAGYDFATVMM
QLFAALALRTTTWDLPPODLSLKWVVPPEQKSGLLVRWSRRG

>HTP720591 CYP2835A Burkholderiaceae bacterium
MATANPLPPGSNGLPLLGETIAFASNPFGEFVSERRARHGDVFRTHILGKPTVEFIAGPKRVGVWLDPAAVOREGAMPANLM
ALFGGSADIVPLLDGEAHAQRKRSLLAAFAPEATASYLPGLOQORIEARLAAWLARGEGPVTAELKTLAIESLAGATIIGLE
PGDEITRLLADNAILAKAFVALPIGLPGTAYTKGLOQARDRILALLETVAQRHMDAPPAQPDGLARILAAARAAGAPLDAK
TAARELHHFLLAGMIVYAELAATLRALHEHPSVRERLRTEVLAHAASGPIGPAQLRAMPYLMQOVVDEVKRTCPNVPMSEG
RARRDIDVASYTIPQGTLVMMAVYESNIDPIFTSPRQFDPDREFSAERDEKRRAPDAFMPQGAGAMTGHKCAGYDFATVMM
QLFAVLAVRTARWDLPAQDLSFKWVVPPEHKSGLVVRWSRAD

>WP 2305308931 CYP152E Microvirga roseola
MSRIPRDKSWDSTRALLSEGYAFIPERCRRYQSDLFETRLMLTKAVCMSGPEAAREFYEPGRFTRRQALPKTALWLLQODQ
GSVQTLDGEAHDHRKQOMEFMSTMSPRATIRQLADLMARHWQARI PKWGGMSEVVLHSEVQETILCRAVCEWAGVPLTEDEASR
RTQEFAAMVDGAGKVGPRNWRGMALRRRSERWARSITEGIRSGTVKIPEKAPAHVIALHRNQDGAHLDVKVAAVELINVL
RPTVAVARFIVLGALAMHEHPTFASRLRTGDDEDIELFIQEIRREFYPFFPLVAGRVLODFDWKGYRFEKGAWVLLDIYGT
NRDPRTWNEPERFDPDRFRSWDGSAFNFIPOGGGDHYAGHRCAGEWITIELMKQALRLLAREMRYDVPEQDLRIDLAYMP
ALPESAFRIANVRAAS

>WP 2074615071 CYP152E Azospirillum sp SYSU D00513
MAQIPRDSALDSTLSLLSEGYRFIPERCRRYRSDLFETRLMLRRAVCISGEEAARLFYDTGRFTRNGAMPQTTLRLLODK
GSVQTLDGEAHRVRKRMFLSLVAPEALRRMREVFAAQWRSATPKWODMGEAVLFPEARETLCRGVCAWAGLPLGDEEARQ
RTAEFGAMIDGAGSAGPRAWRGLLLRSKTERWARGVIDRVRAGDLKAPEGSAVQLIAAHRDADGSLLDRSTAAVELINLL
RPTVAVDRYIVFAALALHEHPEFREQLASPAATDEDREREFVQEVRRFYPFFPFVGGRVTRGFTWKGHDFAEGAWVLLDLH
GTNHDPRLWEEPETFRPDRFRAWNGSPFNFIPQGAGDVAKDHRCPGERLTIELVKEAVALLTGAMRYEVPEQDLTIDLSR
VPAIPKSRFVIRNVRSA

>HLT028961 CYP152E Geminicoccaceae bacterium
MSPIPREEALDSTLALLSEGYRFIANRCRRLGSDVFETRLMLQPVFCMLGEEAAEVEFYEPDRFTRVGAMPSPTVRLLQDR
GSVQLLDGDAHRWRKAMFMSILMTSDAIQHLVDLTEEEWRAAAARWRTMDRIVLLDQAHAVLCRAVCRWAGLSLTESEAER
RTREFAAMIDGAGALGPRHWWGVGLRARSERWARQVIENVRIGALAPAAGSATHVIGWHKDRDGRLLDGEVAAVELINVL
RPTVAIGHFVMFGAVALHQHPQCREMLOGDGDDLEREFVHEVRRFYPFFPCIGGRVRRPFAWRDHRFEKGAWVLLDLYGTN



HDPRTWQDPEAFRPERFRAWNGSAFNFIPQGGGDHHEGHRCPGEWITIEVLKRAMRLLATGIRYDVPEQDLTIDLSRMPA
LPASREFVMTKVRPAG

>WP 3265052701 CYP152P Noviherbaspirillum album
MKPIPKDKALDSTLALLREAYNFIPNRCGRLRTDMFETRLVGQKVICVSGEEGAGMFYQPDRFTRRHAIPPTALLLLODL
GSVQLLDGEAHRLRKOMFMSIMRPERIAELTQRFAGQWHQRLROQWESAEQVVLHHEVERLLCGAVCEWAGLPLTEAALQQ
RTREFSAMIDGAGAVGPRNWRGMRLRSRTENWIRSVVTMIRAGHMQVPDNSAAQITALHRDADGKLLDTDVAAVELINIL
RPTVAVARYITFAALALHRYPDVROQRLLAEDADENDYLGCEFVQEVRRFYPFFPAVGGRVREEFTWRGLNFAKGSWVLLDT
YGTNHDPRIWKDPQTEFNPEHFREWNGSPNNFIPQGGGDFDLGHRCAGEWLTIELVKTATRLLLSSMTYEVPRODLRIDMS
RMPATPESREFVISKVRHVFRTAPPVMELEHGERSREDG

>WP 4456174651 CYP152E unclassified Gilvimarinus
MARTDLPRDKAFDSTLALLNEGYNEFIRNRCSRYQTDVFATRLLMRPAVCAMGEDAARMEYTPDRFTROQGAMPPTILVSLQ
DRGSVQLTQGMDHROQRKHLFMGLMTPESTGRLDLLMEDEWRRRLPLWSESLOQVELHREFQGILCRAACRWVGVPYSEAEA
ERRTEEFAAMIDGAGAAGPKNWRGLLLRRRTEAWARKLVEDLRGHRMDAPPASALYLFSWYRENGKLLSSKVAAVELLNL
LRPVVAVARYLTFAAMALHEYPRCREAIESGDEVFLHHFVQEVRRFYPFFPFIAGRVOQPFOWRGHRFGKGDWVLLDLYG
TNHDERSWEHPERFMPERFRSWNGSPYNFIPQGGGGFDEGHRCPGEWSTIDLIKTGVRLLVNEMQYHVPDQDLRLDLSRM
PALPEAGFVVEQVKVLNSGNRSRAKVCPFPEYRRVRH

>WP 3770049281 CYP152 Coralloluteibacterium thermophilum
MPGIPRDSAFDSSIAFMREGYAFIPRRRARYGSDLFQARIMLRKAIFVGGPDAARMFYQPDRFTRKGALPPSAVALLQDY
GSVQLKDGAAHRSRKRLFTGLLDVQGTADLATAAEDAWAREVPAWTGRVVLHDAFQALLCRAACRWAGIPEAQADLPRRT
REFAAMIDGAGAVGPRNWRGLLLRARCERWARGLVRAVRDGSLDPGSGSPLAAVAAHCDPDGEPLPVKIAAIELLNLLRP
TVAVARFLTFGALALHAHPEWRARLAQGDRGDLERFAQEVRRFYPFFPAVGGRATHDFEWQGHRFRKGDWVMLDLYGSNR
DPRLWNDPERFDPERFRDWQPDPYTLVPQOGGGELGVTHRCPGERATVEIMMRLMRRLAGEIDYAVPAQDLGIDLGRMPTL
PASGFVVEDVRPRGAGKAASGHEKAGAGPASSSNLGRGDRI
>MGD95110401 CYP152E Geminicoccaceae bacterium
MMODRLSAEAVARPPPFRSFADFFPYYLREHGRPATRALHLAGTGLAAACLVAAMADRRRRPWYLLAAPVAGYGSAWLAH
ALVERNHPATFRHPVWSLRADWRMLCLWATGRLAESVRAAQGERPGSATPREQGLDHSWALLSEGYSFEFPDRFRRYRSDI
FSTRLMLNEAVCVLGAEAAEEFYRPGRFTRQGALPVTTLKLLODRGSVAMLDGPAHRRRKDLFLALLKPPAPVRLGNIME
ACWRACLPAWEAGGPIVLLDEVQKILCATVCAWSGISLTAPELGRRTTELAAMVKSAGTVGPRNWRGMLLRSRAERWVRN
IVRAVRAGALDPGRGTVLDAVAWHRDLDGALLTPETAAVEVLNVLRPTVAVAWFVAFAALALHEHPAWRERLSRGDDEDL
HLEVQEVRRFYPFFPAVAGRVREPFVWRGHREFVRHDWVVLDLYGTDHDPRSWHDPGTFRPERFRRWSGSAFDFIPQGGGD
HRTGHRCPGEWITIELVKRAVKLLTTAMRYDVPEQDLRVDLARMPTSPASGEFVISSVRAQPRTRAPLGSYGGSRKTSAET
RSPATSSW

>WP 2294214821 CYP152 Telluria antibiotica
MSNTDFPHHHADALDAAPHTPGVDNTFAFLAEGYDFMPRRHAALGSDTFATRLMLRRALCVRGEDAARMFYQPGRFTRRH
ALPATTMALLODEFGSVMALDGDAHRKRKAMLIMSLEFGPLERQRLVGLAAAEWRTQFARWPSEARVVVHEAAQEVLCRAVCR
WAGIPVSAGEAAQRAREFARMIDGAGSAGPRNWRGLLVRTRTEQWARALVDAVRAGQVQPAFDSPLNVVARHRDADGELM
NRKQAGVELINLLRPTVAVARYVVFALLALHEHPHCRARTIAAGDDDYATWEVQEVRREYPFVPAMGGRALHGFDWHGLHV
KKGTWVLEFDLYGTNRHPALWGDPDVFRPERFERWQSSGEFDYVPHGGGDPYSGHRCPGEAVTGDLVRSALQLFSEEIAYDV
PPODLTVSLRRIPALPASGEVITNVRAPGSGT

>WP 0519331281 CYP152 Massilia sp BSC265
MSFSDNQSLHVPVEQGVPRTRSLDSTLKLLSEGYPFFQRRCAELDTDVFTTRLMGRRAVCVSGHEAARMFWQPNRFTRRG
AIPPTTLMLLODVGSAQTLDGEDHRHRKAMMMSLOTPGDRARMVTIAQEEWRAHFARWPTLRRVTLFDETESVLCAAACR
WAGIPPSHIDRPRLAQEFSAMIDGAGNVFRRTMRGLLLRRRTEAWAKGLIEAVRAGQVAPEPGSPLAVIARHRDRDEQPL
GVDIAANELINVLRPVVAVARFIVFGAHAMHEYPEWRPRIATGDDAALTAFAQEVRRCYPFFPAVGGRVLNAFVWRGLHF
AEGTWVLFDMHGTNHDPRLWPEPQRFKPERFMAWQSDSFDLVPQGGGDYLTGHRCPGEAMTVDLVKTALHLLASEVVYTV
PRODLSIDLSRMPTGPASRFQIEVAPPVR

>WP 4241398111 CYP152 Roseomonas chloroacetimidivorans
MPETPRAPGLDNTLSFLREAYSEFVSRRCDRLGSDLFRTRIMLTPVVCMRGAEAARTIFYEGDRFTRRGAMPQTTLRLLODK
GSVQSLDGVAHRHRKGLEFMSIMTPDSVVRTADLLEKHWRDVLTRWQAAKEVVLMREMGELLTRTACDWTGVPLAPRDVPA
LAHELOMMIRQAGHLGPATLWALHLRRRTERRIRRLVGQVRAGEISLSEDSALSAIVRHTDQAGKPLDTATVAVEIINLL
RPMVAVRRFITFAALALYEHPSWRERLATAEEDLEPEFVQEVRRFYPFFPVIGGRVRQGFDWSGHHFAKGDWATILDLYGTN
HDCRSWDEPEQFRPERFRNWKGDAFTLVPQGAGDFMGGHRCPGEWITIALMKRAVRLLCAMRYDVPPQDLSISLSRMPTA
PRSGFVISRVRMAQH

>GDX813011 CYP5164 clan Deltaproteobacteria bacterium
MANEPDNAHLRGOWYGPLSLGPAREVMKEVTECDDYTKELRHEAGASVFKAHPGIRSTMITDMAGLDEVEFNAPVEQMDRL
DDAEPGFGGLAFNRELLGGITPALMAHGKDHGPARQLVIEAIKLRRAQFAPACAKVHHYGIPMLREPARGVEVDFQNATH
HAAVSISFEWLFGITPGPDGAELRSWLKGCFGMKSDQPVANALVRSASRMKNGPTAAHRAFSEKHLAATRRCAPYASYLE
VAKRLGVPEADVAAHLMFAAAFNSTGGTFTTLYPAMAQLSVDLVNRERLOSELRDFSGTLWELNKLPFLEDFFLESMRLE



GRPRHYYRRALVDLEIPTSGGEKVPVKAGTTLCLVATVARQDRAVWGDDASVFDPERYARSPELRARVLPFGPPSPGGNE
FGCAGASEGMASTILWKSLAAALGRSVDWRLEPWPEPDVDAFEGVRPAELKWVRL

>TAK252071 CYP5164 clan Myxococcaceae bacterium
MADEPRNEGLPGIWHGPLSLRPVKEVMREVDECDNYTKELRATHQAAVFKAHPGIRSTFVTDMAGLDEFVFDAAPDVLDRL
EDPGFGGLSFDADLLGGVIPALLRDADDHGPARAVVGQCMGLRCRQFEPACRKVLHYGIPMLRSAARGQRVNFQHAMHHA
AVGVAFEWLFGLTPGPEGADAQRWIKACFGLKSDQLLADTVARAASWAMGRLTNGAKARSVAYAAGWMEKIRASAPYQSD
FKRVAHERGVPEGELPAHLMFAASFNATGGAWATLHPALAQLSVDPMTRDRLAAELKDEFNGSVQELNRLPFFHAFFLESM
RLFGRPRHYYRRVMPDPAKGDPTKYALRLPISDGTTVALKPGTTLCLVATVARQDPAVWGDDAAVFDPERFIRTPELKGR
VRAFGPSRGGPAGYGCVGAGTVDDAAVAAGAPDDRFATMLWKTLAAPLARATDWRLLPWPEPDVDAFDGVRPGELEWVRT
>MD090164351 CYP5164 clan Myxococcales bacterium
MADESKVTVIPGEWCHPLSLDPVKQVLREFVQDCDDYTKELRFKHOQSPVFKAHPGIASTFITDMAGLDYVFDAPPEELDRL
DGDPGFGGLAFNVDMLDGVVPALMGHAGNHGPAREVVVEAMKLRRDFFEPACLKILHYGIPMLRVASRGEKVNFQHALHH
AAVGIAFEWLFGITPGPEGAAAQGWIKACFGLKADHALANAVARGASGLKGRLTNGPVSAHRKYGKRWMDE IRRSAPFQE
QFKRLRVVASGAVPERDLPAHLMFAASFNSTGGAWSTLHPALAQLSVDAVTRARLAQELKVFHDATKADEDQPGTIRKLD
QLPFLEAFFLESMRLFGRPRHYYRRAMRTEFDLPVSTLPGEAPRAVEIKEGTTLCLVATVARQDRAVWGDDASVFDPERYL
RDDLEVQSALLRGEIRRPLRERVRAFGPSPKGKNAYGCAGGDVGKMLWKTLAAALARSTDWQLSPWPEPDVDAFDGVRPG
EFDWLRK

>MBP68303921 CYP5164 clan Deltaproteobacteria bacterium
MADEPLNEGIPGTWRGPLSLGPVREVVREFVEDCDNYTKELRATHQAAVFKAHPGIRSTFVTDMAGLDEFVFDAAPDVLDRL
EDPGFGGLSFDPDLLGGVIPALMRDADDHGPARAVVGQCMGLRCOQQFEPACRKVLHYGIPMLRSAARGQRVNFQHATHHA
AVGIAFEWLFGLTPGPEGADAQRWIKACFGLKSDOALANTAARAASWAKGRLTNGAKSVSRAYAAEWMEKTIRGSAPYQSD
FKRVAHERGVPERELPAHMMFAASFNATGGAWATLHPALAQLSVDAVTRDRLAAELKGFHGSVQALNRLPYFHAFFLESM
RLFGRPRHYYRRAKVDLALPVSDGSTVALARGTTLCLVATVARQDPAVWGDDAAVEFDPERFLRAPDLORRVRAFGPSRVG
PTGYGCVGAGTVDDAAVAAGAADDRFAAMLWKTLAAPLARATDWRLLPWPEPDVDAFDGVRPAELEWVRT
>MBK70695441 CYP5164 clan Deltaproteobacteria bacterium
MADEPLNEGIPGMARPALARPGEGGRAVRRGLRQLHRELRATHQAAVFSNPPGIRSTFVTDMAGLDFVFDAAPDVLDRLE
DPGFGGLSFDPDLLGGVIPALMRDADDHGPARAVVGQCMGLRCQOQFEPACRKVLHYGIPMLRSAARGQRVNEFQHATHHAA
VGIAFEWLFGLTPGPEGADAQRWIKACFGLKSDQALANTAARAASWAKGRLTNGAKSVSRAYAAEWMEKIRGSAPYQSDF
KRVAHERGVPERELPAHMMFAASEFNATGGAWATLHPALAQLSVDAVTRDRLAAELKGFHGSVQALNRLPYFHAFFLESMR
LFGRPRHYYRRAKVDLALPVSDGSTVALARGTTLCLVATVARQDPAVWGDDAAVEFDPERFLRAPDLORRVRAFGPSRVGP
TGYGCVGAGTVDDAAVAAGAADDRFAAMLWKTLAAPLARATDWRLLPWPEPDVDAFDGVRPAELEWVRT
>MEZ43829471 CYP5164 clan Nannocystaceae bacterium
MAKKVAGRGGDASPKEVPGRWYSRLSLRPLTQLGPFLTAVDDYVRERRASAGGAPVLRAHPGLRSVLLTDHVSGSFEFVAA
DEALLDREPLPRFGPVATQSQLTGGCAAALISHGAAHRRARAFAAAVLRERROQAWRPALEDTLEAALREWRGRGRVALDD
ALQRTLSRFAFRWILDVAPDDADVRAWQENITTLVTDSYLANAVLRRKLPPLPEAAVRAAGRLVEAVRGSPHLDRLTELG
RESDVAGDELAQQLVFLCAFNIGGGISRFMTPSLLRVAVQPGLRDRLRDALAGWSWDDDGARPLVDAVLLESLRLEFPQPR
FLHRRAARDEFVLPSAAGPYRVRRGDLLVALMPMIHRDPAVFADAERFAPQRFLDDPDLGARVLTFGWSPDARHEFHCLGR
VAAQAVWRRVAARLFTGFTWYTPALDFEVNHLRDVDPVDVVLEDFRALPPRGAASPTR

>MCA96571911 CYP5164 clan Myxococcales bacterium
MVDEADTTDDGEPVEVKGRWYSRLSPQPLLOMKPFLTAVEDYVRDRRTAAGGAPVFRAHPGLRSVILTDHVSGSEFFITAG
EELLEREPYPRFGPIATPEELTGGSAAALISHGAVHRRSRAFAAAVLGERREAWRPSLEAAVEGGVADWLASGSVALDAE
VQRVLSRFAFRWILDVAPDDADVRAWQDNITTLVTDSYVANLIARFTLPRLPEEAVRAAGRLVDVARSSPHLGRLRALGR
EHGVDGDELLHQLVFLCAFNIGGGISRFATPGLLRVAADPALGERLRGELSGWTWEDDGERPLLDAVLLESLRLFPQPRF
LHRQAVRDFILPSAAGRFRIHRGDLLVALMPMIHRDPTVFADADRFAPQRFLDDPSLGEKVMTFGWAPATRHEFHCLGRH
AAQAVWRQVAARLFSGFTWRTPTLDFHVNHVRDVDPVDVVLEEFTARGEASEGGSA

>MEZ55097191 CYP2581 like CYP7 clan Gammaproteobacteria bacterium
MHAPPAVPFVRSPLPWLGHGIAFGKDADALLQRLRARHGDAFTLLLGGKRMTFLLNPHDAPAFFKQSKTLVAGPISKEIS
GKAFGIDWSQYAVDVHEVQVPFDKSMRKSVIGPMTLHMOEKAAARLQALGRHOWOSGELFRFVAKLVFDAGGEAMLGDGL
FDDPALFEEFLHFDKQFPLLVSGLPRQIFFRRAERFLOKLSLOLOSPRPGOAPVMDTREFDTLKDVTSVRETIGRNNAGLEW
ATQANTVVMAFYAVFFILRDAQARRQILAELDAVAGSVQQPTLALEQLDQLEKLDACLDEVLRLKTSPMPIRVATQPVTL
PLYSGRECLLNTGDIVCLFPRLTHMDPTIYPQPELFIWDRFLOQRQGPNQFSYRGEPLKYNLLPFGGGQSICPGRHFARSE
FKILTALLLRQFDIELLDTAIPPHDKSRSGLGALTPLODVPFRFRLREPATHAWQGSHPLVSTLEG

>MHF13179661 CYP2581 like CYP7 Ketobacteraceae bacterium
MHSDVPEVKSRIPWLGHGVAFGKDADLMLADLQQRYGDEFTVVLGGKQFTFLLNPHDYPDFLKQSKTLKADEISMEISAK
AFGIDWSQYSVGVEEVQVPEFDKSMRRNKIGPLTENMHRILDRKIFQQASTDWONGELFRFIARLMEFDAGGEALMGPDLFED
DDELFDEFLHFDSQFPLLITGLPRKLFFRRSDRFLRKMYALLNSPNPGQSEILDERFRTMESITTREEMGRNNAGLFWAT
QANTVVMAFYAVFEFILRDPQASSAVSAELHAVLDPVTDRTENGSPIMSLDVLEKLQILDACLDEVLRLRTASMPIRKAME
DTSLSLRSGRNLNIKKGNIVTLYPRLTOQMNPEIYPQPEQFTIWNREVGKQGPNKFYFQGEPIKYNLLPFGGGKSICPGRHFE



ARNEFKVLTAELLYRFDFELLDTKVPDEFDKRRCGLGALTPISGIPFRYRLKRPG

>HSC760701 CYP2581 like CYP7 clan Pseudomonadales bacterium
MPAGSSIPRVPSYVPYLGHGLAFGRDADRLMNECQKKYGDVFELNLAGKRCTFFLNPRDYPAFIRQSKYLRSEDISLETA
APVFGFDKQHLQODKVDVEHVTHLSQRMMMGDELVPLTERMODKVEEILLDARHQOGFSGSLEFDYALELIFMAGSDALEGE
GVASPEVLADFKVVDKFFPQLVGGIPKWLLPGVRKALAGLIKPMGFAREGQSRLMEERFKYFASLDYRAAEELPKTDASL
LWAAQANTAVVAFFALFFILRDAAVKQOVQEEVRIALAASDKHSARGTPYLTLDVLNRMEKLDSCISETLRLVSSPLPMR
EVMODLDIELVTGNSVHLOKGQFAATIYPRYAHMHPAIYANPEAFQWDRFLGKOQKPNSESYONEPLKYSLLPFGVGLSMCP
GRHFARNEFKVVTALLLNWCDMTVQETVMPALDKSRIGLGSFTPKSAIPFHLQRRT

>HQQ635741 CYP2581 like CYP7 Pseudomonadales bacterium
MITAIPRVPSYVPYLGHGLAFARDADTLMODCQKKYGDVEFQIRLAEKPCSFFLNPRDYPAFIRQSKFLSSEDNALDIAAS
VEGFDKOQHLOEKVDIEHVTHLNQRMMMGDELVPLTERMODKLEEILLDERHRAGESGSLEDYALELTIFMAGSDALFGEGV
ASPQLMEDFKVVDNYFPKLVGGVPKWLLPGARKALAGLTKPMGFAREGQSRLMEERFRYFAGIDYRAAEELPKTDASLLW
AAQANTAVVAFFTLFFILRDPVVKKTIEDEVRSVLATSDKQSARGTPYLTADVLNRMEKLDSCISETLRLISAPLPLREV
TODIEIEMVSGKTVQLRKGEFAATIYPRYTHMHPATIFQONPDSFQWDRELGKQKPNSFSYQGESLKYALIPEFGVGLSMCPGR
HFARNEFKVITALLLNWCDIHLQETAMPALDKSRIGLGSEFTPKSTIPFRLORMAA

>NRB414101 CYP8 like CYP7 clan Pseudomonadales bacterium
MDORVNIQPVEKVKSWLPWIGHGLOQFIKDADKLMAQCYAKHGHEFQLTLGGRKVIVLLNPHDIATIFGESKRLTGEALNA
EISLKVFGMDYQYFNSNKOWAFHSLSQDFAKHLRGDALDEMTQVMHOHMEDAMFRRVGEQPFEGQLFDEVGRLIVEAGGE
AMFGQGFAEDADQLYDDFALIDDHEQSEFIGGTPKWLVRGARKAEQRLNARFGNIRKGQAKVMDSREFKLVQGADSFKMAQQ
DTAMFWAAQSNTVAIAAYTVEFHVMRDPAVKEIIVOQEVTAAVQKSSATTRLAKPLITQGVLDKMPKLDAVIDETLRLYSTG
FNMROQIAQTVEQRIDSVDIGLDSGRVLSLDAAEFVATIYPRFMHMHPDIYSRPEQFOQWDRELGKQGPNKEFSYQSKPIKNSL
SVEFGGGVGMCPGRHFARNEFKLIVAALINDFDLEILDATIPANDTNRVGLGSYRPLODIPEFTCRIRG

>MC047452311 CYP51837A CYP7 clan Pseudomonadota bacterium
MAVLSRLRSQYRRAVDDPPHTPGPLPWLGVAIQYGKDAGAMLTRLRAEHGDTFSVFLAGDRVTEFVTNPLDYQAVLACRDL
DFHELANDISSMAFDHGHGSLPRLEEAGVSEVGITRMRGDDLADMTGRVQACFEEVLLDQEVPSDTETFYDWLGDVVESA
TGRAVEFGDGFEQDVSRADFHAVDDAFPLLLAGLPARLLGVHSARNALKKVMAIERSNAAAVTIERFKLFHTHGDPSELGA
YOLAFLWATQANTLPAAFWTLAFLMNDASALERVSEEVRSVLDEAPTVDGRPOMSMATILQORLVHVDSAINEALRLTSGSL
TIRVALOQDVELHLEGGKTLKVRAGERVGLYPWLTHHDARIYEAPDTYRFDREFVENGKRRRSFSLDGRKVAHFLMPEGGGV
SMCPGRHFARNEIKILTALMLYHFSLEAKWNALPGFVEGRAGLGVFGPAEDVAARLTRRQP

>MDP23107081 CYP2581 like CYP7 Pseudomonadota bacterium
MVSGRAPEVGGALRIVGHATIAFGRDPDGFLARCRHEHGDTFRLRLPTERTEFVLDPLDHPAVFQSRTLSFSAPALEMAGRV
FGFDGEAAKRWHEDDADLSDPLKGPELALLSERVHTRLAARLADAIGEGASGDGLYEFLARPAFAAGVDTLEGDGEDSDS
VYRHYVHLDRFFPLVAAGLPPALIPGFRAAQRALAAASAPARPGRARVFEARAAHFEREATPERVRPALDAATVIWASQGN
TLPTVFWSVLFAFRDPALLALLRAEVAEHAADGPLVDAVKKMVHLDSALSEILRWANLSMVIRRATAPTTLPLTAGGALE
LGTGEEICLYARATHMDPEIYPEPQTLRFDRFLGSPSFTRRGORVVEFPLLPFGGGAHACPGRFLARSELKLIVALLVRGY
DIALDAPTIPEIDFARVGFGMPPPKKDIAFRITRRA

>MCB16145011 Pseudomonadales bacterium
MMIKHIPVVSGGLPLIGHMLDFGKDPDGFMORCYAQYGDTFKIRLGKEAMNILINPHDIHEMYANKQRAFSATKSNRLIS
QHVFGSSLDAYDRTVHAQIDIMRKHLAKNNLHDYNLKMONTLEAVIFQESSAHWQODIELYSFLSRLIYKAGSAALVSDTE
ASDDSYRDFKVFDDNVEYILGGAPKVFFRKATAARNRINQRFQOTSQVSNAMOQLERYHCFEENGIRAYDVAANDTSIEWA
ANSNTIVVAYWVILHLYRDPSVRGLLOEEMNTALQODSHEYSATGKPVLTLPVLEKLKKMDSFIDEALRHYSSTIFSRRIAV
KDTAFETRNGIYHIEEGEYVAGESRICSFFPEIYEDPYTFQWDRYLNQKSEYYQGDKIKSMOFAFGGGONICPGRWESRN
EFKIVIATLLOFFDFQLMESHLPEVNLTRSGTGTLPPKDKIKARYKLK

>HSC762971 CYP7 clan Pseudomonadales bacterium
MTNRVTAKRVKGGHLPFVGHGLRFMGDCDNFIDACQREYGDVFKLOLGNKTITLLVNPHDIDHFFRAADKMLGTQQVETID
ASRNAFGISADTYVNLSDTEFGIIKDELKKNKLEPYNRHMOAALEDQLFKEVTAEYQVNGLYDFAGRLIFIAGSNAIFGK
DLLGESDYTDFRDFDSYTHFLLNNMPSFLEPKAVKARKRLLKATEKTDRNRNPEFMVARYELYDKVNLCPFQRSALTEFAMFE
WVINTNTVNAMFWITSIMLONKEVSDAIMSDINSLLOKDYEVTEHGLPKLTNELMADMKNIDSITEEALRLTTSVMNMRQ
TPDDLDFLLHSGETLSVKKGDFLAVYPRWSQLSAEVFPEPERFKWDRHINNPEFSYKNEKLKTVSYAFGAGSHICPGREF
ARNEFKITLLTLLLTLDIEAMTNNVPVVNQTFAGTGVMPPVGDIQVRYRLKPAK

>WP 2225593381 CYP51 Caenibius sp WL
MSEASAQTTVRLAPPLVSGAVPGTGHYEEFCRNPAPFLMRCHAECGEVSSFDLAGLOQTTLLVGEEAHEAVYRAPDSQLSA
AQAYQFMVPVEFGQGIQYGAPPVIERQQLKIQAAGLRHDRMVLYAPIVAQEVRDWIADWPDEGEEDFYEKFTELTLKTSTH
CLMGADFRANMSDEFRGLYHDLEMAVDPEGLADPDQHGVMAERRDIARARLGELIGERVAQRRAALARGETFHDMFQHYL
DATYADGTPLSDHEIAGMVVWFMFAGHHTSGNTSSWMLVELARHPDLMAEVVAELDGVLGDSEEVSFQSLREMPLLEAFL
EEVLRLHAPLVTLTRRVMTDFHYKDYLIPAGGNVMVSPYVAHRQPEAFADPLTEFNPGRTFPDGPFAYLPFGGGRHKCVGN
AFALLQIRTIFAYLLRKFTFELSEPPEYYRDIMPSLILRPSDPCRLREFRRRAR
>MFT55764641 CYP51 Bermanella sp



MIMATNQQANTIPMVSGAAEQGGHFAEFISTPLEFLKRVYDECGEVGEFDMGGLSTVLMIGPDAHEAFFRAPDEQLNAAE
AYQMMVPVFGEGVQYGAEPHIERQOLKIQYQGLKHDKMSNYADVVAREVIDFTKDWGDDGELDFYEAFTNLTLRTSTHCL
LGSQFRYRLTDEFAELYADLENGIDPSALLDPNQOQKDSFKKRDIARERLQELITDETHRRRDAEATGAEPLDDMLNIYMT
AKYEDGRTLSEHEITGLVIWFMFAGHHTSSNTSAWTLVETIARHPEYQQELVAEIDRLFEDGQELSEFNALREIPLLEGFEFIR
EALRLHPPLNAISRRVLKPFEFKGFTVEPGKNVMLCPWVAHKLPEHFPEPERFNPKRPAPDNVFAATPFGGGRRKCVGNA
FALLOQVKAIFCELLHHFEFELSLTPEQYQEIMPALILRPSDPCKLRYRRRKDS
>MDB53925991 CYP51 Rhodospirillales bacterium
MTAIDISTRPIPEFVSGASGPAGHFDEFCDRPLEFMARAYKECGEVSEFDMAGLRTVLMVGPEAHEAFFRAPDDQLNAAAA
YOMMVPVEGEGVQFGAPPETERQOLRIQYQGLKYEKMINYAALVAGEVEEFIKDWGDEGEKDFYEAFTDLTLKTSTHCLL
GSELRYQLTHEFEELYGDLDRGLDPAALRDPYQAKESYRKRDLARTRLOELVSHSVRSRRDRGVVSNDMLQIYMEAQYED
GTKLTDHEITGMVIWFMFAGHHTSSNTAAWTLVEMARNPQYFADLHAEIDALYAKQKELSMNALRDIPLLEGEFVRESLRL
HPPLNVISRRVLKEFTYKDYTVDVGKNVMLCPHVAHKLPDYFPNPDVEFDPKRAAPENVFASTAFGGGKHKCIGNAFALLQ
VRAIFCALLREYDFALSQGPEDYKEVMPTLILRPSEPCRLRYKRRTH

>MBK67404501 CYP51 Haliea sp
MSTQIPIVSGAQPTGGHLOQEFNTTPLAFLHRAYAECGEVSQFDLGGLRTVLLVGPPAHEAFFRAADEQLSAAQAYQMMVP
VFGEGIQYGAPPATIERQQLKMQOVQGLKHERMVNYAAVVEQETEQFLRDWPAAGEFDIYDAFTRLTLKTSTHCLLGSEFRQ
QLTEEFAELYHALEDGLAPSSISNPFODAERFRARDRARERLEALIGERVAQRRQAGGWEHDMLQVYMDATYNDGRKLTD
HEITGMVIWFMFAGHHTSSNTTAWTLLETIARNPRYRDRLHAEIDALFADTEELTLKGLREIPLLDGFIREALRLHPPLNA
ITRRVMSDWHYEGYTVPAGSNIMVCPHISHKLPEYFPAPDVEFDPERPVPONPFVEIPFGGGRHKCIGNGFAILQVKATILS
TLLHOQYHFELAAPPGSYTEIMPALTLRPSDPCVLRYRRRVAA

>WP 1821735301 CYP51 Sediminihaliea albiluteola
MSNSGONIPEFVSGAKPAEQGGHFDEFSQHPAQFLTRAYEECGELAEFDIGGTNTVLMVGPEAHEAVFRADDIKVSAREAY
QFMVPIFGKGVQYGAPLDIERQQLRMHSRGLASEKMNEFYAPTITKETOQDWIADWGDEGEFDEFYEGFADLTIKTSTHCLLG
PEFRYSLTDEFASLYHTLGAAADAGGLODPNARKDAYDARDAARARLEELITERIDIRRESGETHMDLLQVYMDATYNDG
THLSTSEVAGMIVWFMFAGHHTSANTAAWTLVELARHPELAAEVVAEVDAVIASGEQFDMKVLRRMSKLDGFIRETLRVH
PPLNTLTRRVIEDFEYKGHITIEKGKNVMLCPYVAHRLESSFEDALAFKPDRPLPDNPFALTPFGGGQRKCVGNAFAMLQV
KVIFSVLLNEYEFELAGPSGEYAEIMPSLILRPSDPCILRYRRRVDRKGAL
>MEM11112471 CYP51 Pseudomonadota bacterium
MSATDMSTKDATAVRAGGLPFVSGALAPEAGGHFPEFCEHPAYFLOQRAYKECGELAEFDMGGINTVLMVGPEAHEAVERV
DDEKVCAREAYQFMVPIFGKGIQYGAPLDVERQQLRMHSRGLSSEKMNHYAPITAREVRDWVSHWDEAGEMDEFYEGFTDL
TIKTSTHCLLGSDFRYSLTEEFSDLYHTLGAAADAAGLODPNAQKAAYEARDAARARLEELISERVERRRSNKEVHPDLL
QVYMDATYADGRHLLTREIAGMIVWEMFAGHHTSANTAAWVLVELARNPGLAAELVAETIEQAHEQAEGDLDVKSLRRMKL
MDGFIRETLRVHPPLNTITRRVIEDFEYKGHIIEKGKNVMLCPYVAHRLDAEFPDAETFDPYRPNPENPFALIPEFGGGQR
KCVGNAFAMLQVKVIFSVLLSQYEFELAGPSETYAETIMPSLTITLRPAEPCVLKYRKRSA
>MDB38561841 CYP51 Halieaceae bacterium
MTEAVASEKTIPEFVSGAKAEGGHYQEYCEHALDFEFNRAYKECGEICEFDIGAGLRKFLLVGAELQEQVLRAPEEEMSAAE
AYQFMVTVEFGPWVQYARPFEIEQQQLKMHAKGLEHNSRMKNYAPVVTREVEDWIAGWDDEGEMDEVDAFADLTIKTSTHCL
LGEQFRYTLTEEFAELYHELGAATTAEATADTSAGQAGDIARQRLEDLISERVQARRDSGEQFEDMLQLYMDATYLDGTK
LNDKEIAGMVIWFMFAGHHTSANTAAWMMVELAKNPQYAQQIRDEVDKVYSEKGSVDHRGLRDMPLLQGFLTETLRCHPP
LNVLTRRVKKQFEYKGYVIPVGSEVVLAPSISHHLPEHFPDPYVEDPRRPEPDNMFAYIPFGGGPRKCVGNMFATLQVKC
IFSALFRDFEFELVNSPESYTEIMPSLILRPSDPCITIRYKRRQK
>MCG84136441 CYP51 Pseudomonadales bacterium
MTESTATELKQPPKVSGEKPDSGHMEEFNVNFARFLMRCNAECGELAEFNMGGOQTILMSGPEAQEAFLKTLDKKLSRAA
SYKATVPVFGEGVIFDAPPDRMKTQLKIQVDALRYQNMKNYASVIAEEVEQWVSGWGDEGELDFVDEFIQLTLHTACHCL
LGKDFRERMTEEFKNLYHDLEKGLQATAFVDPYMQQOPVFEARDAARARLQELISEITADRRANSDVEYGDALETFMSGTY
KDSTHLTDNEVTGLVIATMFAGHHTSSGTAAWALIEFAKNPEYTAEVLEELTELFKDGOQELTFEALREIPKLERFVEEVL
RLHPPLILLMRQLLEDVDYNGTLLEAGKTVAISTYGSHRNPGYFPDPEVEFNPHREKPDTLWAYTIPFGGGPHKCAGNAFAM
MOQLKSIFAALLPRYDFELVDAPEAYDDDLSAMVLKPTSPSRIRYKRRK

>MAV756971 CYP51 Cellvibrionales bacterium
MKTIPIVSGAKPDTGHIEEYSANFVQFLLRAEAECGVLAEYNLAGQETILLSGVEAQEFFFRGSDENLSRAAAYQAMVPV
FGPGVIFDAPPDKMKSQLKIQVDALRYQNMKNYAPVIAQEVEDWIADWGDEGELDFMDEFLELTIHTATHCLLGKDEFRDK
MTAEFKTLYRDLEAGLQATIAFVDPYMQQOPIFEQRDRARERLEEIITAMIDERRNSDIEYNDALSTEFMTGTYADGSYLTST
EVTIGLVIATIFAGHHTSSGTSTWMLTELARHPKETAAIVEELNAIYQQDETLSHNALREMPKMESFLNEVLRVHPPLVVL
MRRVINDIEFDGHAIPAGKTVAISIFGSHLNPEYFPDPEFFDPRRTEPETMFAYIPFGGGRHKCGGNAFALLQQKATIFSA
LLRRYSFEIVDHSDSYVDDLSGMVLRPQSPCRLRYKRRVS

>MFT45177661 CYP51 Halioglobus sp
MAEQAAKNTKLPPKVSGASEEGGHIGEFSENFCTFLARAHAECGELAEFDMSGQOETVLMSGPEAQELFFRTQDEVESQAT
AYQVMVPVFGPGVIFDAPPDRCKAQLKIQVDALRYQNMKNYASVIAKEVEDWIADWGDEGEKELLHEFHELTLHTATHCL



LGADFRYSMTDEFFELYKHLOAGVQALSEFVDPYMQQOPLFAKRDESRERLEQIVSELTARRKSDGKEHVDALETFMTGTYP
DGSHLSDTEVTGLITIATMFAGHHTSSGVAAETLVEIAKRPDYAAELVAELDELYSETEELSNNALRELPVMEGFLREVLR
LHPPLVVLMRRVMEDVQYKDYLIPEGKTVAVSVYESHMNEEYFPEPLKFDPHREEPEQMFAYTIPFGGGRHKCAGSAFALL
QVKATFSALLRKYEFQLVGPTEDYVDEVANMTIRPKDPCRIRYKRRTS
>MEM92550801 CYP51 Pseudomonadota bacterium
MSEARAATLKLPPKVSGEQAGTGHMEEFNVNFARFLMRCNAECGELAEYNMAGOQTVLMSGPEAQQAFLKDLDKQLSRAA
AYQOAMVPVFGEGVIFDAPPERMKTOQLKIQVDALRYQONMKNYAAVIAQEVRDWVNGWGDEGEMDEFLDEFISLTLNTACHCL
LGADFRNRMTEEFKSLYHDLERGLOATAFVDPYLOQPIFEARDKARARLOQELTISDITAERRAEPDRVEFGDALETFMSGTY
ADGSLLSDNEITGLVIATMFAGHHTSSGTAAWTAVELARHPEYTESLLAEVNGLYAKDGELTFENLRELPKLEREFVEEVL
RLHPPLVLLMRRVMEDIEYKGTLIEAGKTVAISTYGSHRNAALFPDPERFDPGRPRANTPELMWAY IPFGGGPHKCAGNA
FALMOLKSIFAALLPKYDFELVDTPETYODDLSAMVLKPSSPCRLRYRRRR

>WP 0119069051 CYP204Al1 CYP4 clan Novosphingobium aromaticivorans
MARAATAAGNGLPLLDGGVPLLGHLAQFFRDPVSVLKRGYRSKGRLFAMNFMGQRMNVMLGPEHNRFFFEETDKLLSIRE
SMPFFLKMEFSPEFYSFAEMDEYLRQRST IMPRFKAASMKQYVPVMVEESLNLVERLGEEGEFDLTIPTLGPVVMDIAAHSE
MGREFHEKLGHEFFELFRDFSGGMEFVLPLWLPTPKMVKSQRAKRKLHATILQSWIDKRRAAPLDPPDFFQTMIETKYPDG
RPVPDEITRHLILLLVWAGHETTAGQVSWALADLLONPDYQKVLRGEISSLLGGSDGRDLGWEQAVAMEKMDLALRETER
LHPVAYMLSRKARADIERDGYVIRKGEFVLLAPSVSHRMEETFRNPDAYDPERFNPANPDAQIESNSLIGFGGGVHRCAG
VNFARMEMKVLVAILLONEFDMELMDEVRPIAGASTYWPAQPCRVRYRRRKLDGSEAGADMAALARAAGCPAHT
>MFM23024661 CYP204A CYP4 clan Pseudomonadota bacterium
MASVSTANPGFPLLDGGMPLLGHLAQFFRDPVSVLKRGYRSRGRLFAMNEFMGORMNVMLGPEHNRFFFEETDKLLSIRES
MPFFLKMEFSPEFYSFAQMDEYLROQRATIIMPRFKAASMKQYVPVMVEETLKLVDQLGDSGEFDLIPTLGPVVMDIAAHSEM
GREFHEKLGHEFFDLFRDEFSGGMEFVLPLWLPTPKMVRSQRAKKKLHATILQSWIDKRRSAPMDPPDFFQTMIGTAYPDGR
LVPDEITRHLILLLVWAGHETTAGQVSWALADLLONPGYQONVIRDEVAVMLGGGNGAAMGWEQAVGMEKMDLALRETERL
HPVAYMLSRKATADIERDGYVIRKGEFVLLAPSVSHRMEENFRNADAYNPERFNPANPDAQIESNSLIGFGGGVHRCAGV
NFARMEMKVLLAILLONFDMELIDEVRPVAGASTYWPAQPCRVRYRRRKLDGAAPVATAATLAKAAGCPAHG
>MDE24367531 CYP204A CYP4 clan Sphingomonadales bacterium
MASAPLPLLDGGTPLIGHLAQFFRDPVAVLKRGYRSKGRLFALNLMGRTMNVMLGPEHNRFFFEETDKLLSIRESMPFFL
KMFSPDFYSFAEMDEYLRQRAITITMPRFKAASMKQYVPVMTEETMALVGRLGDEGEFDLIPTLGPVVMDIAAHSFMGREFH
EKLGHRFFDLFRDFSAGMEFVLPLWLPTPKMIRSQRAKKKLHAILODWIDKRRAAPLDPPDFFQTMIETKYPDGRPVADE
TIRHLILLLVWAGHETTAGQVSWALADLLONPDYLATIRTELAAVLGGSDGSDLSWEQATAMEKMDLSLRETERLHPVAF
ILSRKATQDIERDGYRIRKGDEVLLAPSVTHRMEETFRDPDREDPERFNPANPDAQIESNSLIGFGGGVHRCAGVNEFARM
EMKVVLATILLOQHYEMELIDEVRPISGAGTYWPAQPCRVRYRKRARNGAPATDVAALARAAGCPAHT
>MCB20653191 CYP204A CYP4 clan Erythrobacter sp
MAAQREAASRSRICGRNALTTATLPPIDGGAPLIGHLAQFFRDPVAVLRRGYQTRGKLEFSFKLAGRRMNVMLGPEHNKEF
FEETDKLLSIRESMPFFIKMEFSPDFYSFAEMDHYLRORAITMPRFKAASMKQYVGIMAEESLRLVDRLGDEGEFDLIPTL
GPVVMDIAAHSFMGREFHOKLGHEFFDLFRDFSAGMEFVLPLWLPTGKQIRSOQRAKKKLHATILOGWIDKRRAEPLAEPDF
FODMIGTTYPDGTPVPDETIRYLILLLVWAGHETTAGQVSWALADLLONPGYLQVLRDELGTVLGSGDGSDMGWEQTIAL
AKMDLALRETERLHPVAFILSRKANEDIEREGYRIRKGEFVLLAPSVTHRMTETFRNPDAYDPERFNPENPEAQIESNSL
VGFGGGMHRCAGVNFARLEMKVLLATILLOHYDMELLDEVKPVAGAGTYWPAQPCRVRYRKRDRGTGSAADIAALAREAGC
PAHA

>MBP71361181 CYP204A CYP4 clan Sphingomonadaceae bacterium
MSTATLPPIDGGTPVLGHLLPFFKDPVSVLRQOGYQSRGKLEFSFNILGRKMNVMLGPEHNRFFFEETDKLLSIRESMPFFL
KMFSPDFYSFAEMDEYLRQRAVIMPRFKAAAMKQYVGVMVEESLNLVNRLGNDGEFDLIPTLGPVVMDIAAHSFMGKEFH
EKLGHEFFELFREFSGGMEFVLPLWLPTPKMVKSQRAKRKLHAILQGWIEKRRAAPLDPPDFFQGMIESKYPDGRPIPDE
LIRHLILLLVWAGHETTAGQVSWALADILONADYEAVLRDELRVVVGGDDGSSIGWEHAVAMQKMDLALRETERLHPVAF
ILSRKASTDIEREGYTIRKGDEFVLLAPSVTHRMTETWIEPDRYNPERFNAERGDAQIESNSLVGFGGGVHRCAGVNFARM
EMKITILAVLLONYEMELLDEVRPIAGAGTYWPAQPCRVRYRKRARNSEAGASVAELATAAGCPVNH

>WPp 0884739141 CYP204A CYP4 clan Sphingopyxis witflariensis
MMATAMKPPAMSGGIPFLGHLTNFFKDPVGLLRKGYEDHGSIYSFRMAGRNMVVMLGPDNNREVFQETDKLLSTIRESMPFE
FHKMFSPNFYSFAEMEEYLNQRAVIMPRFKASAMKQYVPLMAEEAMALVHRLGDSGEFDLISTLGPVVMDIAAHSFMGRD
FKOQKLGHEFFELFRDFSGGMEFVLPLWLPTRKMRRSQAAKKKLHRILGDWIQQRRANPVEPADFFQDMVASTYPDGRPIP
DELTIITHMILLLVWAGHETTAGQVSWAMIDILONRDYQDVLRSEIENLLGSASGADLSWEQATAMQKMDLALRETERLHPV
AFTMIRKAAADFERDGYQVREGDWILLAPSVTHRMSEIFDRPDDYDPERFNTERADVKVESNSLIGFGGGMHRCAGVNFA
RMEMKVLIAILLORYDMELIDTPRPIAGAGTYWPEQPCRVRYKRRTIAARAPADVGALAEAAGCPAHAKGON
>MHL73277551 CYP204A CYP4 clan Pseudomonadota bacterium
MTAAPLAADPPALPGGAPLLGHLPRFFRDPVAVLREGHERFGSVFAFRMGGRRMVVLLGPDNNREFVFQETDKLLSIRESM
PFFHKMFSPQFYSFAEMDEYLRQRAVIMPRFKAAAMKSYVAVMAEEAAKLVERLGEAGEFDLIPTLGPVVMDIAAHSFEMG
REFHEKLGHRFEFDLFRDESGGMEFVLPLWLPTRRMRRSQAAKRELHRVLOGWIDKRRAAPLDPPDFFQEMVDAKYPDGRA



IPDELVIHMILLLVWAGHETTAGQVSWALADLLONPAHQAKARAEVEAALGGAELRDLTWQQOTLAMPALDLGLRETERLH
PVAFMLARKAAADFEREGYRVRRGDWVLLAPSVSHRMREVEDDPDAYRPERFDAERDDARVESNSLIGFGGGMHRCAGVN
FARLEMKVILAALLRAYDMELLDEPKPIVGASTYWPQQPCRVRYRRRAPSGRAATTPAEIAATAAAAGCPAHGGGGSGGG
AGSAA

>00W592881 CYP2680A1 Proteobacteria bacterium SG bin9
MGAPFFGKMKEFGSDPFGEFSVGGMRKHGSVWKTRLIGSTIVFFSGPKAFTFFMDPANFTRENATAKFIQON
LFHPDAVPFLDGERHKIRKWLLLEAFTDPALESYLPSTIFATFGRYAGSWLGODRPIARDVKQLVEDMVNV
LFAAGSPOQASDRTLTDDFTOMVRGSFAAPINLPGTTYRKATHARDRLRVYFKKQVAENEGEGTALGEFLKQ
ARGPKGEKLTSQEIETELLHFFFAATSALSAALAWSLVVLGERPELAARLRAEADGVLSDGTPSLAQIRR
LTLATQVSREVLRTYPMASTTEVGVARRDLETIDGMKIRAGWKGIGLPTATLODASTFRNPGAFEPDRLSD
EALRALPENAFVPMGGGPRDGHRCGGEELVKMVMPAFISWEVRNHDWTFPEQDVSPGPGSVGPLPKGGLR
MQVRKRARGGAEQPTAHRIDRGRTCTDW
>MHL52038741 CYP10563A Pseudomonadota bacterium
MATILPLPPGSRGLPLVGEAFALAADPFAFVRERAARHGPVVRSRLLSRDLVLLSGPQTADAFLDDANIRR
AGAMPPHAAGLFGAGVVNLVDSPAHRMRKQHIMRSLDHAATLAHYLPQIRALLRTRMARWHAAGEVPLQQE
TLLATLELVLANFTGMREVDAVYARYAQGFADVAKALFGLPFALPGTPLARAQVFARELRQRFGAVVAER
RRAPTGDGASRLIASEVDGARLADEDIVNELFHLAAAGGGVWAWCCLGVKALADDPALRARLTEAVATLD
PEACGRALGEVALLDGFVRELKRVGLIFPFTAFGVARREFLVAGHTIPEGWLVTWSTHASHVVDGVAPYT
SPRTFDPDRFSSERGEGAAPHAFAPQGPGTALASHRCAGVEYSTLMLOQVFFAEWLRGPRFTLPPODEFGLD
CSTVPARYRGGMRVRFEPGAQATAAR

>MCW56338791 CYP10563A Rubrivivax sp
MRORKAQGHRDMASDPLTPAPPPPGDRGLPVVGEAFALLADPFAFVRERAARHGPVVRSRLMSRDLVVLS
GPOTADAFLDEANVRRSGAMPPHVAALFGTGVVNQLDGVAHRARKQHVMRATLDGAALAHYLPQIRALLRA
RMARWHAAGEVALQDETVLATLELVLANFAGLSESDAVCARYAKGFADVAGALFGEFPVALPGTALRRAQA
FTRELRGRLAAVVAERRRHPTGDGASRLVASEVEGARLTDEDIAKELFHLAAAGGGIWAWCCRGVKALAD
DPALRDRLTRAVNALEPEASGRALGEVALLDAFVREVKRTGWVEFPFTAFGVAARTFTVAGHTVPKGWLVT
WSTHASHVVDGVAPYASPGSFDPDRFLPGRGDGGEGRAPHAFAPQGPGSALGTHRCAGVEYSTLVLQVEF
TELLRGAHFTLPPODFRLDGSTLPARYRGSMRVREFE
>MBP67777411 CYP10563A2 Piscinibacter sp
MSDTALPLPPGSSGWPIVGEALAFGSNPFDFLSERVARHGAVARSRLLDKDMAILAGPEAAAAFIDEANV
RRAGGLPPHAAALFGSGVVNQIDGPTHRRRKRHLMRALDAEALAHYLPDIRTRVROQRIAGWAAPGEVGLQ
EETIALTLELTLANFTGQSDDAAGLARRAGGFADFGRALLGLPLATPGTPLARARAFTAATLAEFAQVAD
ARRAAPTGDGASRLVESEVDGERLATVDVARELMHLMFAANGMWGWEFCRGAKALADDPALAARLRACAAA
LPADPSPRELVEAAELGDFVREVKRLAFVIPLTATIGIAERDFAVAGRRVPKGWLVLWATYASHTCASVAP
YASPERFDPTRYARGEGAATHHFAPQGPGEALTSHRCGGVEYSTLVLLQFFVELLRAPATISLPAQDLSLD
MSRIPASWRSGLRVRFEG

variant

>MFN91041091 CYP10563A3 Betaproteobacteria bacterium
MSVEQLPLPEGSSGWPLVGEALAFGAHPFGFLGDRVARHGAVTRSRLLDKDLAILAGPDAAAAFIDEANV
MRAGGLPPHVAALFGAGVVNQIDAEAHRRRKLHLMRALDAHALTHYLPDIRARIRARLARWVAAREVGLQ
DECIRLTLELTLANFASIAPGTDAELDRWARGYQDFGKALFGLPLSLPGTPLARARAFTQDALATEFGRIA
DTRRTTPNGDAASRLAASEVDGERLASADIARELQHLOQFAAAGMWGWEFGHGAKATIAEDAALAGRLRAVAA
ALPDDPSPRDLLQACELVDEFVREVKRLALVIPMTAVGIAKRDFAVAGRRVPOQGWLVLWATLASHGTPGIA
PYTAPERFDPGRYARGEGAAAHHFAPQGPGEALTSHRCGGVEYSTLVLLOQFFTELLRAPVLSLPAQDLTQ
DMSGIPARWRGGLRVRFG

>WP 2658870241 CYP152B Roseomonas_mucosa
MPRPIPRDESFDATLALIRDPYGFVRKRCQRYGSDLFETRLLLRRTICMTGPEATRLEYDPDREVRRGVM
PERIRSTLLGRGGVQGLDGEAHRHRKRMFMSIMSPERTIAELGELTAGILRVHAPKWASRERVVLYDELPE
VLTRAVCAWSGVPLAEAEVGRRSRELTAMFDGAGAIGPRHWRSRLARRRGERWIAELVQRVRAGRLDPPE
GSALRVIALHRDLEGKPLDPRVSAVEVINVLRPTVAVSVFITLAAHALHRHPEGRRRLRAGEAGYADLEV
QEVRREFYPFFPAVMARTRRDFEWKGYRFPEGARVMLDLHGTDHDPRSWDAPEEFRPERFRTWDGNPEDE I
PQOGGGDHHQGHRCAGEWITIELMKVVVDFLARRIAYDVPEQDLRIDYSRLPALPRSRFVISNVRTDL
>HET63206931 CYP152 Hyphomicrobium sp
MTLAATAYDRALPRDVWPDSTLPLVFEGYDFIGNRRRRFGADAFACRLLFRSAVCIGGPGAAELEFYDANR
FRRGGVVPRRVLKTLLGEGGIHGLDGALHVGRKAMFLAFMGPHTLGPIRELMOQRHWRQGIAEWRGKTVAV
FERAQLILFQALAAFAGIPLAPEEVSTRTADLAAMVDGFGGLGPRYWRARLARLRSERWARDLIRGVRSG
RIAADPEKATATTIAHYRERDGEPLDEATTAVELLNVLRPAMAAAYFIEYAALMLDRMPSLREEVAEDAAA
RERFIDEVRRVCPFTPFLGAEACHDVEWNGHVIPAGTLTVLDVYGIHNDDRIWPRAHAFDPCREMGRRED



PYSLIPQGGGEHRIGHRCAGEWLTMEALHAATESLARLNYSATGAPEFDLTRIPSRMKTPVILSAG
>HET63206931 CYP152A Hyphomicrobium sp
MTLAATAYDRALPRDVWPDSTLPLVFEGYDFIGNRRRRFGADAFACRLLFRSAVCIGGPGAAELEFYDANR
FRRGGVVPRRVLKTLLGEGGIHGLDGALHVGRKAMFLAFMGPHTLGPIRELMOQRHWRQGIAEWRGKTVAV
FERAQLTLFQALAAFAGIPLAPEEVSTRTADLAAMVDGFGGLGPRYWRARLARLRSERWARDLIRGVRSG
RIAADPEKATAITIAHYRERDGEPLDEATTAVELLNVLRPAMAAAYFIEYAALMLDRMPSLREEVAEDAAA
RERFIDEVRRVCPFTPFLGAEACHDVEWNGHVIPAGTLTVLDVYGIHNDDRIWPRAHAFDPCREMGRRED
PYSLIPOQGGGEHRIGHRCAGEWLTMEALHAATESLARLNYSATGAPEFDLTRIPSRMKTPVILSAG

>WP 4894669411 CYP2835A Rhizobacter sp
MAAANPLPPGSSGLPLVGETLOQFAKDPFAFTRQRRARFGDVFRTSILGKPTVEFIAGPQRAGLWLDPTKVQ
REGAMPANLLALFGGDPDIVPLLDGEAHAQRKRSLLAAFSPEATEAYLPGLOARTEGLLAKWLANREGPV
TADLKTLAIESLAGATIFGLEPGEELSRLLADNATILASAFVALPIGLPGTAYSKGLOARDRILALLEKTAQ
RHIDAPPARPDGLARILSAAREAGAPLDAKTAAREMHHFLLAGMIVYAELAATLRALHENPDVCERLRAE
VLANAPSGPIGPARLRAMPYLMQVVDEVKRTCPNVPMSFGRAKCAIDVAGYTIPQGHLVMMAVYESNLDP
IFTAPEKFDPERFSPERDEKKRAPDAFMPQGAGALTFHKCAGYDFATVMMQLFAALALRTATWDLPSQODL
SLKWVVPPEHKSGLVVRWSKAAGAAGQG

>HKW826611 CYP2835A Burkholderiaceae bacterium
MASTNPLPPGSNGLPLLGETLAFASNPFAFTHERRARFGDVFRTSILGSRTVEFIAGPKHVATWLDPAKVQ
REGAMPPNLLALFGGRADIVPLLDGATHAQRKRSLLAAFSPEAVAGYMPGLOKRIDALLARWLAQGQGPV
TAELKTLAIESLAGAIMGLEPGEELTRLLADNAILAKAFVALPIDLPGTAYSKGLQARDRILALLEAVVR
RHVDSPPAQPDGLSRILAAATAAGAPLDPRTAACEMHHFLLAGMIVYAELAATLRALHEHPDVRERLRTE
VLANAAAGPVGPAQLRAMPYLMQVVDEVKRTCPNVPMSFGRARSAIDVAGYTVPQGTLMMMAVYESNLDP
IFTAPEKFDPERFSAARDERQRAPDAFAPQGAGTLTGHKCAGYDFATVMMQLFAVLALRTASWDLPEQDL
SLKWVVPPEHKSGLVVRWSKAA

>HWK854431 CYP2835A Caldimonas_sp
MATANPLPPGSNGLPLLGETLAFANNPFAFTHERRARFGDVFRTSILGKPTAFIAGPKRVATWLDATKVE
REGAMPANLLALFGGNPDIVPLLDGEAHARRKLILLAAFSREAVASYLPGLOQRRIEALLVKWIANGQGPV
TAELKTLAIESLAGAIFGLEPGQELTRLLADNAILAKAFVALPIPLPGTAYSKGLQARDRILVLLEGIVR
RHVDSPTGPRDGLSRILAAAKEAGAPLDARTAACEMHHFLLAGMIVYAELAAMLRALHEHPQVRERLRAE
VLAHAATGPIGPAQLAAMPYLMQVVDEVKRTCPNVPMSFGRAKSAIDVGGYTIPQGWLVMMAVHESNLDP
VFTAPETFDPERFSAERDEKKRAPDAFMPQGAGALTFHKCAGYDFATVMMOQLFAVLAVRTAKWDLPAQDL
SLKWVVPPEHKSGLVVRWSKAG

>HEY21893951 CYP2835A Caldimonas_sp
MAGTNPLPPGSNGLPLLGETLAFASNPFAFTHQRRARHGDVFRTSILGSPTVFLAGPRHVATWLDPAKVQ
REGAMPANLLALFGGHRDIVPLLDGEAHAQRKRSLLAAFSRDAVADYLPGLOQRRIEALLAKWLAQGQGPV
TAELKTLAIESLAGAILGLEPGQELTRLLADNAILAKAFVALPINLPGTAYAKGLQARDRILALLEATIVR
RRVDSPLAPPDGLSRILAAADEAGAATDPRTAACEMHHFLIAGMIVYAELAATLRALHEHPEVRERLRAE
VLANAPSGPVGPAQLRAMPYLMQVVDEVKRTCPNVPMSFGRAKESIDVAGYTIPQGHLVMMAVHESNVDP
IFTAPETFDPDRFSAARDERKRAPDAFAPQGAGALTGHKCAGYDFATVMMQLFAVLAVRTATWDLPVQDL
SLKWVVPPEHKSGLVVRWSKAK

>MGZ51319511 CYP2835A Caldimonas_sp
MVTANPPPPGSNGLPLLGETLAFVKNPFAFTHERRARFGDVFRTSILGKPTVEFIAGPKRVGTWLDPTKVQ
REGAMPPNLLALFGGNPDIVPLLDGEAHARRKRILLAAFSAEATAAYLPGLOQGRIEAQLAKWLASGQGPV
TADLKTLAIESLSGAIFGLEPGEELTRLLADNAILAKAFVALPIDLPGSAYAKGLQARDRILALLEQIVR
RHVDSPPARPDGLSRILAAAREAGAPLDAPTAAREMHHFLLAGMIVYAELVATLRALHEHPQVCERLRAE
VLANAPSGPVGPAQLRAMPYLMQVVDEVKRTCPNVPMSFGRAKCAIDVAGYTIPQGCLVMMAVHESNLDS
VFTAPEKFDPERFSAERDEKKRAPDAFMPQGAGPLTFHKCAGYDFATVMMOLEFGALAVRTATWELPAQDL
SYKWVVPPEHKSGLVVRWSRRD

>HME835051 CYP2835A Roselarcus_sp
MATDPLPPGSNGLPLLGETLAFVSNPFDFIHQRRARLGDVFRTSILGSPTVFEFVGPKLAETYLDPTKIQR
KGAMPASLMALFGGNPDIVPLLDGEAHAQRKRSLLAAFSREAVAGYLPGLQSRIETLLAKWLANGQGPVT
ADLKTLAIESLSGAIFDLEPGEELTRLLADNAILGKAFVALPINMPGTAYAKGLQARDRILALLEETIAQR
PIDSPPAQPDGLSRILAAAKDAGAPLDAKTAAREMHHFLLAGLIVYAELAATLRELDEHPQMRERLRAEV
LANAPSGPIGPAQLRAMPYLMQVVDEVKRTCPNVPMSFGRAKRDIDVAGYTIPQGTLVMMATIHESCLDPI
FTAPETFDPDRFSPERDEKKRAPDAFMPQGAGALAFHKCAGYDFATVMMQLFAALALRTATWDLPEQDLS
LKWVVPAEHKSGLVVRWSKSG

>MBI57169221 CYP2835A Burkholderiales bacterium
MAAVNRLLPGSEGLPLVGETLDFAKNVFAFTIGRRRARHGDVFRTHILGSPTVFIAGPKHTATWLDPTKIQ



RAGALPGNLLALFGGDADIVPLLDGEVHAQRKRCLLAAFSPEATAAYLPGLESRMEALLAKWLENGEGPV
TAELKTLATESLAESVMGLKPGGPELTRLLAENATLAKAFTALPINLPGTAFAKGLOARDRILALLEGVQ
RHIDSPPPDGLSRILAAAKVAGAPLDAKTAAREMHHFLLAGMIVYAELAATLRVLHEHPQVRERLRAEVL
AHAPSGPVSPARLRAMPYLAQVVDEVKRTCPNVPMSFGRAKTDIDIAGCTIPRGTLVMMAVYESNLATVE
TAPEKFDPERFSPERDERKRAPDAFAPQGAGELTGHKCAGEFDFATVMMOLFAVLALRTATWDLPEQDLST
KWVVPPEHRSGLVVRWAKAKQVG



