
 YP 002420920 Methylobacterium extorquens CM4

 YP 001639279 Methylobacterium extorquens PA1

 EHP94090 Methylobacterium extorquens DSM 13060

 YP 003068030 Methylobacterium extorquens DM4

 YP 001924459 Methylobacterium populi BJ001

 5 AMXUv1 460164 Methylobacterium sp. MB200 

 EIZ84036 Methylobacterium sp. GXF4

 EMS43685 Methylobacterium mesophilicum SR1.6/6

 YP 001753202 Methylobacterium radiotolerans JCM 2831

 YP 002424123 Methylobacterium extorquens CM4

 YP 002501107 Methylobacterium nodulans ORS 2060

 YP 001772474 Methylobacterium sp. 4-46

 YP 007195118 Sinorhizobium meliloti GR4

 NP 436713 Sinorhizobium meliloti 1021

 YP 001312686 Sinorhizobium medicae WSM419

 YP 006398420 Sinorhizobium fredii USDA 257

 EAQ22963 Roseovarius sp. 217

 EDM31154 Roseovarius sp. TM1035

 EAU47089 Roseovarius sp. HTCC2601

 YP 913833 Paracoccus denitrificans PD1222

 YP 352636 Rhodobacter sphaeroides 2.4.1

 HGADOHNC 435341 

 EAU40815 Fulvimarina pelagi HTCC2506

 EJZ29563 Bradyrhizobium sp. CCGE-LA001

 NP 772853 Bradyrhizobium diazoefficiens USDA 110

 YP 005608350 Bradyrhizobium japonicum USDA 6

 EJN07201 Bradyrhizobium sp. YR681

 YP 005449407 Bradyrhizobium sp. S23321

 YP 001207377 Bradyrhizobium sp. ORS 278

 YP 007511817 Bradyrhizobium oligotrophicum S58

 YP 001241813 Bradyrhizobium sp. BTAi1

 YP 779787 Rhodopseudomonas palustris BisA53

 Methyloferula stellata AR4 5

 Methyloferula stellata AR4 1

 Methyloferula stellata AR4 2

 Methylocapsa acidiphila B2 2

 YP 002361898 Methylocella silvestris BL2

 3 MLW4v1 82985 Methylosinus sp. LW4 

 2 MLW3v1 13621 Methylosinus sp. LW3 

 EFH02991 Methylosinus trichosporium OB3b

 YP 006591465 Methylocystis sp. SC2

 AJTVv1 360045 Methylocystis parvus OBBP 

 MLW4v1 120185 Methylosinus sp. LW4 

 MLW3v1 4454 Methylosinus sp. LW3 

 YP 006400710 Sinorhizobium fredii USDA 257

 EMS40585 Methylobacterium mesophilicum SR1.6/6

 YP 001754610 Methylobacterium radiotolerans JCM 2831

 EIZ85819 Methylobacterium sp. GXF4

 YP 002495766 Methylobacterium nodulans ORS 2060

 YP 001768979 Methylobacterium sp. 4-46

 YP 002362556 Methylocella silvestris BL2

 YP 743943 Granulibacter bethesdensis CGDNIH1

 YP 007912854 Hyphomicrobium denitrificans 1NES1

 YP 007912793 Hyphomicrobium denitrificans 1NES1

 YP 007913380 Hyphomicrobium denitrificans 1NES1

 YP 003755993 Hyphomicrobium denitrificans ATCC 51888

 YP 007915728 Hyphomicrobium denitrificans 1NES1

 YP 003756965 Hyphomicrobium denitrificans ATCC 51888

 YP 004677895 Hyphomicrobium sp. MC1

 YP 004675688 Hyphomicrobium sp. MC1

 YP 004674607 Hyphomicrobium sp. MC1

 YP 007914166 Hyphomicrobium denitrificans 1NES1

 YP 003755745 Hyphomicrobium denitrificans ATCC 51888

 YP 003755438 Hyphomicrobium denitrificans ATCC 51888

 YP 745743 Granulibacter bethesdensis CGDNIH1

 YP 744472 Granulibacter bethesdensis CGDNIH1

 HGADOHNC 121886 

 ZP 05105472 Methylophaga thiooxidans DMS010

 ZP 05104611 Methylophaga thiooxidans DMS010

 ZP 05104902 Methylophaga thiooxidans DMS010

 AFIGv1_10590 Methylophaga aminisulfidivorans MP 3 

 AFIGv1_10181 Methylophaga aminisulfidivorans MP 2 

 YP 006294032 Methylophaga sp. JAM7

 YP 006293243 Methylophaga sp. JAM7

 EMR13525 Methylophaga lonarensis MPL

 EMR11859 Methylophaga lonarensis MPL

 YP 006295351 Methylophaga sp. JAM1

 YP 006296435 Methylophaga sp. JAM1

 YP 006295113 Methylophaga sp. JAM1

 YP 006295932 Methylophaga sp. JAM1

 WP 002682507 Beggiatoa alba

 METUNv1_770216 Methyloversatilis universalis FAM5 

 METUNv1_770214 Methyloversatilis universalis FAM5

 CANBKv1 1290086 Candidatus Betaproteobacterium kamchatka

 WP 022975272 Nevskia ramosa

 YP 005438901 Rubrivivax gelatinosus IL144

 YP 001022581 Methylibium petroleiphilum PM1

 YP 999677 Verminephrobacter eiseniae EF01-2

 YP 001862554 Burkholderia phymatum STM815

 YP 552914 Burkholderia xenovorans LB400

 YP 003910669 Burkholderia sp. CCGE1003

 EDT12687 Burkholderia graminis C4D1M

 FJBKBIHJ 00855 

 YP 112833 Methylococcus capsulatus str. Bath

 BKNHEKMD 02679 

 MSZE 290007 Methylocaldum szegediense O-12 

 MBURv1 210257 Methylomicrobium buryatense 5G 

 YP 004918742 Methylomicrobium alcaliphilum 20Z

 M11Bv1 22822 Methylomonas sp. 11b 

 YP 004512440 Methylomonas methanica MC09

 CNKIAKCP 00452 

 ZP 08779475 Methylobacter tundripaludum SV96

 MMARv1 20091 Methylobacter marinus A45 

 MLUTv1 10236 Methylobacter luteus IMV-B-3098T 2

 MLACv1 0477 Methylosarcina lacus LW14 

 MFIBv1 50790 Methylosarcina fibrata AML-C10 

 METBGv2 11518 Methylomicrobium album BG8 

XoxF5

 YP 003675402 Methylotenera versatilis 301

 YP 003049477 Methylotenera mobilis JLW8

 EAV46784 Methylophilales bacterium HTCC2181

 YP 546422 Methylobacillus flagellatus KT

 YP 004040874 Methylovorus sp. MP688

 YP 004038451 Methylovorus sp. MP688

 YP 003674169 Methylotenera versatilis 301

 YP 003049201 Methylotenera mobilis JLW8

 YP 003674616 Methylotenera versatilis 301

 YP 544456 Methylobacillus flagellatus KT

 YP 545826 Methylobacillus flagellatus KT

 YP 004040207 Methylovorus sp. MP688

XoxF4

 YP 546152 Methylobacillus flagellatus KT

 4AAH:A Methylophilus W3A1 (crystal structure)

 YP 004039179 Methylovorus sp. MP688

 MBURv1 210358 Methylomicrobium buryatense 5G 

 YP 004918694 Methylomicrobium alcaliphilum 20Z

 MMARv1 20328 Methylobacter marinus A45 

 MLUTv1 12038 Methylobacter luteus IMV-B-3098T 

  M11Bv1 10536 Methylomonas sp. 11b 

 YP 004515165 Methylomonas methanica MC09

 MLACv1 0177 Methylosarcina lacus LW14 

 METBGv2 21000 Methylomicrobium album BG8 

 MFIBv1 51769 Methylosarcina fibrata AML-C10 

 ZP 08783274 Methylobacter tundripaludum SV96

 Methylocaldum szegediense O-12 1

 YP 113281 Methylococcus capsulatus str. Bath

 YP 003205073 Candidatus Methylomirabilis oxyfera

 YP 996600 Verminephrobacter eiseniae EF01-2

 YP 006293948 Methylophaga sp. JAM7

 YP 006295028 Methylophaga sp. JAM1

 EMR11880 Methylophaga lonarensis MPL

 1 AFIGv1 10503 Methylophaga aminisulfidivorans MP 

 ZP 05104351 Methylophaga thiooxidans DMS010

 YP 916772 Paracoccus denitrificans PD1222

 1LRW:A Paracoccus denitrificans (crystal structure)

 MACIv1 Methylocapsa acidiphila B2 

 YP 744165 Granulibacter bethesdensis CGDNIH1

 Methyloferula stellata AR4 7

 YP 003755456 Hyphomicrobium denitrificans ATCC 51888

 2D0V:A Hyphomicrobium denitrificans (crystal structure)

YP 004674295 Hyphomicrobium sp. MC1

 YP 531783 Rhodopseudomonas palustris BisB18

YP 782055 Rhodopseudomonas palustris BisA53

 AJTVv1 360021 Methylocystis parvus OBBP 

 YP 006592672 Methylocystis sp. SC2

 EFH02986 Methylosinus trichosporium OB3b

 MLW4v1 82919 Methylosinus sp. LW4 

 MLW3v1 13688 Methylosinus sp. LW3 

 YP 002360806 Methylocella silvestris BL2

 YP 002490201 Methylobacterium nodulans ORS 2060

 EIZ81392 Methylobacterium sp. GXF4

 YP 001756860 Methylobacterium radiotolerans JCM 2831

 EMS40043 Methylobacterium mesophilicum SR1.6/6

 YP 001927264 Methylobacterium populi BJ001

 AMXUv1 180118 Methylobacterium sp. MB200 1 

 EHP93232 Methylobacterium extorquens DSM 13060

 YP 003070571 Methylobacterium extorquens DM4

 1H4I:A Methylobacterium extorquens (crystal structure)

 YP 002423222 Methylobacterium extorquens CM4

 YP 001641590 Methylobacterium extorquens PA1

MxaF

 OHNGEEGC 01968 

 YP 001235900 Acidiphilium cryptum JF-5
XoxF6

 WP_018291783 Verrucomicrobium sp. 3C XoxF2

 Verrucomicrobium sp. 3B

 Verrucomicrobium sp. 4c

 EICECBIE 01159 

 PBCPDCNM 00934 

 ACD83047 Methylacidiphilum infernorum V4

 ACM16493 Methylacidiphilum fumariolicum SolV

 AJCKDFDL 00323 

 AAY96669 Uncultured bacterium BAC10 4 

 YP 003205093 Candidatus Methylomirabilis oxyfera

XoxF2

 HGADOHNC 06204 

 WP_020494391 Verrucomicrobium sp. 3C XoxF1

AAM35537 Xanthomonas axonopodis pv citri 306 

 YP 007635147 Xanthomonas axonopodis Xac29-1

 EIT68259 Hydrocarboniphaga effusa AP103

 HGADOHNC 82272 

 YP 003205084 Candidatus Methylomirabilis oxyfera

 Methyloferula stellata AR4 6

 YP 002363420 Methylocella silvestris BL2

XoxF1

 EFH04071 Methylosinus trichosporium OB3b

 MCEGNOLO 01424 

 HGADOHNC 671239 

 HGADOHNC 392779 

 HGADOHNC 631380

 AFBKDCLN 39171 

 HGADOHNC 422259 

 HGADOHNC 392569 

 HGADOHNC 351001 

 HGADOHNC 75565 

 HGADOHNC 226723 

 MCEGNOLO 02825 

 HGADOHNC 592327 

 3 MMARv1 90014 Methylobacter marinus A45  

 3 MLUTv1 1134 Methylobacter luteus IMV-B-3098T 6

 YP 545560 Methylobacillus flagellatus KT

 AFBKDCLN 47182 

 YP 828110 Candidatus Solibacter usitatus Ellin6076

 HGADOHNC 144950 

 HGADOHNC 266699 

 HGADOHNC 621873 

 HGADOHNC 664773 

 MCEGNOLO 02048 

 HGADOHNC 262334 

 HGADOHNC 426134 

 HGADOHNC 674201 

 AFBKDCLN 13356 

 HGADOHNC 109966 

 AFBKDCLN 38943 

 CDANAKAD 01590 

 HGADOHNC 378272 

 YP 001314876 Sinorhizobium medicae WSM419

 FJBKBIHJ 00562 

 FMKHDAED 00264 

 HGADOHNC 151119 

 HGADOHNC 79652 

 KGCNDPOL 00542 

 ZP 09419011 Bradyrhizobium sp. ORS 375 

 CCD87262 Bradyrhizobium sp. ORS 285 

 ZP 09437949 Bradyrhizobium sp. STM 3843 

 EAU39922 Fulvimarina pelagi HTCC2506

 MSZE 800012 Methylocaldum szegediense O-12 

 HGADOHNC 368454 

 HGADOHNC 614782 

 EDT11251 Burkholderia graminis C4D1M

 Methyloferula stellata AR4 3

 YP 002363652 Methylocella silvestris BL2

 YP 004677389 Hyphomicrobium sp. MC1

 HGADOHNC 456518 

 HGADOHNC 263143 

 YP 001769840 Methylobacterium sp. 4-46

 YP 002497622 Methylobacterium nodulans ORS 2060

 YP 001637598 Methylobacterium extorquens PA1

XoxF3

 YP 007512722 Bradyrhizobium oligotrophicum S58

 YP 001203590 Bradyrhizobium sp. ORS 278
PQQ-ADH type 1

 YP 782435 Rhodopseudomonas palustris BisA53

 1KB0:A Comamonas testosteroni (crystal structure)

 EIT69771 Hydrocarboniphaga effusa AP103

 AAK27220 Thauera butanivorans

 BAC15559 Pseudomonas putida (crystal structure)

 BAD99293 Pseudomonas putida (crystal structure)

 EIT71140 Hydrocarboniphaga effusa AP103

 WP 022977371 Nevskia ramosa

 EIT70877 Hydrocarboniphaga effusa AP103

PQQ-ADH type 4 (quinohemoproteins)

 YP 005449413 Bradyrhizobium sp. S23321

 NP 772847 Bradyrhizobium diazoefficiens USDA 110

 EJN11107 Bradyrhizobium sp. YR681

 EJZ29562 Bradyrhizobium sp. CCGE-LA001

 YP 001207373 Bradyrhizobium sp. ORS 278

 YP 007511821 Bradyrhizobium oligotrophicum S58

 YP 001241809 Bradyrhizobium sp. BTAi1

 YP 001019538 Methylibium petroleiphilum PM1

PQQ-ADH type 3

 BAF91141 Pseudomonas putida

 ABR57222 Pseudomonas putida

 CAA08896 Pseudomonas aeruginosa 

 WP 002685746 Beggiatoa alba

 WP 022975374 Nevskia ramosa

 METUNv1 590049 Methyloversatilis universalis FAM5 

 AAK15506 Thauera butanivorans

PQQ-ADH type 2a

 METUNv1 680041 Methyloversatilis universalis FAM5 

 METUNv1 590046 Methyloversatilis universalis FAM5 

 YP 001019670 Methylibium petroleiphilum PM1

 CANBKv1 1080018 Candidatus Betaproteobacterium kamchatka

 WP 022975232 Nevskia ramosa

 WP 002690516 Beggiatoa alba

 YP 166749 Ruegeria pomeroyi DSS-3

 EAU46532 Roseovarius sp. HTCC2601

 BAN55012 Pseudomonas putida NBRC 14164

 YP 007915167 Hyphomicrobium denitrificans 1NES1

 YP 003754486 Hyphomicrobium denitrificans ATCC 51888

 YP 001770439 Methylobacterium sp. 4-46

 EMS42093 Methylobacterium mesophilicum SR1.6/6

 YP 001755087 Methylobacterium radiotolerans JCM 2831

 3 AMXUv1 140028 Methylobacterium sp. MB200 

 YP 001927504 Methylobacterium populi BJ001

 3 AGJKv1 4318 Methylobacterium extorquens DSM 13060 

 YP 003067544 Methylobacterium extorquens DM4

 YP 002420334 Methylobacterium extorquens CM4

 YP 001638811 Methylobacterium extorquens PA1

PQQ-ADH type 2b

 METUNv1 700060 Methyloversatilis universalis FAM5 

 YP 001020788 Methylibium petroleiphilum PM1

 YP 003754935 Hyphomicrobium denitrificans ATCC 51888

 BAB62258 Pseudogluconobacter saccharoketogenes 

PQQ-ADH type 5

 EJZ30622 Bradyrhizobium sp. CCGE-LA001

 YP 001203821 Bradyrhizobium sp. ORS 278

 YP 007515397 Bradyrhizobium oligotrophicum S58

 YP 001238114 Bradyrhizobium sp. BTAi1

PQQ-ADH type 6b

 METUNv1 700131 Methyloversatilis universalis FAM5

 Methyloferula stellata AR4 4

 WP 022975670 Nevskia ramosa

 YP 999656 Verminephrobacter eiseniae EF01-2 

 BAL08755 Bradyrhizobium japonicum USDA 6

 NP 772860 Bradyrhizobium diazoefficiens USDA 110

 EJN07208 Bradyrhizobium sp. YR681

PQQ-ADH type 6a

 EKM98938 Acidocella sp. MX-AZ02

 ABQ30945 Acidiphilium cryptum JF-5

 YP 001863238 Burkholderia phymatum STM815

 YP 003909716 Burkholderia sp. CCGE1003

 EDT10345 Burkholderia graminis C4D1M

PQQ-ADH type 7

 YP 827344 Candidatus Solibacter usitatus Ellin6076

 YP 826578 Candidatus Solibacter usitatus Ellin6076

 YP 823338 Candidatus Solibacter usitatus Ellin6076

 YP 824334 Candidatus Solibacter usitatus Ellin6076

 YP 826647 Candidatus Solibacter usitatus Ellin6076

 YP 826251 Candidatus Solibacter usitatus Ellin6076

PQQ-ADH type 8

 YP 003674218 Methylotenera versatilis 301

 YP 003048647 Methylotenera mobilis JLW8

 EAV46647 Methylophilales bacterium HTCC2181

 ZP 05104584 Methylophaga thiooxidans DMS010

 WP 022975237 Nevskia ramosa

 YP 552926 Burkholderia xenovorans LB400

 YP 004677526 Hyphomicrobium sp. MC1

 ABQ31988 Acidiphilium cryptum JF-5

 WP 022976736 Nevskia ramosa

 YP 001238404 Bradyrhizobium sp. BTAi1

 EFH04530 Methylosinus trichosporium OB3b

 ADJ22601 Hyphomicrobium denitrificans ATCC 51888

 ACK52615 Methylocella silvestris BL2

 ABM96613 Methylibium petroleiphilum PM1

 BAL07511 Bradyrhizobium japonicum USDA 6

 NP 774279 Bradyrhizobium diazoefficiens USDA 110

 YP 007509746 Bradyrhizobium oligotrophicum S58

 YP 001202344 Bradyrhizobium sp. ORS 278

PQQ-ADH type 9

0.50
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