(a)

Neisseria lactamica NLA 6430-GLYIYHCAVAP-

Neisseria meningitidis FAMIS-CLYIYHCAVAP-
Neisseria gonorrhoeae NCCP11945-GLYIVHCAVAP-
Neisseria meningitidis 22491 -GLYIYHCAVAP-
Kingella kingae PYRROS1-GLYIVHCATAP-

Kangiella koreensis Kkor_2024-GLYVYHCATAP-
Pseudoalteromonas_haloplanktis PSHAa-GLYIYHCATAP-
Leptospira biflexa serovar Patoc-GLYIYHCATSP-
Bdellovibrio_bacteriovorus BdZ60S-GCLYVYHCATAP-
Flavobacterium columnare ATCC 49512-GCLYVYHCATAP-
Solitalea canadensis DEM_3403-CLFIYHCATAP-

Aequorivita sublithincola DEM 14238 -GLYVYHCATAP-
Muricanda ruestringensis DEM 13258 -GLYVYHCATAP-
Flavobacterium johnsoniae Fjch 2418-GCLYVYHCATAP-
Marivirga tractuosa DEM 4126 -GLYVYHCATAP-
Flavobacteriaceae bacterium FIC 00388-GLYVYHCALAAP-
Chromobacterium violaceum ATCC_1247Z2-GLYVYHCATAP-
Belliella baltica DSM 15883 -CLYVYHCATAP-

hemeonas_ 11-1-GLYVYHCAMAP-
Sphaerobacter_thermophilus DEM 20745-GVYVYHCATPP--VAM
Thermobaculum terreram ATCC_BAA-798-GCVYIYHCATPP--VPE
Moraxella catarrhalis 101P30Bl-GLYVYHCAVAP--VGH
Buwkholderia pseudomallei 668 BURPS6-GLFVYHCATAP--VGH
Ralstonia solanacearum PSIO7? RP-GIYVYHCATAP--VGHM
Ralstonia pickettii_12J Rpic_4015-GCIYVYHCATAP--VGH
Ralstonia_solanacearum GMI1000:RS03038-GVYVYHCATAP--VGH
Caulobacter segnis ATCC Z1756-CLYVYHCATPM--VAE
Phenylobacterium zucineum HLK1-CLYIYHCAAPM--VAQ
Hyphomicrobium denitrificans Hden0S91-GIYVYHCATPS--VPT
Polaremonas_naphthal enivorans Pnapl326 - G LYVYHCATPM--VAQ

P

Nitrosospira mualtiformis Muwul 21998-GLFVYHCATPM--VAH MY
Pseudomonas_stutzeri CCUG_29243-GLYVYHCATPM--VAQ MY
Ochrobactrum anthropi Oant 1108-GLYVYHCAVPM--AAH MY

Parvibaculum lavamentivorans DS-1-GCIYVYHCATPM--VAD MY
Azospirillum brasilense SpZ4S-GCUYVYHCATPM--VAQ MF
Azospirillum lipoferum 4B-CVYVYHCATPM--VAH 1Y
Halopiger_ xanaduensis_Halxa 3282-CAFVYHCAIPN--MDQ MF
Haloterrigena twkmenica Houwr 3087-GVFIYHCAIPN--MDY MF
Natronomomas_pharaonis NP1S98A-GCIHVYHCAVPN--MDH HF
Haloarcula hispanica ATCC_33960-GAFIVHCAVPN--LDM MF
Haloarcula marismortui_rmAC2853-GAFIVHCAVPN--LDM MF
Halomicrobium mid:ohataei Hwid: 1016 -GSFIYHCAVPN--LDM MF
Halorhabdus_utshensis Huta 0035-GAFIVHCAVPN--LDY MY
Haloferax mediterranei ATCC 33500-GCAYIYHCAVPN--MDM MF
Haloferax_denitrificans-GCAYIYHCAVPN--MDM MF

Haloferax lucentense-GAYIVHCAVPN--MDM MF

Halo ferax VOlCSnll HVO0_2141-GAYIYHCAVPN--MDMHISACHF

APGGTMIPFHVISCHN
APGGTMIPFHVISCHS
APGGLMTPYHVVS CHY
APEG-MVPWHUVACHS
APEG-MVAWHVLA

Nitrosomonas_sp. AL21Z2 NALZ1Z 239Z2-GVFVYHC
Nitrosomonas_sp. Is79A3 Nit79A3 2335-GVFVYHC
Nitrosococcus_oceani Noc_0083-GTYVYHC
Achromobacter_xylosoxidans AXYL_02390-GTFVYHC
Pseudomonas mendocina NK-01_MDS_0146 -G TFVYHC
Pseudomonas chlororsphis subsp. awreofaciens-GCTFVYHC
Pseudomonas _fluorescens P£-5 PFL_SSO1-GTFVYHC
Starkeya novella: Snov_1147-GAFVYHC

Shewanella amazonensis Sama 2681-GCTFVYHC

Shewanella loihica Shew 3335-GTFVYHC

Shewanella denitrificans Sden 3482-GTFVYH
Bradyrhizobium_sp. BTAil BBta 6826-CVFVYHC
Bradyrhizobium_sp. ORSZ78_BRAD01Z27-GVFVYHC
Bradyrhizobium jsponicum blr?089-GVFVYHC
Fhodobacter_sphaeroides ATCC_17025-GAFVYHC
Rhodopseudononas_palustris BisAS3 RP-GTFVYHC
Chelativorans_sp. BNC1-GVFVYH

Mesorhizobium_sp. BNCl: Meso_4273-GTFVYH
Mesorhizobium ciceri Mesci_6041-GTFVYH
Mesorhizobium_opportiundi stum Mesop 603-GTFVYH
Pseudomonas_entomcphila PSEENSZ26-GCVFVYH
Fhodopseudomonas_palustris_TIE-1_Rpa. -GVFVYHC
Phizobiwm_etli CFN_42_FHE_PFO0S25-GVFVYHC
Fhizobium sullae-GVFVYHC

Sinorhizobium fredii NGRZ34 NGRcO99S0-GVFVYHCAPPG-MVPWHVTS GHMN
Sinorhizobium meliloti 1021 _SMalZS0-GVFVYHCAPPG-MVPWHVTS GHN
Agrobacterium tumefaciens CCNWGS0286-GVFVYHCAPPG-MVPWHVTS GHMN
Sinorhizobium medicae Smed 6278 -GVFVYHCAPPG-MVPWHVTS GHMN
Achromobacter_cycloclastes-GUVFVYHCAPEG-MVPWHVTS GHMN
Pseudomonas_sp. G-179-GCUVFVYHCAPAG-MVPWHVTS GHMN
Alcaligenes_faecalis-GVFVYHCAPPG-MVPWHVVS GHN

Ochrobactrum anthropi Oant 4379 -GVFVYHCAPPG-MVPWHVVS GHN

APPG-MVPWHUVSG
APPG-MIPWHUVVSC
APGGIMIPWHVAMCGHH
APGGVMIPWHVANGHH
APGGVMIPWHUVVMCHN
APGGPMIPWHVVS CHN
APGGPMIPWHUVVS CHN
APGGPMIPWHUVS CHN
PGGPMIPWHVVSG
PGGNMIPWHVVS GHMN
APGGPMTPWHUVSC
APSG-MIPWHUVSC
PGGAMIPWHVVSG
PCGAMIPWHVVS GHMN
PCGAMIPWHVVC GHMN
PCGTHIPWHVVSE CHMN

Brucella microti BMI IIZ2S4-CVFVYHCAPPG-MVPWHVVSGHNC

Brucella melitensis_ATCC 23457 EMEA -CVFVYHCAPP G-MVPWHUVS GHMN
Brucella sbortus_§19_BAbS19_II08720-CVFVYHCAPPG-MVPWHUVS GHI
Brucella ovis BOV_A0236-CVFVYHCAPP G-MVPWHYVS GHI
Brucella_canis BCAN B0Z6l-GVFVYHCAPP G-MYPWHVVS GHN

Brucella swis_ATCC_23445_BSUIS BOZES-CVFVYHCAPPG-MUVPWHVVS GHMNL

Actinoplanes_missouriensis_431-GIWMYHCS THP--MLHH
Actinosynnena mirum DSM 43827 -G IWMYHC
Micromonospora awrantiaca ATCC 27029 -GCIWMYHC
Cellulemonas_fimi_ ATCC_ 484 CPOOZ666 -G IWMYHC
Cellvibrio_gilvus ATCC_13127 CPO0266-CVWHYHC

GN
AN
GN
AN
AN

MY

STMP--MSVH

Nitrospira defluvii NIDE425-GIFAVHCGAS P--MIQHIARGCHMBETIVDEKD --P- -
Nitrosococcus_halophilus: Nhal 1082-GVFIVHCGAAT--MAQHIARGHFEVIIVDPKEGYS- -
Nitrosomonas_europaea NE09Z24-GVFFYHCGSDP--MIQHIARGHEGVIIVDRED --A- -
Nitrosomonas_europaea ATCC_19718-GVFFYHCGCSDP--MIQHIARCHFEWITIVDPRD--A- -
Nitrosomonas _eutropha CI1-CVFFYHCCSDP--MIQHIARCGHMFEVIIVDRKED--E- -
Nitrobacter hawburgensis X14-CVFFYHCCSDP--MIQHIARGHMIGAVWIIDPKED--P- -
VFFYHCGSDP--MIQHIARCHFEWVIIDPKD--P- -
IFGVVII'DPKD--P--

Nitrobacter winogradskyi: Mwi_2648
N:Ltrobsccer mmgzadskyl Nb-255

Cluster Il

Cluster |

APQG-MVPWHUVSGHNC

APPG-MVPWHUVTS GHNC
APPG-MVPWHUTS GHNC
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LILVEPED-
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LILVEPPE-
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--KVDREFYIVQGD FYTKGRKKGAQGLQPFDMDKAVAEQ-- ~PEYVVFNGHVG
--RKVDKEFYIVQGD FYTKGKKGAQGLQPFDMDKAVAEQ - PEYVVFNGHVG
--RVDKEFYIVQGDFYTKGKKGAQGLQPFDMDKAVAEQ - PEYVVFNGHVG

--RKVDRKEYYVVQSEFYTKGRNGEPGLQPFSMEKAITEI -
--RVDREFYVLQSEFYTKGKYGAPGLQPFSMTKAVEEK-
--PVDKEYYVMQGD FYTKGANGEKGLQPFDMAKAIKEE -
--RVDKEYYVCQGEFYVNGKYGEAGLQQFDMERKAIKEE -
-PVDREYYIMQGDFYTEGKYGERGLQAFDMQKAIDEK-
~LVDREYYIMQGDFYTKGANGERGLQPFDMQKAVD EN -
-PVDREYYVMQGDFYTQGEYGERGLQPFDMNKAVKET -
-PVDREYYVMQGD FYTKGKHGERGLQDFDLQKAVD EN -
~KVDREYYIMQGEFYTKGKTDEKRGLQEFDQDKGVD EN -
~RVDREYYVMQGEFYTGTGYRAGGLQPFDMQKAID EK-
-PVDRKEFYVMQGDFYTEGRFGEPGLQPFDMQKAYDER-
-PVDKEFYVMQGDFYTEGATGERGLQAFSLEKGIDET -
-QUVDREFYVMQGDFYLSGERGERGLHGFDMEQMLAEN --
-KVDREFYVMQGDFYVDN--GQ FSLQEMLDEN--
-KVDREYYVMQGD FYTKGRKYGEQGLQPFDHEKAIRED --
~KVDREYYVMQGD FYTNGRKYREKGLQSFDMDKAIDER--
-KVDHEYYVMQGD FYTAGKYREKGPQPFDHMEKAIDER--
~KVDHEYYVMQGD FYTAGKYREKGLQPFDMEKAIDER--
-KVDHEYYVMQGDFYTTGKYREKGPQPFDMEKAIDER--
-KVDHEFYVMQGEVYTDEAMGSKGLLNESIEKLLNEQ -~
-KVDREFYVVQGEIYTEEDHDAQGELTESIGKLLD ED -~-

ADYVUVFNGSVG
PDYVVFNGKTG
ADYVVFNGRVG

PDYVVFNGRVG
PTYVUVFNGKEN
PSYVLFNGADR
PDYVVFNGSUN
PTYVVFNGSVG
-PDYVVFNGSVG

--QUVDREFYVMQGEIVTVKSFGTSGEQEMDYERLINER-- -PEYFLFNGSVG
--RKVDREFYVMQGELYTAQAHGTLGENEFSLEKLLKEQ-- -PEHMMFNGTMD
--MADREFYVMQGELYTTHSHNVRGLQEFSLENLLAEN-- -PQHLVFNGTVD
--KVDHEFYVMQGELYTASPRGARGLHEFSLDMLLGET -- -PQHMMFNGATD
--PVDREFYVMQGELYTSQPYGSKCKLTESVERLLKED -- -PEYYVFNGAAN
--PVDRELYVMQGEVYTELAYGEKGEAFTDYDKLLD EK-- -PEYYVFNGAVG
--KVDREFYVHMQQEIVATKARKN-LPAAEDDYDGLVNEK-- -PGYLVFNGAVG
--PVDHEFYVMQQEIVATKAKN-LANAEDDYDGLVNER-- -PSYLVFNGTVG
--EVDREFYLGQHEIYTDGAVGEEGHHAFDFDGMKTED -- -PTYVVFNGQAY
--EVDREYYLGQHELYTDGEVGEEGHHAFDFDAMLAEQ-- -PTYVVFNGQAY

-~EVDHEFYFGQHELYTEGQAGEEGHHGFDFDSMRAED --
-KVDHEFYFGQHELYTTGDTGERGHHDFDMEAMAAEE --
~EVDHEFYFGQHELYTTGDTGERGHHDFDMEAMAAEE --
-~EVDHEFYFGQHELYTTGETGEEGHHDFDMEAMAAEE -
-~EVDHELYFGQNELYTTGDVSQDGHHDFDMDAMTAEE -
-~EVDREVYIGQHELYTDKRKAGKKGKHNFDFEAMRNEE -
-~EVDHEIYLGQHELYTDKDAGEEGQHTFDYEAMRNED -
-EVDHEIYLGQHELYTDKDAGEEGQHAFDYEAMRNED - PTYVLMNGEKY
-EVDHEIYLGQHELYTDKDAGEEGQHAFDYEAMRNEE - PTYVLMNGEKY
-~GLEKDAQGKPYRKYDRKAFYIGEQD FYLPKDDRGNFKTYGSPAEGMADMLEVAKGLIPTHVVFNGAVG
~GLKDAKGKPYTYDRAYYIGEQD FYLPKDDRGNFKTYGSPAEGMADMLEKVATGLIPTHVVFNGAVG
~GLRDOQNGRKRVTYDRAYYVGEQGWYI PKDENGRKYKRYANAIEPYGDTLEVMRGLVPTHVTYNGSKG
~GLKDPQGKPLRYDRAYTIGEFDLYIPKDANGKYKDYP TLAESYGDTVAVMRTLTPSHIVFNGRVG
~GLKDPEGKPLHYDRAYTIGEFDLYIPKDKDGKYKDYADLGSSFQDSREAMRTLIPTHVVFNGRVG
~GLRDPQGKLLHYDRVYTIGESD LYI PKDKDGHYKDYPDLASSYQDTRAVMRTLTPSHVVFNGRVG
~GLQDPAGKPLHYDRAYTIGEFDLYIPKDKDGHYKSYPDLASSYQDTREVMRTLTPSHVVFNGRVG
~GLKDEAGNPVKYDRAYTIGEFDLYIPKDENGRYVDYETPGEAYADTVEVHKGLVPTHVVFNGRKG
-GLSDGDGNPLHYDRAYYIGEAD FYVPKDAQGNYKRYNQLMESMEEVLT TMKTLLPSHIVFNGGVG
~GLKDAEGKPVKYDRAYYIGEAD FYVPKDANGRKYKAYD TVHGSMS EVLEVMKTLTPSHVVFNGAVG
~GLSDGEGNRLTYDRKAYYIGEQD FYIAKDDQGRYKAYD TVMGSMNDTLEVMKTL TPSHVVFNGAVG
~GLNDGRGHALRYDRVYYIGEQDLYVPRDEKGNFKSYDSPGEAYTDTEEVMREKLIPTHVVFNGRVG
~GLNDGHGHALRYDRIYYIGEQDLYVPRDERKGNFKSYD SPGEAYSDTEEVMREKLTPTHVVFNGRAG
-GLNDGKGHALKYDRVYYVGEQDMYVPRDERKGNFKSYD SPGEAFTDT EEMMKKLIPSHVVFNGRVG
-GLKDHEGKPVRYDTVYYIGESDHYIPKDEDGTYMRFSDPSEGYEDMVAVMD TLIPSHIVFNGAVG
-GLKDAKGNALRYDRKIYYVGEQDMYVPRDDRGRKYKSYD SPAEGYVDMVEVMRELVPTHVVFNGRV G
~GLKDDKGEPVRYDRIYYIGENDFYVPRDENGTFKTYD SAGEAYADTVEMMRGLVPTHVVFNGAKG
~GLKDHEGKPLIYDRVLYIGESDFYVPRDENGNFKRKFETLGD SYDETLKVMRGLIPTHVVFNGRVG
~GLRNDKGEPARYDKIFYIGENDFYIPRDERGNFKSYESAGDGYDDIVKVHMRGLIPTHVLFNGRVG
~GLRNDKGEPVKYDKIFYIGESDFYIPRDERGNFKSYESAGDGYDDTVKVHMRGLIPTHVVFNGRVG
-~GLKDQDGRPLEKYDRVWYIGEQDYYIPRDKDGKYKRYP TPIASFADMQP LMKGLVPTHIVFNGSVG
~GLKDGAGKPLRYDRIYYIGEQD FYVPKDDKGNYKTYGLPAEAYFDTREVMREKLIPTHEVFNGRVG
-GLKDGKGKPLVYDRVYYVGEQD FYVPRDETGKFKEKYD SPGEAYDETVAAMKTLTPTHIVFNGAVG
-GLTDGHGKELVYDRVYYLGEQDFYIPRDERGEFKRKYD SPGEAYEDTVAVMRTLTPTHIVFNGAVG
-GLTDGQGKPLTYDRIYYVGEQD FYVPRDAEGNYKRKYE SAGDAYADTLEVMRTLTPSHIVFNGAVG
-GLTDGKGNSITYDRVYYVGEQD FYVPRDANGKFKRYESVGEAYADTLEVMRTLTPSHIVFNGAVG
-GLTDGHGKELVYDRVYYVGEQDFYIPRDENGNFKKYE SAGD AMADTLEVMRELTPSHIVFNGAVG
~GLTDGKGKPITYDRVYYVGEQD FYVPRDANGNFKRKYE SAGDAYADTLEVMRTLTPTHIVFNGAVG
~GLKDEKGQPLTYDKIYYVGEQD FYVPKDEAGNYKKYETPGEAYEDAVKAMRTLTPTHIVFNGAVG
~GLKDHKGHELVYDRVYYVGEQD FYVPKDENGKFKREYE SAGEAYPDVLEAMKTLTPTHVVFNGAVG
-~GLHDGKGKALTYDKIYYVGEQD FYVPRDENGKYKKYEAPGDAYEDTVKVMRTLTPTHVVFNGAVG
-GLHDGKGKALTYDKIYYVGEQD FYVPRDENGKYKKYEAPGDAYEDTVKVMRTLTPTHVVFNGAVG
-GLHDGKGNELTYDRVYYVGEQD FYVPRDENGNYKTYEAPGDAYEDTVKVMRTLTPTHVVFNGAVG
-GLHDGKGNERLTYDRVYYVGEQD FYVPRDENGNYKTYEAPGDAYEDTVKVMRTLTPTHVVFNGAVG
-GLHDGKGNRLTYDRVYYVGEQD FYVPRDENGNYKTYEAPGDAYEDTVKVMRTLTPTHVVFNGAVG
-~GLHDGKGNELTYDRVYYVGEQD FYVPRDENGNYKTYEAPGDAYEDTVKVMRTLTPTHVVFNGAVG
-~GLHDGKGNRLTYDRVYYVGEQD FYVPRDENGNYKTYEAPGDAYEDTVKVMRTLTPTHVVFNGAVG
-GLHDGKGNELTYDRVYYVGEQD FYVPRDENGNYKTYEAPGDAYEDTVKVMRTLTPTHVVFNGAVG
-PGCLAPVDREYVLVQSELYLGADSQPGDLATMQAE-QPDAVVF -
PDLPAVDREYVLVQSELYLG----- GDQARMRAE-NPD AMAF
PDLPRVDREYVLVQSEFYLGPDGEPGDLAAMQAE-RPDAVVF
PGLPAVDHEYVLVQSELYLGPQGGVADPEKIAAR-TPDLVVL
-DGLAQADRQYVVVQHELYLGEQGGEVDAARVAGQ-VPDLVVL -

PTYVLMNGEEKY
PTYVLMNGESR
PTYVVMNGEERY
PTYVLMNGEEY

~RALPRKADREYVLVQSELFKDP----DDVDGMFDR-KYQHVVFN-----GSVFRYDPVHS
-NDFPKPDREYVLVQSQYFPDA----GDEKDAMIENRDWTASLIN-----GKIFHYDPVHD
-NALPKADREYVLIQAEHYENP----DDEKTAMMQN-KWSNVVFN-----GGVFRKYDPVHD
~NALPKADREYVLIQAEHYENP----DDEKTAMMQN-KUSNVVFN-----GGVFKYDPVHD
~NALPKADREYVLIQAEHYENP----DDKTAMMEN-QUWSNAVFN-----GGVFKYDPVHD
-NAMPKADREYVLIEHQIFENP----EDVDSMMAN-KWKRDAFN-----AVPFQYDPVHD
~NAMPKADREYVLIEHQIFENP----EDVDSMMAN-KWKRNAFN-----AVPFQYDPVHD

N‘AHPKADREYVL IEHQ II-‘BNP === BDVDSHHAN KWKRNAFN

Cluster Ill -Cluster v

Figure S1, Wei et al.
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Neisseria lactamica NLA 6490-SIAGDN---ALRKARAGETVRMYVGNGGPNLVSSFHVIGEIFDEKVYVEGGKLIN-------ENVQSTIVPAGGSAIVEFKVDIPG--SYTLVD FRAFN-
Neisseria meningitidis FAMIS-SIAGDN---ALKARAGETVRMYVGNGGPNLVSSFHVIGEIFDRVYVEGGKLIN------- ENVQSTIVPAGGSAIVEFKVDIPG--SYTLUDHSIFRAFN-
Neisseria gonorrhoeae NCCPl1945-ATAGDN---ALRKARAGETVRMYVGNGGPNLVSSFHVIGEIFDEKVYVEGGKLIN- -ENVQSTIVPAGGSAIVEFEKVDIPG DHSIFRAFN-
Neisseria meningitidis 22491 -AIAGDN---ALRARAGETVRMYVGNGGPNLVSSFHVIGCEIFDRVYVEGGKLIN- -ENVQSTIVPAGGSAIVEFKVDIPG DHSIFRAFN-
Kingella kingae PYRKOS81-SIAGDN---ALKARVGDRKIRLFVGNGGPNLVSSFHVIGEIFDTVYVEGGALRN - DHSIFRTFN-

Kangiella koreensis Kkor 2024-SLTGDK---SLRANVGETVRLYVGNGGPNLVSSFHVIGCEIFDRVYVEGGNLVN - DHSIFRAFN-
Pseudoalteromonas_haloplanktis PSHAa-STTDEN---SLTARVGETVRLYIGNGGPNLVSSFHVIGEIFDTVYVEGGSLKN- DHSIFRAFN-
Leptospira biflexa serovar Patoc-SLVEER---AITARKVGERVRLYVGNGGPNLVSSFHVIGEIFDSVYTEGGVLANQ- DHSIFRTFN-
Bdellovibrio_bacteriovorus Bd2608-SLVGDN---AMKAKTGERVRLFVGNGGPNLVSSFHVIGEIFDKVYVEGGKLVN -

-~HNVQTTLIPAGGAAIVEFKVEVPG
~ENVQTTLIPAGGSAIVDFTVDVPG
-ENVQTTLIPAGGSAIVEFKLDTTG

Flavobacterium coluunare ATCC_49512-SLVGDN---ALTARKVGERIRLFVGNGGPNLVSSFHVIGEIFDNVHIEGGRKTIN------- HDVQTTLVPAGGAAIVDFEKVEVPG--TLIL
Solitalea canadensis DM _3403-ALTGDK---ALKANVGD RIRLFVCNGGPNLVSSFHVICEIFDNVYVEGGSTLN------- HNVQTTLIPAGGSAITEFKCDVPA--NLIL
Aequorivita sublithincola DSM 14238 -AMTGDN---ALTAKVGERIRLFVGNGGPGLVSSFHVICEIFDRVHVEGGDLIN------— ENVQTTLIPAGGAAIVEFRVDVPG--TFIL
Maricamda ruestringensis DEM 13258 -ALTGDN---AITAKVGETVRLFVGNGGPGLVSSFHVICEIFDKVHVEGGDLIN------~ ENVQTTMIPAGGAAITEFHVNVPG--TFIL
Flavobacterium johnsoniae Fjoh 2418-SLTNGG---ELTAKVGETVRLFVGNGGPNLVSSFHVIGEIFDSVHIECGGSTIN------- KNVQTTLIPAGGAAIVDFRKVETPG--TFIL
Marivirga tractuosa DSM 4126 -ALTGEN---ALTAQVGETVRIFFGNGGPNLASSFHVIGEIFDRVHLEGGESIN------- KNVQTTLVPAGGSAMLEFTVESPD--NLVL
Flavobacteriaceae bacterium FIC 00388-ALMGDK---MLEAKRVGETVRIFVGNGGPNLASSFHVICEIFDRVYMEGCGSKIN------- ENVQTTLIPAGGAAIVEFKVEVPG--EYVI
Chromcbacterium violacewum ATCC_12472-ALAGNQ---ALTARAGERVRIYFGVGGPNLTSSFHIIGAIFDRVYSEGGANIQ------- RNVQTTMVPAGGSAIVEFTPRVPG--NLTL
Belliella baltica DSM 15883 -GLSGEN---ALQARAGETIRIFFGNGGPNLASSFHVIGEIFDRVYVDGGDQIN------- SHNVGTTLVPAGGAAILEFKADVPS--NLVL
P :! homenas_sum is 11-1-SLTGDN---ALQATAGERIRMYVGNGGPNLTSSFHVIGCEIFDRVYFEGGSRKYQ------- ENVQTTLIPAGGSAIVEFKADVPG--NFVL
Sphaerobacter themophxlus DEM 20745-ALTGDN---ALKAKTGE TVRIFFGVGGPNLTSSFHVIGCEVFDRVAP ECALEUV —— -~ ——— SHVQTTMVPAGGATIVEFQVEVPG--NYTL
Thermobaculum terreram ATCC _BAA-798-SLQGSR---ALQAKVGD RVRIFFGVGGPNLASSFHVIGEIFDRVAPECATTWE------- ENVGVTLVPAGGTAMVEFRLNEPG--DYTLUDHSIGRTM -

-~HNIQTTLIPAGGAAITEFKVDVPG
~NDVQTTLIPAGGAATIEFHTRVPG
~RNVQTTLIPAGGAAVVEFHTRVPG

DHAIFRAFN-
DHSIFRAFN-
DHSIFRAFN-

Moraxella catarrhalis 101P30Bl-ALTGEN---ALKAKVGETVRLFVGNGGPNLTSSFHVIGEIFDKVHFECGKGEN -
Burkholderia pseudomallei 668 BURPSE-ALTGER---AMRARTDETVRLFVGNGGPNLVSSFHVIGAVFDEVRADGSNVTQ -
Ralstonia solanacearum PSI07 RP-ALTGDR---ALKARTHETVRLFVGNGGPNLVSSFHVICAIFDRVRFEGGT SMQ-

Ralstonia pickettii 12J Rpic_4015-ALTGDK---ALHAKVGETVRIFVGNGGPNLVSSFHVIGAIFDQUVRYECGGTNVQ------- KNVQTTLIPAGGAAVVKFTARVPG--SYVLVDHSIFRAFN-

Ralstonia_solanacearum GMI1000:RS03038-ALTGDK---AMHAKTGETVRIFVGNGGPNLVSSFHVICAIFDQVRYECGTNVQ------~ KNVQTTLIPAGGAAVVKFTARVPG--SYVLUVDHSIFRAFN-
Camlobacter segnis ATCC 21756 -ALTGDK---ALRAKVGETVRIFFGUVGGPNKTSSFHVIGEIFDHUVYPYGSLTSTP----- IRDVQTVTVAPGGATVVDFKLEVPG--NYILVD
Phenylobacterium_zucineum HLKl-ALTGEK---QLEARVGETVRIYFGVGGPNKTSSFHVIGEIFDNVYNLGSLTSPP----- VEDVQTVTVAPGGATVVDFKLEVPG--NYVLUD
Hyphomicrobium denitrificans Hden0S31-SLTRSH---PLYANAGETVRIYFGVGGPNFTSSFHVICEIFDHVYSLGSVVSPP--- -~ LIGVQTVSVPPGGATIVDFKIDRAG--QYILVD
Polaromonas_naphthal enivoransPnapl326 -ALTKTH---RMEARVGETVRIFFCVGGPNATSSFHVICEVFDRVFSQADLTSPP--- -~ IRNVQTISVPPGGASMVEFKVEVPG--RYILVD
Nitrosospira maltiformis Mmul A1998-ALTEKMY---TMEANTGDNVRIYFGVGGPNLTSSFHIICEVFDKVYDQASLTSPP----- LTDVQTTLVPPGGATIVEFKVDYPG--RYILVD
Pseudomonas_stutzeri CCUG_29243-ALTKTH---KMEVNAGD SVRIFFGVGGPNLISSFHVICEIFDKVFDQASLTSPP----- LTDVQTTLVPAGGATMVEFVADYPG--RYILVD
Ochrobactrum_anthropi Oant_1108-ALTGDN---ALTARVGETVRIYFGVGGPNKTSSFHVICEIFDRVYQLGSLTTEP--- -~ LSDVQTITVPPGGAAAVDIKLEVPG--EYTLVD
Parvibaculum lavamentivorans DS-1-ALAGDN---AIKAKTGETVRIYFGUVGGPNKTSSFHVIGEIMDRKVYTHGSLTSPA----— SLDVQTVTVAPGGATVAEVTFDVPG--RYLLVD
Azospirillum brasilense SpZ45-GLVKDK---PLRASVGETVRIWFGVGGPNFTSSFHVIGEIFDRVHNLCALDTPP----— LENVQTVSVAPGGATMVEFKVDYPG--KYALVD
Azospirillum lipoferum 4B-ALTKDK---PLRAKVGETVRLYFGVGGPNLTSSFHVIGEIFDRVYNMGGLENEP----- AKGIQTVTVAPGGATMVEFEKVDYPG--KYALVD

---DRNIETAPVAPGTTTVGEMEFPVPG
---DRNIETAPVAPGTTTAGEMEFPVPG

PYRIVD
PYKLVD

Halopiger xanaduensis Halxa 3282-GCLTEDGVG-AMEAEVGETARVYFANGGPNFTSALHP ICNVWHRYYRDCGDLLSEP-
Haloterrigena turkmenica Hour 3087 -GLTED--H-AMQANTGETARVYFANGGPNLTSAVHPIGNVWSRYYRDGDLLTDP-

Natromomonas_pharaonis NP1S98A-AFTGNGYG-PMTVDKGD TVRVFFASGGPNLTSSVHP ICNVMSRYYRDGDLLSEP-----DRNIETAPVAPGTVAAWEMETPVPG--PIKIVD
Haloarcula hispanica ATCC 33960-AITPDVHG-APSMQVGETARVYFVTGGPNLDSSFHPIGSVWDEVWQQCSIAGPP--—-— NEYVQTTPVKPGSCAIATLHAEVPG--PIRLVD
Haloarcula marismortui rrmAC2853-AITPDRHG-SPSMQVGETARVYFVTGGPNLDSSFHPIGSVWDEVWQQGSIAGPP--- -~ NRYVQTTPVKPGSCAIATLHAEVPG--PIRLVD
Halomicrobium mizchataei Hwiz 1016-AITPDGYG-SPSIDVGD TARVYFVSGGPNLMSSYHP ICSVWDRVWQQGSIAGEP--- -~ NRFVETTPVPPGSTAITTLHAEVPG--PIRKLVD
Halorhabdus_utshensis Huta 0035-AITENRYG-PVTVDVGD TARVYFVNGGPNLTSSFHP ICCVWDEVHPQCGIGGPP--- -~ HRNIQTTPVMPGSATIATMHFEVPG--PVRLVD
Haloferax mediterranei ATCC 33500-AWTDAGRGPAATVNTGETVRVFFVDGGPNLSSSFHPIGSVWETLYPDGSLSTDP----- QTHIQTRLVPPGSTTVATMS SPVPG--DFKLVD
Haloferax_denitrificans-AWTPNGRGPAATVGTGETVRVYFVDGGPNLSSSFHP ICSVWETLYPECGSLTTEP--- -~ QTHIQTRQVPPGSTTIATHMS SPVPG--DFKLVD
Haloferax _lucentense -AWTPNGRGPAATVGLDETVRVYFVDGGPNLSSSFHP ICSVWETLYPECSLTTEP--- -~ QTHIQTRQVPPGSTTIATHSSPVPG--DFKLVD
Haloferax_wvolcanii HVD_Z141-AWTPNGRGPAATVGLDETVRVYFVDGGPNLSSSFHPIGSVWETLYPEGSLTTERP----- QTHIQTRQUVPPGSTTIATMSSPVPG--DFELVD IS
Nitrosomonas_sp. A!.ZIZ NALZ1Z, 2392 SITGDN---ALKARKVGERVLFIHSQA--NRDSRPHLIGGHADLYWVGGSFSDTP---~-- LTSQETWWVP GGAAVAAAYEFRQPG--LYVY ST NL TR L-
Nitrosomomas_sp. Is79A3 Nit79A3 Z2335-ALTGDN---ALRAKVGEKVLFIHSQA--NRPSYPHLIGGHGDLYWVGGSFSDIP----- LTSQETWFVPAGSAVAAAYEFRKQPG--LYVYYSHNLIEANL-

-NEDSRIHLIGCGHGDLVWPGGSFRENTP-
~NRDTRPHLIGCGHGDWVWE TGKFANPP-
-NRDTRPHLICGHGDWVWETGKFDNPP-
~NRDSRPHLIGCGHGDWVWT TGCKFANPP-
-NRDSRPHLICGHGDWVWT TCKFANAP-

Nitrosococous_oceani Noc_0089-ALTGDN---AMRARVGD SVLFIHSQA
Achromcbacter_xylosoxidans AXYL_02390-ALTGAN---ALTARVGETVLLIHSQA
Pseudomonas_mendocina NE-01 MDS_0146-ALTGDG---ALTARVGETVLFIHSQA
Pseudononas_chlororaphis_subsp. auwreofaciens-ALTGAN---ALTSKVGESVLFIHSQA
Pseudomonas_fluorescens_Pf-5 PFL_SS501-ALTGAN---ALTARVGESVLFIHSQA

---MVDKETWHVNGGESVAALYTFRQPG
---QKDLETWFIRGGSAGAALYTFRQPG
---ERNLETWFIRGGSAGAALYTFRQPG
---QRNMETWFIPGGSAVAALYTFRQPG
---QRNLETWFIPGGSALAALYTFRQPG

LYAYNHNL I QAJF M-
VYAYYUNHNLIEMFE-
VYAYUNHNLIEAME-
TYVYSHNLIEAME-
TYVYLINHNL IEAME-

Starkeya novella: Snov_1147-ALTGEN---AMTAKVGETVLFIHSSA--NRDTRPHLIGGHGDHVWE RGCKFHNPP----- ARDLETWFVAGGS AAVATYKFLQPG--IVAYVWNHNLIEARE-
Shewanella amazonensis Sama 2681 -ALTGKH---AMPARVGESVLFIHSQA--NRDTRPHIIGGHGDYVWAAGSFADRP----- QRDLETUMVAGGS AAAALYTFRQPG-- LHAYVN HNL TEAMT M-
Shewanella loihica Shew 3335-ALTGKN---AMTAKVGESVLFVHSQA--NRDTRPHIIGGHGDYVWPAGSFTDAP----- QTNLETWMVAGGSACAALYTFRQPG--LYAYV NLIEATI-
Shewanella denitrificans Sden 348Z-ALTGKN---SMTAKLGESVLFIHSQA--NRDTRPHIIGGHGDYVWNTGSFSDRP----- ARDLETWHIAGGCAGAALYTFLQPG--LYAYVRNHNL IEAT M-
Bradyrhizobium_sp. BTAil BBta 6826-ALTGKN---ALTANVGENVLIVHSQA--NRDSRPHLICGHGDYVWE TGCKFSNAP----- ETGLETWFIRGGSAGAALYKFLQPG--IYAYYTHNLIEA
Bradyrhizobium sp. ORSZ78 BRAD01Z227-ALTGRKN---ALTANVGENVLIVHSQA--NRDSRPHLI ETGLETWFIRGGSAGAALYRFLQPG--IYAYYT HNL IEA
Bradyrhizobium jsponicum blr7089-ALTGEN---ALTANVGENVLIVHS QA--NRDSRPHLIGGHGDYVWE TGKFGNAP----- EVGLETWFIRGGS AGAAMYKFMQPG--IYAYYTHNLIEARD -
Fhodobacter _sphaeroides ATCC_17025-ALTGEG---ALRAKVGDNVLFVHSQP--NRDSRPHLIGGHGDLVWE TGCKFHNAP----- ERDLETWFIRGGSAGAALYRKFLQPG--VYAYUNHNL IEANH-

Phodopseudomonas_palustris BisAS3 RP-ALTGEH---ALTARVGETVLIVHS QA
Chelativorans sp. ENCl-ALTGDN---ALTARKVGETVMIVHAQA
Mesorhizobium _sp. BNCl: Meso_4273-ALTGDN---ALKAKVGERVLIVHSQA
Mesorhizobium ciceri Mesci_6041-SLTGDN---AMKARVGETVLIVHSQA
Mesorhizobium_opportunistum Mesop 603-SLTGDN---AMKSKVGETVLIVHS QA
Pseudomonas_entomophila PSEENSZZ6-ALTGKQ---ALAARVGETVLIVHSQA
Fhodopseudomonas_palustris TIE-1 Rpa. ~ALTGNN---AMTARVGD TVLIIHSQA

-NRDSRPHLICGHGDHVWE TGCKFANPP-
~NRDTRPHLIGCGHGDHVWEEGKFANPP-
~NRDTRPHLICGHGDFVWEQCGKFANAP-
~NRDTRPHLICGHGDYVWEQGKFANPP-
-NRDTRPHLIGCGHGDYVWELCGKFANPP-
~NRDTRPHLIGCGHGDYVWASCKFANPP-
-NRDTRPHLIGCGHGDYVWETGKFSNPP-

---EVDLETWFIRGGSAGAALYTFLEPG
---ARDLETWFIRGGSAGAATYTFLKPG
---DRDLETWFIRGGSAGAAFYMFRQPG
---AKDLETWFIRGGSAGSALYTFLQPG
---ARKDLETWFIRGGSAGAALYTFLQPG
---QRNLETWFIPGGAAGAALYTFRQPG
---ETNLETWFVRGGSAAAALYTFRQPG

VYAYV NLIEAWE-
LYAYUNHNLIEAIE-
VYAYUNHNLIEARE-
VYAYWHNLIEAVE-
VYAYUNHNLIEAWE-
LYTYLNHNL IEARTM-
IYAYYNHNLIEGIE-

Phizobium etli CFN_4Z PHE PFO0SZS5-ALTGEN---AMTAKVGETVLIVHSQA--NRDTRPHLIGGHGEYVWATCGKFLNPP----- DTDQETWFIPGGTAGAALYTFAQPG--IYAYV NLIEAFE-
Thizobium sullae-ALTGEN---ALTAAVGERVLIVHSQA--NRDTRPHLIGGHGEYVWRTCRFVNVP----- DRDQETWFIPGPTRGAAYYTFEQPG--IYAYY NLIEMFE-

Sinorhizobium fredii NGRZ34 NGRc09950-ALTGDN---ALKAAVGERVLIVHSQA--NRDTRPHLIGGHGDYVWATGKFRNLP----- DRDQETWFIPGGTAGAAFYTFEQPG--IYAYV NLIEAFE-
Sinorhizobium meliloti 1021 _SMalZS0-ALTGDS---ALKAAVGERVLIVHSQA--NRDTRPHLI DVDQETWFIPGGTAGAAFYTFEQPG--IYAYY NLIEMFE-
Agrobacterium tunefaciens CCNWGS0Z86-ALTGEH---ALQAAVGERVLIVHSQA--NRDTRPHLIGGHGDYVWATGKFRNPP----- DLDQETWFIPGGTAGAAFYTFEQPG--IYAYV NLIEAFE-
Sinorhizobium medicae Smed 6278 -ALTGDN---ALRATVGERVLIVHSQA--NRDTRPHLIGGHGDYVWATGKFRNPP----- DVDQETWFIPGGTAGAAFYTFEQPG--IYAYUW INLIEAFE-
Achromcbacter_cycloclastes-ALTGDH---ALTAAVGERVLVVHSQA--NRDTRPHLIGGHGDYVWATGKFRNPP----- DLDQETWLIPGGTAGAAFYTFRQPG--VYAYV NLIEAFE-
Pseudomonas_sp. _G-179-ALTGDN---ALQAKVGD RVLILHSQA--NRDTRPHLIGCGHGDYVWATCKFANPP----- ELDQETWFIPGGAAGAAYYTFQQPG--IVAY VN HNLIEAFE-

Alcaligenes faecalis-ALTGDK---AMTAAVGERVLIVHSQA--NRDTRPHLIGGHGDYVWATGKFNTPP----- DVDQETWFIPGGAAGAAFYTFQQPG--IYAYVNHNLIELFE-

Ochrobactrum anthropi Oant_4379-ALTGDR---AMTAAVGEKVLIVHSQA--NRDTRPHLIGGHGDYVWATGKFNTPP----- DUVDQETWFIPGCAAGAAFYTFQQPG--IVAYVWNHNLIEAF E-

Brucella microti BMI IIZ54-ALTGDK---ALTAKVGEKVLIIHSQA

Brucella melitensis_ATCC_ 23457 BMEA -ALTGDRK---ALTARKVGERVLIIHSQA
Brucella sbortus $19 BAbS19 II08720-ALTGDK---ALTAKVGEKVLIIHSQA
Brucella ovis BOV_A0Z36-ALTGDK---ALTAKVGEKRVLIIYSQA

Brucella canis BCAN BOZ6l1-ALTGDK---ALTAKLGERVLIIHSQA

-NRDTRPHLIGCGHGDYVWATGKFNTPP-
~NRDTRPHLIGCGHGDYVWATGKFNTPP-
-NRDTRPHLIGCGHGDYVWATGKFNTPP-
-NRDTRPHLIGCGHGDYVWATCGKFNTPP-
~NRDTRPHLIGGHGDYVWATGKFNTPP-

---DVDQETWFIPGGAAAAAFYTFRQPG
---DVDQETWFIPGGAAAAAFYTFRQPG
---DVDQETWFIPGGAAAAAFYTFRQPG
---DVDQETWFIPGGAAAAAFYTFRQPG
---DVDQETWFIPGGAAAAAFYTFRQPG

IYAYUNHNLIEAFE-
IYAYUNHNLIEAFE-
IYAYUNHNLIEAFE-
IYAYVY NLIEAFE-
IYAYY NLIEAMFE-

Brucella suis_ATCC_23445_BSUIS BOZ6S-ALTGDK---ALTAKFGERVLIIHSQA--NRDTRPHLIGGHGDYVWATGKFNTPP----- DVDQETWFIPGGAAAAAFYTFROQPG--IYAYVQN UNLTELFE-
Actinoplanes missouriensis 431-QYAHRP----LPARAGD RIRFUVLNAGPNRTSAFHVU QFDTVYREGRWQLR---PGDAGGAQVLDLVPAAGGFVETVLPEAG--DYPFVE
Actinosynnena mirum DEM 43827 -QYAHRP----LTARAGERVRFWLLDVGPNRSGAFHVVGAQFDRVYAEGAYRLQ---PDDPGGSQVLPLAPAEGGFVETVFPEAG--HYPF
Micromonospora awantiaca ATCC_Z7029-QYAHRP----LPARAGERVRVWLLDAGPNRDSSFHIVGAQFDTVYREGHWENR---PTDPGGAQVLSLTPAGGGFVETVFPAAG--HYPF
Cellwlomonas_fimi ATCC_484_CPO02666-QYRDRP----LEVTAGD RVRFWVLDAGPNRPSAFHVVGTQFDTLYREGDWVLRDGGS TGTGGAQVLALAPAEGGFVELTVPQPG--TYPF
Cellvibrio_gilvaus ATCC_13127 CPO0ZE6-QYRDRP----LTAAVGERVRLWVLDAGPNRPSAFHVUVGGQFDTVFREGDYTLRAGGS TGTGGAQVLALQPAEGGFVELTFPQAG--TYPF T
Nitrospira_defluvii NIDE4Z5-KAGGDF----LDAKPGERVRFYFVNAGPNNVSAVHP IAEIUDDVWESCNPANH------ TRGVQTQLIPPAGAAILDMVLDNND-GVYPIUTHSLTDALR-
Nitrosococcus_halophilus: Nhal 108Z2-ENATLT----LQSEPGERVRIVYFVNANINMPVALHP IAGIWDRVYVNCNPRNV------ LYGVQTHNIAVATGDMLDIVSPADRPTNNAIVDHTHSALNR-
Nitrosomonas_ewropasa NE0924-SEATSW----LOQAKPGERVRIYFVNAGPNELSSLHP IAGIWDRVYPSCNPRNV------ QYALQSYLIGAGDAATLDLISPVEG--ANAIVDHSMRHAHS-
Nitrosomonas europaea ATCC_19718-SEATSW----LOQARPGERVRIYFVNAGPNELSSLHPIAGIWDRVYPSGNPRNV------ QYALQSYLIGAGDAATLDLISPVEG--ANAIVDHSMRHAHS-

Nitrosomonas eutropha C91-PEATRW----LQAKPGERVRIYFVNAGPNEFSSLHPIAGIWENVYP SCNPRNV - ANAIVDHAMNHALT-
Nitrobacter_hamburgensis X14-EHATQT----LEAKPGERVRIYMVNAGPNEFSGCFHP IAGIWDRIYP SGNPRENV------MVCHMQNYTLAPGD AATFDLISPREG--AYALUNHSMRAALS-
Nitrobacter winogradskyi: Mwi_2648-EHATQT----LEARPGERVRIVYMVNAGPNEFSGFHPIAGIWDRIYPSGNPRNV - ---MVGMQNYTLAPGDAATFDLISPREG--AYALUNHEMRAALT-

Nitrobacter winogradskyi Nb-2S55-EHATQT----LEAKPGERVRIYMVNAGPNEFSGFHPIAGIWDRIYPSGNPRNV------ MVGMQNYTLAPGDAATFDLISPREG--AYALVNHSHRAALT-

---QYALQSYTIGPGDAATLDLISPVAG

Cluster | Cluster Il Cluster Ill -Cluster v

Figure S1, Wei et al.



(c) Halomonas_alimentaria FJ686149-EF I[VNIKET(
Halomonas_sp. PBN3-EFI[VNIKET(
Halomonas_shengliensis FJ686158-EFI[VNIKET(Q
Halomonas_denitrificans_GQ384047-EFI[VNVKET(
Halomonas_fontilapidosi FJ686147-EFI[VNIKET(
Halomonas_cerina GQ384052-EFI[VNVKET(
Halomonas_nitroreducens FJ686148-EFI[VNVKET(
Kangiella koreensis DSM 16068-EFI[VNVKET(Q
Marinobacter_ aquaeolei VT8-EFI[VNVKET(
Marinobacter sp. ATCC49840-EFI[VNVKET(
Marinobacter sp. ClS70-EFI[VNVKET(Q

Hahella chejuensis KCTC 2396-EFIVNVKET(
Pseudomonas_stutzeri ATCC 17588-EFIVNVKET(
Pseudomonas_stutzeri CCUG 29243-EFIVNVKET(
Pseudomonas_fluorescens_QB8rl-96-EFI[VNVKE T
Pseudomonas_sp._ I-Bh25-14-EFIVNVKET(
Pseudomonas_aeruginosa PAT-EFI[VNVKET(
Pseudomonas_aeruginosa PRO1-EFI[VNVKET(
Pseudomonas_aeruginosa LESBS8-EF I[VNVKET(
Achromobacter_sp. DBTN3-EFI[VNVKET(
Burkholderia cepacia AB092344-EFI[VNVKET(Q
‘hiobacillus_denitrificans ATCC_25259-EFI[VNVKET(
Dechloromonas_aromatica RCB-EFE[VNVKET(Q
Dechlorosoma_suillum P$-EFFVNVKET(
Aromatoleum_aromaticum_ EbN1-EFVVNVKET(
Azoarcus_sp._ KH32C-EFLIVNVKET(Q
Rubrivivax_gelatinosus_IL144-EFIVNVKET(
Alicycliphilus_denitrificans_K601-EFV[VNVKET(
Acidovorax ebreus TPSY-EFLVNVKET(Q
Acidovorax_sp. JS42-EFLVNVKET(Q
Aquaspirillum_sp. DSM 12823-EFL|VNAKET(
Comamonas_denitrificans DQB865926- EFLIVNAKET(
Comamonas_nitrativorans FN555565- EFLVNAKET(
Brachymonas_denitrificans ABIS6B31-EFL[VNAKET(
Brachymonas_denitrificans CBG92409-EFLIVNAKET(
Sideroxydans_lithotrophicus_ES-1-EFLVNAKET(
Pseudogulbenkiania_sp. NH8B-EFV[INAKET(
Herbaspirillum_sp. I-Bhl15-17-EFV[VNAKET(
Cupriavidus_metallidurans CH34-EFV[INAKET(Q
Cupriavidus_necator_ location 1..778-EFV[INAKET({
Burkholderiaceae bacterium N52-EFV[ISAKET(Q
Cupriavidus_sp. N24-EFV|IINAKET(
Ralstonia_eutropha JMP134-EFV[INAKET(
Cupriavidus_taiwanensis_LMG_19424-EFV[INAKET(
Ralstonia_pickettii DTP0602-EFV|INAKET(
Cupriavidus_necator N-1-EFV[INAKET(
Ralstonia_eutropha H16-EFV|INAKET(
Accunulibacter_phosphatis UW-1-EWV|IINIKET(
Dechlorospirillum _sp. I-Bh37-22-EWV[INIKET(Q
Thauera_sp. MZ1T-EWV[VNVKET(H
Pseudomonas_stutzeri DSM 10701-EWVVNVKET(
Bordetella petrii AMI02716-EWV[VNVKET(Q
Comamonadaceae_bacterium_ I-Bh25-7-EWV[VNIKET(
Magnetospirillum magneticum AMB-1-EFV[VNVKET(
Rhodanobacter_sp. D206a-EFV[VNIKET(
occus_pantotrophus_ location 1..1791-EFI[VNVKET(
Paracoccus_sp. 62-EFI[VNVKET(
Paracoccus_denitrificans PD1222-EFIVNVKET(
Paracoccus_sp._ I-Bh37-1-EFI[VNVKET(
Polymorphum_gilvum_ SLO03B-26A1l-EFIVNVKET(
Labrenzia_sp. CIB10-EFIVNVKET(
Stappia_aggregata IAM 12614-EFI[VNVKET(
Ruegeria_pomeroyi DSS-3-EFIVNVKET(
Dinoroseobacter_shibae DFL_12-EFI[VNVKET(Q
Roseobacter denitrificans OCh 114-EFLIVNVKET(
Roseobacter litoralis Och 149-EFL[VNVKET(Q
Rhodothermus_marinus_DSM 4252-LWV[VNVKET(Q
Methylomirabilis oxyfera FP565575-EWV|INIKET(
Kuenenia_stuttgartiensis CT573071-EWV[LNVKET(
Nitratiruptor_sp._ SB155-2-EWV[INVKET(Q

KVRLVNYENLDA--LSTVEIDTSRFLHDGG--WDAS---GRYFLTAANESNQIVVIDAQERELEAIVDVG--KIPHEGRG
KVRLVNYENLDA--LSTVEIDTSRFLHDGG--WDAS---GRYFLTAANESNQIVVIDAQERELEAIVDVG--KIPHPGRG-
KVRLVNYENLDA--LSTVEIDTSRFLHDGG--WDAS---GRYFLTAANESNQIVVIDAQERELEAIVDVG--KIPHPGRG-
KVQLVNYENLEA--LSTVEIETSRFLHDGG--WDAS---GRYFLTAANESNQIVVIDAQERELEAIVDVG--KIPHPGRG-
KVQLVNYEDLDA--LSTVEIETSRFLHDGG--WDAS---GRYFLTAANESNQIVVIDALERELEEIVDVG--KIPHPGRG-
KVQLVNYEDLDA--LSTVEIDTSRFLHDGG--WDST---GRYFLTAANESNQIVVIDAQERALEAIVDVG--KIPHPGRG
KVQLVNYEDLDA--LSTVEIDTSRFLHDGG--WD5T---GRYFLTAANESNQIVVIDAQERELEAIVDVG--KIPHPGRG-
QIKLVNYSDIDN--LQVTTIDAAPFLHDGG--WDSS---RRYFLTAANENDTIAVVDAEDRELEALIPVE--RIPHPGRG-
KIMLVNYEDMEN--MNITSIDAAEYLHDGG--WDAS---MRYFLTAANNSNKIAVVDAQDRNLEAIVDVG--KIPHPGRG
KIMLVNYEDMEN--MNITSIDAAKFLHDGG--WDAS---MRYFLTAANNSNKIAVVDAQDRNLEAIVDVG--KIPHPGRG-
KIMLVNYEDMEN--MNITSIDAAKFLHDGG--WDAS---MRYFLTAANNSNKIAVVDAQDRNLEAIVDVG--KIPHPGRG-
KILLVNYEDINA--LKVTTIDAARFLHDGG--WDNT---HRYFLTAANQSNKVAVIDSKDGALEALIDVG--AIPHPGRG
KVMLVNYEDINN--LTTTMIGTAPFLHDGG--WDVS---HRYFMTAANNSNKVAVIDSKERKMARLVDVG--KIPHPGRG-
KVLLVNYEDINN--LTTTMIGTAPFLHDGG--WDVS---HRYFMTAANNSNKVAVIDSKERKMAALVDVG--KIPHPGRG-
KVMLVNYQDIKN--LTITSIDAAPFLHDGG--WDSS---HRYFMTAANNSNKVAVIDSKERKLTALVDVG--KTPHPGRG
KILLVNYKDMDN--LTTTSINAAPFLHDRG--WD5T---HRYFMTAANNSNKVAVVDSKERKLSALVEVG--KIPHPGRG-
KVLLVNYKDIDN--LTITSIGAAPFLHDGG--WDSS---HRYFMTAANNSNKVAVIDSRDRRLSALVDVG--KTPHPGRG-
KVLLVNYKDIDN--LTVTSIGAAPFLHDGG--WDSS---HRYFMTAANNSNKVAVIDSKDRRLSALVDVG--KTPHPGRG
KVLLVNYKDIDN--LTVTSIGAAPFLHDGG--WD55---HRYFMTAANNSNKVAVIDSKDRRLSALVDVG--KTPHPGRG-
KVLLVNYKDIDN--LTVTSIGAAPFLHDGG--WDSS---HRYFMTAANNSNKVAVIDSKDRRLSALVDVG--KTPHPGRG-
KVLLVNYKDIDN--LTVTSIGAAPFLHDGG--WDSS---HRYFMTAANNSNKVAVIDSKDRRLSALVDVG--KTPHPGRG
KVLMANYEDINN--LKVTEIEAARFLHDGG--WD5 T---HRYFMSAANASNKIAVVDSKKQKLTALVEVG--KIPHPGRG-
MVYSVDYRDLNN--LKIKMIEAAPFLHDGG--FEST---HRYFMDAANASNKIAVIDTKEGKLEKLVPVG--KTPHPGRG-
MVYSVDYRDLSN--LKIKMIEAAPFLHDGG--FEST---HRYFMDAANASNKIAVIDTKDGKLAKLVDVG--KTPHPGRG
KTLMVDYSDIQN--LKTTEIGSAPYLHDGG--WDAS---KRYFMVAANQSNKVAAIDAKDGKLAGLVDVG--KIPHPGRG-
KTLMVDYSDIKN--LKMTEIGSARFLHDGG--WDLS---KRYFLVAANQSNKVARIDAKEGKLAGLIDVG--KIPHPGRG
KTLMVDYSNLDA--LKMTEIGSAPFLHDGG--WDAT---KRYFFVAANQSNKITVIDAKEDKLAAIVEVG--KIPHPGRG
KTMMVDYSNLNA--LKMTEIGSAPFLHDGG--WDSS---KRYFMVAANNSNKVAAIDAKDGKLAGLTEVG--KIPHPGRG-
KTMMVDYSNLNA--LKTTEIGSAPFLHDGG--WDAS---KRYFMVAANNSNKIARIDAKDGKLAGLTEVG--KIPHPGRG
KTMMVDYSNLNA--LKTTEIGSAPFLHDGG--WDAS---KRYFMVAANNSNKIAAIDAKDGKLAGLTEVG--KIPHPGRG
KVWMVDYTDLTN--LKTKQIDTAKYLHDGG--FDAS---GRYFMTAANASDKIVVIDTKESKLEAIVDVG--KIPHPGRG-
KVWMVDYTDLTN--LKTTQIDTAKYLHDGG--FDAS---GRYFMTAANASDKIVVIDTKESKLEAIVDVG--KIPHPGRG
KVWMVDYTDLTN--LKTKQIDTAKYLHDGG--FDAS---GRYFLTAANASDKIVVIDTEESKLEAIVDVG--KIPHPGRG-
KIYMVDYTDLTN--LKTTTLDSAKFLHDGG--FDST---GRYFMTAANASNKIAVVDTKEDKLAALVDVG--KTPHPGRG-
KIYMVDYTDLSN--MKITALDSAKFLHDGG--FDST---GRYFMTAANASNKIAVVDTKEDKLARLVDVG--KTPHPGRG
KIYMVNYSDLTN--LKMTVIDAARFLHDGG--FDST---GRYMMVAANASNKIAVVDTKEDKLAAMVDVG--KTPHPGRG-
KIMMVNYSDLNN--LKTTTINAAKFLHDGG--FDRT---GRYFFVAANASNKIAVVDTKEDKLAGLVDVG--KTPHPGRG-
KIMIVNYQDLKN--LKTTTLDAAKFLHDGG--FDST---GRYFMVAANASNKIAVVDTKDDKLAARLIDVG--TTPHPGRG
KILMVDYSDLKN--LKTTTIDSAKFLHDGG--FDST---GRYFLVAANASNKIAVVDTKEDKLAALVDVG--KTPHPGRG-
KILMVDYSDLKN--LKTTTIDSAKFLHDGG--FDST---GRYFLVAANASDKIAVVDTKEDKLAALVDVG--KTPHPGRG-
KILMVNYADLNN--LKTTTIDSAKFLHDGG--FDAT---GRYFLVAANASNKIAVVDTKEDKLAARLIDVG--KTPHPGRG
KIMMVNYADLNN--LKTTTIDSAKFLHDGG--FDAT---GRYFLVAANASNKIAVVDTKEDKLAALIDVG--KTPHPGRG-
KIMMVNYADLNN--LKTTTIDSAKFLHDGG--FDAT---GRYFLVAANASNKIAVVDTKEDKLAALVDVG--KTPHPGRG-
KILMVNYSDLAN--LKTTTIDSAKFLHDGG--FDST---GRYFLVAANASDKIAVVDTKEDKLAARLVNVG--KTPHPGRG
KILMVNYSDLSN--LKTTTIDSAKFLHDGG--FDST---GRYFLVAANASDKIAVVDTKEDKLAALIEVG--KTPHPGRG-
KILMVNYSDLSN--LKTTTIDSAKFLHDGG--FDAT---GRYFLVAANASDKIAVVDTKENKLAALINVG--KTPHPGRG-
KILMVNYSDLSN--LKTTTIDSAKFLHDGG--FDAT---GRYFLVAANASDKIAVVDTKEDKLAALIDVG--KTPHEGRG
MIRLVNYSDLAN--LKETTINSAKFLHDGG--WDSS5---KRYFLVAANASNKVAVVDTKEGKLARLVDTA--KIPHPGRG
QIKLVDYSDIKN--LKETTIESAKFLHDGG--WDST---KRYFLVAANASNKVAVVDTKEGKLAALVDTK--3SKPHPGRG-
QILLVDYSDIKN--LKSIAIESAKFLHDGG--WDMS---KRYFMVAANASNKVAAVDTKEGKLAALVDTA--KIPHEPGRG
QIMLVDYTDIKN--LKTTTIESAKFLHDGG--WDAS---HRYFMVAANASNKVAAVDTKTGKLARLIDTA--KIPHPGRG
QILLVDYTDLKN--LKTTTIESAKFLHDGG--WDAS---GRYFMVAANASNKVAAVDTKTGKLAALVDTA--KIPHPGRG-
QILLVDYSDIEN--LKTTTIGSAKFLHDGG--WDAS---KRYFLVAANASNKIAAVDTKTGKLAALVDTA--KIPHPGRG
LILLVDYSDIKN--LKVTSIEAERFLHDGG--FDAS---KRYFLVAANARNKIAVVDTKEDKLVGMVEVG--ATPHPGRG
QILLVNYQDLKN--LKVTAIEAERFLHDGG--FDKT---GRYFLVAANARHKVAIVDTKDNKLVSVVESGG-QTPHPGRG-
KILLVDYTDLDN--LKTTEISAERFLHDGG--LDGS---HRYFITAANARNKLVVIDTKEGKLVAIEDTGG-QTPHEGRG
KILLVDYTDLDN--LKTTEISAERFLHDGG--LDGS---HRYFITAANARNKLVVIDTKEGKLVAIEDTGG-QTPHPGRG
KILLVDYTDLKN--LKTTEIEAERFLHDGG--LDGS---HRYFITAANARNKLVVIDTKEGKLVAIEDTGG-QTPHPGRG-
KILLVDYTDLKN--LKTTEIEAERFLHDGG--LDST---HRYFITAANARNKLVVIDTKEGKLVAVEDTEG-LTPHEGRG
KILLVDYSDLKN--LKTTEIEAERFLHDGG--LDST---HRYFLVAANARNKIAVVDTKEGKLTALIDTEG-QTPHPGRG
KILLVDYSDIKN--LKTTEIEAERFLHDGG--FDST---KRYFLVAANARGKVAVVDTKEGKLTALLETGG-QTPHPGRG-
KILLVDYSDIKN--LKTTEIEAERFLHDGG--FDST---KRYFLVAANARGKVAVVDTKEGKLTALLETGG-QTPHPGRG
KILMIDYSDIKN--LKVTEIEAERFLHDGG--FD55---KRYFLVAANARGKVAVVDTKDSTLTALVETGG-QTPHPGRG
KILLVDYSDIRN--LKVTEIEAERFLHDGG--LDST---KRYFLTAANARNKIAVIDTKEGELTALLDSDG-LTPHPGRG-
KIMMVDYSDIDA--LKITEINAERFLHDGG--LDST---QRYFLTAANARGKIVVIDTKESKKVAVIETEG-ETPHEGRG
KIMMVDYSDMDA--LKITEINAERFLHDGG--LDST---QRYFLTAANARGKIVVIDTKESKKVAVIETEG-ETPHPGRG
QIWLVDYSGVAQGKVS IDVLKAEQFLHDGG--WDHT---KRYFLVAANNKNKVVVVDVQEKEVEAIVETG--RRPHPGRG-
LIWLVDYSDLKN--LEKMTQIQGEKFLHDGG--WDST---KRYFMVAANMANKVVVIDVEKGKLEAIFESG--IKPHPGRG
LILLVDYSDIKN--LKVTTIESERFLHDGG--WDKS---HRYFLVAANMRDKLVVVDTKTKKLEAIVETG--IKPHPGRG-
QVWLYNYSDPRD--PKIHMLMAERYLHDGG--WDLT---KRYFLVAANARNKVVAVDTKDGEIARARIIPTGG-TKPHPGRG-

Methylomonas methanica MC09- IFATALENAG

Methylomonas_sp. l6a GQz41349-VFAIALENAGQVWIVDYNKEGFP-VT-KIEKVGRHLHDAF--LTHG-

QVWIVDYKEDGFP-VT-KIEKVGRHLHDAF--LTHG---GKKLMVASYDDS IVAAIDLEERKLIKQLPAG--CVPHVGGG
-GKKLMVASYDDSIVAAIDLEKRELIKQLPAG--CVPHVGGG-

Methylobacter tundripaludum SV96- IFAIALENAGQVWVVDLK-EGFP-VT-KIENVGRHLHDAF--LSHG---GSKLMVASYDDSIVTAIDLKDRKIIKKLEAG--CVPHVGGG:
Methylomicrobium album BG8-VLVVALENAGQVWVVDLK-DDFP-VT-KIENVGRHLHDAF--LTHN---GTKLMVASYDDSIVTAIDLKERKIIKKLDAG--CVPHVGGG
Nitratifractor salsuginis DSM 16511- YFSFALKDGGHVYIVDYSKPDFP-VVGDIPNIGKILHDAF--ENEGVDEGRFVYVASQGSDLMGVVDLKTKKLARKIYTGEPGTKPHPGQG-
Sulfurovum_sp. NBC37-1-YFSFALKDAGHVYVVDYSKPDFP-IVGDIPNIGKVLHDAFLNENEGEDFGRYVQVASQGSDLMGIVDQKTMQLAAKVHTGKKSKPHPGQG-
sulfurimonas_autotrophica DSM 16294- YIAFALKDAGHVYIVDYSKPNFP-IVGDIPNIGKILHDGF--ENEGKEIGRYLMQASQGSDVMGVVDFKTKSLVAKVYTGPGSKPHEPGQG
sulfurimonas denitrificans DSM 1251- YFAFALKDGGHVYIVDYSKPTFP-IVGDIPNIGDILHDGF--LNEGKEIGRYLFIASQGSDVVGVVDFKTKSLVTKIYTGPASKPHEPGQG:
Sulfurimonas_gotlandica GD1- YIAFALKDGGHVYIVDYSKPNFP-IVGDIPNIGDILHDGF--LNEGKEIGRYLFIASQGSDVVGVVDFKTKSLVTKIYTGPSAKPHPGQG-

Cluster | Cluster Il

Cluster Ill
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(d)

Halomonas_alimentaria FJ686149- ANFVDPEHGPVWATSHLGDATIQLIGTDP-----
Halomonas_sp. PBN3-ANFVDPEHGPVWATSHLGDATIQLIGTDP-----
Halomonas_shengliensis FJ686158- ANFVDPEFGPVWATSHLGDATIQLIGTDP----—
Halomonas_denitrificans_ GQ384047-ANFVDPEFGPVWATSHLGDATIQLIGTDP-----
Halomonas_fontilapidosi FJ686147- ANFVDAEHGPVWATSHLGDNTISLIGTDP-----
Halomonas_cerina GQ384052-ANFVDPEFGPVWATSHLGDATVQLIGTDP-----
Halomonas_nitroreducens FJ686148- ANFVDPEFGPVWATSHLGDNTIQLIGTDP-----
Kangiella koreensis_DSM 16069-ANFIDPDNGPVWATSALGNANITLIGTDP-----
Marinobacter_aquaeolei VT8-ANFVDPEHGPVWATSHLGDQTIQMIGTDP-----
Marhmbaxegﬁp:}TCC@E4DfANFVDPEHGPVWATSHLGDQTIQMIGTDP —————
Marinobacter_sp. C1570-ANFVDPEHGPVWATSHLGDQTIQMIGTDP-----
Hahella_chejuensis KCTC 2396- ANFTDAKYGPVWATSHLGDGS IAVIGTDP-----
PSeudomonas_stutzer:i_ATCC_l'?ﬁEE ~-ANFVHPKFGPVWATSHLGDETISLIGTDP-----
Pseudomonas_stutzeri CCUG 29243- ANFVHPKFGPVWATSHLGDETISLIGTDP-----
Pseudomonas_fluorescens_Q8rl-96- ANFNHPLYGPVWATSHLGDAGVSLIGTDP-----
Heudommﬁs_sp:}—mﬂ5—14fANFNHPKYGPVWATSHLGDESISLIGTDP —————
Pseudomonas_aeruginosa PA7T- ANFVHPKYGPVWS TSHLGDGS ISLIGTDP----—
Pseudomonas_aeruginosa PAOl- ANFVHPKYGPVWS TSHLGDGSISLIGTDP-----
Pseudomonas_aeruginosa LESB58- ANFVHPKYGPVWS TSHLGDGSISLIGTDP-----
Admomdmcteaﬁp:PBﬂBfANFVHPKYGPVWSTSHLGDGSISLIGTDP —————
Burkholderia cepacia AB092344-ANFVHPKYGPVWSTSHLGDGSISLIGTDP-----

‘hiobacillus_denitrificans ATCC_25259-ANFVDPKFGPVWATGHLGDDS IALIGTDP-----

Dechloromonas_aromatica RCB-ANFIDPKFGPVWATGHLGDES ITLIGTDP----—
Dechlorosoma_suillum P$-ANFVDPKFGPVWATGHLGDDSISLIGTDP-----
Aromatoleum aromaticum EbN1-ANFTHPKYGPVWATGHLGDDTIALIGTDP-----
Azoarcus_sp. KH32C-ANFVHPKYGPVWATGHLGDDS IALVGTDP-----
Rubrivivax_gelatinosus_IL144- ANFVHPKFGPVWATGHLGDETISLIGTDP-----

Alicycliphilus_denitrificans K601- ANFIHPKYGPVWATGHLGDETISLIGTDP-----

mﬂdmmra{ﬁbram_TNYfANFTHPKYGPVWATGHLGDETISLIGTDP —————
Acidovorax_sp. JS42- ANFTHPKYGPVWATGHLGDETISLIGTDP-----
Aquaspirillum sp. DSM 12823 - ANFKHPKFGPVWATSDLGDEGISLIGTDP-----
Comamonas_denitrificans DQB65926- ANFKHPKFGPVWATSDLGDEGISLIGTDP-----
Comamonas_nitrativorans FNS555565- ANFKHPKFGPVWATSGLGDES IALIGTDP-----

Brachymonas_denitrificans ABIO6831- ANFEHPKFGPVWATSHLGDESISLIGTDP-----
Brachymonas_denitrificans_ CBG92409- ANFEHPKFGPVWATSHLGDESISLIGTDP----—

Sideroxydans_lithotrophicus ES-1-ANFIDPKFGPVWATGHLGDESISLIGTDP-----
Pseudogulbenkiania sp. NHBB- ANFVHPKFGPVWATGHLGDDS IALIGSDP-----
Herbaspirillum_sp ._I—Bh15—17 ~-ANFMHPKFGPVWATSHLGDDTVSLIGTDP----—
Cupriavidus_metallidurans CH34- ANFVHPKFGPVWATSHLGDETISLIGTDP-----

Cupriavidus_necator_ location 1..778-ANFVHPKFGPVWATSHLGDETISLIGTDP-----

Burkholderiaceae bacterium N52- ANFVHPKFGPVWATSHLGDETISLIGTDP-----
Cupriavidus_sp. N24-ANFAHPKFGPVWATSHLGDETISLIGTDP-----
Ralstonia eutropha JMP134- ANFVHPKFGPVWATSHLGDETISLIGTDP-----

Cupriavidus_taiwanensis IMG 19424- ANFTHPQFGPVWATSHLGDETISLIGTDP-----

Ralstonia_pickettii_DTPD 602 - ANFTHPKFGPVWATSHLGDEAISLIGTDP-----
Cupriavidus_necator N-1-ANFTHPKFGPVWTTSHLGDETISLIGTDP-----
Ralstonia_eutropha H16- ANFMHPKLGPVWATSHLGDETISLIGTDP-----
Accumulibacter phosphatis UW-1- ANFKHPKYGPVWATSHLGADVISVIGTDP-----—
Dechlorospirillum_sp. I-Bh37-22- ANFIHPKYGPVWATSHLGADVISLIGTDP-----
Thauera_sp. MZ1T-ANFVHPKFGPVWSTGHLGDAVVSLISTASDDPKF

Heudmuma;ﬁtutzer{psﬂjﬂ7017ANFVHPQFGPVWSTGHLGDDVVSLISTPSDESKYAKYKEHNWKVVQ——ELKMPGAGNLF
Bordetella_petrii_AMg027167 ANFVHKQFGPVWATGHLGDEVVSLISTASDKSEHAKFKQHNWKVVQ--ELKMPGAGNLE]
Comamonadaceae_bacterium_I—BhZS—7 ~-ANFVHPKFGPVWATGHLGADVVTLISTPSEEAKHKQFKQYNWKVVQ--EIKHV-PGNLE]
Magnetospirillum magneticum AMB-1- TNFVHPKFGPVWATGHLGDDSVALIGTDP----—

Rhodanobacter sp. DZ206a-ANFIHPKFGPVWATSHLGDETISFIGTDP-----

occus_pantotrophus_ location 1..1791-ANFVHPTFGEVWATSHMGDDSVALIGTDP-----

Paracoccus_sp. 62- ANFVHPTFGPVWATSHMGDDSVALIGTDP-----
Paracoccus_denitrificans PD1222- ANFVHPTFGPVWATSHMGDDSVALIGTDP-----
Paracoccus_sp. I-Bh37-1-ANFVHPTFGPVWATSHLGDESVALIGTDP-----
Pohmormum_gihmm_ﬂﬂD3BQEA17ANFTHPVFGPVWATSHLGDESVALIGTDP —————
Labrenﬂﬁ_sp:plBlﬂfANLIHPKYGPVWVTSHLGDETVALIGTDE —————
Stappia_aggregata IAM 12614- ANLIHPTYGPVWVTSHLGDETVALIGTDP-----
Ruegeria pomeroyi D$5-3-ANLMHPTYGPVWATSHLGDETVALIGTDP-----
Dinoroseobacter_shibae DFL_12- ANLNHPVHGPVWATSHLGDETVALIGTDP-----

Roseobacter denitrificans OCh 114- ANINHPTYGPVWATSHLGDDTVALIGTDP-----

Roseobacter litoralis Och 149-ANINHPTYGPVWATSHLGDDTVALIGTDP-----
Rhodothermus_marinus_DSM 4252-ANFYNPTYGHLWATGHLGDNTIALIATDP-----

Methylomirabilis oxyfera FPS65575- ANWIDPKFGPVNGTPHLGEGKIAVYGTDP----AKHK-ESAWKKVR--DLKTLGGGGLE]|
Kuenenia stuttgartiensis CT573071- TNFKDPEYGWVYATPHLGEAAVALVCTKP----RHDKTENRWKVVR--KLKVAGDGGLE]|

thatimmtogﬁp:ﬁBﬁﬁ—ZfANVSHPKYGPIWCTGHIGSNDVVCIGTDE —————
Methylomonas methanica MC09- SAVKVDGRTLGFGTNFGDCDKMVVSVIWDL- ----
Methylomonas_sp._ l6a GQZ241349-AAVVVDGRTLGFGTNFGDCDKMVVSVWDL----—
Methylobacter tundripaludum SV96- SVVEVDGRTLGFGTNFGDCDKMVVSVWDL-----
Methylomicrobium album BGB-AAVQVDGRTLGFGTNFGDCSKTVVSVWDL-----

Nitratifractor salsuginis DSM 16511- S SWYNDKYG-QLNATN- SMNVGDVVIWNM-----

Sulfurovum sp. NBC37-1-SSWEFNKKMGKQLNATN- SMNFGSVVIWES-----

sulfurimonas_autotrophica DSM 16294- S SWYNDRYG-QLYATN- SMNVGDVVIWD------
sulfurimonas_denitrificans DSM 1251-$SWYNETLGQQLGATV-NMNLGQVTIWD------

Sulfurimonas_gotlandica GD1-SSWYNEQLGQQLGATV-NMNLGQVTIWD------

Cluster | Cluster Il Cluster Ill

EGHPDNAWKVVR--TLEGQGGGS L F|
EGHEDNAWKVVR--TLEGQGGGS L
EGHPDNAWQVVR--TLQGQGGGS L E|
EGHEDNAWQVVR--TLDGQGGGS L |
EGHEDNAWKVVR--TLEGQGGGS L
EGHEDNAWQVVR--TLQGQGGGSLE|
EGHPDQAWQVVR--TLEGQGGGS L F|
EKHKDNAFKVVR--ILEGQGGGSLE|
EGHPDKAWKVVR--TVDGQGGGSLE|
EGHPDKAWKVVR--TVDGQGGGS L F|
EGHPDKAWKVVR--TVDGQGGGS L
DKHGDYAWKQVR--5SLNAQGGGSLE|
DKHPKNAWKVVE--TLKGQGGGS L F|
DKHPKNAWKVVE--TLKGQGGGS L
VNHPQYAWKQVS--TLQGQGGGS L E|
KNHPQYAWKHVD--TLKGQGGGS LH
KNHPQYAWKKVA--ELQGQGGGS L
KNHPQYAWKKVA--ELQGQGGGSLH
KNHEQYAWKKVA--ELQGQGGGS L E|
KNHPQYAWKKVA--ELQGQGGGS LH
KNHPQYAWKKVA--ELQGQGGGS LH
VKHKANAWKVVR--TLKGLGGGS L F|
KKHPDNAWKVVR--TLKGLGGGS LH
VKHGDNAWKVVR--TLKGLGGGS L F|
VKHKQYAWKMVD--TLKSQGGGS L F|
EKHKQYAWKMVD--TLKSQGGGS L |
VKHKQYAFKEVA--KLTGQGGGNLF|
KKNKQYAFKEVA--KLTGPGGGALF|
QKNKQYAFKEVA--KLKGEGGGALH
QKNKQYAFKEVA--KLKGPGGGALH
KKNKDHAWKVVQ--TLKGQGGGS L E|
KKNKDHAWKVVQ--TLKGQGGGS LH
KKHKANAWKVVE--TLKGQGGGS LH
VKHKANAWKVVQ--TMKGQGGGS L F|
VENKANAWKVVQ--TIKGQGGGSLH|
VKHKQNAWKVVR--TITGQGGGS L
VKHKQYAWKMVA--5IQGQGGGSLE
VKHKAQAWKVVE--TIKGQGGGS L
INHKRQRWKVVE--TLKGQGGGS LF|
INHKAQAWKVVE--TLKGQGGGS L
VAHKAQAWKVVQ--TVKGQGGGS L
VGHKAQAWKVVQ--TVKGQGGGS L F|
VGHKAQAWKVVQ--TVKGQGGGS L F|
AGHPAQAWKVVQ--TVKGQGGGS L
AGHPAQAWQVVQ--TLKGQGGGSLH|
VGHPAQAWKVVQ--TIKGQGGGSLE
AGHPAQAWKVVQ--TIKGQGGGSLE
AGNPQSAWKVVQ--ELKNHGANSLF|
EKHPQYAWKVVE--ELKNHGSGS L |
AKYKEHNWKVVE--QLKMPGAGNLF|

KGHPKQAWTKVA--SLTGQGGGS LE
EKNKQNAWKVVQ--KVNGQGGGS LE
EGHPDNAWKILD--SFPALGGGSLE]
EGHPDNAWKILD--SFPALGGGSLE
EGHPDNAWKILD--SFPALGGGSLE]
EGHPDQAWKIVD--TFPALGGGS LE]
EGHPDNAWKLLD--SFYALGGGS LE|
EGHPDSAWKVVQ--TLYGLGGGS LE]
EGHPDNAWKVVQ--TLYGLGGGS LE]
EGHPDNAWKVVQ--TLYAQGGGS LE
EGHPDEAWTVVQ--QLYAMGGGS LE]
EGNPDHAWKMVQ--QLYALGGGS LE]
EGNPDHAWKMVQ--QLYALGGGS LE
---GPNQWKVVKKLELPGVGGGTLE]

IKTHFPESPD
IKTHPESPD
IKTHPESD
IKTHFESDPNLYVD
IKTHPESPNLYVD
IKTHPESENLYVD
IKTHFESDNLYVD
IKTHPKSKNLWVD
[VKTHPKSKNLWVD
[VKTHPES[TNLYVD
[VKTHPFES[TNLYVD
IKTHPKSRHLYVD
IKTHPKSKHLYLD
IKTHPKSKHLYLD
IKTHPASRHLYVD
IKTHPKSKHLYLD
IKTHPKS|SHLYVD
IKTHPKS[SHLYVD
IKTHPKS|SHLYVD
IKTHPKSSHLYVD
IKTHPKS|SHLYVD
LETHPKSKNLWVD
LETHPKSKNLWVD
LKTHPKSRNLWVD
IKTHPKSKHLYVD
IKTHPKSNHLYVD
LKSHPKSQRHLYVD
NLWSD
HLWSD
HLWSD
NLWVD
NLWVD
NLWVD
NLWVD
NLWVD
NLWVD
NLWVD
NLWID
NLWVD
NLWVD
IKTHPKS[SNLWVD
IKTHFKS|SNLWVD
IKTHPKSTNLWVD
IKTHPKS[SNLWVD
IKTHFKS[SNLWVD
IKTHPKS[SNLWVD
IKTHPKS[SNLWVD
NLWAD
HLWAD
HFWAD
HEFWAD
HEWAD
HFWAD
NLWVD
NLYVD
IKTHPNSRYLYVD
IKTHPNSQRYLYVD
IKTHPNSRYLYVD
[VKTHPKSHYLYVD
IKTHPNSINHLYVD
[VKSHPKSINHLYVD
[VKSHPKSNHLYVD
[VKSHPTSEHLYVD
[VKSHPTSEHLYVD
[VKSHPTSNHLYVD
[VKSHEFTSNHLYVD
IKTHPKSRHLWVD
IKTHPKSKNVWVD
IKTHPKSHHLWVD

NLYVD
NLYVD
NLYVD

TYHPQYAWRVVADIKLPGNGGGNLE]
————— DKMEVVKQ---IPVSGGTES
————— DKMEVVKQ---VPVSGGTES
————— DKMEVVKQ---VPVSGGTES
————— DKMEVVKQ---VPVAGGTES
————— DN-KVVAN---VPTAGGGLF
————— PSWKIVKK---IKTSGGGLF
————— SNWDVVAH---VRTAGGGLF
————— DHFDVIRQ---IPTGGGGLF
————— DNFDVIRQ---IPIGGGGLF

Figure S1 Wei et al.

[VKTHPACKYIIAD

PAAHANAPYVAVDII
PAAHANAPYVAVDII
PAARHANAPYVAVDIIL
PAAHQNAPYVAVDII

VGTSKDTPYLWSD
VGTGEHTPWIWSD
VGTSEHTPFIWSD
VGTSEHTPF IWAD
IGTSEHTPFLWAD



—
P —

(a)

-4 =A% 2R
LT T..G .TG. .G..G
T AC T..G .TG. .G.. G
LT _AC T..G .TG. .G..G
B Neisseria meningitidis Z2491 = = = = = = = = = = = = = = = = = . LT . AC T G TA G..A
B Kingella kingae PYKK081 T. LT AT C.TA TA G..A
B Kangiella koreensis Kkor 2024 ST T T LT . AC AL A T.TT. ... . A..A
B pseudoalteromonas haloplanktis TAC25 = = = = = = = = = = = = = A T [} AT T..T.TA. .A.TA. . A..A..A
A Leptospira biflexa serovar Patoc _ _ _ _ - o e o ee oo oo PR . G. AT T.TG..A. .TC. .G T
O Bdellovibrio bacteriovorus Bd2608 _ _ T .....0G. LAT G.. A TC A..C
A Flavobacterium columnare ATCC 49512 - STL AL T LT . AC G.TT.TA....TC. G.. T
4 Solitalea canadensis DSM 3403 _ T.6 TO.T AC G.TT.....T.TA. LALLA
A Aequorivita sublithincola DSM 14238 T A AT G..T.TA. .A.TA.....A..C
A Muricauda ruestringensis DSM 13258 LT T T AL AC C..T.TA. . A.TG..A..G..C
A Flavobacterium johnsoniae Fjoh 2418 - LT T LA LT AT T T.T A.TA G..A
A Marivirga tractuosa DSM 4126 - - - o LT LA LT CAT T..T.TA. .A.TA. .G..A
A Flavobacteriaceae bacterium: FIC 00388 CAL LA ST . AC T..T.T.. . TT. LA..C
- . C. . AC c..6 GTC.GC. .G..C
- . LA LAT T c.T A.TG G.. T
- .G. G .C. . AC G..A ..C.GGCT...G..G
A Sphaerobacter thermophilus DSM 20745 = « = = = = = = = = S . C. . AC CAGC...CCC.GGCT. ..A..C
O Thermobaculum terrenum ATCC BAA-798 A AL ... ...cC. . AC C.TC.T.CC..TGCT...G..G
B Voraxella catarrhalis 101P30B1 - - LT..T..T..cC. LAT G..A .TG.CA..G..A
8 Burkholderia pseudomallei 668: BURPS6 = - - - G . G. . G. . AC c G TC A..G
B Ralstonia solanacearum PSIO7: RP - T . C. . AC G.. A TT G..C
B Ralstonia pickettii 12D: Rpic 4015 - T .C. AC G..A ..TC. .G..G
B Ralstonia solanacearum GMI1000:RS03038 . T LC.. L AT G..G.....A.TC.....G..G
B Caulobacter segnis ATCC 21756 - - -- AL .C. LAC. . CAGG CTC.GG. C A..G
B phenylobacterium zucineum HLK1 - AL L . Cc. AC CA.C CTC.GC.C...G..G
Cluster Il = Hden0591 - - C. LA . C. AC CAGG..AG...GA.CA..A..G
B Polaromonas naphthalenivorans Pnap1326 A T c AC AAGG..CG.C.GG.C...G..C
— B Nitrosospira multiformis Nmul A1998~ - - AT..T..T..G c AT CATA..CG.C.GC.C...A..A
B pseudomonas stutzeri CCUG 29243 - - AL AGT . C. AC. G..G..CG.C.GG.C AL A
B Ochrobactrum anthropi Oant 1108 AT . ST AT. c T..CG.C.GC.C A..C
B parvibaculum lavamentivorans DS-1 AT CAGGC...C.. AC CAGC G...GT.CA..A..G
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