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Supplementary Figure S1. Length diversity of catalytic loop in aeRF-1 families. Families are
labeled on the y-axis and length of catalytic loops are plotted by total amino acid number on the x-
axis. Sequences within a family corresponding to a specific length are depicted as a circle centered
at that length, with circle radius scaled by the number of sequences in the family with that length,
normalized by the total sequence count for the family. Loop sequence lengths which are unique
(only a single sequence is observed at that length) within a family are not assigned circles. Coloring
of circles within a family is based on an automatically-generated rainbow spectrum with red
coloring for smaller numbers of sequences and violet coloring for larger numbers of sequences.
Black lines depict the range of loop lengths across a family. Blue vertical bars in each family provide
the median length in a family. Dotted blue vertical line indicates the median for all loop lengths
across all plotted families.

Supplementary Figure S2. Positional entropy values for baeRF-1 families (right column)
compared to the classical aeRF-1 families (left column). Mean entropy values within a family are
plotted as blue horizontal lines and secondary structures are provided at bottom of plots. Catalytic
loop region is labeled and shown as pink line in the secondary structure. Entropy was calculated
using the Shannon entropy formula — Y™, P; log2P; where P; is the fraction of a given amino acid i
and M is the total number of different amino acids.
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The origin and evolution of release factors: implications for translation termination, ribosome rescue and
quality control pathways

A. Maxwell Burroughs, L Aravind
National Center for Biotechnology Information, National Library of Medicine, National Institutes of Health, Bethesda, MD, USA
ABSTRACT

The evolution of the release factor-peptidyl hydrolases (RF-PHs), which catalyze the breakage of the final tRNA-peptide bond during translation termination,
is a longstanding evolutionary paradox. While the components of the translation apparatus are generally well-conserved across extant life, the bacterial and
archaeo-eukaryotic RF-PHs emerged from distinct protein folds at the base of their respective lineages. Recent computational surveys and targeted experimental
work have uncovered previously-undocumented diversity in both RF-PH domains, notably the report of the long-missing Vmsl/ANKZF1l release factor in the
eukaryotic quality control pathway.

This recent work is distilled into an accounting of the diversification of these RF-PH domains, and this is in turn placed into the broader evolutionary
framework of the evolution of the translation apparatus. We review the deep evolutionary scenarios for the origins of these RF-PH domains in light of this new
information and reconstruct the likely state of translation termination in the Last Universal Common Ancestor (LUCA) of Life. Further, we trace the
evolutionary trajectories of the several offshoots involving release and the ribosome, including pathways activated in response to ribosomal stalling such as
ribosome quality control and ribosome rescue. Multiple solutions to this rescue problem have emerged in the three superkingdoms of Life and several of these
solutions were subsequently transferred across superkingdoms. We report the first global survey of one such solution, prototyped by the recently-characterized
ArfT rescue factor. The eukaryotic ribosome quality control pathway is observed here as pieced together from components with disparate evolutionary histories.
Finally, we report on an under-appreciated aspect that appears to have frequently driven innovation in rescue pathways: biological conflict with genic entities
likely to seeking to disable translation directly at the ribosome. At least three rescue pathways (centered on the RFH, baeRF-1, and cl2orf65 RF-PH domains),

were likely innovated in response to such conflict.
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I. List of sequences for novel archaeo-eukaryotic release factors

A. baeRF1 clade

1. family 1

##;family 1 is a standalone baeRF1,

EPX81431.1 Salmuc_ 05097 152 bacteria>proteobacteria>alphaproteobacteria Salipiger mucosus DSM 16094
WP 057819397.1 - 152 bacteria>proteobacteria>alphaproteobacteria Roseovarius indicus
KzY35075.1 A3731 02640 152 bacteria>proteobacteria>alphaproteobacteria Roseovarius sp. HI0049

WP 064259332.1 - 152 bacteria>proteobacteria>alphaproteobacteria Roseovarius indicus

Wp _007120166.1 - 151 bacteria>proteobacteria>alphaproteobacteria Oceanibulbus indolifex

WP 008328302.1 - 151 bacteria>proteobacteria>alphaproteobacteria Maritimibacter alkaliphilus
WP _008557062.1 - 151 bacteria>proteobacteria>alphaproteobacteria Leisingera daeponensis

WP 019295433.1 - 151 bacteria>proteobacteria>alphaproteobacteria Leisingera

Wp_027237902.1 - 151 bacteria>proteobacteria>alphaproteobacteria Leisingera caerulea

WP 039169878.1 - 151 bacteria>proteobacteria>alphaproteobacteria Leisingera sp. ANG-S5

WP 043768875.1 - 151 bacteria>proteobacteria>alphaproteobacteria Roseivivax isoporae

WP 043841247.1 - 151 bacteria>proteobacteria>alphaproteobacteria Roseivivax atlanticus
Wp_058287111.1 - 151 bacteria>proteobacteria>alphaproteobacteria Leisingera aquaemixtae
KzX90745.1 A3720 09600 151 bacteria>proteobacteria>alphaproteobacteria Oceanibulbus sp. HI0021
KzY50889.1 A3734 07150 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter sp. HI0054
KZ7221175.1 A3753 07200 151 bacteria>proteobacteria>alphaproteobacteria Oceanibulbus sp. HI0082

WP _065267030.1 - 151 bacteria>proteobacteria>alphaproteobacteria Leisingera sp. JC1

WP 037262758.1 - 149 bacteria>proteobacteria>alphaproteobacteria Roseivivax halodurans
AHM05160.1 roselon 02862 170 bacteria>proteobacteria>alphaproteobacteria Roseibacterium elongatum DSM 19469
OAN81175.1 A8B78 09190 169 bacteria>proteobacteria>alphaproteobacteria Jannaschia sp. EhCO1

WP 052453245.1 - 159 bacteria>proteobacteria>alphaproteobacteria Celeribacter indicus

WP 055663293.1 - 157 bacteria>proteobacteria>alphaproteobacteria Jannaschia seosinensis

WP _007426159.1 - 156 bacteria>proteobacteria>alphaproteobacteria Oceaniovalibus guishaninsula
WP 043919047.1 - 155 bacteria>proteobacteria>alphaproteobacteria Jannaschia aquimarina

WP 055683450.1 - 155 bacteria>proteobacteria>alphaproteobacteria Jannaschia rubra

WP 010138830.1 - 154 bacteria>proteobacteria>alphaproteobacteria Oceanicola sp. S124

WP 024092032.1 - 154 bacteria>proteobacteria>alphaproteobacteria Leisingera methylohalidivorans
WP 018303484.1 - 152 bacteria>proteobacteria>alphaproteobacteria Wenxinia marina

WP 022704983.1 - 152 bacteria>proteobacteria>alphaproteobacteria Pseudorhodobacter ferrugineus
WP _050525729.1 - 152 bacteria>proteobacteria>alphaproteobacteria Pseudorhodobacter agquimaris
WP _050662441.1 - 152 bacteria>proteobacteria>alphaproteobacteria Roseovarius tolerans

WP _055086336.1 - 152 bacteria>proteobacteria>alphaproteobacteria Jannaschia donghaensis

WP 005852614.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter sp. EE-36

WP 005854861.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sagittula stellata

WP _007253734.1 - 151 bacteria>proteobacteria>alphaproteobacteria Oceanicola granulosus

WP _007792549.1 - 151 bacteria>proteobacteria>alphaproteobacteria Pelagibaca bermudensis

WP 009812361.1 - 151 bacteria>proteobacteria>alphaproteobacteria Roseovarius nubinhibens

WP 009826642.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter sp. NAS-14.1

WP _022706183.1 - 151 bacteria>proteobacteria>alphaproteobacteria Paracoccus zeaxanthinifaciens
WP 023851027.1 - 151 bacteria>proteobacteria>alphaproteobacteria Rhodobacteraceae bacterium PD-2
WP 025048697.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter mediterraneus
WP 025052545.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter noctilucae

WP 028288322.1 - 151 bacteria>proteobacteria>alphaproteobacteria Pseudooceanicola nanhaiensis
WP _037910668.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter mediterraneus
WP 037943926.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter sp. CB2047

WP 037962902.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter pontiacus

WP 038063128.1 - 151 bacteria>proteobacteria>alphaproteobacteria Thioclava dalianensis

WP _038127357.1 - 151 bacteria>proteobacteria>alphaproteobacteria Thioclava indica

WP 038143176.1 - 151 bacteria>proteobacteria>alphaproteobacteria Thioclava atlantica

WP 048529629.1 - 151 bacteria>proteobacteria>alphaproteobacteria Marinovum algicola

WP _050532343.1 - 151 bacteria>proteobacteria>alphaproteobacteria Aestuariivita atlantica

WP _057795025.1 - 151 bacteria>proteobacteria>alphaproteobacteria Roseovarius atlanticus

WP 058860447.1 - 151 bacteria>proteobacteria>alphaproteobacteria Ponticoccus sp. SJ5A-1
ANT59195.1 AYJ57 01765 151 bacteria>proteobacteria>alphaproteobacteria Yangia sp. CCB-MM3

WP _005620169.1 - 150 bacteria>proteobacteria>alphaproteobacteria Ruegeria

WP _008561319.1 - 150 bacteria>proteobacteria>alphaproteobacteria Rhodobacteraceae

WP 014874930.1 - 150 bacteria>proteobacteria>alphaproteobacteria Phaeobacter

WP 017928829.1 - 150 bacteria>proteobacteria>alphaproteobacteria Loktanella hongkongensis

WP 021693054.1 - 150 bacteria>proteobacteria>alphaproteobacteria Loktanella cinnabarina

WP 024096933.1 - 150 bacteria>proteobacteria>alphaproteobacteria Phaeobacter

WP 036181991.1 - 150 bacteria>proteobacteria>alphaproteobacteria Maribius sp. MOLA 401

WP 040817308.1 - 150 bacteria>proteobacteria>alphaproteobacteria Litoreibacter arenae

WP _056031768.1 - 150 bacteria>proteobacteria>alphaproteobacteria Loktanella sp. 3ANDIMARO9
KUP91210.1 TRIHO 39460 150 bacteria>proteobacteria>alphaproteobacteria Rhodobacteraceae bacterium 03.65
WP 061047762.1 - 150 bacteria>proteobacteria>alphaproteobacteria Phaeobacter inhibens
OAN75232.1 A8B82 16760 150 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter sp. EhC04

WP _065323219.1 - 150 bacteria>proteobacteria>alphaproteobacteria Ruegeria mobilis

WP _008833776.1 - 149 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium alhagi

WP 009805180.1 - 149 bacteria>proteobacteria>alphaproteobacteria Pseudooceanicola batsensis
KzZY03383.1 A3721 03500 149 bacteria>proteobacteria>alphaproteobacteria Oceanibulbus sp. HI0023
EPX79279.1 thalar 02104 139 bacteria>proteobacteria>alphaproteobacteria Litoreibacter arenae DSM 19593
WP _052726625.1 - 212 bacteria>proteobacteria>alphaproteobacteria Devosia epidermidihirudinis
WP 046169242.1 - 174 bacteria>proteobacteria>alphaproteobacteria Devosia psychrophila

WP 007813681.1 - 151 bacteria>proteobacteria>alphaproteobacteria Roseobacter sp. AzwK-3b

WP _026757743.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sediminimonas giaohouensis

WP 039146387.1 - 151 bacteria>proteobacteria>alphaproteobacteria Leisingera

OAN68435.1 AB8B83 03265 151 bacteria>proteobacteria>alphaproteobacteria Rhodobacteraceae bacterium EhC02
WP 051213523.1 - 149 bacteria>proteobacteria>alphaproteobacteria Maritalea myrionectae

WP _008028955.1 - 141 bacteria>proteobacteria>alphaproteobacteria Rhodobacter sp. SW2

WP 020698430.1 - 167 bacteria>proteobacteria>alphaproteobacteria Reyranella massiliensis
EES53958.1 UBAL3 44810095 160 bacteria>nitrospirae Leptospirillum ferrodiazotrophum
KPQ04953.1 HLUCCAl2 16005 159 bacteria>proteobacteria>alphaproteobacteria Rhodobacteraceae bacterium HLUCCAl2
WP _052951534.1 - 154 bacteria>proteobacteria>alphaproteobacteria Devosia soli

WP _009799216.1 - 151 bacteria>proteobacteria>alphaproteobacteria Nitrobacter sp. Nb-311A

WP 011510417.1 - 151 bacteria>proteobacteria>alphaproteobacteria Nitrobacter hamburgensis

WP 012332696.1 - 151 bacteria>proteobacteria>alphaproteobacteria Methylobacterium sp. 4-46

WP 026190615.1 - 151 bacteria>proteobacteria>alphaproteobacteria Methylobacterium sp. WSM2598
WP _035030328.1 - 149 bacteria>proteobacteria>alphaproteobacteria Devosia

WP 045680226.1 - 149 bacteria>proteobacteria>alphaproteobacteria Martelella endophytica

WP 049705927.1 - 149 bacteria>proteobacteria>alphaproteobacteria Devosia sp. H5989

WP _056307056.1 - 149 bacteria>proteobacteria>alphaproteobacteria Devosia sp. Root685

WP 061910943.1 - 149 bacteria>proteobacteria>alphaproteobacteria Devosia sp. Leaf420

WP 062631745.1 - 149 bacteria>proteobacteria>alphaproteobacteria Devosia sp. Leaf64

WP 019216024.1 - 148 bacteria>proteobacteria>gammaproteobacteria Legionella tunisiensis

WP _020175792.1 - 148 bacteria>proteobacteria>alphaproteobacteria Methyloferula stellata

WP 048576341.1 - 146 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. MEA3-1

WP 051520110.1 - 146 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. Antl7

WP 058470858.1 - 146 bacteria>proteobacteria>gammaproteobacteria Legionella jordanis
AMK22907.1 K426 09810 146 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. TKS

WP _056601589.1 - 145 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. Root50

WP 046104710.1 - 144 bacteria>proteobacteria>alphaproteobacteria Devosia chinhatensis

WP _035720012.1 - 142 bacteria>proteobacteria>gammaproteobacteria Francisella sp. W12-1067

WP _039125577.1 - 142 bacteria>proteobacteria>gammaproteobacteria Francisella guangzhouensis

WP 014449401.1 - 105 bacteria>nitrospirae Leptospirillum ferrooxidans
WP 017464142.1 - 147 bacteria>proteobacteria>gammaproteobacteria Dyella ginsengisoli
KPK08788.1 AMJ64 02345 147 bacteria>proteobacteria>betaproteobacteria Betaproteobacteria bacterium SG8 39
WP _063671004.1 - 147 bacteria>proteobacteria>gammaproteobacteria Dyella thiooxydans

WP 028462252.1 - 145 bacteria>proteobacteria>betaproteobacteria Nitrosomonas cryotolerans

WP 062559201.1 - 145 bacteria>proteobacteria>betaproteobacteria Nitrosomonas ureae

WP 054117356.1 - 135 bacteria>proteobacteria>alphaproteobacteria Porphyrobacter sp. AAP60
KPJ79289.1 AMJ58 12530 144 bacteria>proteobacteria>gammaproteobacteria Gammaproteobacteria bacterium SG8 30
WP 008261598.1 - 159 bacteria>proteobacteria>alphaproteobacteria Brevundimonas sp. BAL3

WP 035306598.1 - 159 bacteria>proteobacteria>alphaproteobacteria Brevundimonas sp. EAKA

WP 012521203.1 - 149 bacteria>proteobacteria>alphaproteobacteria Phenylobacterium zucineum

WP 049450882.1 - 143 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 038692204.1 - 140 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas rhizophila
WP 042613567.1 - 139 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 057507665.1 - 139 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas chelatiphaga
AOA72559.1 BAY15 2125 139 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas rhizophila
CCP11899.1 SMSKK35 4121 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia SKK35
WP 005409854.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 005416741.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP _006370287.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP _008267365.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas sp. SKAl4

WP 012511222.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 014037377.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas

WP 014647339.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 019337746.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 025874400.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 032962601.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP _032974590.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas

WP 043033333.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
CRP76375.1 PAERUG E15 London 28 01 14 00952 138 bacteria>proteobacteria>gammaproteobacteria Pseudomonas aeruginosa

WP 049399748.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 049411560.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 049422968.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 049439519.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 049448044.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 049455130.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 049457047.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 053449896.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
CRX70035.1 BN2069 35040 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP _053500442.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP _053508815.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 053516277.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 054171871.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP _057496082.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP _057501570.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 058980568.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 061479426.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas sp. DDT-1

WP 064238671.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 065176180.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 065177692.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 065186507.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 065198467.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 065723418.1 - 138 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
Wp 017357372.1 - 137 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 019184575.1 - 137 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas maltophilia
WP 055941681.1 - 133 bacteria>proteobacteria>gammaproteobacteria Pseudoxanthomonas sp. Root6b
WP _056878569.1 - 133 bacteria>proteobacteria>gammaproteobacteria Pseudoxanthomonas sp. Root630
wp 003487911.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas

WP 005921770.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis

WP _006453262.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas

WP _007962293.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas fuscans

Wp _008577854.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas

WP 010364644.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas

WP 011035339.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris

WP _011050095.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas

Wp 014159189.1 - 132 bacteria>proteobacteria>gammaproteobacteria Pseudoxanthomonas spadix

WP 014506015.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris

WP 016902952.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas

WP _017157986.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis

WP 022970655.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas maliensis

WP 024743101.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas oryzae

WP 024891678.1 - 132 bacteria>proteobacteria>gammaproteobacteria Luteimonas huabeiensis
KGE53569.1 GW15 0201325 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis pv. vasculorum
WP 039580160.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis

WP 040940290.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris

WP 042595503.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas campestris

WP 047129852.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas arboricola

WP 047135492.1 - 132 bacteria>proteobacteria>gammaproteobacteria Luteimonas sp. FCS-9
KPL49533.1 XAXN 06945 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis

WP _055252126.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas sp. MitacekO1l

WP _055823009.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas sp. Leafl31l

WP 057684060.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas axonopodis

WP 065467627.1 - 132 bacteria>proteobacteria>gammaproteobacteria Xanthomonas bromi

WP _057649197.1 - 130 bacteria>proteobacteria>gammaproteobacteria Stenotrophomonas panacihumi
WP _007970382.1 - 127 bacteria>proteobacteria>gammaproteobacteria Xanthomonas fuscans
EKS08522.1 LEP1GSCO071 2673 281 bacteria>spirochaetes Leptospira santarosai str. JET
KK069772.1 XB1l6 0533 277 bacteria>spirochaetes Leptospira santarosai
EM060140.1 LEP1GSCl61 1163 268 bacteria>spirochaetes Leptospira santarosai str. CBC1416
EMO98784.1 LEP1GSC120 1543 268 bacteria>spirochaetes Leptospira santarosai str. 200702252
EMP01131.1 LEP1GSC171 3768 268 bacteria>spirochaetes Leptospira santarosai str. HAI1380
KKZz81489.1 XB15 0842 246 bacteria>spirochaetes Leptospira santarosai
AGW94167.1 N234 29445 228 bacteria>proteobacteria>betaproteobacteria Ralstonia pickettii DTPO0602
EMN21915.1 LEP1GSC063 3510 214 bacteria>spirochaetes Leptospira santarosai serovar Arenal str. MAVJ 401
KKz81023.1 XB17 1232 212 bacteria>spirochaetes Leptospira santarosai
EM012738.1 LEP1GSC165 3685 210 bacteria>spirochaetes Leptospira santarosai str. CBC523
EMP81867.1 LEP1GSC1l62 1964 210 bacteria>spirochaetes Leptospira santarosai str. CBC1531
WP 019463890.1 - 199 bacteria>proteobacteria>gammaproteobacteria Dyella japonica

WP 036142636.1 - 185 bacteria>proteobacteria>gammaproteobacteria Luteibacter sp. 9135

WP 011297409.1 - 184 bacteria>proteobacteria>betaproteobacteria Cupriavidus pinatubonensis

WP _051595328.1 - 183 bacteria>proteobacteria>gammaproteobacteria Dyella jiangningensis
SCB30702.1 GA0116996 111104 183 bacteria>proteobacteria>betaproteobacteria Cupriavidus alkaliphilus

WP 011088071.1 - 182 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium diazoefficiens
CCU62030.1 EBAPG3 10630 179 bacteria>proteobacteria>betaproteobacteria Nitrosospira lacus

CEF57303.1 AGA 2620 179 bacteria>proteobacteria>alphaproteobacteria Acetobacter ghanensis

WP 051822669.1 - 178 bacteria>proteobacteria>deltaproteobacteria Desulfonatronum thiodismutans
Wp 013953182.1 - 175 bacteria>proteobacteria>betaproteobacteria Cupriavidus necator

WP 010814514.1 - 174 bacteria>proteobacteria>betaproteobacteria Burkholderiaceae

WP 011617292.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus necator

WP 012356147.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus taiwanensis

wWp 018007252.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus taiwanensis

WP 018310933.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. UYPR2.512

WP 029049902.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. amp6

WP _035815373.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus sp. SK-4

Wp 042878962.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus necator

WP 053824242.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus gilardii

WP 062803022.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus nantongensis

WP _063239075.1 - 174 bacteria>proteobacteria>betaproteobacteria Cupriavidus oxalaticus
CAN95436.1 sceb273 173 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum So ce56
WP 047195216.1 - 173 bacteria>proteobacteria>betaproteobacteria [Polyangium] brachysporum
KLU35264.1 AB595 19210 173 bacteria>proteobacteria>betaproteobacteria Massilia sp. WF1

WP 012061418.1 - 172 bacteria>proteobacteria>alphaproteobacteria Sinorhizobium medicae

WP 007104594.1 - 171 bacteria>proteobacteria>gammaproteobacteria Paraglaciecola polaris

WP 007403368.1 - 171 bacteria>proteobacteria>alphaproteobacteria Sphingomonas

WP 019430679.1 - 171 bacteria>proteobacteria>betaproteobacteria Limnohabitans sp. Rim47

WP 051243436.1 - 171 bacteria>proteobacteria>betaproteobacteria Azohydromonas australica

WP 056437714.1 - 171 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. Leaf257

WP 022732502.1 - 170 bacteria>proteobacteria>alphaproteobacteria Thalassospira lucentensis
KFI07867.1 JN27 07260 170 bacteria>proteobacteria>betaproteobacteria Massilia sp. BSC265

WP 046195133.1 - 170 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. SRS2

WP 065309991.1 - 170 bacteria>proteobacteria>betaproteobacteria Janthinobacterium sp. S3-2

WP 010543414.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas elodea
EPG64268.1 LEP1GSC061 3706 169 bacteria>spirochaetes Leptospira wolffii serovar Khorat str. Khorat-H2
WP 019371039.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas

WP 022681595.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingobium sp. YL23

WP 022686320.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas phyllosphaerae
WP 026326074.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. Mn802worker
WP 028965708.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas phyllosphaerae
KFC76566.1 FG94 00041 169 bacteria>proteobacteria>betaproteobacteria Massilia sp. LC238

WP 046410749.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. Agl

WP _051726805.1 - 169 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium huakuii

WP _055847809.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. Leaf343

WP 056637029.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. Leaf231

WP 058754089.1 - 169 bacteria>proteobacteria>alphaproteobacteria Sphingomonas endophytica
KYF53639.1 BEO8 11610 169 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum

WP _005663003.1 - 168 bacteria>proteobacteria>betaproteobacteria Massilia timonae

WP 009538991.1 - 168 bacteria>proteobacteria>alphaproteobacteria Caenispirillum salinarum

WP 036172513.1 - 168 bacteria>proteobacteria>betaproteobacteria Massilia sp. 9096

WP _040787599.1 - 168 bacteria>proteobacteria>betaproteobacteria Massilia niastensis
ABG63654.1 Meso 2265 167 bacteria>proteobacteria>alphaproteobacteria Chelativorans sp. BNC1

WP 006913960.1 - 167 bacteria>proteobacteria>gammaproteobacteria Salinisphaera shabanensis

WP 022728395.1 - 167 bacteria>proteobacteria>alphaproteobacteria Fodinicurvata sediminis

WP _035724632.1 - 167 bacteria>proteobacteria>alphaproteobacteria Fodinicurvata fenggangensis
WP 008944356.1 - 166 bacteria>proteobacteria>alphaproteobacteria Oceanibaculum indicum
KYF89717.1 BE18 27600 166 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum

WP 061619406.1 - 166 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum

WP _050431722.1 - 165 bacteria>proteobacteria>deltaproteobacteria Chondromyces crocatus

WP 051487667.1 - 165 bacteria>proteobacteria>alphaproteobacteria Roseivivax atlanticus

WP 061609448.1 - 165 bacteria>proteobacteria>deltaproteobacteria Sorangium cellulosum
EPG83504.1 LEP1GSC048 2572 164 bacteria>spirochaetes Leptospira santarosai serovar Shermani str.
EYF04621.1 CAP 4297 164 bacteria>proteobacteria>deltaproteobacteria Chondromyces apiculatus DSM 436
BAV52618.1 MLTONO p0148 164 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium loti

Wp 009802552.1 - 163 bacteria>proteobacteria>alphaproteobacteria Oceanicaulis sp. HTCC2633

WP 011583296.1 - 163 bacteria>proteobacteria>alphaproteobacteria Chelativorans sp. BNC1

WP 019403674.1 - 163 bacteria>proteobacteria>alphaproteobacteria Chelatococcus

WP _022700982.1 - 163 bacteria>proteobacteria>alphaproteobacteria Oceanicaulis alexandrii
BAES52584.1 amb3780 162 bacteria>proteobacteria>alphaproteobacteria Magnetospirillum magneticum AMB-1
WP 024894828.1 - 162 bacteria>proteobacteria Acidithiobacillus thiooxidans
WP _009858385.1 - 161 bacteria>proteobacteria>betaproteobacteria Rubrivivax benzoatilyticus

WP 014426832.1 - 161 bacteria>proteobacteria>betaproteobacteria Rubrivivax gelatinosus

WP 050986113.1 - 161 bacteria>planctomycetes Schlesneria paludicola

WP 058496148.1 - 161 bacteria>proteobacteria>gammaproteobacteria Legionella drozanskii

WP _058574615.1 - 161 bacteria>proteobacteria>gammaproteobacteria Halothiobacillus

AMV20129.1 VT03 19695 161 bacteria>planctomycetes Planctomyces sp. SH-PL14

WP 013543450.1 - 160 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus
KEC76177.1 RLPCCGM1 c0280 160 bacteria>proteobacteria>alphaproteobacteria Rhizobium leguminosarum bv. phaseoli CCGM1
GAN81835.1 Aam 123 001 160 bacteria>proteobacteria>alphaproteobacteria Acidocella aminolytica 101 = DSM 11237
WP 051434963.1 - 160 bacteria>proteobacteria>alphaproteobacteria Microvirga flocculans

WP 051613821.1 - 160 bacteria>nitrospirae Leptospirillum ferriphilum

WP 062011160.1 - 160 bacteria>proteobacteria>alphaproteobacteria Aureimonas sp. AU4

EAU55308.1 SPV1 11266 159 bacteria>proteobacteria Mariprofundus ferrooxydans PV-1
WP 011090683.1 - 159 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium diazoefficiens
Wp 022697103.1 - 159 bacteria>proteobacteria>alphaproteobacteria Euryhalocaulis caribicus
KGJ64245.1 BJA5080 06047 159 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium diazoefficiens SEMIA 5080
WP _040455167.1 - 159 bacteria>proteobacteria>gammaproteobacteria Hydrocarboniphaga effusa

WP _051677340.1 - 159 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. URHD0O069
KPQ16173.1 HLUCCO18 09475 159 bacteria>proteobacteria>alphaproteobacteria Rhodobacteraceae bacterium HLUCCO18
WP 056873294.1 - 159 bacteria>proteobacteria>betaproteobacteria Pelomonas sp. Rootl444
KSv88568.1 N184 28870 159 bacteria>proteobacteria>alphaproteobacteria Sinorhizobium sp. GL28

WP 020649878.1 - 158 bacteria>proteobacteria>gammaproteobacteria Solimonas variicoloris

wp 043112111.1 - 158 bacteria>proteobacteria>gammaproteobacteria Solimonas flava

WP 051255423.1 - 158 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus

WP _053063343.1 - 158 bacteria>proteobacteria>betaproteobacteria Variovorax paradoxus
EKR65607.1 LEP1GSC036_4074 157 bacteria>spirochaetes Leptospira weilii str. 2006001853
Wp 008437076.1 - 157 bacteria>proteobacteria>gammaproteobacteria Rhodanobacter thiooxydans

WP 034759695.1 - 157 bacteria>proteobacteria>betaproteobacteria Janthinobacterium lividum

WP _035825512.1 - 157 bacteria>proteobacteria>betaproteobacteria Janthinobacterium sp. RA13
KIA77256.1 DB43 GR00230 157 bacteria>chlamydiae Parachlamydia acanthamoebae
KIC74076.1 DB42 BL00010 157 bacteria>chlamydiae Neochlamydia sp. EPS4

WP 046685283.1 - 157 bacteria>proteobacteria>betaproteobacteria Janthinobacterium sp. KBS0711
KPP86821.1 HLUCCOO07 13330 157 bacteria>proteobacteria>alphaproteobacteria Rhodobacteraceae bacterium HLUCCOOQ7
WP _058051376.1 - 157 bacteria>proteobacteria>betaproteobacteria Janthinobacterium sp. Ant5-2-1
BAB54785.1 ml119589 156 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium loti MAFF303099
WP 028079584.1 - 156 bacteria>proteobacteria>gammaproteobacteria Solimonas soli

WP 029942340.1 - 156 bacteria>proteobacteria>alphaproteobacteria Sphingomonas astaxanthinifaciens
WP _037501510.1 - 156 bacteria>proteobacteria>alphaproteobacteria Sphingomonas jaspsi

WP 057289567.1 - 156 bacteria>proteobacteria>betaproteobacteria Noviherbaspirillum sp. Rootl89
KUuJg77189.1 AVO44 18460 156 bacteria>proteobacteria>alphaproteobacteria Ruegeria sp. ZGT108

WP 011942242.1 - 155 bacteria>proteobacteria>alphaproteobacteria Acidiphilium

WP 012187303.1 - 155 bacteria>proteobacteria>alphaproteobacteria Dinoroseobacter shibae

WP 012591414.1 - 155 bacteria>proteobacteria>alphaproteobacteria Methylocella silvestris

WP 026608396.1 - 155 bacteria>proteobacteria>alphaproteobacteria Methylocapsa acidiphila
KHQ51482.1 OA50 03977 155 bacteria>proteobacteria>alphaproteobacteria Mameliella alba

WP 036237887.1 - 155 bacteria>proteobacteria>betaproteobacteria Massilia sp. JS1662

WP 036257457.1 - 155 bacteria>proteobacteria>alphaproteobacteria Methylocapsa aurea

WP 039888129.1 - 155 bacteria>proteobacteria>alphaproteobacteria Acidiphilium sp. PM

WP 043747645.1 - 155 bacteria>proteobacteria>alphaproteobacteria Pseudooceanicola atlanticus
WP 046347110.1 - 155 bacteria>proteobacteria>alphaproteobacteria Sphingomonas changbaiensis

Wp 051531874.1 - 155 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. URHDOO0OS57

WP 056129841.1 - 155 bacteria>proteobacteria>betaproteobacteria Massilia sp. Rootl33

WP _056328765.1 - 155 bacteria>proteobacteria>betaproteobacteria Massilia sp. Root1485

WP 056435145.1 - 155 bacteria>proteobacteria>betaproteobacteria Massilia sp. Root335

WP 056586355.1 - 155 bacteria>proteobacteria>alphaproteobacteria Mesorhizobium

WP 058246082.1 - 155 bacteria>proteobacteria>alphaproteobacteria Tropicibacter naphthalenivorans
ANJ66332.1 AS404 02110 155 bacteria>proteobacteria>gammaproteobacteria Halothiobacillus sp. LS2
EMG21364.1 LEP1GSC150 4227 154 bacteria>spirochaetes Leptospira interrogans serovar Copenhageni str.
WP 018267035.1 - 154 bacteria>proteobacteria>alphaproteobacteria Methylosinus sp. LW4

WP 019142134.1 - 154 bacteria>proteobacteria>betaproteobacteria Herbaspirillum massiliense

WP _020040366.1 - 154 bacteria>proteobacteria>alphaproteobacteria Salipiger mucosus

WP 024878403.1 - 154 bacteria>proteobacteria>alphaproteobacteria Methylocystaceae

WP _025307795.1 - 154 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus
ATL12828.1 IM40 03725 154 bacteria>proteobacteria>alphaproteobacteria Candidatus Caedibacter acanthamoebae
WP 036296145.1 - 154 bacteria>proteobacteria>alphaproteobacteria Methylosinus sp. PW1l

WP 038386902.1 - 154 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium elkanii

WP 054360454.1 - 154 bacteria>proteobacteria>alphaproteobacteria Prosthecomicrobium hirschii
WP _057750230.1 - 154 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium manausense
KU056748.1 APF78 00475 154 bacteria>proteobacteria>alphaproteobacteria Sphingomonadales bacterium BRH c3
WP 063693761.1 - 154 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium stylosanthis
ACC75912.1 Bphy 6901 153 bacteria>proteobacteria>betaproteobacteria Paraburkholderia phymatum STM815
ACM25965.1 Arad 1550 153 bacteria>proteobacteria>alphaproteobacteria Agrobacterium radiobacter K84
WP _002717325.1 - 153 bacteria>proteobacteria>alphaproteobacteria Afipia felis

WP _007603102.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM1253

Wp 007611511.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium

WP 008145017.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. YR681

WP _008549027.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium

WP _009337666.1 - 153 bacteria>proteobacteria>alphaproteobacteria Afipia

Wp 011910523.1 - 153 bacteria>proteobacteria>alphaproteobacteria Rhodobacter sphaeroides

WP 012562183.1 - 153 bacteria>proteobacteria>alphaproteobacteria Oligotropha carboxidovorans
WP _013505665.1 - 153 bacteria>chrysiogenetes Desulfurispirillum indicum

WP 015685472.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. S23321

WP 017667697.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sandarakinorhabdus sp. AAPG6G2
WP 018268717.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium elkanii

WP 018268817.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium elkanii

WP 018983877.1 - 153 bacteria>proteobacteria>gammaproteobacteria Salinimonas chungwhensis

Wp 024342507.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum

WP 025036933.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. DOA9

WP 026202722.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM2793

WP 026312678.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum

Wp 027518541.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM1417

WP 027527205.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. Ec3.3

WP _027535480.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM3983

WP 027549260.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM2254

WP 027555135.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium

WP 027559838.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium

WP _027567448.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. URHAO0O013
WP 028136962.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium Jjaponicum

Wp 028140960.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium

WP 028153617.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum

WP 028178619.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium

WP 028342834.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium elkanii
KHD87870.1 OMS5 12330 153 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio sp. ArHS

WP _035709674.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. CCBAU 43298
WP _036011176.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium yuanmingense
WP _036031617.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium yuanmingense
WP 036041427.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium yuanmingense
WP _037310071.1 - 153 bacteria>proteobacteria>alphaproteobacteria Ruegeria halocynthiae

WP _037515330.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis sp. LC81

WP _037555677.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis sp. LC363

WP 038950353.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium

WP 039574174.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis fribergensis
KIG14360.1 DB30 06835 153 bacteria>proteobacteria>deltaproteobacteria Enhygromyxa salina

WP 045465757.1 - 153 bacteria>proteobacteria>betaproteobacteria Burkholderiales bacterium GJ-E10
WP 046829524.1 - 153 bacteria>proteobacteria>alphaproteobacteria Afipia massiliensis

WP 050602065.1 - 153 bacteria>proteobacteria>alphaproteobacteria Ruegeria sp. 6PALISEPO8

WP 051420086.1 - 153 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. IBUN

WP 051883158.1 - 153 bacteria>proteobacteria>gammaproteobacteria Salinisphaera hydrothermalis
WP 052472389.1 - 153 bacteria>proteobacteria>betaproteobacteria Burkholderiales bacterium GJ-E10
WP 052743644.1 - 153 bacteria>proteobacteria>alphaproteobacteria Candidatus Filomicrobium marinum
WP _053554009.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis sp. 113P3

WP _054587571.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis macrogoltabida
WP 054726515.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis macrogoltabida
WP 056266214.1 - 153 bacteria>proteobacteria>betaproteobacteria Pelomonas

WP _056374787.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis

WP _057029669.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium yuanmingense
WP 057198961.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. Leaf396

WP _057751655.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium manausense

WP _058456064.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis

WP _058538477.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis

WP 058809464.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis

WP 058934460.1 - 153 bacteria>proteobacteria>betaproteobacteria Roseateles depolymerans

WP _060912564.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium diazoefficiens
AMG74311.1 SGRAN 1934 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis granuli

Wp 061027173.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. CCH5-F6

WP 061882750.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium liaoningense
WP 062902334.1 - 153 bacteria>proteobacteria>alphaproteobacteria Sphingopyxis terrae
AMY69562.1 AKL17 2316 153 bacteria>proteobacteria>alphaproteobacteria Defluviimonas alba

WP 063203374.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. AT1

WP 063208471.1 - 153 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus

WP 063245114.1 - 153 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus

WP 063682828.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium stylosanthis
WP 063982648.1 - 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. G22
ANH71046.1 ABE85 26455 153 bacteria>proteobacteria>betaproteobacteria Mitsuaria sp. 7

WP _065091747.1 - 153 bacteria>proteobacteria>alphaproteobacteria Rhizobium leucaenae
SCB37571.1 GA0061098 1007146 153 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. errll
SCK27883.1 VAR608DRAFT 2308 153 bacteria>proteobacteria>betaproteobacteria Variovorax sp. HW608

WP 065968688.1 - 153 bacteria>proteobacteria>gammaproteobacteria Acidiferrobacter thiooxydans
EIM71623.1 A330_ 23664 152 bacteria>proteobacteria>alphaproteobacteria Nitratireductor aquibiodomus RA22
WP _002712754.1 - 152 bacteria>proteobacteria>alphaproteobacteria Afipia clevelandensis

Wp 003613058.1 - 152 bacteria>proteobacteria>alphaproteobacteria Methylosinus trichosporium

WP 006021560.1 - 152 bacteria>proteobacteria>alphaproteobacteria Afipia broomeae

WP 011164009.1 - 152 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus

WP 011465287.1 - 152 bacteria>proteobacteria>betaproteobacteria Rhodoferax ferrireducens

WP 011799816.1 - 152 bacteria>proteobacteria>betaproteobacteria Polaromonas naphthalenivorans
WP 011870005.1 - 152 bacteria>proteobacteria>betaproteobacteria Herminiimonas arsenicoxydans
WP 014494571.1 - 152 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum

WP _015090673.1 - 152 bacteria>proteobacteria>deltaproteobacteria Bdellovibrio bacteriovorus

WP 016921930.1 - 152 bacteria>proteobacteria>alphaproteobacteria Methylocystis parvus

WP 018388186.1 - 152 bacteria>proteobacteria>alphaproteobacteria Ancylobacter sp. FA202

WP _019016254.1 - 152 bacteria>proteobacteria>alphaproteobacteria Elioraea tepidiphila

WP 019198231.1 - 152 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobiaceae

WP 021096639.1 - 152 bacteria>proteobacteria>alphaproteobacteria Rubellimicrobium thermophilum
WP 024574703.1 - 152 bacteria>proteobacteria>alphaproteobacteria Afipia

WP _024707616.1 - 152 bacteria>proteobacteria>alphaproteobacteria Martelella sp. AD-3

WP _024920791.1 - 152 bacteria>proteobacteria>alphaproteobacteria Afipia

WP 028154933.1 - 152 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum

WP 029351941.1 - 152 bacteria>proteobacteria>alphaproteobacteria Bosea sp. 117

WP 029934950.1 - 152 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. UNC305MFCol5.2
KEO56276.1 TP2 01765 152 bacteria>proteobacteria>alphaproteobacteria Thioclava pacifica DSM 10166
WP 034469517.1 - 152 bacteria>proteobacteria>alphaproteobacteria Afipia sp. P52-10

WP 037247416.1 - 152 bacteria>proteobacteria>alphaproteobacteria Roseovarius sp. MCTG156 (2b)
WP _038620775.1 - 152 bacteria>proteobacteria>gammaproteobacteria Dyella jiangningensis

WP 038936223.1 - 152 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum

WP 038956428.1 - 152 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum

WP 040638653.1 - 152 bacteria>proteobacteria>alphaproteobacteria Microvirga lotononidis

WP 041751142.1 - 152 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. BTAil

WP 045684800.1 - 152 bacteria>proteobacteria>alphaproteobacteria Martelella endophytica

WP 046973130.1 - 152 bacteria>proteobacteria>gammaproteobacteria Dyella japonica

WP 051856200.1 - 152 bacteria>proteobacteria>alphaproteobacteria Thioclava atlantica

WP 052743888.1 - 152 bacteria>proteobacteria>alphaproteobacteria Candidatus Filomicrobium marinum
WP _055036034.1 - 152 bacteria>proteobacteria>alphaproteobacteria Blastochloris viridis

WP 055458329.1 - 152 bacteria>proteobacteria>alphaproteobacteria Chelatococcus sambhunathii

WP 055828685.1 - 152 bacteria>proteobacteria>alphaproteobacteria Brevundimonas

WP _056614962.1 - 152 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. Root241l
KWT73313.1 APY03 5928 152 bacteria>proteobacteria>betaproteobacteria Variovorax sp. WDL1
KWv52835.1 AS156 09285 152 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. BR 10303
AMS42179.1 AA2016 3257 152 bacteria>proteobacteria>alphaproteobacteria Aminobacter aminovorans

WP _063697365.1 - 152 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. BR 10245
EKO50452.1 LEP1GSC131 1189 151 bacteria>spirochaetes Leptospira kirschneri str. 200802841
Wp 006035101.1 - 151 bacteria>proteobacteria>gammaproteobacteria Rickettsiella grylli

WP _007089312.1 - 151 bacteria>proteobacteria>alphaproteobacteria Thalassospira xiamenensis

WP _008883950.1 - 151 bacteria>proteobacteria>alphaproteobacteria Citreicella sp. SE45

WP _009506352.1 - 151 bacteria>proteobacteria>alphaproteobacteria Citreicella sp. 357

WP 013168222.1 - 151 bacteria>proteobacteria>alphaproteobacteria Starkeya novella

WP 013214630.1 - 151 bacteria>proteobacteria>alphaproteobacteria Hyphomicrobium denitrificans
WP 014130620.1 - 151 bacteria>proteobacteria>alphaproteobacteria Pelagibacterium halotolerans
WP 024510998.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. ARR65

Wp 025044152.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter geojensis

WP 027577243.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. WSM1743

WP _027795717.1 - 151 bacteria>proteobacteria>betaproteobacteria Paraburkholderia acidipaludis
WP 028202093.1 - 151 bacteria>proteobacteria>betaproteobacteria Paraburkholderia nodosa

Wp 028209573.1 - 151 bacteria>proteobacteria>betaproteobacteria Paraburkholderia mimosarum

WP 028226648.1 - 151 bacteria>proteobacteria>betaproteobacteria Paraburkholderia ferrariae

WP 028231473.1 - 151 bacteria>proteobacteria>betaproteobacteria Paraburkholderia mimosarum

WP 028348802.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium elkanii

WP 028957263.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter sp. 20 GPM-1509m
WP 029041655.1 - 151 bacteria>proteobacteria>alphaproteobacteria Cucumibacter marinus
KE053757.1 SMB34 06795 151 bacteria>proteobacteria>alphaproteobacteria Thalassospira permensis NBRC 106175
WP _037063589.1 - 151 bacteria>proteobacteria>alphaproteobacteria Rhizobium leguminosarum

WP 037924524.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter pseudonitzschiae
WP 038959235.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium japonicum

WP _040042297.1 - 151 bacteria>proteobacteria>betaproteobacteria Herbaspirillum sp. TSA66

WP 042262296.1 - 151 bacteria>proteobacteria>betaproteobacteria Paraburkholderia heleia

WP 046115585.1 - 151 bacteria>proteobacteria>betaproteobacteria Aquincola tertiaricarbonis
CEJ86522.1 HYPGJ 30525 151 bacteria>proteobacteria>alphaproteobacteria Hyphomicrobium sp. GJ21

WP _050631646.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium viridifuturi
WP 051544298.1 - 151 bacteria>proteobacteria>alphaproteobacteria Acetobacter okinawensis

WP 052830764.1 - 151 bacteria>proteobacteria>alphaproteobacteria Skermanella aerolata

WP 056425362.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. Leaf33

WP _057847726.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium retamae

WP _057851123.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium valentinum

WP 058261631.1 - 151 bacteria>proteobacteria>alphaproteobacteria Thalassobius gelatinovorus
KUJg85213.1 AVO45 17045 151 bacteria>proteobacteria>alphaproteobacteria Ruegeria sp. ZGT118
KU050972.1 APF82 07365 151 bacteria>proteobacteria>alphaproteobacteria Sphingomonadales bacterium BRH c42
WP _060913093.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium diazoefficiens
KXS52295.1 AWUS57 3325 151 bacteria>proteobacteria>gammaproteobacteria Marinobacter sp. T13-3

WP 062953068.1 - 151 bacteria>proteobacteria>alphaproteobacteria Thalassospira

WP _063091861.1 - 151 bacteria>proteobacteria>alphaproteobacteria Thalassospira

KZM50470.1 OAS0 08305 151 bacteria>proteobacteria>alphaproteobacteria Labrenzia sp. OBl

WP 063805905.1 - 151 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. BR10423

WP 064223072.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sulfitobacter geojensis

WP 064312987.1 - 151 bacteria>proteobacteria>alphaproteobacteria Sphingomonas sp. TDK1

WP _065057224.1 - 151 bacteria>proteobacteria>betaproteobacteria Paraburkholderia tropica

WP 065273484.1 - 151 bacteria>proteobacteria>alphaproteobacteria Phaeobacter gallaeciensis

WP 065690779.1 - 151 bacteria>proteobacteria>alphaproteobacteria Rhizobium sp. AC44/96

WP _065728283.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium icense

WP _065748378.1 - 151 bacteria>proteobacteria>alphaproteobacteria Bradyrhizobium sp. LMTR 3
AAY61677.1 RF 0826 150 bacteria>proteobacteria>alphaproteobacteria Rickettsia felis URRWXCal2
ABV84927.1 RMA 0805 150 bacteria>proteobacteria>alphaproteobacteria Rickettsia massiliae MTUS
ABY72681.1 RrIowa 0844 150 bacteria>proteobacteria>alphaproteobacteria Rickettsia rickettsii str. Iowa
ACP53585.1 RAF ORF0695 150 bacteria>proteobacteria>alphaproteobacteria Rickettsia africae ESF-5
AEM47136.1 Acife 0966 150 bacteria>proteobacteria Acidithiobacillus ferrivorans SS3
BAK96775.1 RJP 0567 150 bacteria>proteobacteria>alphaproteobacteria Rickettsia japonica YH
EIM27016.1 MicloDRAFT 00035700 150 bacteria>proteobacteria>alphaproteobacteria Microvirga lotononidis
EKD74745.1 ACD 44C00348G0001 150 bacteria uncultured bacterium

WP 003535926.1 - 150 bacteria>proteobacteria>alphaproteobacteria Sinorhizobium meliloti

WP 006870194.1 - 150 bacteria>proteobacteria>gammaproteobacteria Legionella drancourtii

WP 006940352.1 - 150 bacteria>proteobacteria>alphaproteobacteria Labrenzia aggregata

WP _007066454.1 - 150 bacteria>proteobacteria>alphaproteobacteria Fulvimarina pelagi

WP 009449374.1 - 150 bacteria>proteobacteria>alphaproteobacteria Nitratireductor indicus

WP _009570265.1 - 150 bacteria>proteobacteria>alphaproteobacteria Celeribacter baekdonensis

WP 010442028.1 - 150 bacteria>proteobacteria>alphaproteobacteria Ruegeria conchae

WP 010652940.1 - 150 bacteria>proteobacteria>gammaproteobacteria Fluoribacter dumoffii

WP 010886301.1 - 150 bacteria>proteobacteria>alphaproteobacteria Rickettsia prowazekii

WP 011769619.1 - 150 bacteria>proteobacteria>gammaproteobacteria Psychromonas ingrahamii

WP 012520326.1 - 150 bacteria>proteobacteria>alphaproteobacteria Phenylobacterium zucineum

WP _012708918.1 - 150 bacteria>proteobacteria>alphaproteobacteria Sinorhizobium fredii

there are no N- or C-terminal fusions

(YfiA/HPF-1like domain)

hypothetical protein
host attachment prot
Host attachment prot
Host attachment prot

protein required for attachment to host cells-like protein

hypothetical protein
host cell attachment

Salmuc_ 05097
ein [Roseovari
ein [Roseovari
ein [Roseovari

[Maritimibact
protein [Leis

[Salipiger mucosus DSM 16094].
us indicus].

us sp. HIO0049].

us indicus].

er alkaliphilus].
ingera daeponensis].

MULTISPECIES: host attachment protein [Leisingeral].
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hypothetical protein
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hypothetical protein
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host attachment prot
hypothetical protein
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hypothetical protein
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hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
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host attachment prot
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MULTISPECIES: hypoth

ein [Leisinger

a caeruleal.

ein [Leisingera sp. ANG-S5].
ein [Roseivivax isoporae].

ein [Roseivivax atlanticus].
ein [Leisingera aquaemixtae].
ein [Oceanibulbus sp. HI0021].
ein [Sulfitobacter sp. HI0054].
ein [Oceanibulbus sp. HI0082].
ein [Leisingera sp. JC1].

ein [Roseiviva
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ein [Jannaschi
ein [Celeribac
ein [Jannaschi
[Oceaniovalib
ein [Jannaschi
ein [Jannaschi
[Oceanicola s
ein [Leisinger
[Wenxinia mar
ein [Pseudorho
ein [Pseudorho
ein [Roseovari
ein [Jannaschi
[Sulfitobacte

x halodurans].
[Roseibacterium elongatum DSM 19469].

a sp. EhCO1].

ter indicus].

a seosinensis].

us guishaninsulal.

a aquimarinal.

a rubral.

p. S1247.
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inal.
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dobacter aquimaris].
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a donghaensis].

r sp. EE-36].

[Sagittula stellatal.
[Oceanicola granulosus].
[Pelagibaca bermudensis].
[Roseovarius nubinhibens].
[Sulfitobacter sp. NAS-14.1].
ein [Paracoccus zeaxanthinifaciens].
ein [Rhodobacteraceae bacterium PD-2].
ein [Sulfitobacter mediterraneus].
ein [Sulfitobacter noctilucae].
ein [Pseudooceanicola nanhaiensis].
ein [Sulfitobacter mediterraneus].
ein [Sulfitobacter sp. CB2047].
ein [Sulfitobacter pontiacus].
ein [Thioclava dalianensis].
ein [Thioclava indica].
ein [Thioclava atlantical.
ein [Marinovum algicolal.
ein [Aestuariivita atlantical.
ein [Roseovarius atlanticus].
ein [Ponticoccus sp. SJ5A-1].

ein [Yangia sp
etical protein

. CCB-MM3].
[Ruegerial.

MULTISPECIES: host cell attachment protein [Rhodobacteraceae].

MULTISPECIES: hypoth
hypothetical protein
hypothetical protein

etical protein
[Loktanella h
[Loktanella c

[Phaeobacter].
ongkongensis].
innabarinal.

MULTISPECIES: protein required for attachment to host cell [Phaeobacter].

host attachment prot
host attachment prot
host attachment prot

protein required for attachment to host cells

Host attachment prot
Host attachment prot
Host attachment prot
host attachment prot
hypothetical protein
Host attachment prot
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
host attachment prot

Host attachment prot
hypothetical protein
hypothetical protein
hypothetical protein

hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
host cell attachment
MULTISPECIES: hypoth
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein

ein [Maribius
ein [Litoreiba
ein [Loktanell

ein [Phaeobact
ein [Sulfitoba
ein [Ruegeria
ein [Mesorhizo
[Pseudooceani
ein [Oceanibul
thalar 02104

sp. MOLA 401].
cter arenae].
a sp. 3ANDIMAROO9].

er inhibens].

cter sp. EhCO04].

mobilis].

bium alhagil].

cola batsensis].

bus sp. HI0023].

[Litoreibacter arenae DSM 19593].

[Devosia epidermidihirudinis].

[Devosia psyc
[Roseobacter

hrophilal.
sp. AzwK-3b].

ein [Sediminimonas giaohouensis].
MULTISPECIES: host attachment protein [Leisingeral].

ein [Rhodobact
[Maritalea my
[Rhodobacter

eraceae bacterium EhC02].
rionectae].
sp. SW2].

[Reyranella massiliensis].
protein of unknown function [Lepto

HLUCCA12 1600
[Devosia soli
[Nitrobacter
[Nitrobacter
[Methylobacte
protein [Meth
etical protein
[Martelella e
[Devosia sp.
[Devosia sp.
[Devosia sp.
[Devosia sp.
[Legionella t
[Methyloferul
[Sphingomonas
[Sphingobium
[Legionella j
K426 09810 [S
Sphingomonas
Devosia chin
Francisella
Francisella
Leptospirill
Dyella ginse
AMJ64 02345 [
[Dyella thioo
[Nitrosomonas
[Nitrosomonas
[Porphyrobact
AMJ58 12530 [
[Brevundimona
[Brevundimona
[Phenylobacte

[
(
[
[
[
[

spirillum ferrodiazotrophum].
5 [Rhodobacteraceae bacterium HLUCCAlZ2].
1.
sp. Nb-311A].
hamburgensis].
rium sp. 4-46].
ylobacterium sp. WSM2598].
[Devosial.
ndophytical.
H5989].
Root685].
Leaf420].
Leaf64].
unisiensis].
a stellata].
sp. MEA3-1].
sp. Antl7].
ordanis].
phingobium sp. TKS].
sp. Root50].
hatensis].
sp. W12-1067].
guangzhouensis].
um ferrooxidans].
ngisoli].
Betaproteobacteria bacterium SG8 39].
xydans] .
cryotolerans].
ureae] .
er sp. AAP60].
Gammaproteobacteria bacterium SG8 30].
s sp. BAL3].
s sp. EAKA]J.
rium zucineum].

attachment protein [Stenotrophomonas maltophilial].
attachment protein [Stenotrophomonas rhizophilal.
attachment protein [Stenotrophomonas maltophilial.
attachment protein [Stenotrophomonas chelatiphaga].
attachment protein [Stenotrophomonas rhizophila].
AtsE [Stenotrophomonas maltophilia SKK35].
attachment protein [Stenotrophomonas maltophilial.

host attachment prot
host cell attachment

ein [Stenotrop
protein [Sten

homonas maltophilia].
otrophomonas maltophilial.

attachment protein [Stenotrophomonas sp. SKAl4].
attachment protein [Stenotrophomonas maltophilial].
MULTISPECIES: attachment protein [
attachment protein [Stenotrophomonas maltophilial].
attachment protein [Stenotrophomonas maltophilial.
attachment protein [Stenotrophomonas maltophilial.
attachment protein [Stenotrophomonas maltophilia].
MULTISPECIES: attachment protein [
attachment protein [Stenotrophomonas maltophilial.

Protein required for attachment to host cells [Pseudomonas aeruginosa].
attachment protein [Stenotrophomonas maltophilia].

attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein

[
[
(
[
[
[

Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon

Stenotrophomonas] .

Stenotrophomonas] .

as maltophilia
as maltophilia
as maltophilia
as maltophilia
as maltophilia
as maltophilia

1.
].
].
1.
1.
].

attachment protein [Stenotrophomonas maltophilia].
unnamed protein product [Stenotrop
attachment protein [Stenotrophomonas maltophilial].

attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein
attachment protein

[
(
[
[
[
(
[
[
[
(
[
[
[
(
[
[

Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Stenotrophomon
Pseudoxanthomo

homonas maltophilial].

as maltophilial.
as maltophilial.
as maltophilial.
as maltophilial.
as maltophilial.
as maltophilial.
as sp. DDT-1].

as maltophilial.
as maltophilial.
as maltophilial.
as maltophilial.
as maltophilial.
as maltophilial.
as maltophilial.
as maltophilial.
nas sp. Root65].

attachment protein [Pseudoxanthomonas sp. Root630].
MULTISPECIES: attachment protein [
protein required for attachment to host cell [Xanthomonas axonopodis].
MULTISPECIES: attachment protein [
attachment protein [Xanthomonas fuscans].
MULTISPECIES: attachment protein [
MULTISPECIES: attachment protein [
attachment protein [Xanthomonas campestris].
MULTISPECIES: attachment protein [
attachment protein [Pseudoxanthomonas spadix].
attachment protein [Xanthomonas campestris].

MULTISPECIES: attachment protein [
attachment protein [Xanthomonas axonopodis].

attachment protein
attachment protein

attachment protein [Xanthomonas maliensis].
attachment protein [Xanthomonas oryzae].
attachment protein [Luteimonas huabeiensis].
attachment protein [Xanthomonas axonopodis pv. vasculorum].
attachment protein [Xanthomonas axonopodis].
attachment protein [Xanthomonas campestris].
attachment protein [Xanthomonas campestris].
attachment protein [Xanthomonas arboricolal.
attachment protein [Luteimonas sp. FCS-9].
attachment protein [Xanthomonas axonopodis].
attachment protein [Xanthomonas sp. MitacekO1l].
attachment protein [Xanthomonas sp. Leafl31].
attachment protein [Xanthomonas axonopodis].

[

[

Xanthomonas br

Stenotrophomon

Xanthomonas] .
Xanthomonas] .

Xanthomonas] .
Xanthomonas] .

Xanthomonas] .

Xanthomonas] .

omi].
as panacihumi].

attachment protein [Xanthomonas fuscans].

host cell attachment
Host cell attachment
host cell attachment
host cell attachment
host cell attachment
Host cell attachment
hypothetical protein
host cell attachment
Host cell attachment
host cell attachment
host cell attachment
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
Protein required for
hypothetical protein
hypothetical protein

protein [Lept

protein [Lept
protein [Lept
protein [Lept
protein [Lept

protein [Lept

ospira santarosai str. JET].
ospira santarosail].

ospira santarosai str. CBCl416].
ospira santarosai str. 200702252].
ospira santarosai str. HAI1380].
ospira santarosai].

N234 29445 [Ralstonia pickettii DTP0602].

protein [Lept
protein [Lept
protein [Lept
protein [Lept
[Dyella japon
[Luteibacter

[Cupriavidus

[Dyella jiang
attachment to
[Bradyrhizobi
EBAPG3 10630

ospira santarosai serovar Arenal str. MAVJ 401].

ospira santarosai].
ospira santarosai str. CBC523].
ospira santarosai str. CBC1531].
ical.
sp. 9135].
pinatubonensis].
ningensis].
host cells [Cupriavidus alkaliphilus].
um diazoefficiens].
[Nitrosospira lacus].

AtsE protein [Acetobacter gﬁanensis].

hypothetical protein
hypothetical protein
MULTISPECIES: hypoth
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein

MULTISPECIES: required for attachment to host cells family protein

hypothetical protein
hypothetical protein
hypothetical protein
host attachment prot
hypothetical protein

hypothetical protein
hypothetical protein
host cell attachment

[Desulfonatro
[Cupriavidus
etical protein
[Cupriavidus
[Cupriavidus
[Cupriavidus
[Cupriavidus
[Cupriavidus
[Cupriavidus
[Cupriavidus
[Cupriavidus
[Cupriavidus
[Cupriavidus
sce5273 [Sora
[ [Polyangium]
AB595 19210 [
[Sinorhizobiu
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[Limnohabitan
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[Sphingomonas
ein [Thalassos
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[Burkholderiaceae].
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taiwanensis].
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necator].

gilardii].
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ngium cellulosum So ceb56].
brachysporum] .

Massilia sp. WF1l].

m medicae].

la polaris].

s sp. Rim47].

s australica].

sp. Leaf257].
pira lucentensis].

JN27 07260 [Massilia sp. BSC265].
required for attachment to host cells family protein [Sphingomonas sp. SRS2].

[Janthinobact
[Sphingomonas
protein [Lept

erium sp. S3-2].
elodea].

ospira wolffii serovar Khorat str. Khorat-H2].

MULTISPECIES: host attachment protein [Sphingomonas].

host attachment prot
host attachment prot

required for attachment to host cells family protein

hypothetical protein
host cell attachment

ein [Sphingobi
ein [Sphingomo

[Sphingomonas
protein [Mass

um sp. YL23].
nas phyllosphaerae].

phyllosphaerae].
ilia sp. LC238].

required for attachment to host cells family protein [Sphingomonas sp. Agl].

hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
conserved hypothetic
hypothetical protein

[Mesorhizobiu
[Sphingomonas
[Sphingomonas
[Sphingomonas
BEO8 11610 [S

m huakuii].
sp. Leaf343].
sp. Leaf231].
endophytical.
orangium cellulosum].

[Massilia timonae].

[Caenispirill
[Massilia sp.
[Massilia nia
al protein [Ch
[Salinisphaer

um salinarum].
9096] .
stensis].
elativorans sp. BNC1].
a shabanensis].

host cell attachment-required protein [Fodinicurvata sediminis].

hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
hypothetical protein
host cell attachment
Hypothetical protein
Protein required for
hypothetical protein
protein required for
MULTISPECIES: hypoth
hypothetical protein
Protein required for
hypothetical protein
host attachment prot
hypothetical protein
hypothetical protein
hypothetical protein
MULTISPECIES: hypoth
host attachment prot
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protein [Lept
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attachment to
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attachment to
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Acidocella aminolytica 101 = DSM 11237].
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p. AU4].

SPV1 11266 [Mariprofundus ferrooxydans PV-1].

[Bradyrhizobi
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0 [Rhodobacteraceae bacterium HLUCCOO07].
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AtsE (plasmid) [Mesorhizobium loti MAFF303099].

hypothetical protein
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[Noviherbaspi
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14i].
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MULTISPECIES: hypothetical protein [Acidiphilium].
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MULTISPECIES: hypoth
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MULTISPECIES: host cell attachment protein [Methylocystaceae].
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1.

protein required for attachment to host cells [Bradyrhizobium sp. WSM1253].
MULTISPECIES: host cell attachment protein [Bradyrhizobium].
protein required for attachment to host cell [Bradyrhizobium sp. YR681].

MULTISPECIES: hypoth

etical protein

[Bradyrhizobium] .

MULTISPECIES: host attachment protein [Afipial.

hypothetical protein
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MULTISPECIES: host attachment protein [Bradyrhizobium].
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