
 Escherichia coli
 Salmonella enterica

 Erwinia amylovora
 Dickeya dadantii
 Proteus mirabilis

 Actinobacillus minor
 Aeromonas salmonicida

 Psychromonas ingrahamii
 Colwellia psychrerythraea

 Kangiella koreensis
 Alcanivorax sp. DG881
 Oceanobacter sp. RED65
 Azotobacter vinelandii

 Methylomicrobium album
 Methylomonas methanica

 Methylophaga aminisulfidivorans
 Nitrosococcus oceani

 Nitrosococcus watsonii
 Alkalilimnicola ehrlichii

 Nitrococcus mobilis
 Allochromatium vinosum

 Cardiobacterium hominis
 Xylella fastidiosa Temecula1

 Stenotrophomonas sp. SKA14
 Xanthomonas albilineans

 Xanthomonas gardneri
 xangardneriATCC19865
 Xanthomonas oryzae
 Xanthomonas axonopodis
 Xanthomonas campestris
 Xanthomonas perforans

 Xanthomonas fuscans
 Candidatus Accumulibacter

 Methyloversatilis universalis
 Sideroxydans lithotrophicus

 Lutiella nitroferrum
 Kingella oralis

 Bordetella parapertussis
 Alicycliphilus denitrificans
 Acidovorax ebreus

 Hylemonella gracilis
 Dechloromonas aromatica

 Janthinobacterium sp. Marseille
 Herminiimonas arsenicoxydans

 Thiomonas intermedia 
 Sutterella wadsworthensis

 Limnobacter sp. MED105
 Oxalobacter formigenes

 Herbaspirillum seropedicae
 Burkholderia phytofirmans
 Burkholderia graminis

 Cupriavidus metallidurans
 Ralstonia eutropha

 Cupriavidus necator
 Ralstonia eutropha

 Magnetospirillum gryphiswaldense
 Azospirillum sp. B510

 Parvibaculum lavamentivorans
 Roseovarius nubinhibens

 Roseovarius sp. 217
 Rhodobacterales bacterium HTCC2150

 Roseobacter sp. MED193
 Phaeobacter gallaeciensis

 Oceanicola granulosus
 Brevundimonas subvibrioides

 Brevundimonas subvibr
 Hyphomicrobium sp. MC1

 Hyphomicrobium denitrificans
 Rhodomicrobium vannielii

 Pseudovibrio sp. JE062
 Starkeya novella 

 Xanthobacter autotrophicus
 Bradyrhizobium japonicum

 Nitrobacter winogradskyi 
 Rhodopseudomonas palustris

98

100

56

59

60

100

63
100

99

99

98

61

93

57

100

52
56

55

100

78

82

100

100

100

94

74

82

100

52
100

100

100

100

100

100

51

87

77

95

53
100

100

98

100

63

80

57

97

55

100

100

56

78

80

0.1

 

Alphaproteobacteria 

(26/26) 

Betaproteobacteria 

+insert 

(26/26) 

Other 

Gammaproteobacteria 

(26/26) 

Figure S45 
 

A maximum-likelihood (ML) tree based upon sequences from glycyl-tRNA synthetase subunit beta subunit. The numbers 

on the nodes indicate the bootstrap values. The Tree shows the branching of Xanthomonadales separately from the other 

insert containing Betaproteobacteria. The species distribution of this insert could be explained by either the independent 

occurrence of a similar genetic event in the Betaproteobacteria and the Xanthomonadales, or that this insert was introduced 

in a common ancestor of the Beta- and Gamma-proteobacteria, followed by its loss from other Gammaproteobacteria after 

the divergence of deep-branching Xanthomonadales. 
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