160877450 Shewanella baltica
I~ 153002714 Shewanella baltica
9 28275295 Shewanella oneidensis
[[110p— 114049396 Shewanella sp
117922460 Shewanella sp
120596930 Shgwnanella sp

e

237684334 Teredinibacter turnerae
83647357 Hahella chejuensis
77359078 Pseudoalteromonas haloplanktis
88861266 Pseudoalteromonas tunicata
87121661 Marinomonas sp
113475352 Trichodesmium erythraeum
224407179 Microcoleus chthonoplastes
196246953 Cyanothece sp
172038850 Cyanothece sp
126657236 Cyanothece sp
163845997 Chloroflexus aurantiacus
219850003 Chloroflexus aggregans
1004‘: 115523502 Rhodopseudomonas palustris
90422975 Rhodopseudomonas palustris
237803673 Pseudomonas syringae
66045350 Pseudomonas syringae
T—i 28869512 Pseudomonas syringae
71736497 Pseudomonas syringae
_t 104780910 Pseudomonas entomophila
170720802 Pseudomonas putida
100 167032619 Pseudomonas putida
1(%; 148548848 Pseudomonas putida
—— 26988822 Pseudomonas putida
100 229592005 Pseudomonas fluorescens
96 [7 77458016 Pseudomonas fluorescens
100 70729261 Pseudomonas fluorescens
225104382 Methylophaga sp
IS 51246372 Desulfotalea psychrophila

0142( 1004:146342000 Bradyrhizobium sp

27381658 Bradyrhizobium japonicum
o 56478892 Aromatoleum aromaticum
51246144 Desulfotalea psychrophila
0 126667729 Marinobacter sp
85 124268351 Methylibium petroleiphilum
119897858 Azoarcus sp
237653310 Thauera sp
182415836 Opitutus terrae
163797321 alpha proteobacterium
158521107 Desulfococcus oleovorans
16331091 Synechocystis sp
170076623 Synechococcus sp
241776380 Allochromatium vinosum
83310142 Magnetospirillum magneticum
196229815 Chthoniobacter flavus
171912784 Verrucomicrobium spinosum
167043515 uncultured marine
225145627 Synechococcus sp
119474670 marine gamma
158337687 Acaryochloris marina
212636771 Shewanella piezotolerans
170725162 Shewanella woodyi
163749172 Shewanella benthica
157376916 Shewanella sediminis
170725163 Shewanella woodyi
157376915 Shewanella sediminis
227998083 Kangiella koreensis
90020039 Saccharophagus degradans
ZL 84 77359030 Pseudoalteromonas haloplanktis

149189662 Vibrio shilonii
183219822 Leptospira biflexa
83644997 Hahella chejuensis
1 71278361 Colwellia psychrerythraea
31 251829155 Gallionella ferruginea
90023024 Saccharophagus degradans
119896717 Azoarcus sp
144899413 Magnetospirillum gryphiswaldense
100 87198512 Novosphingobium aromaticivorans
0 4’&;&?53 74871 Erythrobacter litoralis
149186425 Erythrobacter sp
4 13473192 Mesorhizobium loti
4 98 118590050 Stappia aggregata
90418669 Aurantimonas sp
103487570 Sphingopyxis alaskensis
100 152982119 Janthinobacterium sp
¥ 134093880 Herminiimonas arsenicoxydans
5 100 121594444 Acidovorax sp
241764427 Acidovorax delafieldii
98 239816552 Variovorax paradoxus
6 100 72383859 Ralstonia eutropha
113867267 Ralstonia eutropha
154244359 Xanthobacter autotrophicus
108760619 Myxococcus xanthus
223491393 Cyanobium sp
87125686 Synechococcus sp
253996421 Methylotenera mobilis
120611161 Acidovorax avenae
241766209 Acidovorax delafieldii
146308663 Pseudomonas mendocina
146281507 Pseudomonas stutzeri
73539344 Ralstonia eutropha
188591943 Cupriavidus taiwanensis
116694068 Ralstonia eutropha
224823753 Lutiella nitroferrum

100 — 71909585 Dechloromonas aromatica
5 186472629 Burkholderia phymatum

)

LT;, 83312027 Magnetospirillum magneticum
92 89902019 Rhodoferax ferrireducens
8 91782791 Burkholderia xenovorans
187921353 Burkholderia phytofirmans
237808824 Tolumonas auensis
224826822 Lutiella nitroferrum
115379358 Stigmatella aurantiaca
170745483 Methylobacterium radiotolerans
170738650 Methylobacterium sp
197105756 Phenylobacterium zucineum
239909209 Desulfovibrio magneticus
100 153004585 Anaeromyxobacter sp
100 86158512 Anaeromyxobacter dehalogenans
197122195 Anaeromyxobacter sp
100 3 100 — 120555164 Marinobacter aquaeolei
'—— 149374713 Marinobacter algicola
21 225303924 Halothiobacillus neapolitanus
189426566 Geobacter lovleyi
° A: 114773172 alpha proteobacterium
14 149925352 Limnobacter sp
32475880 Rhodopirellula baltica

119776295 Shewanella amazonensis
H 00 126172751 Shewanella baltica
8 ~ 160877052 Shewanella baltica
T 100 120597442 Shewanella sp

100 oz 24372138 Shewanella oneidensis
113968887 Shewanella sp
114048975 Shewanella sp
117918996 Shewanella sp
119945531 Psychromonas ingrahamii

223486470 Campylobacterales bacterium
SQ 82701336 Nitrosospira multiformis
90022853 Saccharophagus degradans

56478925 Aromatoleum aromaticum
146309327 Pseudomonas mendocina
83646938 Hahella chejuensis
146284300 Pseudomonas stutzeri
78223663 Geobacter metallireducens
119944259 Psychromonas ingrahamii
71906191 Dechloromonas aromatica

74317429 Thiobacillus denitrificans
217970398 Thauera sp

225102351 Methylophaga sp

1 251828923 Gallionella ferruginea

100 — 253699892 Geobacter sp
4 197119334 Geobacter bemidjiensis

114777249 Mariprofundus ferrooxydans
‘T&EZZOQ%OZO Thioalkalivibrio sp
241777063 Allochromatium vinosum
99081837 Silicibacter sp
71280278 Colwellia psychrerythraea
149375905 Marinobacter algicola
87119385 Marinomonas sp
90418499 Aurantimonas sp
100 163744983 Oceanibulbus indolifex
100 83944134 Sulfitobacter sp
225132693 Roseobacter sp
95 [ 91786065 Polaromonas sp
89 87307297 Blastopirellula marina
100 109391496 Yersinia sp
100— 238755038 Yersinia ruckeri
166 238790320 Yersinia frederiksenii
238792323 Yersinia intermedia
242240530 Dickeya dadantii
86751073 Rhodopseudomonas palustris
100 188991208 Xanthomonas campestris
100~ 78048227 Xanthomonas campestris
%958582420 Xanthomonas oryzae
166711696 Xanthomonas oryzae
34497076 Chromobacterium violaceum
88858788 Pseudoalteromonas tunicata

76 119472186 Alteromonadales bacterium
93 21885294 Vibrio cholerae
5———— 88859369 Pseudoalteromonas tunicata
119773885 Shewanella amazonensis

100 66046171 Pseudomonas syringae

237801381 Pseudomonas syringae

88797749 Reinekea sp

152997039 Marinomonas sp

100, 117922447 Shewanella sp
10 217975276 Shewanella baltica
1 114563977 Shewanella frigidimarina
91793039 Shewanella denitrificans

83593696 Rhodospirillum rubrum

107103629 Pseudomonas aeruginosa
152987294 Pseudomonas aeruginosa
85 226355985 Deinococcus deserti

15806193 Deinococcus radiodurans
90408148 Psychromonas sp
éf 89093730 Oceanospirillum sp
98 ‘ 87120137 Marinomonas sp
226946467 Azotobacter vinelandii

83643246 Hahella chejuensis

1 153212712 Vibrio cholerae
100 149189378 Vibrio shilonii
100 209695294 Aliivibrio salmonicida
172087714 Vibrio fischeri
100 86746254 Vibrio sp
8 84387083 Vibrio splendidus
7 10! 225099551 Vibrio parahaemolyticus
73— 37680206 Vibrio vulnificus
91 153831983 Vibrio harveyi

28898215 Vibrio parahaemolyticus
253578619 Ruminococcus sp
61 27364428 Vibrio vulnificus
50 80 78223957 Geobacter metallireducens
75 100 86156725 Anaeromyxobacter dehalogenans
5 220915440 Anaeromyxobacter dehalogenans
0 152995192 Marinomonas sp
197118913 Geobacter bemidjiensis
100 [ 120556578 Marinobacter aquaeolei
149377907 Marinobacter algicola
7 99 ——— 163745614 Oceanibulbus indolifex
————————— 83953721 Sulfitobacter sp
224817972 Thioalkalivibrio sp
100 ‘: 118590512 Stappia aggregata
224393716 Labrenzia alexandrii
119776540 Shewanella amazonensis
100 197337407 Vibrio fischeri
S 209809202 Aliivibrio salmonicida
82 | — 229514372 Vibrio cholerae
55| 42100 163803656 Vibrio campbellii
TESS | 100- 194540860 Vibrio sp
5! 91224264 Vibrio alginolyticus
153834624 Vibrio harveyi
28900053 Vibrio parahaemolyticus
225101787 Vibrio parahaemolyticus
27367985 Vibrio vulnificus
148975751 Vibrionales bacterium
218676101 Vibrio splendidus
86144458 Vibrio sp
2] 227998342 Kangiella koreensis
g 127512564 Shewanella loihica
85712204 Idiomarina baltica
53802330 Methylococcus capsulatus
56459537 Idiomarina loihiensis
100 — 83311412 Magnetospirillum magneticum
46202382 Magnetospirillum magnetotacticum
104782021 Pseudomonas entomophila
117926630 Magnetococcus sp
119489748 Lyngbya sp
224405793 Microcoleus chthonoplastes
239787644 uncultured bacterium
94264477 delta proteobacterium
225150141 Verrucomicrobiae bacterium
220935033 Thioalkalivibrio sp
114319920 Alkalilimnicola ehrlichii
121996937 Halorhodospira halophila
94264236 delta proteobacterium
119896741 Azoarcus sp
163793336 alpha proteobacterium
144899841 Magnetospirillum gryphiswaldense
241775260 Allochromatium vinosum
242279563 Desulfovibrio salexigens
242281255 Desulfovibrio salexigens
225199718 Desulfonatronospira thiodismutans
225103849 Methylophaga sp
241666725 Rhizobium leguminosarum
209549382 Rhizobium leguminosarum
86357767 Rhizobium etli
77359054 Pseudoalteromonas haloplanktis
119469670 Alteromonadales bacterium
89092006 Oceanospirillum sp
71908547 Dechloromonas aromatica
241776483 Allochromatium vinosum
237686080 Teredinibacter turnerae
90022762 Saccharophagus degradans
83643693 Hahella chejuensis
99080183 Silicibacter sp
34100 | 86137741 Roseobacter sp
58 126740052 Roseobacter sp
225127755 Rhodobacterales bacterium
100 163743847 Phaeobacter gallaeciensis
225135764 Ruegeria sp
100 227823490 Rhizobium sp
59 166- 150398003 Sinorhizobium medicae
= —— 15966662 Sinorhizobium meliloti
7 13471907 Mesorhizobium loti
118589729 Stappia aggregata

&‘— 89092170 Oceanospirillum sp
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89892466 Striga asiatica
116109372 Lupinus albus
9802528 Arabidopsis thaliana
5 116109353 Medicago sativa
157358484 Vitis vinifera
190148361 Populus trichocarpa
224053503 Populus trichocarpa
90148357 Betula pendula
223545952 Ricinus communis
100 168053506 Physcomitrella patens
168046338 Physcomitrella patens
88714405 Physcomitrella patens
218191539 Oryza sativa
(24029415 Zea mays
242066054 Sorghum bicolor
118790698 Oryza sativa
242038337 Sorghum bicolor
462461543 Zea mays
162458745 Zea mays
18379305 Arabidopsis thaliana
109631212 Striga asiatica
109631214 Striga asiatica
5 88319749 Cucurbita maxima
190148353 Betula pendula
57339050 Vitis vinifera
223533091 Ricinus communis

100

113911570 Lotus japonicus
1 218184380 Oryza sativa
9 38347753 Zea mays

1do 18421494 Arabidopsis thaliana

22353121 Catharanthus roseus

224131798 Populus trichocarpa
223528678 Ricinus communis
147789780 Vitis vinifera
190148355 Betula pendula
66813420 Dictyostelium discoideum
167662 Dictyostelium discoideum

Y
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Supplemental figure S2: Maximum likelihood tree of the CHASE domains from bacteria and eukaryotes.
The sequence set was obtained by a PSI-BLAST search against Genbank's (http://www.ncbi.nlm.nih.gov/Genbank)
non-redundant protein database using the CHASE domain of AHK4 as a query sequence. The search was iterated 14
times, until no further sequences were found. In the resulting dataset of 640 sequences, the presence of the CHASE
domain was confirmed by an HMMsearch with the CHASE HMM from Pfam (PF03924.3). Sequences showing more
than 95% sequence identity were also removed from the dataset. From the remaining 325 sequences, a multiple sequence
alignment was built with Muscle and a phylogenetic tree constructed with PHYML, as described in the Materials and
Methods section. The sequence identifiers are composed of the NCBI's gi number and the species name. The numbers
next to branches represent support values from 100 bootstrap replicates. All plant sequences are highlighted in a green box.



