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CLO466: MIP family channel protein



CLO780: dUDP-D-glucose 4,6-dehydratase
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CLO049: NADH-dependent fumarate reductase

Magnaporthe grisea 39943078
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L Uncinocarpus reesii 258577995
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CLO624: THYLAKOID FORMATION 1

NC64A AR158 Ref C174R
NC64A IL-5-2s1 068R.1
NC64A NYs-1 188R.1
NC64A NY-2B 210R.1
NC64A IL-5-2s1 069R.1
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86 —— Crocosphaera watsonii 67921410
94| — Synechocystis sp. 16330615
37 -——— Microcystis aeruginosa 166367182
‘ Synechococcus sp. 86606816
66 | Gloeobacter violaceus 37520969
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CLO778: unknown function
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CLO796: ribonucleoside-triphosphate reductase
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CLO063: unknown function
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CL0978: unknown function
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CLO375: glycosyltransferase
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— Prevotella amnii 307565749
g0 b Prevotella bivia 282858438

Acinetobacter sp. 50083841
NC64A ANGIC 065R.1 NC64A ANGIC 065R.1
NC64A IL-3A 060R.1 NC64A IL-3A 060R.1

96 | NC64A NE-JV-4 074R.1 NC64A NE-JV-4 074R.1

- NC64A KS1B 09R.1 NC64A KS1B 09R.1

59

0.2

Figure S3: continued

Pbi CVB-1 281R.1

NC64A PBCV1 Ref AO64R NC64A PBCV1 Ref A0O64R
Coccomyxa subellipsoidea 384249525



CL0940: Nitroreductase

Arcanobacterium haemolyticum 297571693
98 ————— Actinomyces odontolyticus 154509613
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CLO065: unknown function
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CL0879: unknown function
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CLO878: dTDP-glucose pyrophosphorylase /HAD superfamily hydrolase

71 Shewanella woodyi 170726349
99 m— Halobacillus halophilus 386713297
L

Cyanophage 326781949
100 ———— Fusobacterium periodonticum 262066744
L Roseburia intestinalis 291534687
25 ——— Bacteroides sp. 336405564
(g Bacteroides ovatus 160883767
99 | Bacteroides xylanisolvens 295087215
99 t [ ! Bacteroides sp. 336404717
Bacteroides eggerthii 218128514
Bacteroides ovatus 336415870
Campylobacter jejuni 384448660
— Campylobacter lari 222823347
’7\;/7 Helicobacter pullorum 242310103
L——— Helicobacter bilis 237751100
(tﬁ Flavobacterium johnsoniae 146298111
L—— Denitrovibrio acetiphilus 291288583
99 ( — Helicobacter winghamensis 237752406
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6 ——— Bacteroides fragilis 60683140
85 | Campylobacter upsaliensis 315637958
gg L campylobacter upsaliensis 57505527
70 ,7 Azospirillum lipoferum 374999544

4 - Agrobacterium vitis 222148914
Marlcaulls maris 114571013
99 /7 — Brevundimonas sp. 254417925
04 L Brevundimonas diminuta 329888505
76 Zymomonas mobilis 338708055

— Magnetospirillum magnetotacticum 46200690

100 - Magnetospirillum magneticum 83309255
bacterium Ellin514 223938227
22| 88 Nitrosopumilaceae archaeon 329766637
Prochlorococcus marinus 157413754
SAG Br0604L 186R.1
H SAG TN603.4.2 194R.1
H SAG GM0701.1 193R.1
50 (LSAG NTS-1 205R.1 SAG
SAG MN0810.1 221R.1
(L{ Pbi FR483 Ref N177L
Pbi MT325 Ref M174L
99 100 L Pbi CVG-1197L.1
| SAG WI0606 201R.1
' SAG MO0605SPH 198R.1
100 — Pseudomonas syringae 330959932
93 L— Pseudomonas syringae 237797528
LA — Yersinia enterocolitica 50982343
\— Enterobacteriaceae bacterium 317491665
Leptotrichia buccalis 257126881
6 — Oribacterium sp. 363900343
66 (trtﬁrg Oribacterium sp. 363897931
Butyerlbrlo proteoclasticus 302669519
98 |68 Clostrldlum sp. 283795736
Clostridium hathewayi 358062026
bacterium Ellin514 223938201
5 | Clostridium symbiosum 323694844
[ L Clostridium symbiosum 323484622
Enterococcus faecium 257879959

33 ———— Paenibacillus sp. 334134435
62 ! Bradyrhizobium sp. 365884216
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CLO222: DNA methylase

Phage 148609438
Escherichia coli 345391063
75| Shigella dysenteriae 320172932
Escherichia coli 378067331
72 | Escherichia coli 218703091
Escherichia coli 324117943
99 || Escherichia coli 330908667
91 F Enterobacteria phage 19549035
Escherichia coli 323965397
85 | | — Enterobacter mori 354724325
L Escherichia coli 386245419
99 H Escherichia coli 193064850
| Citrobacter sp. 237731137
100 ' Citrobacter freundii 365101667
78 — Klebsiella oxytoca 376400371
67 —— Pantoea vagans 308186460
r Xenorhabdus bovienii 290474297
98 - Xenorhabdus nematophila 300724259
— Vibrio sp. 262403655
94 " Vibrio cholerae 153818467
NCG64A NY-2B 007R.1
100 H‘ NC64A IL-5-2s1 006R.1
NC64A MA-1D 09R.1
NC64A NY2A Ref BO10R
89 95 —— Prevotella timonensis 282881331
78 L Campylobacter showae 255321947
96 - Crocosphaera watsonii 67921543
ﬁ Crocosphaera watsonii 357264967
53 100 “— Cyanothece sp. 172039381
——— uncultured euryarchaeote 255513890
Bacillus sp. 313667091
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CLO792: mannose-6-phosphate isomerase

SAG ATCV1 Ref Z752L
‘ SAG OR0704.3 886L.1
SAG NE-JV-3 875L.1

T@ SAG Can0610SP 894L.1
SAG NE-JV-2 905L.1
SAG NTS-1939L.1
SAG WI0606 855L.1
SAG MOO0605SPH 840L.1
L r SAG TN603.4.2 907L.1
[L SAG Br0604L 871L.1
99 'SAG GM0701.1 890L.1
76 SAG MN0810.1 939L.1

83 SAG Canal-1 785L.1

Pbi NE-JV-1 603L.1

Kytococcus sedentarius 256825656
Synechococcus sp260434725
Flexistipes sinusarabici 336322984

87 94— Variovorax paradoxus 239813775
L Polaromonas sp. 91789839

63 ‘ Lawsonia intracellularis 94987426

L Syntrophobacter fumaroxidans 116750746
T % Flavobacteriaceae bacterium 255536273

bacterium S5 317050405
L Roseibium sp. 307947383
61 Salinibacter ruber 294507297
A
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CLO482: glutaredoxin-like sy cvato7eis

Pbi AP110A 290L.1
Pbi CVR-1 285L.1
Pbi CVG-1 276L.1
Pbi CVM-1 301L.1
Pbi FR483 Ref N241L
Pbi NW665.2 262L.1
Pbi CVB-1297L.1
98 PbiCan18-4 299L.1
'Phi MT325 Ref M241L
|PbiFrSL 27711
Pbi CZ-2 245L.1
Pbi OR0704.2.2 238L.1
SAG MOO0605SPH 176R.1
SAG WI0606 179R.1
|SAG ATCV1 Ref Z143R
PSAG NE-JV-3 171R.1

90

|

SAG Can0610SP 166R.1
HJSAG OR0704.3 174R.1

SAG Br0604L 168R.1
EAG TN603.4.2 173R.1
[ SAG GM0701.1 174R.1
SAG NE-JV-2 182R.1
——— SAG MNO0810.1 199R.1
L—— SAG Canal-1 184R.1
86 — Pseudoalteromonas tunicata 88860376
L Yersinia ruckeri 238753454
-1 L Neptuniibacter caesariensis 89094050
| Cronobacter phage 383395953
Ochrobactrum anthropi 153008364
Ochrobactrum intermedium 239832954
52 Brucella suis 23502729
Brucella sp. 306844849
Brucella canis 161619794
Brucella sp. 265982889
87 | Brucella canis 376275528
91 Brucella melitensis 17986468
Brucella melitensis 229597571
Brucella ceti 261217708
Colwellia psychrerythraea 71281919

44
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CLOO55: unknown function

53 Azoarcus sp. 56477892
— Thauera sp. 217969587

65 | Polaromonas naphthalenivorans 121603554
43 — SAG NE-JV-3 869R.1
L (T — SAG OR0704.3 879R.1
| SAG Canal-1 002L.1
| Laribacter hongkongensis 226940312
—
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CLO739: aspartate carbamoyltransferase

90 - Tetraodon nigroviridis 47212098
L Drosophila melanogaster 24642586
99— Mixia osmundae 14324 358058556
s 93 !ﬂ L——— Melampsora laricis-populina 328851175
L Batrachochytrium dendrobatidis 328770277
Lr’i\— Dictyostelium purpureum 330796945
99 | Cyanidioschyzon merolae MQ255C
37 Salpingoeca rosetta 326436853
92 -~ Aureococcus anophagefferens 01953
36 | L Emiliana huxleyi 23420
‘ Ectocarpus siliculosus 04736
9 86 —fragilariopsis cylindrus 38104
7V7%Phaeodactylum tricornutum 03766
99— Thalassiosira pseudonana 08830
~ 95— Micromonas pusilla 303284026
97 L— Micromonas sp. RCC299 255089511
— Ostreococcus sp. CC809 04843
35 g9 - Ostreococcus lucimarinus 145353787
50 21 Picea sitchensis 116787230
M ’7\\/7 Oryza sativa 115475541
L1 L— Arabidopsis thaliana 15215706
98 L— Physcomitrella patens 168052057

6
74 — Selaginella moellendorffii 302814971
83 —— Asterochloris sp. 03347
29[ L— Coccomyxa sp. C-169 384248878

9
Chlorella variabilis 307108202
— uncultured bacterium 297183309
0 = uncultured bacterium 297181307
- Bacillus tusciae 295695964
a | Sphaerobacter thermophilus 269837874
Acidobacterium sp. 374309506
95 - Anaerophaga sp. 371778022
L— Anaerophaga thermohalophila 346224587

100 98 ——— Dysgonomonas mossii 333377585
B} L Tannerella sp. 365122776
90

98] ( — Chlamydomonas reinhardtii 159487733
aa | 99 - Volvox carteri 302846628
94
9

80

L Odoribacter splanchnicus 325281827
Alistipes indistinctus 354605267
97 - Fusobacterium gonidiaformans 315917657
94 ———— Methanopyrus kandleri 20094916
’7‘ planctomycete 386810986
— 90 —————————— Methanosaeta harundinacea 386002488
a2 Methanobacterium sp. 325957868
68 —— Thermococcus litoralis 375082501
99 — Thermococcus sibiricus 242398436
NC64A AR158 Ref C204R
NCG64A IL-5-2s1 244R.1
NC64A NY2A Ref B222R
| |NC64A MA-1D 129R.1
LNCG4A NYs-1 233R.1
NC64A NY-2B 251R.1
‘ NC64A MA-1E 185R.1
NC64A CvsAl 188R.1
100 NC64A CviKl 181R.1
NC64A ANG9C 190R.1
NC64A NE-JV-4 196R.1
NCG64A IL-3A 186R.1
—/NC64A PBCV1 Ref A169R
'NC64A CME6 191R.1
NC64A KS1B 119R.1

0.1
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CLO787:Potassium transporter

72 | Cyanidioschyzon merolae CMF073C
‘ Emiliana huxleyi 11017
99 — Methylotenera mobilis 253996075
————— beta proteobacterium 254468938
49 —— Azospirillum brasilense 356877913
73 L Bdellovibrio bacteriovorus 42523474
Myxococcus xanthus 108758503
| Laribacter hongkongensis 226939055
79 | Burkholderia gladioli 330817154
97 "®gg = Thiothrix nivea 386816575
79 — Azoarcus sp. 358638424
98 [ — Dechloromonas aromatica 71906823
Rhodopseudomonas palustris 115523973
100 Phaeospirillum molischianum 381168228
] Burkholderia phytofirmans 187921350
37| 83 33 — Limnobacter sp. 149926900
9

L R I R Methylotenera sp. 297538072
r 99 L Ramlibacter tataouinensis 337280333
Xylella fastidiosa 15838501
91 L/i Rhodanobacter thiooxydans 388442485
100 g9 — Rhodanobacter spathiphylli 388435411
100 — Brevundimonas subvibrioides 302381616
o —— Phenylobacterium zucineum 197103516
73 Pseudonocardia dioxanivorans 331699599
————— Desulfovibrio magneticus 239906221

98 — Selaginella moellendorffii 302811552
97 [ —— selaginella moellendorffii 302769740
L Oryza sativa 116309316
— Selaginella moellendorffii 302755844
— Arabidopsis thaliana 22329125
L——— Oryza sativa 218199696
Physcomitrella patens 168000100
48 Physcomitrella patens 168010263
% Arabidopsis thaliana 15226892
L—— Arabidopsis thaliana 145340436
Selaginella moellendorffii 302761370
97 — Physcomitrella patens 168038749
" Physcomitrella patens 168034532
100 L Physcomitrella patens 168030488
Physcomitrella patens 168042345
r Arabidopsis thaliana 15227701

"

1 T Arabidopsis thaliana 22330543
L 95 ['— Arabidopsis thaliana 15241517
[ Oryza sativa 218191511
96 100 Arabidopsis thaliana 18405433
— Selaginella moellendorffii 302802931
L———————— Arabidopsis thaliana 4454033
100 — Physcomitrella patens 168047347
92 [ = Physcomitrella patens 168029429
100 | 100 Physcomitrella patens 168008751
— Physcomitrella patens 168067372
99t Physcomitrella patens 168011781
Physcomitrella patens 168053359

98 Physcomitrella patens 168004798
18 96 100 ' Oryza sativa 218201274
H Oryza sativa 218202247
L Physcomitrella patens 168042504
100 Physcomitrella patens 168037426
85 98 ————— Coccomyxa sp. C-169 384246604
L Coccomyxa sp. C-169 384254127
——————— Coccomyxa sp. C-169 384248399
98 99 Coccomyxa sp. C-169 384247168
r Chlamydomonas reinhardtii 159490294

100 ~ Chlamydomonas reinhardtii 159484821
Coccomyxa sp. C-169 384251025
100 — Trichoderma atroviride 358389978
57 89 Trichoderma virens 358387986
= L Botryotinia fuckeliana 347827166
100 Talaromyces stipitatus 242793103
Pbi FR483 Ref N110R
' Pbi NW665.2 119R.1
| SAG ATCV1 Ref Z696R
[ SAG OR0704.3 795R.1
100 |~ SAG MN0810.1 844R.1
SAG GM0701.1 791R.1
0.2 | SAG TN603.4.2 820R.1
SAG Br0604L 794R.1
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CLO989:

unknown function

93 | Campylobacter coli 380578453
98 I Campylobacter coli 380514777

Haemophilus paraphrohaemolyticus 387773760
Ralstonia solanacearum 207723081

0.2

CLO767:

Pbi CVB-1 338R.1

unknown function

uncultured Flavobacteria bacterium 377345261

Dermacoccus sp. 309810733

93

Paenibacillus elgii 357015234
SAG MOO0605SPH 910L.1
SAG NE-JV-3 947L.1
SAG ATCV1 Ref Z813L
H SAG WI0606 928L.1
H SAG Can0610SP 976L.1
SAG NE-JV-2 990L.1
LSAG ORO0704.3 970L.1
r SAG MN0810.1 1000L.1
Pbi ORO0704.2.2 459R.1
Pbi Fr5L 454R.1
{ Pbi CZ-2 446R.1
100 || ppj MT325 Ref M388R
Pbi CVG-1 432R.1
| Pbi FR483 Ref N403R
| Pbi NW665.2 442R.1
SAG NE-JV-3 259R.1
M SAG ATCV1 Ref Z217R
85 rm SAG WI0606 278R.1
LSAG MOO605SPH 272R.1
T SAG NE-JV-2 297R.1
L SAG OR0704.3 267R.1
( I SAG Can0610SP 257R.1
SAG MN0810.1 284R.1
TLF SAG TN603.4.2 267R.1
99 L L SAG Bro604L 267R.1
SAG Canal-1 254R.1

97

‘ Pbi Fr5L 286R.1
m Pb! CzZ-2 251R.1
Pbi OR0704.2.2 244R.1
Aureococcus anophagefferens 323446931

88— Cyanophage 8102-4 326782317
% Cyanophage Syn19 326783618

99 Cyanophage M4-259 326783073

0.2
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CLO037: beta-lactamase-like

25 Burkholderiales bacterium 375107359
‘ Burkholderia graminis 170695664
87 —————— Pseudomonas sp. 374706073
99| % L Pseudovibrio sp. 254470468
— | Shewanella sediminis 157373803
100 ——— Pseudomonas mendocina 146306746
100 L——— Pseudomonas putida 170722322
Ralstonia metallidurans 94311087
92 54 | — Ralstonia eutropha 116694364
100 - Ralstonia eutropha 73537661
84FL Ralstonia eutropha 113869607
L Cupriavidus necator 339327701
16 100 9 | L Cupriavidus taiwanensis 194291200
43 Ralstonia eutropha 73543061
—— Ralstonia metallidurans 94314334
planctomycete KSU-1 386812935
50| 95, Rickettsiella grylli 160871878
[ L Legionella drancourtii 374260960
95 Sebaldella termitidis 269122103
38 Vibrio coralliilyticus 260777156
99 [~ Vibrio parahaemolyticus 254505356
%6 t Vibrio sinaloensis 323496328
L Vibrio scophthalmi 343510303
99 Vibrio vulnificus 320159229
Vibrio campbellii 163800995
9 ’7\— Shewanella sp. 113971395
31 Photobacterium damselae 269104338
88 T 100 — Shewanella oneidensis 24371955
97

‘ ©

100

L— Aeromonas veronii 330828935
Shewanella loihica 127513909
100 Mycobacterium sp. 333989685
Shewanella amazonensis 119773651
87 ——— Clostridium hylemonae 225570960
[ L—— Eubacterium limosum 310827740
100 Roseburia intestinalis 291537761
| Pbi NW665.2 005L.1 Pbi NW665.2 005L.1
100 [ by FR483 Ref NOOSL Pbi FR483 Ref NOO3L
Pbi CVM-1 012L.1 Pbhi CVM-1012L.1
77— Photobacterium profundum 54308458
L Silicibacter pomeroyi 56697869
98 | 74rﬁ Polynucleobacter sp. 145589267
L— Sinorhizobium meliloti 359505436
100 m— Synechococcus sp. 33864649
69 Lﬁ Colwellia psychrerythraea 71281212
69 | 9o = Synechococcus sp. 317969397
99— Rhodobacter sphaeroides 146279212
99 [ L—— Roseovarius sp. 149203781
99 | —— Methylobacterium sp. 170743759
/7 21 L Azorhizobium caulinodans 158422927
E ——— Thiocystis violascens 350557212
— Alteromonas sp. 372269138
— Acidobacteria bacterium 94970983
100 —— Sinorhizobium medicae 150396574
99— Glaciecola nitratireducens 348030795
37 L Glaciecola sp. 221135145
99 - Vibrio cholerae 254225045
62 r [ L Vibrio mimicus 342324837

F 99l Photobacterium profundum 90409655
98 Psychrobacter sp. 380469851

Pseudomonas aeruginosa 296390912

]
0.1
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CLO561: Glycosyltransferase family 17

92 — Burkholderia ubonensis 167587672

99 7L Burkholderia gladioli
gladioli 330815394
9 I— Burkholderia multivorans 161524143

9% | alpha proteobacterium 262276758
22 ‘ ——— Enterobacter cloacae 365971058
‘ Labrenzia aggregata 118593290
73 o1 —— Selenomonas sputigena 260888434

g -———— Selenomonas ruminantium 383755476
93 —— Flavobacteria bacterium 126662050
L Microscilla marina 124006978
‘ Lachnospiraceae bacterium 336425362
87 NCG64A IL-5-2s1 649R.1

1 NC64A NY-2B 633R.1
99 | NC64A AR158 Ref C559R
NC64A NYs-1 641R.1
77 NC64A MA-1D 637R.1
r NC64A NY2A Ref B618R
[ 4? Polynucleobacter necessarius 171463070
L Marinomonas sp. 333906881
g2 | Marinomonas sp. 333906878
84 Azospirillum brasilense 356879630
L[ Variovorax paradoxus 319792039
5 ‘ Polynucleobacter sp. 145589982
93 | Coccomyxa sp. C-169 384250804

100 [ Oryza sativa 125540118
80 L Oryza sativa 218191088
97 7L,7 Selaginella moellendorffii 302793797
99 29 L Physcomitrella patens 168016522
Arabidopsis thaliana 15225001
Laccaria bicolor 170098274
96 99 ———— Coccomyxa sp. C-169 384250204

L Coccomyxa sp. C-169 384248645
93l Micromonas pusilla CCMP1545 303291188

——
0.2

CLO876: methyltransferase

99 Pbi FR483 Ref N180L
95 /—“ Pbi CVG-1 200L.1

L Pbi MT325 Ref M177L
SAG MNO0810.1 400L.1
70
92 —‘ - Brevundimonas diminuta 329889403

Denitrovibrio acetiphilus 291288582
Solibacter usitatus 116619757
95 | Rhizobium sp. 16519759
t 9 94 [ Sinorhizobium fredii 7677361

Rhizobium etli 190894271

2 L Bradyrhizobium elkanii 386870417

| Parachlamydia acanthamoebae 338175097
Methylobacterium sp. 170742201

o
N
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CLO356: methyltransferase

50 ’— Halanaerobium praevalens 385800750
’— Desulfosporosinus sp. 345861930
Selenomonas noxia 292670412
74 L 99 —— Arcobacter sp. 384173501
r Ui Helicobacter cinaedi 386762199
Campylobacter coli 380564154
9 89 \; Lyngbya majuscula 332710334
30 Candidatus Pelagibacter 254456402
87 Micromonas sp. RCC299 255090080
[ Sideroxydans lithotrophicus 291614671
Lentisphaera araneosa 149198783
90 Crocosphaera watsonii 357262675
il 99 — Cyanothece sp. 172035429
L L— Cyanothece sp. 126660651
6. Chthoniobacter flavus 196231068
Dechlorosoma suillum 372488448
— r Desulfowbrlo africanus 374299398
70

50 Lﬁ Arthrospira sp. 376003419
L Nostoc punctiforme 186682846
5 — Trypanosoma brucei 71748214
% Trypanosoma congolense 342184557
Trypanosoma cruzi 322820792
Magnetococcus sp. 117926727
Spirochaeta smaragdinae 302337852
100 — Desulfovibrio sp. 347732739

L Desulfovibrio vulgaris 218886926
93 4 — Beutenbergia cavernae 229819699
86 98 [ L streptomyces flavogriseus 357413110

L [ — Thermomonospora curvata 269126803
N

[ — Cylindrospermopsis raciborskii 282901938

I Frankia sp. 312200155
80l Planctomyces brasiliensis 325110496
Mycobacterium intracellulare168479939
] [ Azorhizobium caulinodans 158423143
58 | —— Haliscomenobacter hydrossis 332662366

89 - Beijerinckia indica 182679760
100 ‘ NC64A IL-3A 056L.1
NC64A NE-JV-4 070L.1
NC64A ANG9C 061L.1
— | NC64A PBCV1 Ref AO61L
71 'NC64A CME6 063L.1
— Oceanicola granulosus 89070445
71 97 - Frankia sp. 358457989
9% TﬁL Frankia sp. 312196087
7 Streptomyces sp. 229424429
Streptomyces argenteolus 164690677
Planctomyces limnophilus 296124172
r Megavirus courdo7 371943250
g9 - Megavirus chiliensis 363540240
L | 82 ——— Herpetosiphon aurantiacus 159899876
80 t 100 2. Cyanothece sp. 257061681
L
|

96

[ Desulfovibrio vulgaris 120586889
Caldilinea aerophila 383761557

76 — Microscilla marina 124005488
g7 - Flexibacter tractuosus 313676307

——
0.2
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CLO607: methyltransferase

40, Xanthomonas campestris 384427842
23 Anabaena variabilis 75909889
84 ‘ Chitinophaga pinensis 256421318
73 ‘,7 Algoriphagus sp. 3117466_16
™ 97 Synechocystis sp. 16330872
‘ Caulobacter crescentus 16125360
8g ! Moumouvirus Monve 371944702
88 —————— Haliscomenobacter hydrossis 332664820
6 ’ﬂﬁ Desulfococcus oleovorans 158520544
— I Rhodopseudomonas palustris 115523134
| Methylobacterium nodulans 220924736
Chlamydomonas reinhardtii 159474322
NC64A NY2A Ref B183L
99 %

84

NC64A AR158 Ref c173L

NC64A MA-1D 086L.1

NC64A NYs-1 187L.1

NCG64A IL-5-2s1 067L.1

NCG64A NY-2B 208L.1

Waddlia chondrophila 297622008
— Microcystis aeruginosa 159026840

100 = Crocosphaera watsonii 357261942

99 - Crocosphaera watsonii 357264119

L Gloeobacter violaceus 37520162

L Nitrobacter winogradskyi 75676585
5 72 | Flavobacterium johnsoniae 146298088

82 ‘ Natranaerobius thermophilus 188586724
73 | Thiorhodococcus drewsii 345872955
74 [ Azospirillum sp. 288959237
90 - Microcoleus vaginatus 334119721

81

——
0.2

CLO533: unknown function

NCG64A IL-5-2s1 197R.1
NC64A MA-1D 558R.1
NC64A NYs-1 075L.1
‘ NC64A NY2A Ref BO86L
NC64A NY-2B 094L.1
NC64A AR158 Ref CO73L
‘ NC64A CvsAl 135L.1
NC64A MA-1E 049L.1
NC64A CviKl 059L.1
75 Emiliana huxleyi 05258
L ‘ Emiliana huxleyi 34792
83 | Aureococcus anophagefferens 323454297
93 —— Polynucleobacter sp. 145588438
o1 L Polynucleobacter necessarius 171462954
‘ Flavobacteria bacterium 126662054

100

94 \ Hydrogenophaga sp. 388265115
5 Roseibium sp. 307944938
—
0.1
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CLOOO07: ADP-ribosyl glycohydrolase

Tetrahymena thermophila 118396904
LY T — Acidovorax sp. 365090789
85— Phytophthora sojae 348686615
. [ L————— Chlorella variabilis 307103051
T B Beggiatoa sp. PS 153869450
Pbi Can18-4 212R.1
99 | Pbi CVM-1222R.1

Pbi CVB-1 221R.1
82 /7 Pbi NW665.2 189R.1
94 Pbi FR483 Ref N170R

Pbi CVA-1 205R.1
Pbi CVR-1 210R.1
267 SAG Canal-1 898L.1

61— Tetrahymena thermophila 118383037

[ L Tetrahymena thermophila 118369731
9l

Tetrahymena thermophila 118396375
Cyanothece sp. 219883156

60 -~ Thermovirga lienii 357420460
F

01 Spirochaeta sp. 325972461
— — Pelodictyon phaeoclathratiforme 194336067
\ L— Chlorobium phaeobacteroides 189500600
98 —— Prosthecochloris vibrioformis 145218909
[ —— Pelodictyon luteolum 78186694
97| 91

Rhizobium leguminosarum 209549929
87 ——— Sorangium cellulosum 162451816
[ L Anaeromyxobacter dehalogenans 86156860
% alpha proteobacterium 163795751
’&’7 Corynebacterium glucuronalyticum 227488376
\

Corynebacterium amycolatum 213966178
9% Corynebacterium matruchotii 225021729

100 | Megavirus courdo7 371944025
'Megavirus chiliensis 363540379
Moumouvirus Monve 371944755
|1 Acanthamoeba castellanii mamavirus 351737705
93 | Acanthamoeba polyphaga mimivirus 311977938

100

——
0.2

CLO875: methyltransferase

s Trichodesmium erythraeum 113477217

L] Methanobrevibacter ruminantium 288559894
‘ Sinorhizobium meliloti 359502766
‘ Patulibacter sp. 367470702
SAG TN603.4.2 161L.1

SAG Br0604L 158L.1
SAG GM0701.1 161L.1

{ | SAG WI0606 161L.1
['SAG MO0605SPH 159L.1
SAG NTS-1 180L.1

91

Aureococcus anophagefferens 323447135
97 ‘Aureococcus anophagefferens 323445567

| Aureococcus anophagefferens 323447305

94 ! Aureococcus anophagefferens 323447858

Aureococcus anophagefferens 323452583
—
0.2
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CL0489: unknown function

—— marine actinobacterium 383806521
Pbi CVM-1 398R.1
Pbi CVA-1 370R.1
Pbi AP110A 380R.1
“ Pbi CVR-1 378R.1
Pbi CVG-1 364R.1
’LPbi NW665.2 354R.1
H Pbi CVB-1 384R.1
Pbi FR483 Ref N331R
(L Pbi MT325 Ref M324R
'Pbi Can18-4 391R.1
100 r Pbi CZ-2 343L.1
[ Pbi OR0704.2.2 342L.1
" Pbi Fr5L 387L.1
100 yﬁﬂ Halorhabdus tiamatea 335433550
Halorhabdus utahensis 257052937
42 - Halobacterium sp. 354610437

77 — Pyrococcus furiosus 18977090
gg - Fervidobacterium pennivorans 383787423
94

Thermotogales bacterium 387859354
86 Acholeplasma laidlawii 162448232
(L 97 | Methanothermobacter marburgensis 304315084

100 Methanobacterium sp. 325959158

51 | Dictyoglomus thermophilum 206901506
8 96 — Anaerolinea thermophila 320162559
marine actinobacterium 383807051
88 Dehalococcoides sp. 73748572
[ Dehalococcoides sp. 147669332
L Dehalococcoides sp. 270308075
99 | pehalococcoides ethenogenes 57234457

8
70

—— Aeromicrobium marinum 311743763
99 — Intrasporangium calvum 317123368

—
0.2

CL0O963: glycosyl hydrolase

99

Clostridium beijerinckii 150017676
L 3%,7 Azospirillum amazonense 347735086
‘ Acidobacterium sp. 374312611
99 L Burkholderia gladioli 330815107
44— Saccharopolyspora erythraea 291003674
48 [ L Nocardioidaceae bacterium 326328653
— Streptomyces chartreusis 383641484
92 100 - Streptomyces griseoaurantiacus 329937673
100 —— Frankia sp. 312195576
L Frankia sp. 358457795
98 L Frankia sp. 158318718
Jonesia denitrificans 256831571
99 — Saccharomonospora cyanea 375101689
L— Saccharomonospora glauca 384566833
99 97 Catenulispora acidiphila 256394360
| Glomerella graminicola 310798384
9% 27 =————— Grosmannia clavigera 320585942
‘ Arthrobotrys oligospora 345562285
Pbi NE-JV-1 050L.1

93

0.2

Figure S3: continued

Zo,m— candidate division TM7 genomosp. GTL1 148927630

[ TMethanothermobacter thermautotrophicus 15678964

Phaeodactylum tricornutum 219113501
95 100

Flavobacteria bacterium 126663687



CLO957: NADH-dependent oxidoreductase

Ferroplasma acidarmanus 257076054

78 ——— Sclerotinia sclerotiorum 156042816
L Pyrenophora tritici-repentis 189210840
95— Burkholderia cenocepacia 170735056
98 | —— Leptothrix cholodnii 171057511
L,* Gluconacetobacter europaeus 349702767
94 90 — Chryseobacterium gleum 300775517

99 - Sphingobacterium sp. 326799884
91 60 ‘

Agrobacterium vitis 222083281

7= | Pbi NE-JV-1 050L.1
[ L——— Brevibacillus brevis 226312334
P— Sphingobium chlorophenolicum 334342972
85

Solibacter usitatus 116620553
| —— Corallococcus coralloides 383453762
46 - Gloeobacter violaceus 37520051
89 Ui Anaeromyxobacter dehalogenans 86160718
L ———— Actinoplanes missouriensis 383779068
78 |
7

Streptomyces sp. 302536518
B Gordonia otitidis 377559867
99 \S?Eﬁ Amycolatopsis mediterranei 300785986
99 = Amycolatopsis sp. 385676852
Candida tenuis 344230000
95 ——— Listeria grayi 299821153
— L Lactobacillus plantarum 376010817

96 Schizosaccharomyces pombe 19113003
63 t 100 Trichoderma atroviride 358397455

3 | Neosartorya fischeri 119485508
™ 99 ' Aspergillus fumigatus 70983870
87 —— Niastella koreensis 375145804
_—— Saccharomyces cerevisiae 323336519
L Exophiala dermatitidis 378731155
72 —— Frankia sp. 312197744
L Anaeromyxobacter dehalogenans 220916754

92 Streptomyces sviceus 297199885
1 00 Agrobacterium tumefaciens 355534828
84 | Yersinia sp. 383813469
85 — Erwinia billingiae 300716785
——— Cupriavidus necator 339328398
( Starkeya novella 298293411
.96 L’— Gloeobacter violaceus 37521008
95 g [ _ Burkholderia xenovorans 91784033
o5 | Rhodopseudomonas palustris 90425459
89 | Plautia stali symbiont 329297733
97 — Pseudomonas fluorescens 388003692
— Talaromyces stipitatus 242820252
| - Mycobacterium phlei 383819991
607L!7 Frankia alni 111221689
97 I Mycobacterium colombiense 342860330
99 — Mycobacterium parascrofulaceum 296169465

82
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CLO011: unkwown function

‘ Nomascus leucogenys 332267665

‘ Culex quinquefasciatus 170035090

Wolbachia endosymbiont of Drosophila simulans 58697797

U 99 — Pbi CVA-1 476R.1
37 L Pbi MT325 Ref m414R

’7\— .
Phytophthora sojae 348680930

33 —— Aspergillus oryzae 83773287
96 | Neurospora tetrasperma 336467922

——
0.2

CLO056: unknown function

98 - Dictyostelium fasciculatum 328870082
790‘ L Polysphondylium pallidum 281202089

Microscilla marina 124006205

— Pbi FR483 Ref N267L
74— SAG Canal-1 533L.1

o

16

F 91 L Selenomonas ruminantium 383080721

99 54— Desulfotomaculum kuznetsovii 333978554
— Bacillus pseudomycoides 228991543

100 — Bacillus cereus 229145274

78 Staphylococcus phage 119658095
‘ Clostridium butyricum 182418196
Bacillus sp. 319645715

0z
CLO503: unknown function
82 Planctomyces limnophilus 296124410

6L Planctomyces limnophilus 296123305
I Lyngbya majuscula 332708680
Herbaspirillum seropedicae 300313903
| SAG MOO0605SPH 177R.1
' SAG WI0606 180R.1
' SAG Can0610SP 167R.1
| SAG NE-JV-2 183R.1
| SAG ATCV1 Ref Z144R
'SAG NE-JV-3 172R.1
SAG OR0704.3 175R.1
SAG TN603.4.2 174R.1
SAG GM0701.1 175R.1
Y || SAG Br0604L 169R.1
t SAG MN0810.1 200R.1
SAG Canal-1 185R.1
Pbi CVA-1 570R.1
99 | Pbi CVM-1586R.1
Pbi CVR-1 580R.1
Pbi AP110A 576R.1
Pbi CVG-1 549R.1
|| Pbi Can18-4 595R.1
'Pbi MT325 Ref M491R
96 Pbi NW665.2 563R.1
Pbi FR483 Ref N5S00R

!

©
—

99 Gluconacetobacter xylinus 347761339

L Gluconacetobacter oboediens 349689244
100 Beijerinckia indica 182678673

0.2
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