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JO786748: ATP-dependent clp protease proteolytic subunit
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JO803234: Nad-dependent epimerase dehydratase
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HOB865098: Flavodoxin
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JO786648: Uroporphyrinogen decarboxylase
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Green_algae-Micromonas_sp@113305

Green_algae-Micromonas_sp@55458
Green_algae-Micromonas_pusilla@ 13509

10 Green_algae-Ostreococcus_tauri@33462
é]reeniaIgae-Ostreococcusi\ucimar\nus@32217
Red_algae-Porphyridium_cruentum@Contig10212_3

100

Green_algae-Volvox_carteri@81764
Green_algae-Chlamydomonas_reinhardtii@196597
Green_algae-Chlorella_vulgaris@37547
Green_algae-Coccomyxa_sp@52594
Red_algae-Porphyridium_cruentum@Contig15053_5
Streptophyte-Brachypodium_distachyon@1967480.1
treptophyte-Oryza_sativa@LOC_0Os11g36440.1
treptophyte-Setaria_italica@19708269

1 9eptophyte-Zea7mays@19585315
treptophyte-Sorghum_bicolor@4886430
Streptophyte-Mimulus_guttatus@016390m
Streptophyte-Aquilegia_coerulea@18144375
Streptophyte-Vitis_vinifera@17831348
Streptophyte-Glycine_max@16249021
Streptophyte-Cucumis_sativus@16971129
Streptophyte-Arabidopsis_lyrata@470704
Streptophyte-Populus_trichocarpa@256155
Streptophyte-Ricinus_communis@16802700
Streptophyte-Manihot_esculenta@17994105
Streptophyte-Citrus_sinensis@18118278
Streptophyte-Eucalyptus_grandis@18798312
Streptophyte-Selaginella_moellendorffii@174745
Streptophyte-Physcomitrella_patens@194048

75 Prok-Chlo-Chlorobaculum_parvum@193212317
_E Prok-Chlo-Chloum_ferrooxidans@110598532
Prok-Chlo-Prosthecochloris_vibrioformis@145219958

0.3
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JO806278: Leucyl aminopeptidase

Red_algae-Porphyridium_cruentum@Contig5142_2

e-Cyanidioschyzon_merolae@CMI185C
|_algae-Porphyridium_cruentum@GCDJ7DB01DRY63_6
_T—— P-Apicomplexa-Plasmodium_chabaudi@PCAS 131310
L P-Apicomplexa-Plasmodium _berghei@PB000863.0
P-Ap |com£\exa Plasmodium falclparum@PF14 0439
P-Apicomplexa-Neospora_caninum 2660
P-Apicomplexa- Toxoplasma gondu GGT1 032360
P-Apicomplexa-Cryptosporidium_hominis@Chro.50116
Ez)\complexa Cryptosporidium_parvum@cgd5_2600

Red a\ga

Red algae-Galdieria_sulphuraria@HET 18D1

P-Haptophyte-Emiliania hux\e\\<7.418134
P-Cryptophyte-Guillardia_theta@6

hromera_velia JO806278

[«
Prok-Cyano-Synechococcus_sp@87301
—EDELP rok-Cyano- Sgnecﬁococcus sp@116073612
Prok-Cyano-| Nostoc azollae 225518646
——  — Streptophyte-] hyscomltrella atens@99204
S!reptophyte Physcomltrella patens@ 12050
Streptophyte-Manihot esculenta 17986008
Streptoph te-Ricinus_communis@ 16805820
Streptophyte-| PoFqus trichocarpa 262677
S!rep!ophyte Eucalyptus_grandisi
eptophyte-Eucalyptus 1c373nd|s%18793150
Streptop yte-Setaria nallca
Streptophyte-Zea_mays@ 19636220
%te-Sorghum_blcolor 5056045
yte-Oryzaisanv_a@L C_0s02g55140.1
-Brachypodium_distachyon 3%54020.1
eptophyte-Setaria_italica@1
(repto hyte-Sorghum_| blcolorg5038299
Streptophyte-Zéa_mays@ 19t
Strey 1oph e-Brachypodium_distach: on@139212001
eptophyte-Oryza sativa@LOC_0s12924650.1
Strepto&)hyte Vms _vinifera@1 T9!
Streptophyte-Mimulus_ guttatusi 007328m
Stre| to h té-Mimulus_guttatusi 5m
Streptophyte-Aquilegia < coerulea 18166484
epto) %/te Cucumis_sativus@16957266
Streptophyte-Cucumis sallvus 957265
StrePtoﬁh e-Gchlne max@
Strep op| Glycine_max@16:
Strepf to ledicago truncatula 17484604
— Stre tothte Cltrus sinensis 181
Strept te-Arabidopsis_lyrata 3
—Streptophwe elaginella moellendorffu 140664
Green_algae-Chlorella™ vu\ 33905
Green algae-Volvo! ri@106122
Green_algae- Ch\amydomonas reinhardtii@405048
Green_algae-Coccomyxa_sp@545T3
Green_algae-Micromonas pusw\a@SZGﬁZ
Green_algae-Micromonas_sp@5
Green_algae-Ostreococcus_lucimarinus@2836
@reenia@ae-Ostreococcus tauri
Prok-Deino-Deino_deserti@226356743

Prok-Deino-Deino_radiodurans@15805743
Prok-Thermus-Thermus, thermophllus%55980225
Prok-Thermus-Thermus_aquaticus@21

L Prok-Chloro-Thermomicrobium roseum(%221632538
Prok- DeE/E -Anaeromyxobacter_sp@ 153003202

1 Prok-Aqui-H drogenobacul'm Sp@19!
—@Aqul H drogenobacter thermo'hllus?288817954
Prok-Aqui- ydrogenlwrgapsp@ljes 8286

Oki ene-Mollicutes_bacterium@237735339

96

Prok-Acido-! Sollbacter usitatus@11662
Prok-Aci cidobacterium caé)sulatum@225874510
Prok-Acido-| Konbacter versatiliS@94!
Prok-Firm-| B'rewbaclllus brevis@226314332
Prok-Firm-Alkaliphilus_oremlandii@ 158319330
rok-Fuso-Fusoerium_sp@294781876
'J'[mProk Fuso-Fusoerium nucleatum@296329065
termltldls 26912195
Prok- Plan Blastoplre\lula marina@8a7: 5
Prok-Plan-| Rhodoylrellula baltica@32477327
Prok-Plan-Pirellula staley|@283
————— 107 E>§cavate Naeglen% gruben@estExt fgeneshNG_pg.C_1060006
ate-| leria_gru
Ichthyosporea Capsgs oragowczarzak|@32016826
Fungi-Batrachochytrium dendrobatldls@36951
Fungi-| Phe(comyces blakesleeanus 04
ungi-Laccaria blcolo@
100 ungi-Laccaria_bicol 0%309699
Fungi- Coprlnopsls cinéreal
Fungi-Ustilago_maydis 3308
ungi-Scl |zosaccharomyces pompe@SPAC13A11.05
Amoebozoa-Polysphondylium_pallidum@PPL_01812
Amoebozoa-Dictyostelium_discoideum@50983052
Amoebozoa- chtyostellum ?urpureum 9137/
Metazoa-Ner ensls@24 90
etazoa-Daphnia_pulex@260731
93 Metazoa-| Lottla_gl antea 31
— letazoa-Ciona_intestinalis@218607
Metazoa-Branchiostoma_floridae 78441

87 Metazoa-Homo_sapiens@ENSP00000226:
—r_[Metazoa -Rattds_norvegicus@ENSRNO 0000C04770

Metazoa-Mus_musculus@ENSMUSP00000040222
100 Metazoa-Rattus_norve: |cus ENSRNOP00000048929
etazoa-Xenopus_t troplca'l'lsgl)G XETP00000043882
—|7EMetazoa Gallus_gallus@ENSGALP00000028055
Metazoa-| Damo reno@ ARP00000083458

Oomycete-Phytophthora_capsici
— Streptopwte Populus trichocarpa 96077
M Prok-Gamma: hilus”influenzae 148825752
65 Prok-Beta-| Polynucleobacfr necessarius@ 145588808
Prok-Beta-Acidovorax_eél reus@2221109
—188 Prok-Beta-Rhodoferax_ferrireducens@89900900
Metazoa-| l\’l:ematostella vectensis@231417
r

ok-Gamma-Psychrobacter arctlcus 71064624

Prok-Alpha-Neorickettsia_ris |cu@
Prok-Tene-Candidafus_Ph 0plasma@197294266
Prok-Tene-Candidatus hytoplasma%1 94246820
95 Prok- AIpha Hyphomonas_neptunium
| I,(:Alfha alpha roteobaci erlum9294084199

hewane la_woodyi@170727336

rol
Prok-Firm-Bacillus tusclae
100 Prok-¢ Chla Candidatus_Protochfamydiai 46446737
rok-Chla-Chlamydophila_felis@
Prok Chla-Chlamydophila_ pneumonlae@33241730

P-Haptophyte-Emiliania_huxleyi@247661
P-Stramenopile-Aureococcus_anopl ha eferrens@59635
nopile-Ectocary us SI|ICu osus@0331_0019

P-Strame
P-Cryptol h te- Gul\lardla theta
[YPopTy el algae-| Porphgrldlum cruentum@Contig249_2
Red_algae-Calliarthron_tuberculosum conns 4MM
100 Red_algac-Calliarthron tuberculosum@IDg19365t1
| algae- Cyanldloschézon merolas 53C
P-Rhizaria-| LotharerraTglobosa@@MM TSP0041-; 20 0527 5755
S!rameno ile-Blastocystis homlnls@BOO
Oom(\j/cete Phytoght ora solaeé
omycete-Pl hthora ramorum 71315
mycete-Ph: phthora c%psu:l 27364
Oomycete-! Saprolegnla paraslt 06797
{ Ghoanozoa-Monosiga_brevicolis@37195
' Choanozoa-| Monoslga brewcolls 32540
Choanozoa Sa\{alngoeca S|

Ciliates-Tetrahymena Fermo hila@23.m00299
66 Ichthyosporea-Ichthyophthirius. mult ilis@2462.m000115
1 l—lellateS- etrahymena_thermophila@3707.m00090
00 ———— Ichthyosporea- Ichthxo!i)hthlrlus multifilis@2876.m000163
Ciliates-Paramecium tetraureha%1

100 Prok-Cren-lgnicoccus_hospitalls@156937:
Prok-Nano-Nanoarchaeum eguﬁans@41615198
Prok-Bacter-Spirosoma_linguale
Prok-Bacter-| ngadobacter fermentans@255036606
Prok-Chlo- Chloum ||m|co|a 189346
Chlo-Prostl ecochlons aestuarii@194333825
Prok- Chlo Chloum tepidum@2167-
Prok-Bacter-Rhodothermus “marinus 268317265
rol Ep-S%t ophus_aciditrophicus 59288
Prok-Chloro-Chloroflexus_aggregans 219847934
Prok-Chloro-Chloroflexus_sp@222526826
Prok-Verr-Chthoniobacter_flavus@196233470
Prok-Verr-| Melhylacldlphllum “infernorum@ 189220129
Prok-Cren-St: aphy\othermus marinus|
Prok- perthermus butyllcus$124027381
Prok-DeEp-| Desulfurlwbno alkallphll’s@2585
T — SD eptospira_interrogans@24216140
Prok— é)ll' Leptospira_biflexal 918 909997
Prok-Spir-Brachyspira_murdochii@296126167

0.4



JO806648: Phosphoserine aminotransferase

70 Green_algae-Chlamydomonas_reinhardtii@188476
99 8reen_aIgae-\/olvox_carteri@81 234
57 Green_algae-Coccomyxa_sp@66577
Green_algae-Chlorella_vulgaris@142929

Streptophyte-Selaginella_moellendorffii@133092
Streptophyte-Physcomitrella_patens@129784
Streptophyte-Ricinus_communis@16810174
Streptophyte-Manihot_esculenta@17979166
Streptophyte-Populus_trichocarpa@208206
Streptophyte-Vitis_vinifera@17819926
Streptophyte-Citrus_sinensis@18099052
Streptophyte-Medicago_truncatula@17481726
Streptophyte-Glycine_max@16245359
Streptophyte-Glycine_max@16246996
Streptophyte-Arabidopsis_lyrata@491084
Streptophyte-Eucalyptus_grandis@18768122
Streptophyte-Cucumis_sativus@16977878
Streptophyte-Mimulus_guttatus@019765m
Streptophyte-Setaria_italica@19680826
Streptophyte-Zea_mays@19609052
Streptophyte-Sorghum_bicolor@4998847
Streptophyte-Brachypodium_distachyon@19g74590.1
Streptophyte-Oryza_sativa@LOC_0s03g06200.1

1 OOGreenialgae-Ostreococcusﬁtauri@25325
100 Green_algae-Ostreococcus_lucimarinus@12357
35 Green_algae-Micromonas_pusilla@24522
Green_algae-Micromonas_sp@93571

Rhizaria-Reticulomyxa_filosa@WWO0ABA1YF05_2

W P-Dinc Oxyrrhis_marina@269Contig1_3
[ P-Dinoflagellate-Karenia_brevis@48704478_1
94 P-Dinoflagellate-Alexandrium_catenella@186960064_1
P-Dinoflagellate-Alexandrium_catenella@609Contig1_3
100 P-Dinoflac - drium_catenella@186964480_1
P-Dir - drium_catenella@186957334_2
P-Dir drium_catenella@186954108_2

67

P-Dinoflagellate-Alexandrium_catenella@186959242_1
P-Dinoflag -Amphidinium_carterae@39544658_2
P-Dinoflagellate-Perkinsus_marinus@239903332
—_— lﬁd:’—Apicomplexa-ToxopIasmaigondii@TGGT1 029750

— P-Apicomplexa-Neospora_caninum@NCLIV_061600
Amoebozoa-Acanthamoeba_castellani@ACL00004330_2

nozoa-Monosiga_brevicolis@16020
—|64 I_ Choanozoa-Monosiga_brevicolis@16179
Choanozoa-Salpingoeca_sp@326437776
[ Ichthyosporea-Capsaspora_owczarzaki@320168494

Metazoa-Ciona_intestinalis@292882
I— Metazoa-Danio_rerio@DARP00000022134
99 Metazoa-Xenopus_tropicalis@ENSXETP00000007823

7 Metazoa-Homo_sapiens@ENSP00000388939
Metazoa-Mus_musculus@ENSMUSP00000025542
70 Metazoa-Rattus_norvegicus@ENSRNOP00000018763

Metazoa-Gallus_gallus@ENSGALP00000024450

Metazoa-Branchiostoma_floridae@270672
Metazoa-Lottia_gigantea@192615
Metazoa-Ner _vectensis@206542
Metazoa-Trichoplax_adhaerens@38236
| Metazoa-Daphnia_pulex@306988
Fungi-Ustilago_maydis@UMO05531
Fungi-Cryptococcus_neoformans@CNAG_05398T0

Moo Fungi-Laccaria_bicolor@178249
_ Fungi-Coprinopsis_cinerea@9751
Moo Fungi-Aspergillus_niger@206447
= Fungi-Neurospora_crassa@NCU01429T0
- Fungi-Schizc raromyces_pompe@SPAC1F12.07

Fungi-Batrachochytrium_dendrobatidis@33126

Fungi-Phycomyces_blakesleeanus@28075

Amoebozoa-Hartmannella_vermiformis@HVL00003443_1

Amoebozoa-Polysphondylium_pallidum@PPL_01119

Amoebozoa-Dictyostelium_discoideum@66826141

Amoebozoa-Dictyostelium_purpureum@ 146760

Moo P-Stramenopile-Thalassiosira_pseudonana@14979

= P-Stramenopile-Fragilariopsis_cylindrus@194145

Excavate-Naegleria_gruberi@estExt_fgeneshNG_pg.C_350142

Ciliates-Paramecium_tetraurelia@145508287

[ Ichthyosporea-Ichthyophthirius_multifiliis@2174.m000054

&Qyospoma-lchmyophthirius_mu|tiﬁ|iis@267o.moooo42

Ciliates-Tetrahymena_thermophila@3833.m00791

Ciliates-Paramecium_tetraurelia@145481601

[op—— Ciliates-Tetrahymena_thermophila@3730.m00028

Prok-Alpha-Hyphomicrobium_denitrificans@255336115
P-Dinc -Perkinsus_marinus@239894093
Chromera_velia@J0806648
Red_algae-Porphyra_yezoensis@1341Contig1_1
Red_algae-Calliarthron_tuberculosum@I|Dg9333t1
Red_algae-Calliarthron_tuberculosum@contigd5267AT
Red_algae-Calliarthron_tuberculosum@contig69791DM
Red_algae-Calliarthron_tuberculosum@contig69791MM
Red_algae-Calliarthron_tuberculosum@I|Dg15447t1
Red_algae-Gracilaria_changii@DV964139_3

Moo Green_algae-Micromonas_sp@95387
= Green_algae-Micromonas_pusilla@35651

96

Prok-Beta-Methylotenera_mobilis@253996362
Prok-Beta-Thiomonas_intermedia@296136327
Oomycete-Phytophthora_capsici@79667
Prok-Gamma-Tolumonas_auensis@237808125
Prok-Gamma-Erwinia_pyrifoliae@259908922
Prok-Gamma-Yersinia_pseudotuberculosis@186894832
Prok-Alpha-alpha_proteobacterium@114772488
Prok-Beta-Sideroxydans_lithotrophicus@291614525
Prok-Chlo-Chloum_phaeobacteroides@ 189500502
100 Prok-Spir-Le ira_interrogans@294827630
Prok-Spir-Leptospira_biflexa@189911812
Prok-Tene-Mollicutes_bacterium@237735825
Prok-Bacter-Bacteroides_capillosus@154498767
Prok-Firm-Clostridium_phytofermentans@160881507
Prok-Bacter-Bacteroides_pectinophilus@218132965
Prok-Firm-Clostridium_carboxidivorans@296187911
Prok-Firm-Desulfitobacterium_hafniense@219670581
Prok-Plan-Planctomyces_maris@149174708
Prok-Bacter-Alistipes_putredinis@167752140
Prok-Plan-Rhodopirellula_baltica@32474149
Prok-Plan-Pirellula_staleyi@283782490
Prok-DeEp-Desulfurivibrio_alkaliphilus@258594574
Prok-DeEp-Desulfotalea_psychrophila@51245785

I— Prok-DeEp-Sorangium_cellulosum@162452673
100 98 Prok-Chloro-Chloroflexus_sp@222524361

|—| 91 Prok-Chloro-Rosei 1s_sp@148656339
Prok-Chloro-Herpetosiphon_aurantiacus@159898243

0.3

1100 Ichthyosporea-Ichthyophthirius_multifilis@2468.m000063



JO807737: No function prediction

Streptophyte-Physcomitrella_patens@128243

100
Streptophyte-Physcomitrella_patens@215875

Red_algae-Cyanidioschyzon_merolae@CME068C
Streptophyte-Physcomitrella_patens@216740
%8 Streptopl i is_lyrata@316308
65 Streptophyte-Arabidopsis_lyrata@889231
Streptophyte-Mimulus_guttatus@007393m
— Streptophyte-Cucumis_sativus@16961368
Streptophyte-Brachypodium_distachyon@1g11150.1
Streptophyte-Oryza_sativa@LOC_0Os03g50070.1
Streptophyte-Sorghum_bicolor@131139
Streptophyte-Zea_mays@19636552
Streptophyte-Setaria_italica@19684876

Streptophyte-Eucalyptus_grandis@18781829
-I__E Streptophyte-Medicago_truncatula@17460367
4 Streptophyte-Glycine_max@16260604
_|: Streptophyte-Aquilegia_coerulea@18145632
Streptophyte-Aquilegia_coerulea@18143977

Streptophyte-Vitis_vinifera@17821019

Streptophyte-Citrus_sinensis@18134003

Streptophyte-Populus_trichocarpa@251548
Streptophyte-Manihot_esculenta@17986954

Streptophyte-Ricinus_communis@ 16800003
Streptophyte-Manihot_esculenta@17968121

Metazoa-| stella_vectensis@232111
_|12|C Metazoa-Branchiostoma_floridae@130676
Metazoa-Lottia_gigantea@226445
Red_algae-Porphyridium_cruentum@Contigd861_2
P-Stramenopile-Ectocarpus_siliculosus@0241_0030
Fungi-Ustilago_maydis@UMO01751
Fungi-Coprinopsis_cinerea@9802

100

77

60

96 [

Qomycete-Phytophthora_sojae@109194
10 Oomycete-Phytophthora_capsici@33939
Oomycete-Phytophthora_ramorum@71303

Choanozoa-Monosiga_brevicolis@23182
—|917 M P-Rhizaria-Bigelowiella_natans@34348
100 [[ P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-8959
P-Rhizaria-Lotharella_oceanica@MMETSP0040-20110527-2642

P-Cryptophyte-Hemiselmis_andersenii@MMETSP0043-20110527-1957
|:|74 95E P-Cryptophyte-Cryptomonas_paramecium@MMETSP0038-20110527-7243
P-Cryptophyte-Guillardia_theta@86513

P-Excavate-Euglena_gracilis@ELL00004371_2

Red_algae-Porphyridium_cruentum@Contig14576_3
Green_algae-Coccomyxa_sp@53574
Green_algae-Chlorella_vulgaris@137283

100
| L
100
P-Cryptophyte-Guillardia_theta@102200
P-Cryptophyte-Cryptomonas_param m@MMETSP0038-20110527-2208

100
P-Cryptophyte-Cryptomonas_paramecium@MMETSP0038-20110527-1720

Chromera_velia@JO807737

P-Haptophyte-Pavlova_lutheri@PLL00001508_6
P-Haptophyte-Emiliania_huxleyi@356657

P-Cryptophyte-Guillardia_theta@

Fungi-Batrachochytrium_dendrobatidis@34371

Fungi-Batrachochytrium_dendrobatidis@28457
Fungi-Ustilago_maydis@UMO00017
Fungi-Laccaria_bicolor@297170
Fungi-Coprinopsis_cinerea@10540
Fungi-Neurospora_crassa@NCU10010T0
Oomycete-Phytophthora_sojae@129609
1090mycele-Phy(ophlhoraﬁramorum@79354
Oomycete-Phytophthora_capsici@18960
7Oomycete-Phylophmoraisujae@129237
Oomycete-Phytophthora_capsici@122928
—'100— Oomycete-Saprolegnia_parasitica@17453T0
Oomycete-Sap nia_parasitica@06882T0
[ P-Stramenopile-Aureococcus_anophageferrens@31445
&:P—Haptophyte-Emilianiaﬁhuxley\@SSS’I6
P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-3451
P-Haptophy iliania_huxleyi@363634
Prok-Alpha-Erythrobacter_sp@85709138
99 Prok-Alpha-Erythrobacter_litoralis@85375117
Prok-Verr-Verre_bacterium@254444537
Al -Dictyostelium_discoideum@166240478
Amoebozoa-Polysphondylium_pallidum@PPL_08623
Green_algae-Coccomyxa_sp@45818
Green_algae-Volvox_carteri@78418
Green_algae-Chlamydomonas_reinhardtii@4 15794
Green_algae-Micromonas_pusilla@43865
Green_algae-Micromonas_sp@56364
Green_algae-Ostreococcus_lucimarinus@34095
Green_algae-Ostreococcus_tauri@31754
Choanozoa-Salpingoeca_sp@326432044
64 Choanozoa-Monosiga_brevicolis@13818
Metazoa-Danio_rerio@DARP00000014473

81

Metazoa-Xenopus_tropicalis@ENSXETP00000029348
Metazoa-| stella_vectensis@182482
Metazoa-Ciona_intestinalis@246905
Metazoa-Daphnia_pulex@305518
Metazoa-Lottia_gigantea@179919
Metazoa-Branchiostoma_floridae@58127
1Mftazoa»Branchiostoma_floridae@1 18487
Metazoa-Branchiostoma_floridae@83972
Prok-DeEp-Gi _sulfurreducens@39997421
Prok-DeEp-Pelobacter_propionicus@118578576
Prok-Firm-Listeria_seeligeri@289433868
Prok-Ti i i@162448258

100

73

100

| — Prok—DeEp-Desu\furivibrioialkaliphilus@2585§61 04
L Prok-Alpha-Oceanicaulis_alexandrii@83859112

0.3

Prok-Verr-Verrucomicrobium_spinosum@171910211



JO814175: Methyltransferase type 11

-
=
=]

Streptophyte-Aquilegia_coerulea@18160866318bp

Streptophyte-Vitis_vinifera@17829990318bp
-I:Streptophy(e—Eucalyp(uerandis@18775915318bp
Streptophyte-Cucumis_sativus@16973189318bp

E Streptophyte-Manihot_esculenta@17981116318bp

ptopl -Populus_tri 18bp

Streptophyte-Medicago_truncatula@17457858318bp

r1 Streptophyte-Glycine_max@16265062318bp
100
Streptophyte-Glycine_max@16265063318bp

Streptophyte-Mimulus_guttatus@000203m318bp

Streptophyte-Oryza_sativa@LOC_Os10g10180.1318bp

Streptophyte-Br ium 1@3922740.1318bp
—188
Streptophyte-Setaria_italica@19685198318bp

Streptophyte-Sorghum_bicolor@147510318bp

100 ‘ea_mays@19535324318bp

Streptophyte-Zea_mays@19625612318bp

Streptophyte-Ricinus_communis@16804591318bp

Streptophyte-Physcomitrella_patens@171962318bp
4 —|66
Streptophyte-Selaginella_moellendorffii@126718318bp
Green_algae-Chlorella_vulgaris@35970318bp

—F

Green_algae-Chlorella_vulgaris@50738318bp
87
_|7 Green_algae-Coccomyxa_sp@48266318bp

920

Green_algae-Volvox_carteri@84448318bp

Green_algae-Micromonas_sp@56569318bp
—|95

Green_algae-Micromonas_pusilla@24606318bp
100

Green_algae-Ostreococcus_lucimarinus@51145318bp

100
Green_algae-Ostreococcus_tauri@8934318bp

Chromera_velia@J0814175318bp

I— P-Stramenopile-Ectocarpus_siliculosus@0125_0003318bp
100

P-Stramenopile-Ectocarpus_siliculosus@0113_0047318bp

96 —|7 Glaucophyte-Cyanophora_paradoxa@CDL00000756_3318bp
86

Red_algae-Cyanidioschyzon_merolae@CMO178C318bp

P-Stramenopile-Ectocarpus_siliculosus@0166_0064318bp

P-! -Ed _siliculosus@0180_0042318bp

18318bp

I Green_algae-Mi

100
|

Green_algae-Micromonas_sp@88657318bp

—I:Green_algae-Coccomyxa_sp@34965318bp
Green_algae-Chlorella_vulgaris@35272318bp

85

Green_algae-Volvox_carteri@90465318bp

87

treptophyte-P| ella_patens@128149318bp
4'100

Streptophy _moellendorffii@100528318bp

Red_algae-Porphyra_yezoensis@1374Contig1_3318bp

74

r Red_algae-Calliarthron_tuberculosum@contig18766MM318bp

l Red_algae-Calliarthron_tuberculosum@IDg4556t1318bp

Red_algae-Cyanidioschyzon_merolae@CMR238C318bp

Prok-Cyano-Synechococcus_sp@170078389318bp

_|:Prok-0yano-Anabaena_variab\Iis@7590709531 8bp
100

Prok-Cyano-Cyanothece_sp@220909067318bp

0.3



JO786743: No function prediction

Green_algae-Ostreococcus_tauri@16015

98
Green_algae-Ostreococcus_lucimarinus@7355
100
Green_algae-Micromonas_sp@81276
81
100 L————— Green_algae-Micromonas_pusilla@6760
T —
Red_algae-Porphyridium_cruentum@Contig6643_1
100
Red_algae-Porphyridium_cruentum@GCDJ7DB01D6YOS_2
8: P-Cryptophyte-Guillardia_theta@88647
Chromera_velia@JO786743
—]91
Green_algae-Volvox_carteri@89241
95
Green_algae-Chlamydomonas_reinhardtii@145347
79
98 l——————— Green_algae-Coccomyxa_sp@60209
Green_algae-Chlorella_vulgaris@144332
Prok-Cyano-Cyanothece_sp@126654717
L—72
P-Haptophyte-Emiliania_huxleyi@56152
100
P-Stramenopile-Thalassiosira_pseudonana@261637
Prok-Cyano-Synechococcus_sp@116075485
L——91

Prok-Cyano-Prochlorococcus_marinus@124023475

0.3



JO786721: Permeases of the major facilitator superfamily

100

Streptophyte-Oryza_sativa@LOC_0s07g34950.1

Streptophyte-Brachypodium_distachyon@5g03650.1

Streptophyte-Brachypodium_distachyon@5g03590.1

Streptophyte-Setaria_italica@19695325
99

Streptophyte-Zea_mays@19560643
98

Streptophyte-Sorghum_bicolor@5006008

Streptophyte-Populus_trichocarpa@576713
E Streptophyte-Manihot_esculenta@17970326
Streptophyte-Glycine_max@16278777
J Streptophyte-Cucumis_sativus@16961748
Streptophyte-Arabidopsis_lyrata@495362
Streptophyte-Aquilegia_coerulea@18146582
Streptophyte-Vitis_vinifera@17833667
[Streptophyte—citrusisinensis@1 8106333
[— Streptophyte-Eucalyptus_grandis@18800620
8q
'— Streptophyte-Ricinus_communis@16817406
Streptophyte-Mimulus_guttatus@010441m
Streptophyte-Selaginella_moellendorffii@162644

Streptophyte-Physcomitrella_patens@112930

95

Chromera_velia@J0786721

P-Cryptophyte-Guillardia_theta@95599

’ n

Green_algae-Micromonas_sp@113635

Green_algae-Chlamydomonas_reinhardtii@185598
_E
Green_algae-Volvox_carteri@105868

—|— Green_algae-Chlorella_vulgaris@35354

Green_algae-Coccomyxa_sp@19620

Green_algae-Micromonas_pusilla@54384

Green_algae-Ostreococcus_tauri@6354

P-Excavate-Euglena_gracilis@ELL00004302_3

Glaucophyte-Cyanophora_paradoxa@CDL00002003_4

Red_algae-Cyanidioschyzon_merolae@CMP233C

100

—

0.3

—|— P-Haptophyte-Emiliania_huxleyi@440267

Prok-Cyano-Synechococcus_elongatus@56750468
—D
Prok-Cyano-Lyngbya_sp@119489607

100
Prok-Cyano-Thermosynechococcus_elongatus@22297793



JO786758: Plastid terminal oxidase

96

Streptophyte-Selaginella_moellendorffii@126113
85 -[ggstreptophyte-PhyscomitrelIa_pa(ens@33582
Streptophyte-Physcomitrella_patens@130694

_|7—istreptophyte-cucumisisativus@1 6978319

Streptophyte-Cucumis_sativus@16978317
1(S)toreptophyte-EucaIyptusigrandis@1 8789530
Streptophyte-Eucalyptus_grandis@18790689
Streptophyte-Glycine_max@16274372
Streptophyte-Medicago_truncatula@17442150
Streptophyte-Aquilegia_coerulea@18150357
Streptophyte-Mimulus_guttatus@012107m
Streptophyte-Arabidopsis_lyrata@492640
Streptophyte-Vitis_vinifera@17820021

_@ Streptophyte-Ricinus_communis@ 16810655
Streptophyte-Manihot_esculenta@17991539
Streptophyte-Oryza_sativa@LOC_0s04g57320.1
Streptophyte-Sorghum_bicolor@149194
Streptophyte-Zea_mays@19551799
Streptophyte-Zea_mays@19558069
Streptophyte-Zea_mays@19558070
Streptophyte-Sorghum_bicolor@149195
Streptophyte-Setaria_italica@19699879
Streptophyte-Setaria_italica@19699877
7Strepu:uphyte-Brachypodium_distf:lchyon@5925540,1
Streptophyte-Triticum_aestivum@Q9FYV7

Streptophyte-Populus_trichocarpa@274655
Streptophyte-Populus_trichocarpa@233705
Streptophyte-Citrus_sinensis@18112493
Green_algae-Micromonas_pusilla@4815
Green_algae-Micromonas_sp@69994
Green_algae-Ostreococcus_tauri@19982
Green_algae-Ostreococcus_lucimarinus@5300

| Red_algae-Calliarthron_tuberculosum@contig46483DM

100

Green_algae-Chlorella_vulgaris@12129

Green_algae-Volvox_carteri@79367
Green_algae-Chlamydomonas_reinhardtii@189624
Green_algae-Volvox_carteri@90709
Green_algae-Coccomyxa_sp@46597

4|&— Green_algae-Micromonas_sp@92108
Green_algae-Micromonas_pusilla@5889

84

_E Green_algae-Ostreococcus_tauri@21990
Green_algae-Ostreococcus_lucimarinus@10319

100 l;{eg_algae-()alIianhron_tuberculosum@contig46483MM
Red_algae-Calliarthron_tuberculosum@IDg9593t1

Green_algae-Chlamydomonas_reinhardtii@205757

Chromera_velia@JO786758
Glaucophyte-Glaucocystis_nostochinearum@GNL00001723_1

P-Haptophyte-Pavlova_lutheri@PLL00000372_6

—
100

—

100

Red_algae-Porphyridium_cruentum@Contig5395_2

P-Haptophyte-Emiliania_huxleyi@462437

4’987 Red_algae-Cyanidioschyzon_merolae@CMI244C
Red_algae-Cyanidioschyzon_merolae@CMI243C

—F

67

_|: P-Cryptophyte-Guillardia_theta@154899

92

62

0.3

P-Stramenopile-Phaeodactylum_tricornutum@4283

88

P-Stramenopile-Thalassiosira_pseudonana@37377

P-Haptophyte-Emiliania_huxleyi@447503

&: P-Stramenopile-Fragilariopsis_cylindrus@161416
P-Stramenopile-Aureococcus_anophageferrens@20495
P-Cryptophyte-Guillardia_theta@150423

P-Stramenopile-Ectocarpus_siliculosus@0229_0014

% Prok-Cyano-Nostoc_sp@17229588
_|L|_— Prok-Cyano-Acaryochloris_marina@158339790
Prok-Cyano-Acaryochloris_marina@158334717



JO786792: Methyltransferase type 11

Streptophyte-Oryza_sativa@LOC_0Os10g10180.1

Streptophyte-Sorghum_bicolor@147510
Streptophyte-Zea_mays@19625612
Streptophyte-Zea_mays@19535324
Streptophyte-Setaria_italica@19685198
Streptophyte-Brachypodium_distachyon@3g22740.1
Streptophyte-Medicago_truncatula@17457858
Streptophyte-Glycine_max@16265063
Streptophyte-Glycine_max@16265062
Streptophyte-Mimulus_guttatus@000203m
Streptophyte-Populus_trichocarpa@665822

Streptophyte-Manihot_esculenta@17981116

Streptophyte-Cucumis_sativus@16973189

Streptophyte-Eucalyptus_grandis@18775915

Streptophyte-Vitis_vinifera@17829990
100 I_— Streptophyte-Citrus_sinensis@18127392
Streptophyte-Aquilegia_coerulea@18160866

Streptophyte-Ricinus_communis@16804591
] _|7 Streptophyte-Physcomitrella_patens@171962

*® Streptophyt: laginella_moellendorffii@126718
Green_algae-Volvox_carteri@84448
_|72— Green_algae-Coccomyxa_sp@48266

86
Green_algae-Chlorella_vulgaris@35970

—162
A
Green_algae-Chlorella_vulgaris@50738
Green_algae-Ostreococcus_tauri@8934
—| 100
100 Green_algae-Ostreococcus_lucimarinus@51145

[
100

Green_algae-Micromonas_sp@56569
—| 95
Green_algae-Micromonas_pusilla@24606

Red_algae-Cyanidioschyzon_merolae@CMR238C

85 | Red_algae-Calliarthron_tuberculosum@IDg4556t1
100

L Red_algae-Calliarthron_tuberculosum@contig18766MM

4|7 Glaucophyte-Cyanophora_paradoxa@CDL00000756_3
95
Red_algae-Cyanidioschyzon_merolae@CMO178C

P-Haptophyte-Emiliania_huxleyi@55170

30
100
P-Haptophyte-Emiliania_huxleyi@205436
S
I—Grcen algae-Micromonas_pusilla@5518
100
73 I—Greenia\gae-Mlcromonasisp@88657

Chromera_velia@JO786792

4' 70
L] Streptophyt ginella_moellendorffii@100528
4' 100
Streptophyte-Physcomitrella_patens@128149
69 _|: Green_algae-Chlorella_vulgaris@35272
Green_algae-Volvox_carteri@90465

95

Green_algae-Coccomyxa_sp@34965
Prok-Cyano-Lyngbya_sp@119487035
Prok-Cyano-Cylindrospermopsis_raciborskii@282899906

Prok-Cyano-Microcoleus_chthonoplastes@254409984

0.3



JO786874: Tryptophanyl-tRNA synthetase

Streptophyte-Brachypodium_distachyon@2g49520.1
Streptophyte-Oryza_sativa@LOC_0s01g54020.1
Streptophyte-Zea_mays@19522315
Streptophyte-Sorghum_bicolor@4753296
100 Streptophyte-Setaria_italica@19677987
Streptophyte-Glycine_max@16255383
Streptophyte-Glycine_max@ 16262284
Streptophyte-Mimulus_guttatus@015138m
Streptophyte-Aquilegia_coerulea@18153589
Streptophyte-Cucumis_sativus@16976847
Streptophyte-Populus_trichocarpa@554641
Streptophyte-Manihot_esculenta@17978357
Streptophyte-Ricinus_communis@16808767
Streptophyte-Arabidopsis_lyrata@868544
Streptophyte-Eucalyptus_grandis@18792045
Streptophyte-Eucalyptus_grandis@18792046
Streptophyte-Citrus_sinensis@18096598
Streptophyte-Citrus_sinensis@ 18096593
Streptophyte-Vitis_vinifera@17840469
_E Streptophyte-Selaginella_moellendorffii@446178
Streptophyte-Physcomitrella_patens@65203
Green_algae-Chlamydomonas_reinhardtii@294593
Green_algae-Volvox_carteri@63500
Green_algae-Coccomyxa_sp@23859
Green_algae-Micromonas_pusilla@21200
Green_algae-Micromonas_sp@108728
Green_algae-Ostreococcus_tauri@17892
Green_algae-Ostreococcus_lucimarinus@19560
Glaucophyte-Cyanophora_paradoxa@CDL00000617_2

99

100

Red_algae-Cyanidioschyzon_merolae@CMB010C
P-Cryptophyte-Hemiselmis_andersenii@MMETSP0043-20110527-3025
P-Cryptophyte-Guillardia_theta@73319

P-Haptophyte-Emiliania_huxleyi@426613

Chromera_velia@JO786874

Prok-Cyano-Cylindrospermopsis_raciborskii@282898917

100 56 Prok-Cyano-Lyngbya_sp@119492799
Prok-Cyano-Arthrospira_maxima@209523504

750 Fungi-Laccaria_bicolor@247492
98 Fungi-Coprinopsis_cinerea@7860
85 Fungi-Ustilago_maydis@UMO03259
Fungi-Schizosaccharomyces_pompe@SPAC3G9.13¢
63 700 Fungi-Neurospora_crassa@NCU11834T0
Fungi-Aspergillus_niger@209919
Fungi-Phycomyces_blakesleeanus@70532
Fungi-Batrachochytrium_dendrobatidis@9100
Metazoa-Ciona_intestinalis@241581
72 60

Metazoa-Daphnia_pulex@198965
98 Metazoa-Branchiostoma_floridae@211281

'g— Metazoa-Danio_rerio@DARP00000010571
7

Metazoa-Gallus_gallus@ENSGALP00000023788
90 Metazoa-Homo_sapiens@ENSP00000235521
100 - etazoa-Mus_musculus@ENSMUSP00000004343

Metazoa-Rattus_norvegicus@ENSRNOP00000026458
Metazoa-Lottia_gigantea@200474
65

Metazoa-Trichoplax_adhaerens@25667
Metazoa-Nematostella_vectensis@185875

Choanozoa-Monosiga_brevicolis@25480
68 {100

Oomycete-Saprolegnia_parasitica@05010T0
|:1 00 Oomycete-Phytophthora_ramorum@40005
100

Oomycete-Phytophthora_capsici@33302
| Amoebozoa-Polysphondylium_pallidum@PPL_03350
|m—mmoebozoa—Dictyosteliumidiscoideum@28829292
Amoebozoa-Dictyostelium_purpureum@156014
71 75 Ciliates-Paramecium_tetraurelia@145535025
Excavat gleria_gruberi@e_gw1.8.96.1
Prok-Alpha-alpha_proteobacterium@262277771
4|86—|78— Prok-Alpha-Sphingomonas_wittichii@148556728
Prok-Alpha-Maricaulis_maris@114571563
Prok-Chloro-Thermomicrobium_roseum@221635772
Prok-Verr-Coraliomargarita_akajimensis@294055459
Prok-Gamma-Actinobacillus_pleuropneumoniae@165977336
Prok-Gamma-Yersinia_pseudotuberculosis@186897233
Prok-Gamma-Proteus_mirabilis@197286859
Prok-Bacter-Bacteroides_capillosus@154500357
Prok-Firm-Clostridium_carboxidivorans@296184749
Prok-Firm-Clostridium_difficile@260687839

Prok-Tene-Mesoplasma_florum@50365008

{100

Prok-Tene-Mycoplasma_hyopneumoniae@72080918
Prok-Tene-Mycoplasma_conjunctivae@240047777
Prok-Firm-Turicibacter_sp@293375831

Prok-Bacter-Bacteroides_vulgatus@294780505
Prok-DeEp-Helicobacter_pullorum@242309615
Prok-DeEp-Helicobacter_winghamensis@237752110
Prok-DeEp-Wolinella_succinogenes@34556747
Prok-Chloro-Chloroflexus_sp@222524803

Prok-Chloro-Herpetosiphon_aurantiacus@159896753
Prok-Acido-Solil _usitatus@116624914
Prok-Plan-Planctomyces_maris@149177304
4@ Prok-Plan-Rhodopirellula_baltica@32474261
Prok-Plan-Pirellula_staleyi@283780886
100 25 Prok-Verr-Chthoniobacter_flavus@196228074

Prok-Verr-Verre_bacterium@254442871

Prok-Fuso-Fusoerium_nucleatum@296328109
_,—@ Prok-Fuso-Leptotrichia_goodfellowii@262038551
100

Prok-Fuso-Sebaldella_termitidis@269121674

Prok-Spir-L ira_biflexa@189910636
Prok-Thermus-Thermus_thermophilus@55981196
100 Prok-Deino-Deino_deserti@226355581

Prok-Deino-Deino_geothermalis@94985702
Prok-Deino-Deino_radiodurans@15805585
Prok-Spir-Brachyspira_hyodysenteriae@225619392

Prok-Bacter-Prevotella_sp@288929229
|100— Prok-Chlo-Chloum_luteolum@162139381
63

Prok-Chlo-Chloum_phaeobacteroides@ 189501390
Prok-Chlo-Prosthecochloris_aestuarii@194335025
rok-Beta-Oxalobacter_formigenes@237745678
Prok-Beta-Aromatoleum_aromaticum@56478939
Prok-Beta-Leptothrix_cholodnii@171057428
88

Prok-Acido-Acidobacterium_capsulatum@225874157
Prok-Acido-Koribacter_versatilis@94970886

rok-Aqui-Persephonella_marina@225850029
Prok-Aqui-Hydrogenobaculum_sp@195952763
Prok-Aqui-Hydrogenivirga_sp@163783748
Prok-Ther-Thermotoga_petrophila@148269568
Prok-Ther-Fervidobacterium_nodosum@154249571
Prok-Ther-Thermotoga_letfingae@157364368
'100— Prok-Spir-Treponema_vincentii@257457324

100 Prok-Chla-Parachlamydia_acanthamoebae@282891379
0.3

Prok-Chla-Candidatus_Protochlamydia@46445804

82

08 100




JO803256: Chlorophyll synthetase

P-Cryptophyte-Guillardia_theta@79995
P-Haptophyte-Prymnesium_parvum@76564958_5
P-Haptophyte-Emiliania_huxleyi@421924

Chromera_velia@J0803256

Green_algae-Micromonas_sp@59614
o Green_algae-Micromonas_pusilla@33362
Green_algae-Ostreococcus_lucimarinus@16384
Green_algae-Coccomyxa_sp@27450
Green_algae-Chlorella_vulgaris@34863
Green_algae-Volvox_carteri@80530
Green_algae-Chlamydomonas_reinhardtii@5437

Streptophyte-Physcomitrella_patens@113036

— Streptophyte-Selaginella_moellendorffi@423983
80 — Streptophyte-Mimulus_guttatus@005455m
Streptophyte-Aquilegia_coerulea@18142560

Streptophyte-Eucalyptus_grandis@18799136
-I: Streptophyte-Citrus_sinensis@18131657
Streptophyte-Setaria_italica@19676244
Streptophyte-Brachypodium_distachyon@2928460.1

Streptophyte-Sorghum_bicolor@4894474

Streptophyte-Zea_mays@19503168
Streptophyte-Oryza_sativa@LOC_0s05928200.1

Streptophyte-Oryza_sativa@LOC_0s05928200.2
Streptophyte-Aquilegia_coerulea@18144204

Streptophyte-Arabidopsis_lyrata@906533

— Streptophyte-Vitis_vinifera@17823137
Streptophyte-Populus_trichocarpa@819222
Streptophyte-Manihot_esculenta@17975556

Streptophyte-Ricinus_communis@ 16803526

o L— Streptophyte-Glycine_max@16267695

- Streptophyte-Cucumis_sativus@16955341

P-Excavate-Euglena_gracilis@ELL00007487_2

Red_algae-Galdieria_sulphuraria@HET_18F02_3

Red_algae-Cyanidioschyzon_merolae@CMT220C

100 Red_algae-Gracilaria_changii@DV962733_5
Red_algae-Porphyridium_cruentum@Contig8091_2

Red_algae-Porphyridium_cruentum@GCDJ7DB01COHYD_1

Prok-Cyano-Synechococcus_sp@33866209

Prok-Cyano-Cyanobium_sp@254432213

Glaucophyte-Cyanophora_paradoxa@CDL00002103_3

. Prok-Cyano-Nostoc_sp@17231972

Prok-Chloro-Chloroflexus_sp@222523442

Prok-Firm-Heliobacterium_modesticaldum@167629372

Prok-Chloro-Chloroflexus_sp@222525503

Prok-Chloro-Roseiflexus_sp@148657372

100 & Ii Prok-Alpha-Methylobacterium_sp@170741873
Ii‘i_— Prok-Alpha-Rhodopseudomonas_palustris@91978210
Prok-Alpha-Methylobacterium_chloromethanicum@218533161
Prok-Chlo-Chloum_phaeobacteroides@ 189500038

mi)——Prok-ChIo-Chloum_phaeobacteroides@1 19357257
Prok-Chlo-Chloum_tepidum@21674093

0.5
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