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JO786726: Coproporphyrinogen iii oxidase
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JO786781: No function prediction
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JO786871: Gun4 domain protein
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JO787575: Fructose-bisphosphate aldolase ¢
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JO794110: Light-dependent protochlorophyllide oxido-reductase

Streptophyte-Eucalyptus_grandis@18757911
Streptophyte-Cucumis_sativus@16961574
Streptophyte-Glycine_max@16264523
Streptophyte-Manihot_esculenta@17969948
Streptophyte-Ricinus_communis@16800892

Streptophyte-Populus_trichocarpa@568934
Streptophyte-Citrus_sinensis@18130687
Streptophyte-Arabidopsis_lyrata@495501
Streptophyte-Brachypodium_distachyon@3g57380.1
Streptophyte-Hordeum_vulgare@Q42850
Streptophyte-Zea_mays@19608616
Streptophyte-Sorghum_bicolor@147286
Streptophyte-Oryza_sativa@LOC_0Os10g35370.1
Streptophyte-Brachypodium_distachyon@5g26230.1
Streptophyte-Triticum_aestivum@Q41578
Streptophyte-Hordeum_vulgare@P 13653
Freptophyte-Aquilegiaicoerulea@1 8161723

Streptophyte-Mimulus_guttatus@008069m
Streptophyte-Aquilegia_coerulea@18149073
— Streptophyte-Vitis_vinifera@ 17836906

Streptophyte-Manihot_esculenta@17992171
Streptophyte-Ricinus_communis@16814992
Streptophyte-Populus_trichocarpa@571754
Streptophyte-Eucalyptus_grandis@ 18800921
Streptophyte-Arabidopsis_lyrata@470335
|_ Streptophyte-Mimulus_guttatus@014582m
|_ Streptophyt: ginella_moellendorffii@142334
Streptophyte-Physcomitrella_patens@233056
77 Green_algae-Coccomyxa_sp@65591
Green_algae-Chlorella_vulgaris@139763
996reenia\gae—Ch\amydomonasiremhardti\@1 36589
Green_algae-Volvox_carteri@81013

Green_algae-Micromonas_sp@93411

82 P-Stramenopile-Fragilariopsis_cylindrus@267731
56 —|9_9_|§_P-Stramenopile»Phaeodactylumitncornulum@1 2155
% P-Stramenopile-Thalassiosira_pseudonana@5077
P-Excavate-Euglena_gracilis@ELL00002553_2
L1351 P-Rhizaria-Lotharella_oceanica@MMETSP0040-20110527-450
100 100 P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-1572

P-Rhizaria-Lotharella_oceanica@MMETSP0040-20110527-4636
P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-3385
Streptophyte-N stigma_viride@00000230_1
P-Stramenopile-Ectocarpus_siliculosus@0010_0087
Red_algae-Cyanidioschyzon_merolae@CMG217C

100

P-Cryptophyte-Guillardia_theta@44108
Green_algae-Micromonas_pusilla@5256
Green_algae-Micromonas_sp@96428
Green_algae-Ostreococcus_tauri@28350

92 Green_algae-Ostreococcus_lucimarinus@4520
Green_algae-Micromonas_pusilla@59968
P-Haptophyte-Emiliania_huxleyi@210898
— 82
Chromera_velia@JO794110
% P-Haptophyte-Emiliania_huxleyi@104745
|— Prok-Cyano-Synechococcus_sp@87303619
IL'B'Ii Prok-Cyano-Prochlorococcus_marinus@33240241
Prok-Cyano-Prochlorococcus_marinus@ 124025406

Prok-Firm-Listeria_seeligeri@289434386

Metazoa-Lottia_gigantea@141698
|100— Green_algae-Chlamydomonas_reinhardtii@297861
I Green_algae-Volvox_carteri@121393
Ichthyosporea-Ichthyophthirius_multifilis@2387.m000153
Ciliates-Tetrahymena_thermophila@3732.m00042
Ciliates-Tetrahymena_thermophila@3732.m00041
Ciliates-Tetrahymena_thermophila@3700.m00252
Ciliates-Tetrahymena_thermophila@3700.m00251

felazoa-&anchiostomaﬁﬂoridae@1 18764
1 Metazoa-Branchiostoma_floridae@221193
W Oomycete-Phytophthora_sojae@141360
_ Oomycete-Phytophthora_sojae@121880
60 53 Prok-Chlo-Chloum_phaeobacteroides@189499726
Prok-Alpha-Beijerinckia_indica@182677034
Prok-Gamma-Alcanivorax_borkumensis@110833887
Prok-Eury-Halogeometricum_borinquense@227881604
Prok-Eury-Halomicrobium_mukohataei@257386467
Prok-Eury-Haloarcula_marismortui@55378840
Green_algae-Micromonas_sp@59265
Prok-Alpha-Rhodobacterales_bacterium@254462948

0.3



JO798116: Vacuolar atp synthase 16 kda proteolipid subunit

Streptophyte-Aquilegia_coerulea@18143676
Streptophyte-Selaginella_moellendorffii@271704
Streptophyte-Citrus_sinensis@18091862
Streptophyte-Cucumis_sativus@16965233
Streptophyte-Arabidopsis_lyrata@476712
Streptophyte-Ricinus_communis@16812947
Streptophyte-Manihot_esculenta@17960458
Streptophyte-Sorghum_bicolor@5045705
Streptophyte-Mesostigma_viride@00000139_2
Streptophyte-Medicago_truncatula@17457202
Streptophyte-Glycine_max@16245467
Streptophyte-Eucalyptus_grandis@18761161
Streptophyte-Populus_trichocarpa@557166
Streptophyte-Vitis_vinifera@17821385
Streptophyte-Mimulus_guttatus@002863m
Streptophyte-Triticum_aestivum@B2BA43
Streptophyte-Zea_mays@19507873
Streptophyte-Oryza_sativa@LOC_0s02g34510.1
Streptophyte-Brachypodium_distachyon@3g45420.1
Streptophyte-Sorghum_bicolor@145853
[~ Streptophyte-Setaria_italica@19696470
Chromera_velia@JO798116
Streptophyte-Oryza_sativa@LOC_0s01g73130.1
Streptophyte-Physcomitrella_patens@111402
Green_algae-Chlorella_vulgaris@30996
Green_algae-Coccomyxa_sp@32039
Green_algae-Volvox_carteri@107886
Green_algae-Chlamydomonas_reinhardtii@134189
8Green algae-Ostreococcus_lucimarinus@35397
Green_algae-Ostreococcus_tauri@23915
Green_algae-Micromonas_pusilla@44231
Green_algae-Micromonas_sp@90064
P-Haptophyte-Emiliania_huxleyi@364707
P-Haptophyte-Pavlova_lutheri@PLL00001293_6
P-Haptophyte-Emiliania_huxleyi@457332

P-Haptophyte-Emiliania_huxleyi@359783
P-Haptophyte-Prymnesium_parvum@971Contig1_3
P-Haptophyte-Pavlova_lutheri@PLL00000418_1

—D P-Cryptophyte-Cryptomonas_paramecium@MMETSP0038-20110527-3123
P-Cryptophyte-Hemiselmis_andersenii@MMETSP0043-20110527-2040

Red_algae-Porphyridium_cruentum@Contig6553_1
Red_algae-Porphyra_yezoensis@118Contig1_1
10 78 |Red_algae-Gracilaria_changii@DV967811_2

L Red_algae-Gracilaria_changii@EC325540_2
—177 —— Red_algae-Cyanidioschyzon_merolae@CMQ323C
_EGlaucophyte—Cyanophnra paradoxa@CDL00000152_2
Glaucophyte-Glaucocystis_nostochinearum@GNL00000612_2
gd:)inoflagelIate-HeterocapsaJriquetra@HTLOOOOZW3371
P-Dinc A drium_tamarense@42750043_4

géDinoﬂagellate-Amphidiniumicarterae@38600ntig175
P-Dinoflagellate-Amphidinium_carterae@39545462_3

= P-Apicomplexa-Plasmodium_falciparum@PFE0965¢

P-Apicomplexa-Toxoplasma_gondi@TGGT1_072160
P-Apicomplexa-Neospora_caninum@NCLIV_049080
P-Dinoflagellate-Perkinsus_marinus@239876075
P-Dinoflagellate-Oxyrrhis_marina@313Contig1_3
Ciliates-Tetrahymena_thermophila@3812.m02358
Ichthyosporea-Ichthyophthirius_multifiliis@2972.m000189
Ciliates-Tetrahymena_thermophila@3825.m02503
Ciliates-Paramecium_tetraurelia@145518632
Rhizaria-Reticulomyxa_filosa@WWO0ABA23YDO5FM1_1
Rhizaria-Reticulomyxa_filosa@WWO0ABA12YA07FM1_1
Rhizaria-Corallomyxa_sp@CORALLO034H05_3
Rhizaria-Gromia_sphaerica@17581_2
P-Rhizaria-Lotharella_oceanica@MMETSP0040-20110527-3577
P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-6504
P-Rhizaria-Bigelowiella_natans@52753
P-Rhizaria-Bigelowiella_natans@55838
P-Stramenopile-Ectocarpus_siliculosus@0012_0022
P-Stramenopile-Ectocarpus_siliculosus@0091_0095
P-Stramenopile-Aureococcus_anophageferrens@32575
P-Stramenopile-Thalassiosira_pseudonana@2233
P-Stramenopile-Phaeodactylum_tricornutum@21882
P-Stramenopile-Fragilariopsis_cylindrus@205176
Oomycete-Phytophthora_capsici@99063
Oomycete-Phytophthora_ramorum@71495
Oomycete-Saprolegnia_parasitica@06764T0
ﬂngi-umiIago_maydis@UM00508
Fungi-Neurospora_crassa@NCU01332T0

Choanozoa-Salpingoeca_sp@326426910
Choanozoa-Monosiga_brevicolis@19589
Ichthyosporea-Capsaspora_owczarzaki@320168466
Metazoa-Nematostella_vectensis@162114
Metazoa-Lottia_gigantea@224185
Metazoa-Trichoplax_adhaerens@63114
Amoebozoa-Hartmannella_vermiformis@HVL00001843_2
Amoebozoa-Acanthamoeba_astronyxis@ACANTHA138H01_5
Amoebozoa-Acanthamoeba_astronyxis@ACANTHA026D05_5
Amoebozoa-Acanthamoeba_astronyxis@ACANTHA024E05_3
Amoebozoa-Acanthamoeba_castellanii@ACL00004790_4

67

0.6

|1— P-Apicomplexa-Plasmodium_chabaudi@PCAS_123460

P-Apicomplexa-Toxoplasma_gondi@TGME49_023250



JO803246: Glucose-methanol-choline oxidoreductase

[ Metazoa-Ciona_intestinalis@221396

I&E Metazoa-Ciona_intestinalis@261283
Metazoa-Ciona_intestinalis@261448

Metazoa-Daphnia_pulex@22157

Metazoa-Daphnia_pulex@315623
|—|l?ﬂ_— Metazoa-Daphnia_pulex@315621
71 100 Metazoa-Daphnia_pulex@315624
Metazoa-Daphnia_pulex@239875

Metazoa-Daphnia_pulex@47585
Metazoa-Daphnia_pulex@100066
Metazoa-Daphnia_pulex@239397
Metazoa-Daphnia_pulex@100070
Metazoa-Daphnia_pulex@99820
Metazoa-Daphnia_pulex@194570
Metazoa-Daphnia_pulex@315087
Metazoa-Daphnia_pulex@321229
Metazoa-Daphnia_pulex@213335

100

Moo Metazoa-Trichoplax_adhaerens@53208
Metazoa-Trichoplax_adhaerens@53210
Ichthyosporea-Capsaspora_owczarzaki@320168233
P-Haptophyte-Emiliania_huxleyi@467417

Metazoa-Lottia_gigantea@133667

P-Cryptophyte-Guillardia_theta@45749

P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-886
Excavate-Naegleria_gruberi@fgeneshNG_pg.scaffold_14000135

Moo Fungi-Laccaria_bicolor@296999

L=————— Fungi-Coprinopsis_cinerea@6536

98
—| Fungi-Ustilago_maydis@UMO01872
Prok-Eury-Candidatus_Methanosphaerula@219851904
Fungi-Aspergillus_niger@209587
————————{f0 Fungi-Laccaria_bicolor@299608
Fungi-Coprinopsis_cinerea@1427
Fungi-Coprinopsis_cinerea@1336
Fungi-Coprinopsis_cinerea@1332
Fungi-Coprinopsis_cinerea@11362
Fungi-Coprinopsis_cinerea@11361
Fungi-Coprinopsis_cinerea@11005
Fungi-Coprinopsis_cinerea@1334
Fungi-Coprinopsis_cinerea@1333
Fungi-Coprinopsis_cinerea@1328
Fungi-Coprinopsis_cinerea@4673
Fungi-Coprinopsis_cinerea@1330
Fungi-Coprinopsis_cinerea@7247
Fungi-Coprinopsis_cinerea@10304
Fungi-Coprinopsis_cinerea@10305
Fungi-Coprinopsis_cinerea@12517
Fungi-Coprinopsis_cinerea@12965
Fungi-Coprinopsis_cinerea@8354
Fungi-Coprinopsis_cinerea@8355
L— [0 — Fungi-Coprinopsis_cinerea@5555
Fungi-Coprinopsis_cinerea@5576
Fungi-Ustilago_maydis@UM03246
70 56 Fungi-Coprinopsis_cinerea@7474
Fungi-Laccaria_bicolor@157487

[— Oomycete-Phytophthora_ramorum@81256
10! Oomycete-Phytophthora_capsici@105560

4' 73 £0 Oomycete-Phytophthora_sojae@138168
P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-5838
{100 Fungi-Ustilago_maydis@UMO00424
Fungi-Aspergillus_niger@51246
Moo P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-1418
L P Rhizaria-Bigelowiella_natans@44482

Red_algae-Galdieria_sulphuraria@A4_14E08_1
93 Red_algae-Cyanidioschyzon_merolae@CMP087C
| Red_algae-Porphyra_yezoensis@967Contig1_5
Red_algae-Porphyridium_cruentum@Contig15252_4
P-Haptophyte-Emiliania_huxleyi@441720
Green_algae-Coccomyxa_sp@60347
100 Green_algae-Volvox_carteri@103673
Green_algae-Chlamydomonas_reinhardtii@424536
Green_algae-Chlorella_vulg: 598
P-Haptophyte-Emiliania_huxleyi
Chromera_velia@J0803246

99

76

97

92

Prok-Cyano-Nostoc_punctiforme@ 186682420
Prok-Cyano-Nostoc_punctiforme@ 186685163
Prok-Cyano-Anabaena_variabilis@75812763
Prok-Eury-Haloterrigena_turkmenica@284172989
Prok-Deino-Deino_radiodurans@15805989
Prok-Bacter-Spirosoma_linguale@284040484
| Prok-Bacter-Microscilla_marina@124007498
Prok-Alpha-alpha_proteobacterium@ 163792704

96 P-Rhizaria-Bigelowiella_natans@76612
I_LQ Prok-Beta-Bordetella_bronchiseptica@33603290
Streptophyte-Populus_trichocarpa@288493
Prok-Alpha-Novosphingobium_aromaticivorans@146275876
Oomycete-Saprolegnia_parasitica@00793T0
Oomycete-Phytophthora_sojae@136265
Oomycete-Phytophthora_capsici@29984
Oomycete-Phytophthora_ramorum@40336
100 Oomycete-Phytophthora_sojae@136202
Oomycete-Phytophthora_ramorum@84615
100 Oomycete-Phytophthora_capsici@23324

100 Oomycete-Phytophthora_capsici@19040
Oomycete-Phytophthora_ramorum@40276
700 Qomycete-Phytophthora_sojae@136270
Oomycete-Phytophthora_ramorum@84628

P-Dinoflagellate-Perkinsus_marinus@239885800
Choanozoa-Monosiga_brevicolis@34269
Metazoa-Branchiostoma_floridae@235936
Metazoa-Branchiostoma_floridae@88739
Metazoa-Ciona_intestinalis@294713
Metazoa-Gallus_gallus@ENSGALP00000008595
Metazoa-Homo_sapiens@ENSP00000319851
Metazoa-Mus_musculus@ENSMUSP00000065542

Si\/letazoa-Rattus_norvegicus@ENSRNOP[JO()00021407
Metazoa-Lottia_gigantea@179199

Metazoa-Nematostella_vectensis@112198
Oomycete-Phytophthora_capsici@72766
Prok-Firm-Staphylococcus_aureus@296275740
Prok-Firm-Staphylococcus_carnosus@224477646
Prok-Firm-Staphylococcus_saprophyticus@73661505
Prok-Bacter-Algoriphagus_sp@ 126646006
Prok-DeEp-Desulfatibacillum_alkenivorans@218778560

Prok-DeEp-Desulfohalobium_retbaense@258404268
Prok-DeEp-Desulfomicrobium_baculatum@256830585

P-Stramenopile-Thalassiosira_pseudonana@41650

P-Stramenopile-Aureococcus_anophageferrens@72711
P-Cryptophyte-Guillardia_theta@163854
P-Rhizaria-Bigelowiella_natans@45749
Prok-Gamma-Alcanivorax_borkumensis@110835571
Prok-Beta-Polaromonas_sp@91791111

92

99

12 Prok-Gamma-Alcanivorax_borkumensis@110833048
Ciliates-Tetrahymena_thermophila@3718.m00087
P-Dinoflagellate-Oxyrrhis_marina@117402756_1

Prok-Gamma-Alcanivorax_borkumensis@ 110833747
|:62 ;; Streptophyte-Populus_trichocarpa@597512
Prok-Beta-Burkholderia_sp@78059963

Prok-Alpha-Rhodospirillum_centenum@209964889

0.3



JO812733: No function prediction

T T —
100

Ciliates-Paramecium_tetraurelia@145514684
Ichthyosporea-Ichthyophthirius_multifilis@2879.m000089
Ciliates-Tetrahymena_thermophila@3683.m00027
Ichthyosporea-Ichthyophthirius_multifilis@2018.m000242
Ciliates-Tetrahymena_thermophila@3729.m00057
P-Rhizaria-Bigelowiella_natans@76604

L P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-5599

P-Apicomplexa-Neospora_caninum@NCLIV_049240

s
100

P-Rhizaria-Bigelowiella_natans@53694
P-Stramenopile-Phaeodactylum_tricornutum@45518

83 P-Stramenopile-Aureococcus_anophageferrens@30594
Ichthyosporea-Capsaspora_owczarzaki@320164548
— 73 Rhizaria-Corallomyxa_sp@CORALLO023F01_2
72 Fungi-Batrachochytrium_dendrobatidis@12032
91 Fungi-Phycomyces_blakesleeanus@37906
I Fungi-Schizosaccharomyces_pompe@SPAC1786.01c
99 94 ; h .
100 Fungi-Aspergillus_niger@206143
I POY Fungi-Neurospora_crassa@NCU11180T0
Fungi-Cryptococcus_neoformans@CNAG_02312T0
100 100 Fungi-Coprinopsis_cinerea@12191
66 Fungi-Laccaria_bicolor@245823
69 Fungi-Ustilago_maydis@UM01017
Oomycete-Phytophthora_ramorum@79285
Oomycete-Phytophthora_capsici@89921
Oomycete-Phytophthora_capsici@39498
100 Oomycete-Phytophthora_sojae@135063
1 3 Oomycete-Phytophthora_capsici@70854
100 4E'9_80mycete-Phytophthora_sojae@157550
Oomycete-Phytophthora_ramorum@94974
[ P-Stramenopile-Phaeodactylum_tricornutum@48799
10 P-Stramenopile-Thalassiosira_pseudonana@24883
100 P-Stramenopile-Fragilariopsis_cylindrus@182179
Chromera_velia@J0812733
100 [ P-Apicomplexa-Cryptosporidium_hominis@Chro.20432
94 1 P-Apicomplexa-Cryptosporidium_parvum@cgd2_4050
99 Green_algae-Ostreococcus_lucimarinus@41292
100 I__ Green_algae-Ostreococcus_tauri@17698
100 Green_algae-Micromonas_sp@75538
Green_algae-Micromonas_pusilla@3862
P-Excavate-Euglena_gracilis@ELL00001437_3
_|_| Red_algae-Cyanidioschyzon_merolae@CMJ049C
Excavate-Naegleria_gruberi@fgeneshNG_pg.scaffold_4000177
P-Haptophyte-Emiliania_huxleyi@450947
W P-Stramenopile-Phaeodactylum_tricornutum@1971
100 = P-Stramenopile-Fragilariopsis_cylindrus@178296
75 P-Stramenopile-Ectocarpus_siliculosus@0072_0004
l— Oomycete-Saprolegnia_parasitica@10696T0
100 Qomycete-Phytophthora_sojae@131855
I—L‘%‘lOomycete-Phytophthoraicapsici@1 1279
Oomycete-Phytophthora_ramorum@76916
94 Green_algae-Micromonas_pusilla@49122
100 100 Green_algae-Ostreococcus_tauri@22257
reen_algae-Ostreococcus_lucimarinus@4077
N oo Green_algae-Chlamydomonas_reinhardtii@319684
100 L 8reen_algae-VoIvox_caneri@1 17294
86 Green_algae-Chlorella_vulgaris@144397
Green_algae-Coccomyxa_sp@20497
| 100 700 Streptophyte-Selaginella_moellendorffii@116556
Streptophyte-Physcomitrella_patens@122940
Streptophyte-Arabidopsis_lyrata@487184
Streptophyte-Manihot_esculenta@17970660
Streptophyte-Cucumis_sativus@16951801
100 gStreptophyte—Mimu\usﬁguttatus@007372r'n
Streptophyte-Mimulus_guttatus@021256m
Streptophyte-Vitis_vinifera@17839258
Streptophyte-Oryza_sativa@LOC_0s03g59620.1
5 Streptophyte-Setaria_italica@19681685
9 Streptophyte-Sorghum_bicolor@5047872
Streptophyte-Zea_mays@19609486
Streptophyte-Brachypodium_distachyon@1g04310.1
Streptophyte-Sorghum_bicolor@4880085
L] Streptophyte-Setaria_italica@19675906
Streptophyte-Zea_mays@19567639
Streptophyte-Brachypodium_distachyon@2g50610.1
— Streptophyte-Oryza_sativa@LOC_0s01955650.1
Streptophyte-Aquilegia_coerulea@18143466
Streptophyte-Glycine_max@ 16252642
Streptophyte-Medicago_truncatula@17477032
-1 Streptophyte-Eucalyptus_grandis@18773595
Streptophyte-Populus_trichocarpa@560432
Streptophyte-Eucalyptus_grandis@18796486
Streptophyte-Eucalyptus_grandis@18801674
Streptophyte-Arabidopsis_lyrata@907172
Streptophyte-Citrus_sinensis@18103994
Streptophyte-Ricinus_communis@16800911
100 P-Cryptophyte-Guillardia_theta@50638
P-Cryptophyte-Guillardia_theta@54491
Amoebozoa-Polysphondylium_pallidum@PPL_05472
Fungi-Schizosaccharomyces_pompe@SPAC1A6.05¢
—|99—|Cmngi—AspergiHusiniger@44096
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