JO786647: Signal recognition particle-docking protein
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JO786663: No function prediction
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JO786667: Ferredoxin (2fe-2s)

71

Chromera_velia@JO786667

Red_algae-Gracilaria_changii@DV967214_5
64
Red_algae-Chondrus_crispus@62995522_3
92
|
Red_algae-Porphyridium_cruentum@Contig2773_6
91
Red_algae-Cyanidioschyzon_merolae@CML015C
Green_algae-Coccomyxa_sp@18627
Prok-Cyano-Nostoc_punctiforme@ 186681630
89
Prok-Cyano-Nodularia_spumigena@119511229
91

Prok-Cyano-Microcoleus_chthonoplastes@254413871

0.2



JO786670:ATP-dependent clp proteolytic subunit
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JO786681: ATP-dependent clp protease proteolytic subunit
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JO786683: Integral membrane protein

Streptophyte-Populus_trichocarpa@728254
Streptophyte-Manihot_esculenta@17985631
Streptophyte-Manihot_esculenta@17982864

Streptophyte-Ricinus_communis@ 16800500

Streptophyte-Mimulus_guttatus@003139m

Streptophyte-Cucumis_sativus@16973846

Streptophyte-Eucalyptus_grandis@18763109

Streptophyte-Glycine_max@16289070

Streptophyte-Citrus_sinensis@18113515

Streptophyte-Vitis_vinifera@17825158

L Streptophyte-Arabidopsis_lyrata@477027

100

Streptophyte-Aquilegia_coerulea@18150517

Streptophyte-Oryza_sativa@LOC_0s01g52864.1

Streptophyte-Brachypodium_distachyon@2g48810.1

a7 Streptophyte-Setaria_italica@19674121

88 Streptophyte-Sorghum_bicolor@5053643
100

Streptophyte-Zea_mays@19574862

9 Ii Streptophyte-Physcomitrella_patens@ 139646
97 eptophyte-Physcomitrella_patens@214883
ptophyts ginella_moellendorffii@133256
* Green_algae-Ostreococcus_tauri@16498
—mmiaIgae—Ostreococcusjucimarmus@SSQ?
9
° Green_algae-Micromonas_sp@60275
_EGreemia\gae-MlcromomasipusM\a@6554
94

_|7 Green_algae-Coccomyxa_sp@65869
82

Green_algae-Chlorella_vulgaris@27602
97

{Greenia\gae—Ch\amydomonasire\nhardti\@205750
99

Green_algae-Volvox_carteri@97151

Red_algae-Porphyridium_cruentum@GCDJ7DB01A83XB_1

P-Haptophyte-Emiliania_huxleyi@99697

Chromera_velia@JO786683

P-Cryptophyte-Guillardia_theta@157284

Red_algae-Cyanidioschyzon_merolae@CMS030C
—|50
Red_algae-Galdieria_sulphuraria@HET_43E04_6
- —|65

72

P-Excavate-Euglena_mutabilis@EUGLENAQO6E08.G1_2

—E Prok-Cyano-Cyanothece_sp@218441794
70

75 Prok-Cyano-Cyanothece_sp@220910565

Red_algae-Gracilaria_changii@DV963438_6

l—— Prok-Cyano-Thermosynechococcus_elongatus@22299927

0.3



JO786744: Fructosamine kinase

98

Chromera_velia@JO786744
Red_algae-Cyanidioschyzon_merolae@CMR459C
Red_algae-Galdieria_sulphuraria@HET_2A2_1

Prok-Cyano-Cylindrospermopsis_raciborskii@282900404
99 55— Prok-Cyano-Anabaena_variabilis@75908557
Prok-Cyano-Nostoc_punctiforme@ 186683750

—|64

T E— Prok-Gamma-Vibrio_harveyi@156974521
L— Prok-Gamma-Vibrio_cholerae@229607921
Prok-Verr-Coraliomargarita_akajimensis@294056394

Prok-Verr-Verrucomicrobium_spinosum@171913604

Prok-Gamma-Thioalkalivibrio_sp@220936140

Prok-Beta-Sideroxydans_lithotrophicus@291615323
Prok-Beta-Nitrosomonas_sp@255064442

100 Prok-Beta-Nitrosospira_multiformis@82703446
Prok-Verr-Verre_bacterium@254443634

Streptophyte-Aquilegia_coerulea@18142326
Streptophyte-Vitis_vinifera@17834890
Streptophyte-Citrus_sinensis@18136373
Streptophyte-Manihot_esculenta@17963225
Streptophyte-Ricinus_communis@16822602
Streptophyte-Populus_trichocarpa@409473
Streptophyte-Mimulus_guttatus@023053m
Streptophyte-Sorghum_bicolor@4999037
Streptophyte-Setaria_italica@19681007
treptophyte-Zea_mays@19600787
Streptophyte-Oryza_sativa@LOC_0s03g02640.1
Streptophyte-Brachypodium_distachyon@1977350.1
Streptophyte-Arabidopsis_lyrata@486578
Streptophyte-Cucumis_sativus@16972788
Streptophyte-Eucalyptus_grandis@18788395
Streptophyte-Eucalyptus_grandis@18788392
Streptophyte-Glycine_max@ 16266655
Breptophyte-Glycine_max@16250831

87

104 Streptophyte-Selaginella_moellendorffi@272024
Streptophyte-Physcomitrella_patens@165144
Green_algae-Ostreococcus_lucimarinus@41216
Green_algae-Ostreococcus_tauri@33360
Green_algae-Micromonas_sp@84028
Green_algae-Micromonas_pusilla@51864
(Red_algae-Calliarthron_tuberculosum@contig44262MM

|Red_algae-Calliarthron_tuberculosum@IDg9113t1
Green_algae-Coccomyxa_sp@32889

95

97

Green_algae-Chlamydomonas_reinhardtii@292104
Green_algae-Volvox_carteri@66217

Green_algae-Chlorella_vulgaris@48255
Red_algae-Porphyridium_cruentum@Contig11683_1
P-Haptophyte-Emiliania_huxleyi@204773
P-Cryptophyte-Guillardia_theta@70468
P-Rhizaria-Bigelowiella_natans@42945
P-Stramenopile-Aureococcus_anophageferrens@27452
P-Stramenopile-Thalassiosira_pseudonana@263819
P-Stramenopile-Ectocarpus_siliculosus@0595_0010

P-Stramenopile-Ectocarpus_siliculosus@0007_0224

98 P-Cryptophyte-Guillardia_theta@76935
Streptophyte-Physcomitrella_patens@72819
P-Stramenopile-Ectocarpus_siliculosus@0063_0009

Metazoa-Ciona_intestinalis@295510
Metazoa-Trichoplax_adhaerens@28558

Metazoa-Xenopus_tropicalis@ENSXETP00000044261
Metazoa-Homo_sapiens@ENSP00000269373
) letazoa-Mus_musculus@ENSMUSP00000038061
etazoa-Rattus_norvegicus@ENSRNOP00000051799
Metazoa-Gallus_gallus@ENSGALP00000002324
Metazoa-Xenopus_tropicalis@ENSXETP00000044263
Metazoa-Danio_rerio@DARP00000033314
letazoa-Rattus_norvegicus@ENSRNOP00000051798
letazoa-Mus_musculus@ENSMUSP00000026175
Metazoa-Homo_sapiens@ENSP00000300784
Metazoa-Gallus_gallus@ENSGALP00000002326
Metazoa-Lottia_gigantea@121864
Metazoa-Branchiostoma_floridae@114462
Metazo: stella_vectensis@166358
Metazoa-Daphnia_pulex@48121
Fungi-Aspergillus_niger@56125
Fungi-Neurospora_crassa@NCU09611T0
Fungi-Coprinopsis_cinerea@11254
Fungi-Cryptococcus_neoformans@CNAG_02542T0
Fungi-Ustilago_maydis@UM03441
Prok-Alpha-Citreicella_sp@260426269

7 65

{100 = Prok-Alpha-Zymomonas_mobilis@283856196
Prok-Alpha-Rhodomicrobium_vannielii@283823943

5% Prok-Chlo-Chloroherpeton_thalassium@193216017

L Prok-DeEp-Sulfurovum_sp@152992493

Prok-Bacter-Microscilla_marina@124008622

Prok-Bacter-Chitinophaga_pinensis@256424317

78

98

59

Prok-DeEp-Haliangium_ochraceum@262196774
Prok-DeEp-Plesiocystis_pacifica@149924628
Prok-Thermus-Thermus_aquaticus@218296365

— Prok-Firm-Lactobacillus_brevis@116333378
100

|_|70— Prok-Firm-Lactobacillus_plantarum@254556840
Prok-Firm-Oenococcus_oeni@116491510
Prok-Bacter-Salinibacter_ruber@83814282

Moo Prok-Chloro-Chloroflexus_aggregans@219847834

|1— Prok-Chloro-Chloroflexus_sp@222526406
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JO786766: Tyrosyl-tRNA synthetase

Amoebozoa-Acanthamoeba_astronyxis@ACANTHA096F01.B1_5
Igg_— Amoebozoa-Dictyostelium_purpureum@98810

Amoebozoa-Dictyostelium_discoideum@66802282
P-Stramenopile-Thalassiosira_pseudonana@263630
Oomycete-Saprolegnia_parasitica@01269T0
Oomycete-Phytophthora_capsici@36532

100 Oomycete-Phytophthora_sojae@155217
Oomycete-Phytophthora_ramorum@45820
Oomycete-Phytophthora_sojae@158682
i P-Stramenopile-Ectocarpus_siliculosus@0066_0090
1o — Green_algae-Chlamydomonas_reinhardtii@376731
68 L — Green_algae-Volvox_carteri@121172
Green_algae-Coccomyxa_sp@60738

61 BT Streptophy laginella_moellendorffii@106573

I Streptophyte-Physcomitrella_patens@183550

Streptophyte-Oryza_sativa@LOC_0s01g60660.1

100 97 - Streptophyte-Setaria_italica@19675976

Streptophyte-Sorghum_bicolor@5002786

100 Streptophyte-Zea_mays@19567572
Streptophyte-Aquilegia_coerulea@18144237
Streptophyte-Vitis_vinifera@17838567
Streptophyte-Eucalyptus_grandis@18802073
Streptophyte-Glycine_max@16262971
Streptophyte-Arabidopsis_lyrata@483125
Streptophyte-Cucumis_sativus@16963841
Streptophyte-Cucumis_sativus@16963836
Streptophyte-Citrus_sinensis@18095359
Streptophyte-Ricinus_communis@16807024
Streptophyte-Populus_trichocarpa@249243
Streptophyte-Mimulus_guttatus@016570m
100 Green_algae-Chlamydomonas_reinhardtii@342360
46 _:Greenialgae-Vo\voxicarten@106157
Green_algae-Chlorella_vulgaris@56223

Streptophyte-Aquilegia_coerulea@18147710
Streptophyte-Ricinus_communis@ 16802083
Streptophyte-Manihot_esculenta@17966681
Streptophyte-Citrus_sinensis@18122257
Streptophyte-Vitis_vinifera@17842643

90 99

Streptophyte-Mimulus_guttatus@018749m
— Streptophyte-Arabidopsis_lyrata@907518
Streptophyte-Populus_trichocarpa@837476
56 Streptophyte-Oryza_sativa@LOC_0s04923820.1
Streptophyte-Setaria_italica@19695612
PN ;I:&@reptophyte-Zeaimays@wm 7087
Streptophyte-Sorghum_bicolor@4866889
L——— Streptophyte-Brachypodium_distachyon@1955690.1
—L— Green_algae-Volvox_carteri@45407
Green_algae-Chlamydomonas_reinhardtii@104732
| — Red_algae-Porphyridium_cruentum@Contig7298_1
92 |—| r Red_algae-Galdieria_sulphuraria@A4_39E05_3
1Red_algae-Galdieria_sulphuraria@A4_39E10_3
Chromera_velia@JO786766
P-Cryptophyte-Guillardia_theta@159401
Green_algae-Volvox_carteri@82392
Streptophyt: ginella_moellendorffii@164891
Streptophyte-Vitis_vinifera@17830170
—— Streptophyte-Vitis_vinifera@17842684
72 Streptophyte-Oryza_sativa@LOC_0s06g31210.1
Streptophyte-Brachypodium_distachyon@1g69880.1
Streptophyte-Setaria_italica@19684465
Streptophyte-Zea_mays@19538357
L_l58 Streptophyte-Sorghum_bicolor@4757348
Streptophyte-Medicago_truncatula@17484143
Streptophyte-Glycine_max@ 16286058
o Streptophyte-Medicago_truncatula@17457588
0 Streptophyte-Cucumis_sativus@16973342
H I Streptophyte-Arabidopsis_lyrata@315394
Streptophyte-Arabidopsis_lyrata@493536
— Streptophyte-Citrus_sinensis@18124306
—72 _|:Streptophyte-EucaIyptusigrandis@1 8808173

L——— Streptophyte-Mimulus_guttatus@007517m
Streptophyte-Aquilegia_coerulea@18150130

E Streptophyte-Physcomitrella_patens@106904
Streptophyte-Physcomitrella_patens@64085

-5 Fungi-Cryptococcus_neoformans@CNAG_05827T0
4|67—| Fungi-Ustilago_maydis@UM02894
Fungi-Batrachochytrium_dendrobatidis@34030
5T Metazoa-Trichoplax_adhaerens@56472
Metazoa-Nematostella_vectensis@217910
— 1 92 Metazoa-Ciona_intestinalis@393726
Metazoa-Lottia_gigantea@217054
Metazoa-Xenopus_tropicalis@ENSXETP00000057912
Metazoa-Homo_sapiens@ENSP00000362576
Metazoa-Rattus_norvegicus@ENSRNOP00000010674
Metazoa-Mus_musculus@ENSMUSP00000101669
Metazoa-Danio_rerio@DARP00000052125
Metazoa-Gallus_gallus@ENSGALP00000005633
30 Amoebozoa-Acanthamoeba_castellanii@ACL00002906_4
Ichthyosporea-Capsaspora_owczarzaki@320168995
1 [ Metazoa-Branchiostoma_floridae@60053
Metazoa-Branchiostoma_floridae@117196
Metazoa-Daphnia_pulex@62407
Metazoa-Lottia_gigantea@132539
Metazoa-Trichoplax_adhaerens@20863
Metazoa-Danio_rerio@DARP00000078619
Metazoa-Xenopus_tropicalis@ENSXETP00000057929
Metazoa-Gallus_gallus@ENSGALP00000017152
Metazoa-Homo_sapiens@ENSP00000378191
Metazoa-Mus_musculus@ENSMUSP00000029663
Metazoa-Rattus_norvegicus@ENSRNOP00000015213
Ichthyosporea-Capsaspora_owczarzaki@320162908
Metazoa-Ciona_intestinalis@373239
Choanozoa-Monosiga_brevicolis@19337
P-Apicomplexa-Toxoplasma_gondii@TGME49_096850
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JO786779: No function prediction
Streptophyte-Setaria_italica@19711179
Streptophyte-Zea_mays@ 19562969
Streptophyte-Sorghum_bicolor@4876154
Streptophyte-Brachypodium_distachyon@2g18210.1
Streptophyte-Oryza_sativa@LOC_0s07g38850.1
Streptophyte-Aquilegia_coerulea@18144644
Streptophyte-Cucumis_sativus@16971154
Streptophyte-Mimulus_guttatus@011687m
Streptophyte-Arabidopsis_lyrata@897402
Streptophyte-Citrus_sinensis@18118286
Streptophyte-Manihot_esculenta@17994090
Streptophyte-Ricinus_communis@16798674

90

97 Streptophyte-Eucalyptus_grandis@18798387
96 % Streptophyte-Eucalyptus_grandis@18799906
Streptophyte-Eucalyptus_grandis@18801777

Streptophyte-Populus_trichocarpa@819322
Streptophyte-Vitis_vinifera@17839143
Streptophyte-Glycine_max@ 16248642
Streptophyte-Glycine_max@16248641
Streptophyte-Cucumis_sativus@16971153
Streptophyte-Physcomitrella_patens@183516
Streptophyte-Selaginella_moellendorffii@229530
Green_algae-Volvox_carteri@78084
Green_algae-Chlamydomonas_reinhardtii@118917
Green_algae-Chlorella_vulgaris@22974
Green_algae-Coccomyxa_sp@15913
Green_algae-Ostreococcus_lucimarinus@32069
Green_algae-Ostreococcus_tauri@3340
Green_algae-Micromonas_sp@108125
Green_algae-Micromonas_pusilla@58789
P-Haptophyte-Emiliania_huxleyi@115547
P-Haptophyte-Emiliania_huxleyi@95285
Red_algae-Porphyridium_cruentum@Contig14973_3
Red_algae-Cyanidioschyzon_merolae@CMS413C

% _algae-Calliarthron_tuberculosum@IDg11080t1
E{edia\gae—CaH\anhronJubercu\osum@conl\gSZS%AT

Chromera_velia@JO786779

100

P-Cryptophyte-Guillardia_theta@157479
790 Prok-Cyano-Cyanothece_sp@172035157
99 Prok-Cyano-Cyanothece_sp@126660929
Prok-Cyano-Synechococcus_sp@170077326
100 P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-2359
P-Rhizaria-Bigelowiella_natans@75563

P-Excavate-Euglena_gracilis@ELL00000505_3
P-Stramenopile-Aureococcus_anophageferrens@67156

62 P-Haptophyte-Emiliania_huxleyi@55059
94 7 P-Stramenopile-Fragilariopsis_cylindrus@139482
P-Stramenopile-Phaeodactylum_tricornutum@37858
P-Stramenopile-Ectocarpus_siliculosus@0025_0048
P-Cryptophyte-Guillardia_theta@52966
Red_algae-Cyanidioschyzon_merolae@CMN202C

treptophyte-Physcomitrella_patens@112030

S
84 57 Streptophyte-Physcomitrella_patens@ 120202
Streptophyte-Physcomitrella_patens@129557
Streptophyte-Aquilegia_coerulea@18147902

[10p Streptophyte-Citrus_sinensis@18101311
I—L|85——S(repmpm/te-0itrus_sinensis@1 8108972
Streptophyte-Citrus_sinensis@18101321
3 Streptophyte-Triticum_aestivum@Q7XB13
treptophyte-Hordeum_vulgare@Q7XB14
Streptophyte-Brachypodium_distachyon@0007s00220.1
Streptophyte-Oryza_sativa@LOC_0Os06g43880.1
9Streptophyke-Sorghum_bicolor@A‘&BE‘>0657
Streptophyte-Zea_mays@19546219
Streptophyte-Setaria_italica@19705886
Streptophyte-Citrus_sinensis@18109227
Streptophyte-Aquilegia_coerulea@18150270
Streptophyte-Aquilegia_coerulea@18166150
Streptophyte-Vitis_vinifera@17840992
Streptophyte-Populus_trichocarpa@261255
Streptophyte-Manihot_esculenta@17985951
Streptophyte-Selaginella_moellendorffii@34021
Streptophyte-Triticum_aestivum@Q1ACB7
Streptophyte-Brachypodium_distachyon@1g31380.1
Streptophyte-Oryza_sativa@LOC_0Os06g44840.2
Streptophyte-Oryza_sativa@LOC_0Os06g44840.1
Streptophyte-Zea_mays@19539528
Streptophyte-Sorghum_bicolor@4771297
Streptophyte-Setaria_italica@19703550
Streptophyte-Aquilegia_coerulea@18158999

Streptophyte-Mimulus_guttatus@014418m
Streptophyte-Glycine_max@16282075

Streptophyte-Glycine_max@16318339
Streptophyte-Glycine_max@16278956
Streptophyte-Glycine_max@16278953
Streptophyte-Glycine_max@16251044
Streptophyte-Medicago_truncatula@17483738
Streptophyte-Glycine_max@ 16304686
Streptophyte-Eucalyptus_grandis@18792208
Streptophyte-Cucumis_sativus@16957113
Streptophyte-Arabidopsis_lyrata@875298
7§treptophyte-Manihot_esculenta@1 7980832
Streptophyte-Ricinus_communis@ 16806083
Streptophyte-Populus_trichocarpa@265459
Streptophyte-Populus_trichocarpa@578578

Streptophyte-Vitis_vinifera@17836136
Green_algae-Micromonas_pusilla@13055

Green_algae-Micromonas_sp@83621
Green_algae-Ostreococcus_tauri@5266

97

100

99

98

70

99

Green_algae-Chlamydomonas_reinhardtii@345347
Green_algae-Chlorella_vulgaris@52381
Green_algae-Coccomyxa_sp@31305

Prok-Chloro-Chloroflexus_sp@222526910

:100 Prok-Chloro-Chloroflexus_aggregans@219847335
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JO789192: Glycerol-3-phosphate dehydrogenase

Green_algae-Volvox
Green_aigae-Chlam
"Green_algae-f
Green_algae-Coccom;
Prok- AlE

i

rok-Alpha-Oceanicaulis_alexandrii
P- Strang,enoplle Ectocarpus_siliculosus@03

P-Dinoflagellate-| Per{l
Prok-DeEp-Desulfovibrio_magneticus
Prok-DeEp-Desulfovibrio_vulgaris@ 1206
Prok-DeEp-| Desulfatlbaglllum alkenivorans@218778343
cido-!

_carteri@95560
monas_reinhardtii 343023
orella vuI arls@

yXa_s s;lz
a-Caulol acter sp@167644089

8%%45097
tophyte-Cryp! omonasgjfnaramecmm@MMETSPOO:iB -20110527-5574
nsus_marinus

23 905821
01277

usitatus@116619454

rol
Prok-Acido-Koribacter versaTIls@949 9
Prok-A

Prok-Spir-Leptospira_biflexa@189909903
Prok-Spir-Leptospira_i |nterrogans@24216638

164
cido-Acidobacterium_capsulatum@225874947

Fungi-Laccaria_bicolor

—
I—Fungl Copnnopsls cinerea

301056
531

Amoebozoa-Ac

Ichthyosj

86

Exc
Fungi-| Batrachochy\ldnum g
Gre

Amoebozoa-Acanthamoeba_astronyxis

ruberi@e_gw1.31.47.1
lendrobatidis@92784
n_algae-Ostreococcus, Iuclrrggﬂus@13848

L— Green_algae-Ostreococcus_tauri
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Metazoa-Homo_sapiens@ENSP00000390394
Metazoa-Mus_musculus@ENSMUSP00000058313
Metazoa-Rattus_norvegicus@ENSRNOP00000063542
Metazoa-Rattus_norvegicus@ENSRNOP00000008759
Metazoa-Danio_rerio@DARP00000086356
Metazoa-Gallus_gallus@ENSGALP00000018095
Metazoa-Rattus_norvegicus@ENSRNOP00000045491
Metazoa-Rattus_norvegicus@ENSRNOP00000063290
(Metazoa-Homo_sapiens@ENSP00000272716
94'Metazoa-Homo_sapiens@ENSP00000393066
Metazoa-Mus_musculus@ENSMUSP00000061411
Metazoa-Mus_musculus@ENSMUSP00000108099
L184— Metazoa-Xenopus_tropicalis@ENSXETP00000035360
Metazoa-Homo_sapiens@ENSP00000405812
Metazoa-Mus_musculus@ENSMUSP00000023776
98 [~ Metazoa-Rattus_norvegicus@ENSRNOP00000043825
Metazoa-Rattus_norvegicus@ENSRNOP00000059220
Metazoa-Rattus_norvegicus@ENSRNOP00000059004
Metazoa-Xenopus_tropicalis@ENSXETP00000030829
Metazoa-Danio_rerio@DARP00000047415
Metazoa-Ciona_intestinalis@243872
3 Metazoa-Danio_rerio@DARP00000048398
}\/Ietazoa-Danioirerio@DARPODOOUOM 502
Metazoa-Xenopus_tropicalis@ENSXETP00000045109
Metazoa-Mus_musculus@ENSMUSP00000121744
Metazoa-Rattus_norvegicus@ENSRNOP00000004391
Metazoa-Homo_sapiens@ENSP00000393557
Metazoa-Gallus_gallus@ENSGALP00000018922
Metazoa-Homo_sapiens@ENSP00000351513
Metazoa-Homo_sapiens@ENSP00000416453
Metazoa-Rattus_norvegicus@ENSRNOP00000014249
Metazoa-Mus_musculus@ENSMUSP00000109533
3 Metazoa-Danio_rerio@DARP00000005272
Metazoa-Danio_rerio@DARP00000042001
Metazoa-Xenopus_tropicalis@ENSXETP00000026423
Metazoa-Gallus_gallus@ENSGALP00000001557
Metazoa-Xenopus_tropicalis@ENSXETP00000039713
Metazo stella_vectensis@10373
Metazoa-Trichoplax_adhaerens@22844
101 Metazoa-Branchiostoma_floridae@241621
Metazoa-Ciona_intestinalis@249893
Metazoa-Danio_rerio@DARP00000088062
94_ Metazoa-Gallus_gallus@ENSGALP00000018280
Metazoa-Xenopus_tropicalis@ENSXETP00000015551
Metazoa-Homo_sapiens@ENSP00000262418
Metazoa-Mus_musculus@ENSMUSP00000006749
Metazoa-Rattus_norvegicus@ENSRNOP00000028445
OMetazoa-Danioﬁrerio@DARPOOOOOOGBGSO
Metazoa-Danio_rerio@DARP00000056634

100

73

100

100
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JO807782: Aldo keto reductase

Streptophyt: ginella_moellendorffi@177176
Streptophyte-Mimulus_guttatus@002180m
Streptophyte-Cucumis_sativus@ 16968969
Streptophyte-Cucumis_sativus@16968968
Streptophyte-Aquilegia_coerulea@18160081
Streptophyte-Eucalyptus_grandis@18800205
Streptophyte-Vitis_vinifera@17842843
Streptophyte-Populus_trichocarpa@250752
Streptophyte-Ricinus_communis@16817521
Streptophyte-Manihot_esculenta@17990025
Streptophyte-Citrus_sinensis@18115583
Streptophyte-Arabidopsis_lyrata@495434
Streptophyte-Medicago_truncatula@17451398
Streptophyte-Glycine_max@ 16262865
Streptophyte-Zea_mays@19624446
Streptophyte-Setaria_italica@19683274
Streptophyte-Oryza_sativa@LOC_0Os10g37330.1
Streptophyte-Brachypodium_distachyon@3g30850.1
Streptophyte-Physcomitrella_patens@74042
Green_algae-Coccomyxa_sp@14065
Green_algae-Volvox_carteri@67093
P-Stramenopile-Thalassiosira_pseudonana@261284
Green_algae-Ostreococcus_lucimarinus@16993
Green_algae-Ostreococcus_tauri@35050
Green_algae-Micromonas_pusilla@23830
Green_algae-Micromonas_sp@102447
P-Rhizaria-Bigelowiella_natans@41454
P-Cryptophyte-Guillardia_theta@157625
P-Stramenopile-Ectocarpus_siliculosus@0314_0014
P-Haptophyte-Emiliania_huxleyi@439942
100 P-Stramenopile-Fragilariopsis_cylindrus@264 185

7

100

P-Haptophyte-Emiliania_huxleyi@451975
P-Rhizaria-Bigelowiella_natans@57886
88 P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-8209
100 | P e— P-Stramenopile-Thalassiosira_pseudonana@16372
99 P-Stramenopile-Phaeodactylum_tricornutum@49777
I_| [ P-Stramenopile-Fragilariopsis_cylindrus@230371
P-Stramenopile-Fragilariopsis_cylindrus@160351
P-Stramenopile-Ectocarpus_siliculosus@0182_0018
Green_algae-Micromonas_pusilla@18188
92 Green_algae-Chlamydomonas_reinhardtii@400694
Green_algae-Volvox_carteri@80526
99 Green_algae-Coccomyxa_sp@19957
Green_algae-Chlorella_vulgaris@29451
Green_algae-Coccomyxa_sp@38540
Streptophy ginella_moellendorffii@270556

Streptophyte-Brachypodium_distachyon@19g58210.1
Streptophyte-Oryza_sativa@LOC_0s07g04990.1

89

59

Streptophyte-Setaria_italica@19694293
Streptophyte-Zea_mays@19558259
Streptophyte-Sorghum_bicolor@5006546
Streptophyte-Sorghum_bicolor@4746587
Fl—L Streptophyte-Zea_mays@19560314
Streptophyte-Setaria_italica@19711012
Streptophyte-Eucalyptus_grandis@18800276
Streptophyte-Citrus_sinensis@18110665
Streptophyte-Ricinus_communis@ 16804285
Streptophyte-Manihot_esculenta@17979327
Streptophyte-Populus_trichocarpa@714938
Streptophyte-Populus_trichocarpa@816159
Streptophyte-Glycine_max@ 16273488
Streptophyte-Cucumis_sativus@16954717
Streptophyte-Aquilegia_coerulea@18163043
Streptophyte-Vitis_vinifera@17830091
Streptophyte-Arabidopsis_lyrata@470691
Streptophyte-Oryza_sativa@LOC_0s07g05000.1
Streptophyte-Brachypodium_distachyon@1958220.1
P-Cryptophyte-Guillardia_theta@88456
[o—— Prok-Cyano-Synechococcus_sp@254422622

100

Prok-Cyano-Microcoleus_chthonoplastes@254409933

Prok-Cyano-Cyanothece_sp@126657928
P-Cryptophyte-Guillardia_theta@55598
Fungi-Phycomyces_blakesleeanus@26732
{1 Fungi-Neurospora_crassa@NCU11289T0
Fungi-Cryptococcus_neoformans@CNAG_00161T0
Green_algae-Chlorella_vulgaris@135662
Prok-Thermus-Thermus_aquaticus@218297266

ophyte-Physcomitrella_patens@95924
Prok-Spir-Brachyspira_murdochii@296127399

59 Green_algae-Coccomyxa_sp@36406
—|—Strept

Prok-Tene-Mollicutes_bacterium@237734784

10C —| o Prok-Fuso-Leptotrichia_buccalis@257126394

Qrok-Fuso-Leplotrich\aigoodfellowi\@262038757
Prok-Alpha-Asticcacaulis_excentricus@241774188
Prok-Bacter-Parabacteroides_johnsonii@218264125
Prok-Bacter-Parabacteroides_merdae@154495244
Prok-Verr-Akkermansia_muciniphila@ 187736294
Prok-Bacter-Bacteroides_fragilis@60681613
100 Chromera_velia@JO807782

—_|—@5— Red_algae-Porphyridium_cruentum@Contig3848_2

P-Dinoflac ndrium_catenella@186964418_3
WProk»Firm-Brevibacil\usﬁbrevis@226314163
1

Prok-Chloro-Dehalococcoides_sp@73748136

Prok-Kora-Korarchaeum_cryptofilum@170289906
Prok-Cren-Thermosphaera_aggregans@296242901
7 Prok-Cren-Thermofilum_pendens@119720573
Prok-Cren-Staphylothermus_marinus@126465819

Prok-Alpha-Caulobacter_sp@167644507
Prok-Beta-Janthinobacterium_sp@152981199
Prok-DeEp-Myxococcus_xanthus@108763491
Prok-Acido-Acidobacterium_capsulatum@225872008
m Prok-Eury-Haloferax_volcanii@292655392
Prok-Eury-Halogeometricum_borinquense@227879655
5] Prok-Plan-Blastopirellula_marina@87308472
Prok-DeEp-Haliangium_ochraceum@262196272
Prok-Fuso-Leptotrichia_goodfellowii@262038138
99 Prok-Gamma-Tolumonas_auensis@237808276
Prok-Tene-Mollicutes_bacterium@237732752
Prok-Beta-Burkholderia_phytofirmans@187921075

83

60 Prok-Aqui-Hydrogenivirga_sp@163785296
Prok-Aqui-Persephonella_marina@225850537
Prok-Firm-Brevibacillus_brevis@226314276
Fungi-Coprinopsis_cinerea@4701
Prok-Firm-Paenibacillus_sp@251795782
Prok-DeEp-Desulfovibrio_salexigens@242278026
Streptophyte-Physcomitrella_patens@108139
Streptophyte-Physcomitrella_patens@176547
Streptophyte-Physcomitrella_patens@169106
Prok-Deino-Deino_geothermalis@94986270
Prok-Alpha-Sphingomonas_wittichii@148555768
Prok-Beta-Azoarcus_sp@58616601
Prok-Verr-Chthoniobacter_flavus@196229696
Prok-Chlo-Prosthecochloris_aestuarii@194333729

0 Prok-Ther-Kosmotoga_olearia@239618124

96 Prok-Ther-Thermotoga_neapolitana@222099915
Prok-Eury-Halogeometricum_borinquense@227880001

100

0.3

89 P-Stramenopile-Phaeodactylum_tricornutum@11273



JO812144:Vitamin k epoxide reductase

Green_algae-Micromonas_sp@50606

100
Green_algae-Ostreococcus_tauri@19749
_E
1 Green_algae-Ostreococcus_lucimarinus@38289

Green_algae-Coccomyxa_sp@61409

Streptophyte-Sorghum_bicolor@4774767
99

Streptophyte-Setaria_italica@19680441
100

Streptophyte-Brachypodium_distachyon@1976300.1
Streptophyte-Oryza_sativa@LOC_0s03g03949.2
Streptophyte-Populus_trichocarpa@593776

Streptophyte-Glycine_max@16283170
Eptophyte—Aquilegia_coerulea@1 8165492
Streptophyte-Mimulus_guttatus@009663m
Streptophyte-Ricinus_communis@16798422
~|87
Streptophyte-Manihot_esculenta@17979315

Streptophyte-Citrus_sinensis@18098750

100

94 Streptophyte-Cucumis_sativus@16953140

Streptophyte-Eucalyptus_grandis@18802620

L——— Streptophyte-Arabidopsis_lyrata@491070

Streptophyte-Physcomitrella_patens@125615

Streptophyts ginella_moellendorffii@416132

Red_algae-Cyanidioschyzon_merolae@CMO209C

80 Chromera_velia@J0812144

P-Haptophyte-Emiliania_huxleyi@202968

Red_algae-Porphyridium_cruentum@Contig1955_4

Prok-Cyano-Thermosynechococcus_elongatus@22298131

Prok-Cyano-Lyngbya_sp@119493625
—iBS
Prok-Cyano-Arthrospira_platensis@284050646




JO813336: Folate biopterin transporter

Streptophyte-Sorghum_bicolor@4873360
96
93Streptophyte-Zeaimays@1 9560671
80— Streptophyte-Setaria_italica@19713278
Streptophyte-Brachypodium_distachyon@1g56020.1

Streptophyte-Oryza_sativa@LOC_0s07g07654.1

Streptophyte-Arabidopsis_lyrata@482133

Streptophyte-Manihot_esculenta@17961870
Streptophyte-Ricinus_communis@16810976
Streptophyte-Populus_trichocarpa@231150

l:streptophyte-EucaIyplusigrandis@1 8783589

Streptophyte-Cucumis_sativus@16972240
100 88 Streptophyte-Mimulus_guttatus@009661m
_E
Streptophyte-Mimulus_guttatus@005969m

Streptophyte-Aquilegia_coerulea@18145750

Streptophyte-Brachypodium_distachyon@1g05630.1

97
77 Streptophyte-Setaria_italica@19682968
98
67 Streptophyte-Sorghum_bicolor@4867498
100 Streptophyte-Oryza_sativa@LOC_0s03g58080.1
Streptophy ginella_moellendorffii@91871
Green_algae-Chlorella_vulgaris@22994
I—Grccnia\gac—Ostrcococcusilaur\@8545
100
100 Green_algae-Ostreococcus_lucimarinus@12682
100 Green_algae-Micromonas_sp@81278
Red_algae-Cyanidioschyzon_merolae@CMN318C
6
Chromera_velia@J0813336
Red_algae-Porphyridium_cruentum@Contig16072_6
84

—|BO
-1 P-Haptophyte-Emiliania_huxleyi@311896

80

[1 00

o |

Prok-Cyano-Thermosynechococcus_elongatus@22297560

100
Prok-Cyano-Acaryochloris_marina@158336241
—|73
Prok-Cyano-Cyanothece_sp@220909586

0.3




JO813530: Magnesium chelatase atpase subunitd

Streptophyte-Aquilegia_coerulea@18142996
Streptophyte-Eucalyptus_grandis@18804730
Streptophyte-Medicago_truncatula@17461522
Streptophyte-Glycine_max@16282349
Streptophyte-Vitis_vinifera@17837716
Streptophyte-Populus_trichocarpa@203198
Streptophyte-Ricinus_communis@16821279
Streptophyte-Manihot_esculenta@17966805
Streptophyte-Citrus_sinensis@18098201
| [S!reptophyte»Mimulusigut!atus@o1 6011m
Streptophyte-Arabidopsis_lyrata@311903
[ Streptophyte-Cucumis_sativus@16961641
Streptophyte-Brachypodium_distachyon@1g04300.1
Streptophyte-Hordeum_vulgare@Q45KX6
Streptophyte-Setaria_italica@19680891
Streptophyte-Sorghum_bicolor@4740745
Streptophyte-Zea_mays@19637503
Streptophyte-Oryza_sativa@LOC_0s03g59640.1
_I Streptophyte-Selaginella_moellendorffii@174616
Streptophyte- ginella_moellendorffii@444832
Streptophyte-Physcomitrella_patens@210987
Streptophyte-Mesostigma_viride@00001062_1

Green_algae-Ostreococcus_tauri@22853

Green_algae-Ostreococcus_lucimarinus@38488
Green_algae-Micromonas_sp@62064
Green_algae-Micromonas_pusilla@ 18092
P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-2489
P-Rhizaria-Bigelowiella_natans@58389
Green_algae-Chlamydomonas_reinhardtii@134594
Green_algae-Volvox_carteri@107092
Green_algae-Volvox_carteri@121490
Green_algae-Coccomyxa_sp@54337

_@j\gae-Micromonasipuswl\a@17386
—16

100

Green_algae-Micromonas_sp@82623

Green_algae-Ostreococcus_lucimarinus@776

100
Green_algae-Ostreococcus_tauri@36832

Red_algae-Cyanidioschyzon_merolae@CMM270C

Red_algae-Porphyridium_cruentum@Contig8577_3

Chromera_velia@J0813530
P-Excavate-Euglena_gracilis@ELL00002274_1

P-Haptophyte-Emiliania_huxleyi@420555
P-Cryptophyte-Guillardia_theta@ 158900

9 Prok-Cyano-Microcystis_aeruginosa@166367319
100 Prok-Cyano-Cyanothece_sp@172035989

Prok-Cyano-Arthrospira_maxima@209527953

100 Prok-DeEp-Syntrophobacter_fumaroxidans@116747946
Prok-DeEp-Pelobacter_propionicus@118580500
Prok-Chloro-Herpetosiphon_aurantiacus@159899615

Prok-Firm-Veillonella_sp@294794684
66 % _Sp@
Prok-Spir-Treponema_denticola@42526263

100
. 80

100 Prok-Fuso-Fusoerium_varium@253582981
Prok-Fuso-Fusoerium_sp@257462368

P. 1opile-Fragilariopsis_cylindrus@247844

100 Prok-Beta-Chromobacterium_violaceum@34497025
29 5 Prok-Beta-Ralstonia_solanacearum@17548846
—91 Prok-Beta-Lutiella_nitroferrum@224825410

Prok-Bacter-Dyadobacter_fermentans@255039105
Prok-Eury-Methanosarcina_acetivorans@20089761
Prok-Eury-Methanosarcina_barkeri@73669282
Prok-Eury-Methanosaeta_thermophila@116753762
Prok-DeEp-Pelobacter_propionicus@118579690
Prok-Firm-Ammonifex_degensii@260893743

86 100

100 Prok-Alpha-Rhodobacterales_bacterium@254462465
Prok-Alpha-Loktanella_vestfoldensis@84514963

100
— 100 Prok-Alpha-Rhodospirillum_rubrum@83591826

% Prok-Chloro-Roseiflexus_sp@148656939
100 Prok-Chloro-Chloroflexus_aggregans@219849983

Prok-Chlo-Chloroherpeton_thalassium@193215774
100 _l__100 Prok-Chlo-Chloum_chlorochromatii@78189578
Prok-Chlo-Chloum_tepidum@21674119

Prok-Firm-Heli ium_modesticaldum@167629381

0.4



JO814400: Zinc-binding dehydrogenase

Streptophyte-Eucalyptus_grandis@18768976

Streptophyte-Populus_trichocarpa@421020
Streptophyte-Citrus_sinensis@18122984
Streptophyte-Eucalyptus_grandis@18769122
Streptophyte-Medicago_truncatula@17470116
Streptophyte-Glycine_max@16311515
Streptophyte-Glycine_max@16311516
Streptophyte-Cucumis_sativus@ 16965202
Streptophyte-Ricinus_communis@16804114
Streptophyte-Manihot_esculenta@17987951
Streptophyte-Citrus_sinensis@18101604
Streptophyte-Glycine_max@16309125
Streptophyte-Arabidopsis_lyrata@472635
Streptophyte-Cucumis_sativus@16974943
Streptophyte-Populus_trichocarpa@808774
Streptophyte-Mimulus_guttatus@011197m
Streptophyte-Vitis_vinifera@17824917
Streptophyte-Aquilegia_coerulea@18167255

_E Streptophyte-Zea_mays@19593659
Streptophyte-Oryza_sativa@LOC_0s08g29170.1
Streptophyte-Selaginella_moellendorffii@76590

100 L———— Streptophyte-Physcomitrella_patens@153994

Streptophyte-Mimulus_guttatus@009474m
100 Streptophyte-Eucalyptus_grandis@18788062
Streptophyte-Citrus_sinensis@18136933

Streptophyte-Vitis_vinifera@17834900
P-Dinc -Perkinsus_marinus@239879512

Streptophyte- ginella_moellendorffii@99539

Prok-Beta-Variovorax_paradoxus@239820818
P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-1456

100 P-Rhizaria-Bigelowiella_natans@56842
QESS P-Rhizaria-Lotharella_oceanica@MMETSP0040-20110527-4356
P-Rhizaria-Lotharella_globosa@@MMETSP0041-20110527-8377

[ Prok-Alpha-Erythrobacter_sp@149185814
00 T .
Prok-Alpha-Citromicrobium_bathyomarinum@296283738

Chromera_velia@J0814400

P-Dinoflagellate-Karenia_brevis@1928Contig1_4

100

P-Haptophyte-Pavlova_lutheri@PLL00001878_5

Red_algae-Porphyra_yezoensis@1815Contig1_5

P-Haptophyte-Prymnesium_parvum@927Contig1_4
Red_algae-Calliarthron_tuberculosum@contig49273HS
Red_algae-Calliarthron_tuberculosum@I|Dg10239t1
P-Cryptophyte-Guillardia_theta@152620

Prok-Bacter-Chitinophaga_pinensis@256421678
Oomycete-Phytophthora_capsici@121719
Oomycete-Phytophthora_ramorum@71377
Oomycete-Phytophthora_capsici@109701
Oomycete-Phytophthora_capsici@81947
Prok-Chloro-Herpetosiphon_aurantiacus@159898029
—|— Prok-Cyano-Nodularia_spumigena@119509292
Prok-Bacter-Microscilla_marina@124002572
Prok-Bacter-Bacteroides_vulgatus@294781541
Prok-Firm-Geobacillus_sp@261407032
| Prok-Verr-Verrucomicrobium_spinosum@171911517

] Prok-Gamma-Serratia_proteamaculans@157371421
4’% Prok-Beta-Methylotenera_mobilis@253996471
Prok-Beta-Leptothrix_cholodnii@171060317
_C Prok-DeEp-Geobacter_sp@222054069
Prok-Firm-Bacillus_cereus@217960797
Prok-Alpha-Agrobacterium_vitis@222102698
Prok-Eury-uncultured_methanogenic@147919259
Prok-Eury-Methanosarcina_barkeri@73669190
Green_algae-Chlorella_vulgaris@34424

Prok-Chloro-Herpetosiphon_aurantiacus@159900409
Prok-Cyano-Anabaena_variabilis@75812768
Prok-Cyano-Cyanothece_sp@219883222

100 Prok-Firm-Bacillus_anthracis@229601338
_&Pmk@amma»Legione|Ia_|ongbeachae@2891 64133
Prok-Gamma-Shewanella_sediminis@157374745

0.3
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