
Aquifex aeolicus_15606220
Thermus thermophilus HB27_46199916

Helicobacter pylori HPAG1_108562774
Campylobacter jejuni RM1221_57237372

Syntrophobacter fumaroxidans_116748857
Pelobacter carbinolicus_404493292

Geobacter sulfurreducens PCA_39995792
Carboxydothermus hydrogenoformans_78045077
Desulfitobacterium hafniense Y51_89895094

Geobacillus kaustophilus_56420927
Bacillus subtilis subsp. subtilis 168_16079483

Synechococcus sp. WH8102
Nostoc sp. PCC 7120
Anabaena variabilis
Trichodesmium erythraeum

Synechocystis sp. PCC 6803
Microcystis aeruginosa69

100

Thermosynechococcus sp. NK55
Acaryochloris marina

100

100

75

Dehalococcoides sp. UCH007_757804007
Fusobacterium nucleatum subsp. nucleatum ATCC 25586_19704543

Thermotoga maritima MSB8_15644515
Clostridium tetani E88_28211241

60

Treponema pallidum subsp. pallidum_Nichols_15639810
Corynebacterium efficiens_25028352

Arthrobacter sp. FB24
Streptomyces avermitilis_2982878685

100

Rhodopirellula baltica_32471771
Candidatus Protochlamydia amoebophila_46446253

Chlamydia trachomatis A/HAR-13_76789056
Chlamydophila abortus S26/3_62184933100

100

63

89

100

Chlorobium tepidum_21673176
Pelodictyon luteolum_78186338

Lepidodinium chlorophorum NIES-1868
Cytophaga hutchinsonii_110640009

Porphyromonas gingivalis W83_34541779
Bacteroides fragilis NCTC9343_60680350100

65

100

99

Thiobacillus denitrificans_74316897
Ralstonia solanacearum GMI1000_17546940

Azoarcus sp. BH72_11989748975
Methylococcus capsulatus_53804816

TGD
Xylella fastidiosa_Temecula1_28199179

Shewanella oneidensis_24373099
Yersinia pseudotuberculosis MD67

Escherichia coli K-12 MG1655
Salmonella enterica subsp. enterica serovar_Typhimurium LT2_16763802100

100
100

96

76

Rhodospirillum rubrum ATCC 11170
Erythrobacter litoralis_85375331

Sinorhizobium meliloti 1021_15964633
Caulobacter crescentus CB15_16126307
Ruegeria pomeroyi_56695164

Phaeobacter inhibens100

70

68
78

MGD
Lepidodinium chlorophorum NIES-1868
Peridinium aciculiferum PAER-2

Heterocapsa rotundata SCCAP K-0483
Lingulodinium polyedrum CCMP 1738
Polarella glacialis CCMP 1383
Symbiodinium sp. CCMP2430

85

Karenia brevis_Wilson
Amphidinium carterae CCMP1314
Lepidodinium chlorophorum NIES-1868

TGD
MGD

97

93
100

96

98

84

91

Gloeochaete witrockiana SAG 46.84
Rhodosorus marinus CCMP 769

Porphyridium aerugineum SAG 1380-2
Chondrus crispus
Galdieria sulphuraria

Cyanidioschyzon merolae
Plasmodium falciparum 3D7

Toxoplasma gondii
Aureococcus anophagefferens CCMP1850

Nannochloropsis gaditana
Heterosigma akashiwo CCMP 452
Odontella aurita isolate 1302-5

Thalassiosira pseudonana
Phaeodactylum tricornutum

100

Hemiselmis andersenii CCMP644
Rhodomonas lens RHODO
Guillardia theta93

86

100

Chromera velia CCMP2878
Vitrella brassicaformis. CCMP3155

Eutreptiella gymnastica NIES-381
Pavlova sp. CCMP459

Karlodinium micrum CCMP2283
Phaeocystis sp CCMP2710

Isochrysis galbana CCMP1323
Gephyrocapsa oceanica RCC1303
Emiliania huxleyi100
Chyrsochromulina ericina CCMP281
Prymnesium parvum_Texoma1

99

99

71

99
64

81

79

72

Ostreococcus tauri
Micromonas sp. RCC299
Volvox carteri f. nagariensis
CHLREDRAFT_196568

Chlorella variabilis
100

Lotharella globosa LEX01
Bigelowiella natans CCMP 2755

Chlorarachnion reptans CCCM449

87

100

100

85

Physcomitrella patens subsp. patens
Arabidopsis thaliana

Oryza sativa japonica
Selaginella moellendorffii

100

68

99

98

100

61

86

84

100

86

99

0.2

DXS
DXP synthase
79 OTUs, 257 positions
LG + Γ model



Acidobacterium capsulatum_225873232
Treponema pallidum subsp. pallidum_Nichols_15639589

Ehrlichia ruminantium_Welgevonden_57239203
Anaplasma marginale st.Maries_5641687299

Erythrobacter litoralis_85373588
Caulobacter crescentus CB15_16126160

Phaeobacter inhibens
Ruegeria pomeroyi_56696549

Sinorhizobium meliloti 1021_15966741
100

Rhodospirillum rubrum ATCC 11170

98
67

TGD

63

Xylella fastidiosa_Temecula1_28198249
Ralstonia solanacearum GMI1000_17546129

Thiobacillus denitrificans_74316809
Lepidodinium chlorophorum NIES-1868

Methylococcus capsulatus_53805185
TGD

Azoarcus sp. BH72_119898194
Neisseria meningitidis Z2491_218767123

TGD
Shewanella oneidensis_24373203

Salmonella enterica subsp. enterica serovar_Typhimurium LT2_16763610
Yersinia pseudotuberculosis MD6798

Chlorobium tepidum_21672966
Pelodictyon luteolum_78185967

Syntrophobacter fumaroxidans_116749219
Pelobacter carbinolicus_404493553

Geobacter sulfurreducens PCA_39997013

100

pc0260
Chlamydia trachomatis A/HAR-13_76788784

Chlamydophila abortus S26/3_62185056100

Porphyromonas gingivalis W83
Bacteroides fragilis NCTC9343_60682951

Cytophaga hutchinsonii_11063937082

92

100

Desulfitobacterium hafniense Y51_89895285
Thermotoga maritima MSB8_15643651

Bacillus subtilis subsp. subtilis 168_255767375
Geobacillus kaustophilus_56419790

Listeria monocytogenes F2365_46880811
72

85

Clostridium tetani E88_28210954
Fusobacterium nucleatum subsp. nucleatum ATCC 25586_19704659

Toxoplasma gondii
Carboxydothermus hydrogenoformans_78045003

Dehalococcoides sp. UCH007_757803693
Aquifex aeolicus_15605905

Thermus thermophilus HB27_46198812
Plasmodium falciparum 3D7

Theileria orientalis
Babesia equi100

Perkinsus marinus ATCC 50439
Oxyrrhis marina

MGD
Heterocapsa rotundata SCCAP K-0483

Karlodinium micrum CCMP2283
Karenia brevis_Wilson
TGD
MGD
Lepidodinium chlorophorum NIES-1868

70

Gymnodinium catenatum GC744
Lepidodinium chlorophorum NIES-1868
Peridinium aciculiferum PAER-2

Symbiodinium sp. CCMP421
Lingulodinium polyedrum CCMP 1738

86

98
100

65

Cyanidioschyzon merolae
Chondrus crispus

Rhodosorus marinus CCMP 76972

Galdieria sulphuraria
Eutreptiella gymnastica NIES-381

Vitrella brassicaformis CCMP3155
Chromera velia CCMP287872

72

Chlorarachnion reptans CCCM449
Lotharella globosa LEX01
Bigelowiella natans CCMP 2755

Ochromonas sp CCMP1899
Ectocarpus siliculosus

Phaeodactylum tricornutum
Thalassiosira pseudonana

Hemiselmis andersenii CCMP644
Guillardia theta

Aureococcus anophagefferens
Phaeocystis sp CCMP2710

Gephyrocapsa oceanica RCC1303
Emiliania huxleyi

Isochrysis galbana CCMP 1323
98

Coccolithus pelagicus ssp braarudi PLY182g
Prymnesium parvum_Texoma1

Pavlova sp. CCMP45975

100

100

98

100

68

99

80

60

Paulinella chromatophora
Synechococcus sp. WH8102

Prochlorococcus marinus SS12085

Gloeochaete wittrockiana SAG4.46.84
Trichodesmium erythraeum

Chroococcidiopsis thermalis
Nostoc sp. PCC 7120
Anabaena variabilis100

92

Acaryochloris marina
Synechocystis sp. PCC 6803

82

Chlamydomonas reinhardtii
Volvox carteri f. nagariensis

Ostreococcus tauri
Micromonas sp. RCC299

100

100

Arabidopsis thaliana
Physcomitrella patens subsp. patens

Selaginella moellendorffii

60

76

95

99

100

69

66

85

98

92

0.2

IspC/DXR
DXP reductase
79 OTUs, 257 positions
WAG + Γ model



Anaplasma marginale_St.Maries_56417319
Helicobacter pylori HPAG1_108562852

Ehrlichia ruminantium_Welgevonden_57238834
Ruegeria pomeroyi_56696958

Rhodospirillum rubrum ATCC 11170
Agrobacterium fabrum

Sinorhizobium meliloti 1021_195970176
Caulobacter crescentus CB15_16125982
Erythrobacter litoralis_85374085

100

72

70

Corynebacterium efficiens_25029077
Arthrobacter sp. FB24

Streptomyces avermitilis_29830512
76

Thermus thermophilus HB27_46200117
94

Thermotoga maritima MSB8_15644145
Leptospira biflexa

Acidobacterium capsulatum_225873237
Xylella fastidiosa_Temecula1_28198455

Ralstonia solanacearum GMI1000_17546362
Neisseria meningitidis Z2491_218768495

Thiobacillus denitrificans_74317021
Azoarcus sp. BH72_119897973

78

Methylococcus capsulatus_53803275
Shewanella oneidensis_24374948

Lepidodinium chlorophorum NIES-1868
Salmonella enterica subsp. enterica serovar_Typhimurium LT2_16766236

Yersinia pseudotuberculosis IP3295398

77
80

96

72

Carboxydothermus hydrogenoformans_78043736
Cytophaga hutchinsonii_110639473

Bacteroides fragilis NCTC9343_60683180
Porphyromonas gingivalis W83_3454110973

91

Clostridium tetani E88_28212195
Dehalococcoides sp. UCH007_757803440

Chlorobium tepidum_21674140
Pelodictyon luteolum_78187174

Theileria orientalis
100

Geobacillus kaustophilus_56418616
Fusobacterium nucleatum subsp. nucleatum ATCC 25586_19704901

Listeria monocytogenes F2365_46879732
Bacillus subtilis subsp. subtilis 168_16077158

Aquifex aeolicus_15606527
Pelobacter carbinolicus_404491642

Syntrophobacter fumaroxidans_116749072
Geobacter sulfurreducens PCA_39998457

Paulinella chromatophora
Synechococcus sp. WH8102

Prochlorococcus marinus SS12069
Trichodesmium erythraeum

Synechocystis sp. PCC 6803
Anabaena variabilis
Nostoc sp. PCC 7120100

Microcystis aeruginosa
Acaryochloris marina

92

97

Rhodopirellula baltica_32475731
Desulfitobacterium hafniense Y51_89893189

Karlodinium micrum CCMP2283
Lingulodinium polyedrum CCMP 1738

Peridinium aciculiferum PAER-2
Heterocapsa rotundata SCCAP K-0483

Lepidodinium chlorophorum NIES-1868
Protoceratium reticulatum CCCM 535 (=CCMP 1889)

Polarella glacialis CCMP 1383
Symbiodinium sp. CCMP421

MGD
TGD75

68

Perkinsus marinus ATCC 50439
Chlamydophila abortus S26/3_62184805

Chlamydia trachomatis A/HAR-13_76789198100
Candidatus_Protochlamydia amoebophila_46445961

Arabidopsis thaliana
Selaginella moellendorffii

Physcomitrella patens subsp. patens
Pyramimonas parkeae CCMP726

Karenia brevis CCMP2229
Karenia brevis SP1100

Micromonas sp. RCC299
Ostreococcus lucimarinus
Chlorella variabilis

Chlamydomonas reinhardtii
Volvox carteri f. nagariensis

Eutreptiella cf. gymnastica CCMP1594
Bigelowiella natans CCMP 2755
Lotharella globosa LEX0168

69

71
71

89

84

93

Gloeochaete witrockiana SAG 46.84
Galdieria sulphuraria

Pavlova sp. CCMP459
Cyanidioschyzon merolae

Alveolata sp. CCMP3155
Ectocarpus siliculosus
MGD

Rhodosorus marinus UTEX LB 2760
Rhodella maculata CCMP 73674
Vaucheria litorea CCMP2940

Ochromonas sp CCMP1899
Lepidodinium chlorophorum NIES-1868

Hemiselmis andersenii CCMP644
Guillardia theta

100

75
Aureococcus anophagefferens

Chattonella subsalsa CCMP2191
Thalassiosira pseudonana

Leptocylindrus danicus var. apora B651
Phaeodactylum tricornutum

Odontella aurita isolate 1302-571
Chromera velia CCMP2878

94

91

Phaeocystis antarctica
Gephyrocapsa oceanica RCC1303
Emiliania huxleyi

Coccolithus pelagicus ssp braarudi PLY182g
Isochrysis galbana CCMP1323

100

Prymnesium parvum_Texoma1
Chrysochromulina polylepis CCMP1757100

90

64

89

90

100

0.2

IspD
MEP cytidylyltransferase
79 OTUs, 257 positions
Blosum62 + Γ model



Dehalococcoides sp._757803724
Thermotoga maritima MSB8_15644135

Acidobacterium capsulatum_225873667
Aquifex aeolicus_15606244

Thermus thermophilus HB27_46200118
Treponema pallidum subsp. pallidum_Nichols_15639362

Fusobacterium nucleatum subsp. nucleatum ATCC 25586_19703373
Bacteroides fragilis NCTC9343_60682089

Porphyromonas gingivalis W83_34540691
Cytophaga hutchinsonii_11063761671

76

Pelodictyon luteolum_78187355
Chlorobium tepidum_21674315

Neisseria meningitidis Z2491_218767986
Ralstonia solanacearum GMI1000_17545115

Xylella fastidiosa_Temecula1_28199879
Xanthomonas campestris pv. campestris ATCC 33913

Thiobacillus denitrificans_74316404
100

Azoarcus sp. BH72_119897047
Methylococcus capsulatus_53804650

Shewanella oneidensis_24375326
Yersinia pestis KIM10+
Salmonella enterica subsp. enterica serovar_Typhimurium LT2_16765120

Pseudoalteromonas haloplanktis
99

77

82

100

95

Geobacter sulfurreducens PCA_39995766
Pelobacter carbinolicus_404493648

Syntrophobacter fumaroxidans_116751069
70

Synechococcus sp. WH8102
Prochlorococcus marinus SS120

Leptolyngbya sp. PCC 7376
Dactylococcopsis salina

Oscillatoria acuminata
Nostoc sp. PCC 7120

Anabaena variabilis98

Trichodesmium erythraeum
Synechocystis sp. PCC 6803

100

95

70

80

Listeria monocytogenes F2365_46879686
Bacillus subtilis subsp. subtilis 168_16077114

Geobacillus kaustophilus_5641857489
Clostridium tetani E88_28210046

99

Corynebacterium efficiens_25027529
Streptomyces avermitilis_29830129

Arthrobacter sp. FB2471
Carboxydothermus hydrogenoformans_78044899

Desulfitobacterium hafniense Y51_89892894

100

Ehrlichia ruminantium_Welgevonden_57239062
Anaplasma marginale

Caulobacter crescentus CB15_16125585
Erythrobacter litoralis_85374211

Rhodospirillum rubrum ATCC 11170
Ruegeria pomeroyi_56695233

Sinorhizobium meliloti 1021_15964597
63

69

84

100

96

Chlamydophila abortus S26/3_62185389
Chlamydia trachomatis A/HAR-13_76789547

Plasmodium falciparum 3D7
Galdieria sulphuraria

Candidatus Protochlamydia amoebophila_46447223
Voromonas pontica

Chondrus crispus
Gloeochaete wittrockiana SAG4.46.84

Guillardia theta CCMP 2712
Hemiselmis rufescens PCC563

Rhodomonas lens RHODO
67

Eutreptiella gymnastica NIES-381
Gymnochlora sp. CCMP2014

Lotharella globosa LEX01
Bigelowiella natans CCMP 2755

Chlorarachnion reptans CCCM449
70

92

Alveolata sp. CCMP3155
Cyanidioschyzon merolae

Chromera velia CCMP2878
Chattonella subsalsa CCMP2191

Thalassiosira pseudonana
Phaeodactylum tricornutum

Odontella sinensis_Odontella sinensis (Grunow) 1884
94

Nannochloropsis gaditana
Aureococcus anophagefferens CCMP1850

98

Chrysochromulina polylepis CCMP1757
Prymnesium parvum_Texoma1

Isochrysis galbana CCMP 1323
Gephyrocapsa oceanica RCC1303
Emiliania huxleyi100

Coccolithus pelagicus ssp braarudi PLY182g

89

100

95

TGD
Amphidinium carterae CCMP1314
Symbiodinium sp. CCMP2430

Lingulodinium polyedrum CCMP 1738
Lepidodinium chlorophorum

Lepidodinium chlorophorum NIES-1868
MGD99

Gymnodinium catenatum GC744

93

Polarella glacialis CCMP 1383
Prorocentrum minium CCMP2233
Peridinium aciculiferum PAER-2

65

62

100

93

Pyramimonas parkeae CCMP726
Ostreococcus lucimarinus

Micromonas sp. RCC299
Coccomyxa subellipsoidea
Chlamydomonas reinhardtii94

78

Physcomitrella patens
Arabidopsis thaliana

Selaginella moellendorffii65
94

100

100

64

100

98

86

0.2

IspE
4-diphosphocytidyl-2-C-
methyl-D-erythritol kinase
79 OTUs, 257 positions
Blosum62 + Γ model



Chlamydia trachomatis A/HAR-13_76789168
Chlamydophila abortus S26/3_62184835

Candidatus_Protochlamydia amoebophila_4644586160
Thermus thermophilus HB27_46199740

Aquifex aeolicus_15606273
Rhodopirellula baltica_32472524

Acidobacterium capsulatum_225873236
Erythrobacter litoralis_85374085

Sinorhizobium meliloti 1021_195970176
Caulobacter crescentus CB15_16125982

Ruegeria pomeroyi_56696958
Rhodobacter sphaeroides87

68

Toxoplasma gondii
Xylella fastidiosa_Temecula1_161484695

74

Ehrlichia ruminantium_Welgevonden_58578763
Anaplasma marginale_St.Maries_56417318100

Campylobacter jejuni RM1221_57238620
Helicobacter pylori HPAG1_108562852

Methylococcus capsulatus_53803274
Salmonella enterica subsp. enterica serovar_Typhimurium LT2_16766235
Escherichia coli K-12 MG1655

Yersinia pestis CO92
98

Shewanella oneidensis_24374947

85

Geobacter sulfurreducens PCA_39998456
Thiobacillus denitrificans_74317022
Ralstonia solanacearum GMI1000_17546363

Neisseria meningitidis Z2491_218768494
Azoarcus sp. BH72_119897974

Listeria monocytogenes F2365_46879733
Bacillus subtilis subsp. subtilis 168_16077159

Geobacillus kaustophilus_5641861779
Pelobacter carbinolicus_404491641

Clostridium tetani E88_28209999
Fusobacterium nucleatum subsp. nucleatum ATCC 25586_19705093

Corynebacterium efficiens_161485959
Arthrobacter sp. FB24

Streptomyces avermitilis_2983051166
Porphyromonas gingivalis W83_34539905

Bacteroides fragilis NCTC9343_60683225
Cytophaga hutchinsonii_11063955374

96

91

Chlorobium tepidum_21674419
Pelodictyon luteolum_78187452

Syntrophobacter fumaroxidans_116749071
99

Carboxydothermus hydrogenoformans_78044676
Desulfitobacterium hafniense Y51_89893190

Treponema pallidum subsp. pallidum_Nichols_15639503
Thermotoga maritima MSB8_15643412

Dehalococcoides sp. UCH007_757803441
Paulinella chromatophora

Synechococcus sp. WH8102
Synechocystis sp. PCC 6803

Microcystis aeruginosa
Acaryochloris marina
Anabaena variabilis

Nostoc sp. PCC 7120100
Trichodesmium erythraeum

Thermosynechococcus elongatus
Oscillatoria acuminata

73

60

60

79

80

Theileria parva
Plasmodium falciparum 3D7

Galdieria sulphuraria
Gloeochaete wittrockiana SAG4.46.84
Rhodosorus marinus CCMP 769

Chondrus crispus
Cyanidioschyzon merolae

Chlorella variabilis
Volvox carteri f. nagariensis
Chlamydomonas reinhardtii100

Micromonas sp. RCC299
Ostreococcus tauri

Selaginella moellendorffii
Physcomitrella patens subsp.

Arabidopsis thaliana
Oryza sativa japonica

78

77

89

89

84

81

Rhodomonas lens RHODO
Hemiselmis andersenii CCMP644
Guillardia theta42

Alexandrium minutum CCMP113
Lingulodinium polyedrum CCMP 1738
Eutreptiella cf. gymnastica CCMP1594

Polarella glacialis CCMP 1383
Symbiodinium sp. CCMP2430

Gymnodinium catenatum GC744

100

96

71

Nannochloropsis gaditana
Lotharella globosa LEX01

Gymnochlora sp. CCMP2014
Chlorarachnion reptans CCCM449

91

Chromera velia CCMP2878
Durinskia baltica CSIRO CS-38

Kryptoperidinium foliaceum CCMP 1326
Phaeodactylum tricornutum

Glenodinium foliaceum CCAP 1116/3
Thalassiosira pseudonana

73

66

Togula jolla CCCM 725

Heterocapsa rotundata SCCAP K-0483
Peridinium aciculiferum PAER-263

64
60

100

97

Ectocarpus siliculosus
Ochromonas sp. CCMP1393

Aureococcus anophagefferens

100
Prymnesium parvum_Texoma1

Isochrysis sp. CCMP1324
Emiliania huxleyi

Gephyrocapsa oceanica RCC1303100

Lepidodinium chlorophorum NIES-1868

MGD
Lepidodinium chlorophorum NIES-1868

TGD

Karlodinium micrum CCMP2283

Lepidodinium chlorophorum NIES-1868

Karenia brevis_Wilson

MGD

Karenia brevis CCMP2229
Coccolithus pelagicus ssp braarudi PLY182g

Chrysochromulina polylepis CCMP1757

76

61

75

100

0.2

IspF
2-C-methyl-D-erythritol
2,4-cyclodiphosphate 
synthase 
79 OTUs, 257 positions
Blosum62 + Γ model



Thermus thermophilus HB27_46199979
Ehrlichia ruminantium_Welgevonden_57239201

Anaplasma marginale_St.Maries_56416870
Acidobacterium capsulatum_225874589

Thiobacillus denitrificans_74316612
Neisseria meningitidis Z2491_218768332

Methylococcus capsulatus_53803345
Azoarcus sp. BH72_119897218

Sinorhizobium meliloti 1021_15967024
Xylella fastidiosa_Temecula1_7774772071

62

100

90

Rhodopirellula baltica_32471760
Geobacillus kaustophilus_56421001

Listeria monocytogenes F2365_46880937
Bacillus subtilis subsp. subtilis 168_1607956291
Clostridium tetani E88_28210956

Fusobacterium nucleatum subsp. nucleatum ATCC 25586_19703813

100

Carboxydothermus hydrogenoformans_78045061
Desulfitobacterium hafniense Y51_89895283

Geobacter sulfurreducens PCA_39996559
Pelobacter carbinolicus_404494022100

Aquifex aeolicus_15606681
Corynebacterium efficiens_25028459

Streptomyces avermitilis_29828189
Arthrobacter sp. FB2480

100

Syntrophobacter fumaroxidans_116749543
Helicobacter pylori HPAG1_108563033

Campylobacter jejuni RM1221_57236989
Caulobacter crescentus CB15_16125104

Ruegeria pomeroyi_56697439
Erythrobacter litoralis_8537490063

Shewanella oneidensis_24374823
Yersinia pestis CO92

Escherichia coli K-12 MG1655
Salmonella enterica subsp. enterica serovar_Typhimurium LT2_1676584399

100

100

81

100

97

99

100

61

Prochlorococcus marinus SS120
Paulinella chromatophora

Synechococcus sp. WH810290

Gloeochaete wittrockiana SAG4.46.84
Galdieria sulphuraria

Cyanidioschyzon merolae
Rhodella maculata CCMP 736

Chondrus crispus

49

74
Anabaena variabilis
Nostoc sp. PCC 7120

Acaryochloris marina
Thermosynechococcus elongatus

Oscillatoria acuminata
Microcystis aeruginosa

Synechocystis sp. PCC 680375

100

99

65

64

Chlorobium tepidum_21672988
Pelodictyon luteolum_78187812

Cytophaga hutchinsonii_110638588
Bacteroides fragilis NCTC9343_60683585

Porphyromonas gingivalis W83_34540704100
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Lepidodinium chlorophorum NIES-1868

Karenia brevis CCMP2229
Karlodinium micrum CCMP2283

Lepidodinium chlorophorum NIES-1868
Durinskia baltica CSIRO CS-38
Symbiodinium sp. CCMP421

Lingulodinium polyedrum CCMP 1738
Alexandrium catenella OF101
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Eutreptiella gymnastica NIES-381
Micromonas sp. RCC299
Ostreococcus tauri
Rhodomonas salina CCMP1319
Guillardia theta

Cryptomonas curvata CCAP979/52
Hemiselmis andersenii CCMP44182
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Physcomitrella patens subsp. patens
Selaginella moellendorffii

Arabidopsis thaliana
Oryza sativa japonica96
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Chlorella variabilis
Chlamydomonas reinhardtii

Volvox carteri f. nagariensis100
Bigelowiella natans CCMP1258.1
Durinskia baltica CSIRO CS-38

Phaeodactylum tricornutum
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Emiliania huxleyi
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Chyrsochromulina ericina CCMP281100
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Heterosigma akashiwo NB
Ochromonas sp. BG-1

Alveolata sp. CCMP3155
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Plasmodium falciparum 3D7
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IspG
1-hydroxy-2-methyl-2-butenyl 
4-diphosphate synthase
79 OTUs, 257 positions
WAG + Γ model
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Bacillus subtilis subsp. subtilis 168_255767572
Listeria monocytogenes F2365_46880947

Geobacillus kaustophilus_56421012
CTA_0937

Chlamydophila abortus S26/3_62185324
Candidatus_Protochlamydia amoebophila_46446712

Alveolata sp. CCMP3155
Chromera velia CCMP2878

Toxoplasma gondii
Plasmodium falciparum 3D7
Plasmodium vivax

Theileria parva
Babesia bovis

Caulobacter crescentus CB15_16127591
Sinorhizobium meliloti 1021_15964665

Ruegeria pomeroyi_56698039
Erythrobacter litoralis_85373139

Thermus thermophilus HB27_46200285
Rhodopirellula baltica_32475807

Acidobacterium capsulatum_225874868
Arthrobacter sp. FB24
Streptomyces avermitilis_29829752

Corynebacterium efficiens_25027635
Ehrlichia ruminantium_Welgevonden_58579207

Anaplasma marginale_St.Maries_56416914
Thiobacillus denitrificans_74317878

Neisseria meningitidis Z2491_218767584
Azoarcus sp. BH72_119897493

Ralstonia solanacearum GMI1000_17547161
Xylella fastidiosa_Temecula1_28199316

Methylococcus capsulatus_53804096
Shewanella oneidensis_24375033
Salmonella enterica subsp. enterica serovar_Typhimurium LT2_16763439

Pelodictyon luteolum_78187590
Chlorobium tepidum_21673122

Porphyromonas gingivalis W83_34540410
Bacteroides fragilis NCTC9343_60682994

Cytophaga hutchinsonii_110636514
Thermotoga maritima MSB8_15644194

Fusobacterium nucleatum subsp. nucleatum ATCC 25586_19705086
Helicobacter pylori HPAG1_108563417

Campylobacter jejuni RM1221_57237723
Syntrophobacter fumaroxidans_116749245

Treponema pallidum subsp. pallidum_Nichols_15639536
Clostridium tetani E88_28210997

Aquifex aeolicus_15606811
Pelobacter carbinolicus_404493520

Geobacter sulfurreducens PCA_39997698
Carboxydothermus hydrogenoformans_78043962

Desulfitobacterium hafniense Y51_89895001
Dehalococcoides sp. UCH007_757804492

Gloeochaete witrockiana SAG 46.84
Nostoc sp. PCC 7120
Anabaena variabilis

Thermosynechococcus elongatus
Acaryochloris marina

Microcystis aeruginosa
Trichodesmium erythraeum

Synechocystis sp. PCC 6803
Paulinella chromatophora
Prochlorococcus marinus SS120

Synechococcus sp. WH8102
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Lotharella globosa LEX01
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Micromonas sp. RCC299
Ostreococcus tauri

Chlorella variabilis
Eutreptiella gymnastica NIES-381

Chlamydomonas reinhardtii
Volvox carteri f. nagariensis

Physcomitrella patens subsp. patens
Selaginella moellendorffii

Arabidopsis thaliana
Oryza sativa japonica
Cyanidioschyzon merolae
Galdieria sulphuraria

Chondrus crispus
Rhodella maculata CCMP 736

Rhodosorus marinus UTEX LB 2760
Hemiselmis andersenii CCMP644

Guillardia theta
Rhodomonas abbreviata_CaronLabIsolate

Bigelowiella natans CCMP623

Heterosigma akashiwo CCMP 452
Ochromonas sp. CCMP1393

Karenia brevis CCMP2229
Gymnodinium catenatum GC744
Durinskia baltica CSIRO CS-38
Kryptoperidinium foliaceum CCMP 1326
Glenodinium foliaceum CCAP 1116/3

Odontella aurita isolate 1302-5
Thalassiosira pseudonana

Phaeodactylum tricornutum
Aureococcus anophagefferens CCMP1850

Prymnesium parvum_Texoma1
Chrysochromulina polylepis UIO037

Pavlova sp. CCMP459
Coccolithus pelagicus ssp braarudi PLY182g

Isochrysis galbana CCMP1323
Gephyrocapsa oceanica RCC1303
Emiliania huxleyi

Karlodinium micrum CCMP2283
Karenia brevis CCMP2229

Glenodinium foliaceum CCAP 1116/3
Kryptoperidinium foliaceum CCMP 1326

Durinskia baltica CSIRO CS-38
Heterocapsa rotundata SCCAP K-0483

Lingulodinium polyedrum CCMP 1738
Protoceratium reticulatum CCCM 535 (=CCMP 1889)

Symbiodinium sp. CCMP421
Gymnodinium catenatum GC744

Peridinium aciculiferum PAER-2
Heterocapsa rotundata SCCAP K-0483

Karenia brevis CCMP2229

Lepidodinium chlorophorum NIES-1868
TGD

Lepidodinium chlorophorum NIES-1868
MGD

MGD
TGD

Lepidodinium chlorophorum NIES-1868
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99

100

0.2

IspH
1-hydroxy-2-methyl-2-butenyl 
4-diphosphate reductase
79 OTUs, 257 positions
WAG + Γ model


