55

MgCH(ChID)

65 Hemiselmis andersenii CCMP 1180
I_|_:Guillardia theta
100

Rhodomonas salina CCMP1319
I—Cryptomonas curvata CCAP979/52

&:Chromem velia CCMP2878
Al

Iveolata sp. CCMP3155

Eutreptiella cf. gymnastica CCMP1594

Heterosigma akashiwo CCMP3107

Ectocarpus siliculosus

96

38

24|

Rhizochromulina marina cf CCMP1243

64 Phaeodactylum tricornutum
Odontella aurita isolate 1302-5
Nitszchia sp. RCC80

Kryptoperidinium foliaceum CCMP 1326
Durinskia baltica CSIRO CS-38

Skeletonema costatum RA080513-05
Thalassiosira pseudonana

Chaetoceros sp. GSL56

65

100

Lepidodinium chlorophorum_NIES-1868
— Aureococcus anophagefferens CCMP1850

99

L—— Pelagomonas calceolata RCC969
100

Emiliania huxleyi
Gephyrocapsa oceanica RCC1303
Isochrysis galbana CCMP 1323

92

93

100

Coccolithus pelagicus ssp braarudi PLY182g
Prymnesium parvum_Texoma1
70 I

Karlodinium micrum CCMP2283
L Karenia brevis CCMP2229

Pavlova sp. CCMP459

98

Cyanidioschyzon merolae

Galdieria sulphuraria

Porphyridium aerugineum SAG 1380-2

54
97 [

83

97 100

100 Zea mays

Rhodosorus marinus UTEX LB 2760

Chondrus crispus

Chlorarachnion reptans CCCM449
66 Bigelowiella natans CCMP1242
100

Lotharella globosa LEX01
Gymnochlora sp. CCMP2014

100 Chlamydomonas reinhardtii

Ll—:/olvox carteri

Coccomyxa subellipsoidea

Micromonas sp. RCC299
Ostreococcus tauri

100 Oryza sativa japonica

Arabidopsis thaliana
100 Selaginella moellendorffii

Physcomitrella patens

100

Gymnodinium catenatum GC744
Heterocapsa rotundata SCCAP K-0483
Alexandrium monilatum CCMP3105
Protoceratium reticulatum CCCM 535 (=CCMP 1889)
Lingulodinium polyedrum CCMP 1738

Durinskia baltica CSIRO CS-38

60

61

100 = Polarella glacialis CCMP 1383
b Symbiodinium sp. CCMP421

Amphidinium carterae CCMP1314

Gloeochaete wittrockiana SAG4.46.84

91 ynechocystis sp. PCC 6803

78 Microcystis aeruginosa
Trichodesmium erythraeum

8 Nostoc sp. PCC 7120

Acaryochloris marina

Thermosynechococcus elongatus

52 Paulinella chromatophora
100 |_|_Synechococcus sp. WH8102
-

Prochlorococcus marinus $S120

0.2

Chaetoceros sp. GSL56



MgCH(ChlIH)

100

Polarella glacialis CCMP 1383

Symbiodinium sp. CCMP421

Heterocapsa rotundata SCCAP K-0483

Togula jolla CCCM 725

Gymnodinium catenatum GC744

Lingulodinium polyedrum CCMP 1738

Alexandrium monilatum CCMP3105

Ceratium fusus PA161109

Protoceratium reticulatum CCCM 535 (=CCMP 1889)
Amphidinium carterae CCMP1314

Lepidodinium chlorophorum NIES-1868

Bigelowiella natans CCMP 1242

Lotharella globosa LEX01

Gymnochlora sp. CCMP2014

Chlorarachnion reptans CCCM449

Kryptoperidinium foliaceum CCMP 1326
Durinskia baltica CSIRO CS-38
Nitszchia sp. RCC80

Skeletonema costatum RA080513-05
Thalassiosira pseudonana
Chaetoceros sp. GSL56
Phaeodactylum tricornutum

Odontella aurita isolate 1302-5
Ochromonas sp CCMP1899
Ectocarpus siliculosus

Heterosigma akashiwo CCMP3107
Pelagomonas calceolata RCC969
Aureococcus anophagefferens CCMP 1850
Rhizochromulina marina cf CCMP1243

Cryptomonas curvata CCAP979/52
Guillardia theta

100!

66

Chrysochromulina polylepis CCMP1757
Prymnesium parvum_Texoma1

Karenia brevis CCMP2229

100 Karlodinium micrum CCMP2283
100 |Gephyrocapsa oceanica RCC1303
Emiliania huxleyi

Isochrysis galbana CCMP 1323

Coccolithus pelagicus ssp braarudi PLY182g
Pavlova sp. CCMP459

100

Oryza sativa japonica

Zea mays

Arabidopsis thaliana
Selaginella moellendorffii
Physcomitrella patens

100 Chlamydomonas reinhardtii_ChIH-1
Volvox carteri

Coccomyxa subellipsoidea
Ostreococcus tauri

Micromonas sp. RCC299

Acaryochloris marina

Microcoleus sp. PCC 7113

Oscillatoria acuminata

Nostoc sp. PCC 7107

Synechocystis sp. PCC 6803
Synechococcus sp. PCC7002

Synechococcus elongatus PCC6301

Eutreptiella gymnastica NIES-381
Rhodella maculata CCMP 736

Porphyridium aerugineum SAG 1380-2
Rhodosorus marinus UTEX LB 2760
Cyanidioschyzon merolae

Heterocapsa rotundata SCCAP K-0483
Lingulodinium polyedrum CCMP 1738

Ceratium fusus PA161109
100 Amphidinium carterae CCMP1314
98 I— Symbiodinium sp. CCMP421
L: Rhodomonas salina CCMP1319
73 Cryptomonas curvata CCAP979/52
97 Porphyridium aerugineum SAG 1380-2
_'56 [ Rhodella maculata CCMP 736
88 Cyanidioschyzon merolae
Synechococcus sp. PCC7002
Oscillatoria acuminata
100 Microcoleus sp. PCC 7113
Nostoc sp. PCC 7107
o L

Eu

Acaryochloris marina

Karlodinium micrum CCMP2283

Karenia brevis CCMP2229
Ostreococcus tauri

Micromonas sp. RCC299

Chlamydomonas reinhardtii_ChIH-2

Volvox carteri

Chlorella variabilis
Coccomyxa subellipsoidea

gymnastica NIES-381

Nannochloropsis gaditana CCMP526
Ectocarpus siliculosus

Vitrella brassicaformis CCMP3155

0.2

Chaetoceros sp. GSL56

TH pseudonana
Phaeodactylum tricornutum

Kryptoperidinium foliaceum CCMP 1326

Lotharella globosa LEX01

Ochromonas sp CCMP1899
Isochrysis galbana CCMP 1323



Heterocapsa rotundata SCCAP K-0483
I_|_:Amphidinium carterae CCMP1314
Gymnodinium catenatum GC744

I—Prmoceratium reticulatum CCCM 535 (=CCMP 1889)

84 [ Alexandrium monilatum CCMP3105
e Togula jolla CCCM 725

Polarella glacialis CCMP 1383
Symbiodinium sp. CCMP421

67 Chlamydomonas reinhardtii
62 | EVolvox carteri
73 Chlorella variabilis
99 Ostreococcus tauri

76 —:Micromonas sp. RCC299

52 Chlorarachnion reptans CCCM449
100 E Bigelowiella natans CCMP 1242

m(——Lotharella globosa LEX01

Gymnochlora sp. CCMP2014

Lepidodinium chlorophorum NIES-1868

45
1 88 41 [ I—Selaginella moellendorffii
I— Physcomitrella patens

100 — Oryza sativa japonica

96 | L Zeamays
Arabidopsis thaliana

Alveolata sp. CCMP3155
76 Skeletonema costatum RA080513-05
Thalassiosira pseudonana
Odontella aurita isolate 1302-5
Rhizochromulina marina cf CCMP1243
Phaeodactylum tricornutum
Chaetoceros sp. GSL56
Nitszchia sp. RCC80
Kryptoperidinium foliaceum CCMP 1326
Durinskia baltica CSIRO CS-38
100 [ Aureococcus anophagefferens CCMP1850
L Pelagomonas RCC969
Rhizochromulina marina cf CCMP1243
Eutreptiella gymnastica NIES-381

Ochromonas sp CCMP1899
_|—Heterosigma akashiwo CCMP3107

100

99

55 Guillardia theta
100 Hemiselmis andersenii CCMP1180
Rhodomonas salina CCMP1319
100 T Prochlorococcus marinus SS120

L Synect 1s sp. WH8102
hromera velia CCMP2878
Chrysochromulina polylepis UIO037

Prymnesium parvum_Texoma1

Karlodinium micrum CCMP2283
Karenia brevis CCMP2229
Gephyrocapsa oceanica RCC1303

67

100
Emiliania huxleyi

Isochrysis galbana CCMP 1323
Coccolithus pelagicus ssp braarudi PLY182g
Pavlova sp. CCMP459

Rhodella maculata CCMP736

55 [ Cyanidioschyzon merolae
\dieri

sulphuraria

36

Rhodosorus marinus UTEX LB 2760
Porphyridium aerugineum SAG 1380-2

62 Trichodesmium erythraeum
lL|_|—Synechocyslis sp. PCC 6803
81 icrocystis aeruginosa
Anabaena variabilis
78 . .
Acaryochloris marina

I— Gloeochaete wittrockiana SAG4.46.84

0.2



F-DVR

Karenia brevis CCMP2229

50 . Prymnesium parvum_Texoma1
100 Gephyrocapsa oceanica RCC1303
I Isochrysis galbana CCMP 1323
100 89 onema costatum RA080513-05
ILl—|—Thalassiosira pseudonana_CCMP1335
98 Odontella aurita isolate 1302-5
65 I Heterosigma akashiwo NB
58 Amphidinium carterae CCMP1314
100 |_|_Lingulodinium polyedrum CCMP 1738
100 | L Gymnodinium catenatum GC744
I—Togula jolla CCCM 725
Lotharella globosa LEX01
Iﬁ'ﬁ_‘:&gelowiella natans CCMP1242
100 Gymnochlora sp. CCMP2014
I—Lepidodinium chlorophorum NIES-1868
100 Ostreococcus tauri
100 Ostreococcus lucimarinus_CCE9901
Micromonas sp._RCC299
Eutrepti gymnastica NIES-381
Populus trichocarpa
Vitis vinifera
78 Arabidopsis thaliana
98

Oryza sativa_Japonica_Group

I_Physcomitrella patens_subsp._patens

Chlamydomonas reinhardtii

100

Synechocystis sp._PCC_6803
Anabaena variabilis_ ATCC_29413

Thermosynechococcus elongatus_BP1

58

Synechococcus elongatus_PCC_6301
Gloeochaete wittrockiana SAG4.46.84

Galdieria sulphuraria_F420

Cyanidioschyzon merolae_F420

0.1

Paulinella chromatophora

75
100 |_|_Synechococcus sp._WH_7805

il I—Synechococcus sp._WH_5701
Gloeobacter violaceus_PCC_7421




N-DVR

Gephyrocapsa oceanica RCC1303
Emiliania huxleyi CCMP1516
Isochrysis galbana CCMP1323

Prymnesium parvum_Texoma1
Chrysochromulina polylepis UIO037
Odontella aurita isolate 1302-5
Pavlova sp. CCMP459

100 Pelagomonas calceolata RCC969

Aureococcus anophagefferens

Pavlova sp. CCMP459
100

Rhizochromulina marina cf CCMP1243

i:Karenia brevis CCMP2229

Karlodinium micrum CCMP2283

50 Nitszchia sp. RCC80
Kryptoperidinium foliaceum CCMP 1326
Durinskia baltica CSIRO CS-38
Thalassiosira pseudonana CCMP 1335
Skeletonema costatum RA080513-05
Chaetoceros sp. GSL56

Phaeodactylum tricornutum CCAP 1055/1

82

68 Odontella aurita isolate 1302-5
Chaetoceros sp. GSL56

100

Skeletonema costatum RA080513-05

Heterosigma akashiwo CCMP3107
Ectocarpus siliculosus

Chromera velia CCMP2878
Alveolata sp. CCMP3155

Ochromonas sp CCMP1899

Nannochloropsis gaditana

Cryptomonas curvata CCAP979/52

Hemiselmis andersenii CCMP644

Guillardia theta CCMP2712

100

Coccolithus pelagicus ssp braarudi PLY182g
100

[ """ Prymnesium parvum_Texoma1

Coccolithus pelagicus ssp braarudi PLY182g
Porphyridium aerugineum SAG 1380-2

Rhodosorus marinus CCMP 769
85

Protoceratium reticulatum CCCM 535 (=CCMP 1889)
Lingulodinium polyedrum CCMP 1738
Ceratium fusus PA161109

Heterocapsa rotundata SCCAP K-0483
Alexandrium monilatum CCMP3105

Polarella glacialis CCMP 1383

Symbiodinium sp. CCMP421

Togula jolla CCCM 725

Amphidinium carterae CCMP1314

Gymnodinium catenatum GC744

68

100

Lepidodinium chlorophorum NIES-1868
Eutreptiella gymnastica NIES-381
Volvox carteri f. nagariensis

Chlamydomonas reinhardtii

Chlorella variabilis

Coccomyxa subellipsoidea C-169

100 Arabidopsis thaliana

Citrus sinensis

Oryza sativa_Japonica_Group
Physcomitrella patens

Selaginella moellendorffii

95 Gymnochlora sp. CCMP2014
Bigelowiella natans CCMP 1242
Chlorarachnion reptans CCCM449

Lotharella globosa LEX01

Synechococcus sp. WH 8102

0.2



81

POR (light-dependent)

Odontella aurita isolate 1302-5
Phaeodactylum tricornutum_POR2
Kryptoperidinium foliaceum CCMP 1326
Durinskia baltica CSIRO CS-38
Kryptoperidinium foliaceum CCMP 1326
Nitszchia sp. RCC80
[~ Thalassiosira pseudonana_XP_002286918
———Skeletonema costatum RA080513-05

Heterosigma akashiwo CCMP3107

Chaetoceros sp. GSL56
Gephyrocapsa oceanica RCC1303
Aureococcus anophagefferens CCMP 1850
Pelagomonas calceolata RCC969
100 Rhodomonas lens RHODO
Rhodomonas salina CCMP1319
Hemiselmis andersenii CCMP644
Hemiselmis andersenii CCMP1180
Isochrysis galbana CCMP 1323
Karenia brevis CCMP2229
Karlodinium micrum CCMP2283
Pavlova sp. CCMP459
Prymnesium parvum_Texoma1
Coccolithus pelagicus ssp braarudi PLY182g

'Symbiodinium sp. CCMP421
Symbiodinium sp. CCMP421
Symbiodinium sp. CCMP421

100

95

78 Lingulodinium polyedrum CCMP 1738
Lepidodinium chlorophorum NIES-1868
Alexandrium monilatum CCMP3105
o7 Alexandrium monilatum CCMP3105
Alexandrium monilatum CCMP3105
100 Protoceratium reticulatum CCCM 535 (=CCMP 1889)
Bigelowiella natans CCMP 1242
Gymnochlora sp. CCMP2014
80 Lotharella globosa LEX01
Chromera velia CCMP2878
53 77 Gymnodinium catenatum GC744
Ochromonas sp CCMP1899
Gymnodinium catenatum GC744
Nannochloropsis gaditana
100 [~ Eutreptiella gymnastica NIES-381
— Eutreptiella gymnastica NIES-381
" Bigelowiella natans CCMP 1242

99

Gymnochlora sp. CCMP2014

Chlorarachnion reptans CCCM449
99 Lotharella globosa LEX01

Bigelowiella natans CCMP 1242

Lepidodinium chlorophorum NIES-1868

Lotharella globosa LEX01

Lotharella globosa LEX01

$|—Alveolata sp. CCMP3155

Chromera velia CCMP2878

Heterosigma akashiwo CCMP3107

81|

Rhizochromulina marina cf CCMP1243

100

100

Pavlova sp. CCMP459
097 Nitszchia sp. RCC80

Odontella aurita isolate 1302-5
Skeletonema costatum RA080513-05

Phaeodactylum tricornutum CCAP_POR1

Durinskia baltica CSIRO CS-38
Kryptoperidinium foliaceum CCMP 1326

99

Karlodinium micrum CCMP2283
Karlodinium micrum CCMP2283
Karenia brevis CCMP2229

Coccolithus p:léagicus ssp braarudi PLY182g

99

98

76

60

Emiliania huxleyi
99 Gephyrocapsa oceanica RCC1303
Isochrysis galbana CCMP 1323
Chrysochromulina polylepis UIO037
Coccolithus pelagicus ssp braarudi PLY182g

100

Chrysochromulina polylepis UIO037

Prymnesium parvum_Texoma1

Pelagomonas calceolata RCC969

Aureococcus anophagefferens CCMP 1850

Ostreococcus tauri

Selaginella moellendorffii
'Selaginella moellendorffii
'Arabidopsis thaliana_PORB

66

Physcomitrella patens subsp_POR1
Physcomitrella patens subsp_POR2

93

Coccomyxa subellipsoidea
Chlorella variabilis

Volvox carteri f. nagariensis
Chlamydomonas reinhardtii

Micromonas sp. RCC299_PORA

JHemiselmis andersenii CCMP644

100

'Hemiselmis andersenii CCMP1180
Guillardia theta CCMP2712
Rhodomonas lens RHODO

Rhodosorus marinus UTEX LB 2760

100

Porphyridium aerugineum SAG 1380-2
8

Symbiodinium sp. CCMP421
Symbiodinium sp. CCMP421
Polarella glacialis CCMP 1383

Togula jolla CCCM 725

Ig{—Cyanidiv:Jschyzon merolae
Cyanidioschyzon merolae

Cyanidioschyzon merolae

Rhodella maculata CCMP 736

Heterocapsa rotundata SCCAP K-0483

Alexandrium monilatum CCMP3105
Alexandrium monilatum CCMP3105
Lingulodinium polyedrum CCMP 1738
Protoceratium reticulatum CCCM 535 (=CCMP 1889)

100 Anabaena variabilis
_|98 I:Nostoc sp. PCC 7120

Microcystis aeruginosa

54 Gymnodinium catenatum GC744
| Amphidinium carterae CCMP1314
Symbiodinium sp. CCMP421
Symbiodinium sp. CCMP421
Symbiodinium sp. CCMP421
100 _jLingulodinium polyedrum CCMP 1738
Lingulodinium polyedrum CCMP 1738
Protoceratium reticulatum CCCM 535 (=CCMP 1889)
Heterocapsa rotundata SCCAP K-0483 b 0.2 )
Heterocapsa rotundata SCCAP K-0483
Alexandrium monilatum CCMP3105
Gloeochaete witrockiana SAG 46.84
Cyanophora paradoxa
100 Prochlorococcus marinus $S120
o7 IL|—|_Paulinella chromatophora
61 1 Dinorc shibae
68 E Synechocystis sp. PCC 6803
Acaryochloris marina
84 Trichodesmium erythraeum



CS

1

74

Phaeodactylum tricornutum

Odontella sinensis_Odontella sinensis (Grunow) 1884
Pseudo-nitzschia australis 10249 10 AB
Nitszchia sp. RCC80

Skeletonema marinoi skelA
100 Thalassiosira pseudonana
Bolidomonas pacifica RCC208
Chromera velia CCMP2878

100 |Chlorarachnion reptans CCCM449

lChlorf:lrachnicnn reptans CCCM449
59 Bigelowiella natans CCMP 2755

61 80 [~ Lepidodinium chlorophorum NIES-1868
|—Lepid0dinium chlorophorum NIES-1868
£ Lotharella globosa CCCM811
Gymnochlora sp. CCMP2014
Alveolata sp. CCMP3155
69 Cryptomonas curvata CCAP979/52
100 Rhodomonas lens RHODO
Guillardia theta
Symbiodinium sp._Mp
79 Symbiodinium sp. CCMP421
Alexandrium tamarense CCMP1771
80 Amphidinium carterae CCMP1314
100 I I Gymnodinium catenatum GC744
100 I—Togula jolla CCCM 725
eratium fusus PA161109
99 I I Heterocapsa rotundata SCCAP K-0483
I 67 I Protoceratium reticulatum CCCM 535 (=CCMP 1889)
Lingulodinium polyedrum CCMP 1738
100  Tetraselmis sp. CCMP879
100 | IPyramimonas parkeae CCMP726
_| L Picocystis salinarum CCMP1897
ureococcus anopk 1s CCMP1850
71 Prymnesium parvum_Texoma1
Chrysochromulina rotalis UIO044
59 Karlodinium micrum CCMP2283
Karenia brevis_Wilson
7 100 Emiliania huxleyi
Gephyrocapsa oceanica RCC1303
%8 Isochrysis galbana CCMP 1323
Coccolithus pelagicus ssp braarudi PLY182g
Pavlova sp. CCMP459
Oryza sativa japonica
Zea mays
Populus trichocarpa
87 Arabidopsis thaliana

9% 100 I-Selaginella moellendorffii
Selaginella moellendorffii
Physcomitrella patens subsp. patens
Eutreptiella cf. gymnastica CCMP 1594

100 Volvox carteri f. nagariensis
I_|—:Chlamydomonas reinhardtii
Coccomyxa subellipsoidea

I— Chlorella variabilis

90 Ostreococcus lucimarinus

I
e Micromonas pusilla
hodosorus marinus UTEX LB 2760

Porphyridium aerugineum SAG 1380-2
Idieria sulphuraria

yanidioschyzon merolae
Synechocystis sp. PCC 6803
Microcystis aeruginosa

Gloeochaete wittrockiana SAG4.46.84
loeobacter violaceus PCC 7421

Trichodesmium erythraeum

Anabaena variabilis

Acaryochloris marina

Prochlorococcus marinus SS120

83
_|_ Synechococcus elongatus PCC6301




