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Online Resource 2. Phylogenetic trees of enzymes involved in chloroplast lipid biosynthesis. 

This PDF file includes phylogenetic trees of the following enzymes: MDG1, monogalactosyl 

diacylglycerol synthase in plants/algae; DGD1, digalactosyl diacylglycerol synthase in plants/algae; 

MgdA, monoglucosyl diacylglycerol synthase in cyanobacteria; monoglucosyl diacylglycerol 

epimerase in cyanobacteria; DgdA, digalactosyl diacylglycerol synthase in cyanobacteria; CDS, 

CDP diacylglycerol synthase; PGPS, phosphatidylglycerol phosphate synthase (including 

eukaryotic CLS, cardiolipin synthase); PGPP1, phosphatidylglycerol phosphate phosphatase; 

SqdB/SQD1, UDP sulfoquinovose synthase; SqdX/SQD2, sulfoquinovosyl diacylglycerol synthase. 

Locate the enzymes in the biosynthetic pathway in Fig. 1 panels B and C. 

Three types of phylogenetic methods were tested depending on enzymes: BI, Bayesian Inference 

method by MrBayes version 3.2.6 with LG model; PB, Bayesian Inference method by PhyloBayes 

version 4.1 with CAT model; ML, Maximum Likelihood method by PhyML version 4 with LG 

model. A combination of numbers on each major branch indicates branch support values. For 

simplicity, support values are not shown for minor branches. "1.00" was shown as "1" for short. 

Taxa are consistently color-coded according to the color scheme in the FigTree software throughout 

this paper (the original RGB intensities are shown in each parenthesis): Green (or Spring) (0, 255, 

0), land plants; Sea Foam (0, 255, 128), green algae and Paulinella; Lime(128, 255, 0), 

Cyanophora; Salmon (255, 102, 102), red algae; Cantaloupe (255, 204, 102), diatoms; Red (or 

Maraschino) (255, 0, 0), α-proteobacteria; Tangerine (255, 128, 0), β-proteobacteria; Grape (128, 0, 

255), γ-proteobacteria; Cyan (or Turquoise) (0, 255, 255), cyanobacteria; Clover (0, 128, 0), green 

bacteria; Midnight (0, 0, 128), Firmicutes; Aluminum (153, 153, 153), Archaea; Mocha (128, 64, 0), 

actinobacteria; Steel (102, 102, 102), protists; Black (0, 0, 0), other bacteria and animals. This color 

code is used in all subsequent phylogenetic trees in Online Resources. 
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3761_Synechococcus_sp.WH5701_ZP01084013

3761_Synechococcus_sp._CC9311_sync_0602_rfaG

3761_Synechococcus_sp._PCC_6301_syc0558_c

3761_Prochlorococcus_marinus_CCMP1375_Pro0394_rfaG

12045_Roseiflexus_RS-1_RoseRS_4414

3761_Acaryochloris_marina_MBIC11017_AM1_4636

8486_Rhodospirillum_rubrum_ATCC_11170_Rru_A2492

3761_Prochlorococcus_marinus_NATL1A_NATL1_04491

8486_Aromatoleum_aromaticum__EbN1_ebA4264

3761_Crocosphaera_watsonii_WH8501_g3506

Paulinella_chromatophora_CHR_PCC_0715

12045_Sphaerobacter_thermophilus_DSM20745_Sthe_0479

12045_Chloroflexus_Y_400_fl_Chy400_3498

Galdieria_sulphuraria_Cp_ycf82

3761_Microcystis_aeruginosa_NIES843_MAE_18670

Paulinella_sp._DL-2016a_CHR_PCKR_699

3761_Cyanobacterium_Yellowstone_B-prime_CYB_2065

3761_Thermosynechococcus_elongatus_tll0327

8486_Roseiflexus_castenholzii_DSM13941_Rcas_3097

3761_Cyanothece_PCC8801_PCC8801_2385

3761_Arthrospira__platensis_NIES_39_NIES39_D02950_dgdA

3761_Prochlorococcus_marinus_MIT9215_P9215_04741

3761_Cyanidioschyzon_merolae_Cp_ycf82

12045_Roseiflexus_castenholzii_DSM13941_Rcas_4294

3761_Synechocossus_sp._WH7803_SynWH7803_0574

3761_Prochlorococcus_marinus_MIT9303_P9303_21451

3761_Prochlorococcus_marinus_NATL2A_PMN2A_1732

3761_Synechococcus_sp._WH8102_SYNW0663

3761_Cyanothece_PCC8802_Cyan8802_2436

3761_Synechococcus_sp._PCC_7942_Synpcc7942_0986

3761_Anabaena_sp._PCC_7120_alr4178

2161_Thalassiosira_pseudonana_263193

Cyanophora_paradoxa_c7498_g1083

8486_Herpetosiphon_aurantiacus_ATCC23779_Haur_3581

3761_Prochlorococcus_marinus_MIT9315_P9515_04591

12045_Herpetosiphon_aurantiacus_ATCC23779_Haur_4489

1/1

1/1

1/1

1/1

1/1

0.54/--

0.53/--
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484_Phytophthora_sojae__135294

484_Bordetella_pertussis_Tohama_I_BP1424_cdsA

484_Phytophthora_ramorum__80275

484_Nostoc_punctiforme_sp._PCC73102_Npun_R5818

484_Rhizobium_etli_CFN_42_RHE_CH01918_cdsAch

484_Ostreococcus_tauri_OTTH095_OTH95_RCC745-2001_16773

484_Synechococcus_sp.WH5701_ZP01086203

484_Prochlorococcus_marinus_MIT9312_PMT9312_1096

484_Chloroherpeton_thalassium_ATCC35110_Ctha_0012

484_Prochlorococcus_marinus_MIT9215_P9215_12211_cdsA

484_Rhizobium_etli_CIAT_652_RHECIAT_CH0002015_cdsA

723_Phaeodactylum_tricornutum_J47250

484_Herpetosiphon_aurantiacus_ATCC23779_Haur_3934

484_Arthrospira__platensis_NIES_39_NIES39_A04290_cdsA

484_Cyanobacterium_Yellowstone_A-prime_CYA_0516_cdsA

484_Rhodobacter_sphaeroides_2_4_1_RSP_2708_cdsA

484_Dehalococcoides_CBDB1_cbdb_A315_cdsA

484_Brachypodium_distachyon_Bradi3g02640_1

484_Sphaerobacter_thermophilus_DSM20745_Sthe_1739

484_Rhodospirillum_rubrum_ATCC_11170_Rru_A1591

484_Thermomicrobium_roseum_DSM5159_trd_1003_cdsA

484_Synechococcus_sp._PCC_7942_Synpcc7942_0394

484_Synechococcus_sp._9605_Syncc9605_1623

484_Chlorobium_chlorochromatii_CaD3_Cag_1470

484_Frankia_sp._CcI3_Francci3_3578

484_Burkholderia_phymatum_STM815_Bphy_1333

Micromonas_commoda_RCC299_7678

484_Synechococcus_sp._PCC7002_SYNPCC7002_A2479_cdsA

484_Francisella_tularensis_tularensis_FTT0318_cdsA

484_Cyanidioschyzon_merolae_CMM311C

484_Caulobacter_crescentus_CB15_CC_1918

484_Synechocystis_sp._PCC_6803_slr1369_cdsA

484_Chlorobium_limicola_DSM_245_Clim_0293
484_Chlorobium_luteolum_DSM273_Plut_1788

484_Chlamydophila_caviae_GPIC_CCA00175

723_Pyropia_yezoensis_c5748_g1294

484_Phytophthora_ramorum__75787

484_Klebsormidium_flaccidum_kfl00011_0170

484_Synechococcus_sp._PCC_6301_syc1121_d_cdsA

484_Selaginella_moellendorffii_271059

484_Phytophthora_sojae__135290

484_Vibrio_cholerae_O1_biovar_eltor_str._N16961_VC2255

484_Synechococcus_sp._9902_Syncc9902_1385

Micromonas_pusilla_CCMP1545_9093

723_Pseudo-nitzschia_multiseries_CLN-47_198140

484_Burkholderia_mallei_ATCC_23344_BMA1550_cdsA

484_Anabaena_variabilis_ATCC_29413_Ava_1818

484_Arabidopsis_thaliana__AT3G60620.1_CDS5

484_Prochlorococcus_marinus_MIT9313_PMT1065

484_Ralstonia_solanacearum_GMI1000_RSc1409_cdsA

484_Acaryochloris_marina_MBIC11017_AM1_1155_cdsA

484_Rhizobium_leguminosarum_bv_trifolii_WSM2304_Rleg2_1588

Paulinella_sp._DL-2016a_CHR_PCKR_775_cdsA

484_Thermus_thermophilus_HB27_TTC0505

484_Anabaena_sp._PCC_7120_all3875

484_Prochlorococcus_marinus_CCMP1375_Pro1111_cdsA

484_Rhodobacter_sphaeroides_KD131_RSKD131_1024

723_Galdieria_sulphuraria_EME29594

484_Phytophthora_ramorum__80315

484_Rhizobium_leguminosarum_bv_trifolii_WSM1325_Rleg_1781

484_Prochlorococcus_marinus_MIT9211_P9211_11011_cdsA

484_Selaginella_moellendorffii_270747

723_Thalassiosira_pseudonana_EED87522

484_Prochlorococcus_marinus_NATL1A_NATL1_14961_cdsA

484_Ostreococcus_lucimarinus_CCE9901_37424

484_Yersinia_pestis_YPO1050_cdsA

484_Paramecium_tetraurelia__GSPATP00021599001

484_Synechococcus_sp._WH8102_SYNW0942

Cyanophora_paradoxa_c7141_g724

484_Synechocossus_sp._WH7803_SynWH7803_1539_cdsA

484_Roseiflexus_RS-1_RoseRS_2014

484_Zea_mays_B73_GRMZM2G027043_P01

484_Rickettsia_prowazekii_str._Madrid_E_RP424

484_Chlamydia_trachomatis_D/UW-3/CX_CT451_cdsA

484_Bradyrhizobium_sp._BTAi1_BBta_4512_cdsA

484_Chloroflexus_aurantiacus_J_10_fl_Caur_3570

484_Erythrobacter_litoralis_HTCC2594_ELI_03800

484_Prochlorococcus_marinus_MIT9301_P9301_11921_cdsA

484_Ruegeria__pomeroyi_DSS-3_SPO1666_cdsA

484_Prochlorococcus_marinus_MIT9303_P9303_09871_cdsA

484_Chlorobium_phaeobacteroides_DSM266_Cpha266_0362

484_Vitis_vinifera_225454030

484_Rhodopirellula_baltica_SH_1_RB4583_cdS

484_Physcomitrella_patens_132160

484_Cyanothece_PCC8802_Cyan8802_2286

484_Roseiflexus_castenholzii_DSM13941_Rcas_3930

484_Prochlorococcus_marinus_MIT9315_P9515_11751_cdsA

484_Chloroflexus_Y_400_fl_Chy400_3851

484_Rhodobacter_sphaeroides_ATCC_17029_Rsph17029_1365

484_Escherichia_coli_K-12_MG1655_b0175_cdsA

484_Dehalococcoides_BAV1_DehaBAV1_0354

484_Cyanothece_PCC8801_PCC8801_2232

484_Brucella_suis_1330_BR1157_cdsA

484_Gluconobacter_oxydans_621H_GOX1815

484_Rhodopseudomonas_palustris_BisA53_RPE_2558

484_Mycobacterium_tuberculosis_H37Rv_Rv2881c_cdsA

484_Rhodobacter_sphaeroides_ATCC_17025_Rsph17025_2150

484_Cyanidioschyzon_merolae_CMS056C

484_Chlamydomonas_reinhardtii_Cre12.g489050.t1.2

484_Prochlorococcus_marinus_NATL2A_PMN2A_0664

484_Mesorhizobium_sp._BNC1_Meso_1386

484_Sinorhizobium_meliloti_1021_SMc02096_cdsA

484_Zea_mays_B73_GRMZM2G053711_P05

484_Rhodopseudomonas_palustris_TIE1_Rpal_3263

723_Chondrus_crispus_CDF41256

484_Naegleria_gruberi__70855

484_Sorghum_bicolor_BTx623_4881888

484_Rhizobium_leguminosarum_bv_viciae_3841_RL2226_cdsA

484_Dehalococcoides_GT_DehalGT_0316

484_Phytophthora_ramorum__75788

484_Phytophthora_sojae__156385

484_Crocosphaera_watsonii_WH8501_g2764

Paulinella_chromatophora_CHR_PCC_0790_cdsA

484_Synechococcus_sp._CC9311_sync_1023_cdsA

484_Dehalococcoides_VS_DhcVS_316_cdsA

484_Rhodopsudomonas_palustris_CGA009_RPA2917_cdsA

484_Frankia_alni_ACN14a_FRAAL5777_cdsA

484_Chloroflexus_aggregans_DSM9485_Cagg_0530

723_Porphyridium_purpurea_2040.3

484_Sinorhizobium_medicae_WSM_419_Smed_1136

484_Staphylococcus_epidermidis_ATCC_12228_SE0937

484_Pelodictyon_phaeoclathratiforme_BU1_Ppha_0391

484_Bacillus_subtilis_Marburg_168_BSU16540_cdsA

484_Thermosynechococcus_elongatus_tll2108_cdsA

484_Synechococcus_sp._RCC307_SynRCC307_0784_cdsA

484_Phytophthora_ramorum__75789

484_Xylella_fastidiosa_9a5c_XF1049

484_Methylobacterium_extorquens_AM1_MexAM1_META1p2069_cdsA
484_Bradyrhizobium_japonicum_USDA_110_bll4856_cdsA

484_Rhodopseudomonas_palustris_BisB5_RPD_2852

484_Methylobacterium_nodulans_ORS_2060_Mnod_1535

484_Chlorobium_phaeobacteroides_BS1_Cphamn1_0395

484_Cyanobacterium_Yellowstone_B-prime_CYB_0300_cdsA

484_Mesorhizobium_loti_MAFF303099_mll0639

484_Cyanobacterium_UCYN_A_UCYN_01910

484_Rhizobium_sp._NGR234_NGR_c13390

484_Physcomitrella_patens_134556

484_Chromobacterium_violaceum_ATCC_12472_CV_2201_cdsA

484_Heliobacterium_modesticaldum_HM1_2262_cdsA

484_Prochlorococcus_marinus_AS9601_A9601_11911_cdsA

484_Bradyrhizobium_sp._ORS_278_BRADO4135_cdsA

484_Gloeobacter_violaceus_gll1396

484_Cyanothece_ATCC51142_cce_4267_cdsA

484_Prosthecochloris_vibrioformis_DSM265_Cvib_0694

484_Pseudomonas_syringae_pv._tomato_str._DC3000_PSPTO_1539_cdsA-1

484_Trichodesmium_erythraeum__405_1_Tery_1291

484_Cupriavidus_taiwanensis_RALTA_A1686_cdsA

484_Azorhizobium_caulinodans_ORS_571_AZC_1698

484_Cyanothece_PCC7424_PCC7424_3431

484_Cyanothece_PCC7425_Cyan7425_2080

484_Prochlorococcus_marinus_CCMP_1986_PMM1085

484_Rhodopseudomonas_palustris_BisB18_RPC_2441

484_Microcystis_aeruginosa_NIES843_MAE_55360_cdsA

484_Dehalococcoides_ethenogenes_195_DET0372_cdsA

484_Phytophthora_sojae__135291

484_Chlorobaculum_parvum_NCIB8327_Cpar_1800
484_Prosthecochloris_aestuarii_DSM271_Paes_0360

484_Leptospira_interrogans_serovar_Lai_str._56601_LA3293_cdsA

484_Arabidopsis_thaliana__AT2G45150.1_CDS4

484_Rhodospirillum_centenum_SW_RC1_1203_cdsA

484_Arthrospira_maxima_CS-328_001944

723_Phaeodactylum_tricornutum_J54756

484_Phytophthora_sojae__136597

484_Phytophthora_sojae__135292

484_Aromatoleum_aromaticum__EbN1_ebA5992_cdsA

484_Rhodopseudomonas_palustris_HaA2_RPB_2823

484_Streptomyces_coelicolor_A3_SCO5628

484_Clorobium_tepidum_CT0233_cdsA

484_Agrobacterium_tumefaciens_str._C58_Cereon_Atu1379_cdsA
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484_Cyanothece_PCC8802_Cyan8802_2286

484_Synechococcus_sp._9902_Syncc9902_1385

484_Prochlorococcus_marinus_NATL2A_PMN2A_0664

484_Arthrospira__platensis_NIES_39_NIES39_A04290_cdsA

723_Pyropia_yezoensis_c5748_g1294

723_Pseudo-nitzschia_multiseries_CLN-47_198140
484_Cyanidioschyzon_merolae_CMM311C

484_Prochlorococcus_marinus_CCMP1375_Pro1111_cdsA

484_Cyanobacterium_UCYN_A_UCYN_01910

484_Prochlorococcus_marinus_CCMP_1986_PMM1085

484_Trichodesmium_erythraeum__405_1_Tery_1291

484_Crocosphaera_watsonii_WH8501_g2764
484_Cyanothece_PCC8801_PCC8801_2232

484_Cyanobacterium_Yellowstone_A-prime_CYA_0516_cdsA

484_Synechococcus_sp._PCC_7942_Synpcc7942_0394

484_Synechococcus_sp._9605_Syncc9605_1623

484_Zea_mays_B73_GRMZM2G027043_P01

Cyanophora_paradoxa_c7141_g724

484_Synechocystis_sp._PCC_6803_slr1369_cdsA

484_Synechocossus_sp._WH7803_SynWH7803_1539_cdsA

484_Prochlorococcus_marinus_MIT9312_PMT9312_1096

484_Physcomitrella_patens_134556

484_Prochlorococcus_marinus_MIT9301_P9301_11921_cdsA

723_Chondrus_crispus_CDF41256

723_Phaeodactylum_tricornutum_J47250

484_Zea_mays_B73_GRMZM2G053711_P05

484_Selaginella_moellendorffii_271059

Micromonas_pusilla_CCMP1545_9093

484_Synechococcus_sp._RCC307_SynRCC307_0784_cdsA

484_Ostreococcus_lucimarinus_CCE9901_37424

484_Acaryochloris_marina_MBIC11017_AM1_1155_cdsA

Micromonas_commoda_RCC299_7678

484_Prochlorococcus_marinus_MIT9211_P9211_11011_cdsA

Paulinella_sp._DL-2016a_CHR_PCKR_775_cdsA

484_Gloeobacter_violaceus_gll1396

484_Nostoc_punctiforme_sp._PCC73102_Npun_R5818

484_Arabidopsis_thaliana__AT2G45150.1_CDS4

484_Prochlorococcus_marinus_NATL1A_NATL1_14961_cdsA

484_Selaginella_moellendorffii_270747

484_Prochlorococcus_marinus_MIT9215_P9215_12211_cdsA

484_Brachypodium_distachyon_Bradi3g02640_1

484_Synechococcus_sp.WH5701_ZP01086203

484_Synechococcus_sp._CC9311_sync_1023_cdsA

484_Anabaena_sp._PCC_7120_all3875

484_Prochlorococcus_marinus_MIT9315_P9515_11751_cdsA

723_Thalassiosira_pseudonana_EED87522

484_Synechococcus_sp._WH8102_SYNW0942

484_Synechococcus_sp._PCC_6301_syc1121_d_cdsA

484_Chlamydomonas_reinhardtii_Cre12.g489050.t1.2

484_Prochlorococcus_marinus_AS9601_A9601_11911_cdsA

484_Thermosynechococcus_elongatus_tll2108_cdsA

484_Cyanobacterium_Yellowstone_B-prime_CYB_0300_cdsA

723_Porphyridium_purpurea_2040.3

484_Synechococcus_sp._PCC7002_SYNPCC7002_A2479_cdsA
484_Microcystis_aeruginosa_NIES843_MAE_55360_cdsA

484_Prochlorococcus_marinus_MIT9303_P9303_09871_cdsA

484_Vitis_vinifera_225454030

484_Sorghum_bicolor_BTx623_4881888

484_Prochlorococcus_marinus_MIT9313_PMT1065

484_Physcomitrella_patens_132160

484_Klebsormidium_flaccidum_kfl00011_0170

484_Arabidopsis_thaliana__AT3G60620.1_CDS5

484_Cyanothece_ATCC51142_cce_4267_cdsA

484_Arthrospira_maxima_CS-328_001944

484_Cyanidioschyzon_merolae_CMS056C

484_Ostreococcus_tauri_OTTH095_OTH95_RCC745-2001_16773

723_Galdieria_sulphuraria_EME29594

484_Cyanothece_PCC7425_Cyan7425_2080

484_Cyanothece_PCC7424_PCC7424_3431

484_Anabaena_variabilis_ATCC_29413_Ava_1818

Paulinella_chromatophora_CHR_PCC_0790_cdsA
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339_Caulobacter_crescentus_CB15_CC_2908

339_Agrobacterium_tumefaciens_str._C58_Cereon_Atu1128_pgsA

339_Arabidopsis_thaliana__AT2G39290.1_PGPS1

339_Lotus_japonicus_MG-20_6gCM0139_770_nd

339_Rhodopsudomonas_palustris_CGA009_RPA1170_pgsA

339_Synechococcus_sp._PCC_6301_syc2269_c_pgsA

339_Rhodopseudomonas_palustris_HaA2_RPB_2490

339_Sinorhizobium_meliloti_1021_SMc00601_pgsA

339_Bradyrhizobium_sp._BTAi1_BBta_1726

339_Rhodopirellula_baltica_SH_1_RB10878_pgsA

339_Cyanidioschyzon_merolae_CMN196C

339_Cyanothece_PCC8801_PCC8801_3833

339_Cyanothece_PCC7425_Cyan7425_4867

339_Streptomyces_coelicolor_A3_SCO1389

339_Chlamydomonas_reinhardtii_Cre13.g604700.t1.3

339_Staphylococcus_epidermidis_ATCC_12228_SE0960

339_Prochlorococcus_marinus_AS9601_A9601_08621_pgsA

339_Rhizobium_leguminosarum_bv_viciae_3841_RL1586_pgsA

339_Mesorhizobium_loti_MAFF303099_mlr7913

339_Chloroflexus_Y_400_fl_Chy400_3047

339_Frankia_sp._CcI3_Francci3_3539

339_Erythrobacter_litoralis_HTCC2594_ELI_03945

339_Rhodobacter_sphaeroides_ATCC_17025_Rsph17025_2860

339_Rhodopseudomonas_palustris_BisB5_RPD_2954

339_Brachypodium_distachyon_Bradi2g52190_2

339_Yersinia_pestis_YPO1867_pgsA

339_Mycoplasma_genitalium_G-37_MG_114_pgsA

339_Synechocossus_sp._WH7803_SynWH7803_1165_pgsA

339_Roseiflexus_castenholzii_DSM13941_Rcas_1944

339_Chlamydophila_caviae_GPIC_CCA00822_pgsA
339_Chlamydia_trachomatis_D/UW-3/CX_CT797_pgsA_2

339_Synechococcus_sp.WH5701_ZP01086292

339_Populus_trichocarpa__294263

339_Roseiflexus_castenholzii_DSM13941_Rcas_0344

339_Microcystis_aeruginosa_NIES843_MAE_48150

339_Chlorobaculum_parvum_NCIB8327_Cpar_1698

339_Bradyrhizobium_japonicum_USDA_110_bll4124

339_Rhodobacter_sphaeroides_KD131_RSKD131_2467

339_Xylella_fastidiosa_9a5c_XF2310

339_Prosthecochloris_aestuarii_DSM271_Paes_1688

339_Rhodospirillum_centenum_SW_RC1_1886_pgsA

339_Thermosynechococcus_elongatus_tll1275

339_Drosophila_melanogaster_CG4774_24650130

339_Azorhizobium_caulinodans_ORS_571_AZC_0937

339_Synechococcus_sp._PCC7002_SYNPCC7002_A0877_pgsA

339_Gloeobacter_violaceus_glr0301

339_Rhizobium_leguminosarum_bv_trifolii_WSM1325_Rleg_1231

339_Oryza_sativa_Os03t0283600_01
339_Sorghum_bicolor_BTx623_4967427

339_Cyanothece_PCC7424_PCC7424_2757

339_Crocosphaera_watsonii_WH8501_g4422

Micromonas_pusilla_CCMP1545_204

339_Prosthecochloris_vibrioformis_DSM265_Cvib_0496

Cyanophora_paradoxa_c12961_g4403

339_Cyanobacterium_Yellowstone_B-prime_CYB_0492_pgsA

339_Homo_sapiens_CRLS1
339_Thalassiosira_pseudonana_EED96428

339_Rhodobacter_sphaeroides_2_4_1_RSP_1073_pgsA

339_Bacillus_subtilis_Marburg_168_BSU16920_pgsA

339_Bradyrhizobium_japonicum_USDA_110_blr7471_pgsA

339_Rhodopseudomonas_palustris_BisA53_RPE_3283

339_Prochlorococcus_marinus_CCMP_1986_PMM0798_pgsA

339_Ostreococcus_lucimarinus_CCE9901_39077

339_Neurospora_crassa_74-OR23-1A_NCU00135

339_Phytophthora_sojae__140356

339_Azorhizobium_caulinodans_ORS_571_AZC_3967

339_Leptospira_interrogans_serovar_Lai_str._56601_LA1139_pgsA1

Paulinella_sp._DL-2016a_CHR_PCKR_061_pgsA

339_Mesorhizobium_sp._BNC1_Meso_1965

339_Medicago_truncatula_Medtr1g146580_1

339_Clorobium_tepidum_CT0335_pgsA

339_Burkholderia_mallei_ATCC_23344_BMA0553_pgsA

339_Bradyrhizobium_sp._BTAi1_BBta_3851

339_Chloroflexus_aggregans_DSM9485_Cagg_2506

339_Rhizobium_sp._NGR234_NGR_c09190_pgsA

339_Rhodospirillum_rubrum_ATCC_11170_Rru_A2165

339_Heliobacterium_modesticaldum_HM1_2370_pgsA

339_Chloroherpeton_thalassium_ATCC35110_Ctha_1792

339_Chloroflexus_Y_400_fl_Chy400_1303

339_Methylobacterium_nodulans_ORS_2060_Mnod_3714

339_Burkholderia_phymatum_STM815_Bphy_0852

339_Cyanobacterium_UCYN_A_UCYN_02790

339_Populus_trichocarpa__227759

339_Trichodesmium_erythraeum__405_1_Tery_0298

339_Bradyrhizobium_sp._ORS_278_BRADO3343

Porphyridium_purpurea_2246.1

Micromonas_commoda_RCC299_421

339_Bordetella_pertussis_Tohama_I_BP2082_pgsA

339_Cyanidioschyzon_merolae_CMJ134C

339_Rhodopseudomonas_palustris_HaA2_RPB_1176

339_Prochlorococcus_marinus_MIT9303_P9303_17481_pgsA

339_Zea_mays_B73_GRMZM2G124313_P01

339_Acaryochloris_marina_MBIC11017_AM1_0529_pgsA

339_Rhodopseudomonas_palustris_BisB18_RPC_2327

339_Chromobacterium_violaceum_ATCC_12472_CV_1306_pgsA

339_Frankia_alni_ACN14a_FRAAL2264_pgsA

339_Chloroherpeton_thalassium_ATCC35110_Ctha_0852

339_Ostreococcus_tauri_OTTH095_OTH95_RCC745-2001_36513

339_Vitis_vinifera_225448753

339_Ostreococcus_lucimarinus_CCE9901_5483

339_Pelodictyon_phaeoclathratiforme_BU1_Ppha_0659

339_Chlorobium_limicola_DSM_245_Clim_1731

339_Prochlorococcus_marinus_MIT9215_P9215_08931_pgsA

339_Vitis_vinifera_225444339

339_Pelodictyon_phaeoclathratiforme_BU1_Ppha_2224

339_Cyanobacterium_Yellowstone_A-prime_CYA_1904_pgsA

339_Frankia_sp._CcI3_Francci3_1462

339_Kluyveromyces_lactis_NRRL_Y-1140_KLLA0F05027g

339_Cupriavidus_taiwanensis_RALTA_A2047_pgsA

339_Oryza_sativa_Os01t0789100_01

339_Chlorobium_phaeobacteroides_DSM266_Cpha266_0540

339_Physcomitrella_patens_182948

339_Chlorobium_chlorochromatii_CaD3_Cag_0163

339_Aromatoleum_aromaticum__EbN1_ebA5549_pgsA

339_Populus_trichocarpa__832519

339_Cyanothece_PCC8802_Cyan8802_3883

339_Mesorhizobium_sp._BNC1_Meso_1976

339_Mesorhizobium_loti_MAFF303099_mlr7964

339_Klebsormidium_flaccidum_kfl00358_0180

339_Mycobacterium_tuberculosis_H37Rv_Rv1822_pgsA2

339_Rhizobium_etli_CFN_42_RHE_CH01478_pgsAch

339_Arthrospira__platensis_NIES_39_NIES39_A05310_pgsA

339_Chlorobium_chlorochromatii_CaD3_Cag_1419

339_Caenorhabditis_elegans_F23H11.9_71984834

339_Roseiflexus_RS-1_RoseRS_2955

339_Chlorobium_limicola_DSM_245_Clim_0477

Phaeodactylum_tricornutum_J8663

339_Lotus_japonicus_MG-20_LjT10F13_20_nd

339_Zea_mays_B73_GRMZM2G127053_P01

339_Synechococcus_sp._9605_Syncc9605_1878

Porphyridium_purpurea_4418.7

339_Francisella_tularensis_tularensis_FTT0320_pgsA

339_Rickettsia_prowazekii_str._Madrid_E_RP049

339_Rhodospirillum_rubrum_ATCC_11170_Rru_A2221

339_Physcomitrella_patens_26407

339_Leptospira_interrogans_serovar_Lai_str._56601_LA2001_pgsA2

339_Rhodopsudomonas_palustris_CGA009_RPA3050

339_Prochlorococcus_marinus_MIT9315_P9515_07831_pgsA

339_Prochlorococcus_marinus_MIT9312_PMT9312_0806

339_Gluconobacter_oxydans_621H_GOX2274

339_Prochlorococcus_marinus_MIT9211_P9211_09631_pgsA

339_Sorghum_bicolor_BTx623_5053839

339_Prosthecochloris_aestuarii_DSM271_Paes_0498

339_Ralstonia_solanacearum_GMI1000_RSc1072_pgsA

339_Prochlorococcus_marinus_NATL1A_NATL1_08381_pgsA

339_Ruegeria__pomeroyi_DSS-3_SPO3635_pgsA

339_Physcomitrella_patens_164548

339_Chlorobaculum_parvum_NCIB8327_Cpar_0527

339_Rhodopseudomonas_palustris_BisB5_RPD_1280

339_Rhodopseudomonas_palustris_BisA53_RPE_0925

339_Chlorobium_phaeobacteroides_DSM266_Cpha266_0669

339_Phytophthora_ramorum__43567

339_Rhodobacter_sphaeroides_ATCC_17029_Rsph17029_2734

339_Prochlorococcus_marinus_CCMP1375_Pro0874_pgsA

Chondrus_crispus_CDF32505

Pseudo-nitzschia_multiseries_CLN-47_156153

339_Rhodopseudomonas_palustris_BisB18_RPC_0902

339_Candida_glabrata_CBS138_CAGL0I03784g

339_Synechococcus_sp._RCC307_SynRCC307_1012_pgsA

339_Brucella_suis_1330_BR0698_pgsA

339_Chlorobium_phaeobacteroides_BS1_Cphamn1_1828

339_Selaginella_moellendorffii_78503

339_Chlorobium_luteolum_DSM273_Plut_1641

Cyanophora_paradoxa_c54510_g10842

339_Prochlorococcus_marinus_MIT9301_P9301_08591_pgsA

339_Rhodopseudomonas_palustris_TIE1_Rpal_1361

339_Anabaena_variabilis_ATCC_29413_Ava_1643

339_Sinorhizobium_medicae_WSM_419_Smed_0781

339_Saccharomyces_cerevisiae_YDL142C_CRD1

Chondrus_crispus_CDF41084

339_Brachypodium_distachyon_Bradi1g65950_2

339_Rhodopseudomonas_palustris_TIE1_Rpal_3460

339_Herpetosiphon_aurantiacus_ATCC23779_Haur_4412

339_Chlamydomonas_reinhardtii_g1879.t1

339_Rhizobium_etli_CIAT_652_RHECIAT_CH0001546_pgsA

339_Chlamydomonas_reinhardtii_Cre03.g162600.t1.3

339_Pseudomonas_syringae_pv._tomato_str._DC3000_PSPTO_3022_pgsA

Cyanophora_paradoxa_c15679_g4927

339_Ornithorhynchus_anatinus__149640935

339_Synechococcus_sp._WH8102_SYNW0771_pgsA

339_Streptomyces_coelicolor_A3_SCO5753

339_Arabidopsis_thaliana__AT3G55030.1_PGPS2

339_Arthrospira_maxima_CS-328_001841

339_Cyanothece_ATCC51142_cce_1533_pgsA

339_Chloroflexus_aggregans_DSM9485_Cagg_0650

339_Anabaena_sp._PCC_7120_all4063

Paulinella_chromatophora_CHR_PCC_0117_pgsA

339_Chlorobium_phaeobacteroides_BS1_Cphamn1_0544

339_Escherichia_coli_K-12_MG1655_b1912_pgsA

339_Synechococcus_sp._PCC_7942_Synpcc7942_1825

339_Prosthecochloris_vibrioformis_DSM265_Cvib_1430

339_Arabidopsis_thaliana__AT4G04870.1_CLS

339_Prochlorococcus_marinus_NATL2A_PMN2A_0206

339_Roseiflexus_RS-1_RoseRS_0105

339_Frankia_alni_ACN14a_FRAAL5733_pgsA

339_Synechococcus_sp._CC9311_sync_1725_pgsA

339_Bradyrhizobium_sp._ORS_278_BRADO6057_pgsA

339_Synechocystis_sp._PCC_6803_sll1522_pgsA

339_Mycobacterium_tuberculosis_H37Rv_Rv2746c_pgsA3

339_Rhizobium_leguminosarum_bv_trifolii_WSM2304_Rleg2_1085

339_Nostoc_punctiforme_sp._PCC73102_Npun_R2550

339_Chloroflexus_aurantiacus_J_10_fl_Caur_1190

339_Klebsormidium_flaccidum_kfl00107_0140

339_Synechococcus_sp._9902_Syncc9902_0775

339_Clorobium_tepidum_CT1663

339_Rhodospirillum_centenum_SW_RC1_1549

339_Phaeodactylum_tricornutum_8663

339_Chloroflexus_aurantiacus_J_10_fl_Caur_2813

339_Prochlorococcus_marinus_MIT9313_PMT0518_pgsA

339_Vibrio_cholerae_O1_biovar_eltor_str._N16961_VC1215

339_Methylobacterium_extorquens_AM1_MexAM1_META1p3082_pgsA
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0.3

4278_Synechococcus_sp._PCC_6301_syc1709_d

8291_Populus_trichocarpa__551255

4278_Synechococcus_sp.WH5701_ZP01086271

4278_Nostoc_punctiforme_sp._PCC73102_Npun_F0327

33247_Candida_glabrata_CBS138_CAGL0H04389g

4278_Microcystis_aeruginosa_NIES843_MAE_09670

8291_Ostreococcus_lucimarinus_CCE9901_5256
Micromonas_commoda_RCC299_4899

8291_Klebsormidium_flaccidum_kfl00166_0060

4278_Prochlorococcus_marinus_MIT9312_PMT9312_0797

Micromonas_pusilla_CCMP1545_6889

8291_Populus_trichocarpa__559466
8291_Medicago_truncatula_Medtr3g111100_1

4278_Synechocossus_sp._WH7803_SynWH7803_1155

4278_Cyanothece_PCC8801_PCC8801_0322

4278_Synechococcus_sp._9902_Syncc9902_0785

4278_Thermosynechococcus_elongatus_tll0495

4278_Crocosphaera_watsonii_WH8501_g95

4278_Synechococcus_sp._9605_Syncc9605_1868

4278_Synechococcus_sp.WH5701_ZP01086573

4278_Prochlorococcus_marinus_CCMP_1986_PMM0789

4278_Prochlorococcus_marinus_MIT9303_P9303_17371

4278_Prochlorococcus_marinus_MIT9301_P9301_08501

8291_Paramecium_tetraurelia__GSPATP00025758001

4278_Anabaena_variabilis_ATCC_29413_Ava_3806

33247_Kluyveromyces_lactis_NRRL_Y-1140_KLLA0E16676g

4278_Anabaena_sp._PCC_7120_alr3102

4278_Gloeobacter_violaceus_gll1129

Paulinella_sp._DL-2016a_CHR_PCKR_067

8291_Physcomitrella_patens_115411

8291_Vitis_vinifera_225446869

Paulinella_chromatophora_CHR_PCC_0111

4278_Prochlorococcus_marinus_AS9601_A9601_08531

4278_Arthrospira__platensis_NIES_39_NIES39_L01010

4278_Cyanobacterium_Yellowstone_B-prime_CYB_2294_yqeG

8291_Arabidopsis_thaliana__AT3G58830.1

4278_Prochlorococcus_marinus_MIT9215_P9215_08841

8291_Tetrahymena_thermophila_SB210__51.m00248

6410_Pseudo-nitzschia_multiseries_CLN-47_300238

4278_Prochlorococcus_marinus_MIT9313_PMT0528

8291_Brachypodium_distachyon_Bradi2g52360_1

4278_Cyanothece_PCC8802_Cyan8802_0329

8291_Phytophthora_ramorum__76120

4278_Cyanothece_PCC7424_PCC7424_2165

4278_Cyanobacterium_Yellowstone_A-prime_CYA_2419_yqeG

4278_Acaryochloris_marina_MBIC11017_AM1_0033

33247_Saccharomyces_cerevisiae_YHR100C_GEP4

4278_Trichodesmium_erythraeum__405_1_Tery_4375

33247_Neurospora_crassa_74-OR23-1A_NCU01371

4278_Prochlorococcus_marinus_MIT9315_P9515_07921

4278_Cyanothece_PCC7425_Cyan7425_2517

4278_Cyanothece_ATCC51142_cce_0268

4278_Prochlorococcus_marinus_MIT9211_P9211_09721

4278_Synechococcus_sp._PCC7002_SYNPCC7002_A1119_yqeG

33247_Schyzosaccharomyces_pombe_SPCC645.02

4278_Synechocystis_sp._PCC_6803_slr0362

8291_Zea_mays_B73_GRMZM2G349603_P02

4278_Synechococcus_sp._PCC_7942_Synpcc7942_2396

5631_Bacillus_subtilis_Marburg_168_BSU25680_yqeG

4278_Cyanobacterium_UCYN_A_UCYN_03450

Cyanophora_paradoxa_c53582_g10843

4278_Synechococcus_sp._WH8102_SYNW0781

8291_Selaginella_moellendorffii_75149

4278_Arthrospira_maxima_CS-328_001234

8291_Chlamydomonas_reinhardtii_Cre04.g219900.t1.3

4278_Francisella_tularensis_tularensis_FTT0242

4278_Prochlorococcus_marinus_CCMP1375_Pro0865

4278_Synechococcus_sp._RCC307_SynRCC307_1000

8291_Phaeodactylum_tricornutum_6288

4278_Synechococcus_sp._CC9311_sync_1715

8291_Oryza_sativa_Os01t0796500_01
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Microcystis_aeruginosa_NIES843_MAE_49250

Sorghum_bicolor_BTx623_149689

Cyanothece_PCC8802_Cyan8802_0919

Cyanothece_PCC8801_PCC8801_0623

Pseudo-nitzschia_multiseries_CLN-47_321775

Synechococcus_sp._RCC307_SynRCC307_0054

Ostreococcus_lucimarinus_CCE9901_46754

Prochlorococcus_marinus_MIT9215_P9215_19381_sqdB

Rhodobacter_sphaeroides_2_4_1_RSP_2569_sqdB

Chloroflexus_aurantiacus_J_10_fl_Caur_1218

Zea_mays_B73_GRMZM2G053322_P01

Sinorhizobium_meliloti_1021_SMc03961_sqdB

Lotus_japonicus_MG-20_1gCM0398_30_nd

Pyropia_yezoensis_c18935_g4660

Cyanothece_PCC7424_PCC7424_4915

Micromonas_pusilla_CCMP1545_699

Arthrospira_maxima_CS-328_00740

Prochlorococcus_marinus_MIT9313_PMT0050_sqdB

Brachypodium_distachyon_Bradi2g26870_1

Synechococcus_sp._RCC307_SynRCC307_0204

Rhodopseudomonas_palustris_HaA2_RPB_1562

Phaeodactylum_tricornutum_21201

Synechococcus_sp._9605_Syncc9605_0052

Micromonas_commoda_RCC299_5060

Medicago_truncatula_Medtr7g107550_1

Synechococcus_sp._PCC7002_SYNPCC7002_A0847_wcaG

Crocosphaera_watsonii_WH8501_g5287

Rhodobacter_sphaeroides_ATCC_17029_Rsph17029_1227

Rhizobium_leguminosarum_bv_trifolii_WSM1325_Rleg_3501

Cyanothece_PCC7425_Cyan7425_0273

Cyanidioschyzon_merolae_CMR012C

Synechococcus_sp._WH8102_SYNW0052_sqdB

Azorhizobium_caulinodans_ORS_571_AZC_1571

Physcomitrella_patens_126164

Prochlorococcus_marinus_MIT9312_PMT9312_1757

Chlamydomonas_reinhardtii_Cre16.g656400.t1.2

Prochlorococcus_marinus_MIT9211_P9211_17921_sqdB

Oryza_sativa_Os05t0387200_02

Trichodesmium_erythraeum__405_1_Tery_0398

Synechococcus_sp._PCC_6301_syc0945_c_sqdB

Chloroflexus_aggregans_DSM9485_Cagg_2150

Cyanobacterium_UCYN_A_UCYN_02170

Selaginella_moellendorffii_179226

Sphaerobacter_thermophilus_DSM20745_Sthe_2765

Paulinella_sp._DL-2016a_CHR_PCKR_428_sqdB

Klebsormidium_flaccidum_kfl00015_0100

Synechocossus_sp._WH7803_SynWH7803_0053

Cyanobacterium_Yellowstone_B-prime_CYB_0060

Anabaena_variabilis_ATCC_29413_Ava_0293

Prochlorococcus_marinus_MIT9303_P9303_00511_sqdB

Anabaena_sp._PCC_7120_alr1744

Thermosynechococcus_elongatus_tll0398

Porphyridium_purpurea_2227.1

Prochlorococcus_marinus_NATL2A_PMN2A_1264

Chloroflexus_Y_400_fl_Chy400_1334

Prochlorococcus_marinus_MIT9315_P9515_18551_sqdB

Arthrospira__platensis_NIES_39_NIES39_A06480_sqdB

Thalassiosira_pseudonana_269393

Cyanophora_paradoxa_c8349_g1997

Rhizobium_leguminosarum_bv_viciae_3841_RL3975_sqdB

Sinorhizobium_medicae_WSM_419_Smed_2633

Prochlorococcus_marinus_NATL1A_NATL1_21351_sqdB

Rhizobium_sp._NGR234_NGR_c27870_sqdB
Mesorhizobium_sp._BNC1_Meso_2128

Prochlorococcus_marinus_MIT9301_P9301_18551_sqdB
Prochlorococcus_marinus_AS9601_A9601_18741_sqdB

Galdieria_sulphuraria_EME29120

Nostoc_punctiforme_sp._PCC73102_Npun_F2923

Vitis_vinifera_225429530

Rhizobium_etli_CFN_42_RHE_CH03468_sqdB

Arabidopsis_thaliana__AT4G33030.1_SQD1

Prochlorococcus_marinus_CCMP1375_Pro1826_wcaG

Rhodospirillum_centenum_SW_RC1_2302

Synechococcus_sp.WH5701_ZP01084441

Prochlorococcus_marinus_CCMP_1986_PMM1665_sqdB

Rhizobium_etli_CIAT_652_RHECIAT_CH0003707_sqdB

Rhodobacter_sphaeroides_ATCC_17025_Rsph17025_1954

Rhizobium_leguminosarum_bv_trifolii_WSM2304_Rleg2_3206

Cyanothece_PCC8802_Cyan8802_0639

Synechococcus_sp._CC9311_sync_0053_sqdB

Roseiflexus_RS-1_RoseRS_0861

Cyanothece_PCC7425_Cyan7425_3915

Selaginella_moellendorffii_234929

Sphaerobacter_thermophilus_DSM20745_Sthe_1157

Halobacterium_sp._NRC-1_VNG0063G_galE2

Cyanothece_PCC8801_PCC8801_0893

Cyanothece_ATCC51142_cce_4571_sqdB

Sulfolobus_tokodaii_str._7_ST2353

Synechococcus_sp._PCC_7942_Synpcc7942_0578

Homo_sapiens_42516563

Rhodobacter_sphaeroides_KD131_RSKD131_0881

Populus_trichocarpa__819485

Synechococcus_sp._9902_Syncc9902_0049

Brachypodium_distachyon_Bradi3g34340_1

Oryza_sativa_Os05t0387200_01

Ostreococcus_tauri_OTTH095_OTH95_RCC745-2001_8809

Chondrus_crispus_CDF35402

Roseiflexus_RS-1_RoseRS_4100

Roseiflexus_castenholzii_DSM13941_Rcas_0045

Acaryochloris_marina_MBIC11017_AM1_2812

Paulinella_chromatophora_CHR_PCC_0431_sqdB

Cyanobacterium_Yellowstone_A-prime_CYA_0577

Synechocystis_sp._PCC_6803_slr1020_sqdB
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