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Online Resource 4. Phylogenetic trees of chloroplast-encoded rRNA and proteins.

16S-23S rRNA, a combined tree of 16S rRNA and 23S rRNA; 33 proteins (33P in Fig. 5), a
combined tree with 33 chloroplast-encoded proteins in Tajima et al. 2016, re-analyzed with the LG
model; PsaA, Photosystem I reaction center protein; PsaB, Photosystem I core protein; PsaAB, a
tree including selected PsaA and PsaB; PsaD and PsaE, nuclear-encoded Photosystem I proteins;
Set A48, a combined tree of 23 chloroplast-encoded photosynthesis-related proteins conserved in 48
organisms (in the Gclust dataset CPBACT10); Set A53, a combined tree of 23 chloroplast-encoded
house-keeping proteins conserved in 53 organisms; Set A53 selected (A53-2), a combined tree of 9
selected proteins in the set A53; Set B42, 53 chloroplast-encoded proteins conserved in red algae
and bacteria (42 species); Set F35, 20 chloroplast-encoded proteins conserved in macrophytic red
algae (35 species); Set B37, 24 chloroplast-encoded proteins conserved in red algae and
cyanobacteria (37 species); Set E48, three chloroplast-encoded chlorophyll synthesis enzymes
conserved in 48 organisms; RbcL, ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit;
RpoA, RNA polymerase subunit a; RpoB (two pages), RNA polymerase subunit B; RpoC (two
pages), RNA polymerase subunit ' in bacteria, and subunits ' and B" that are split in cyanobacteria

and chloroplasts.
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Set A48

(23 proteins of photosynthesis

conserved in 48 organisms)
(BI)

PsaA, PsaB, PsaC, PsbA, PsbB, PsbC,
PsbD, PsbE, PsbF, PsbH, Psbl, PsbJ,

PsbK, PsbL, PsbN, PetA, PetB, PetD,
PetG, Ycf3, Ycf4, CcsA, AtpF

-

0.2
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Set B37

(24 proteins conserved in
red algae)

(BI)

AcsF, AtpG, Chll, ChID, ClpC, OdpA,
OdpB, PsaD, PetF, PsaE, PsaF, PsakK,
PsbW/Psb28, RpoZ, SufC, ThiS, TrpG,

Ycf19, Ycf23, Ycf24, Ycf39, Ycf44,Ycf52,
Ycf60,
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Set A53

(23 proteins of house-keeping proteins conserved in 53 organisms)
(BI)

AtpA, AtpB, AtpE, AtpH, Atpl, Rps2, Rps3, Rps4,
Rps7, Rps8, Rps11, Rps12, Rps14, Rps18,
Rps19, rpl2, Rpl14, Rpl16, Rpl20, Rpl23, rpoA,
RpoB, RpoC (C1+C2)
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Bacteria (outgroup)
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Set B42

(53 proteins conserved in
red algae and bacteria)
(BI)

Rps5, Rps6, Rps9, Rps10, Rps13,
Rps16, Rps17, Rps20, Rpl1, Rpl3, Rpl4,
Rpl5, Rpl6, Rpl11, Rpl12, Rpl13, Rpl18,
Rpl19, Rpl21, Rpl22, Rpl24, Rpl27,
Rpl28, Rpl29, Rpl31, Rpl32, Rpl33,
Rpl34, Rpl35, AccA, AccB, AccD, AcpP,
ArgB, AtpH, CarA, DnaB, DnaK, GItB,
GroEL, IlvB, IlvH, InfC, Sds, SecA, SecY,
TatC, ThiF, ThiG, TrpA, TrxA, Tsf, TufA
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Set F35

(20 proteins conserved in
35 red macrophytes)

(Bl)

Rpl9, Rps1, InfB, Rne, CcdA, ElaA,
FabH, Ho1, NblS, PgmA, PheT, SecG,

Upp, Ycf33, Ycf34, Ycf35, Ycf37, Ycf38,
Ycf46, Ycfe3

B

0.3



Set A53 selected

Rpl2, Rps12, Rps19, Rpl14, Rpl16,
Rpl20, Rps8, Rps11, Rps18

(BI)
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33 proteins
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Set E48
ChiB, ChIL and ChIN
(BI/ML) 0.79/0.88
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RbcL
(ML: uncollapsed version)
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Thiobacillus_denitrificans_ ATCC_25259_uid58189_Tbd_2624_rbcL
Allochromatium_vinosum_DSM_180_uid46083_Alvin_1365
Nitrosococcus_halophilus_Nc4_uid46803_Nhal_3435
Methylococcus_capsulatus_Bath_uid57607_MCA2743_rbcL
Halorhodospira_halophila_SL1_uid58473_Hhal_1046_rbcL
;Nitrobacter_winogradskyi_Nb_255_uid58295_Nwi_1987_rbclL
Nitrobacter_hamburgensis_X14_uid58293_Nham_4332_rbcL
Thiomonas_intermedia_K12_uid48825_Tint_0115
Rhodobacter_capsulatus_SB_1003_uid47509_RCAP_rcc00579_cbbL
Rhodospirillum_centenum_SW_uid58805_RC1_0239_rbcL
Thiomicrospira_crunogena_XCL_2_uid58183_Tcr_0427_rbcL
Alkalilimnicola_ehrlichii_ MLHE_1_uid58467_MIg_2836_rbcL
Acidimicrobium_ferrooxidans_DSM_10331_uid59215_Afer_0119_rbcL
: Acidithiobacillus_ferrooxidans_ ATCC_53993 uid58613_Lferr_1389_rbcL
Halothiobacillus_neapolitanus_c2_Hneap_0922_rbcL
Thioalkalivibrio_K90mix_uid46181_TK90_0858
Thioalkalivibrio_ HL_EbGR7_uid59179_Tgr7_3203_rbcL
Bradyrhizobium_ORS278_uid58941_BRADO2274 _rbcL
Allochromatium_vinosum_DSM_180_uid46083_Alvin_2750
%ynechococcus CC9311_uid58123_sync_1967_rbcL
ynechococcus_CC9902_uid58323_Syncc9902_1614_rbcL
EynechococcusfshWH81O278YNW17187rbcL
@%echococcus WH_7803_SynWH7803_0678_rbcL
%ﬁwechococcus RCC307_SynRCC307_0819_rbcL
chococcus_CC9605_uid58319_Syncc9605_0752_rbcL
{ auI|ne||a7chromatophora7CHFLPCC?OQOSchL
baulinellaﬁsp.fDL—Zm6a70HR7PCKR78947rbcL
Prochlorococcus_marinus_MIT_9301_uid58437_P9301_05761_rbcL
q Erochlorococous marinus_MIT_9215_uid58819_P9215_06311_rbcL

Various proteobacteria

rochlorococcus_marinus_AS9601_uid58307_A9601_06061_rbcL
rochlorococcus_marinus_MIT_9312_uid58357_PMT9312_0550_rbcL
rochlorococcus_marinus_pastoris_ CCMP1986_uid57761_PMMO0550_rbcL
rochlorococcus_marinus_MIT_9515_uid58313_P9515_06141_rbcL
Prochlorococcus_marinus_MIT_9303_uid58305_P9303_08081_rbcL
P82 hlorococcus_marinus_MIT_9313_uid57773_PMT1205_rbcL
1 ®Prochlorococcus_marinus_CCMP1375_uid57995_Pro0551_rbcL
@RASchlorococcus_marinus_MIT_9211_uid58309_P9211_05521_rbcL
ErochIorococcusfmarinustATL2A7uid583597Pl\/|N2A71 879 _rbcL
rochlorococcus_marinus_NATL1A_uid58423_NATL1_06041_rbcL
— Thiomicrospira_crunogena_XCL_2_uid58183_Tcr_0838_rbcL
_|§ynechococcus elongatus_PCC_7942_uid58045_Synpcc7942_1426_rbcL
ynechococcus_elongatus_PCC_6301_uid58235_syc0130_c_rbcL
Acaryochloris_marina_MBIC11017_uid58167_AM1_1785_rbcL
Cyanothece_PCC_7425_uid59435_Cyan7425_3422_rbcl
Thermos nechococcus_elongatus_BP_1_uid57907_tl11506_rbcL H
_Nostoc_. az{)\lae ~0708_ UId497925 _Aazo_2153 Beta-CyanObaCterla
Nostoc_punctiforme_PCC_73102_uid57767_Npun_F4195_rbcL
ostoc_PCC_7120_uid57803_alr1524_rbcL
Anabaena_variabilis_ ATCC_29413_uid58043_Ava_3907_rbcL
Trichodesmium_erythraeum_IMS101_uid57925_Tery_4410_rbcL

Alpha-cyanobacteria

+ Paulinella

Ostreococcus_tauri_Cp_OtCpg00590_RbcL

Chlamydomonas reinhardtii_Cp_rbcL L

Arabidopsis_thaliana_Cp_ArthCp030_rbcL Vlrldlplantae

Klebsormldlum _flaccidum_cp_rbcL

Gloeobacter_violaceus_PCC_7421_uid58011_gvip295_rbcL

@ §nothece PCC_7424_uid59025_PCC7424_1367_rbcL

é nothece_PCC_7822_uid52547_Cyan7822_2899
Microcystis_aeruginosa_NIES_843_uid59101_MAE_47890_rbcL

8yanothecefPCCfSBO17uid590277P008801716027rbcL .
Lyanothece_PCC_8802_uid59143_Cyan8802_1628_rbcl Beta-cyanobacteria
Cyanothece_ATCC_51142_uid59013_cce_3166_rbcL

5 ynechococcus_PCC_7002_uid59137_SYNPCC7002_A1798_rbcL
‘gynechocystisfPCC768037u\d5765975|r00097rbcL

555 Bacillus_tusciae_ DSM_2912_uid48361_Btus_2871
_F Methylacidiphilum_infernorum_V4_uid59161_Minf_1264_rbcL

Synechococcus_JA_2_3B_a_2_13__uid58537_CYB_2579_rbcL
Synechococcus_JA_3_3Ab_uid58535_CYA_1194_rbcL
Meiothermus_silvanus_DSM_9946_uid49485_Mesil_3255

Thermomonospora_curvata_DSM_43183_Tcur_1655
Rhodobacter_sphaeroides_2_4_1_uid57653_RSP_1282_rbclL
Sinorhizobium_meliloti_1021_uid57603_SM_b20198_rbcL
Paracoccus_denitrificans_PD1222_uid58187_Pden_1699_rbcL
Xanthobacter_autotrophicus_Py2_uid58453_Xaut_1918_rbcL
Cupriavidus_taiwanensis_RALTA_B1702_rbcL
Variovorax_paradoxus_S110_uid59437_Vapar_3032_rbcL
Methylibium_petroleiphilum_PM1_uid58085_Mpe_A1478_rbcL
rkholderia_xenovorans_LB400_uid57823_Bxe_B2453_rbcL
rkholderia_ CCGE1002_uid42523_BC1002_3207
BurkholdenaﬁphymatumeTM8157UId58699prhy764977rbCL
— Rhodospirillum_centenum_SW_uid58805_RC1_4061_rbcL
%%obacter hamburgen3|s X14_uid58293_Nham_4049_rbcL
bacter_hamburgensis_X14_uid58293_Nham_3751_rbcL
N|tr0bacter7winogradskyLNb72557uid582957Nwi729297rbcL .
radyrhizobium_ORS278_uid58941_BRADO1659_rbel Alpha proteobacteria
= Bradyrhizobium_japonicum_USDA_110_uid57599_blIr2585_rbcL
Rhodopseudomonas_palustris_ CGA009_RPA1559_rbcL
Starkeya_novella_DSM_506_uid48815_Snov_0428
Methylocella_silvestris_BL2_uid59433_Msil _1195_rbcL
Acidiphilium_cryptum_JF_5_uid58447_Acry_0824_rbcL
Galdieria_sulphuraria_Cp_rbcL
Cyanidioschyzon_merolae_Cp_rbcL

Alpha + Beta
proteobacteria

0.9

T Pyropia_yezoensis_Cp_ OC41 rbcL
Porphyridium_purpurea_Cp_rbcL

096 Chondrus_crispus_Cp_CHC_950_rbcL Red algae
Gracnarla salicornia_Cp_rbcL

itrosococcus_watsoni_C_113_uid50331_Nwat_2772
i;‘\litrosococcusfoceanLATCCJ97077uid584037N00703337rbcL Beta + Gamr.na
d\g’t\‘rosococcus_halophiIus_Nc4_uid46803_Nha|_3442 prOteObaCtel’la
="Nitrosospira_multiformis_ ATCC_25196_uid58361_Nmul_A0686_rbcL

-l

Pyrococcus_abyssi_PAB1580_rbcL

II—'1 054 —— Archaeoglobus._fulgidus_ DSM_4304_uid57717_AF1638_rbcL

Methanocaldococcus_jannaschii_DSM_2661_uid57713_MJ_1235_rbcL

0.4

Archaea (outgroup)



RpoA
(BI)

Chlamydomonas_reinhardtii_Cp_rpoA

0.84I 0.9/ Stigeoclonium_helveticum_Cp_StheCp046_rpoA
i Leptosira_terrestris_Cp_LeteCp079_rpoA
(057 Chilorella_Cp_rpoA
1 - Scenedesmus_obliquus_Cp_ScobCp061_rpoA
Pseudendoclonium_akinetum_Cp_PsakCp017_rpoA
Oltmannsiellopsis_viridis_Cp_OIviCp022_rpoA 1)
1 7 Staurastrum_punctulatum_Cp_StpuCp066_rpoA @®©
0.7 Zygnema_circumcarinatum_ZyciCp032_rpoA =
1 Chaetospheridium_globosum_Cp_rpoA ©
0. | 7 Physcomitrella_patens_rpoAf 5
Physcomitrella_patens_rpoA2 1)
1 006 Ostreococcus_tauri_Cp_0OtCpg00420_RpoA (3
- Nephroselmis_olivacea_Cp_rpoA

7 Mesostigma_viride_Cp_rpoA
0 J—EhIorokybusﬁatmophyticustprhathO187rpoA
e Y SR ot
. S— Cyanidiosc?hyzonA_meroIae_Cp_rpoA
orphyra_purpurea_Cp_rpo
1Pyropia_yezoensis_Cp_PoyeCp106_rpoA Red algae
= Graﬁilaria_tengistipitata_vak_liui_Cp_GrCOOOO80_rpoA
yanophora_paradoxa_cp_rpo
Trichodesmium_erythraeum__405_1_Tery_2988 Glaucophyta
5 9CrocosphaerafwatsoniifWH8501792401
— Synechocystis_sp._PCC_6803_sl11818_rpoA
Microcystis_aeruginosa_NIES843_MAE_52540_rpoA
Synechococcus_sp._ PCC7002_SYNPCC7002_A1042_rpoA
Qﬁgbaenafsp.fPCCfﬁ 20_all4191_rpoA
\Nabaena_variabilis_ ATCC_29413_Ava_0715
Nostoc_punctiforme_sp._PCC73102_NpR4366
Acaryochloris_marina_MBIC11017_AM1_1253_rpoA
Thermosynechococcus_elongatus_tIr0105_rpoA
0.85— Synechococcus_sp._PCC_6301_syc1888_d_rpoA
I Synechococcus_sp._ RCC307_SynRCC307_2139_rpoA )
,— Paulinella_chromatophora_CHR_PCC_0574_rpoA Paulinella
{1Synechococcusfsp.700931 1_sync_0414_rpoA
i~ Synechocossus_sp._ WH7803_SynWH7803_0411_rpoA
Synechococcus_sp._ WH8102_SYNW2090_rpoA
'@@neohococous_sp._9902_Syn009902_1 978
nechococcus_sp._9605_Syncc9605_0353
1 ErochIorococcusfmarinusfMIT93037P93037232617rpoA
rochlorococcus_marinus_MIT9313_PMT1755_rpoA
@SchlorococcusfmarinusfMIT921 1_P9211_16551_rpoA
ochlorococcus_marinus_CCMP1375_Pro1689_rpoA
Erochlorococcus_marinus_NATL1 A_NATL1_19811_rpoA
rochlorococcus_marinus_NATL2A_PMN2A_1106
1 (gégchlorococcusfmarinusfMIT931 5 _P9515_17171_rpoA
chlorococcus_marinus_CCMP_1986_PMM1535_rpoA
TProchlorococcus_marinus_MIT9312_PMT9312_1628
®rdchlorococcus_marinus_MIT9215_P9215_18071_rpoA
®6dchlorococcus_marinus_AS9601_A9601_17431_rpoA
Prochlorococcus_marinus_MIT9301_P9301_17271_rpoA
[ pyanobacteriumeeIIowstonefA-primefCYAj 451_rpoA
Cyanobacterium_Yellowstone_B-prime_CYB_1580_rpoA
—— Gloeobacter_violaceus_gvip481_rpoA

: Rhodopsudomonas_palustris_ CGA009_RPA3226_rpoA
1 Rhodospirillum_rubrum_ATCC_11170_Rru_A2664
1 Escherichia_coli_K-12_MG1655_b3295_rpoA

1 Chlorobium_tepidum_CT2162_rpoA
L———— Bacillus_subtilis_Marburg_168_BSU01430_rpoA

Cyanobacteria

— 0.59

Bacteria (outgroup)
1.0E-4



RpoA

Stigeoclonium_helveticum_Cp_StheCp046_rpoA
(ML) 0.73 0.88 Chlamydomonas_reinhardtii_Cp_rpoA
0.72 Leptosira_terrestris_Cp_LeteCp079_rpoA
038 Chlorella_Cp_rpoA
1 - Scenedesmus_obliquus_Cp_ScobCp061_rpoA

L o5 Oltmannsiellopsis_viridis_Cp_OIviCp 227%)0'6‘
- Pseudendoclonium_akinetum_Cp_PsakCp017_rpoA

Staurastrum_punctulatum_Cp_ tguCgOBGfrpoA
_|0_§|°?'?? Zygnema_circumcarinatum_2ZyciCp032_rpoA
1 Chaetospheridium_globosum_Cp_rpo
Physcomitrella_patens_rpoA

L——— Physcomitrella_patens_rpoA1
Ostreococcus_tauri_Cp th2004207RpoA

" . nghr(c:)selmisAfoIivaceafcpfrpo
0.4 esostigma_viride_Cp_rpo
a_|_J'—_C)hIoroky.bLIJsfatmophyticustprhathO1 8_rpoA

G Cyanidioschyzon_merolae_Cp_rpoA

. — Cyanidium_Cp_rpoA
yropia_yezoensis_Cp_PoyeCp106_rpoA
Porphyra_purpurea_Cp_rpoA Red algae
B Gra%iIaria_tenLCinstipitata_vak_liui_Cp_GrcOOOOBO_rpoA
yanophora_paradoxa_cp_rpo
Trichodesmiumfer?/thraeumielo _1_Tery_2988 Glaucophyta
Synechocystis_sp._PCC_6803_sll1818_rpoA
- rocosphaera_watsonii_WHBSO1_“%2401
Microcystis_aeruginosa_NIES843_MAE_52540_rpoA
Synechococcus_sp._PCC7002_SYNPCC7002_A1042_rpoA
QﬁgbaenafvarlablIlszT0072941 3_Ava_0715

‘Mabaena_sp. PCC_7120_all4191_rpoA
NostocfpunctiformefsE;PCC731 02_NpR4366
Acaryochloris_marina_MBIC11017_AM1_1253_rpoA
Thermosynechococcus_elongatus_tIr0105_rpoA

Green algae

0.p6— Synechococcus_sp._PCC_6301_syc1888_d_rpoA
L |4 Synechococcus_sp._RCC307_SynRCC307_2139_rpoA )
1 PaullnelIa_chromatoWora_CHR_PCC_0574_rpoA Paulinella
{1Synechocossusfsp.7 H7803_SynWH7803_0411_rpoA

Synechococcus_sp._CC9311_sync_0414_rpoA
Synechococcus_sp._WH8102_SYNW2090_rpoA
'E1 Lgechococcusfsp.7960578yn00960570353
echococcus_sp._9902_Syncc9902_1978
_P gchlorococcus_marinus_MIT9313_PMT1755_rpoA
- 0.57 rochlorococcus_marinus_MIT9303_P9303_23261_rpoA
@@chlorococcusﬁmarmusﬁMIT921 1_P9211_16551_rpoA
chlorococcus_marinus_CCMP1375_Pro1689_rpoA
rochlorococcus_marinus_NATL2A_PMN2A_1106
rochlorococcus_marinus_NATL1A_NATL1_19811_rpoA
(ié chlorococcus_marinus_CCMP_1986_PMM1535_rpoA

chlorococcus_marinus_MIT9315_P9515_17171_rpoA

Cyanobacteria

rochlorococcus_marinus_MIT9312_PMT9312_1628
Ydchlorococcus_marinus_MIT9215_P9215_18071_rpoA
hlorococcus_marinus_MIT9301_P9301_17271_rpoA
rochlorococcus_marinus_AS9601_A9601_17431_rpoA
Cyanobacterium_Yellowstone_B-prime_CYB_1580_rpoA
I EyanobaoteriumeeIIowstonefA-primefCYAj 451_rpoA
— GIoeobacterfviolaceusfﬁvip481JpoA

Rhodospirillum_rubrum_ATCC_11170_Rru_A2664
1 Rhodopsudomonas_palustris_ CGA009_RPA3226_rpoA
1 Escherichia_coli_K-12_MG1655_b3295_rpoA

1 Chlorobium_tepidum_CT2162_rpoA
L BaciIIus_subtiIis_Marburg£)1 68_BSUO1 430_prpoA

Bacteria (outgroup)
0.4



Chlorella_Cp_rpoB
Leptosira_terrestris_Cp_rpoB3
Chlamydomonas_reinhardtii_Cp_rpoB3
Scenedesmus_obliquus_Cp_rpoB3
Stigeoclonium_helveticum_Cp_rpoB3
Oltmannsiellopsis_viridis_Cp_OIviCp053_rpoB
- Pseudendoclonium_akinetum_Cp_PsakCp001_rpoB
Nephroselmis_olivacea_Cp_rpoB
22 Ostreococcus_tauri_Cp_OtCpg00260_RpoB
Chaetospheridium_globosum_Cp_rpoB
Staurastrum_punctulatum_Cp_StpuCp047_rpoB
Zygnema_circumcarinatum_ZyciCp100_rpoB
Chlorokybus_atmophyticus_Cp_ChatCp041_rpoB
Mesostigma_viride_Cp_rpoB
Cyanidium_Cp_rpoB
Cyanidioschyzon_merolae_Cp_rpoB
Grhacilariaftenuisti gitatafvsr.,l iui_Cp_Grc000136_rpoB
orphyra_purpurea rpo
yrgpi){el_ygzognsis_Cpp_P’c))yeCpOBG_rpoB Red algae
Cyanophora_paradoxa_cp_rpoB
grochlorococcusfmarinustCl\/IPJ9867PMM14857rpoB
rochlorococcus_marinus_MIT9315_P9515_16651_rpoB
Prochlorococcus_marinus_MIT9312_PMT9312_1578
chlorococcus_marinus_MIT9301_P9301_16761_rpoB
o@gechlorococcus_marinus_MIT9215_P9215_17541_rpoB
Prochlorococcus_marinus_AS9601_A9601_16891_rpoB
lgégchIorococcusfmarinustCMP1 375_Pro1640_rpoB
chlorococcus_marinus_MIT9211_P9211_16071_rpoB
rochlorococcus_marinus_NATL2A_PMN2A_1016
1Prochlorococcus_marinus_NATL1A_NATL1_18861_rpoB
nechococcus_sp._WH8102_SYNWO0613_rpoB
gnechococcusfsp.7960578yncc960572067
bS;mechococcusfsp.7990278yncc990270605
Synechococcus_sp._CC9311_sync_2358_rpoB
1'Synechocossusfsp.7WH780378anH780:3720627rpoB
obEmochlorococcus_marinus_MIT9313_PMT1507_rpoB
rochlorococcus_marinus_MIT9303_P9303_04361_rpoB
Synechococcus_sp._RCC307_SynRCC307_1959_rpoB .
0.56 Paulinella_chromatophora_ CHR_PCC_0097_rpoB Paulinella
Synechococcus_sp._PCC_6301_syc2507_d_rpoB ‘
ermosynechococcus_elongatus_tl10642_rpoB
“Acaryochloris_marina_MBIC11017_AM1_3592_rpoB
=99 richodesmium_erythraeum__405_1_Tery_2939
ﬁnabaenafsp.fPCCfﬂ207alr15947rpoB
nabaena_variabilis_ ATCC_29413_Ava_4207
Nostoc_punctiforme_sp._PCC73102_NpF4985
g% ocosphaera_watsonii_WH8501_g3958
‘Synechocystis_sp._PCC_6803_sll1787_rpoB
Microcystis_aeruginosa_NIES843 MAE_54500_rpoB
Synechococcus_sp._ PCC7002_SYNPCC7002_A2045_rpoB
%yanobacteriumeeIIowstonefA—primefCYA704097rpoB ‘
yanobacterium_Yellowstone_B-prime_CYB_2436_rpoB
b — Gloeobacter_violaceus_gvip310_rpoB
Bacillus_subtilisj/larbur _168_BSU01070_rpoB

1 Rhodospirillum_rubrum_ATCC_11170_Rru_A2695
1 Rhodopsudomonas_palustris_ CGA009_RPA3268_rpoB
1 Escherichia_coli_K-12_MG1655_b3987_rpoB

RpoB Chlorobium_tepidum_CT0155_rpoB Bacteria (outgroup)
(PhyIOBayeS LG) Chlamydomonas_reinhardtii_Cp_rpoB3

0.74

RpoB
(PhyloBayes GTR-CAT)

0.69

Green algae

0.64

Cyanobacteria

0.5

.Scenedesmus_obliquus_Cp_rpoB3
Sti eoqlon|.um.7helvet|cumfcg7rp083
Oltmannsiel 0(}33|37V|r|d|37Cp70IV|CpO 3_rpoB

Pseu endocloniumf%kri]?etulptgpf saéCpOOLrpoB
| I orella_Cp_rpo
0.72 1 - — Leptosira_terrestris_Cp_rpoB3 RpOB
R —— Nephrosel(r)m?follvaceaftt?pfrpr - ‘
streococcus_tauri 0
Chaetosﬁheridmr#:globgsgumfc7 D (MrBayeS LG)

JgoB
Staurastrum_punctulatum_Cp_StpuCp047_rpoB

Zygnema_circumcarinatum_ZyciCp100_rpoB .
Chlorokybus_atmoph 1icustp70hatggo417rpoB / o Sc%nedesmusfpmlq%?_sfgpfrpogg
Mesosfigma_viride_Cp_rpoB 1 amydomonas_reinnardtii_L.p_rpo
Cyanidium Cp rpoB 0.98 Stl?eoclon|um7helvetlcum70pfrpoBS
y CyanmiOF)SEfFl)yzon merolae_Cp_rpoB I Oltmannsiellopsis_viridis_Cp_OlviCp053_rpoB
Gracilaria_tenuistipitata_var._liui_C; 18r0000136_rpoB ! PseudEgdtoclpn|umfakmetLémepBPsakaom7rpoB
0.57 ptosira_terrestris_Cp_rpoB3
1Porphyra_purpurea_C p_Fr,poB Chiorelia. Cp. rpoB
03 Pyropia_yezoensis_Cp_| OVECPE?GGJPOB - Ostreococcus_tauri_Cp_OtCpg00260_RpoB ‘

yanophora_paradoxa_cp_rpo
grochlorococcus marinus_CCMP 1986_PMM1485_rpoB
rochlorococcus_marinus_MIT9315_P9515 166517époB

Nephroselmis_olivacea_Cp_rpoB
Staurastrum_punctulatum_Cp_StpuCp047_rpoB
Zygnema_circumcarinatum_ZyciCp100_rpoB
Chaetospheridium_globosum_Cp_rpoB
Mesostigma_viride_Cp_rpoB

Chlorokybus_atmophyticus_Cp_ChatCp041_rpoB

1PchphyreLpurpureaﬁCpfrpoB

1Prochlorococcus_marinus_MIT9312_PMT9312_157
%&hlorococcusfmar[nusfl\ﬂ IT9301_P9301_16761_rpoB

chlorococcus_marinus_MIT9215_P9215_17541_rpoB
rochlorococcus_marinus_AS9601_A9601_16891_rpoB

0.97 chlorococcus_marinus_CCMP1375 Pro1640_rpo Pyropia_yezoensis_Cp._PoyeCp066_rpoB
chlorococcus_marinus_MIT9211_P9211_16071_rpoB yGrglciI61yria_tenuistipﬁata_¥/arfliui_CS_GroOOO1 36_rpoB
ochlorococcus_marinus_NATL2A_PMN2A_1016 Cyanidium_Cp_rpoB
0.B8chlorococcus_marinus_NATL1A NATL1_18861_rpoB Cyanidioschyzon_merolae_Cp_rpoB
echococcus_sp._ WH8102_SYNWO0613 rpoB Cyanophora_paradoxa_cp_rpoB
04 echococcus_sp._9605_Syncc9605_2067 hlorococcus_marinus_MIT9301_P9301_16761_rpoB
nechococcus_sp._9902_Syncc9902_0605 _%h\orococcusfmarinusfMIT92157P921571754LrpoB
| 0.95 echococcus_sp._CC9311 ‘sync_2358 rpoB rochlorococcus_marinus_AS9601_A9601_16891 rpoB
echocossus_sp._WH7803_. é/nWH7803720627ré)oB {Prochlorococcus_marinus_MIT9312_PMT9312_1578
chlorococcus_marinus_MIT9313_PMT1507 rpo rochlorococcus_marinus_CCMP_1986_PMM1485_rpoB
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