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Online Resource 6. Phylogenetic trees of Calvin-Benson Cycle enzymes.

GAPDH, glyceraldehyde 3-phosphate dehydrogenase; PGK, phosphoglycerate kinase; PRK,
phosphoribulokinase; RPE, ribose phosphate epimerase; TKL, transketolase. Locate the enzymes in
the metabolic pathway in Fig. 3. Other chloroplast enzymes of Calvin-Benson Cycle are originated
from eukaryotes, but not prokaryotes (Matsuzaki et al. 2004), and are not analyzed in the present

study.
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285_Rhodopsudomonas_palustris_ CGA009_RPA3815_cbbE
359_Rhodopsudomonas_palustris_CGAQ09_| RPA3815 cbbE
359_Rhodopseudomonas_palustris TIE1 Ffpa 340
359_Sinorhizobium_medicae_WSM_4 Sm d_3927
359_Sinorhizobium_meliloti_1021 SM b201 5_ppe
359_Mesorhizobium_loti MAFF303099 mir4760
359 Mesth|zob|um _sp. 0
359_Rhizobium_sp._NGR234 NGR c15200_rpe
—|__: 359, Sinorhizobium._medicae WSM 419 _Smed_1489
359_Sinorhizobium_meliloti_1021 SM000511 rpe

— 359 A robacterlum tumefaciens_str. Cereon_Atu1839_rpe
Rhizobium_etli CIAT 652 RHECIAT CH@OOZSBO _rpe
|ES59 "Rhizobium_etli_CFN_42_RHE_CH02270 r

359_Rhizobium Tegumlnosarum bv_viciae 3811 L2598_rpe

359 _Rhizobium_leguminosarum_bv_trifolii WSM1325 Rleg_2125

359_Rhizobium_ Iegumlnosarum bv_trifoli_ WSM2304_Rleg2_1918
359_Brucella_: SUIS 1330_BR0850_rpe
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9_Buchnera_aphidicola_str. APS_B! _rpe
XVIeIIa fastidiosa_9a5c_XF0208
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359_Escherichia_coli_K-12 55_b3386_rpe
359 Yersinia Pestls VP00155 rpe

359 Bordetella_pertussis_Tohama_|_BP3266 rpe
359_Aromatoleum_aromaticum__EbN1_ebA4173_rpe

9_Chromabacterium_violaceum ATCC 124 2 CV 2182_rpe
359 Rﬁodosplrlllum centenum_SW_RC1_4063_cb!
9. Cupriavidus_taiwanensis RALTA 81697 cbbE

359 Rhodospmllum rubrum_ATCC_11170_Rru_A2402
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proteobacteria
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359_Vibrio_ cholerae Of_biovar_elfor_str._N16961_VC2625 proteobacteria

359 Pseudomonas_s! rln%ae pv._tomato_str._DC3000_PSPTO_0566_rpe

359 Cuprlawdus taiwanensis_RALTA_A2769 rpe B t
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[ 349_Populus_trichocarpa__805600
349_Physcomitrella_patens_221481

—| 349_Selaginella_moellendorffii_268939
349_Klebsormidium_flaccidum_kfl00208_0140

e 349 _Klebsormidium_flaccidum_kfl00100_0040
349_Brachypodium_distachyon_Bradi5g07190_1
349_Oryza_sativa_0s04t0266900_01
3849_Zea_mays_B73_GRMZM2G010494_P01
349_Sorghum_bicolor_BTx623_4887257
349_Vitis_vinifera_225454009
349_Medicago_truncatula_Medtr4g025540_1
349_Lotus_japonicus_MG-20_3gLjT36L08_60_nc
349_Medicago_truncatula_Medtr59064820_1
3849_Populus_trichocarpa__552034
349_Populus_trichocarpa__730849 Plants
349_Vitis_vinifera_225455509
349_Arabidopsis_thaliana__AT2G45290.1
349_Arabidopsis_thaliana__AT3G60750.1
349_Zea_mays_B73_GRMZM2G033208_P01
349_Sorghum_bicolor_BTx623_4769541
349_Brachypodium_distachyon_Bradi1g51670_1
349_Oryza_sativa_0Os06t0133800_01
349_Selaginella_moellendorffii_161534
349_Physcomitrella_patens_229164
349_Physcomitrella_patens_107024

349_Cyanidioschyzon_merolae_CMO121C
378_Galdieria_sulphuraria_EME30775

378_Pyropia_yezoensis_c30474_g7461 Red algae

378_Pyropia_yezoensis_c16120_g3879
378_Chondrus_crispus_CDF39832

378_Porphyridium_purpurea_4449.1

n

349_Naegleria_gruberi__44342

349_Naegleria_gruberi__60965
349_Schyzosaccharomyces_pombe_SPBC2G5.05

349_Neurospora_crassa_74-OR23-1A_NCU01328 H .
349_Saccharomyces_cerevisiae_YBR117C_TKL2 F u n g | + P rot | Sts
349_Kluyveromyces_lactis_ NRRL_Y-1140_KLLA0B09152g_TKT1_KLU
349_Candida_glabrata_CBS138_CAGL0D01298g
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349_Saccharomyces_cerevisiae_ YPR074C_TKL1
349_Plasmodium_falciparum_PFF0530w

— 349_Phytophthora_ramorum__71153

| ¥349_Phytophthora_sojae__ 108201
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— 349_Roseiflexus_castenholzii_ DSM13941_Rcas_0416
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b 349_Roseiflexus_RS-1_RoseRS_4614
349_Mycobacterium_tuberculosis_H37Rv_Rv1449c_tkt ACt| n O b a Cte r| a
349_Streptomyces_coelicolor_A3_SC01935
349_Streptomyces_coelicolor_A3_SC0O6663
349_Rhodopirellula_baltica_SH_1_RB12921_tkt

349,6Iuconoba_(:ter,oxydans,621 H_GOX1703

349_Methylot _extorquens_AM1_MexAM1_META1p1861_tkt
349_Methylobacterium_extorquens_AM1_MexAM1_META1p4949_tkt
349_Methylobacterium_nodulans_ORS_2060_Mnod_2874

849_Thermus_thermophilus_HB27_TTC1896

349_Herpetosiphon_aurantiacus_ATCC23779_Haur_0487

349_Dehalococcoides_CBDB1_cbdb_A629_tkt .
349_Chloroflexus_Y_400_fl_Chy400_1975 G re e n b a Cte Il a

f l 349_Chloroflexus_aurantiacus_J_10_fl_Caur_1827

0.85/0.95
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L 349_Chloroflexus_aggregans_DSM9485_Cagg_1883

349_Burkholderia_phymatum_STM815_Bphy_2599
349_Burkholderia_mallei_ATCC_23344_BMA2469_tkt Beta
349_Cupriavidus_taiwanensis_RALTA_A2621_tktA
—1 349_Ralstonia_solanacearum_GMI1000_RSc2750_tktA prOteObaCterla

349_Bordetella_pertussis_Tohama_I_BP0999_tktA
349_Hydra_magnipapillata_221126309

349_Aromatoleum_aromaticum__EbN1_ebA1101_tktA

349_Chromobacterium_violaceum_ATCC_12472_CV_0191_tktA

349_Pseudomonas_syringae_pv._tomato_str._DC3000_PSPTO_0385_tkt

349_Vibrio_cholerae_O1_biovar_eltor_str._N16961_VCA0624

349 Vibrio_cholerae_O1 biovar_eltor_str. N16961 V0473 Gamma

349_Yersinia_pestis_YP00926_tktA H

349_Escherichia_coli_K-12_ MG1655_b2935_tktA prOteObaCterla

349_Escherichia_coli_K-12_MG1655_b2465_tktB

349_Buchnera_aphidicola_str._APS_BU094_tktB

B 349_Rhodospirillum_centenum_SW_RC1_4067_cbbT
aiwanensis_RALTA_B1694_cbbT

| ——— % Cupriavidus_t
349_Rhodospirillum_rubrum_ATCC_11170_Rru_A2405
thtA
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349_Francisella_tularensis_tularensis_FTT1369c_t
349_Sinorhizobium_meliloti_1021_SMc02342_tkt1
349_Xylella_fastidiosa_9a5¢c_XF1936
349_Rhizobium_sp._NGR234_NGR_c06570_cbbT
ORS_278_BRADO1657_cbbT

349_Bradyrhizobium_sp._(
'_| t 349_Bradyrhizobium_sp._BTAi1_BBta_6399_cbbT
349 Rhodopset 1as_palustris_BisA53_RPE_2684

L — 349_Bradyrhizobium_japonicum_USDA_110_bIr2583_cbbT

349_Rhodospirillum_centenum_SW_RC1_1817_tkt

7n
_|_' 349_Rhodospirillum_rubrum_ATCC_11170_Rru_A0595

349_Rhizobium_leguminosarum_bv_viciae_3841_pRL100453

349_Mesorhizobium_sp._BNC1_Meso_3440
349_Brucella_suis_1330_BR1727_tkt
349_Mesorhizobium_loti_ MAFF303099_mir3749

349_Rhizobium_etli_CFN_42_RHE_CH03495_tkt Al ha

349_Rhizobium_etli_CIAT_652_RHECIAT_CH0003736_tkt p
349_Rhizobium_leguminosarum_bv_viciae_3841_RL4006_cbbT H

349_Agrobacterium_tumefaciens_str._C58_Cereon_Atu3736_tktA p roteo ba Cte rl a
349_Sinorhizobium_meliloti_1021_SMc03978_tkt2
349_Sinorhizobium_medicae_WSM_419_Smed_2650
349_Rhizobium_sp._NGR234_NGR_c28060
349_Azorhizobium_caulinodans_ORS_571_AZC_0504
349_Bradyrhizobium_sp._ORS_278_BRADO1126_cbbT
349_Bradyrhizobium_sp._BTAi1_BBta_6923_cbbT
349_Bradyrhizobium_japonicum_USDA_110_bll1524_tktA
349_Rhodopseudomonas_palustris_BisA53_RPE_4729
349_Caulobacter_crescentus_CB15_CC_3620
349_Rhodobacter_sphaeroides_2_4_1_RSP_3268_tkIB
349_Bradyrhizobium_sp._BTAi1_BBta_0447_cbbT
349_Sinorhizobium_meliloti_1021_SM_b20200_cbbT

378_Pseudo-nitzschia_multiseries_CLN-47_219611
e 349_Errythrobacter_litoralis_ HTCC2594_ELI_05205
349_Rhodobacter_sphaeroides_2_4_1_RSP_2956_tktA
349_Ruegeria__pomeroyi_DSS-3_SPO1865_tkt

9 im_nodulans_ORS_2060_Mnod_4387
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