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Fig. S1. Pan-genomic analysis of Rba. sphaeroides clade , Inner pink circle 

representing the core genes. Outer blue circle representing the accessory genes of 

all 5 organisms, and the buds representing the individual organisms unique genes 
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Fig. S2. Pan-genomic analysis of Rba. capsulatus clade, 

Inner pink circle representing the core genes. Outer blue 

circle representing the accessory genes of all 4 organisms, 

and the buds representing the individual organisms unique 

genes 



Fig. S3.  Phylogenetic analysis Puf L and M concatenated protein sequences, tree was constructed using Mega 7 softawre. The 

evolutionary distances were computed using the poisson correction method. The bootsrap values are calculated by 1000 

replicates and the values are represeting the bootstrap values of NJ/ML/ME tree. 

 Rhodobacter sphaeroides 2.4T (CP030271 and CP030272)  

 Rhodobacter megalophilus JA194T (FZOV00000000) 

 Rhodobacter johrii JA192T (MABH00000000) 

 Rhodobacter azotoformans KA25T (QAOT00000000) 

 Rhodobacter ovatus JA234T (OAOQ00000000)  

 Rhodobacter blasticus ATCC 33485T (PZKE00000000)  

 Rhodobacter capsulatus ATCC 11166T (QKZO00000000) 

 Rhodobacter viridis JA737T (QJTK00000000) 

 Rhodobacter aestuarii JA296T (FTOG00000000) 

 Rhodobacter maris JA276T (OBMT00000000) 

 Rhodobacter veldkampii ATCC 35703T (PZKF00000000 ) 

 Rhodobacter vinaykumarii JA123T (OBMN00000000) 

 Rhodovulum sulfidophilum DSM 1374T (CP015418) 
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 Cognatiyoonia koreensis (SEW41527) 

 Roseobacter sp. CCS2 (EBA13879) 

 Planktotalea frisia (OJI92876) 

 Planktomarina temperata RCA23 (AII88470) 

 Thalassobium sp. R2A62 (EET48022 ) 

 Sulfitobacter guttiformis (AFP55492) 

 Rhodobacter blasticus DSM 2131 (BAD44690) 

 Rhodobacter viridis JA737 (PYF10594) 

 Rhodobacter capsulatus ATCC 11166 (PZX25643) 
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 Rhodobacter maris JA276 (SOC03255) 

 Rhodobacter veldkampii ATCC 35703 (BAD44691) 

 Rhodobacter vinaykumarii JA123 (SIS55884) 

 Nereida ignava DSM 16309 (SFJ72874) 

 Maribius sp. MOLA 401 (WP 036177774) 
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 Rhodobacter johrii (PTM80501) 
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Fig. S4. Phylogenetic analysis of pufX protein sequences, tree 

was constructed using Mega 7 softawre. The evolutionary 

distances were computed using the poisson correction method. 

The bootsrap values are calculated by 1000 replicates and the 

values are represeting the bootstrap values of ML/NJ/ME tree. 

 



 Rhodobacter sphaeroides 2.4.1T (CP030271 and CP030272)  

 Rhodobacter megalophilus JA194T (FZOV00000000) 

 Rhodobacter johrii JA192T (MABH00000000) 

 Rhodobacter azotoformans KA25T (QAOT00000000) 

 Rhodobacter ovatus JA234T (OAOQ00000000)  

 Rhodobacter blasticus ATCC 33485T (PZKE00000000)  

 Rhodobacter capsulatus ATCC 11166T (QKZO00000000) 

 Rhodobacter viridis JA737T (QJTK00000000) 

 Rhodobacter aestuarii JA296T (FTOG00000000) 

 Rhodobacter maris JA276T (OBMT00000000) 

 Rhodobacter veldkampii ATCC 35703T (PZKF00000000) 

 Rhodobacter vinaykumarii JA123T (OBMN00000000) 

 Rhodovulum sulfidophilum DSM 2351T (AP014800) 
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Fig. S5. PGC Phylogenetic analysis  of PGC (Photosynthetic gene cluster) concatenated protein sequences, tree was constructed using 

Mega 7 softawre. The evolutionary distances were computed using the poisson correction method. The bootstrap values are calculated 

by 1000 replicates and the values are represeting the bootstrap values of NJ/ML/ME tree. 

  



Fig S6. Two-dimensional thin-layer chromatograms of whole cell polar lipids of  clade I (Rba. sphaeroides  Rba. johrii, 

Rba. megalophilus, Rba. azotoformans, Rba. ovatus, Rba. alkalitolerans),  clade II  (Rba. capsulatus , Rba. viridis, 

Rba. azollae, Rba. sediminis. Rba. aestuarii, Rba. maris, Rba. lacus) ,  Clade III (Rba. blasticus); Clade IV (Rba. 

veldkampii clade having Rba. veldkampii and Rba. vinaykumarii);  PE, phosphatidylethanolamine; PG, 

phosphatidylglycerol; DPG, diphosphatidylglycerol; PC, phosphatidylcholine; PL1, uncharacterized phospholipid; 

AL1,2, uncharacterized aminolipids; GL, Glycolipid;  L1-7 uncharacterized lipids.  
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 Albimonas donghaensis DSM 17890T  (FNMZ00000000) 

 Pararhodobacter aggregans D1-19T (QBKF00000000) 

 *Roseicitreum antarcticum CGMCC 1.8894T (FNOM00000000) 

 *Roseibaca ekhonensis CECT 7235T(UIHC00000000) 

 Rhodobaca barguzinensis alga-05T (CP024899 ) 

 Roseinatronobacter thiooxidans DSM 13087T (MEHT00000000) 

 Haematobacter missouriensis CCUG 52307T (JFGS00000000) 

 Rhodovulum sulfidophilum DSM 1374T  (CP015418)  

 Defluviimonas denitrificans DSM 18921T (PVEP00000000) 

 Paracoccus denitrificans DSM 413T (FNEA00000000) 

 Thioclava pacifica DSM 10166T (AUND00000000) 

 Rhodobacter spp. ATCC 11166T (QKZO00000000), JA296T (FTOG00000000), 

 strain JA737T (QJTK00000000),  JA276T (OBMT00000000) 

 Paenirhodobacter enshiensis DW2- 9T (JFZB00000000) 

 Sinorhodobacter ferrireducens CCTCC AB2012026T (SAVB00000000) 

Rhodobacter spp. strain ATCC 35703T (PZKF00000000), JA123T (OBMN00000000) 

 

 Falsirhodobacter sp. alg1 (BBJC00000000) 

 Cereibacter changlensis JA139T (PZKG00000000)  

 Rhodobacter  spp. strain 2.4.1T (CP030271 and CP030272), strain JA194T (FZOV00000000) 

 strain JA192T (MABH00000000), strain KA25T (QAOT00000000), strain JA234T (OAOQ00000000)  

    
 Pseudorhodobacter ferrugineus DSM 5888T (ATVN00000000) 

 Gemmobacter aquatilis DSM 3857T (FOCE00000000)  

 Rhodobacter blasticus ATCC 33485T (PZKE00000000)  

 Roseobacter litoralis  

Och 149T (CP002623) 
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Fig S7. Phylogenomic tree of 

type strains of genus Rhodobacter 

and its nearest member with 

Escherichia coli and 

Pseudomonas as an outgroup. 

The tree was elucidated using the 

RAxML from the whole 

proteome. The numbers above 

branches are pseudo-bootstrap 

support values from 100 

replicates, only values above 50% 

are shown. Phototrophs are 

indicated by bold letters and 

aerobic anoxygenic phototrophic 

bacteria with bold letters and star    
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