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Figure S1. Sequence of plastid rnpB genes. The rnpB genes identified in sequenced plastid 

genomes. See table S1 for the source of the sequences. 

Paulinella 

>Paulinella_FK01 

GAAAGCAGGCGAGGTGATCGCGACCAGGTTGTGTTGGTTGAGGAAAGTCCGGGCTCCTAC

ATGACCAAGCTTGCTGGGTAACACCCAGTGCGGGCAACCGTGAGGAAAGTGCCACAGAA

ACATACAGCCAATGGCCTTACGGAATTTTTCCAGGTACAGGCAAAGGTGCAAAGGTGTGG

TAAGAGCACACCAGCAACATTGAGAAATGTTGGCTTGGTAAACCCCAGCGAGGAGCAAG

GTTTAGGAACAAGGGTTGGTCAGATTTCCTGTTCCTCCTTTTGAGTGCCGCTTGAGATCAC

TGGTAACGGTGATCCTAGATAGATGATCGCCCACTGGTACTAACATTTCAGGTTGTAGTA

GTGAACAGAATCCGGCTTATGTCCTGCTTT 

>Paulinella_M0880 

GAAAGCAGGCGAGGTGATCGCGACCAGACTTTGTTCTGGTTGAGGAAAGTCCGGCCTCCT

TAATGACCAGGCTTGCTGGGTAATACCCAGTGCGGGTAACCGTGAGGAAAGTGCCACAG

AAACATACCGCCAATGACCTCGGGAATTTTTCCAAGGTACAGGCAAGGGTGCAAAGGTGT

GGTAAGAGCACACCAGCAATATCGAGAGATATTGACTTGGTAAACCCCAGCCAGGAGTA

AGGCCTAGGGACAACGGTTGGTCCATTTCCCTGTTCCGCTTTTGAGTGCCGCTTGAGATTG

TTGGTAACAGCAGTTCCAGATAGATGATTACCCACTTCCTCTGAATCTTCGTCAGTGGTAG

TGAACAGAATCCGGCTTACGTCCTGCTTT 

Glaucophyta 

>Cyanophora_paradoxa 

AAACGAATTTAATTAATGATTACAGATTTATTCAATCTGAGGAAAGTCCGGGCTCCTTAA

AGGTTAGAATTGCTGGGTAATTCCCAGTACGAGATATCGTGAGGATAGTGCCACAGAAAA

ACACCGCTTAAAAATATTTTAAGTAAGGGTGCAAAGGCTTGGTTAAAGCAAACCAGTTAG

ATTTCAAAATCTATACTTAGTAAACCCCGTTCAGGAGCAAAGTTTAGCGGAAAGTAATTA

ACCTTTTTTCTTTCCTTATATTTATTTTTTACTGCTAGAAAAATTGAGTAATTAATTTTGAA

GACAGATAATCATTTTATAAACAAAACCCGGCTTAAAATTAAGTTCGTTT 

Red algae 

>Calliarthron_tuberculosum 

AGTAAGCGTAGGTAGTTGCAAATTTAGTTAAATTTGAGGAAAGTCCGGGCTCCATATAGG

TAAATATAGCTGGATAAAGCCCAGTGTAGGTAACTACGAGGAGAGTGCCACAGAAAAAA

ACCGCTTTATAATTGATAAAAGTAAGGGTGCAAAGGTGTGGTAAAAGCACACCAGAAAT

ATTTTCAAAGTATTTGCTTGGTAAACCCCAATAAGGAGCAAAGTTATGTTTATAAGTGTCT

ATTGTGATTTATATAAAAGTGTACTGCAAAAGTTTTAACTAATTAAACTTTAGATAAATAA

CTACCCTTAATTAAAAGCTTTATTTAAGAACAGAACCCGGCTTATGTCTTACT 

>Chondrus_crispus_PCG 

AGAGTAAGCATAGGTAGTTGCAAATTTTTGTACAAATTTGAGGAAAGTCCGGTCTCTATTT

AAAATATATAGCTATTTAACAAATAGTGTAAGCAATTGCGAGGAAAGTGCCACAGAAAA

AAACCGCCTATATAAAATTTAGGTAAGGATGCAAAGGTGTGGTAAGAGCGCACCAGAAG

TATTGTAATAATATTTGCTTGGTAAACCCCATATATAGAGTAAAGTAATTTTGATTATAAT

AATTATTAATTGTTTAAATCTGCAAGAAGTTAATTAAGATAAATAACTCTAGATGAATAA
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CTACCCTTTTTGTATCTGTATTTTTATTATAATTACAAATGAAGAACAGAATCCGGCTTAA

GACTTACTCTTT 

>Cyanidiaceae_sp._MX-AZ01 

TAAGGCATAGATGATAACAGGTCTTGACAAAAGACTTGAGGAAAGTCCGGGCTTTGCAA

AGGGCTATCTAGCTGGAGAAATCCAGTGCCATTAAAAGGTGAGGAAAGTGCCACAGAAA

TAAACCGCCTACAAAGGTAAGGGTGCAAAGGTGCGGTAAGAGCGTACCAGTTAAGATGG

TAACATCTTAATTTAGGCAAACCCCTAGGAAAAAGCAAAGTGCTCCTGGAGTCTGCCCTT

TGAATAGAACAGGAGCTTTACTGCTAAAAGCATCTTGCTTAAGAAGAATCATCATCCTTG

AACACAAGAACTTAACCCGGCTTATGACCTTT 

>Cyanidioschyzon_merolae 

TAAGGCATAGATGATAACAGGTCTTGACAAAAGATTTGAGGAAAGTCCGGGCTTGACAA

AGGGCTATCTAGCTGGAGAAATCCAGTGCCGTCCCTACGGTGAGGAAAGTGCCACAGAA

AGAAACCGCCTATTTAACATAGGTAAGGGTGCAAAGGTGCGGTAAGAGCGTACCAATTA

AGATGGTCACATCTTAATTTAGGCAAACCCCTAGCAACAAGCAAAGTGCTCCCTTCGTCT

GCCCTTTGCATGGGAGCTTAACTGCTAAAAGCTTTATGCTTTAGAAGAATCATCATCCTTG

CCAAGAGCAAGAACTTAACCCGGCTTATGACCTTT 

>Cyanidium_caldarium 

AAAGGCAAAGGCAATAATAAGTTAGTCTTAATTTAATTTGACTACTTGAGGAAAGTCCGG

ACTTTTAGTTAAAGACATTAATAGCTGGGTAATACCCAGTCTATCATTGACAGGAAAGTG

CCACAGAGAAATACAGCAATTATCTAGCCAAGGTGCAAAGGTGAATAGAAATACACCTG

TGATGTCGCGAGACATTACATAGGCAAACCCCTAAAAAGAAGCAAGGCTATAGAAAATA

ATTTATGTCTTTTATTTAGAGTTCAACCCTGCTTGAAGTGAATAAATCACTCAAGATAAAC

TATTGCCCTTTTCAAAAAGAAAAGAACAAAATCCGGCTTAAGACCTTT 

>Galdieria_sulphuraria 

GTAAGCGTAGGTGGTTGCAGTATATAAAAACTTTTATATTACTGAGGAAAGTCCGGGCTT

TAAGTTGAAAATATTGCTGGATAAATTCCAGAATGATAGATCATTAGCAAAGCACTACAG

AAAATATTCTAATAACTTTAATTTAAAGTTATTAAAGTTGCAACGGTATATTACCTCTAAT

ATTGTGAAATATTATGGCAGTAAGCCTCAATAAAAAGCAAGGTCTATATGATTTAAAGCT

AAAAATAAATTTTGTGCTTGAAAAACCGCATAAAGTATTTAGTAATAAATACTTTAAGAT

AAATAACCACCCTTGAAAAGAAATTTCAAGAACTAAACCCGGCTTATGTCTTAC 

>Gracilaria_salicornia 

GTAAACATAGGTAGTTGCAAATTTTAACACAAATTTGAGGAAAGTCCGGGCTCTAATTAG

TATAAAGTATAGCTGTATAAACAACAGTATAGGCGACTATAAGGAAAGTGCCACAGAAA

AAAACCGCCTAATTTATTGTAATACATATAAAGGTAAGGGTGCAAAGGTGCAGTAAAAGC

GTACCAGAAGTATAAATGACAATACTTGCTAGGCAAACCCCATCTAAGAGCAAAGTAATA

AACTTTACATTTATTATATCTATCATCAAATAAGTAATTGTATTTTATGGTTTATATTCATT

ACTGCAAAGAAGTTTATATGTAAATATAAAACAAAGATTAATAACTACCCTTAATACATT

TAAGTTTTGTAAAAAACAAATAAATCTTAAAACTATTAAGAACAAAATCCGGCTTATGCT

TTACTT 

>Gracilaria_tenuistipitata 

GTAAACGTAGGTAGTTGCAAATTTTACTACAAATTTGAGGAAAGTCCGGGCTCTAAAATA

ATATAGCTGTATAATAGACAGTATAGGTAACTATAAGGACAGTGCCACAGAAAGAAACC
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GCCTAATATATAAATAGAAGTTGGGTAAGGGTGCAAAGGTGCAGTAAAAGAGTACCAGA

AGTATGATTAAAGTGCTTGCTAGGCAAACCCCATATAAGAGCAAAGTAGTAAACTGAAA

ATTTATCAAGAAGATAAAATGTGATTGTTTATATTCATTACTGCAAAAAAATTATATGTAA

ATATAAAAACAAGATTAATAACTACCCTTAATAACTTTTGAATTTGTATACTTAAAATTCA

AAGTTATTAGGAACAAAATCCGGCTTATGCTTTACTTT 

>Grateloupia_lanceola 

CAAGTAAGCGTAGGTAGTTGCAAATTTTTGACAGATTTGAGGAAAGTCCGGGCTTTATTT

AAGTTAATATAGCTATGTAATTAATAGTGCAGGTAACTGCGAGGAGAGTGCCACAGAAAT

AAACCGCCTTTTAATATTTTTAATTAAATAGGTAAGGGTGCAAAGGTATGGTAAGAGCAT

ACCAGAAATACTATCAAGGTATTTGCTAGGTAAACCCCATAAAAAAGCAAAGTAAGCAG

TATATTTCTTGATTGTGCTTATATTCATTTTATGACTGCGATTTAATACTGCAAGAAGTTTA

TTCTAATATGAACTCGAGATTAATAACTACCCTTGTTTTATATTGTAAGCAATTATTAATT

AATTATAGATGTAGACAAGAACAGAATCCGGCTTATGACTTACTTGT 

>Grateloupia_taiwanensis 

CAAGTAAGCGTAGGTAGTTGCAAATCTTTGACAGATTTGAGGAAAGTCCGGGCTTTATTT

AAGTTAGTATAGCTATGTAATCAATAGTGCAGGTAACTGCGAGGAGAGTGCCACAGAAAT

AAACCGCCTTTTAAGATTGTTAATTAAATAGGTAAGGGTGCAAAGGTATGGTAAGAGCAT

ACCAGAAATGCTATTAAGGTATTTGCTAGGTAAACCCCATAAAAAAGCAAAGTAAGCAGT

GAATCTTTTGATTGTACTTATAATCATTTTAATTATATTTATTTTATAACTGCGATTTAATA

CTGCAAGAAGTTTATTTTAATATGAACTCGAGATTAATAACTACCCTTGTTCTATATTATA

GATATATAAATATGAGCAAGAACAGAATCCGGCTTATGACTTACTTGT 

>Porphyra_purpurea 

AAAGTAAACGTAGATAGCTGCAGATTTGATTTAATATAGTCTGAGGAAAGTCCGGGCTCC

ACAAATACAATTTGTGCTGGAAAAACCCCAGTGTAGGAAACTATGAGGAACGTGCCACA

GAAATAAACCGCCAGAACAAATTATGTTAGCTGGTAAGGGTGCAAAGGTAAGTTAAAAG

CTTACCAAAAATACTGTAAAGTATTTGTTAGGTAAACCCCAAAAACGGAGCAAAGCGACT

AAATAAATTTTTTGTATTTTTCAGTAGTTTAGTCTAAAATACTGCATGAAGTTATTGGCAA

CAATAACTCTAGAGGAATAGCTATCCTTCGAAATACTTGTGCAATGTATTCGGAGAACAG

AACCCGGCTTATGTAGTACTTTTT 

>Porphyra_segregata 

AAAGTAAACGTAGATAGCTGCAGACTTAATAAAATTATGTACAGTCTGAGGAAAGTCCGG

GCTCCACAAATACAATTTATGCTGGAGAAATCCCAGTGTAGGTAACTACGAGGATAGTAC

CACAGAAATAAACCGCCAGAATAAAACATTTTAGCTGGTAAGGGTGCAAAGGTTAGTTA

AAAGCTTCCCAAAAATACTGTAAAGTATTTGTTAGGTAAACCCCGTAAAATGGAGCAAAG

TTACTAAATAGATATTTGTGTATACTCTATATAGTTTAGTTTAAAATACTGCATGAAGTTA

TTGGTAACAATAACTCTAGAGGAATAGCTATCCTTCACAATATGTCTCTATCATATTGAAA

GAACAAAACCCGGCTTATGTAATACTTTTT 

>Porphyra_umbilicalis 

GTAAACGTAGATAGCTACAGATTCCATTTAATACAATCTGAGGAAAGTCCGGGCTCCACA

AATACAATTTATGCTGGAAAAACCCCAGTGTAGGAAACTATGAGGACAGTGCCACAGAA

ATAAACCGCCAGAATAAATTATATTAGCTGGTAAGGGTGCAAAGGTAAGTTAAGAGCTA

ACCAAAAATACTGTAAAGTATTTGTTAGGTAAACCCCAGAAATGGAGCAAAGCGACTAA
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ACAAATTTTTTGTATTTTTTAGTAGTTTAGTTTAAAATACTGCATGAAGTTATTGGTAACA

ATAACTCTAGAGGAATAGCTATCCTTTGCAATACTTAGTCCAATGTATTCGAAGAACAGA

ACCCGGCTTATGTAGTACTTTTT 

>Porphyridium_purpureum 

GAATATATATATTAAGTACAAAAGATATACTCTTTTGAGGAAAGTCCGGGCTTATGTCAA

GATTTCAAAGATACTTAGGAAAACTAAGTATAATCATTTATTAGGCAAGTGCCACAGAAA

AAAACCTCTAAATAAGCTTTATTTTAGTAAGGGTGCAAAAATATATTGAAAAATATTAAT

AATAAGTTGTAAATATATTATTAGGTAAACCCTATCTATGAGCAAATCATTTATTCTTTAG

AAATAGTGCTATGTAATGTTTTATAATAACAGAAGACAAATAACCACTTCTTTAATTATGT

TTTAAAGAAACAAAACCCGGCTTACGACTTAGT 

>Pyropia_fucicola 

AAAGTAGACGTAGATAGCTGCAGATTTAATAATATATAATCTGAGGAAAGTCCGGGCTCC

ACAAATACAATTTATGCTGGAGAAATCCCAGTGTAGGTAACTACGAGGATAGTACCACAG

AAAAAAACCGCCAGAATAAGTTATATTAGCTGGTAAGGGTGCAAAGGCAAGTTAAAAGC

TTACCAAAAGTACTGCAAAGTATTTGTTAGGTAAACCCCTAAAATGGAGCAAAGCTACTA

AACAAATATTTGTGTATATTTTATCTAGTTTAGTTGAAAATACTGCATGAAGTTATTAGTA

ACAATAACTCAAGAGGAATAGCTATCCTTTACAATATATCTTTATTATATTGAAAGAACA

GAACCCGGCTTACGTAGTACTTTTT 

>Pyropia_haitanensis 

AAAGTAAACGTAGATAGCTACAGATTTAACCAATATACAGTCTGAGGAAAGTCCGGGCTC

CATAAATACAATTTATGCTGGAGAGATCCCAGTGTAGGCAATTATGAGGATAGTACCACA

GAAATAAACCGCCAGAATAAAATATACTAGCTGGTAAGGGTGCAAAGGCAAGTTAAAAG

CTTACCAAAAATACTGTAAAGTATTTGTTAGGTAAACCCCTAAAATGGAGCAAAGCTGCT

AAACAAATATTTGTGTATATTTTATATAGTTTAGTTTAAAATACTGCATGAAGTTATTGGT

AACAATAACTCTAGAGGAATAGCTATCCTTTACAATATATATCTATTATATTGAAAGAAC

AGAACCCGGCTTATGTAGTACTTTTT 

>Pyropia_kanakaensis 

AAAGTAACCGTAGATAGCTGCAGATTTAATAATATACAGTCTGAGGAAAGTCCGGGCTCC

ACAAATACAATTTATGCTGGAGAAATCCCAGTGTAGGCAACTATGAGGACAGTGCCACAG

AAATAAACCGCCAGACTAAATTCTATTAGCTGGTAAGGGTGCAAAGGCAAGTTAAAAGCT

TACCAAAAATACTGTAAAGCATTTGTTAGGCAAACCCCTAAAACGGAGCAAAGCTACTAA

ATAAATATTTGTGTATACTTTATATAGTTTAGTTCAAAATACTGCATGAAGTTATCGGCAA

CGATAACTCGAGAGGAATAGCTATCCTTTACAATATATCTCTATTATATTGAAAGAACAG

AACCCGGCTTATGTATTACTTTTT 

>Pyropia_perforata 

AAAGTAAACGTAGATAGCTGCAGACTTAATAAAATTATGTACAGTCTGAGGAAAGTCCGG

GCTCCACAAATACAATTTATGCTGGAGAAATCCCAGTGTAGGTAACTACGAGGATAGTAC

CACAGAAATAAACCGCCAGAATAAAACATTTTAGCTGGTAAGGGTGCAAAGGTTAGTTA

AAAGCTTCCCAAAAATACTGTAAAGTATTTGTTAGGTAAACCCCGTAAAATGGAGCAAAG

TTACTAAATAGATATTTGTGTATACTCTATATAGTTTAGTTTAAAATACTGCATGAAGTTA

TTGGTAACAATAACTCTAGAGGAATAGCTATCCTTCACAATATGTCTCTATCATATTGAAA

GAACAAAACCCGGCTTATGTAATACTTTTT 
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>Pyropia_yezoensis 

AAAGTAGACGTAGATAGCTGCAGATTTAATACTATATAATCTGAGGAAAGTCCGGGCTCC

ACAAATACAATTTATGCTGGAGAAATCCCAGTGTAGGTAACTGCGAGGATAGTACCACAG

AAAAAAACCGCCAGAATAAGTTATATTAGCTGGTAAGGGTGCAAAGGCAAGTTAAAAGC

TTACCAAAAGTACTGCAAAGTATTTGTTAGGTAAACCCCTAAAATGGAGCAAAGCTACTA

AACAAATATTTGTGTATATTTTATCTAGTTTAGTTGAAAATACTGCATGAAGTTATTAGTA

ACAATAACTCGAGAGGAATAGCTATCCTTTACAATATATCTCGATTATATTGAAAGAACA

GAACCCGGCTTATGTAGTACTTTTT 

Green algae 

>Micromonas_RCC299 

CGAGATATAAGTAGAGTGGTTGCAAGATCAGATGATCTTGAGGAAAGTCCGAACTCTCAC

GACGATGTACCATAATACGAGAATTTCGTATACATTCATTTGGGAGGAAAGTGCCACAGA

AATTAAACTTGCTTTAATATTTTTAAAGTGGAGGTGTAATATTTCAACATTTGTAAGAATG

TTTGTTGGTAGACCCTTATGGAGAGCAAAAGAATATAAATCTCAATGACATCTCTTGGGA

TTAAAATCTTGCTAGAAAATTTCAATAATGAAATTTCCAGATAAATAACCACAAAACAGA

ATTCGGCTTATCTATTTATATCG 

>Monomastix_OKE-1 

CTATGTTCATCTACAAGTGATTACAAAAAAGAATTCTTTTTTGAGGAAAGTCTGGGCTCCC

ATAAATGAGAATTGGTGAATATCCAATCCAAGTTAAAAATTGGAAGGAGAGTGCCACAG

AAATATTTTTTTGCAAATAAAGTATACCCTTCTCAGGAGTAAACTCTTTAACGTCTGACAA

TATCTAATTCTAAGTTAAGACGCAAAGAAAAAGTGCTAGAAAGAAAAAGAAATTTTTCTT

CAAGATAAATAATCACTGAAAGTATAGACTAAGGTCCAAAATTTTTGATACAGTGGAAAA

TCCTAATGTTTAAAAGAGCTCATTTCATCGATCTCGTTTAAAAAATAAACAAAAAAAGAA

ATCTTTCCATTAAAACACAACAAACTATGGCCTGAAATCTTTCTTTTAACAAAACCCAGCT

TACAATGAACAAAGTTT 

>Nephroselmis_olivacea 

CTATCTCAAGCAAAGCGATTGCAGAGCAACTAGAAGATGCTCTGAGGAAAGTCCGGGCTC

CCTAACTATTCCAGCTGCTGGATAATTTCCAGTGTGATATAATCACGAGGAAAGTGCCAC

AGAAAGAAACCAATCAAATCTCCATCGAATGGCTCACAAGCTCTAGGAGATCTTGGATTG

GGTGCAAATGTATTCTTGACGTGAGTTAAGCGTCTGGTATACCCCAGTCGGGAGCAAGAT

GAGGTTAGTTTATAGAGAATAGACCATAGACTAATCTATTCCATTGCTCGAGAGGGTTCA

TACAGAACTCTCCAAGACAGATAATCGCCACACCTCTCAGGACCAAGCTAGAAACAAGTT

TGAGCCTCTCGAGATTTGTACAGAACCCGGCTTATTTCTTGAGTAGTTGC 

>Ostreococcus_tauri 

AAAAATAAAGAGTGGTTGCAGAAATATTTAAGTATTTTTGAGGAAAGTCCGAACTCTCAT

GAAATGATTCATAACTTAAGAAAATTAAGTGCACACTTGGTGTGTAAGGAAAGTGCCACA

GAAACAAAACTTTTTTACTTTAAATGTAAATCAAAGGTGCAAATTTAAGGTATTTTTGTGA

AAAGTATTTTCGGTAGACCCTTATTGAGAGCAAAAGGTAAAATTTGAATGTCATTTCTTTA

AATTTATATCTTGCTAGAAAATTTCAGTAATGAAATTTCCAGATAAATAACCACACGCAC

AGAATTCGGCTTATACTTTATTTTT 
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>Pycnococcus_provasolii 

AGGAAAATTGATGATCGCAGTTAAGTTATTGACTTTTTTACTTGAAAACAAAATTGTCAA

AATGTTAACTGAGGAAAGTCCGGGCTCTGGTTTCAATCTGAAACTATGTTATAGAGTAAT

TCTCTATGTGTAACCATTTAGCACGAGGCTAGTGCCACAGAAAACGAACCGCAAGTTTTA

TCTTGTAAGGGTGCAATGGTGTGGTAAGAGCACACCAGTTTATTTGTAAGAATAAAGCTT

GGTATACCCTAACACAGAGCAAACAAAATTAAGCGATTTTTTTGGTCGCTTAATTCTTGGT

GCTAGAATAGTATTGTAAAATATTATCAAGATGAATGATCATCGTAAAAAACTCAGATTT

TTTATTACAAAACCCGGCTTATTTTCTT 

Figure S2. Secondary structure models of selected algae RPRs. The models for RPR  

from C. paradoxa, N. olivacea, and P. purpurea have been previously published [1–2].  

The structure of RPR from O. tauri is modified with respect to the previously published [3]. 

An improved alignment with the additional sequences recently available has allowed 

identification of helices P15–P17, not present in the previous model. Black circles 

highlight nucleotides universally conserved in bacteria [4]. Lines connect regions involved 

in tertiary interactions (GNRA tetraloop-helix) as well as helices P4 and P6. Red brackets 

indicate the loops that do not match the conserved GNRA tetraloops at those positions. 
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Figure S2. Cont. 
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Figure S2. Cont. 
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Table S1. rnpB containing plastid genomes. 

 Accession Reference Studied in Vitro 

Paulinella    

Paulinella chromatophora FK01 PRJNA45921 [5] This work 

Paulinella chromatophora M0880 NC_011087 [6] This work 

Glaucophyta    

Cyanophora paradoxa NC_001675 [7] [8–10] 

Red algae    

Calliarthron tuberculosum NC_021075 [11]  

Chondrus crispus PCG NC_020795 [11]  

Cyanidiaceae sp. MX-AZ01 KJ569775 Unpublished  

Cyanidioschyzon merolae NC_004799 [12] This work 

Cyanidium caldarium NC_001840 [13,14] This work 

Galdieira sulphuraria NC_024665 Unpublished  

Gracilaria salicornia NC_023785 [15]  

Gracilaria tenuistipitata NC_006137 [16] This work 

Grateloupia lanceola HM767138 [11]  

Grateloupia taiwanensis NC_021618 [17]  

Porphyra purpurea NC_000925 [18] [2] 

Porphyra segregata KF515973 [19]  

Porphyra umbilicalis JQ408795 [20]  

Porphyridium purpureum NC_023133 [21]  

Pyropia fucicola KJ776837 [19]  

Pyropia haitanensis NC_021189 [22]  

Pyropia kanakaensis KJ776836 [19]  

Pyropia perforata NC_024050 [19]  

Pyropia yezoensis NC_007932 [22]  

Green algae    

Micromonas RCC299 NC_012575 [23] This work 

Monomastix OKE-1 NC_012101 [24]  

Nephroselmis olivacea NC_000927 [2,25] [2] 

Ostreococcus tauri NC_008289 [3,26] [3] 

Pycnococcus provasolii NC_012097 [24] This work 

The first two columns indicate the accession number and the reference of the sequences and identification of 

rnpB if applicable. The third column indicates if the corresponding RPR enzymatic activity has been studied 

in vitro in this work or previously. 
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Table S2. Oligonucleotides used. 

Name Sequence (5'3') 

Cloning of rnpB a  

PchrRPR_F CGGGATCCTAATACGACTCACTATAGAAAGCAGGCGAGGTGATCGCG 

PchrRPR_R GTCCCCAAGCTTGTTTAAAGCAGGACGTAAGCCG 

PFK01RPR_R GTCCCCGAATTCGTTTAAAGCAGGACATAAGCCGGATTC 

TeloRPR_F CCGGAATTCTAATACGACTCACTATAGAATGAGTTAGCGTGGTGG 

TeloRPR_R CGCGGATCCTTTAAATGAGTTAGACGTAAGC 

Ccal_F1 CCGGAATTCTAATACGACTCACTATAGAAAGGCAAAGGCAAUAAUAAG 

Ccal_R1 CGCGGATCCTTTAAAAGGTCTTAAGCCGG 

Cmer_F1 CCGGAATTCTAATACGACTCACTATAGGTAAGGCATAGATGATAACAGG 

Cmer_R1 CGCGGATCCTTTAAAGGTCATAAGCCGGG 

Gten_F1 CCGGAATTCTAATACGACTCACTATAGTAAACGTAGGTAGTTGC 

Gten_R1 CGCGGATCCTTTAAAAAAGTAAAGCATAAGCCGG 

M299_F1 CGGGATCCTAATACGACTCACTATAGCGAGATATAAGTAGAGTGG 

M299_R1 GTCCCCAAGCTTCGCGATATAAATAGATAAGCCG 

Ppro_F2 CGGGATCCTAATACGACTCACTATAGAGGGTAAGGAAAATTGATGATCG 

Ppro_R1 GTCCCCGAATTCGTTTAAACTAGCAGGGAAGAAAATAAGC 

Mutagenesis b  

PchrC55A_F GGAAAGTCCGGACTCCTTAATGACC 

PchrC55A_R GGTCATTAAGGAGTCCGGACTTTCC 

PchrC55G_F GGAAAGTCCGGGCTCCTTAATGACC 

PchrC55G_R GGTCATTAAGGAGCCCGGACTTTCC 

PchrU370C_F GGTAGTGAACAGAACCCGGCTTACG 

PchrU370C_R CGTAAGCCGGGTTCTGTTCACTACC 

PchrU237C_F CCAGCCAGGAGCAAGGCCTAGGGAC 

PchrU237C_R GTCCCTAGGCCTTGCTCCTGGCTGG 

a Primers used for cloning of rnpB genes. Sequences matching the rnpB genes are underlined. The T7 

promoter sequence is in italics. b Oligonucleotides used for mutagenesis. The changed nucleotide is underlined. 
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