Table S1: tRNA-Gly®CC of 70 Archaea, whose number of hexamers CTGCCA observed is 37 and expected 70x70/46 = 1.2+1.8 (95% CI)
Candidatus Korarchaeum cryptofilum OPF8, complete sequence NCBI Reference Sequence: NC_010482.1: ¢1321063-1320990 tRNA-Gly
GCGGCCGTAGTCTAGCCTGGACAGGATGGGGGCCTGCCACGTCCCAGACCCGGGTTCAAATCCCGGCGGCCGCA
Thermofilum pendens Hrk 5, complete sequence NCBI Reference S equence: NC_008698.1: 796113-796158,796179-796209 tRNA-Gly
GCGGCCGTAGTCTAGTCTGGTAGGATGGCGGCCTGCCACGCCGCAGAACCCGGGTTCAAATCCCGGCGGCCGCACCA
Caldivirga maquilingensis tRNA-Gly (GCC), complete sequence, strain: 1C-167 GenBank: AB470218.1 tRNA-Gly
GCGGCCGTAGTCTAGTCTGGTTTAGGATGGCGGCCTGCCGCGCCGCAGATCCCGGGTTCAAATCCCGGLCGGLCCGCA
Vulcanisaeta distributa DSM 14429, complete genome GenBank: CP002100.1: 953496-953593 tRNA-Gly

GGGCCCGTAGTCTAGCCTGGTAGGATGCCCAGGGGCCGATGCCCCGTACAAGCCTGACGCGCGGGAGATC
CCGGGTTCAAGTCCCGGCGGGCCCACCA

Thermoproteus tenax Kra 1, complete genome GenBank: FN869859.1: c40937-40818 tRNA-Gly

GCGGCGGTAGTCTAGCCTGGTTAGGGCGGCCAAAAGCCCCCAGAGTAGGATGGCGGCCTGCCAGGCCGCA
CCATCGGCGCAGTGAGCCGTTGATCCCGGGTTCARAATCCCGGCCGCCGCA

Pyrobaculum neutrophilum VV24Sta, NCBI Reference Sequence: NC_010525.1: 1441482-1441503,1441534-1441590 tRNA-Gly

GCGGCGGTAGTCTAGCCTGGTTTAGGATGGCGGCCTGCCAAGCCGTTGATCCCGGGTTCAAATCCCGGLCC
GCCGCACCA

Pyrobaculum arsenaticum DSM 13514, complete sequence NCBI Reference Sequence: NC_009376.1: ¢1479953-1479930,c1479895-
1479841 tRNA-Gly

GCGGCGGTAGTCTAGCCTGGTTTAGGATGGCGGCCTGCCAAGCCGTTGATCCCGGGTTCAAATCCCGGCCGCCGCACCA
Pyrobaculum aerophilum str. IM2, complete sequence NCBI Reference Sequence: NC_003364.1: 1904041-1904119 tRNA-Gly
GCGGCGGTAGTCTAGCCTGGTTTAGGATGGCGGCCTGCCAAGCCGTTGATCCCGGGTTCAAATCCCGGCCGCCGCACCA
Sulfolobus tokodaii str. 7 DNA, complete genome GenBank: BA000023.2: 1719268-1719343 tRNA-Gly
GCGGCCGTAGTCTAGCCTGGATTAGGACGCCGGCCTGCCACGCCGGAGGTCCCGGGTTCARATCCCGGCGGTCGCA
Sulfolobus solfataricus strain P1 genome assembly, chromosome: | GenBank: LT549890.1: 388180-388255 tRNA-Gly
GCGGCCGTAGTCTAGCCTGGATTAGGACGCCTGCCTGCCACGCAGGAGGTCCCGGGTTCARATCCCGGCGGCCGC

Metallosphaera yellowstonensis MK1 genomic scaffold MetMK1scaffold_19, whole genome shotgun sequence GenBank:
JH597770.1: 457522-457597 tRNA-Gly

GCGGCCGTAGTCTAGCCTGGATTAGGACGCCTGCCTGCCACGCAGGAGGTCCCGGGTTCAAATCCCGGCGGTCGCA
Metallosphaera cuprina Ar-4, complete sequence NCBI Reference Sequence: NC_015435.1: 110857-110932 tRNA-Gly
GCGGCCGTAGTCTAGCCTGGATTAGGACGCCTGCCTGCCACGCAGGAGGTCCCGGGTTCAAATCCCGGCGGTCGCA
Ignicoccus hospitalis KIN4/I, complete sequence NCBI Reference Sequence: NC_009776.1: 289795-289873 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGACTAGGACGCCGGCCTGCCACGCCGGAGATCCCGGGTTCAAATCCCGGCCGCCGCACCA



Hyperthermus butylicus DSM 5456, complete sequence NCBI Reference Sequence: NC_008818.1: ¢376263-376186 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGACTAGGACGCCGGCCCCCCAAGCCGGTCACCCGGGTTCAAATCCCGGCCGCCGCACCA

Aeropyrum pernix K1, complete sequence NCBI Reference Sequence: NC_000854.2: c467913-467835 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGACTAGGACGCCGGCCTGCCAAGCCGGAGGTCCCGGGTTCAAATCCCGGCCGCCGCACCA

Ignisphaera aggregans DSM 17230, complete genome GenBank: CP002098.1: ¢1027071-1026993 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGTCTAGGACGCCGGCCTGCCAAGCCGGAGATCCCGGGTTCAAATCCCGGCCGCCGCACCA

Staphylothermus marinus F1, complete sequence NCBI Reference Sequence: NC_009033.1: 624851-624890,624916-624954 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGACTAGGACGCCGGCCTGCCACGCCGGAGATCCCGGGTTCAAATCCCGGCCGCCGCACCA

Thermosphaera aggregans strain 3507 chromosome, Reference Sequence: NZ_CP063144.1: 483817-483892 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGACTAGGACGCCGGCCTGCCACGCCGGAAATCCCGGGTTCAAATCCCGGCCGCCGCA

Desulfurococcus mucosus DSM 2162, complete sequence NCBI Reference Sequence: NC_014961.1: c1034649-1034574 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGACTAGGACGCCGGCCTGCCACGCCGGAAATCCCGGGTTCAAATCCCGGCCGCCGCA

Desulfurococcus fermentans DSM 16532, complete genome GenBank: CP003321.1: 47280-47355 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGACTAGGACGCCGGCCTGCCACGCCGGAAATCCCGGGTTCAAATCCCGGCCGCCGCA

Caldiarchaeum subterraneum DNA, complete genome, from subsurface mine microbial mat GenBank: BA000048.1: ¢1207947-
1207874 tRNA-Gly

GCGGCGGTCGTCTAGCCTGGTAGGACACCAGCCTGCCACGCTGGGAGTCGCGGGTTCAAATCCCGCCCGCCGCA

Cenarchaeum symbiosum A, complete genome GenBank: DP000238.1: ¢1160652-1160579 tRNA-Gly

GCAGTCATAGTATAGTTTGGTTATTATTCCAGCTTGCCAAGTTGGTGACCCGGGTCCAAATCCCGGTGACTGCA

Nitrosopumilus maritimus SCM1, complete genome GenBank: CP000866.1: c397959-397883 tRNA-Gly

GCAGTTATAGTACAGTCTGGTTAGTACTCGTGCTTGCCAAGTACGTGACCCGGGTTCAAATCCCGGTAACTGCACCA

Pyrococcus furiosus DSM 3638, complete genome GenBank: AE009950.1: c361464-361387 tRNA-Gly

GCGGTGGTAGTCTAGCCTGGTCTAGGACGCCACCCTGCCAAGGTGGAGACCCGGGTTCAAATCCCGGCCACCGCACCA

Pyrococcus sp. NA2, complete sequence NCBI Reference Sequence: NC_015474.1: 1071591-1071668 tRNA-Gly

GCGGTGGTAGTCTAGCCTGGCCTAGGACGCCACCCTGCCAAGGTGGAGACCCGGGTTCAAATCCCGGCCACCGCACC

Pyrococcus abyssi GE5, complete sequence NCBI Reference Sequence: NC_000868.1: c1468795-1468718 tRNA-Gly

GCGGTGGTAGTCTAGCCTGGCCTAGGACGCCACCCTGCCAAGGTGGAGACCCGGGTTCAAATCCCGGCCACCGCACCA

Thermococcus sibiricus MM 739 tRNA-Gly-GCC-1-1 gene GenBank: HG986370.1

GCGGTGGTAGTCTAGCCTGGTCTAGGACAGCGGCCTGCCACGCCGCGGGCCCGGGTTCAAATCCCGGCCA
CCGCACCA



Thermococcus kodakarensis KOD1 DNA, complete genome GenBank: AP006878.1: ¢1311151-1311075 tRNA-Gly

GCGGTGGTAGTCTAGCCTGGCTAGGACAGCGGCCTGCCACGCCGCTGGCCCGGGTTCAAATCCCGGCCAC
CGCACCA

Thermococcus gammatolerans EJ3 tRNA-Gly-GCC-1-1 gene GenBank: HG986232.1

GCGGTGGTAGTCTAGCCTGGCTAGGACAGCGGCCTGCCACGCCGCTGGCCCGGGTTCAAATCCCGGCCACCGCACCA

Methanopyrus kandleri AV19, complete genome GenBank: AE009439.1: ¢1634571-1634496 tRNA-Gly

GCGGCCGCAGTCTAGTCTGGTAGGACGCGGGCCTGCCGAGCCCGTGGCCCGGGTTCAAATCCCGGCGGCCGCACCA

Methanothermobacter thermautotrophicus strain WHS NODE_1_length_560865_cov_91 9211, whole genome shotgun sequence
NCBI Reference Sequence: NZ_QKOF01000006.1: c518685-518612 tRNA-Gly

GCGGCGTTAGTCCAGCCTGGTTAAGACACTGGCCTGCCACGCCAGCGACCCGGGTTCAAATCCCGGACGCCGCA

Methanobrevibacter smithii strain WWM1085 Contig_1, whole genome shotgun sequence NCBI Reference Sequence:
NZ_NQLD01000012.1: c378964-378891 tRNA-Gly

GCGGTGTTAGTCCAGCCTGGTTAAGACTCTAGCCTGCCACGTTAGAGACCCGGGTTCAAATCCCGGACGCCGCA

Methanocaldococcus bathoardescens strain JH146 chromosome, complete genome NCBI Reference Sequence: NZ_CP009149.1:
€640173-640098 tRNA-Gly

GCGGCCTTGGTGTAGCCTGGTAACACACGGGCCTGCCACGCCCGGACCCCGGGTTCAAATCCCGGAGGCCGCACCA

Methanocaldococcus infernus ME, complete genome GenBank: CP002009.1: ¢1047961-1047886 tRNA-Gly

GCGGCCTTGGTGTAGCCTGGTAACACACGGGCCTGCCACGCCCGGACCCCGGGTTCAAATCCCGGAGGCCGCACCA

Methanocaldococcus fervens AG86, complete genome GenBank: CP001696.1:¢280371-280296 tRNA-Gly

GCGGCCTTGGTGTAGCCTGGTAACACACGGGCCTGCCACGCCCGGACCCCGGGTTCAAATCCCGGAGGCCGCACCA

Methanocaldococcus jannaschii DSM 2661, complete sequence NCBI Reference Sequence: NC_000909.1: 1150145-1150220 tRNA-Gly

GCGGCCTTGGTGTAGCCTGGTAACACACGGGCCTGCCACGCCCGGACCCCGGGTTCAAATCCCGGAGGCCGCACCA

Methanococcus aeolicus Nankai-3, complete genome GenBank: CP000743.1: c846618-846546 tRNA-Gly

GCGGTTTTGATGTAGCCTGGTATCATACGGCCCTGCCACGGCCGACACCCGGGTTCGAATCCCGGAGACCGCA

Methanococcus voltae strain DSM 14649 Ga0466840_02, NCBI Reference Sequence: NZ_JAGGMO010000002.1: ¢253803-253733
tRNA-Gly

GCGGCCTTGATGTAGTGGTATCATACGGCCCTGCCACGGCCGATACCCGGGTTCGAATCCCGGAGGCCGCA
Methanococcus vannielii SB gene GenBank: HG986108.1 tRNA-Gly
GCGGCTTTGATGTAGACTGGTATCATACGGCCCTGCCACGGCCGACACCCGGGTTCAAATCCCGGAGGCCGCA
Methanococcus maripaludis strain S2, complete sequence GenBank: BX950229.1: ¢1269120-1269048 tRNA-Gly

GCGGCTTTGATGTAGACTGGTATCATACGGCCCTGCCACGGCCGACACCCGGGTTCAAATCCCGGAGGCCGCA

Aciduliprofundum boonei T469, complete genome GenBank: CP001941.1: c934319-934247 tRNA-Gly

GCGGGTGTGGTGTAGCCTGGTAACACGAGGCCCTGCCACGGCTTTGCCCCGGGTTCAAATCCCGGCACCCGCA



Thermoplasma volcanium GSS1, complete sequence NCBI Reference Sequence: NC_002689.2: 551951-552023 tRNA-Gly

GCGGGTGTGGTGTAGCCTGGCAACACGCGAGCTTGCCAAGCTCGTGCCTCGGGTTCAAATCCCGACATCCGCA

Ferroglobus placidus DSM 10642, complete genome GenBank: CP001899.1: 566151-566224 tRNA-Gly

GCGCCGGTGGTGTAGCCTGGCTAACACAGGGGCTTGCCGAGCCCCTGCCCCGGGTTCAAATCCCGGCCGGCGCA

Archaeoglobus profundus DSM 5631, complete sequence NCBI Reference Sequence: NC_013741.1: 1365143-1365216 tRNA-Gly

GCGCCGGTGGTGTAGCCTGGCTAACACAGGGGCCTGCCACGCCCCAGCCCCGGGTTCAAATCCCGGCCGGCGCA

Archaeoglobus fulgidus isolate Archaeoglobus_fulgidus_oil, whole genome shotgun sequence NCBI Reference Sequence:
NZ_FJINF01000147.1: 2080-2152 tRNA-Gly

GCGCCGATGGTGTAGCCTGGTAACACAGGGGCTTGCCGAGCCCCTGCCCCGGGTTCAAATCCCGGTCGGCGCA

Methanocella paludicola SANAE, complete sequence NCBI Reference Sequence: NC_013665.1: 2598124-2598195 tRNA-Gly

GCGCCGGTAGTGTAGTGGTTATCACTATGGCTTGCCAAGCCATAAACTCGGGTTCGAGTCCCGACCGGCGCA

Methanosaeta harundinacea 6Ac, complete sequence NCBI Reference Sequence: NC_017527.1: ¢235976-235905 tRNA-Gly

GCGCCGATAGTGTAGTGGTCATCACTAGGCGTTGCCAACGCCTAAACCCGGGTTCGAATCCCGGTCGGCGCA

Methanosarcina barkeri CM1, complete genome GenBank: CP008746.1: 1891060-1891131 tRNA-Gly

ACATCAGTAGTGTAGCGGTCATCACCGGGCGTTGCCAACGCTCGAACCCGGGTTCGAATCCCGGCTGATGTA

Methanosarcina mazei TMA DNA, complete genome GenBank: AP019780.1: 633659-633730 tRNA-Gly

ACATCAGTAGTGTAGCGGTCATCACCGGGCGTTGCCAACGCTCGAACCCGGGTTCGAATCCCGGCTGGTGTA

Methanococcoides burtonii DSM 6242, complete genome GenBank: CP000300.1: ¢113010-112939 tRNA-Gly

ACACCAGTAGTGTAGCGGTTATCACCGGGCGTTGCCAACGCTCGAACTCGGGTTCGATTCCCGACTGGTGTA

Methanocorpusculum labreanum Z, complete sequence NCBI Reference Sequence: NC_008942.1: 337952-338023 tRNA-Gly

GCATCGATAGTGTAGTGGTTATCACTAGGCGTTGCCAACGCCTAAACTCGGGTTCGAGTCCCGGTCGATGCA

Methanospirillum hungatei strain GP1 chromosome, Reference Sequence: NZ_CP077107.1: 1403216-1403287 tRNA-Gly

GCGTTGATAGTGTAGTGGTTATCACTAGGCGTTGCCAACGCCTAAACCCGGGTTCGAGTCCCGGTCAGCGCA

Methanoregula boonei 6A8, complete sequence NCBI Reference Sequence: NC_009712.1: 1259143-1259214 tRNA-Gly

GCGCCGATAGTGTAGTGGTTATCACTAGGCGTTGCCAACGCCTAAACTCGGGTTCGAGTCCCGATCGGCGCA

Natrialba magadii ATCC 43099, complete sequence NCBI Reference Sequence: NC_013922.1: ¢2067059-2067024, c2067011-2066964
tRNA-Gly

GGAAGGGTCGCTCAGCGGTAGAGCATCGCGGTGCCACCGCGACGGCAGCACATGCCTCGTGGCGTTCAAA
TCCCACCCCTTCCG

Halobacterium salinarum strain 91-R6 chromosome, complete genome GenBank: CP038631.1: ¢1621908-1621851 tRNA-Gly

CCGACGTCGAATAGAGTGGTATCACGTGACCTTGCCATGGTCACAACCTGGGTTCAAATCCCAGCCAGCGCA



Haloferax volcanii strain H98 scaffold_2, whole genome NCBI Reference Sequence: NZ_JAERQU010000003.1: 84353-423 tRNA-Gly
GCGCTGGTAGTGTAGTGGTATCACGTGACCTTGCCATGGTCACAACCTGGGTTCAAATCCCAGCCAGCGCA
Natronomonas pharaonis DSM 2160 complete genome GenBank: CR936257.1: c2368761-2368691 tRNA-Gly
GCGCTGGTAGTGTAGTGGTATCACGTGACCTTGCCATGGTCACAACCCGAGTTCAAATCTCGGCCAGCGCA

Halomicrobium mukohataei strain pws1 Scaffold_1, whole genome shotgun sequence NCBI Reference Sequence:
NZ_WOYG01000001.1: c1749471-1749401 tRNA-Gly

GCGGTGGTAGTGTAGTGGTATCACAGGACCCTGCCACGGTCCTAACGGGGGTTCAAATCCCCCCCACCGCA
Haloarcula marismortui ATCC 43049 chromosome, NCBI Reference Sequence: NZ_CP039138.1: 1034685-1034756 tRNA-Gly
GCGCTGGTAGTGTAGTTGGTATCACGTGACCTTGCCATGGTCACAACCTGGGTTCAAATCCCAGCCAGCGCA

Haladaptatus paucihalophilus DX253 B208DRAFT_contigl.1_C, whole genome shotgun sequence NCBI Reference Sequence:
NZ_AQX101000001.1: 1281796-1281866 tRNA-Gly

GCGCTGGTAGTGTAGTGGTATCACGTGACCTTGCCATGGTCACAACCTGGGTTCAAATCCCAGCCAGCGCA
Natrinema pellirubrum DSM 15624, complete genome GenBank: CP003372.1: c854337-854267 tRNA-Gly
GCGCTGGTAGTGTAGTGGTATCACGTGACCTTGCCATGGTCACAACCTGGGTTCAAATCCCAGCCAGCGCA
Natronobacterium gregoryi SP2, complete sequence NCBI Reference Sequence: NC_019792.1: 3540910-3540980 tRNA-Gly
GCGCTGGTAGTGTAGTGGTATCACGTGACCTTGCCATGGTCACAACCTGGGTTCAAATCCCAGCCAGCGCA
Phocaeicola abscessus CCUG 55929, whole genome shotgun sequence NCBI Reference: NZ_HE997184.1: c142655-142583 tRNA-Gly

GCGGAAATAGCTCAGTTGGTAGAGCACGACCTTGCCAAGGTCGGGGTCGCGAGTTCGAGTCTCGTTTTCCGCT

Bacteroides massiliensis B84634 = Timone 84634 = DSM 17679 = JCM 13223 genomic scaffold aczJl-supercontl.1, whole genome
shotgun sequence GenBank: KB905472.1: ¢1648521-1648446 tRNA-Gly

GCGGAAATAGCTCAGTTGGTAGAGCATAACCTTGCCAAGGTTAGGGTCGCGAGTTCGAGTCTCGTTTTCCGCTCTA

Bacteroides heparinolyticus strain F0111 chromosome, complete genome NCBI Reference Sequence: NZ_CP027234.1: 599826-
599898 tRNA-Gly

GCGGAAATAGCTCAGTTGGTAGAGCACAACCTTGCCAAGGTTGGGGTCGCGAGTTCGAGTCTCGTTTTCCGCT
Bacteroides fragilis NCTC 9343, complete genome GenBank: CR626927.1: 537974-538046 tRNA-Gly
GCGGAAATAGCTCAGTTGGTAGAGCATAACCTTGCCAAGGTTAGGGTCGCGAGTTCGAGTCTCGTTTTCCGCT

Bacteroides finegoldii strain D53t1_180928_ A7 NODE_3_length_206098 cov_23.2893, whole genome shotgun sequence NCBI
Reference Sequence: NZ_JADNLJ010000003.1: 45624-45696 tRNA-Gly

GCGGAAATAGCTCAGTTGGTAGAGCATAACCTTGCCAAGGTTAGGGTCGCGAGTTCGAGTCTCGTTTTCCGCT
Bacteroides thetaiotaomicron strain 7330 chromosome, NCBI Reference Sequence: NZ_CP012937.1: 2784339-2784411 tRNA-Gly
GCGGAAATAGCTCAGTTGGTAGAGCATAACCTTGCCAAGGTTAGGGTCGCGAGTTCGAGTCTCGTTTTCCGCT
Porphyromonas asaccharolytica DSM 20707, complete sequence NCBI Reference Seq: NC_015501.1: 369164-369236 tRNA-Gly

GCGGAAGTAGCTCAGTTGGTAGAGCACAACCTTGCCAAGGTTGGGGTCGCGGGTTCGAGTCCCGTCTTCCGCT



Table S2. tRNAs from various species; Methanopyrus kandleri other than tRNA-GIly®cC, bacteria, bacteroides and mammals

Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: ¢37227-37152 tRNA-Gly™¢
GCGGCCGCAGTCTAGTCTGGTAGGACGCGGGCCTTCCGAGCCCGTGGCCCGGGTTCAAATCCCGGCGGCCGCACCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: 51546-51622 tRNA-Ala®c¢
GGGCCCGCAGCTCAGCCTGGCAGAGCGCGGCCTTGGCGCGGCCGTGGCCCCGGGTTCAAATCCCGGCGGGTCCACCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: 51735-51812 tRNA-11eCAT
GGGCCCGCAGCTCAGCCAGGTTAGAGCGCGGGGCTGATAACCCCGAGGTCCCGGGTTCAAATCCCGGCGGGCCCACCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: 384999-385073 tRNA-11e°AT
GGGCCCGCAGCTCAGTCCGGTTAGAGCGCGGGGCTCATAACCCCGTGGTCCCGGGTTCAAATCCCGGCGGGLCCCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: 55068-55107,55184-55221 tRNA-TrpcA
GGGCCCGCGGTGTAGCCAGGTCTATCATGCGGGGCTCCAGACCCCGTGACCCGGGTTCAAATCCCGGCGGGCCCACCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: ¢93290-93212 tRNA-Met®AT
AGCGGGGCGGGGTAGCCAGGTCCATCCCGCCGGGCTCATAACCCGGAGGTCCCGGGTTCAAATCCCGGCCCCGCTACCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: 172302-172377 tRNA-GLN™™
AGGGCCGTGGGGTAGCGGTCTATCCTGCGGGGCTTTGGACCCCGCGACCCCGGTTCAAATCCGGGCGGCCCTACCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: 188239-188327 tRNA-Sec™”
GGCCGCCGCCACCGGGGTGGTCCCCGGGCCGGACTTCAGATCCGGCGCGCCCCGAGTGGGGCGCGGGGTTCAATTCCCCGCCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: ¢272692-272615 tRNA-Thr™¢T
GCCGCGGCAGCTTAGCCTGGTTAGAGCGCGGGACTTGTAATCCCGTGGTCCCGGGTTCAAATCCCGGCCGCGGCTCCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: 563671-563760 tRNA-Leu™*
GCGGGGGCGCCCGAGCCTGGTCGAAGGGGGCGGACTTAAGATCCGCTGGCCGTAGGGCCGTCCCGGGTTCAAATCCCGGCCA
Methanopyrus kandleri AV19, complete sequence NCBI Reference Sequence: NC_003551.1: ¢512322-512249 tRNA-Arg®c®
GGCCCCGCAGTCTAGCCTGGATAGGACGCGGGCCTGCGGAGCCCGTAGCCCGGGTTCAAATCCCGGCGGGGLCCA

>Bacillus anthracis Ames chr.trna50:GlyGCC<(746745:746819)<<Gly<(GCC)
GCGGAAGTAGTTCAGTGGTAGAATACAACCTTGCCAAGGTTGGGGTCGCGGGTTCGAATCCCGTCTTCCGCTCCA
>Bacillus anthracis Ames chr.trna45:GlyTCC<(543071:543144)<<Gly<(TCC)
GCGGGTGTAGTTTAGTGGTAAAACAAGAGCCTTCCAAGCTCTGGTCGAGAGTTCGATTCTCTTCACCCGCTCCA
>Bacillus cereus ATCC 10987 chr.trnal5:GlyGCC<(150984:151055)<<Gly<(GCC)
GCGGAAGTAGTTCAGTGGTAGAATACAACCTTGCCAAGGTTGGGGTCGCGGGTTCGAATCCCGTCTTCCGCTCCA
>Bacillus cereus ATCC 10987 chr.trna27:GlyTCC<(279452:279522)<<Gly<(TCC)
GCGGGTGTAGTTTAGTGGTAAAACAAGAGCCTTCCAAGCTCTGGTCGAGAGTTCGATTCTCTTCACCCGCTCCA
>Bacillus licheniformis ATCC 14580 chr.trna55:GlyGCC<(3116926:3116855)<<Gly<(GCC)
GCGGAAGTAGTTCAGTGGTAGAACACCACCTTGCCAAGGTGGGGGTCGCGGGTTCGAATCCCGTCTTCCGCTCCA
>Bacillus_licheniformis ATCC_ 14580 chr.trna23:GlyTCC<(611775:611848)<<Gly<(TCC)
GCGGGTGTAGTTTAGTGGTAAAACCTCAGCCTTCCAAGCTGATGTCGTGAGTTCGATTCTCATCACCCGCTCCA
>Bacillus_ thuringiensis Al Hakam chr.trna84:GlyGCC<(4667815:4667741)<<Gly<(GCC)
GCGGAAGTAGTTCAGTGGTAGAATACAACCTTGCCAAGGTTGGGGTCGCGGGTTCGAATCCCGTCTTCCGCTCCA
>Bacillus_thuringiensis_ Al Hakam chr.trna36:GlyTCC<(258057:258127)<<Gly<(TCC)
GCGGGTGTAGTTTAGTGGTAAAACAAGAGCCTTCCAAGCTCTGGTCGAGAGTTCGATTCTCTTCACCCGCTCCA
>Bacillus_weihenstephanensis KBAB4 chr.trna24:GlyGCC<(156592:156663)<<Gly<(GCC)
GCGGAAGTAGTTCAGTGGTAGAATACAACCTTGCCAAGGTTGGGGTCGCGGGTTCGAATCCCGTCTTCCGCTCCA
>Bacillus weihenstephanensis KBAB4 chr.trna37:GlyTCC<(247654:247724)<<Gly<(TCC)
GCGGGTGTAGTTTAGTGGTAAAACAAGAGCCTTCCAAGCTCTGGTCGAGAGTTCGATTCTTTCACCCGCTCCA

>Bacteroides fragilis YCH46 chr.trna52:GlyGCC<(2904501:2904426)<<Gly<(GCC)
GCGGAAATAGCTCAGTTGGTAGAGCATAACCTTGCCAAGGTTAGGGTCGCGAGTTCGAGTCTCGTTTTCCGCTCAA
>Bacteroides fragilis YCH46 chr.trna55:GlyCCC<(2858492:2858417)<<Gly<(CCC)
GCGGTAGTAGCTCAGTTGGCAGAGCGGCGGCTTCCCAAGCCGCAGGTCACGAGTTCGACCCTCGCCTACCGCTCTA
>Bacteroides vulgatus ATCC 8482 chr.trna69:GlyGCC<(1160616:1160544)<<Gly<(GCC)
GCGGAAATAGCTCAGTTGGTAGAGCATAACCTTGCCAAGGTTAGGGTCGCGAGTTCGAGTCTCGTTTTCCGCT
>Bacteroides vulgatus ATCC 8482 chr.trna29:GlyCCC<(3943164:3943236)<<Gly<(CCC)
GCGGCAGTAGCTCAGTTGGTAGAGCATCAGCTTCCCAAGCTGAGGGTCACGAGTTCGAACCTCGCTTGCCGCT

>Bos_taurus_chr3.trna2984:G1lyGCC<(86322865:86322938) <<Gly< (GCC)
TCCCTGGTGGTCTAGTGGTTTAAGACTCTGCACTGCCAATACAGCAGGCCCAGGTTCAATCCCTGGTCAGGGAG
>Bos_taurus_chr3.trna2384:G1lyTCC<(68084172:68084244)<<Gly<(TCC)
TCCCTGGTAGTCTAGTGGTTAAGACTCTGTGCTTCCACTGCAGGGGGCTCAGGTTCAAACTCTGGTTGGGGAA
>Homo_sapiens chr2l.trna2:GlyGCC<(18827177:18827107)<<Gly<(GCC)
GCATGGGTGGTTCAGTGGTAGAATTCTCGCCTGCCACGCGGGAGGCCCGGGTTCGATTCCCGGCCCATGCA
>Homo sapiens chrl.trna4:GlyCCC<(17188416:17188486)<<Gly<(CCC)
GCATTGGTGGTTCAGTGGTAGAATTCTCGCCTCCCACGCGGGAGACCCGGGTTCAATTCCCGGCCAATGCA



Table S3. Percentage of AL-pentamers in rRNAs or mRNAs of proteins participating to the ribosomal translation in Methanococcus
voltae

Methanococcus voltae DNA polymerase gene, complete cds GenBank: L33366.1

TATGGATTTAGATTATAATTCCAAAGACCTTTGTATTGATATGTATTACAAAAATTGTGGACTAAAAAAA
CCCGAAATAAATTTACAAAAAGAATGTGAGTTTAAACCTTATTTCTATGTAGATACATCAGAACCAAAAG
AAATTTACGATTATTTAGATGGCCTAAATCAAGAAATTGATTTAAAAAAATTAGAACCTGAATTTGAAAA
TAATACATCCTTAAAAGTTCAGGATTTAATAACAAACATAGAAATTATTGAAAAAATTGTTTATTCTGAT
TATATTTTGAATGGAAAGGATATTTCAGAAGTAAGTGATTTTAAAAATAAAAAAGAACGAAAAATATGTA
AAGTCTATGTAAAATATCCTAATCACGTGAAAATAATAAGAGAATACTTTAAAGAATTTGGAAAGTCCTA
TGAATTTGACATTCCTTTTTTAAGGAGATATATGATTGACCAAGATATTGTACCATCGGCAAAATATTCC
GAAGATAATAAGATAGACAACAGTATTCCAGAATTAAATTGTATCGCCTTTGATATGGAACTATATTGTA
AAAAAGAACCAAATGCAAAGAAAGACCCTATTATAATGGTTAATTTATTCTCTAAAGACTACCAAAAAGT
AATTACCTATAAAAAATTTGAAAATTCGGAATATAATGGATGTGTGGATTACGTAAAAGATGAAAAAGAA
TTGATTCAAAAAACAATTGAAATTTTGAAACAATATGACGTAATATATACGTATAATGGAGATAATTTTG
ATTTCCCATATTTAAAGAAAAGAGCAAACATTTATGAAATTGAATTAGATTTTGACAATGCTTCGAATTC
TCAACAACCTCAAATCATAAAAATTTCAAAAGGGGGAATCAATAGAAAGAGTAAAATTCCAGGAATTATC
CACATTGACCTCTACCCAATAGCTAGAAAATTATTAAATCTTACCAAATATAAATTAGAGAATGTAGTAC
AGGAATTATTTAAAATAAACAAAGAAGCTGTCGATTATGGCGATATTCCAAAAATGTGGGAAACCGAAGA
TACTACATTGCTGAGATATGCCTATGAAGATGCACTATATACCTATAARAATGGGGAATTACTTCTTACCA
CTTGAAATAATGTTCTCTAGAATAGTTAATCAGCCCTTGTATGATACTAGTAGAATGAATAGTAGCCAAA
TGGTGGAATTTTTATTACTTAAACGGTCTTTTGAACAAAATATGATTTCTCCAAACCGTCCTTCAAGTTC
AAGTTACAGAGAACGTGCCAAATTCTCTTACGAAGGTGGTTATGTTAGAGAACCACTAAAAGGTATTCAA
GAAGATATCGTTTCACTTGACTTTATGAGTCTATATCCTTCAATATTGATAAGCCATAATATAAGCCCTG
AAACGGTCATTTACGAGGAAAAAGAACGAGAAAATATGGAGCTTGGGATAATTCCTAAAACCCTTAATGA
ATTATTAAGTCGAAGAAAACATATTAAAATGCTATTAAAAGATAAAATTCAAAAAAATGAGTTTGATGAA
GAATATAGTAGATTAGAACATGAGCAAAAATCCATTAAAGTGCTTGCAAATAGCCATTATGGTTATTTAG
CATTCCCGATGGCTCGCTGGTACTCGGATAAATGTGCGGAAATGGTTACAGGACTTGGTAGAAAATATAT
TCAAGAAACCATTGAAAAAGCAGAAGAATTTGGATTTAAGGTAATTTATGCAGATACCGATGGTTTTTAT
GCAAAATGGGATTATGATAAACTTCAAAAAGGTAAAAAAGAAGAAAATGATAAATCTGATAAATTATCTA
ATTTACCTAAATTATCAAAAGAAGAATTGATAATATTAACTAAAAAGTTCTTAAAAGGAATTAATGAAGA
ATTACCAGAAGGTATGGAATTAGAATTTGAAGGACATTTTAAAAGAGGGTTATTCGTTACAAAAAAGAAA
TATGCGTTAATCGAAGATGACGGGCATATTGTAGTAAAAGGTTTGGAAGTTGTAAGACGAGATTGGTCAA
ACATTGCTAAAGATACTCAACAAGCCGTTATTAGAGCACTATTGGAAGATGGTGACGTTAATTTAGCTAA
AAAAATTATTAAAAATACGATTGATAATTTGAAAAAAGGAAATATTGATAAAAATGATTTGCTTATACAT
ACTCAATTAACTAAAAATATTGAGGAATATAAGTCAACTGCACCACATATTGAAGTAGCTAAAAAAATAA
AGCAGCGTGGTGATTCAGTCCGAGTAGGGGATGTTATAAGTTATATAATTGTCAAAGGTAGCCGTTCAAT
TAGTGAAAGAGCTGAACTATTAGAGTATGCTGGCGATTATGATATTAATTACTACATTGACAATCAGGTT
TTACCACCCGTTATTAGGATTATGGAGTCTTTGGGAATTTCGGAAGATGAATTGAAAAATTCAGGTAAGC
AGTTTAAACTCGACCAATTTATGTAA

92 2472 observed: 3.7% expected: 2.1% * 0.5 (95% confidence interval)

Methanococcus voltae strain DSM 14649 Ga0466840_02, whole genome shotgun sequence NCBI Reference Sequence:
NZ_JAGGMO0010000002.1: c172863-172297 DNA-directed RNA polymerase subunit D

ATGCAAAAAGAGGTAAAAAGAACCGGGGAAATTATAACTATGARAAGTTGAAGCTCCTTTGTCTTTTTCCA
GTGCATTAAGAAGAATAATGATATCAGAATTACCAACTTATGCTATAGAAAATGTTTTTTTCTATGAAAA
CACATCATCAATGTACGATGAAGTTTTAGCTCATAGGTTAGGTATGGTACCTATAAAAGGAAAACCTGTA
AGTTCTGATGAATTAATAACATTTGTAGTATCTAAAGAAGGACCTTGCACAGTTTACTCATCAGATTTAA
AATCAGAAGTTGGGGAACCTGCTTTTGAGAACATACCTTTGGTTAAATTGTCAGAAGGTCAAAAATTAGA
AGCTGAATGTGAAGCATTGGTAGGAACCGGTAAAATTCATTCAARATGGCAACCATGCAACGTGGTATAT
ACACAACTCGAAGATAACCTCGTAGAGTTTAAGATAGAATCACACAAAAATATGGAAGCTGAGGATTTAG
TAAGATCTGCATTAGAAATTCTTAAAAATAAGGCAGAAACCTGCTTAATTGAATTAGAAAGTCATGTATT
TAATTAA

22 563 observed: 3.9% expected: 2.1% * 1 (95% confidence interval)



Methanococcus voltae A3, complete genome GenBank: CP002057.1: 1754095-1755849 Glycyl-tRNA synthetase

ATGGAAAAAATCGATAAAAATGAAAAATATAATAAAATAATGGATTTAATCAAAAGAAGAGGTTATTTGT
GGAATTCCTTTGAAATTTATGGGGGAATCGCAGGTTTCTTTGATTATGGGCCATTAGGTGCTATTTTAAA
AAATAACATCGTAAATACGTGGAGAAAACATTATATTATTAATGAAGGATTTTACGAAATAGAGGGACCT
ACAATAAATCCTTATGAAGTTTTAAAAGCTTCTGGACACGTAGACAACTTTACGGACCCATTAGTACAAT
GTAAAGAATGTAATGAGTCATTTAGGGCAGACCACATAATTGAAGAAAATGTTGATATTGATACCGAAGG
TAAAACACTCGATGAATTACAAGCTTTAATCACTGAAAACGATATAAAATGTCCACTTTGTGGCGGTGAA
TTTAAAGAAGTTGACACTTTCAATCTAATGTTTAAAACTTCAATCGGACCAAGCGGTAAAAGAGTAGCAT
TTATGAGACCGGAAACCGCACAAGGTATATTTATCCAATTTAAAAGAATAAACCAGTTTTTTAGAAATAA
ATTACCGTTCGGGGCTGTTCAAATAGGTAAATCATACAGGAATGAAATTTCACCAAGACAGGGAGTAATA
AGACTTAGGGAATTTAGCCAAGCTGAAGCTGAATTTTTCATACACCCTGATAAAAAGAACTATGAGAAGT
TTGAACGTGTAAAAGATATGGTTTTACCATTATTGCCTTCAAATAACCAAGAAGACGAAACATTGTCTGC
AGAGGATAAAATCGTTAAAATGACTTTGGGTGAAGCTGTAGAAAAAGGTATCGTAAAAAATAAAGCTATT
GCATACTTTATTTCAATAACTGCTAATTTCTTACTCGACGTCGGAATAGATGCAAGTAAAATGAGATTTA
GACAACACTTGCCTAACGAAATGGCACACTATGCTTCAGATTGTTGGGATGCAGAACTTTATTCCGATAG
ATTTGGATGGGTTGAATGTGTGGGTGTAGCAGATAGAACCGATTACGATTTAAAATCACATATGGCTACA
AGTGGTGAAGATTTAAGCGTTTTCGTAGAATATGAAGAACCTAAGGAAATTGAAACCTTTGATATTGAAT
TAAACTTTAAAGCACTGGGAAAAACATTTAAAGGAGATTCAAAAATAATTCAAAAATTAATTTCAGAAAT
GGATTATCAAAAAATTGAAGAAATGGTTTCCGGCATCGAAAATAATGAAAAAGGCAATAAATATATTTTA
AAAGCAGAAGATGGTAAGGAATTTGAATTAACAAGTGAATACCTCACTGCTAAAAAGATAACTAAAACAG
TAAACGGCGAAAAAGTAATTCCTCACGTTATTGAGCCTTCATACGGTGTTGATAGGATTACTTACTTTGT
TATTGAACACGCTTTCAATGAAGAAGAAGACAGAACCTTTATGAAATTAGCACCAAGTGTAGCACCTATT
AAAGCGGGCGTTTTCCCATTAGTAAATAAAGAGCAAATGCCAATTATTGCAAGGGAAATCGAAGAAACAC
TTAGAAATTCGGGAATAATCGCAGAATATGACGATAGCGGTGCTATTGGTAGAAGATATTTAAGAATGGA
TGAGGTGGGTACACCGTTCTGCATCACCGTTGACGGTGAATCCTTAGATAGCGGAACCGTAACAATCCGT
GAAAGAGATGAAAGAACTCAAAAAAGATTAAAAATCGAAGAATTAGGTGAATATATTAATAATTCTTTAA
AATAA

62 1751 observed: 5.7% expected: 2.1% * 0.6% (95% confidence interval)

Methanococcus voltae strain A 2 Ga0416753_02, whole genome shotgun sequence NCBI Reference Sequence:
NZ_JAGGMU010000002.1: 191261-191872 ATPase subunit E

ATGGGAGCGGAAAAGATAACTTCCAAAATTAAAGAAGATGCAAAATTAAAAGCTGATTCAATCGTAGCTG
ACGCACAAGCTAAATACGAAGCAACAATGGCAGAAGCTAAAGAAGAAGCTGAAAAAAGAAAGCAAGCTAT
TCTTAGAAAAGGAGAAAAAGAAGCAGAAATGGCTGAAAACAGAATTTTAGCTGATGCAAGATTATCCTCA
AAAAAGAAATTGCTTGAAGAAAGAGAAAATACAATTCAAATGACACTCGAAAAATTAGAGGAAGACTTAA
TGAAATTACCTCAAAAAGATGAATACAAAGACATCTTAACAGGTATGGTAATTAAAGGCGTTCTCTCAAT
CGGTGGCGGAGAATTGACACTCGAAATGAACAAGAATGACTTCGAATTAATCGGTGACGAAACTTTGTGG
AAGCTCGAAAAAGAAGTCGAAGAAAAATTGAATATTGTAACAGTCTTGAAAAAAGGCGAACCAATCGATA
TAATCGGCGGATGTATTGTTAAATCAGCAGATGGTACAAAAGTATCCGACAACAGTCTTGAATCAACATT
CAAAAGAAATTTAGATAGTGTAAGAGCAAAAATAGCAGATTTATTATTCTAA

31 608 observed: 5.1% expected: 2.1% * 1 (95% confidence interval)

Table S4. rRNAs and rproteins from different species presented in the evolutionary order by G. Caetano-Anollés (given in Harish, A.,
and G. Caetano-Anollés. 2012. Ribosomal history reveals origins of modern protein synthesis. PLoS ONE. 7:e32776) : Nb of observed
pentamers among the pentamer set {ATTCA TTCAA TCAAG CAAGA AGATG GATGA ATGAA TGAAT} (in red), Nb of
nucleotides in the sequence (in black), Nb of expected pentamers with its standard deviation (in red), Nb of standard deviations between
observed and expected numbers (in blue).

Methanococcus maripaludis strain DSM 2067 chromosome, complete genome GenBank: CP026606.1: 1573556-1574872 S12

ATGGCAATTAAAAACGTTTCAATCGTGTACCCGAATAAATTTGGCGGAGGGATAGCATGTCTTGCAGTGC
ATGTTTTAACCGGCCACTTAAACAAGTACTCAGATATTTCTGCAAATGCGTATTTTATAGAAAATTACTC
GAAAATTAAGAACAATGACGCTATTTTAATAACTTTACAGTACGAAAACGACTATTTTAACGTTGTAAAA
ATTGTAAAAGAATTAAAAGCTCAAAATCCAAACGCTATTTTTATTGCAGGGGGTCCCTGCGCCATTTCAA
ACCCGCTAACTATTCAGGAATTTTTTGATGCATTTGTTGTCGGTGAAATTGAAGGAACTGATACAATGTA
CCAATTGATAAATGGTAATTTTGAAATTCCTGGAGTATATGTTCCGAAAAATTATAATAATGAAAAAATT
AAAAGAATATATCCAAAAAAACTCGGGATAGATGATTATCCAATAGCCCAAGTTACGCATGAATCGGGAG
CTTATGGAAAAGCTTATCTTCTTGAAATTGGAAGGGGTTGCATTAGAAACTGTAAGTTTTGCATGGCCAA



ATGCATCTACGCTCCTCCAAGATATCGAAAAATTGAAGATTTAAAGTATCTGGTCGATGAAGGATTAAAA
AACACCGATGCAGACAAGGTTTCACTAATTGCCCCATCTGTAAGTGATTATAAGTATGTACTAGATTTAT
GCGCACACATCTCTGAAAAAAATGTGTTAATTTCGCCTTCATCATTACGGGCAGATACAATTACTGATGA
ACTGCTTGACTTTTTAAATCTGAAAACATTGACGATAGCACCCGAAGCAGGTAGCGAAGTTCTGCGAAAA
AAAATTGATAAAGGAGTCACTGAAGAAAATATTTTAAATGCAGTTGATATTGCTAAAACACACGGAATAT
CTACCGTAAAACTTTATTATATGGTTGGTTTTCCTGATGAATCAGAAGATGATATTGAAGAAATAATAAA
TTTAACAAAAAAAATAAAAGATAACGTTCGAAAAGTAGATGTTAGCATAAACCCAATGGTTCCAAAGCCC
CACACTCCTTTCGAAGACTTTGAATTTGACATGGACTCAAAAACGAAGATAAAATATATCGAAAAAAGTC
TGCGAAAAATAAAAGTTAGTGTTGATTTTGAAAAATTCAATTCTATGGTTGCACAGACCGTTCTTGCAAG
AGGGGGAAGTGAACTTTCAAAAGTTTTAAATGAGTCAAGAAACACAATCGAACTTATTAAAAATGTGGAT
TTGGATAATTACATTAATAAAATCGAAGAAAAACCTTGGGATTTTATAGAAATCTAA

27 1314 10.26 (3.2) 5.2
Methanococcus maripaludis strain DSM 2067 chromosome, complete genome GenBank: CP026606.1: 387848-388039 S17

TTGGGAAGAATAAGGCAAACATTCATCAAAAGAACCGGTGAAGAACTCATTGAGAAATTTGCAGACAAGT
TCACAAGCGATTTTGAAGAAAACAAAAAAGCTGTTGAAGAAGTTGCAATGATCTCAACAAAACCATTGAG
AAACAGAATAGCAGGTTATGTTACTGCTAAAGTAAAAAAAATGAACGCATAA

2 188 1.47 (1.2) 0.44

Methanococcus maripaludis strain OS7mutl chromosome, complete genome NCBI Reference Sequence: NZ_CP020120.1: 1380141-
1380545 S9

GTGAAAGTAGTCCACACAGTAGGTAAAAGAAGAACCGCAATTGCAAGAGCTACTGCAAAAGAAGGAAGCG
GTAAAATCAGAATTAACAAAAAACCATTAGAATTAATGGAACCTAAATACATCAAAATGAAATTAATGGA
ACCTGTTATCTTAGCAGGCGAAGCTTTAAGCAACATTGACGTAGATATTGATGTTAAAGGTGGCGGTATA
GTAAGCCAAATGGATGCTACAAGAACCGCTTTAGGTAAAGCTATTGTTGAATTTACTGGTAAAATGGATT
TGAAAGAAAAATTCTTAAGTTACGACAGAACATTACTTGTCAGTGACGCAAGAAGAACCGAACCACACAA
ACCAAGTAAGTCCTCAAAAGGTCCAAGAGCTAAAAGACAGAAATCATACAGATAA

6 401 3.13 (1.77) 1.62
Methanococcus maripaludis strain DSM 2067 chromosome, complete genome GenBank: CP026606.1: c1304042-1303581 L22

ATGGCTAAACTAAAATACAAAGTTGAAGCTGACCCAAAGAACACTGCAAGAGCTATGGGCAGAACTTTAA
GAATATCAAGAAAACATGCTATTGAACTTTGCAGAGAATTAAGTGGAATGAAATTAGATGCTGCTGTTGC
ATACTTAAACAGAGTAATCGCATTAGAAACTCCTGTTCCATTCAAAGTTCACAACAAAGACTTACCACAC
AGAAAAGGAAAAATTGGAACACACTCAGGTAGATTCCCACAGAAAGCTTCGTTAGAAATCTTAAACGTTT
TAGATAACGCTAAGAAAAACGCTGAGCAAAAAGGATTAAACACAGAAAAATTAAGAATTAAACACATATC
ATCAAACAGAGGCTTCACAATTAAAAGATATATGCCAAGAGCATTTGGTAGAGCAAGCCCTAAAAACCAA
GAAACAATACATATCCAAGTAATCCTTGAAGAATTCTACTAA

7 1.5% 458 3.6 (1.9) 1.8

Methanococcus maripaludis strain OS7mutl chromosome, complete genome NCBI Reference Sequence: NZ_CP020120.1: 1575149-
1576153 L3

ATGGGTATGAAAAAAAATAGACCTCGTAGAGGTTCCCTAGCATTTAGCCCAAGAAAAAGAGCTAAGAAAT
TAGTTCCTAAAATCAGATCATGGCCTGCAGATAAAAAAGTAGGGCTCCAAGCATTCCCTGTATACAAAGC
AGGAACAACACATGCTTTATTGATCGAAAACAACCCTAAAAGTCCAAACAGCAGTCAGGAAGTATTCACA
CCCGTAACTGTATTAGAAACACCGGACGTTACCGTAGCAGGAATCAGACTCTACGAAAAAACAACCAAAG
GGTTAAAAGCATTAACTGAAGTATGGGCTGAACAGTTAGATAGCGACTTAGGAAGAAAATTAACTTTAGT
TAAGAAAGAAGAGAAAAAAACTGTTGACGCTTTAGACGCAGTTTTAGAAAAAGCTACAGAAGTAAGAGCT
ATTGTTCACACAAACCCAAAAACTACAGGAATTCCAAAGAAAAAACCTGAAGTTGTTGAAATTAGAATCG
GTGGATCATCAGTTGCTGAAAGATTAGCTTATGCTAAAGAAATCTTAGGCAAAACACTCGCAATTAGCGA
TGTTTTCGAAGCTGGCGAAATTATCGATACCTTAGCAATTACAAAAGGTAAAGGATTCCAAGGATCAGTT
AAAAGATGGGGAATCAAAGTTCAATTTGGAAAACACCAAAGAAAAGGTGTTGGTAGACACACAGGTTCAA
TCGGCCCATGGAGACCTAGAAGAGTTATGTGGACTGTACCATTACCTGGTCAAATGGGTTTCCACCAAAG
AACTGAATACAACAAAAGAATCTTAAAATTAGGCAGCGAAGGCGCTGAAATTACACCTAAAGGCGGATTC



TTAAACTACGGTGCTGTTAAAAACGGCTACGTTGTAGTTAAGGGAACTGTTCAAGGTCCTGCAAAAAGAT
TAGTAGTTTTAAGAGGATCTGTAAGAGCTGCTGAAGACAAATTCGGCTTACCTGAAATTGCTTACATCAG
TACAGAATCCAAACAAGGAAACTAA

9 1001 7.8 (2.8) 0.4
Methanococcus maripaludis L4

ATGAATGTTAAAGTTTACAATTTAGATGGTTCTGAAAAGGGAGATATTGAATTACCCGCTGTATTTGAAGCAGAA
TACAGGCCTGATTTAATTAAAAGGGCAGTAATCTCATCATTAACCGCAAAATTACAACCAAAAGGTTGCGATGCA
TTTGCAGGATACAGAACTTCAGCAAAATCAATCGGAAAAGGACACGGTAAAGCTAGAGTTAGAAGAACCGCACAA
GGTGCTGGTGCATTCGTACCCCAAGCAGTTGGTGGAAGAAGAGCTCACCCTCCTAAAGTTGAAAAAATCTTATTC
GAAAGAATAAACAGAAAAGAAAAATTAAAAGCATTAGCAAGTGCTATTGCAGCTTCAGCAAACCCTGAAATCGTT
TCAGCAAGAGGCCACAAAATTGAAGGTGTTCCTTCATTACCTTTGGTTGTTAACGCAGAATTTGAGAGCCTTGTT
AAAACAAAAGAAGTTTTAGAAGTTTTCAAAACTTTAAAATTAGATGCTGACTTAGAAAGAGCTAAAGACGGCGTT
AAAATTAGAGCAGGAAGGGGAAAATTAAGAGGAAGAAAATACATAAAACCAAAAAGTGTTTTGGTTGTTGTAGGC
GATGTATGTGAAGCAATTACTGCATCAAGAAACCTCGCAGGTGTAGATGTAATTACAGCTAACGATTTAAGCGCA
ATACACATTGCACCAGGAACAATGGCTGGAAGATTAACACTCTGGACTGAAAATGCCATTGAAAAAATAAACGGA
AGATTTTAA

9 755 5.9 (2.4) 1.3

Methanococcus maripaludis L1

ATGGACAGTGAAAAAATACTGAACGCAGTGAAGGAGGCTCGAACTCTTGCTAAGCCGCGAAACTTCACGCAATCC
GTTGATCTCATCGTCAACTTAAAAGAGTTGGATCTTTCAAGACCTGAAAACAGGTTGAAAGAGCAAATCGTTTTA
CCAAGTGGAAGAGGTAAAGACGTAGCGATTGCGGTTATTGCGAAAGGTGACTTGGCTGCTCAAGCAGAAGATATG
GGCCTCACTGTAATAAGACAGGAAGAATTAGAAGAATTAGGTAAAAACAAAAAAACAGCTAAAAAAATTGCTAAC
GCACACGGCTTCTTTATCGCTCAAGCTGATATGATGCCATTGGTCGGTAAATCATTAGGTCCGGTTCTAGGTCCT
AGAGGTAAAATGCCACAACCAGTGCCTGCAAATGCAAACTTAGCTCCATTAGTTGCTAGATTCCAAAAAACCGTT
GCAATAAACACCAGGGATAAAGCATTATTCCAGGTATACATCGGAACAGAATCAATGAGCGACGATGAACTTGCT
GCAAATGCCGAAGCAATTTTAAACGTAGTGTCTAAAAAATACGAAAAAGGACTCTACCACGTTAAAAATGCATTT
ACAAAACTTACAATGGGCGCAGCTGCTCCTATTGAGAAATAG

6 638 5 (2.23) 0.45

Methanococcus maripaludis strain OS7mutl chromosome, complete genome NCBI Reference Sequence: NZ_CP020120.1: 1464911-
1465375 L30

ATGGCTTACGCAGTTGTAAGAGTCAGAGGAAGCGTAGGTGTTAGAGGAGACATCGCAGATACCATGAAGA
TGTTAAGACTACACCGTGTAAACCACTGTGTTATAATTCCAGATACAGAACACTACACTGGAATGATAAA
AAAAGTTAAAGACTATGTAACCTACGGTGAAATCGATAAAGATACACTTGTAGCTTTAATTTTAAAAAGA
GGAAGACTTCCTGGAAACAAAAGATTATCTGAAGAACTCGTAAAAGAGTTAACAGAACTTCCAGTTGAAG
AGTTAGCTGAAAAAGTAATTGCTGGCGAAATTAAAATAAAAGACACACCAATAAAACCTGTATTCAGATT
ACATCCTCCAAGAAAAGGATATGATAGAGCAGGAGTTAAAAAAGGATTCTCAATTGGTGGTGCCTTAGGT
TACAGATCTGGTAAAATCAACGATTTATTGAACAAAATGATGTAA

4 461 3.6 (1.9) 0.2
Homo sapiens ribosomal protein S12 (RPS12), mMRNA NCBI Reference Sequence: NM_001016.4

CTCTTTCCCTGCCGCCGCCGAGTCGCGCGGAGGCGGAGGCTTGGGTGCGTTCAAGATTCAACTTCACCCG
TAACCCACCGCCATGGCCGAGGAAGGCATTGCTGCTGGAGGTGTAATGGACGTTAATACTGCTTTACAAG
AGGTTCTGAAGACTGCCCTCATCCACGATGGCCTAGCACGTGGAATTCGCGAAGCTGCCAAAGCCTTAGA
CAAGCGCCAAGCCCATCTTTGTGTGCTTGCATCCAACTGTGATGAGCCTATGTATGTCAAGTTGGTGGAG
GCCCTTTGTGCTGAACACCAAATCAACCTAATTAAGGTTGATGACAACAAGAAACTAGGAGAATGGGTAG
GCCTTTGTAAAATTGACAGAGAGGGGAAACCCCGTAAAGTGGTTGGTTGCAGTTGTGTAGTAGTTAAGGA
CTATGGCAAGGAGTCTCAGGCCAAGGATGTCATTGAAGAGTATTTCAAATGCAAGAAATGAAGAAATAAA
TCTTTGGCTCACA

13 499 3.9 (2) 4.6

Homo sapiens ribosomal protein S17 (RPS17), transcript variant 1, mRNA NCBI Reference Sequence: NM_001021.6



GTTTCCTCTTTTACCAAGGACCCGCCAACATGGGCCGCGTTCGCACCAAAACCGTGAAGAAGGCGGCCCG
GGTCATCATAGAAAAGTACTACACGCGCCTGGGCAACGACTTCCACACGAACAAGCGCGTGTGCGAGGAG
ATCGCCATTATCCCCAGCAAAAAGCTCCGCAACAAGATAGCAGGTTATGTCACGCATCTGATGAAGCGAA
TTCAGAGAGGCCCAGTAAGAGGTATCTCCATCAAGCTGCAGGAGGAGGAGAGAGAAAGGAGAGACAATTA
TGTTCCTGAGGTCTCAGCCTTGGATCAGGAGATTATTGAAGTAGATCCTGACACTAAGGAAATGCTGAAG
CTTTTGGACTTCGGCAGTCTGTCCAACCTTCAGGTCACTCAGCCTACAGTTGGGATGAATTTCAAAACGC
CTCGGGGACCTGTTTGAATTTTTTCTGTAGTGCTGTATTATTTTCAATAAATCTGGGACAACAGCCTT

8 1.7% 484 3.8 (1.9) 2.2

Homo sapiens ribosomal protein S9 (RPS9), transcript variant 1, mMRNA NCBI Reference Sequence: NM_001013.4

CTCTTTCTCAGTGACCGGGTGGTTTGCTTAGGCGCAGACGGGGAAGCGGAGCCAACATGCCAGTGGCCCG
GAGCTGGGTTTGTCGCAAAACTTATGTGACCCCGCGGAGACCCTTCGAGAAATCTCGTCTCGACCAAGAG
CTGAAGCTGATCGGCGAGTATGGGCTCCGGAACAAACGTGAGGTCTGGAGGGTCAAATTTACCCTGGCCA
AGATCCGCAAGGCCGCCCGGGAACTGCTGACGCTTGATGAGAAGGACCCACGGCGTCTGTTCGAAGGCAA
CGCCCTGCTGCGGCGGCTGGTCCGCATTGGGGTGCTGGATGAGGGCAAGATGAAGCTGGATTACATCCTG
GGCCTGAAGATAGAGGATTTCTTAGAGAGACGCCTGCAGACCCAGGTCTTCAAGCTGGGCTTGGCCAAGT
CCATCCACCACGCTCGCGTGCTGATCCGCCAGCGCCATATCAGGGTCCGCAAGCAGGTGGTGAACATCCC
GTCCTTCATTGTCCGCCTGGATTCCCAGAAGCACATCGACTTCTCTCTGCGCTCTCCCTACGGGGGTGGC
CGCCCGGGCCGCGTGAAGAGGAAGAATGCCAAGAAGGGCCAGGGTGGGGCTGGGGCTGGAGACGACGAGG
AGGAGGATTAAGTCCACCTGTCCCTCCTGGGCTGCTGGATTGTCTCGTTTTCCTGCCAAATAAACAGGAT
CAGCGCTTTACAA

9 709 5.5 (2.35) 1.49

Homo sapiens L3 mRNA, complete cds GenBank: AY598322.1

ATGATGGCCACTCCGAACCAGACCGCCTGTAATGCAGAGTCACCAGTGGCCCTGGAGGAGGCCAAGACCT
CTGGTGCCCCGGGGAGCCCCCAAACACCCCCTGAGCGTCATGACTCTGGTGGTTCCCTGCCCCTGACACC
GCGGATGGAGAGCCACTCAGAGGATGAAGATCTTGCTGGGGCTGTCGGTGGCCTGGGCTGGAACAGTAGG
AGTCCCCGGACCCAGAGCCCAGGGGGCTGCTCAGCGGAGGCTGTGCTGGCCCGGAAGAAACACCGTCGGC
GGCCATCGAAGCGCAAAAGGCACTGGCGACCCTACCTGGAGCTGAGCTGGGCTGAGAAACAACAGCGGGA
TGAGAGGCAGAGCCAGAGGGCCTCCCGGGTCCGCGAAGAGATGTTCGCCAAAGGCCAGCCCGTGGCCCCC
TACAACACCACCCAGTTCCTGATGAATGACAGGGACCCGGAGGAGCCCAACTTGGATGTGCCCCATGGGA
TCTCCCACCCAGGTTCCAGTGGGGAGAGTGAGGCCGGGGACAGTGATGGGCGGGGCCGAGCGCACGGTGA
GTTCCAGCGGAAGGACTTCTCTGAGACTTACGAACGCTTCCACACCGAGAGCCTGCAGGGCCGCAGCAAG
CAGGAGCTGGTGCGAGACTACCTGGAGCTGGAGAAGCGGCTGTCGCAGGCGGAGGAGGAGACTAGGAGGC
TGCAGCAGCTGCAGGCGTGCACCGGCCAGCAGTCCTGCCGCCAGGTGGAGGAGCTGGCTGCCGAGGTCCA
GAGGCTCCGGACCGAAAACCAGCGGCTTCGTCAGGAGAACCAGATGTGGAACCGAGAGGGCTGCCGCTGT
GATGAGGAGCCGGGTACCTAG

9 1.3% 657 5.1 (2.3) 1.7

Homo sapiens ribosomal protein L22 (RPL22), mMRNA NCBI Reference Sequence: NM_000983.4

CCTTTCTAACTCCGCTGCCGCCATGGCTCCTGTGAAAAAGCTTGTGGTGAAGGGGGGCAAAAAAAAGAAG
CAAGTTCTGAAGTTCACTCTTGATTGCACCCACCCTGTAGAAGATGGAATCATGGATGCTGCCAATTTTG
AGCAGTTTTTGCAAGAAAGGATCAAAGTGAACGGAAAAGCTGGGAACCTTGGTGGAGGGGTGGTGACCAT
CGAAAGGAGCAAGAGCAAGATCACCGTGACATCCGAGGTGCCTTTCTCCAAAAGGTATTTGAAATATCTC
ACCAAAAAATATTTGAAGAAGAATAATCTACGTGACTGGTTGCGCGTAGTTGCTAACAGCAAAGAGAGTT
ACGAATTACGTTACTTCCAGATTAACCAGGACGAAGAAGAGGAGGAAGACGAGGATTAAATTTCATTTAT
CTGGAAAATTTTGTATGAGTTCTTGAATAAAACTTGGGAACCAAAATGGTGGTTTATCCTTGTATCTCTG
CAGTGTGGATTGAACAGAAAATTGGAAATCATAGTCAAAGGGCTTCCCTTGGTTCGCCACTCATTTATTT
GTAACTTGACTTCTTTTTTTTTCTGCTTAAAAATTTCAATTCTCGTGGTAATACCAGAGTAGAAGGAGAG
GGTGACTTTACCGAACTGACAGCCATTGGGGAGGCAGATGCGGGTGTGGAGGTGTGGGCTGAAGGTAGTG
ACTGTTTGATTTTAAAAAGTGTGACTGTCAGTTGTATCTGTTGCTTTTCTCAATGATTCAGGGATACAAA
TGGGCTTCTCTCATTCATTAAAAGAAAACGCGACATCTTTCTAAGATTCTCTGTGGGAAAATGACTGTCA
ATAAAATGCGGGTTTCTGGGCCATTCGTCTTACTTTCATTTTTTGATTACAAATTTCTCTTGACGCACAC
AATTATGTCTGCTAATCCTCTTCTTCCTAGAGAGAGAAACTGTGCTCCTTCAGTGTTGCTGCCATAAAGG



GGTTTGGGGAATCGATTGTAAAAGTCCCAGGTTCTAAATTAACTAAATGTGTACAGAAATGAACGTGTAA
GTAATGTTTCTACAGGTCTTTGCAACAAACTGTCACTTTCGTCTCCAGCAGAGGGAGCTGTAGGAATAGT
GCTTCCAGATGTGGTCTCCCGTGTGGGGCCCAGCAATGGGGGCCCCTGATGCCAAGAGCTCTGGAGGTTC
TTGAAAGAGGGGACACGAAGGAGGAGTGACTGGGAAGCCTCCCATGCCAAGGAGGTGGGAGGTGCCCTGG
AAATAGCTGCCTCATGCCACTTAGGCCATGACTGGATTTAATGTCAGTGGTGTGCCACAGTGCAGAGGCT
AGACAACTGAAAGGGGCTACCAAGGCTGGGAAAAAAATGCAATTGTTGCTGTGAGTGACTTTGAAAGACT
CTGGTGCCTTGTGGTGCCCTTCTGAAATTCAAACAGTAATGCAAAAGTGTCTGCATTAGAATTTACGGTG
TCTAAAATTCATGTTTTTAAAAGAGCTTGCCTACAGATGGTTTCCACACTTGAAATTGTGCCCTGCGAGT
TGCATAGCTGGAAGTTCAATGCTCAGTCCTACCTTGGCTCCCATTAAACATTTGGTGCTCTGTGGATTGA
GTTGAACGTGTTGAGGCTTTGCAATTTCACTTGTGTTAAAGGCTCTGGCATTTTTCCATTTCTATGCAAA
TTTCTTTGAAGCAGAATTGCTTGCATATTTCTTCTCTGCCGTCACAGAAAGCAGAGTTTCTTTCAAACTT
CACTGAGGCATCAGTTGCTCTTTGGCAATGTCCCTTAACCATGATTATTAACTAAGTTTGTGGCTTGAGT
TTACAAATTCTACTTGTTGCATTGATGTTCCCATGTAGTAAGTCATTTTTAGTTTGGTTGTGAAAAAACC
CTGGGCTGAAGTTGGCATTTCAGTTAAAAGAAAAAAAGAAACTAGTCCCAGATTTGAAAACTTGTAATAA
AATTGAAACTCACTGGTTTTCTATGTCTTTTTGAACTCTTGTAATCGAGTTTTGATCATATTTTCTATTA
AAGTGGCTAACACCTGGCTACTCTTACTGTA

16 0.7% 2057 16 (4) O

Homo sapiens L4 mRNA, complete cds GenBank: AY598323.1

ATGTTTGGTTTTCACAAGCCAAAGATGTACCGAAGTATAGAGGGCTGCTGTATTTGCAGAGCTAAGTCCT
CCAGTTCTCGATTCACTGACAGTAAACGCTATGAAAAGGACTTCCAGAGCTGTTTTGGATTGCATGAGAC
TCGTTCAGGAGACATCTGCAATGCCTGTGTCCTGCTTGTGAAAAGATGGAAGAAGTTGCCAGCAGGATCA
AAAAAAAACTGGAATCATGTGGTAGATGCAAGGGCTGGACCCAGTCTAAAGACTACATTGAAACCAAAGA
AAGTGAAAACTCTATCTGGGAACAGGATAAAAAGCAACCAGATCAGTAAACTGCAGAAGGAATTTAAACG
TCATAATTCTGATGCTCACAGTACCACCTCAAGTGCCTCCCCAGCTCAATCTCCTTGTTACAGTAACCAG
TCAGATGACGGCTCAGATACAGAGATGGCTTCTGGTTCTAACAGAACACCAGTTTTTTCCTTTTTAGATC
TCACTTACTGGAAAAGACAGAAGATATGTTGTGGGATCATCTATAAAGGCCGTTTTGGGGAAGTCCTCAT
TGACACACATCTCTTCAAGCCTTGCTGCAGCAATAAGAAAGCAGCTGCTGAGAAGCCAGAGGAGCAGGGG
CCAGAGCCTCTGCCCATCTCCACTCAGGAGTGGTGA

10 662 5.17 (2.3) 2.1

PREDICTED: Homo sapiens mitochondrial ribosomal protein L1 (MRPL1), transcript variant X2, mRNA NCBI Reference
Sequence: XM_047416090.1

GCAATCCGGAGTGCCCAACATGGCGGCGGCCGTAAGGTGCATGGGTAGAGCCTTGATACATCATCAAAGG
CATAGCCTTTCCAAGATGGTTTATCAGACATCACTTTGTTCTTGTTCTGTAAACATCCGAGTGCCCAACA
GACATTTTGCTGCTGCTACAAAGTCTGCAAAGAAAACAAAAAAAGGTGCTAAAGAAAAAACACCAGATGA
GAAAAAAGATGAAATAGAAAAAATAAAAGCATATCCCTATATGGAAGGCGAACCTGAGGATGATGTCTAT
TTAAAACGCTTATACCCGAGACAGATATATGAGGTGGAGAAAGCTGTTCACTTACTTAAGAAATTTCAAA
TTCTTGACTTTACTAGTCCAAAGCAAAGTGTTTATCTTGATTTGACACTGGATATGGCACTGGGAAAGAA
GAAAAACGTGGAGCCATTTACCAGTGTTCTTAGTTTGCCATACCCATTTGCTTCCGAAATCAATAAAGTT
GCTGTATTTACAGAGAATGCATCAGAGGTCAAAATAGCGGAAGAAAATGGAGCTGCATTTGCAGGAGGCA
CTAGTCTGATACAGAAGATTTGGGATGATGAAATTGTTGCAGACTTTTACGTAGCTGTTCCAGAAATAAT
GCCTGAACTTAATCGATTAAGGAAGAAACTGAATAAAAAATATCCAAAGCTTTCTCGAAATTTTAAACTG
CCTATGGGTAGTTGCTTTCACTTATAGCTGTAGTGCTCCTGAGCCAACTGAACAACTGCTGAGATAATCC
TAGGAATAATGTATGCTGAGGGTATGCCGTGCTCTCTATGTAATGAGTTCCTCACATTGATTCATCTATG
GAAGACTTGCTTGAGCATGGTGGGAGTGATGTCTCTTCAGTGGCACAGTCTTCATTCTATTTCTTACCCT
TTAAATAATTCACATTTTTCAGTGCATGGAATTAAATTTT

14 946 7.4 (2.7) 2.4
Homo sapiens ribosomal protein L30 (RPL30), mRNA NCBI Reference Sequence: NM_000989.4

CCTTTCTCGTTCCCCGGCCATCTTAGCGGCTGCTGTTGGTTGGGGGCCGTCCCGCTCCTAAGGCAGGAAG
ATGGTGGCCGCAAAGAAGACGAAAAAGTCGCTGGAGTCGATCAACTCTAGGCTCCAACTCGTTATGAAAA
GTGGGAAGTACGTCCTGGGGTACAAGCAGACTCTGAAGATGATCAGACAAGGCAAAGCGAAATTGGTCAT
TCTCGCTAACAACTGCCCAGCTTTGAGGAAATCTGAAATAGAGTACTATGCTATGTTGGCTAAAACTGGT
GTCCATCACTACAGTGGCAATAATATTGAACTGGGCACAGCATGCGGAAAATACTACAGAGTGTGCACAC



TGGCTATCATTGATCCAGGTGACTCTGACATCATTAGAAGCATGCCAGAACAGACTGGTGAAAAGTAAAC
CTTTTCACCTACAAAATTTCACCTGCAAACCTTAAACCTGCAAAATTTTCCTTTAATAAAATTTGCTTGT
TTTAAAAA

2 494 1.9 (1.4) 0.7

Table S5. Glycyl-tRNA ligase sequences from different species with after the sequence: Nb of observed pentamers among the pentamer
set {ATTCA TTCAA TCAAG CAAGA AGATG GATGA ATGAA TGAAT?} with percentage among the set of pentamers of the
sequence (in red), Nb of nucleotides in the sequence (in black), Nb of expected pentamers with its standard deviation (in red), Nb of
standard deviations between observed (in blue) and probability of this event (in green).

Acinetobacter baumannii strain ATCC BAA-1790 chromosome, complete genome GenBank: CP042841.1: ¢395610-393541 Glycyl-
tRNA synthetase subunit beta

ATGAGCAAACATACTGTTTTATTCGAACTTGGCTGTGAAGAGCTTCCACCAAAAAGCTTAAAAACATTAC
GTGATGCACTACAAGCAGAAACTGTAAAAGGCTTAAATGAAGCAGGTTTAAACTTCGCATCTGTTGAAGC
TTATGCCGCTCCACGTCGTTTAGCGCTTAAAATTGTAGATGTAGATGCTGCTCAAGCGGATACACAAAAA
CGTTTTGACGGCCCTGCTGTTCAAGCAGCTTACGATGCAGAAGGCAAACCGACTAAAGCACTTGAAGGTT
TTATGCGCGGTCAAGGTATTACTGTTGATCAGCTTTCTACATTCCAAGCAGGTAAAGTTGAAAAAGTTTG
CTATTTAAAAGATGTGAAAGGCCAAAGCCTTGACACTTTGCTTCCACAGATTTTACAAACTGCGTTAGAC
AATTTACCAATTGCTAAGCGCATGCGTTCTGCTGCAAGCCGTACCGAATTTGTACGTCCAGTGAAATGGG
TTGTCTTACTCAAAGATGACCAAGTTATTGAGGCGACTATTCAAGATCACAAAGCTGGTAATGTGACTTA
TGGTCACCGTTTCCATGCACCTGAAGCTGTGACCTTAGCGCATGCAAATGACTATTTAGCTGCGTTAGAA
AAAGCATATGTTGTAGTGAACTTTGAAAAGCGTCAAACAACTATTCAAGAACAAGTGAAAAAGTTAGCTG
ATGAAGTGAACGCAACTGCGATTGTTCCAGCTGACTTACTTGATGAAGTAACAAGTCTGGTTGAATGGCC
TGTAGCTTTACGTGCAACTTTTGAAGAACGCTACTTAGCTGTTCCTCAAGAAGCGCTCATTACGACAATG
CAAGACAACCAGAAGTATTTCTGTTTGATCAATGCGGAAGGTAAATTACAGCCTTACTTCATTACTGTTT
CAAATATTGAGTCTAAAGACCCGACTCAAATTATTGAAGGTAACGAAAAAGTTGTTCGCCCTCGTTTGTC
TGATGCTGAGTTCTTCTTCTTACAAGATCAAAAGCAACCGCTTGCATCTCGTAAAGAAAAATTAGCAAAC
ATGGTATTCCAAGCACAGCTTGGTACGCTTTGGGACAAATCAACACGTATTGCAAAACTTGCAGTTGCAT
TATCTTCAATCACTGGTGCAAACCCAGCGGATGCTGAAAAAGCTGCATTACTTGCTAAATGTGACTTAAC
TTCTGAACTTGTAGGTGAGTTCCCCGAACTTCAAGGTATTGCGGGTACTTACTACGCGCGTATTGAAGGC
GAAAACACTGAAGTTTCAGAAGCTTTAGGTGAACAATACTTACCAAAATTTGCGGGTGATGTTTTACCTA
AAACCAAAACAGGTACAACCATTGCCCTTGCTGACCGTTTAGATACGCTTGTTGGTATTTTCGGTATTGG
ACAAGCGCCTACAGGTTCTAAAGACCCATTTGCTCTTCGCCGTTCAGCAATTGGTATCTTACGCTTAATC
ATTGAAAATGAATTAGATGTAACAATTGAAGAGCTAGTTAATCTTGCACTTCAAGGTTATGGCGATATCG
TTAAAGACCACGACAAAACTCGTGCTGATGCGGTTGCATTCTTGGAAGGTCGTTACCGTGCTAAGTATGA
AGACCAAGGCGTTGCTGTTGACGTCCTTCAAGCAGTTCAAGCTCTTGCACCAAAATCTCCACTTGATTTT
GACAAGCGCGTAAATGCTGTTAACCACTTCCGTACATTACCTGAAGCTGCTGCACTTGCTGCTGCAAACA
AACGTGTTGCTAACATTCTTGCAAAAGAAACAGCACCAGAAGGTTCTGTCGTTGAAGCGAACTTGGTTGA
AGATGCTGAAAAAGCATTATTTGCTGAGCTTCAAGCAGTGACACCTGTGGTTGAACCATTACTTGCAGCA
AAAGACTACACAGCTGCCCTTTCTAAGCTTGCAGCACTTCGCGCGCCGATTGATGCATTCTTTGATGGTG
TAATGGTAATGGCAGATGATGCTGACCTAAAAGCAAACCGTTTACGTTTATTAGCTCAGTTACGTAACTT
GTTTACTGCTGTGGCTGATGTGAGTGTGTTGCAGGGTTAA

44 2.1% 2066 16.1 (4) 7 3 103

Striga asiatica UVAL DNA, scaffold5, whole genome shotgun sequence GenBank: BKCP01008292.1 glycyl-tRNA synthetase

ATGAATGTCGCTCAAGAAGCCCAGAACCGGGAGGCATTCCGGCACGCCGTCGTCAACACCCTCGAACGLC
GTTTGTTTTACATACCTTCCTTCAAGATCTACCGCGGTGTCGCCGGCCTTTATGATTATGGGCCTCCGGG
CTGCGCCGTTAAGTCTAACGTCCTCGCCTTCTGGCGTCAGCATTTTGTCCTGGAGGAGAACATGCTAGAA
GTTGATTGCCCATGTGTCACTCCAGAGGTTGTGCTCAAGGCATCAGGCCACGTGGACAAGTTCACCGACC
TTATGGTCAAAGACGAAAAGACTGGAACATGTTACCGAGCAGATCATCTGCTCAAGGATCATTGCAAAGA
AAAGCTCGAGAAGGACCCTAATCTCAGTGCTGATAAGGCAACTGAACTTAGGCATGTGCTTGCTGTGCTG
GATGATCTTTCTTCAGAGGAGCTTGGTGCTAAAATAAAGAGTTATGGAATTACTGCTCCGGACACAAAGA
ACAGTCTGTCAGACCCTTACCCTTTTAACCTAATGTTTCAGACATCAATTGGGCCATCTGGCTTGAGCAG
TGGGTATATGCGTCCTGAGACGGCTCAGGGTATTTTTGTGAATTTCAAGGACTTGTACTACTATAATGGC
AACAAGCTTCCTTTTGCAGCTGCACAGATTGGTCAAGCTTTCCGAAATGAGGTCTCGTATTCTACCATGA
TGCTTGCATTGCTACTTGCTTTCTTTGAGTATCTTCCTAGTGTAGCCTGGGACCTGGAGAAGATCTCTCC
TAGGCAAGGTCTACTTAGGGTCCGTGAATTCACACTGGCAGAGATTGAGCACTTTGTGGATCCTGAGGAT



AAGTCTCACCCTAAATTCGCTGAGGTGGCACAATTGGAATTCTTAATGTTCCCAAGAGAAGATCAGGTGT
CTGGACGAGCGGCTAGGAGAATGGCTATTGGGGAAGCAGTTGAACAGGGGATTGTGAACAATGAGACACT
TGGTTATTTCATCGGGCGTGCGTATTTATTCTTGACCCAACTTGGGATTGACAAAGACCGATTAAGGTTT
CGCCAGCATCTGGCAAATGAGATGGCACACTATGCTGCGGATTGTTGGGATGCTGAAATCGAATGCTCTT
ATGGTTGGATCGAGTGTGTTGGTATTGCTGATAGATCAGCATATGATCTGCGTGCCCACACTGATAAAAG
TGGAGTTCCCCTTGTGGCACATGAGAAATTCACAGAACCTAGAGAAGTCGAGAAGCTTGTTATAGCTCCA
GTTAAGAAAGAGCTGGGCCTTGCCTTTAAGGGTAGCCAAAAGATGGTGGTTGAAGCTTTGGAGGCCATGG
ATGAAAAGGAAGCCATGGAGTTGAAAGCAACTCTGGAAGCCAAAGGAGAGGCCTCGTTTCGTGTTTGCAC
TCTTGAAAAGACCGTGAACATAAAGAGTAATATGGTCTCCATCTCCAAGAAGAAGAAAAAGGAGCACCAG
AGGGTTTTCACTCCATCGGTTATCGAGCCATCGTTCGGTATTGGGAGGATCATATATTGCCTCTATGAGC
ACTCGTTTTACACGAGGCCTAGCAGAGATGGAGATGAACAGCTCAATGTCTTTGGCTTCCCGCCTCTTGT
AGCCCCCATCAAATGCACTGTTTTTCCTCTGGTTCAGAATGAGCAATTTGAGGAAGTTGCTAGAAGGATT
GCCAGGTCACTAACTGCCGTTGGGATCACGTACAAAATCGACATTACTGGAACCTCGATTGGGAAGAGAT
ATGCAAGAACGGATGAACTGGGAGTCCCGTTAGCAATCACTGTTGACTCAGAAAGCTCGGTGACTGTGAG
AGAGAGGGACAGCAAGCAGCAGATTCGTGTTAGTGTTGATGAGGTGGCATCTGTGGTGAAGGAGTTTACA
GATGGAGTGAGCACCTGGGGCGACGTGCTATGGAGATACCCCACTCATTCAAATTGTGATGACGTGTCGT
GGATTGTCCAAAAACTTTGCTATGAATCAGATCGCAGATATGAGGCCCAATATCGTATTCCTCAAGGCCT
TCTCTCGCTACTGAAATTTCTTTCCGATAAGGTCATCCCGGACATCAACTCACCGGCCAGACATCTGCCG
CCGGCACTCGGGCCGCCAACGGTTGTGAAAAGCATGGTAGTTTTGAAAAGAGAACTATTTTATCTGAGAT
CATCATTTCGTCGGAGCCAAACTGCAGTTTTCTGCACAAAACCTGAGCGCACTTTTGCTTCATCGCAAGC
TCTTTCCGTAACAGATGATCAAACACTTTTCAGCATTCTTGAATCTTGCAAGCTGTCCCACAATTTCAGA
ACTGCAAATACTGTGCACAGTAGAATCATTAAACATGGGTATGGAATGTACCCATTGCTATTATCCACGT
TACTGAAGGTGTACATGGCTTGCCAAAAACCCATTCTTGCTCAACAACTACTTGCCGAGGTATGTTGTCC
AAATTTTGGCATCTCTGCAAATTTGCTGATTGATAGTTGTTTGAAGACTGGCGAAATAGATATGGCAGAG
AAAGTATTTTCTGCTCTACCTATCCGAGATGTCGTCACATGGAACTTGATCATTGGGGGTAATGTCAAAA
GTGGATTCTTTGTGGAAGCAATTGAGTTGTTTAAACAAATGTTAGAAACAAATATTGAGCCAGATGGGTT
TACATTTGCTTCAGTCATAAACGCGTGCTCAAGGCTTGGAGCTCTTAGCCATGGAAAGTGGGTGCATAGT
TTGATGATCGAGAAAAAAATCGAGTTAAATTATATACTTTCTTCTGCACTTATAGACATGTACTCTAGAT
GTGGTAGAATTGAAACAGCAAAATCCATCTTTAGCAATGCTCAGAAAACGGATGTATCCATATGGAATGC
AATTATAAATGGACTAGCAATTCATGGGCTTGCTGTGGATGCAATTTCTGTTTTCTCAGCCATGGAAAGG
GAAAAAGATATTTCACCTGATTCTGTAACCTTTATGGGAATCATAAAGGCTTGTAGCCACTGCGGCTTAC
TAGAACAGGGTCAATGGTATTTTAATCTAATGCAAAAAAGTTACTTGATTCGGCCGGAAATCGAGCACTA
TGGGGCAATGGTCGATCTTTTCGCACGAGCCGGACTTCTGGAAGAAGCTTATGCAATGATTAATGAGATG
CCAATGGAGCCTGATGTTTTTGTATGGAGGACACTACTTAGTGCATGTAGAACTCACAAAAAATCCAAGT
TGGGTGAAGAAGTTGTCGGGAAAATAAAGCATTTAGGCAGTGGGGATTATGTTTTGATGTCAAATATGTA
CTGCTCAACAAAGAAATGGGATTATGCAGAAAATATGAGGCAAACTATGAATAAGAAGGGAGTTCATAAG
GCTAAGGGAAAGAGTTGGGTTGAACTGCATGGTATGATTCACCATTTTAGGGCAGGTGATAGGTCCCACC
CAGAAACCGAATCAATTTATACACTATTGGAAGCTTTGACTCGTCGATCTAGAATGGAAGGTTATGTTTC
TGTACAGGATTTGGTTTTGATGGATATATCAGAAGAAGAAAAGGAGGAGAACTTGAATTATCACAGTGAA
AAGTTGGCTGTGGCTTGCGGGATCCTGAAATCTAGTCCTGGAACTGAAATATTGATTTCCAAAAATTTGC
GAACTTGTCTTGATTGTCACAGTTGGATCAAGATTGTGTCGAAAGTTCTGCATAGGGTGATAAACATGAG
GGACAGGATTCGCTTTCATAGGTTTGAGAAGGGCTCTTGTTCTTGTGGTGATTATTGGTAA

62 1.6% 3768 29 (5.3) 6.1 10°°
Sugiyamaella lignohabitans glycine--tRNA ligase (GRS1), partial nRNA NCBI Reference Sequence: XM_018879933.1

ATGTCCGAATCAACTATTACTTCCAGACCCCCAGTTCAGGATCGAGAAGTCCTTGAATCTCTGCTGAAAC
ACAGATTTTTCTACGGTCCTTCTTTCGAAATATACGGCGGTGTTTCTGGATTGTACGATTACGGTCCAGC
TGGTTGCGCCTTACAAGCCAACATTATCGACACTTGGCGTAAACACTTCGTGCTTGAAGAAGATATGCTT
GAGGTCGATTGTCCTGCTTTGACTCCCTACGATGTTCTTAAGACTTCTGGTCACGTTGATAAATTTGCCG
ATTGGGTTTCTCGTGATTTGGCTACTGGTGAAATCTTCCGTGCGGATCACTTGGTCGAGGAAGTGCTTGA
AAGCCGCCTCAAGGGTGATAAGGAAGCTCGTGGTGTCGTAGAATCAACCGACCCTGCCAAGGAAGAAALA
GACAAAAAGCGCAAGAAGAAGGTTAAGGAGACCAAGGCTATCAAACTTGATGATGAAACTGTTGCTGAGT
ATGAGTCAATCTTGGCCCAAATTGATGGCTACTCTGGCCCTCAATTGGGTGAGTTGATGGTAAAGCACAA
GATTGTTAATCCTACCACTGGTGGAGAATTGGAAGCTCCAAGGGAATTCAATCTTATGTTTGAGACAGCC
ATTGGCCCCTCTGGTCAATTGAAAGGTTATCTTAGGCCTGAAACTGCCCAGGGTCAATTTTTGAACTTCT
CCAAACTACTTGAAAGTAACAACTCCAAGATGCCATTCGCATCAGCTTCTATTGGTAAATCATTTAGAAA
CGAGATTTCTCCTCGTGCTGGTTTACTTCGTGTTCGAGAATTTTTGATGGCCGAAGTCGAACATTTCGTC
GACCCTAACGATAAATCTCATGCTCGTTTTGATGAAATTAAGGATATTCGATTGAGATTATGGCCCATGG
ATGTTCAAGCTCAAGGTAAAACTGATATCAGCGAACTTTCTATCGGCGAAGCTGTTTCAACTGGTATGAT



TGACAACCAAACTCTCGGTTATTTCCTTGCTCGAATTTACCTCTTCATGATTAAGATCGGTATCGATCCC
AAGAGAATGAGATTTAGACAACACATGGCCAATGAGATGGCACACTATGCTGCTGATTGTTGGGATTGTG
AACTGCAATCTTCTTATGGTTGGATTGAGTGTGTTGGATGTGCTGACAGATCTGCTTATGACTTGACTGT
GCACTCTGCCCGTACTAAAGAAAAGCTCGTTGTCCGTCAAACCCTCGACGAACCGGTTACCGTTGAATCA
TTTGAGGTGGAGTTGCAAAAGAAGAAGTTTGGTCCTAAGTTCCGTAAGGATGCTCCTAAGGTGGAAGAGT
TCTTGCTTAGCCGTACAGAATGTGAACGTGAGAACCTCGCCCAAGAACTCAAAGACACGGGTAAAATCGT
TTTTGAGGTTGCCGGAATTGATGGCAAGATCGAACTTGACTCATCATTTATCACTATTGAAAAACGTACT
AGAGTTGAACATATTAGAGAGTACACTCCTAATGTAATTGAACCCTCATTTGGTATTGGACGTATTCTTT
ACTCACTAATTGAACACTCTTTCTGGACTCGTCCCGAAGATGCTCAACGTGGTGTTTTATCCTTCCCACC
AACTGTTTCTCCTACCAAGGTTCTTGTCGTCCCCCTTTCCAGCAATGCAGAATTCACTCCCATCGCTCGT
GAACTGGTTTCCAAGCTTAGACGTCTTGGCATTCAATCCAAGGTCGACGACTCATCCGCCTCTATTGGTA
AGCGTTACGCTCGTAATGACGAGCTTGGTACTCCTTTCGGTATTACTATTGATTTCCAAACCGTCAAGGA
TGGTTCTTTAACTATTCGTGAACGTGATTCAACCAAGCAAGTCCGTGGCAGTCAAGATGAAGTGCTTGAG
GCACTCCGCTCTTTAATTTTTGATGGTGTTTCCTGGGAGTCGGGAACATCACACCTTGCTACATTTGTCT
CTCAAGATATTGAGTAG

38 1.9% 1973 15.4 5.80 3 10°°

Saccharomyces cerevisiae S288C glycine--tRNA ligase (GRS1), partial MRNA NCBI Reference Sequence: NM_001178469.2

ATGAGTGTAGAAGATATCAAGAAGGCTAGAGCCGCTGTTCCATTTAACAGAGAACAGCTAGAAAGTGTTT
TGAGAGGAAGATTTTTTTATGCCCCAGCTTTTGACTTGTACGGTGGGGTTTCTGGTTTATATGACTATGG
TCCACCAGGTTGTGCATTCCAAAACAACATCATTGACGCCTGGAGAAAGCATTTTATTTTGGAAGAAGAT
ATGTTGGAAGTTGATTGTACTATGTTAACTCCATATGAGGTTTTGAAGACCTCAGGTCATGTTGACAAAT
TTTCTGATTGGATGTGTAGAGATTTGAAGACTGGTGAGATTTTCAGAGCTGACCATTTAGTCGAAGAAGT
TTTGGAAGCTCGCTTAAAGGGTGACCAAGAAGCCAGAGGTTTAGTCGAGGATGCTAATGCCGCTGCTAAG
GACGATGCCGAAAAGAAGAAGAGAAAGAAAAAAGTTAAACAAATTAAAGCAGTCAAATTGGATGACGACG
TTGTCAAAGAATATGAAGAAATTTTGGCTAAAATAGATGGTTATTCCGGCCCAGAATTAGGTGAATTGAT
GGAAAAATACGATATCGGTAACCCAGTCACCGGAGAAACTTTAGAATCTCCAAGGGCTTTTAACCTGATG
TTTGAAACGGCTATTGGCCCATCTGGTCAATTAAAGGGTTACTTGAGGCCAGAAACTGCCCAAGGTCAAT
TCTTGAATTTTAACAAGTTGTTAGAATTTAACAACAGTAAGACCCCTTTTGCCTCAGCCTCTATCGGTAA
ATCATTTAGAAATGAGATTTCCCCAAGGGCCGGTTTATTAAGAGTCCGTGAATTTTTGATGGCAGAGATT
GAACATTTCGTTGACCCATTGGACAAATCTCATCCAAAATTTAATGAAATCAAAGACATCAAGCTTTCCT
TTTTGCCTCGTGATGTTCAAGAAGCTGGTTCTACTGAACCAATTGTCAAGACAGTTGGTGAAGCAGTTGC
TTCAAGAATGGTCGATAATGAAACTTTGGGTTACTTTATTGCCAGAATTTACCAATTTTTGATGAAAATT
GGTGTTGATGAGTCCAAATTGAGATTCCGTCAACATATGGCTAATGAAATGGCACATTATGCTGCTGACT
GTTGGGATGGTGAATTGAAGACATCTTACGGGTGGATTGAATGTGTCGGATGTGCTGATAGATCTGCCTA
TGATTTGACCGTTCATTCCAAAAAGACCAAAGAAAAATTGGTTGTTAGACAAAAATTAGATAATCCAATT
GAAGTCACCAAGTGGGAAATTGATTTGACGAAAAAATTGTTCGGTCCAAAATTCAGAAAAGATGCACCAA
AAGTTGAATCTCATCTATTGAATATGTCTCAAGATGACTTGGCTTCCAAGGCTGAGTTATTGAAGGCAAA
TGGCAAGTTTACTATAAAGGTTGATGGTGTTGATGGCGAAGTCGAGTTGGACGATAAATTGGTTAAAATC
GAACAAAGAACAAAGGTTGAACACGTTAGAGAATATGTTCCTAGTGTCATTGAACCATCTTTCGGTATTG
GCCGTATCATCTACTCCGTTTTTGAGCACTCTTTCTGGAACAGACCAGAAGACAATGCCAGAAGTGTTCT
TTCCTTCCCACCTTTGGTTGCTCCAACAAAGGTTCTTTTAGTTCCTTTATCTAACCACAAAGATTTAGTT
CCTGTTACTACTGAAGTCGCCAAAATCTTAAGAAAGTCTCAAATCCCATTTAAGATTGATGATTCTGGAG
TTTCCATTGGTAAAAGATATGCCCGTAATGACGAATTAGGTACTCCATTCGGTGTCACCATTGACTTTGA
ATCTGCCAAAGACCATTCTGTCACTTTGAGAGAAAGAGATTCCACCAAGCAAGTTAGAGGTTCCGTCGAA
AATGTCATCAAGGCTATCCGCGATATCACTTACAATGGTGCTTCTTGGGAAGAAGGTACCAAGGATTTGA
CTCCTTTTATTGCCCAAGCTGAAGCTGAAGCTGAAACTGACTAA

38 1.9% 2000 15.6 5.60 10-8

Archaeoglobus veneficus SNP6, complete genome GenBank: CP002588.1: ¢173853-172147 Glycyl-tRNA synthetase

ATGAGCGAAATCATGGAAATGCTCATCAGAAGGGGCTTTCTCTGGCAATCCTTCGAAATATACGGAGGAA
TGGCCGGATTTATTGATTATGGTCCTCTCGGTAATGGATTGCGTAGGAGGCTCGAGAACCTCTGGCGCGA
GTTCTTCGTAGTTAACGAGAGAGCTGTCGAGATAGACACGCCAACCGTAGGAATAGAGGAAGTTTTCATA
GCCTCCGGCCACGCCACATCCTTCACCGACGTGGCTATTGAATGCAAGAAGTGCGGTAGAGTTTTCAGGG
CCGACCACTACATAAAGGAGAAGCTCGGAATCGAGGCTGATGAGACCGTTGAGGCGGTGAAGGAGATCCT
CGAGAGCTTCGACTTAAAGTGTGAATGTGACGGTGAGTTTGGAGAACCAACGCCGTTCAACCTCATGTTC



GAAACGAAAATAGGGCCGGGGAAGGGGAAGAAGGGCTACCTGCGCCCTGAAACGGCCCAGGGAATATTCA
TTGCCTTCAAGAGGCTGGCGGACTATTTTAGAGATAAGCTTCCCTTTGGAGTTGCCCAGATTGGAAGGGC
TTACAGAAACGAGATAAGCCCGAGACAGGGTGTGATCAGGCTCAGAGAGTTCAATCAGGCCGAACTTGAG
TTCTTCGTCCATCCGGGCGAGAAGAAGCATCCTGATTTTCACATTTATGCAGATGATGAAGTCAAGCTTC
TCGACAAGTTTGGGAACGAGCATGTCATAACTCTCAAAGAGGCTGTTGAGAAGGGAATAATAGCCAATGA
GGTTATAGCGTACTTCATTGGAAAAACGAGGAGATTCCTTCTTCAGGCAGGTATAGACGATGAAAGGTTG
AGGTTCCGGCAGCACCGCGACGATGAAAGGGCTCACTACGCCTCGGACTGCTGGGATGCAGAAGCCTTAA
CGAGCTACGGCTGGATAGAGATCGTAGGAATTGCAGACAGAGGCGACTACGACCTCAGCAGACACATGAA
GTACAGCGGAGAGGACTTGAGTGTCTTCGTACCCTTTAAAGAGCCCGTAAAGGTGAAGAGGAGAAAGATC
GTTCCAAACATGGGCAAGCTCGGGCCGACATTCAGGCAGAAGGCGAAGAAGATTGCCGAAGTTCTTGAAA
GCATGGAGATTGCAGACGATTCTATTGAGGCCATCGAAGTAGAAGTAGATGGAGAGAAAATATCAGTGAG
CAGGGAGTTTTTCGAGGTCAAAGAGGTGGAGGAGCTCATCCACGGTGAGAAGGTTACTCCACACGTCATA
GAGCCCTCTTTCGGTCTCGACAGGATTACCTTTGCTATCCTCGAGCATGCGTTCGACAAAGACATCGTTG
ACGGGGAGGAAAGAAGAGTTCTGAGGCTCAAAAGGTGGATGGCTCCCGTTCAGGTTGCTGTGCTGCCGCT
TCTCTCCAAGGGTGCTTTTATCGAGAAGTCCATCGAGATAACATTCATGCTTAAGAAAGAGGGTATTTTC
ACAGAATACGACGACTCCGGAAGCATAGGAAGGAGGTACAGAAGATTCGACGAAATCGGTACGCCTTTCT
GCGTTACGGTTGACCACCAGACTTTTGAGGACGAGACAGTAACGATAAGGGACAGAGATACAACGAGACA
GATAAGAGTCCATATAGGGGGTCTCGCTCCAGCACTTAGGGAGCTGCTCAGTACAGACAAAGATATATCC
GAGTTTGGAGAGGTCTTTAAAGAATAG

23 1.35% 1703 13.3 (3.6) 2.7 103

Table S6. Nucleolin sequences from different species with after the sequence: Nb of observed pentamers among the set {ATTCA
TTCAA TCAAG CAAGA AGATG GATGA ATGAA TGAAT} with percentage among the set of pentamers of the sequence (in red),
Nb of nucleotides in the sequence (in black), Nb of expected pentamers with its standard deviation (in red), Nb of standard deviations
between observed (in blue) and probability of this event (in green).

Bauhinia variegata isolate BV-YZ2020 chromosome 1, whole genome shotgun sequence GenBank: JAKRY1020000001.1: 6791445-
6791571,6791692-6791734,6791876-6792039,6792161-6792274,6792411-6792530,6792613-6792729,6792815-6792922,6793010-
6793024,6793315-6793389,6793503-6793604,6793720-6793824,6793948-6794052,6794161-6794277,6794388-6794507,6794592-
6794672,6794760-6794851,6794924-6795041,6795250-6795338,6795438-6795528,6795666-6795757,6796366-6796655,6796872-6797144
nucleolin

TCCCAAAACCCTAAACTCTGTGACGCGTAGGGTTTTGCAGAGCTTCTCGTTATCTATCCATTTCCTCGAC
CTTTTTCTATTCTTTGTGTCTAATATGGCAAAGTCTAGCAAGAAATCAGCTTCCAAAGTTGAGTCCGCTC
CAGCCGTCGTTCCAAAATCTGCGAAGAAAGGTGCTAAGCGAGAAGCTGAGGATGAGCTTGAGAAGCTGGC
GAGTGCAAAGAAGCAGAAAAGAGATGAGCTTGCTGACAAGCAATTGAATGCGAAGGTGCAAAAGAAAAAG
AAACCGCAAAGTAGTTCATCTGATTCCTCTTCATCCAATTCTGAGGAGGATAAGAAACCTGCTGTTAAAG
TTCCTATTCCTTCAAAGAAGCAACCTGGCCCTGCAAAGAAAAGCAAGCCAGCAAGCAGCTCCAGTTCTGA
CTCTTCTGATGACTCAAGTGAGGATGAAGCTCCAAAATCTAAGGTGAATGGACCTGCCGCGGGTAAGAAT
GGACCTGCTGCTACAACGAAGAAAGTTGATTCTAGTGAAAGCTCTGACTCTGATGACAGCAGCTCGGATG
AAGATAATGCTCCAAAATCCAGGGTGAACGGAGCGGCTGCTGGTAAGAATGGACCTGCTACTACAAAGAA
AAAAGCTGATTCTAGTGAAAGCTCTGATTCAGATGACAGCAGTTCAGATGAAGATTTGGCAGCTGCAGTT
GCTCCTAAGAAGAAAGTGGAAGCAGTTGCTCCAAAGAAAAAAGTTGAGAGCAGTGACAGCTCAGAAGATG
AATCAAGCGCTGAAGAAGATAATGATTCAAAAACTAAGGAAAAGATGGATGTTGATGATGATAGTTCTGA
AGAAAGTGAAGAAGAGCCACAAAAGAAAAATATCAAAGGCTTGCCAAATGCTGGAAAACCTAATGTAAAA
GCTGTCAAAAAGGATAGCAGTAGTGATGGTTCAGAGGATGATGATAGCTCTGAAGAGGATGACAAAGTAA
AAAAGCCAAATGCTGGAAAACCTAATGTAAAAGCTGTTGAAAAGGGTAATAGTAGTGATAGCTCAGATGA
TGAAGATGATAGCTCTGAAGAGGATGAGAAAGTGAAAAAGCCAAATGCTGCAAAACCAAGTGTAAAATCT
GTCAAAAAGGATAGCAGCAGTGATAGCTCAGATGATGAAGATGATAACTCTGAAGAGGATGAGAGAGTGA
AAAAGCCGATTGCCACATCAAGTGCTGGAAAACCTGGTGTAAAAGTTGTCAAAAAGGATAGCAGTAGTGA
TAGCTCAGATGAAGATGATAGCTCTGAAGAGGAGGATGAGATAGTGAAAAAGCCAAAGACTACACCAAAT
GCTGGAAAACCTAGTGCAAAATCTGTCAAAAAGGATAGCAGTAGTGATAGCTCAGATGATGAAGATGATA
GCTCTGAGGAGGATGTAAAATCTGTCAAAAAGGCTARAAGATGTGAAGATGGTTGATGCAGCCTCACCAGA
GCCAACTTCCAAGAATTTTAATTCAGCATCTGCTAAGAAAACTCCTAAGACTCCAGCTACCCCTGTAGAA
CAAAATTCCACAGGAAGGACACTATTTGTTGGAAACTTGTCATATAGTGTGGAAAGAGCTGATGTGGAAA
ATTTCTTCATAGATTGTGGAGAAGTTGTTGATGTCCGCCTTGCTGTAGATGATGAAGGAAGGTTTAAAGG
TTTTGGACATGTTGAGTTTGCTACTGCAGAAGCAGCCCAAAATGCCCTGAAGTTGAATCAAAATGAATTG
TTGAGACGACCCGTCAAACTTGATCTGGCACGAGAAAGGGCCTCATATACCCCTAACAGCAGCAACTGGA
GCAACTCCTTCCAGAAAGGTGGAAGAGGTCAGTCTCAAACAGTATTTGTTAGGGGTTTTGACTCATCCCT
AGATGAACAGCAGATTAGGTCTAATCTGGAGGAGCATTTTAGTTCCTGTGGAGAAATTACTAGGATATCA
ATCCCTAAAGATTATGACACTGGTGCTTTTAAGGGGTATGCATACATGGACTTGAGTGATGCTAATGGCA
TAAACAAAGCATTAGAACTCAATCAATCAGAGTTAGGCGGTTATCCATTGATGGTTGAAGAAGCAAGGCC



TCGGGATTCTCAGGGTGGCAGTGCTAGAGGTGGAAGAGGTGGTAGAGATGGTGGCGGCCGTGGTGGAAGA
GGTGGTAGAGACAGTGGTGGCCGGGGTGGAAGAGGTGATCGTGGAAGAGGTAACCGCGGTGGAAGGGGTG
GCCGTGGAACCCCCTTTAAACAAAGTTTCAGTGCAGGAGGAACAGGGACCAAGACTACTTTCGCAGATGA
CTAGTAGTTCCAAGATTTTGCTGCCTAGATTTTGCTCTAGCGAATATTATTTGTCGTATTTTCTTCTTCT
TTTTAACTCATCAGTTTTGGTAATTTTGATCATTTCACTAAATTCATATGTTTTGGAACAACTATGTTAT
ACTGAGTATCTGTAGCTCTCCAAACACTAGATTGAAGCTACAGTATTATTATGTCTTGTTTAAGTGTTGG
TAGCTTTCGCATTCTATTTTCTTAATATCTTGTCAGAC

78 3% 2554 20 (4.47) 130 10-3°

Lactobacillus lindneri DSM 20690 = JCM 11027 genome assembly, contig: BP43DRAFT_scaffold00002.2, whole genome shotgun
sequence GenBank: FUXS01000002.1: 12949-14616 Nucleolin

TTGATACTTCTTTATCAGTCTTTAGCATTTTCAGTAAGTGCTTCTGAAGGCAGTGTTTCAACTAGTATTT
CAAATTCTGACGAATCAGATAGTGCTAGTGAAAGTACTTCAAATAGTACCTCAAGTAGTATATCTAATTC
TGACGCTTCTACTAGTTCTAGTGAGAGTACCTCAACTAGTTCATCTATAAGTGCTTCAACGAATAAAAGT
GAAAGTGACTCAATCTCTGAAAGTGGATCTGGAACAAACTCACAAAGTACTTCTCAATCAGCTTCAACAA
GTACAAGTGAAAGTGATTCAAGCAATAGCGAATCAAGTTCTGTCAGCGATAGTGACTCAGCCTCCACAAG
TGCATCTGAGAGTGCATCAGCATCAGATAGTACTAGCAATTCAGCAGCGAAATCGGAAAGTAACTCGGCA
GCTAGCGATAGTGAATCAACGAGTGCTTCAAGTTCTAATGCTTCTACAAGTGCTAGTGATAGTGCTTCAA
CGAGTGATTCAACTAGCACCTCAACCAGTACTTCAAGCTCCAATGCCTCGAAGAGTGCGAGCGACAGTGC
TTCCATAAGTACCTCTATCAGTGATTCTACCAAGAAGAGTGATAGTGACTCAGCTTCTATGAGTGGCTCA
GGTACAGATTCAGAAAGTGCCAGCAAGTCAGCTTCCACGAGTGCGAGTGCTAGTGATTCTGCAGCCAAGA
GTACAAGTGATTCAGTAAGTACTTCAGCATCTGGAAAAGACAGTAATGGCTCAACTAGTTCATCAGCTTC
AGCCTCAACGAGTTCATCTGAAGCCAAGAGTACAAGTGATAGTGAATCCACTGTAAATAGTGGATCAGAA
TCAGCAAGTACTTCAGCTTCAAGCTCTGACAGTGCTTCAAGCAGTAAGTCAGCATCAGACCATGGGTCTG
AATCAACGACTGAATCGGCTAGTGCTTCAACCAGTATTTCAGATAGCGAAAGTACTTCGAAGAGTGAATC
AGCAAGTGCTTCAACTAGTAGAGCATCACAGTCAGATAGTGAATCACAAGCTAGTGAAAGTGATACAAGC
AGCAGTGAATCAAGTTCTGTCAGCGATAGTGCGTCAGCTTCCACAAGTGTATCTGATAGTGCATCAGCAT
CAGATAGTACTAGCAATTCGGCAGCAAAATCGGAAAGTAACTCCGAAGCTAGTGATAGTGCTTCAACGAG
TGCTTCTAGTTCCAATGCATCGAAGAGTGCCAGCGTTTCAACTAGTTTCTCAGCTTCAACTTCCACGAGT
GCTAGTGCCTCAGCTTCTATGAGTTTATCTAATAGTGAATTAATGAGTACTTCAAGTTCTAATGATTCAA
CTTCAATTATTGTTTCTGATAGTGCTTCCACTAGTAATTTAAGTTCAAATACTACTAGTACAAACACTAA
CGAATCAGAATCAAAATCTTCTGCAACTATTGCTAGTAGTGGAGTAGTAAATACTTCTGCAACTCAATCA
GCTCAAAATTCATCAGCAAATGGTAATGAATTGAACTCAACAAGTTCTAACAAGTCTGCTAAGAATCAAA
AGACTAATTTACCACAAACTGGACAAGATTCATCAACTGGATTTATGAGTTCTATTGGTTCTATGATTAT
TTCAATCATGGCTCTCTTAGGCCTAGGAAGACTAAGAAAGAAAAAGGAAGATAAATAA

55 3.3% 1664 13 (3.6) 11.7c 3 10-28
Homo sapiens nucleolin (NCL), mRNA NCBI Reference Sequence: NM_005381.3

AGTCTCGAGCTCTCGCTGGCCTTCGGGTGTACGTGCTCCGGGATCTTCAGCACCCGCGGCCGCCATCGCC
GTCGCTTGGCTTCTTCTGGACTCATCTGCGCCACTTGTCCGCTTCACACTCCGCCGCCATCATGGTGAAG
CTCGCGAAGGCAGGTAAAAATCAAGGTGACCCCAAGAAAATGGCTCCTCCTCCAAAGGAGGTAGAAGAAG
ATAGTGAAGATGAGGAAATGTCAGAAGATGAAGAAGATGATAGCAGTGGAGAAGAGGTCGTCATACCTCA
GAAGAAAGGCAAGAAGGCTGCTGCAACCTCAGCAAAGAAGGTGGTCGTTTCCCCAACAAAAAAGGTTGCA
GTTGCCACACCAGCCAAGAAAGCAGCTGTCACTCCAGGCAAAAAGGCAGCAGCAACACCTGCCAAGAAGA 23
CAGTTACACCAGCCAAAGCAGTTACCACACCTGGCAAGAAGGGAGCCACACCAGGCAAAGCATTGGTAGC
AACTCCTGGTAAGAAGGGTGCTGCCATCCCAGCCAAGGGGGCAAAGAATGGCAAGAATGCCAAGAAGGAA
GACAGTGATGAAGAGGAGGATGATGACAGTGAGGAGGATGAGGAGGATGACGAGGACGAGGATGAGGATG
AAGATGAAATTGAACCAGCAGCGATGAAAGCAGCAGCTGCTGCCCCTGCCTCAGAGGATGAGGACGATGA
GGATGACGAAGATGATGAGGATGACGATGACGATGAGGAAGATGACTCTGAAGAAGAAGCTATGGAGACT
ACACCAGCCAAAGGAAAGAAAGCTGCAAAAGTTGTTCCTGTGAAAGCCAAGAACGTGGCTGAGGATGAAG
ATGAAGAAGAGGATGATGAGGACGAGGATGACGACGACGACGAAGATGATGAAGATGATGATGATGAAGA
TGATGAGGAGGAGGAAGAAGAGGAGGAGGAAGAGCCTGTCAAAGAAGCACCTGGAAAACGAAAGAAGGAA
ATGGCCAAACAGAAAGCAGCTCCTGAAGCCAAGAAACAGAAAGTGGAAGGCACAGAACCGACTACGGCTT
TCAATCTCTTTGTTGGAAACCTAAACTTTAACAAATCTGCTCCTGAATTAAAAACTGGTATCAGCGATGT
TTTTGCTAAAAATGATCTTGCTGTTGTGGATGTCAGAATTGGTATGACTAGGAAATTTGGTTATGTGGAT
TTTGAATCTGCTGAAGACCTGGAGAAAGCGTTGGAACTCACTGGTTTGAAAGTCTTTGGCAATGAAATTA
AACTAGAGAAACCAAAAGGAAAAGACAGTAAGAAAGAGCGAGATGCGAGAACACTTTTGGCTAAAAATCT



CCCTTACAAAGTCACTCAGGATGAATTGAAAGAAGTGTTTGAAGATGCTGCGGAGATCAGATTAGTCAGC
AAGGATGGGAAAAGTAAAGGGATTGCTTATATTGAATTTAAGACAGAAGCTGATGCAGAGAAAACCTTTG 80
AAGAAAAGCAGGGAACAGAGATCGATGGGCGATCTATTTCCCTGTACTATACTGGAGAGAAAGGTCAAAA
TCAAGACTATAGAGGTGGAAAGAATAGCACTTGGAGTGGTGAATCAAAAACTCTGGTTTTAAGCAACCTC
TCCTACAGTGCAACAGAAGAAACTCTTCAGGAAGTATTTGAGAAAGCAACTTTTATCAAAGTACCCCAGA
ACCAAAATGGCAAATCTAAAGGGTATGCATTTATAGAGTTTGCTTCATTCGAAGACGCTAAAGAAGCTTT
AAATTCCTGTAATAAAAGGGAAATTGAGGGCAGAGCAATCAGGCTGGAGTTGCAAGGACCCAGGGGATCA
CCTAATGCCAGAAGCCAGCCATCCAAAACTCTGTTTGTCAAAGGCCTGTCTGAGGATACCACTGAAGAGA
CATTAAAGGAGTCATTTGACGGCTCCGTTCGGGCAAGGATAGTTACTGACCGGGAAACTGGGTCCTCCAA
AGGGTTTGGTTTTGTAGACTTCAACAGTGAGGAGGATGCCAAAGCTGCCAAGGAGGCCATGGAAGACGGT
GAAATTGATGGAAATAAAGTTACCTTGGACTGGGCCAAACCTAAGGGTGAAGGTGGCTTCGGGGGTCGTG
GTGGAGGCAGAGGCGGCTTTGGAGGACGAGGTGGTGGTAGAGGAGGCCGAGGAGGATTTGGTGGCAGAGG
CCGGGGAGGCTTTGGAGGGCGAGGAGGCTTCCGAGGAGGCAGAGGAGGAGGAGGTGACCACAAGCCACAA
GGAAAGAAGACGAAGTTTGAATAGCTTCTGTCCCTCTGCTTTCCCTTTTCCATTTGAAAGAAAGGACTCT
GGGGTTTTTACTGTTACCTGATCAATGACAGAGCCTTCTGAGGACATTCCAAGACAGTATACAGTCCTGT
GGTCTCCTTGGAAATCCGTCTAGTTAACATTTCAAGGGCAATACCGTGTTGGTTTTGACTGGATATTCAT
ATAAACTTTTTAAAGAGTTGAGTGATAGAGCTAACCCTTATCTGTAAGTTTTGAATTTATATTGTTTCAT
CCCATGTACAAAACCATTTTTTCCTACAAATAGTTTGGGTTTTGTTGTTGTTTCTTTTTTTTGTTTTGTT
TTTGTTTTTTTTTTTTTTGCGTTCGTGGGGTTGTAAAAGAAAAGAAAGCAGAATGTTTTATCATGGTTTT
TGCTTCAGCGGCTTTAGGACAAATTAAAAGTCAACTCTGGTGCCAGACGTGTTACTTCCTAAAGAGTGTT
TCCCCTGGAATGTCACTGGAGAGCATGGCAAAGCCAGCTCTGCCACTTGCTTCACCCATCCCAATGGAAA
TGGCTTAGTGCGTGTTTCCAGTATCCCAGCCCTAACTAACTTGGTTGAAATGCTGGTGAGGGGACCTGCT
CCTGCAGCCCTGGTGCTGACTTGAAGGCTGCTGCAGCTTCTCCTACTTTTAGCAGGTCTGAGGATTATGT
CCTGAAGACCACTCTGGAAAGAGGTGCAGGAACAGATTAGTCAGGTTTCCTAGGACAAGGAAGAGCTTCA
GGGAAGAGCAGTGGCTAACTCCTGTAATCCCAACACTTGGGGAGGCCGAGGCAGGCAGATCAACTGAGGT
CAGGAGTTGAAGACCAGCCTGGCCAACATGGTGAAAGCCCATCTCTACTAAAAATACAAAAATTAGCTGG
GCATGGTGGTGTACTCCTGTAGTCCCAGCTACTCAGGAGGCTGAAGCGGGAGAGTCACGTGAACCCGGGA
AGCAGAGTGAGCTGAGCACACACTACTATACTCCAGGCTGGGTAACAAAGCGAGACTCCCATCTCCCAAA
AAGCAGTTCTGGAATAGAACTCACGCTAGATGGATAGACCAGTGGACACTTTGGAACCTTGGGGCTGGGG
AGGAAACTGCCCATCCAGTAAACCCCCAAAAAGCCATTTGTTCTGCACTACGTATATTGCTTATTCTTTC
TGGTCTTAAGTACTTGCCTCTCAACCTCCCTTTTTAGTAAAAGACAAGGCCACGTGAGAGGCGGGACTAT
CAACATTGTGATGAATTTACTTGAAACCCAGTGCCCAAAATCAATGTAGGTAGCCAAGTCCAAAAACCTG
TTCTAGTCCAACTAGTGAAATCAAACTGTGATACTTGGATAAGCTTAGAAGGAAACGTGAAGAATACGTA
GCTGCTTTGGGTTTACTCTGGTTCAGTTGGGCTGTTGAAATCTTAACATCCTTGGGCTTATCACCTACTG
CTTGTCAGCCCTGTTCCATGTCCAGGGGATGGGGGTGGTGACAATCCAGTTCCAAGACCCTCATGCTCTA
GAGAGGAAGGTGGCCAGCCAGGGTTGTAACTACGATGAAAAAGCAGTGGGAGGGTCTCCTATGAGGCAAG
CCTAAGGACAAAAAGGAAGGCCTTGCAGCCTGTATTCTGGATAAGGAATTAAAAGCTCAGTTAATTGAAGCCCA

92 2.35% 3920 30.6 (5.5) 11.20 8 10-2¢
PREDICTED: Ornithorhynchus anatinus nucleolin (NCL), mMRNA NCBI Reference Sequence: XM_029064618.2

TCAGGCTCGAGCTGCCAGCAGGGAGCAGGAGCCCCGACCCGCGTCAGCGCCCGCCGCCCTCCGCCTTTGCCCGAG
CGATCTCTCTGCCCTTCCCGCTCGCCCTCTCTCCCTAGGCCGCCATCATGGTGAAGCTCGCGAAGGCAGCTAAAC
AAGGAGGACCGAAGAAAATGGCTCCACCTCCAAAGGAGATAGATGATAGTGAGGATGAAGATATGTTGGAGGATG
let7 3’ -CTGTATGGTCT-5'
AAGAGGACAGCAGTGGAGAGGAGGTTGTTATCCCTCAGAAGAAGGCAGTGGCTACACCAGGGAAGAAGGGAGCTG
CCGCTGCCACCCCAGGGAAGAAAGCCATGGCCACCCCAGGAAAGAAGGCTGTGGTGTCACCAGCCAAGAAGGCCG
TGGTGGCCACCCCTGCCAAGAAGGCAGCTGCAACACCGGGCAAGAAAGCAGTCGCGGCTGCAGCCACCCCAGCCA
AGAAAGCAGTCACCTCTGCCAAAGCAGCACCCACCCCAGGGAAAAAGGGGGCCACCCCCGCCAAAGCAGCALCCCA
CGCCAGGGAAGAAGGGAGCCACCCCGGCCAAGGGGGCCAAGAACGGAAAGAACGCCAAGAAGGCTGAAAGTGAGG
AAGAAGATGAGGAAGAGAGTGAAGACAATGACGACTCTGAGACTGAAGCTTTGAAAATAGTTGCACCAAACAAAC
ACGACGATGAATACGATGAGGATGATGATGATGACGATGACGATGATGAAGATGACTCTGAAGAAGAACCCATGG
AGATCACACCAGCGAAGGGAAAGAAGGCCCCACCTTTGAAGGCTGCTTTGAAAGCCAAGGTGGAGTCTGAGGAAG
AAGAGGAGGAGGATGAAGATGATGGGGATGAGGAGGAGGAGGAGGAGGATGAGGAGGAACCTGTGAAAGAAACAC
TTGGAAAACGAAAGAAAGAAATGGCCAAGCAGAAAGCTGCACCAGAGGCAAAGAAACAGAAAACTGAACCGATTG
AACCTGCATCAGCTTTCAATCTCTTTATTGGAAACCTGAATTTCTCCAAAACTGCTCCAGAGCTGAAAACAGGCC
TCAGTGATTTCTTTACCAAGAATGACCTCACCGTTCTGGATGTGAGAGTTGGTGTTTCCAGGAAATTTGGCTATG
TGGACTTTGAATCTGCTGATGATCTGGAAAAGGCCCTGGAATTGAATGGCTCTAAGGTCTTTGGTAATGAAATGA
AACTGGAGAAAGCAAAGGCAAAAGAGACAAAGAAAGAACGAGATGCCAGGACCCTCTTTGTGAAGAATCTTCCCT
ACAAAGTTACTCAAGAAGAGATGAAAGAGGTGTTTGAGGATGCTGTTGATGTTAGATTAGTGACTGGCAAAGATG



GAATGAGTAAAGGGATTGCCTACATAGAATTTAAAACAGAGGCTGATGCGGATAAGGCCTTGGAAGAGAAGCAGG
GAACTGAAATTGATGGACGTTCAATTATCCTGGACTACACAGGGGAGAAAAGCCAGGGCCTAGAAAACTCCAGAG
GTGGAAAGAACAATGCCTGGAGCGGAGAGTCAAAGACCATTGTCGTGAACAACCTTGCCTACAGTGCAACAGAAG
AAGGTCTCCAGGAAGTTTTTGAAAAGGCCACTTCAATCAAAGTGCCACAGAACCACCAGGGCAGGCCTAAAGGAT
ATGCATTTGTAGAGTTCTCTACTCCTGAAGAAGCTAAAGAGGCTCTAAACTCCTTGAACAATGTAGAAATTGAAG
GTAGAACAATCAGACTGGAGATGCAAGGATCAAAAAATACTAACGCAAGAGGAGGGTTCAGCCACCCATTCAAGA
CTTTGTTTGTCAAAGGCCTGTCTGAAGAAACCACAGAAGAGACGTTGAAAGAGTCATTTGATGGCTCTGTTCGTG
CTAGGATAGTCACTGACCGTGAAACTGGGTCTTCCAAAGGATTTGGCTTTGTGGACTTCAACACCGCAGAAGAAG
CCAAAGCAGCCAAAGAGGCCATGGAAGATGGAGAGATTGATGGAAATAAAGTTACGCTGGACTGGGCCAAGCCCA
AGTCCGAAGGTGGTTTTGGAGGCCGCGGTGGTGGCAGAGGAGGATTTGGTGGCAGAGGCGGTGGCCGGGGCGGTG
GCCGAGGTGGGTTCGGTGGCCGCGGCCGTGGAGGCTTTGGAGGACGGGGAGGCTTCCGAGGAGGCAGAGGCGGCA
GTGGTGGAGACAAGCAACCAGGAAAGAAGACAATTTGAATAGCTTCCCACTCCCCTTTTCCCCCCTCCCTTTCCC
TCTGCTATTTGAAAGGACTCTAGGGTTTTTATTCTGTCATCTTGTCACTGACGGAGCCTTCTGAGGACATTCCAA
GACGACATGCAGTCCTGTTATCCACTTGGAAACATAGATATCATTTCAAGGGAAAGAGAGCGCGCGTCTATTTTG
ACTGCTTGAGTATTCGTATGGACTTTTTAAAAGAGATGAGAGGTAGATTGTGGGAGTTAACTTTGTCTGTGAGTT
GTCTTGAATTTATAATGTTTTACCCCCCATGTACAAAAAATTTTTTTCCTATGAATCTCTGTAGTTTTTTTTGCT
GTAAAAACGCAGAATGTTTTATCATGGTTTTTGCTTCGGCAGCCTGTCTTGGGACAGATTAAAGGGCCTAAACTG
GTGG

70 2625 20.5 (4.5) 11c 5 10735
PREDICTED: Acanthochromis polyacanthus nucleolin (LOC110950732), mRNA NCBI Reference Sequence: XM_022193488.2

GAGTAAGGAGCGCGTCTTCGTCTAATCTGTCTTTCTGTCCAATGTCCCACCGAGTAGGCACAGCCACGTGCATGC
AGTAGCTGTTTTGTTACTTGTCTATAAACGTCCAGGTCCCCGTGTTTCACTGAAACACACCACAGCAGCACCATG
GTGAAGTTAGCAAAGGCAGCAAATAATCAAGCAAGTCAAAAGAAAAAGGCACCTCCACCCCCTAAAGAAGTGGAG
GAGGAATCTAGTGAAGAGGACAGCAGCGATGAGGAAGAAGAGGCCCCTCCCCCCAAAGTGGTGAAGAAAGCCACA
CCAGCTAAAGCAACCCCGGTTGTTAAAAATGGTACTGCTGCCAAAAAAGCAGAAAGCGAAGATGATGACGATGAC
GACGACGAGGAAGATGATTCTGAGGAGTCTTCTGAAGAGGAGGCTCCCCCACCTAAGAAGACACCTGCCAAGGCA
ACACCAGCTAAACCTGCAGCAGCTAAGGCAGCCCCCGCAAAGGCAGAGGAATCTGATGATGACGACGATGATGAA
GATGATGATGAGTCTGAAGAAGAGGCCCCACCACCCAAGAAAGCAGCCAAGCCAGCAGCTAAACCTGCCGCCAAG
GCCAAACCTGCAAAGGAGTCTTCTGATGAAGATGATGATGACGACGATGAGGATGATGATTCAGAAGAGGAGGCC
CCACCACCCAAGAAGGCTACTCCAGCTAAACCAGCTGCAAAGCCTGCAGCAAAAGCCAAGCCTGCTAAAGAAGAG
TCGTCTGATGAGGATGATGACGATGAAGAAGATGACTCTGAAGAGGAGATGGACACCACTCCTGCCCCAGCAGTC
GCCAAAGCAAAGAAAGCAGGCATGGTGAAGGCCAAGGAAGAGTCAGAGGAGGAGGATGATGATGATGACGACGAC
GATGATGATGAGGATGACGAAGAAGAAGATGATGCCCCAGTGACACCTGGAAAGCGGAAGGCAGAGACCAAGAAA
GACACACCTCCAGCCAAGAAAGCAAAGTCAGAAGGAGAAGGATTCTGTCTCTTTGTTGGAAACTTGAACTCCAAC
AAAGACTTTGATGAGATCAAAGCATCACTGAGAAAGTTCTTCACCAAGAATGACCTTGAGGTCGTCGATGTCCGG
TTAGGAGGATCAAAAAAGTTTGGTTATGTGGACTTTGGATCTGAAGAGGACCTGCAGAAGGCACTGGAGCTCAAC
GGCAAGAAGATCATGGGTCAGGAGGTCAAACTGGACAGAGCCCGAAGCAAAGAAGGCTCACAGGATGGCAGGAAA
GAGAGGGATGCACGGACACTGTTTGTAAAGAACCTTCCCTTCTCTGCAACGGCTGATGACCTGAAAGAAGTCTTT
GAGGATGCTGTTGACATCAGGCTACCTCAGGGCCAGAACGGTTCAAACAGAGGCATTGCCTACATCGAATTCAAA
ACTGAGGCTGAAGCAGAGAAGATGTTGGAGGAGGCCCAGGGAGCTGATGTACAGGGAAGGTCTATAATGATTGAC
TTTGTTGGAGAAAAGAGCCAGAAAGGAGCCAAAGTGGCAGCATCAGGAGCAGTCAATAAAACGCTGGTAGTGAAT
AATCTTGCATTCAGTGCTACTGAGGAAGTGTTGCAGTCTACATTTGAGAAGGCAGTCTCTATCAGGATTCCACAG
AAAGATGGCAGGCCCAAAGGTTTTGCTTTTATAGAGTTTGAGAGCAATGATGATGCTAAGGAAGCTCTGGAAAAC
CTCAACAACGCAGACATTGAAGGCCGGTCAATCCGACTGGAGTACAGCCAGAACAGCGGTGCAAGAGATGGGGGC
AGGGGAAACTCGGGTCCAACAAAAACCCTCTTTGTCAAGGGTCTGTCTGAGGACACTACAGATCAGACCCTTAAG
GATTCCTTTGAGGGTGCTGTAGCAGCCAGGATAGTTACAGACAGAGACACAGGGTCCTCAAAAGGCTTTGGCTTT
GTGGACTTTGACAACGAGGATGACTGCAAGGCCGCGAAGGAGGCAATGGAGGATGGCGAGATTGATGGCAGCAAA
GTGACCCTGGACTACGCCAAGCCCAAGGGTGAAGGCGGCTTCCGTGGAGGCCGGGGTGGCGGCTTTGGAGGCGGC
TTCGGTGGGCGTGGTGGTGGCAGAGGAGGGCGGGGCGGTTTTGGTGGTCGCGGTGGCTTCGGCGGAAGAGGTGGA
AGAGGTGGTCCTCGTGGAGGTGGACGCGGAGGCGGACGAGGTGGTTTTGGAGGTGGAAGAGGTGGAGGATTTGGA
GCCAAACCCCAGGGGAAGAAAATCAAGTTTGATGACTAAAGCCTTAGTCTGTTTTTTTTTTTTTTTTGAATGGAC
TCTGGTTTCATCAATTTTCAGAGCTTTTGGACATTCCAGAAAGCGTCATTGGTATATATTTAACTGTTAATGGGC
ATTTTAGCCCCTTATTTAGACTCCTCAAACCTTCCACATCCTTCTGTGCCAGAATGGTACTTTGACCTTTTCAGC
TTAAGTGCTATGTGTGAGTAATGAATGTCCCGAATGCAAACCTGCACCTCTTGCCCTTGACAGCTTACTTGCTTT
TCTGAAGGAGAAAAATGGAATGGGTCTGGCAAACAAGTTTGCTGTGAAGATATGTTCGTCTAGACATTGTGTAAA
TTTAAAACAGTTTGTATGATTCATTTTACCTTTTGTAAAAAAAAGAAATACACCTGTATCCATGTTTTTTTGTTT
TTATTTTGTTTGTCATTTAATTTGCTTTAGATGCCAAGTTTTACTGTAATGTGCAAAGCATATTTTGATAGCTTT
GAGCCCATGCTCAACAGAGTTGAGTGTTTAGGATTATGGATGTTTTTGTCTATTCGTTTGGTAGGGCACAGTCAG



TGTTTAAGTTCAGGATGGAAGACCTAATCTATGTAACATAAAATCTTTGTAGTGCATTGACTAATTTTTCTCCCA
TCTCTCAAGATTTTCTCGTAAATAAATAAAACCTTGTAGGTGGTGATTTTTAAA

75 2.5% 2975 23.2 (4.8) 10.80 5 10-2*

Table S7. 5S of Archaea with their AL-pentamer observed (in red), Nb of nucleotides in the sequence (in black), Nb of expected
pentamers with its standard deviation (in red) and Nb of standard deviations between observed (in blue).

Methanococcus voltae A00001 5srRNAdb

TGATACGGCGGTCATAGCGGAGGTGTCCCATCCGATCCCATTCCGATCTCGGAAATTAAGCCCTCCAGCGA
TTTCTTAAGTACTGCCATATGGTGGGAACAAGATGACGCTGCCGATCAC

14 116 2.5 (1.58) 7.3c
Methanococcus voltae A3 strain A3 5S ribosomal RNA, complete sequence NCBI Reference Sequence: NR_075764.1

TAACGGTCATAGCGGAGGTGTACATCCGATCCCATTCCGATCTCGGAAATTAAGCCCTCCAGCGATTTCT
TAAGTACTGCCATATGGTGGGAACAAGATGACGCTGTTAGTCA

13 109 2.34 (1.53) 7c

Methanocaldococcus jannaschii DSM 2661 strain DSM 2661 5S ribosomal RNA, complete sequence NCBI Reference Sequence:
NR_076076.1

TGGTACGGCGGTCATAGCGGGGGGGCCACACCCGAACCCATCCCGAACTCGGAAGTTAAGCCCCCCAGCG
ATGCCCCGAGTACTGCCATCTGGCGGGAAAGGGGCGACACCGCCGGCCAC

8 116 2.5 (1.58) 3.5c¢
Methanosaeta harundinacea 6Ac strain 6Ac 5S ribosomal RNA, complete sequence NCBI Reference Sequence: NR_103229.1 5S

CGAGTGTGGCGGCCATAGCGGCGGGGCAACTCCTGAACCCATTCCGAACTCAGAAGATAAGCCCGCGTGC
GTTCCATACTGTACTTAGGTGCGCGAGCCCTCGGGAACTATGGATCGCTGCCA

8 119 2.55 (1.6) 3.4c
Methanosarcina mazei 5S ribosomal RNA gene, complete sequence NCBI Reference Sequence: NR_075125.1

AGTTTGGCGGCCATAGCGGCAGGGCAACTCCTGTACCCATCCCGAACACAGAAGATAAGCCTGCCCGCGT
TCCTTACTGTACTGAAGTGTGCGAGCCTTCGGGAACTCTGGATCGCTGCCAAGCTCACCT

8 126 2.7 (1.65) 3.2c

Nanoarchaeum equitans Kin4-M 5S ribosomal RNA, complete sequence NCBI Reference Sequence: NR_103265.1

GGAGGGCCATAGCGGCCCGGGAACCACCCGTACCCATCTCGAACACGGAAGTTAAGCCGGGCCGCGTCCC
GAGTGGTACTGCCCCGCGAAGGGGTGGGAAGCTCGGGATGCCCTCCC

7 113 2.4 (1.56) 30
Methanosarcina barkeri str. Fusaro strain Fusaro 5S ribosomal RNA, complete sequence NCBI Reference Sequence: NR_075338.1

AGAGTTTGGCGGCCATAGCGGCAGTGTAACTCCTGTACCCATCCCGAACACAGTAGATAAGCCTGCCCGC
GTTCCTTACTGTACTGAAGTGTGCGAGCCTTCGGGAACTCTGGATCGCTGCCATACTCACC

7 127 2.7 (1.65) 2.6c



Thermococcus kodakarensis KOD1 strain KOD1 5S ribosomal RNA, complete sequence NCBI Reference Sequence: NR_075222.1

GGTACGGCGGCCATAGCGGCGGGGCCACACCCGGTCTCGTTTCGACCCCGGAAGTTAAGCCCGCCAGCGT
TCCCGGGTGTACTGCCCTCCGAGAGGGGGCGGGAAACCGGGAACGCCGCCGGCCAL

6 122 2.6 (1.6) 2.1c
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Figure S1. MicroRNA let7 secondary structure



