
Amynthas_aspergillus
Metaphire_californica
Amynthas_robustus
Amynthas_triastriatus
Amynthas_gracilis
Amynthas_morrisi
Amynthas_yunoshimensis
Metaphire_hilgendorfi
Amynthas_jiriensis
Amynthas_hupeiensis
Amynthas_sp__2_JS_2012
Amynthas_carnosus
Amynthas_cucullatus
Amynthas_corticis
Amynthas_sp__1_LZ_2016
Amynthas_longisiphonus
Duplodicodrilus_schmardae
Amynthas_moniliatus
Amynthas_pectiniferus
Metaphire_guillelmi
Metaphire_vulgaris
Tonoscolex_birmanicus
Perionyx_excavatus
Eisenia_nana
Eisenia_nordenskioldi_pallida
Eisenia_nordenskioldi_nordenskioldi
Eisenia_tracta
Eisenia_balatonica
Eisenia_spelaea
Aporrectodea_rosea
Lumbricus_rubellus
Lumbricus_terrestris
Drawida_japonica
Pontoscolex_corethrurus
Erpobdella_octoculata_NC_023927_1
Poecilobdella_manillensis
Whitmania_pigra
Hirudo_nipponia
Whitmania_laevis
Whitmania_acranulata_MK347500_1
Whitmania_acranulata_KM655838_1
Hirudo_medicinalis
Hirudo_verbana
Haemopis_sanguisuga
Erpobdella_japonica
Erpobdella_octoculata_MT410851_1
Erpobdella_testacea
Haementeria_acuecueyetzin
Haementeria_officinalis
Placobdella_lamothei
Placobdella_parasitica
Glossiphonia_concolor
Ozobranchus_jantseanus
Lumbriculus_variegatus
Tubifex_tubifex
Escarpia_spicata
Seepiophila_jonesi
Paraescarpia_echinospica
Riftia_pachyptila_AY741662_1
Riftia_pachyptila_NC_026860_1
Ridgeia_piscesae_KJ789165_1
Ridgeia_piscesae_NC_024653_1
Oasisia_alvinae
Tevnia_jerichonana
Lamellibrachia_luymesi
Lamellibrachia_satsuma
Sclerolinum_brattstromi
Osedax_rubiplumus_MT108936_1
Osedax_rubiplumus_MT108937_1
Galathealinum_brachiosum
Spirobrachia_sp__YL_2014
Siboglinum_ekmani
Siboglinum_fiordicum
Ramisyllis_multicaudata
Trypanobia_cryptica
Typosyllis_antoni
Typosyllis_sp__patternB
Eusyllis_blomstrandi
Myrianida_brachycephala
Streptosyllis_sp__THS1
Endomyzostoma_sp__MZ_2009
Myzostoma_seymourcollegiorum
Diurodrilus_subterraneus
Dinophilus_gyrociliatus
Hydroides_norvegica
Spirobranchus_giganteus
Sabella_spallanzanii
Manayunkia_occidentalis
Platynereis_cf__australis_PA_2020_MN830368_1
Platynereis_cf__australis_PA_2020_NC_052845_1
Platynereis_sp__2_PA_2020_MN830366_1
Platynereis_dumerilii
Platynereis_massiliensis
Platynereis_sp__1_PA_2020_MN830365_1
Platynereis_bicanaliculata
Hediste_diadroma
Hediste_japonica
Hediste_diversicolor
Laeonereis_culveri
Alitta_succinea_MN812982_1
Alitta_succinea_NC_051993_1
Perinereis_aibuhitensis
Perinereis_nuntia
Perinereis_cultrifera
Cheilonereis_cyclurus
Nereis_zonata
Nereis_sp_
Paraleonnates_uschakovi
Namalycastis_abiuma
Neanthes_glandicincta
Tylorrhynchus_heterochaetus
Glycera_americana_KT989321_1
Glycera_americana_KT989330_1
Glycera_cf__oxycephala_FS21
Glycera_fallax
Glycera_unicornis
Hemipodia_simplex
Glycera_capitata
Glycera_cf__tridactyla_FS20
Glycera_tridactyla
Glycera_cf__tridactyla_FS19
Glycera_dibranchiata
Glycera_tesselata
Glycinde_armigera
Goniada_japonica
Branchipolynoe_pettiboneae
Branchipolynoe_sp__YZ_2018
Branchinotogluma_japonicus
Levensteiniella_iris
Lepidonotopodium_sp__YZ_2018
Eunoe_nodosa
Melaenis_sp__YZ_2018
Halosydna_sp__YZ_2018
Lepidonotus_sp__YZ_2018
Iphione_sp__YZ_2018
Panthalis_oerstedi
Pholoe_pallida
Pisione_sp__YZ_2018
Euthalenessa_festiva
Aphrodita_australis
Laetmonice_producta
Eulepethus_nanhaiensis
Nephtys_sp___San_Juan_Island__YV_2008
Marphysa_sanguinea
Marphysa_tamurai
Decemunciger_sp__AB_2017_KY774370_1
Decemunciger_sp__AB_2017_KY774371_1
Decemunciger_sp__AB_2017_KY742027_1
Auchenoplax_crinita
Eclysippe_vanelli
Paralvinella_hessleri
Paralvinella_sulfincola
Melinna_cristata
Thelepus_plagiostoma
Pista_cristata
Terebellides_stroemii
Pectinaria_gouldii
Clymenella_torquata
Cirriformia_cf__tentaculata_HK_2018
Timarete_posteria
Sternaspis_scutata
Orbinia_latreillii
Scoloplos_cf__armiger_CB_2006
Questa_ersei
Cryptonome_barbada
Eurythoe_complanata
Marenzelleria_neglecta
Pharyngocirrus_uchidai
Urechis_caupo
Urechis_unicinctus
Chaetopterus_variopedatus
Phyllochaetopterus_sp__AW_2015
Magelona_mirabilis
Owenia_fusiformis
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cox1 cox2 atp8 cox3 D E W V -I -F -H -R -nad6 -S1 -nad4 P -G Q A Y M L1 N T -nad4L NCR1 -nad5 -atp6 -S2 nad3 -L2 -cytb -C -nad2 -nad1 NCR2 -rrnL NCR3 -rrnS NCR4

cox1 cytb C nad4L G H nad2 NCR1 L2 NCR2 L1 NCR3 rrnS NCR4 D NCR5 rrnL F nad6 M V L2 W Q nad3 NCR6 nad4 NCR7 nad5 cox3 S2 T N E S1 M Y I A NCR8 atp6 cox2 K R P NCR9 nad1 NCR10

cox1 C nad5 E nad4 cytb NCR1 atp6 W nad2 nad6 V L2 P M S1 D NCR2 Q nad3 A S2 Y NCR3 nad4L R T cox3 NCR4 rrnL N NCR5 rrnS cox2 NCR6 nad1 H I L1 F NCR7

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 -Y G cox3 Q nad6 cytb W NCR1 atp6 R H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 NCR2 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V NCR2 rrnL A nad1 I K nad3 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V NCR2 rrnL A nad1 I K nad3 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 G cox3 Q nad6 cytb nad5 F E P T R nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

N cox2 D atp8 G cox3 Q nad6 cytb W atp6 NCR1 Y H F E P T R nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3

cox1 N cox2 D atp8 G cox3 Q nad6 cytb W atp6 I E T P Y nad4L nad4 C M H nad5 rrnS V rrnL L1 A S2 L2 nad1 F nad3 S1 nad2

cox1 NCR1 N cox2 D NCR2 atp8 G NCR3 cox3 Q nad6 cytb W NCR4 atp6 I E T P Y H NCR5 nad5 F R nad4L NCR6 nad4 M C NCR7 K rrnS V rrnL L1 A S2 L2 NCR8 nad1 nad3 S1 nad2 NCR9

cox1 N cox2 D NCR1 atp8 G NCR2 cox3 Q nad6 cytb W NCR3 atp6 I E T P Y H NCR4 nad5 F R nad4L NCR5 nad4 M C NCR6 K rrnS V rrnL L A S2 L2 NCR7 nad1 nad3 S1 nad2 NCR8

cox1 N cox2 D NCR1 atp8 G NCR2 cox3 Q nad6 cytb W NCR3 atp6 I E T P Y H NCR4 nad5 F R nad4L NCR5 nad4 M C NCR6 K rrnS V rrnL L1 A S2 L2 NCR7 nad1 nad3 S1 nad2 NCR8

cox1 N cox2 D atp8 G cox3 Q nad6 cytb W atp6 I E T P Y nad4L nad4 C M H nad5 rrnS V rrnL L1 A S2 L2 nad1 nad3 S1 nad2

cox1 N cox2 atp8 G Y cox3 cytb W atp6 H nad5 F E P T nad4L nad4 D M M rrnS V rrnL A C S2 I L1 NCR1 L2 nad1 nad3 nad2 nad6 R Q

cox1 N cox2 atp8 G Y cox3 cytb W atp6 H nad5 F E P T nad4L nad4 D M M rrnS V rrnL A S1 C S2 I L1 NCR1 L2 nad1 K nad3 nad2 nad6 R Q

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb nad5 F E P T nad4L nad4 C M M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N D atp8 Y G cox3 nad6 cytb W atp6 A S2 L2 nad1 H nad5 F E P T nad4L nad4 NCR1 C M rrnS V rrnL L1 I Q nad3

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M V L1 S2 A L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb S2 NCR1 W atp6 R H nad5 F E P T nad4L nad4 C M rrnS rrnL V L1 A nad1 I L2 K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y G Q W NCR1 S2 R cox3 nad6 cytb NCR2 atp6 H nad5 F E P T nad4L nad4 C A M rrnS V rrnL L1 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb L2 W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A NCR1 S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 NCR1 W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A L2 NCR2 S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A L2 S2 nad1 I nad3 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A L2 NCR1 S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR1 rrnL L1 S2 A NCR2 L2 nad1 I nad3 S1 nad2

NCR1 L2 I nad3 NCR2 S1 nad2 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F NCR3 E P T nad4L nad4 C G M rrnS V NCR4 rrnL L1 S2 A

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR1 rrnL S2 L1 A NCR2 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR1 rrnL S2 A Q L1 NCR2 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W NCR1 atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR2 rrnL L1 S2 A NCR3 L2 nad1 I nad3 S1 nad2 NCR4NCR5

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C NCR1 G M rrnS V NCR2 rrnL S2 L1 A NCR3 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR1 rrnL S2 L1 A NCR2 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR1 rrnL S2 L1 A NCR2 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W NCR1 atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR2 rrnL L1 S2 A NCR3 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR1 rrnL L1 S2 A NCR2 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W NCR1 atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR2 rrnL L1 S2 A NCR3 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W NCR1 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR2 rrnL L1 S2 A NCR3 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 S2 A NCR1 L2 nad1 I nad3 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V NCR1 rrnL L1 A NCR2 S2 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb L W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A NCR1 S2 nad1 I K nad3 S1 nad2

cox1 cox2 atp8 cox3 nad6 cytb atp6 nad5 nad4L nad4 rrnS rrnL NCR1 nad1 nad3 nad2 NCR2

cox1 N cox2 G NCR1 M D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 G NCR1 T atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 G NCR1 T atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 G NCR1 Y NCR2 atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 S1 nad2 C C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T NCR2 nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 S1 nad2 C

cox1 N cox2 G NCR1 T atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 G NCR1 T atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 G NCR1 T atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V NCR2 rrnL L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 G NCR1 Y NCR2 atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S nad2 C

cox1 N cox2 G NCR1 M D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 H nad5 F E P T nad4L nad4 V L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 G NCR1 M D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 G NCR1 M D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F P T nad4L nad4 rrnS V NCR2 rrnL L1 A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 -G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V NCR2 rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 S1 nad2 C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 S1 nad2 C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 G NCR1 Y atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2 C

cox1 N cox2 G NCR1 G NCR2 T atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 G NCR1 T atp8 M D cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 rrnS V rrnL L1 S2 A L2 nad1 I nad3 nad2 C

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A L2 NCR1 S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 L2 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A NCR1 S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb L2 W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A NCR1 S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb L2 W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL NCR1 S2 nad1 NCR2 L1 A I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb L2 W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A NCR1 S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D cox3 Q nad6 cytb L2 E NCR1 S2 nad1 NCR2 I K nad3 NCR3 atp8 Y W atp6 R H nad5 F P T nad4L nad4 C G M rrnS rrnL NCR4 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb L2 W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A NCR1 S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb L2 W atp6 R H nad5 F E P T nad4L nad4 C G M V L1 A NCR1 S2 nad1 I nad3 nad2

cox1 cox2 D atp8 Y cox3 Q cytb L2 F E P NCR1 nad4 G S2 nad1 I K nad3 N nad6 W atp6 R H nad5 T nad4L C M rrnS V rrnL L1 A NCR2 S1 nad2

cox1 cox2 D atp8 Y cox3 Q cytb L2 F E P NCR1 nad4 G S2 nad1 I K nad3 N nad6 W atp6 R H nad5 T nad4L C M rrnS V rrnL L1 A NCR2 S1 nad2

cox1 cox2 D atp8 Y cox3 Q cytb L2 F E P NCR1 nad4 G NCR2 S2 nad1 I K nad3 N nad6 W atp6 R H nad5 T nad4L C M rrnS V rrnL L1 A NCR3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C G M rrnS V rrnL L1 A L2 NCR1 S2 nad1 I K nad3 S1 nad2

cox1 cox2 cytb L2 atp6 nad4L nad4 P nad1 atp8 cox3 L1 NCR1 nad5 G NCR2 rrnL rrnS nad3 N H C D A Y NCR3 M NCR4 R NCR5 W E K T S2 NCR6 L1 F V I nad6 nad2 Q

NCR1 cox3 C nad6 F D Q NCR2 T S2 K Y NCR3 rrnL nad2 R S1 E V I atp8 cytb nad3 N M M nad5 nad1 cox2 A nad4 nad4L L1 rrnS W P G L2 atp6 H

cox1 NCR1 Q NCR2 P NCR3 cox3 NCR4 nad6 F D T S K Y NCR5 rrnL nad2 R S1 E V I atp8 NCR6 cytb nad3 N M M nad5 nad1 cox2 A nad4 nad4L L1 rrnS W H G NCR7 C atp6 L2

cox1 cox2 D atp6 H E NCR1 nad4 N S L2 A atp8 cox3 Q nad6 cytb W NCR2 F P C M rrnS NCR3 rrnL L1 NCR4NCR5 nad2 I K Y G R V T S1 NCR6 nad1

cox1 cox2 cytb L2 atp6 nad4L nad4 P nad1 C atp8 cox3 S1 nad5 G NCR1 rrnL rrnS nad6 NCR2 L1 K NCR3 T D NCR4 E Q nad2 nad3 N I S2 M W F H Y V A R

cox1 cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F T nad4L nad4 S2 L2 K G M rrnS V NCR1 rrnL L1 C E P N A NCR2 nad1 I nad3 S nad2

cox1 cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 S2 L2 G M rrnS V NCR1 rrnL L1 N C A NCR2 nad1 I K nad3 S1 nad2

cox1 cox2 D atp8 Q R nad3 NCR1 nad5 NCR2 S1 nad2 NCR3 F H C nad1 -P S nad6 cytb -T nad4L NCR4 nad4 E W M rrnS NCR5 rrnL L1 V NCR6 L2 NCR7 atp6 N Y I A G cox3 K

cox1 cox2 D atp8 NCR1 atp6 E cox3 K A R N G Q nad6 cytb W Y C M rrnS V rrnL L1 L2 nad1 NCR2 -P S2 -T nad4L nad4 H nad5 F I nad3 S1 nad2

cox1 N cox2 D atp8 Y NCR1 cox3 Q nad6 cytb W atp6 R A H nad5 F E P T nad4L nad4 rrnL S2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y NCR1 cox3 Q nad6 cytb W atp6 R A H nad5 F E P T nad4L nad4 C L2 NCR2 L1 M rrnS V rrnL S2 nad1 I K nad3 S1 nad2 G

cox1 cox2 Y D NCR1 G NCR2 V rrnL L1 A cox3 Q nad6 cytb W NCR3 atp6 H nad5 F E P T nad4L nad4 NCR4 nad3 S2 L2 I nad1 nad2

cox1 N cox2 D atp8 Y W atp6 R H nad5 F E G cox3 Q nad6 cytb P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 NCR1 I K nad3 nad2

cox1 N cox2 D atp8 Y E C M M rrnS V rrnL L1 A I K nad3 S1 nad2 G cox3 Q nad6 cytb S2 L2 nad1 W atp6 R H nad5 F P T nad4L nad4 NCR1

cox1 N cox2 D atp8 Y E C M M rrnS V rrnL L1 A I K nad3 S1 nad2 G cox3 Q nad6 cytb S2 L2 nad1 W atp6 R H nad5 F P T nad4L nad4 NCR1

cox1 L2 nad1 T A P R D NCR1 cytb S2 nad4L nad4 H nad5 I nad6 G NCR2 atp6 Q W Y C M rrnS V rrnL L1 nad3 S1 nad2 E F NCR3 cox3 cox2 atp8 N NCR4

cox1 A L2 nad1 R T I nad6 G atp6 Q W C M Y M rrnS V rrnL L1 nad3 S1 nad2 P NCR1 cytb S2 nad4L nad4 H nad5 E F cox3 K cox2 D atp8 N

-cox1 -nad2 -nad3 -F -nad5 -atp6 -cytb NCR1 -nad1 -rrnL -rrnS -C -nad4 -nad4L -nad6 -cox3 -atp8 -cox2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 K H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y cox3 Q nad6 cytb W atp6 R A H nad5 F E P T nad4L nad4 rrnL S2 nad1 K I nad3 S1 nad2 G

cox1 NCR1NCR2 N cox2 atp8 D Y cox3 Q nad6 cytb W atp6 H R nad5 F E P T nad4L nad4 V L1 C rrnS rrnL

cox1 N cox2 atp8 D Y cox3 Q nad6 cytb W atp6 R nad5 P L E T nad4L nad4 V G H L1 rrnS rrnL

cox1 cox2 D atp8 Y cox3 Q nad6 cytb W atp6 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 nad1 I R nad2 N NCR1 L2 G nad3

cox1 cox2 D atp8 Y cox3 Q nad6 cytb W atp6 S H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 nad1 I K R nad2 N NCR1 L2 G nad3

cox1 cox2 P D atp8 T nad4L nad4 M N G nad2 Y L1 A S2 L2 nad1 I K nad3 rrnS rrnL V S1 cox3 NCR1 Q nad6 cytb W atp6 R H nad5 F C E

cox1 cox2 P D atp8 T nad4L nad4 M N G nad2 Y L1 A S2 L2 nad1 I K nad3 rrnS rrnL V S1 cox3 NCR1 Q nad6 cytb W atp6 R H nad5 F C E

cox1 cox2 atp8 cox3 nad6 cytb atp6 NCR1 nad5 F nad4L nad4 C rrnS rrnL nad1 nad3 nad2

cox1 N cox2 D atp8 NCR1 T G cox3 Q nad6 cytb W NCR2 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I nad3 nad2

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 trnD1 trnD2 atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL A nad1 I K nad3 nad2

cox1 N cox2 trnD1 NCR1 trnD2 atp8 Y G cox3 Q nad6 cytb W atp6 R NCR2 H nad5 F E P T nad4L nad4 C M rrnS V rrnL A nad1 I K nad3 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL A nad1 I K nad3 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL A nad1 I K nad3 nad2

cox1 cox2 atp8 cox3 nad6 cytb atp6 NCR1 nad5 F nad4L nad4 C rrnS rrnL nad1 NCR2 nad3 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S L nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C M rrnS V rrnL L2 S2 A L1 nad1 I K nad3 S1 nad2

cox1 cox2 atp8 nad5 F nad4L nad4 C rrnS V rrnL nad1 nad3 nad2 NCR1

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M V L1 S2 A L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 S2 A L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 G Y cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M V L1 S2 A L2 nad1 I nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 NCR1 cytb W atp6 R NCR2 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L nad1 I K nad3 S1 nad2

cox1 cox2 atp8 cox3 atp6 NCR1NCR2 nad6 NCR3 nad5 NCR4 F nad4L nad4 C rrnS rrnL nad1 nad3 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S2 L2 nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L A S2 L nad1 I K nad3 S1 nad2

cox1 N cox2 D atp8 Y G cox3 Q nad6 cytb W atp6 R NCR1 H nad5 F E P T nad4L nad4 C M rrnS V rrnL L1 A S L2 nad1 I K nad3 S1 nad2

Tree scale: 1

BL = 7.4

Additional file 12. PCGs_2rRNAs dataset. Phylogeny of annelids inferred using 174 annelid mitogenomes. The phylogram was inferred using concatenated 13 PCGs and 2rRNAs and 
the Maximum Likelihood methodology implemented in IQ-TREE. The figure shows (from left to right): a tree with bootstrap values < 100% shown at nodes, species names (identical 
species are shown with GenBank accession numbers) and linearized mitogenomic architecture.


