Supplementary Fig. S1. Multiple alignment of the deduced and concatenated amino acid sequences of the 12 mitochondrial genes of
the indicated trematode species.
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#NEXUS
BEGIN DATA;
DIMENSIONS NTAX=12 NCHAR=3312;
FORMAT DATATYPE=PROTEIN INTERLEAVE=yes GAP=-;

[Name: Calicophoron_microbothrioides Len: 3312]

[Name: Explanatum_ explanatum Len: 3312]

[Name: Fischoederius_cobboldi Len: 3312]

[Name: Fischoederius_sp_1_TH Len: 3312]

[Name: Fischoederius_elongatus Len: 3312]

[Name: Fasciola_hepatica Len: 3312]

[Name: Gastrothylax crumenifer Len: 3312]

[Name: Homalogaster_paloniae Len: 3312]

[Name: Ogmocotyle_sikae Len: 3312]

[Name: Ogmocotyle_sp JM 2015 Len: 3312]

[Name: Orthocoelium_ streptocoelium Len: 3312]

[Name: Paramphistomum cervi Len: 3312]

MATRIX

Calicophoron_microbothrioides MSWLPLYNAW IVCLAIVSLF LWKLLGVLFL LVALFLSVSY LLKESLNNVL
Explanatum_explanatum MSWLPLYNAW IVCLALVSLF LWKLLGVVVL FVALFLSLSY LLKESLNNAL
Fischoederius_cobboldi MSWLPLYNAW MICLAIVSFF LWKLLGVLLL IFALFMSFSF LLKESLGNVT
Fischoederius_sp_l_TH MSWLPLYNAW MICLAIISFF LWKLLGVLIL IFALFMSFSF LLKESLGNVT
Fischoederius_elongatus MSWLPLYNAW IICLAIVSFF LWKLLGVLLL IFALFMSFSF LLKESLVNVT
Fasciola_hepatica MSWLPLYNAW VLMIGIVSIF LWKLLGLWVF LGVVSISLIW LIKESLCTVK
Gastrothylax_crumenifer MSWLPLYNAW MICLAIVSFF LWKLLGVLLL IFALFMSFSY LVKESLGNMT
Homalogaster_paloniae MSWLPLYNAW VICLAIISFF LWKLLGVLLL VFVLSLSIFY LLKELLQNET
Ogmocotyle_sikae MSLLPVLNSW VVFLMLVNLF FWNLSVVVLV LGVVGFVVLF LLKELLNNEF
Ogmocotyle sp JM 2015 MSWLPLYNAW IVCLALVSLF LWKLLGVVVL LVALFLSLSY LLKESLGNAL
Orthocoelium_streptocoelium MSWLPLYNAW IVCLGIVSVF LWKLWGIIFL VVFLFLSLLY LLKESLNNAL
Paramphistomum cervi MSWLPLYNAW IVCLALVSLF LWKLLGVVVL LVALFLSLSY LLKESLGNAL
Calicophoron_microbothrioides HYVYAFWLFI LTEVLIFSSL FVAVFWSESC SSESISSFLE LPFLGCFLLI
Explanatum_explanatum HYVYAFWLFI MTEVLIFGSL FVAVFWSESC SSESISSFLE LPFLGCFLLI
Fischoederiusicobboldi HYVYAFWLFI MTEVLIFGSL FLAVLWNETC YSESISSFLE LPFLGCFLLI
Fischoederius_sp_l_TH HYVYAFWLFI MTEVLIFGCL FLAVLWNETC YSESISSFLE LPFLGCFLLI
Fischoederius_elongatus HYVYAFWLFI MTEVLIFGSL FLAVLWNETC FSESISSFLE LPFLGCFLLI
Fasciola_hepatica HYATAFWVFI LSEVIVFGTL FCLCVITVED DLAPLSSPLE LPLLGCFILT
Gastrothylax_crumenifer HYVYAFWLFI MTEGLIFGSL FLAVLWNETC FSESISSFLE LPFLGCFLLI
Homalogaster_paloniae HYIYAFWLFI GTEVLIFGSL FLTVFWNESC SSESISSFLE LPFLGCFLLI
Ogmocotyle_sikae HYVDGFLLFI MTEVLAFFSL FVTCLWSESF VSGSLSHFLE LPFLGCFLLI
Ogmocotyle sp JM 2015 HYVYAFWLFI MTEVLIFGSL FVAVFWNESC SSEAISSFLE LPFLGCFLLI
Orthocoelium_streptocoelium HYVYAFWLFI MTEVLIFGSL FVAIFWSESC SSEPISGFLE LPFLGCFLLI
Paramphistomum_cervi HYVYAFWLFI MTEVLIFGSL FVAVFWNESC SSEAISSFLE LPFLGCFLLI
Calicophoron_microbothrioides GSSLTVTAYH HSVGLGSSSL FLLCTLVLGF SFVILQIFEM YDCECDWVYS
Explanatum_explanatum GSSLTVTAYH HSVGLGSSSF FLLLTLVLGF GFVVLQIFEM YDCECDWVYS
Fischoederius_cobboldi GSSLTVTAYH HSVGTKYGFL FLLATLLLGF SFVILQIYEM YDCECDWVYS
Fischoederius_sp 1_TH GSSLTVTAYH HSVGTKYGSL FLLATLLLGL SFVILQIYEM YDCECDWIYS
Fischoederius_elongatus GSSLTVTAYH HSVGTKYGSL FLLATLLLGF SFVILQIYEM YDCECDWIYS
Fasciola_hepatica GSSITVTTYH HYLGSYYSRP FLLLTIVLGC SFLVLQAFEF YDCECDLTFC
Gastrothylaxicrumenifer GSSLTVTAYH HSVGTKYGSL FLLSTLLLGA SFVVLQIFEM YDCECDWVYS
Homalogaster_paloniae GSSLTVTAYH HSVGLYGSSF FLLSTLVLGF SFVILQIFEM YDCECDWVYS
Ogmocotyleisikae GSSITVTAYH HSMGLSGAYM HLIFTLILGG GFVVLQLYEL YECRCCLISS
Ogmocotyle sp JM 2015 GSSLTVTAYH HSVGLASSSL FLLLTLFLGF SFVVLQVFEM YDCECDWVYS
Orthocoelium_streptocoelium GSSLSVTAYH YGIGLGNNSL FLLLTILLGL CFVVLQIFEM YDCECDWVYS
Paramphistomum_cervi GSSLTVTAYH HSVGLASSSL FLLLTLFLGF SFVVLQVFEV YDCECDWVYS
Calicophoron_microbothrioides VYYAACFSTV GLHFLHVVLG LIGLVVIFVF GDVNLNVYND VVIWYWHFVD
Explanatum_explanatum VYYAACFSTV GLHFLHVVLG LLGLVIIFAF GDVNLNVYND VVIWYWHFVD
Fischoederius_cobboldi VYYAACFSTV GLHFLHVLVG LIGLSVIFFM GDVNLNVYND VIIWYWHFVD
Fischoederius_sp_1_TH VYYAACFSTV GLHFLHVLIG LVGLSVIFFI GDVNLNVYND VIIWYWHFVD
Fischoederius_elongatus VYYAACFSTV GLHFLHVVIG LVGLSVIFFI GDVNLNVYND VIIWYWHFVD
Fasciola_hepatica VYGAVCFSTV GLHFLHVFGG LVALCFLYFS GDAVPNSNVD FVVWYWHFVD
Gastrothylax_crumenifer VYYAACFSTV GLHFLHVIIG LIGLSVIFIF GDVNLNVYND VIIWYWHFVD
Homalogaster_paloniae VYYAACFSTV GLHFIHVVIG LIGLVVVFSF GDVNLNTYND VIIWYWHFVD
Ogmocotyle_sikae VYFAACFCTV GLHFLHVLLG MGGLGLILGF GDLKLNDYNN MIVWYWHFVD
Ogmocotyle sp JM 2015 VYYAACFSTV GLHFLHVVIG LVGLAVIFVF GDVNLNVYND VVIWYWHFVD
Orthocoelium_streptocoelium VYYAACFSTV GLHFLHVVLG LLGLVVIFIF GDVNLNTYND VIVWYWHFVD
Paramphistomum cervi VYYAACFSTV GLHFLHVVIG LVGLAVIFVF GDVNLNVYND VVIWYWHFVD
Calicophoron_microbothrioides YIWLLVYLVV YLSMLSLVRS NVVDLPTNLS LSYFWCGGFM ISAFLVLQIV
Explanatum_explanatum YIWLLVYLVV YLSMLSLVRS NVVDLPTNLS LSYFWCGGFM ISAFLVLQVI
Fischoederius_cobboldi YIWLLVYLVV YLSMVSLMRS NVVDLPTNLS LSYFWCGGFM ISAFLVLQIA
Fischoederius_sp_l_TH YIWLLVYLVV YLSMVSLVRS NVVDLPTNLS LSYFWCGGFM ISAFLVLQIA
Fischoederius_elongatus YIWLLVYLVV YLSMVSLVRS NVVDLPTNLS LSYFWCGGFM ISAFLVLQIA
Fasciola_hepatica YIWLLVYLII YLAMLAVMRG NVVDLPTNIS LSYFWCGGFM ISSFLIIQVL
Gastrothylax_crumenifer YIWLLVYLVV YLSMLSLVRS NVVDLPTNLS LSYFWCGGFM ISIFLVLQIA
Homalogaster_paloniae YIWLLVYLVV YLSMLSLVRS NVVDLPTNLS LSYFWCGGFM LSAFLVLQVA

Ogmocotyle_sikae YIWLLVYTVV YLSMLSLVRN NVVDLPTNLS LSYFWCSGFM ISAFLVFQVV
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Calicophoron_microbothrioides
Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp_1_TH
Fischoederius_elongatus
Fasciola_ hepatica
Gastrothylax crumenifer
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Ogmocotyle sp JM 2015
Orthocoelium_streptocoelium
Paramphistomum cervi

Calicophoron_microbothrioides
Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp_1_ TH
Fischoederius_elongatus
Fasciola_hepatica
Gastrothylax_crumenifer
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YIWLLVYLVV
YIWLLVYLVV
YIWLLVYLVV

SGVVLSLLYV
SGIILSLLYV
SGVILSLLYV
SGVILSLLYV
SGVILSLLYV
SGVVLSLLYV
SGVILSLLYI
SGVILSLLYV
SGVILSFLYV
SGVVLSLLYV
SGVVLSLLYV
SGVVLSLLYV

HMGRALYYTS
HMGRALYYTS
HMGRALYYTS
HMGRALYYTS
HMGRALYYTS
HMGRALYYSS
HMGRALYYTS
HMGRALYYTS
HMGRALYYSS
HMGRALYYTS
HMGRALYYTS
HMGRALYYTS

TSILNSVPLI
TSILNSIPLI
TSILNSVPLV
TSILNSVPLV
TSILNSVPLV
TSILQSVPFV
TSILNSVPLI
TSILNSVPLF
TSIVNSVPFV
TSIVNSVPFI
TSILNSVPFI
TSILNSVPLI

LFYLHLWGSN
LFYLHLGGSN
LFYLHLSGSN
LFYLHLSGSN
LFYLHLSGSN
LFYLHKGGSN
LFYLHLSGSN
LFYLHLGGSN
LFYLHKSGSN
LFYLHKSGSN
LFYLHLGGSN
LFYLHLGGSN

SPDFVLDVES
SPDFVLDVES
FPDFVLDVES
FPDFVLDVES
FPDFVLDVES
FPDLVLDVES
FPDFVLDVES
FPDFVLDVES
LPDSVLDVES
LPDSVLDVES
SPDFVLDVES
SPDFVLDVES

LFLFVLWVPS
LFLFVLWVPS
LFLFVLWLPS
LFLFVLWLPS
LFLFVLWLPS
VFLFLLWLPT
LFLFVLWLPS
LFLFVLWLPS
VFLFVLWLPT
VFLFMLWLPT

YLSMLSLVRS
YLSMLSLVRS
YLSMLSLVRS

ADSGMSFGCV
ADSGMSFGCV
ADSSMSFGCV
ADSNMSFGCV
ADSSMSFGCV
ADSLLSFGCV
ADSNMSFGCV
ADSSMSFGCV
ADYNLSFGCV
ADSGLSFGCV
ADSDMSFGCV
ADSGLSFGCV

YSKIGVWNVG
YSKLGVWNVG
YSKVGVWNVG
YSKVGVWNVG
YSKVGVWNVG
YSKLGVWNVG
YSKVGVWNVG
YSKLGVWNVG
YSKLGVWNVG
YSKLGVWNVG
YSKLGVWNVG
YSKLGVWNVG

GGILYKFVVG
GGTLYKFVVG
GGVLYKFVVG
GGVLYKFVVG
GGVLYKFVVG
GGVLYEYVVG
GGVLYKFVVG
GGILYKFVVG
GTSLYSFIVG
GASLYSFIVG
GGVLYKFVVG
GGVLYKFVVG

NPLFVSGGYS
NPLFVSGGYS
NPLFVSGGYS
NPLFVSGGYS
NPLFVSGGYS
NPLFVSGGYG
NPLFVSGGYS
NPLFVAGGYS
NPLFVKGGYS
NPLFVSSGYS
NPLFVSNGYS
NPLFVSGGYS

YIQADPLVTP
YIQADPLVTP
YIQADPLVTP
YIQADPLVTP
YIQADPLVTP
YIQADPMVTP
YIQADPLVTP
YIQADPLVTP
FIEADSLVTP
FIEADSLVTP
YVQADPLVTP
YIQADPLVTP

FNISCGYSVS
LNKSCSYSVS
FNKSCSYSVV
FNKSCSYSVV
FNKSCSYSVV
LNKACTYSIG
FNKSCSYSVV
LNKSCCYSLS
HNQSCSYSVL
HNQSCSYSIA

NVVDWPTNLS
NVVDLPTNLS
NVVDLPTNLS

LALNDESIFV
LALNDESIFV
LALNDESIFM
LALNDESIFM
LALNDESIFM
LDFTSEGLFL
LAFNDESIFM
LSFNDESLFI
VDFTNEGLFV
LALNDESIFV
LALNDESIYV
LALNDESIFV

FILYLVMMVE
FVLYLVMMVE
FILYLAMMVE
FILYLAMMVE
FILYLAMMVE
FVLYLLMMVE
FVLYLAMMVE
FILYLAMMVE
FVLYILMMVE
FVLYLVMMVE
FILYLAMMVE
FVLDLVMMVE

GFSVTNVTLV
GFSVTNVTLV
GFSVTNVTLV
GFSVTNVTLV
GFSVTNVTLV
GFSVTNIMLV
GFSVTNVTLV
GFSVTNVTLV
GFSVTNVTLV
GFSVTNVTLV
GFSVTNVTLV
GFSVTNVTLV

DVVLFHSLFT
DVVLFHSLFT
DVVLFHSLFT
DVVLFHSLFT
DVVLFHSLFT
DVVFFHSFFT
DVVLFHSLFT
DVVLFHSLFT
DVVLFHSFFT
DVVLFHSFFT
DVVLFHSLFT
DVVLFHSLFT

VSIKPEWYFL
VSIKPEWYFL
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ASIKPEWYFL
VSIKPEWYFL
VSIKPEWYFL
ESTIKPEWYFL
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RQYVFWSIFS
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LSYFWCGGFM
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NKDGFVLVCL
NKDGFVLMCL
NKDGFVLMCL
NKDGFVLMCL
NKDGFVLMCL
SKDGFVLLCL
NKDGFVLMCL
NKDGFVLVCL
AKDGFVLMFL
AKDGFVLVVL
NKDGLVFMCL
NKDGFVLVCL

AFYAMLRSIE
AFYAMLRSVE
AFYAMLRSIE
AFYAMLRSIE
AFYAMLRSIE
SFYAMLRSVE
AFYAMLRSIE
AFYAMLRSVE
AFYAMLRSIS
AFYAMLRSIS
AFYAMLRSVE
AFYAMLRSIE

IFLLLSYLGA
IFLLLSYLGA
IFLLLSYLGA
IFLLLSYLGA
IFLLLSYLGA
CFLLLTYLGA
IFLLLSYLGA
MFLLLSYLGA
VFLLLSYLGA
VFLLLSYLGA

ISAFLVLQVL
ISAFLVLQVV
ISAFLVLQVL

VTFIFVLFIV
VIFIFVLFIV
VTFIFVLFII
VITFIFVLFII
VIFIFVLFIV
VTFIFLLFFA
VITFIFVLFIV
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LVWAYLFTSI
LVWAYLFTSI
IVWAYLFTSV
IIWAYLFTSV
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LFWFFGHPEV
LFWFFGHPEV
LFWFFGHHEV
LFWFFGHPEV
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LFWFFGHPEV
LFWFFGHPEV
LFWFFGHPEV
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VWDPVVWWIM
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SGDPVLWWII
SGDPVLWWIT
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LGSYSAVVIS
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LGSYSSVVIS
LGSYSAVVIS
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VSLNKYLLQG
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YSLNKYMLQG
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YSLNKYMLQG
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LASFGAFLSV
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HWLCSMIGVN
HWLCSMLGVN
HWVVSMIGFN
HWLCSMVGFN
HWLCSMVGFN
HWLCSMVGFN
HWVCSMVGFN
HWLCSMVGFN
HWLCSMVGFN

VSAFFLVFIL
ISAFFLVFIL
ISAFFLVCIL
VSAFFLVCIL
ISAFFLVLIL
GSAFLFVFIL
VSAFFLVLIL
VSAFFLVLIL
VSGFFLVFLL
VSGFFLIFVL
ISAFFLVFVL
ISAFFLVFIL

WFMLYNLLYL
WFMLYNLLYL
WFMLYNLLYL
WFMLYNLLYL
WFMLYNLLYL
WVVFTNVLYM
WFMLYNLLYL
WYMLYNLLYL
WIMLLNLLYL
WVMLYNLLYL
WFMLYNLLYL
WFMLYNLLYL

EFVWTFIPTL
EFVWTFIPTL
EFVWTFIPTV
EFVWTFIPTV
EFVWTFIPTV
EFFWTVVPSS
EFVWTFIPTM
EFVWTFIPTL
ELVWTVVPTL
EFVWTFIPTL
EFVWTFVPTL
EFVWTFIPTL

EDESYDSCMS
EGECYDSCMS
DGECYDSCMS
EGECYDSCMS
EGECYDSCMS
EDEEFDSVMS
EGECYDSYMS
EEEVYDSYMS
EGMSYDSFMT
EDESYDSCMS
ENECYDSCMS
EGECYDSCMS

DGIPGRINQI
DGIPGRINQV
DGIPGRINQV
DGIPGRINQV
DGIPGRINQV
DAIPGRLNCV
DGIPGRINQV
DGIPGRVNQV
DGVPGRVNQI
DGIPGRINQI
DGIPGRVNQI
DGIPGRINQV

YFTSLLMFSF
YFTSLLMFSF
YFTSLLMFSF
YFTSLLMFSF

LCFFPMHYFG
LCFFPMHYFG
MCFFPMHYLG
LCFFPMHYFG
LCFFPMHYFG
LCFFPMHYLG
LCFFPMHYLG
LCFFPMHYFG
LCFFPMHYFG

WESLVVRNVV
WESLVVRSVV
WESLVVGNVV
WESLVVGNVV
WESLVVGNVV
WESFVVGNCV
WESLVVGNVV
WESLTVKNVV
WESLTVQNKV
WESLTVQNKV
WESLVVYNVV
WESLVVSSVV

ELVRYMFFIC
ELVRYMFFIC
ELVRYMFLIG
ELVRYMFLIG
ELVRYMFLIG
DLIVYILLVC
ELVRYMFLIG
ELVRYMFFIC
ELLRYVFFIC
ELVRYMFFIC
ELVRYVFFIC
ELVRYMFFIC

LTAVLCYLNL
LTAVLCYLNL
LTAVLCYLNL
LTAVLCYLNL
LTAVLCYLNL
CVIVLCYYNL
LTAILCYLNL
LTAVLCFLNL
MVSGLCFLNL
LTAVLCYLNL
LTLVLCYLNL
LTAVLCYLNL

DFVGGVDKPL
DFVGGVDKPL
DFVYGVDKPL
DFVYGVDKPL
DFVYGVDKPL
DFVMGVDKPL
DFVNGVDKPL
DFVGGVDKPL
DFVGGVDKPL
DFVGGVDKPL
DFVGGVDKPL
DFVGGVDKPL

YFCPERLGVF
YFCPDRIGVF
YFCPERLGVF
YFCPERLGVF
YFCPERLGVF
SYCPGHLGIY
YFCPERLGVF
YFCPERLGVF
FFCPERLGVF
YFCPERLGVF
YFCPERLGVF
YFCPERLGVF

VTQPSVYCML
VTQPSVYCML
VSQPSVYCML
VSQPSVYCML

LCGLPRRVCV
LCGLPRRVCV
MAGLPRRVCV
LCGLPRRVCV
MCGLPRRVCV
MCGLPRRVCV
MCGLPRRVCV
LCGLPRRVCV
LCGLPRRVCV

VAAWGSSNVS
VGAWGSSNVS
VAAWGSSNVS
VAAWGSSNVS
VAAWGSSNVS
VSSWGSSSLV
VGAWGSSNVS
MAAWGGSNVA
FFVWGSNNLI
FFVWGSSNLV
MSVWGSSNIS
VAAWGSSNVS

SFIPVWVFVV
SFIPVWVFVV
SFIPVWVFVV
SFIPAWVFVV
SFIPAWVFVV
AFTIPIWVFVV
SFIPAWVFVV
SFIPVWVFVT
SFIPLWVFIV
SFIPVWVFVV
SFIPVWVFVV
SFIPVWVFIV

QYMSYESVLP
QYISYESVLP
QYLTYESVLP
QYLTYESVLP
QYLTYESVLP
NCISYDMLDI
QYLTYESVLP
QYISYECVMP
QYLSNECVVE
QYMSYESVLP
QYISYEGVMP
QYISCESVLP

RLCVNTPYRL
RLSVNTSYRL
RLTVNTPYRL
RLVVNTPYRL
RLTVNTPYRL
RMVRGNFHQL
RLTVNTPYRL
RLGVNVPCRL
RLGVNVPYHL
RLCVNTPYRL
RLNVNVPYRL
RLSVNTPYRL

VGYCTELCGA
VGYCSELCGA
VGYCSELCGA
VGYCSELCGA
VGYCSELCGA
VGYCTELCGA
VGYCSELCGA
VGYCSELCGA
VGYCSELCGA
VGYCTELCGA
VGYCSELCGA
VGYCSELCGA

LITGALSVAG
LITSALSVAG
LVTGALSVAG
LITGALSVTG

YNPDFFWLES
YNPDFYWLES
YDPDFYWLSV
YNPDFFWLES
YDPNFFWLES
YDLSFSWINS
FDFSFSWINA
YNPDFFWLES
YNPDFFWLES

LNVVVLPVPQ
LNVVVLPVPQ
LHVVALPVPQ
LHVVALPVPQ
LHVVALPVPQ
LNVITLPGPQ
LSVVVLPVPQ
LHVVNLPVPQ
FNVVSVPVPQ
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LNVVVLPVPQ
LNVVVLPVPQ

MLGQFKCRGV
MLGQFSCGGV
MLGQFMCRGV
MLGQFMCRGV
MLGQFACRGV
LAWQFGSNTV
MLGQFSCRGV
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MLGQFKCRGV
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GHAYMPIVVE
GHAYMPIVIE
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YIYSILGFSW
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LSSFGAFLAT
LSSFGAFLAT
VSSLGALVSA
LASFGAFLAT
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IMSLGGLISV
IMSLGGLILV
LASFGAFLSV
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HVVYMSGSNR
HVTYMSGSGC
HVVYMSGSNR
HVTYMSGSNR
HVTYMSGSNR
HNSYMNGVGR
HVTYMSGSNR
HVVYMSGSFR
HTSYISGPSR
HASYLSGPSR
HVIYMSGSNR
HVAYMSGSSR

VTLSSEDRLI
VALSNEDRLI
TALSNEDRLI
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ASHNNESDVV
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VALSGEDRFI
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VTLSSEDRLI
VVLNSEDRLI
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QWYWTYELPM
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QWYWTYELPM
QWYWSYDVEV
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FSVPECGIKI
FSVPECGIKI
FSVPECGIKI
FSVPEFNIKT
FSVPEYGIKI
FSVPEFNIKV
FSLPEYNLKM
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FSVPECGLKT
FSVPEYSLKI

VSLGLGFLSL
VGLGLGFLSL
VCLGLGFLSL
VCLGLGFLSL
VCLGLGFLSL
VPLSTILAKV
VCLGLSFLSL
VCLGLSFLSL
VQLGSIFLSL
VSLGLGFLSL
VCLGLGFLSL
VVLGLCFLSL

YLVLFCLVYV
YLVLFCLVYV
YLALFCLVYV
YLALFCLVYV
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YFTSLLMFSF
YFSCLLGFSF
YFTSLLMFSF
YFTSLLMFSF
YFSCLLFFNF
YFTSLLMFSF
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GGVYVLFVFV
GGVYVLFVFV
GGVYVLFVFV
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GGVYVLFVFV
GGVYVLFIFV
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GGVYVLFVFV
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ESSEYLCSYY
ESSEYLCSFY
ESSEYLCSFY
ESSEYLCSFY
ESSEYLCSFY
DSSFYLCSSF
ESSEYLCSFY
ESSEYLCSFY
ESSHYLCSYF
ESSEYLCSYY
EFSEYLCSFY
ESSEYLCSFY

GVLCIWCVGL
GVLCVWCVGL
GVLCVWCVGL
GVLCIWCVGL
GVLCIWCVGL
GVYVFWFSGW
GVLCIWCIGL
GVLCVWGASF
GFTVIWGMSV
GVLCIWCVGL
GVLCIWCVGL
GVLCVWCVGL

LYYCYHYFGG
LFYCYHYFSG
LYYCYHYFSG
LYYCYHYFSG
LYYCYHYFSG
LVYCFHYFMG
LYYCYHYFSG
LYYCYHYFAG
LFYCYHYFFG
LYYCYHYFSG
LYYCYHYFTG
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SFFLILFYSN
SFFLILFYSN
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Ogmocotyle sp_JM_2015
Orthocoelium streptocoelium
Paramphistomum cervi

Calicophoron_microbothrioides
Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp_ 1 _TH
Fischoederius_elongatus
Fasciola hepatica
Gastrothylax_ crumenifer
Homalogaster_paloniae
Ogmocotyle_sikae

Ogmocotyle sp_JM_2015
Orthocoelium streptocoelium
Paramphistomum cervi

Calicophoron_microbothrioides
Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp_ 1 _TH
Fischoederius_elongatus
Fasciola hepatica
Gastrothylax_ crumenifer
Homalogaster_paloniae
Ogmocotyle_sikae

Ogmocotyle sp_JM_ 2015
Orthocoelium streptocoelium
Paramphistomum cervi

Calicophoron_microbothrioides
Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp_1_TH
Fischoederius_elongatus
Fasciola hepatica
Gastrothylax_ crumenifer
Homalogaster_paloniae
Ogmocotyle_sikae

Ogmocotyle sp_JM_2015
Orthocoelium streptocoelium
Paramphistomum cervi

Calicophoron_microbothrioides
Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp_ 1 _TH
Fischoederius_elongatus
Fasciola hepatica
Gastrothylax_ crumenifer
Homalogaster_paloniae
Ogmocotyle_sikae

Ogmocotyle sp_JM_ 2015
Orthocoelium streptocoelium
Paramphistomum cervi

Calicophoron_microbothrioides
Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp 1 _TH
Fischoederius_elongatus
Fasciola hepatica
Gastrothylax_ crumenifer
Homalogaster_paloniae
Ogmocotyle_sikae

Ogmocotyle sp_JM_ 2015
Orthocoelium_ streptocoelium
Paramphistomum cervi

Calicophoron_microbothrioides
Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp_1_TH
Fischoederius_elongatus
Fasciola hepatica

LFYLLVVMTK
LLYLLVVLSK
LLYLLVVLSK
VFFMLVVLTK
LLYLLVVLSK
ILYLMVVLSK
LLYLLVVLSK

NYFCTPELLE
NYFCTPELLE
NYFCTPDLLE
NYFCTPSLLE
NYFCTPDLLE
GCLSSVWVDF
NYFCAPELLE
NFFCSPALLE
GYISSLESLE
NWFCAPELLE
NYFCDSGLLE
NYFCTPELLE

FFVCGDLMLA
FFVCGDLMLA
FFVCGDLMLA
FFVCGDLMLA
FFVCGDLMLA
FFVCGDLCLA
FFVCGDLMLA
FFVCGDLMLA
FFVFGDLMLA
FFVCGDLMLA
FFVCGDLVLA
FFVCGDLMLA

GIYGVVLQLL
GVYGVVLQLL
GVYGVVMQLL
GVYGVVLQLL
GVYGVVMQLL
GRFLPLVQGF
GVYGVALQLL
GVYGVVLQLL
GLYGVVSQAV
GIYGVVLQLL
GVYGVVLQLL
GVYGVVLQLL

FISYLYSTRL
FISYLYSTRL
FISYLYSTRL
FISYLYSTRL
FISYLYSTRL
FLSYVYSVRF
FISYLYSTRL
FISYLYSTRF
LISYVYSVRF
LISYLYSTRL
LISYLYSTRL
FISYLYSTRL

MELYELGVVW
MELYELSVMW
VELNELSVVW
MELCELSVVW
MELYELSVVW
AEVVGISWWG
LELNELSVIW
LELNELSAGW
MEYSELSGFW
MELSELGIVW
VELYELSIMW
MELYELSVMW

WLYSIYLRIS
WLYNIYLRVT
WLYAIYLRVT
WLYNIYLRVT
WLYDIYLRVT
LVYSWFGFIS

SACFPFISWL
SAAYPFISWL
SAAYPFISWL
SAAYPFISWL
SAAYPFISWL
SAAYPFISWL
SAAYPFISWL

VLFFFSLVSI
VLFFFSLVSV
VLFFFSLVSV
VLFFFSLVSV
ILFFFSLVSV
FLVFFCFLTI
ALFFFSLVSV
ALFFFSLVSV
GLFFFSIISV
ALFFFSLVSV
VLFFFSLVSV
VLFFFSLVSV

LLQLLTHGVC
LLQLLTHGVC
LLQLLTHGVC
LLQLLTHGVC
LLOLLTHGVC
LLQLITHGLC
LLQLLTHGVC
LLQLLTHGVC
LIQLLSHGVA
LLQLLTHGVC
LLQLLTHGVC
LLQLLTHGVC

LVFSLCGLPF
LVFSLCGLPF
LVFSLCGLPF
LVFSLCGLPF
LVFSLCGLPF
LVLSLCGLPF
LVFSLCGLPF
LIFSLCGLPF
LIFSLCGFPF
LVFSLCGLPF
LVFSLCGLPF
LVFSLCGLPF

ALFLFMSVGG
ALFLFMSVGG
ALFLFMSVGG
ALFLFMSVGG
ALFLFMSVGG
ALLLLGSVGG
ALFLFMGVGG
ALLLFSSVGG
ALLLFKSVGG
ALFLFMSVGG
ALFLFMNVGG
ALFLFMSVGG

GMCFSILQLV
GVGFSVLQLV
GVGFSALQLI
GVGFSVLQLV
GVGFSILQLV
SLAVLGVQCF
GVGFSVLQLA
GVGFSVLQLV
SLGFVVLQLL
GVGFSVLQLV
GIGFSVLQLV
GVGFSVLQLV

DVCVFSFYRW
EVCVFSFYRW
EVCVFSFYRW
EVCVFSFYRW
EVCVFSFYRW
EICLVSFYRW

LEAMRAPTPV
LEAMRAPTPV
LEAMRAPTPV
LEAMRAPTPV
LEAMRAPTPV
LEAMRAPTPV
LEAMRAPTPV

IITGLCAVVF
VVTGLCAVVF
VITGLCAVVF
IITGLCAVVF
VITGLCAVVF
IVTAVCSIVF
VITGLCAVVF
VITGLCAVVF
IISGLCAIVF
ITITGLCAVVF
IITGLCAVVF
VVTGLCAVVF

KCYLFMTVGD
KCYLFMAVGD
KCYLFMAVGD
KCYLFMAVGD
KCYLFMAVGD
KCYLFMSVGD
KCYLFMAVGD
KCYLFMAVGD
KCFLFMSVGD
KCYLFMAVGD
KCYLFMAVGD
KCYLFMAVGD

LGVFFSKHGL
LGVFFSKHGL
LGVFFSKHGL
LGVFFSKHGL
LGVFFSKHGL
LGVFFSKHSL
LGVFFSKHGL
LGVFFSKHGL
LGVFFSKHGL
LGVFFSKHGL
LGVFFSKHGL
LGVFFSKHGL

LNFGYSSSFV
LNFGYSSSFV
LNFGYSSSFV
LNFGYSSSFV
LNFGYSSSFV
LSFGVSSLFL
LNFGYTSSFV
LTFGYASSFI
LNCGYSSGYV
LNFGYSSSFV
LNYGYSSSFM
LNFGYSSSFV

GCLVGALLFV
GCLAGALLFV
GCLVGALLFV
GCLAGALLFV
GCLAGALLFV
GCLFGWLLYW
GCLAGALLFI
GCLAGACLYM
GCVVGVVFFV
GCLVGALLFV
GCLLGALLFV
GCLAGALLFV

EVYILGLWSG
EVYLLGLWGG
EVYLLGLWGG
EVYLLGLWSG
EVYLLGLWSG
EVYLLESFFG

SSLVHSSTLV
SSLVHSSTLV
SSLVHSSTLV
SSLVHSSTLV
SSLVHSSTLV
SSLVHSSTLV
SSLVHSSTLV

MDLKKIVALS
VDLKKIVALS
MDLKKIVALS
MDLKKIVALS
MDLNNIVALS
MDLKKIVALS
MDLKKIVALS
MDLKKIVALS
TDLKKVVALS
MDLKKIVALS
MDLKKIVALS
VDLKKIVALS

LMSTSGGSQS
LMSSSGGSQS
LMSSSGGSQS
LMSSSGSSQS
LMSSSGGNQS
LMSQSGSSQS
LMSSSGGSQS
LMSMSGGSQS
LMSTSGGSQN
LMSSSGGSQS
LMSSSGSSQS
LMSSSGGSQS

FCAFLYNYSL
FCVFLYNYSL
FCAFLYNYSF
FCVFLYNYSF
FCAFLYNYSF
FSLLLYGGGF
FCAFLYNYSF
FCSFLYNYSL
FSVFLYNYSV
FCVFLYNYSV
FCAFLYNYSF
FCVFLYNYSL

LIGLISFFGT
LIGLISFFGT
LIGLISFFGT
LIGLISFFGT
LIGLISFFGT
VVCPLVFCGG
LIGLISFFGT
LIGLISFFGT
LISLVCFFSS
LIGLISFFGT
LIGLISFFGT
LIGLISFFGT

MSWGSGVWES
VSWGSGVWES
VTWGSGVWES
VSWGSGVWES
MSWGSGVWES
CWMGEGYWSS
VSWGSGVWES
VVHGSGVWES
FGVGGDKWNS
VSWGSGVWES
VLWGSGVWES
VSWGSGVWES

YDRLGVSYRS
YGQLSVGYRS
YDRLSVNYRS
YDRLGVEYRS
YDRLGVSYRS
LGVRWLLFRG

AAGVWFFLRY
AAGAWFVYRY
AAGAWFVYRY
AAGVWFVCRY
AAGAWFVYRY
AAGAWFVYRY
AAGAWFVYRY

TCNNVAWCLI
TCNNVAWCLI
TCNNVAWCLI
TCNNVAWCLI
TCNNVAWCLI
TCNNVSWCIV
TCNNVAWCLI
TCNNVAWCLI
TCNNVSWCLI
TCNNVAWCLI
TCNNVAWCLI
TCNNVAWCLI

GVGVYLSRYM
GVGVYLSRYA
GVGVYLSRYA
GVGVYLSRYA
GVGVYLSRYA
SVGVYLGRYS
GVGVYLSRYA
GVGVYLSRYS
SNGVYTSRYL
GVGVYLSRYA
GVGVYLSRYA
GVGVYLSRYA

VTLVGLLVGF
VTLVGLLVGF
VTLVGLLVGF
VTLVSLLVGF
VTLVGLLIGF
GLVLVCFLSL
VALIGLLVGF
VSLVGLLVGF
ICLGLMLVGF
VALVGLLVGF
IALVGLLIGF
VTLVGLLVGF

LVNYGGSCLF
LVNYGGSCLF
MVNYGGSCLF
MVNYGGSCLF
IVNYGGSCLF
VLNYLGDLVS
MVNYGGGCLF
IINYWGSCLF
LINFCGGVLF
LVNYGGSCLF
VVNYGGSCLY
LVNYGGSCLF

LLWGNDGVVM
LLWGNDGVVM
LLWGNDGVVM
LLWGNDGVVM
LLWGNDGVVM
MLWGGEGYVS
LLWGNDGVVM
LLWGNDCVVM
LLWGSESLVG
LLWGNDGVVM
LLWGNDCVVM
LLWGNDGVVM

SLFSLNVLVA
SLFSLNVLVA
SLFSLNVLVA
SFFSLNVLVA
SLFSLNVLVA
SFFSISFVVL



Gastrothylax crumenifer
Homalogaster_paloniae
Ogmocotyle_ sikae
Ogmocotyle_sp JM_ 2015
Orthocoelium_streptocoelium
Paramphistomum cervi

Calicophoron_microbothrioides

Explanatum_explanatum
Fischoederius_cobboldi
Fischoederius_sp 1 TH
Fischoederius_elongatus
Fasciola hepatica
Gastrothylax_ crumenifer
Homalogaster_paloniae
Ogmocotyle sikae
Ogmocotyle _sp_JM_ 2015
Orthocoelium streptocoelium
Paramphistomum cervi

’

END;

WLYDIYLRVT
WIYEVYLWIS
SVYSLYLWLS
WLYSIYLRVS
WLYNIYLRVS
WLYNIYLRVT

GVLFAVALFF
GVLLVLMLFF
GALFVVMLFC
GALFVMVLFF
GALFVVVLFF
GLVCVLLVSY
GVLFVVLLLF
GALFVVLLFL
GLLFVVLFYF
GALFIMVLLF
GVAFVMVLFI
GVLLVLMLFF

EVCVFSFYRW
EVCVFSFYRW
EVCFFSFYRW
DVCVFSFYRW
ESCVFSFYRW
EVCVFSFYRW

VI
VL
MI
Iv
MI
VL
MI
LV
VI
IL
ML
VL

EVYLLGLWSG
EVYLLGLWGG
EVYLFDLCKN
EIYLLGLWHG
EVYLLGLWSG
EVYLLGLWGG

YDRLSVGYRS
YDRVCVNYRS
SISGLGLFGV
YDQSSVGYRS
YDRLGVKYRF
YGQLSVGYRS

SLFSLNVLVA
SLFSLNVLVA
SFLSLNVLVL
SLFSLNVLVA
SLFSLNVLVV
SLFSLNVLVA



