Supplementary Information.

Supplementary Figure 1. Amino acid sequence of ten TRPMpzq orthologs that were
functionally profiled in this study. Binding pocket residues are highlighted in yellow (trematode
consensus) with amino acid variation from the trematode consensus color coded as per Table 1.

Supplementary Figure 2. Metadynamics simulations of (R)-PZQ complexed with
Sm.TRPM[D1677E]rza. Left, representative free energy plot resulting from metadynamics
simulations of (R)-PZQ complexed with Sm. TRPM[D1677E]rzqa. The x-axis is the collective
variable (CV), set as the distance between the center of mass of (R)-PZQ and the center of
mass of D1677 (in A). The y-axis shows the free energy of that interaction (in kcal/mol). The red
box encloses the relative minima of the simulation. Right, the associated binding pose of (R)-
PZQ within Sm.TRPM[D1677E]pzq from the boxed frame on the left.

Supplementary Figure 3. A Comparison of the Binding Pose of (R)-PZQ in Sm.TRPMpzq to
the binding pose of icilin and Cryosim-3 in Hs.TRPMS8. (A&B) The overlay of ribbon
structures of Sm.TRPMpzq and Hs.TRPM8 (PDB: 6NR3, panel A) and the overlay of ribbon
structures of Sm.TRPMpzq and the agonist bound, open state of Hs.TRPM8 (PDB: 8E4L, panel
B) are shown. Both show good alignment of the secondary structure of the VSLD. (C&D) The
binding pose of (R)-PZQ (pink) in the VSLD of Sm.TRPMpzq superimposed on the binding
poses of (C) icilin (green, from PDB 6NR3) in Hs.TRPM8 and (D) Cryosim-3 (green, from PDB
8EA4L) in Hs. TRPM8 is depicted. D1677 (Sm.TRPMpzq) is anchored outside the binding pocket
(pink) whereas E1003 (Hs.TRPM8) projects into the binding pocket (green). (E&F) The binding
pose of (R)-PZQ (pink) in the VSLD of Sm.TRPM[D1677E]rzq (from metadynamics, Figure 6)
superimposed on the binding pose of (E) icilin (green, from PDB 6NR3) in Hs. TRPM8 and (F)
Cryosim-3 (green, from PDB 8E4L) in Hs.TRPM8 is depicted. Residues E1677
(Sm.TRPM[D1677E]pzq, pink) and E1003 (Hs. TRPM8, green) both project into the binding
pocket. Notably, (R)-PZQ, icilin, and Cryosim-3 all present in similar ‘vertical’ binding poses in
the presence of the TRP domain glutamic acid.

Supplementary Table 1. Amino acid identity between functionally profiled TRPMpzq orthologs.
Sequences were aligned and analyzed as detailed in the Methods. Species are abbreviated as:
Sm (Schistosoma mansoni), Sh (Schistosoma haematobium), Sj (Schistosoma japonicum), Cs
(Clonorchis sinensis), Ov (Opisthorchis viverrini), Ec (Echinostoma caproni), Fh (Fasciola
hepatica), Fg (Fasciola gigantica), Ml (Macrostomum lignano), Eg (Echinococcus granulosus),
Mc (Mesocestoides corti). |dentity is color-mapped >80% (green), >60% (yellow), >40% (blue)
and >20% (red).

Supplementary Table 2. TRPMpzq binding pocket comparison. This table lists the identities
of twenty-three residues predicted to comprise the PZQ binding pocket in TRPMpzq orthologs
across 46 different flatworm species as well as human TRPM2 and TRPM8. These species
comprise 43 parasitic flatworms and 3 free-living flatworm (Rhabditophora) representatives. The
identity of the 23 residues lining the binding pocket in Schistosoma mansoni TRPMpzq
(Sm.TRPMpzq) are used as reference for comparison (top row of table). Grey bars represent
missing sequence information from published genomes. The consensus sequence is well
conserved, with just three loci of variation across all examined parasitic flatworm sequences
(highlighted by shading). These loci are (i) in the S1 helix (green, N1388 in Sm.TRPMpzq), (ii) in
the cytoplasmic loop between S4 and S5 (pink, T1518 in Sm.TRPMpzq) and (iii) at the distal end
of the TRP helix (orange, D1677 in Sm.TRPMezq). Further positions of variation present in free-
living platyhelminths and human TRPM channels are shown in black. For each species, the
related BioProject IDs and gene identifiers are as follows. Orthologs that are functionally profiled



in this study are bolded. Gene ldentifiers (Wormbase, BioProject ID) and Genbank (GB)
accession numbers for available sequences are as follows: Schistosoma mansoni
(PRJEA36577, Smp_246790.5); Schistosoma haematobium (PRJNA78265, MS3_0012599.1
partial); Schistosoma japonicum (PRJEA34885/PRJNA520774, EWB00_008853); Schistosoma
bovis (PRIJNA451066, DC041_0009326 partial); Schistosoma curassoni (PRJEB519, various);
Schistosoma margrebowiei (PRJEB522, SMRZ_0001736801 partial); Schistosoma mattheei
(PRJEBS23, various); Schistosoma rodhaini (PRJEB526, SROB_0000612701 partial);
Trichobilharzia regent (PRJEB4662, various); Clonorchis sinensis
(PRJDA72781/PRJINA386618, csin109609); Opisthorchis felineus (PRINA413383,
CRM22_004304 partial); Opisthorchis viverrini (PRJNA222628, T265_03361); Paragonimus
westermani (PRJNA454344, DEA37_0005686 partial); Paragonimus heterotremus
(PRJINA284523, KAF5404912.1; KAF5404913.1 (GB)); Paragonimus kellicotti (PRJNA179523,
KAF6777619.1 partial (GB)); Paragonimus miyazakii (PRIJNA245325, KAF7262430.1 (GB));
Dicrocoelium dendriticum (PRJEB3954, various); Atriophallophorus winterbourne
(PRJNA636673, maker-jcf7180000220132-snap-gene-0.1; maker-agouti_scaf 1481-snap-
gene-0.0); Echinostoma caproni (PRJEB1207, ECPE_0000226901); Fasciola gigantica
(PRJNA230515, FGIG_00826); Fasciola hepatica (PRJEB25283/PRJNA179522, THD26109.1
(GB)); Fasciolopsis buski (PRJNA284521, KAA0184185.1 (GB)); Gyrodactylus salaris
(PRJNA244375, maker-scf7180006953457-snap-gene-0.79-mRNA-1 partial); Gyrodactylus
bullartarudis (PRIJNA532341, various); Protopolystoma xenopodis (PRJEB1201,
PXEA_0002869701-mRNA-1 partial); Echinococcus canadensis (PRJEB8992, EcG7_04348;
EcG7_07443); Echinococcus granulosus (PRJEB121/PRJNA182977, EgrG_000986600);
Echinococcus multilocularis (PRJEB122, Emud_000986600); Echinococcus oligarthrus
(PRJEB31222, various); Hydatigera taeniaeformis (PRJEB534, various); Taenia asiatica
(PRJEB532/PRJNA299871, TASs000079g01845); Taenia multiceps (PRIJNA307624,
Tm1G005541); Taenia saginata (PRJNA71493, TSAs00047906173); Taenia solium
(PRJNA170813, TsM_000444100 partial); Hymenolepis diminuta (PRJEB30942/PRJEB507,
various); Hymenolepis microstoma (PRJEB124, HmN_000757100.2); Rodentolepsis nana
(PRJEB508, various); Mesocestoides corti (PRJEB510, MCU_009642-RA partial); Moniezia
expansa (PRJNA668441, JADFDV010000093.1); Schistocephalus solidus (PRJEB527,
SSLN_0001491701 partial); Spirometra erinaceieuropaei (PRJEB1202, VZ100796.1 partial
(GB)); Dibothriocephalus latus (PRJEB1206, various); Sparganum proliferum (PRJEB35374,
VZ130146.1 (GB)).



Supplementary Figure 1.

>Sh. TRPMg;o (2195)
MTEQIPFQRTSTIKHRISRTGSIGQDHNNNNNNNNNNNTTGNMMITSGINNSGIQHQQSSIRRPSIMOKY
MGEIEFTGLNQTARFCKLNSDTPDSVLRDILKRKWGLKPPTLI ITVFGTDFEKKRKLKMI FKKGLWKAAE
SGCWIVTGGFHLGVMKLTGEAVRDYTDAYGGNRMMAFGVASWDCVTKNEILEAALHEGTAVYQSEEDEEE
EAEDSEPILIDPLSQSGLKSVRSDIEERALDPNHNFFVLVDDGTTDQLKGKEAELRARFERCISLWNCAS
SPOEQTTTATSPQSGPISSTTHLQOQQOQOOQQOOPONGISTPSNINNNVNSVGLORQGSTMGGQVSTTSGPQT
SATSIGKNSGITGGSTSNSALSKGASEPIVSNQPISTVSVTRGAKDKLTTESSLKPAKSGKSVGSEEEIL
VPMCGLVVGGDRFTLRQVYCSMIRNRCPIVVTKGTSGAADVLAFGLDAANKMASEEVVDDKDQVPLEARL
ESITEEFLGDLHPDYTNYTDEVNMLCEIINDYTNLVSVFDMEEDSDLDGYVISSLLASAGTTVTSDQINL
EQLEITLTLNRADIAREKIFLENKKWKKGQLNDYMYQALMSDRHDFVKLFLEQGEFSLEDFLTIYMLEKLY
TDQLKNLNSKVAIFNKMWEYNRSHRTSKVALRDVGKVIKALVGDFYHPLYLSKEFQAKLMPEKRLEGAGT
RAITRRGATSVEPAEKNHDDGDDNDDDYNDDGDDREYNGDELYGNNIDGYTINSRLPRSSTTMTTVSGEP
LTIASTILRSNEKGNTMGTSTITLIGGSRLREGNIPHQYHSIDOMNSSRSHSRNPMITIYDKQQINDITED
INNQSKKSKYLSATRNNDGNRNGHSSRNKHGRRSSSQTNEHDML I PGOPLI YNATVTNVSRSGHGSRGPY
TSLGPGHFRIAGKAPLAYDTTSMGTTTPIQSPKPAINDTLQFSFDNEHVORNSVLISPIQONEKSIKPVLE
EDEANNKSSRSCFMSCIQKISSFCSRLERCNTDSKKSNKGLNVSQEPSGIKGPKEFATLRAMAALAAATA
ATAVADPTKTSPGDLLIPSNFFEPDEEQTKSIQLDRPARELLIWSILAGKLRMAELEFWTMEKEPIAAALL
ASILLTSLGNKTDDEFTDKEDYRSFAKNFQERAEGVLNECYREDEHRTQLIINHELIYYGRSSVIKLAAEG
QSIKFMAHPCCQODFLTNTWSGNLSTKNSVFRYIMGVVCGLTLPFLIPKVILSKPKAIPTTEGEESSPTSE
QQGSTONNHTLKYVLTAEDAGKKGVRKTLQARTLEYISQIRDFYMAPVVRFVYNTISYITFLILFSYLLL
VDFRINITVVEYVVIAWVITLFIEEIKQIAWAVLSGISFRTYISDGWNKLDCAGLALYIVGFILRLIVLL
RLRSHEGENFNIQYERYYIVTDPILDPSRICLAISLFTFYIRLMYTEFSFHIALGPKLIMIGKMVTNDLIP
FMIILTVIMVGYAVAAQSIAYPNGLFTKENMTLNSEIKHMTFADIIFSMYTTAYFOMEFGDFSLDALQGED
RTCONHMCPTKTSRWLVPIMLGFYVLLTNILMENLLIAMESKTYEETESASTYYWNYQRYQOMINDYVHRS
PLAPPITIVWHFYEAYKAIGNQCASLRNAETAKYNPFCVRFTDVKKEREMVKWEHMKAMDY LREPSTKAT
GKRGVAESRAVVFRGGGGVGPGQGPVMDLKSEMS SVTEGIGMELEKRFKE I DNQFQRFNDVDSRLNDVTQ
LLTNLSEVISNVTETQQORIIRQINELPTCQCNEFTDEVVPVQKSTTTQADSGTAETRKRTKLEVATIQSAL
EAAKDVLRPPTPPPPPPPPPPPPRESPVLLAAVVPGSEDDSSGSEEGGDPSADPVIVPQVPDIKTGRVIE
RTLGDHRLWRMAPFNFEKYPGMRMNVPPERMAWTVEYPDYFAYDACEEVLLFPSEESHDGVNFTHGNIVE
TFQHSENLRTINFNQYDSKAKLRROQSLLGRYRLDSTTGAPLNPMGRTGLLGKGLLPRWGPNHSEFVLCITR
WTRDTRTGVQVIRSNRGVLQYLALERNKRLCMPWYLTDHTNKCDFDECVPKIISSLVTRRGRAILPEKRV
ERLLKRIEKAEVTQIFKGYLDDQLNADSAWMETVVINLHESESKGAQLPDDILKLLNEPGTEEQCKWVEV
SHSSNLRTSHNYILKNIAELRRAFY



>S5 . TRPMpyo (2179)
MTEQIPFHRTSTLKHRASRTSSVIVQDNTIGGVATTNTTAATTTTGSIVVPAGGGGSGLQOQSSVRRPSY
MOKYMGEIEFTGLNQTARFCKLNSDTADSVLRDI LKRKWGLKPPTLI ITVFGTDFEKKRKLKMI FKKGLW
KAAESGCWIVTGGFHLGIMKLTGEAVRDY TDAYGGNRMMAFGVASWDCVTKNE I LEAALHEGTAVYQSEE
DDEEEAEDSEPILVDPLSQAGLKSVRSDVEERALDPNHNFFVLVDDGT TDOLKGKEAELRARFERCI SLW
NCASSPQEQNITGTNQQSGAITSTTHLQQPQGVISTSSNINNNVTPGGLORQGSTMGGQTSTTSGPQTSA
TSIGKGSGTTGGSSSNSALSKVVSEPVVSNQPISATSTTRGAKEKPTTDSSTKQKSGKSVGSEEETILVPM
CGLVVGGDRFTLRQVYCSMIRNRCPIVVTKGTSGAADVIAFGLDAANKMASEEVVDDKDQVPLEARTEST
TEEFLSDLHPDYTNYTDEVNMLCET INDYTNLVSVFDMEEDSDLDGYVISSLLASAGSTIASDQINLEQL
EITLTLNRADIAREKI FLENKKWKKGQLNDYMYQALMSDRHDFVKLFLEQGFSLEDFLTVYMLEKLYTDQ
LKNLNSKVAT FNKMWEYNRSHRTSKVALRDVGKVIKALVGDFYHPLYLSKEFQTKLMPEKRLEGAGTRAT
IRRGATSVEPNEENRDLPDIDDDGNAIYGDNNDEFIVNYRLPRSSTAITTISGEPLLTSTALHNSEKGGT
AMGTTVPAVKIGTGRKGGNVQHYYDPNERAKSSRSHSRNPFTTTYDKQLTNDINDKLDSQPRSTYLSATR
NNNFNRNGHSGRNRYGHHSSSHSNEHDMLIPGQPLIYNATVTSVNRSGRGSRNVYTSLGPGHFRIAGRAP
LAYDAASVGTTSPVQSPKPGMNDTLRFSFDDDRPORNSVLISSNLNEKPIKPVLFEDEMINKPSRSCLTS
CFOKISSFCGRLFGRNTGSKKSKKASNLSHEVSGIKGPKEFATLRAMAALAAATAATAVADPTKGTQGDL
IIPPNFFDPDEEQTKSIQLDRPARELLIWSILVGKLRMAELFWTMEKEPTAAALLASILLTSLGNKTDDF
TDKEDYRSFAKNFQERAEGVLNECYREDEHRTQLI INHELIYYGRSSVIKLAAEGQSIKFMAHPCCQDFL,
TNTWSGNLSTKNSVFRY IMGVVCGLTLPFLIPKVILSKPKTGPTTEGEESSASSEQQPSTONDHTLKYLT
SAEDAGKNGVRKTLQARTLEYISQIRDFYMAPVVRFVYNTISYITFLILFSYLLLVDFRINITVVEYIVI
AWVVTLFIEEIKQIAWAVLSGISFRTYISDGWNKLDCAGLALYTVGFILRLIVLLRLGGEKNFDFQHERY
YIVTDPILDPSRICLATISLFTFYIRLMYTFSFHIALGPKLIMIGKMVTNDLIPFMI ILTVIMVGYAVAAQ
STAYPNGLFTKENMTLNSEIKHMTFADT IFSMYTTAYFQMFGDFSLDALQGEDRTCONHMCPTKTSRWLY
PIMLGFYVLLTNILMENLLIAMFSKTYEEIESASTYYWNYQRYOMINDYVHRSPLAPPIIIVWHFYEAYK
AIGNQCASLRNAETAKYNPFCVRFTDLKKEREMVKWEHMKAMDY LREPSTKATGKRGVAESRAVVFRGGG
GVGPGQGPVMDLKSEMSSVTEGIGMELEKRFKE I DNQFQRFNDVDSRLNDVTQLLTNLSEVISNVTDTQQ
RIIRQINELPTCQCNELTDEIVPVQKSPTTLQADKGTMETRKRTKLEVAIQSALEAAKDVLRPPTPPPPP
PPPPPPPRESPVLLAAVVPGSEDDSSGSEEGGDPSADPTLYVPQVPDSKTGRVIERVLGDHRLWRMAPFNFE
EKYPGMRMNVPPERMAWTVEYPDYFAYDACEEVLLFPSEESHDGANFTHGNI IFTFQHSENLRTINFNQY
DSKARLRRQSLLGRYRLDSTTGAPLNPMGRTGLLGKGLLPRWGPNHSFVLCITRWTRDTRTGAQI IRSNR
GVLQYLALERNKRLCMPWYLTDHTNKCDFDECIPKLISNLITRRGRAMLPEKRVERLLKRIEKAEVTQIF
KGYLDDQLNADSSWMETVVINLHESESKGAQFPNDILKLLNEPGTEEQVKWIEVSHSSNLRTSHNY ILKN
VAELRRAFY



>Cs . TRPMpgq (2172)
MOEQPALQRASTVRRSAYRASMMSPGDSGGIGALAASVGLOQQSSVRRTSVMORYVGE IEFTGMNQTAKE
CKLDSSTNDMVIRDLLKRKWGLKPPTLIITVFGTDFEKKRKLKMI FKKGLWKAAESGCWIVTGGFHLGIM
KLTGEAVRDYTDAYGGNRMMAFGVASWDCVMKNELLEAALHEGTAVYQSEEDDEEQEESVIALNEPTHDG
EKKTVRTDIEERALDPNHNYFVLVDSGVSDQAKGKEAECRARFERCISQWSGAKIALDQSGAGGAGAVTT
QSGGITSSTHLQVTQGSSQTGSNVTNQSNVTLOREGSASGPAGLOSSTSVNKGSKTTGGSSTTSGIQKPG
TEQIASGQOVASGAKQAGEKSLLDLSGKLOKTGKSVGGEEDI LVPMCGLVVGGDRETVRQVYCSVIQNRCP
IVVTKGTSGAADVIAFGLDAASKMATEEAVDDKEPVPLETRIESI IEEFLGDMHPDYTSYTEEVNMLCE I
INDYSNLVTVFDMEEDSDLDGYVISSLLASAGSIVASDQINLEQLEITLTLNRADIAREKIFLENKKWRK
GOLNDYMYQALMSDRHDFVKLFLEQGFSLEEFLTVYMLEKLYTDQLKNMNSKVAIFNKMWEYNRSHRSSK
VALRDVGKVIKALVGDFYHPLYLSKEFHAKLMPEKRLEEPGRGKPYDPDAPFISDEDSFSYSDSSYDNGA
ISPRTLGLRERVRFIDHGEEHERDWLAGVHPPGAGFQONPAFLEQDKTVRVTSRRGATSGEPGRPDGDDSD
GKGGTANGTSEKLDPEERYDQQGIPRSSTTVTTVSGDILLPAKSPKRSVDORDOSQRRTSREHRRGRS PP
PYEGTTLRQNAYARPVRNGSQKRGQONDPRYTRRRPSLDNMHDIPIPGQPLVYNAIVPAVNRSAAGYGGT
AYTSLGPGHFRITGRAPLAYDASVESSGIAIPLNRAADENIYVSRDNIHEQPIRPFAPPAHSDVSSFTIG
IRSAGTFEQGGLRGCWRWVTSCCVRILGRSSTKNQGETAIEHQODGMKGREFTTLRAMAALAAATAVTAVA
DPSKAPHTDEEQTKAIQLDRPARELLIWSILVGKLRMAELFWTMEKEPIAAALLASILLTSLGNKTDDET
DKEDYRSFAKNFQERAEGVLNECYREDEHRTQLI INHELMYYGRSSVIKLAAEGQSIKFMAHPCCQDFLT
NTWNGNLSTKNSVIRYFLGIICGLTIPFLIPKIILAKPKTNPVTEEEETSTTVESANVNHDDAGSLVKEN
AMVRRKSIRKSFRHNTKEFIAQIRDFYMAPVIRFVYNTISYMAFLILFSYLLLVDFKIQISVVEYIVIAW
VVTLLIEEIKQIAWAVLSGISFRTYISDGWNKLDCTGLGLFIVGFVLRMIVLLRIGHGQHLDPMHERFY I
VIDLYLDLSRISLAISLFVEYIRLMYTFSFNIALGPKLIMIGKMVTNDLIPFMIILTVIMVGYAVAAQSI
AYPNGLFTKENMTLGCDVKQMNFTDIIFAMYTTSYFQMFGDFSLDALQGEDRTCONNMCPTKTSRWLVP I
MLGFYVLLTNILMFNLLIAMFSKTYEEIESASTYYWNYQRYOMINDYVHRSPLVPPIIIFWHFYEAYKAT
GNRCASLRNHENTKHNPFCVRFTDLKKEREMVKWEHMKAMDY LREPSQKGSGKRGAAESRAVVFRGGGGG
PMQGPVMDLKSEMSSVTEGIGMELEKRFKEIDSQFQRFNDVDSRLGEVTQMLTNLSDVVRSVTETQQRIM
KQISELPTCQCNELTDEVIPIPSVEPGAPSTESRKRTKLEIAVQSALEAAKDVLRPPTPPPPPPPPPPPP
RESPVLLAAPIPGSDEDSSGSEEGGDPSADPVKSPDVSDNRTGRVIERNVAEHRLWRIAPFNFEKYPGMR
MNVPPERMAWTTEYPDYFAYDACEEVLLYPSEDAHDGENFTHGNADFAFKLSENLRGINFNQYDPHAKIR
ROSLLGRYRLDPTTGAPLNPMGRTGLLGKGLLPRWGPNHSIVICITRWSRDPRTGNQVTRSNRGVLQYIA
LERTKRLCIPWYLTDHSNRCELDTCVPKVISSFITRRARATLSEKRVDRLLKRLDKAEVTQIFKGYLDDQ
LNADSAWTETVVINIHEGNAKGAYMGDDFLKLFGEPATGEQCKWMEVGQSSNLRTSHNYILKSVAESKRA
FY



>0v. TRPMp,, (2173)

MODQPALQRASTVRRSAYRASMMS PGDSGGIGALAASVGLQQOQSSVRRT SVMQRYVGE IEFTGMNQTAKF
CKLDSSTNDTVIRDLLKRKWGLKPPTLIITVFGTDFEKKRKLKMI FKKGLWKAAESGCWIVTGGFHLGIM
KLTGEAVRDYTDAYGGNRMMAFGVASWDCVMKNELLEAALHEGTAVYQSEEDDEEQEDSVIALNEPTHDG
EKKTVRTDIEERALDPNHNYFVLVDSGVSDQAKGKEAECRARFERCI SQWSGAKIALDQSGAGGAGAATT
QSGGITSSTHLOATQOSSSQTGSNVTNQSNVTLQREGSASGPAGQQSSTSVNKGSKATGGSSTTSGTQKPG
NEQTAPGQAASGAKQAGEKSLLDLSGKLQKTGKSVGGEEDI LVPMCGLVVGGDRFTVRQVYCSVIQNRCP
TVVTKGTSGAADVIAFGLDAASKMATEEVVDDKEPVPLETRIEST IEEFLGDMHPDYTSYTEEVNMLCET
INDYSNLVTVFDMEEDSDLDGYVISSLLASAGSTVASDQINLEQLETI TLTLNRADTAREKI FLENKKWRK
GQLNDYMYQALMSDRHDFVKLFLEQGFSLEEFLTVYMLEKLY TDQLKNMNSKVATFNKMWE YNRSHRQSS
KVALRDVGKVIKALVGDFYHPLYLSKEFHAKLMPEKRLEEPGPGKPYDPDAPFISDEDSFSYSDNSYDNG
AISPRTLGLRERVRFIDHGEEHERDWLAGVHPPGAGFQNPAFLEQDRT IRVTARRGATSGEPGRPDGDDS
DGKGGAANGTSEKLDLEEKYNQQGIPRSSTTVTTVSGDILLPAKSPKRSADQRDQSQRRTSREHRRGRSP
PPYEGTTLRONAYARPSRNGSQKRGOQNDPRYTRRRPSLDNMHDIPIPGQPLVYNAIVPAVNRSAAGYGG
TAYTSFGPGHFRITGRAPLAYDASVESSGIAIPLNRAADENVYVSRDNINEQPIRPFAPPAHSDVSSETI
GIRSAGAFEQGGLRGCWRWVTSCCVRILGRSSSKDRGETGMEHQDGMKGREFTTLRAMAALAAATAVTAV
ADPSKAPHTDEEQTKAIQLDRPARELLIWSILVGKLRMAELFWTMEKEPTAAALLASILLTSLGNKTDDF
TDKEDYRSFAKNFQERAEGVLNECYREDEHRTQLI INHELMYYGRSSVIKLAAEGQSIKFMAHPCCQDFL,
TNTWNGNLSTKNSVIRYFLGIICGLTIPFLIPKIILAKPKTNPVTEEEETSTTVESANVNQEDAGSLVKE
NAMVRRKSIRKSFRHNTKEFIAQIRDFYMAPVIRFVYNTISYMAFLILFSYLLLVDFKIQISVVEYIVIA
WVVTLLIEETKQTAWAVLSGISFRTYISDGWNKLDCTGLGLFIIGFVLRMIVLLRIGHRQHLDPMHERFY
TVTDLYLDLSRISLATISLFVFYIRLMYTFSFNIALGPKLIMIGKMVTNDLIPFMI ILTVIMVGYAVAAQS
TAYPNGLFTKENMTLGCDVKQMNFSDI IFAMYTTAY FQMFGDFSLDALQGEDRTCONNMCPTKT SRWLVP
IMLGFYVLLTNILMFNLLIAMFSKTYEEIESASTYYWNYQRYQMINDYVHRSPLVPPIIIFWHFYEAYKA
IGNRCASLRNHENTKHNPFCVREFTDLKKEREMVKWEHMKAMDY LREPSQKGSGKRGAAESRAVVFRGGGG
GPMQGPVMDLKSEMSSVTEGIGMELEKRFKEIDSQFQRFNDVDSRLGEVTQMLTNLSDVVRSVTETQORT
MKQISELPTCQCNELTDEVIPIPSVEPGAPSTESRKRTKLEIAVQSALEAAKDVLRPPTPPPPPPPPPPP
PRESPVLLAAPVPGSDEDSSGSEEGGDPSADPVKSPDVSDNRTGRVIERNVAEHRLWRIAPFNFEKY PGM
RMNVPPERMAWTAEYPDYFAYDACEEVLLYPSEDAHDGENFTHGNIDFAFKLSENLRGISFNQYDPHAKI
RRQSLLGRYRLDPTTGAPLNPMGRTGLLGKGLLPRWGPNHSIVICITRWSRDPRTGNQVTRSNRGVLQY T
ALERTKRLCIPWYLTDHSNRCELDTCVPKVISSFITRRARATLSEKRVDRLLKRLDKAEVTQIFKGYLDD
QLNADSAWTETVVINIHEGNAKGAYMGDDFLKLFSEPATGEQCKWMEVGQSSNLRTSHNY I LKSVAESKR
AFY



>Ec.TRPMp;, (2260)
MTEQIPFHRTSTVRRTVNRTGSVGPGDSVGVSALAASTALQHQASVRRTSVMQREVGEIEFTGLNQTAKE
CKLDGSTTDQVIRDLLKRKWGLKPPTLIITVFGTDFEKKRKLKMIFKKGLWKAAESGCWIVTGGFHLGVM
KLTGEAVRDYTDAYGGNRMMAFGVASWDCVTKNEILEAALHEGTAVYQSEEDEEEQDESDRGVAGPGGAT
GNKTVRSDVEERALDPNHNFFILVDSGVSDQAKGKEAELRARFERCISQWSCATPALDQSMGGTGGAGGT
APTSAGITSSTQLOQOQOTQSGSNLNNQSSTLLOREGSTRVSVAPQPGSGVNLSSSSVGKTQVAPGTVSSTA
LATQRTAAEQISASQGTGMRTAGEKSLPDVSKPQKSGKSVGSEEEVLVPMCGLVVGGDRFTLROQVYCSMT
ONRCPIVVTKGTSGAADVIAFGLDAANKMATEEAVDDKEPVPLENRIESI IEEFLSDMHPDCSNYTEEVN
MLSEIINDYSNLVSVEDMEEDSDLDGYVISSLLASAGSTVASDQINLEQLEITLTLNRADIAREKIFLEN
KKWKKGQLNDYMYHALMSDRHDFVKLFLEQGFSLEEFLTVYMLEKLY TDOLKNLNSKVAIFNKMWEYNRS
HRQSSKVALRDVGKVIKALVGDFYHPLYLSKEFQAKLMPDKQLEGAVRDKLLGSRRSRPSHDSGSQSDST
YSNAGAISPRTLGLKERVREFIDHGDEGSVDGEFSDPPGPDSGFONPAFLELDQQOQHLLYHRYQQEEHEEER
DVEKEESKAEDVIHKWCMFSYGQTARNAIRRGATSGEAGPSDLDEADKSRPETNGKAQRGVKGGPLRQDS
KDSDEFYPSRGLPRSSTTVTTVSGEVLLPASSPSKGAATHEAGFSRGRASRDRTQGGAPPPYDNNGAASA
SSYVRSNVHVTGVRAASQNRAVNNASTRLRYTRRRPSLENMYDIPIPGQPLVYNATVANVMRVGHESRGT
YTSLGPGHVRMTGRAPLAHDPVTSAEASSVRVSLGQVRNEHFRGSPDNVAEHQIATYTPRHCSETSHSTL
ALDFTGKPSRSCLSACWHWLTSTCSHIFRRNRRKDGDKLRNVMOQOMHQHQOOQQGQGOOPGIKGPREFAT
LRAMAALAAATAATAVADPTKAAHGDEEQTKAIQLDRPARELLIWSILVGKLRMAELFWTMEKEPTAGAL
LASTILLTSLGNKTDDFTDKEDYRSFAKNFQERAEGVLNECYREDEHRTQLTIINHELTYYGRSSVIKLAAE
GQSIKFMAHPCCOQDFLTNTWSGNLSTKNSVFRYFLGITICGLTMPFLIPKITILAKPKAQPVGEEEEATGHP
ETAPATTEEPSTTTLLGGGSIGKQSLRKSFHASTREYFQQIRDFYMAPVIRFVYNTISYVTFLALFSYLL
LVDFKIEISVVEYIVIAWVITLFIEEIKQIAWAVLSGISFSTYISDGWNKLDCAGLGLFIVGFILRLIVL
VRTGNDQPLDSVHERYYILTDPFLDVSRTCLAISLEVEYTRLMYTFSFHIALGPKLIMIGKMVTNDLIPF
MIILTVIMVGYAVAAQSIAYPNGLYTKENMTLGTDTKHMGESDIIFAMYTTSYFOMEFGDFSLDTLQGEDR
MCONOQMCPTKTARWLVPIMLGEFYVLLTNILMFNLLIAMFSKTYEEIESASTYYWNYQRYQOMINDYVHRSP
LVPPIIIFWHFYEAYRAIGNRCASLRSHENIKHNPFCVRFTDIKKEREMVKWEHMKAMDYLREPSTKASG
KRGVAESRAVVFRGGGAGPGQGPVMDLKSEMSSVTEGIGMELEKRFKEIDSQFQRENDVDSRLNDVTQML
SNLSEVVRSVTETQQRIIKQISELPTCQCNELSDEVIPAAPGETGTASREVRKRTKLEIAVQSALEAAKD
VLRPPTPPPPPPPPPPPPRESPVLLAAPIPGSEDDSSGSEEGGDPKSDPFTVPDVTDNRTGRVIERVINA
HRLWRIAPFNFEKYPGMRMNVPPEKMAWTTEYPDYFAYDACEEVLLFPNEEAHDGENFTHGNYDFAFTLS
EKLRSMNFNQYDPKAKLRROSLLGRYRLDPTTGAPLNPMGRTGLLGKGLLPRWGPNHSIVVCITRWSRDA
RTGNQITRSNRSVLQYTALERNKRLCIPWYLTDHSNQCDFDVCVPKLISSFITRRARANLPERRVDRLLK
KLDKADVTQIFKGYLDDQLNADSAWTETVVINIHEGGSKGAYLNDTFLKIFNEPNTGEQARWMEVSQSSN
LRTSHNYILKSVAENKNAFY



>Fh. TRPMpyq (2146)
MTEQASIHRTSTVRRTVTRTGSVAPGDSVGASALAASAALQHQASVRRASLMORFVGE IEFTGLNQTAKE
CKLDSSTNDQVIRDLLKRKWGLKPPTLIITVFGTDFEKKRKLKMI FKKGLWKAAESGCWIVTGGFHLGVM
KLTGEAVRDYTDAYGGNRMMAFGVASWDCVTKNE ILEAALHEGTAVYQSEEDEEERDESDRGVAGIGDDT
AGDKTNRSDVEERALDPNHNFFILFDSGVSDQAKGKEAELRARFERCISLWSCATAALDQSVGGTAGLGG
TAPLSAGITSSSQLOQOQTQSGSNVNNQSSAVFQREGSTRISAAPQSGSGGNLSSGSASKTQVAQGTESST
GIAAQRTTGEQLSASQGTGVRTSGEKSFPDLNKPQOKSGKSVGREEQVLVPMCGLVVGGDRFTLRQVYCSM
IQONRCPIVVTKGTSGAADVIAFGLDAANKMATEEVVDDKEPVPLENRIESIIDEFLSDMHPDCTNYTEEV
NMLCEIISEYSNLVSVFDMEEDSDLDGYVISSLLASAGSTVASDQINLEQLEITLTLNRADIAREKIFLE
NKKWKKGQLNDYMYHALMSDRHDFVKLFLEQGFSLEEFLTVYMLEKLYTDQLKNLNSKVAIFNKMWE YNR
SHRQSSKVALRDVGKVIKALVGDFYHPLYLSKEFQAKLMPDKQLEGAAARNAIRRGATSGAAGPVDLEDE
DKLRPETNGKANRAKGGAVRQESRDSDEFYPGRGMPRSSTTVTTVSGEVLLPAASPAKRVVPDEQVNSRR
GKVTQSRTQSRLPPPYDTTAAASSTSYVRPNIHVATGRAGSQYRSGTNTTHLRYARRRPSLENMYDIPIP
GQPLVYNATVANVIRSGHESRGTHTNTGRGHVRMTGRAPLAQDS IASADTSSVRVSLGOVRNDHFPGSLE
RVPDHQIATYTPRRGSEASHSTLALDNMGKPSRSCLSACWHWFSSSCGHIFRRSREKEGDKLRNVMQQOAQ
FHOQOLQQQQGQGQQPGIKGPREFATLRAMAALAAATAATAVADPTKAAHGDEEQTKAIQLDRPARELLIW
SILVGKLRMAELFWTMEKEPIAGALLASILLTSLGNKTDDFTDKEDFRSFAKNFQERAEGVLNECYREDE
HRTQLIINHELTYYGRSSVIKLAAEGQSIKFMAHPCCODFLTNTWSGNLSTKNSVIRYFFGIVCGLTIPF
LIPKIILAKPKAQPVNEEEETGGRAETILHNTDEPSGETLLVGDTTVKQSIRRGLHERAREYFQQIRDEY
MAPVIRFVYBTVSYATFLVLFSYLLLVDFRIEISIVEYVVIAWVVTLFIEEIKQIAWAVLSGISFSTYIS
DGWNKLDCAGLGLFILGFFLRLTVLLRMDKAEPLSPLHERYHVLTDPFLDVSRTCLAISLEVEYTRLMYT
FSFHIALGPKLIMIGKMVTNDLIPFMIILTVIMLGYAVAAQSIAYPNGLFTKENMTLGSDIKHMNEGDI I
FNMYTTSYFOMFGDFSLDALQGEDPKCQONHMCPTKTSRWLVPIMLGFYVLLTNILMENLLIAMFSKTYEE
IESASTYYWNYQRYQMINDYVHRSPLVPPIIIFWHFYEAYKATIGDRCASLRNHENIKHNPFCVRETDVKK
EREMVKWEHMKAMDY LREPSTKASGKRGVAESRAVVFRGGGAGPGQGPVMDLKSEMSSVTEGIGMELEKR
FKEIDSQFQRFNDVDSRLTEVTQOMLSNLSDVVRSVTETQORIMKQISELPTCQCNELSDEVIPAPSDEKG
VSSKEIRKRTKLEIAVQSALEAAKDVLRPPTPPPPPPPPPPPPRESPVLLAAPVPAGSEDDSSGSEEGGD
PKADPFAVPEVTDSRTGRVIERVINAHRLWRIAPFNFEKYPGMRMNVPPEKMAWTTEYPDYFAYDACEEV
LLFPNEDAHDGENFTHGNFDFAFTLSEKLRSMNFNQFDPKSKLRRQSLLGRYRLDPSTGAPLNPMGRTGL
LGKGLLPRWGPNHTVVVCITRWSRDARTGNQITRSNRSVLQY IALERNKRLCIPWYLTDHSNQCDFDVCV
PKLISSFITRRARATLPERRVDRLLKKLDKADVTQIFKGYLDDQLNADSAWTETVVINIHEGGTKGAYLN
DTFLKIFSEPNAGEQARWMEVSQSSNLRTSHNYILKSVAENKNAFY



>Fg. TRPMpgq (2134)
MTEQASIHRTSTVRRTVTRTGSVAPGDSVGASALATSAALQHQASVRRASLMORFVGE IEFTGLNQTAKFE
CKLDSNTNDQVIRDLLKRKWGLKPPTLIITVFGTDFEKKRKLKMI FKKGLWKAAESGCWIVTGGFHLGVM
KLTGEAVRDYTDAYGGNRMMAFGVASWDCVTKNE ILEAALHEGTAVYQSEEDEEERDE SDRGVAGMRGDT
AGDKTTRSDVEERALDPNHNFFILFDSGVSDQAKGKEAELRARFERCISLWSCATAALDQSVGGTAGLGG
TAPLSAGITSSSQLOQQTQSGSNVNNQSSAVFQREGSTKISAAPQSSSGGNLSSGSASKTQVAQGTESST
GIAAQRTTGEQLSASQGTGVRTSGEKSFPDLNKPQOKSGKSVGSEEQVLVPMCGLVVGGDRFTLRQVYCSM
IQONRCPIVVTKGTSGAADVIAFGLDAANKMATEEVVDDKEPVPLENRIESIIDEFLSDMHPDCTNYTEEV
NMLCEIISEYSNLVSVFDMEEDSDLDGYVISSLLASAGSTVASDQINLEQLEITLTLNRADIAREKIFLE
NKKWKKGQLNDYMYHALMSDRHDFVKLFLEQGFSLEEFLTVYMLEKLYTDQLKNLNSKVAIFNKMWE YNR
SHRQSSKVALRDVGKVIKALVGDFYHPLYLSKEFQAKLVPDKQLEGAAARNAIRRGATSGAAGPMDLEDE
DKLRPETNGKANRVKGGAVRQESRDSDEFYPGRGMPRSSTTVTTVSGEVLLPAASPAKRVVPDEQVNSRR
GKVTQSRTQSRLPPPYDTTAAASSTSYVRPNIHVATGRTGSQYRSGTNTTHLRYARRRPSLENMYDIPIP
GQPLVYNATVANVIRSGHESRGTHTNTGRGYVRMTGRAPLAQDSVASADTSSVRVSLGOVRNDHFPGSLE
RVPDHQIATYTPRRGSEASHSTLALDNMGKPSRSCLSACWHWFTSNCGHIFRRSREKEGDKLRNVMQQAQ
FHOQOLQQQQGQGQQPGIKGPREFATLRAMAALAAATAATAVADPTKAAHGDEEQTKAIQLDRPARELLIW
SILVGKLRMAELFWTMEKEPIAGALLASILLTSLGNKTDDFTDKEDFRSFGRNFQERAEGVLNECYREDE
HRTQLIINHELTYYGRSSVIKLAAEGQSIKFMAHPCCODFLTNTWSGNLSTKNSVIRYFFGIVCGLTIPF
LIPKIILAKPKAQPINEEEETGGRAETILHNTDEPSPETSLLGWETTAKTSIRRGLHERAREYFQQIRDF
YMAPVIRFVYBTVSYATFLVLFSYLLLVDFRIEISIVEYVVIAWVVTLFIEEIKQIAWAVLSGISFSTYI
SDGWNKLDCAGLGLFILGFFLRLTVLLRMDKAEPLSPLHERYHVLTDPFLDVSRTCLAISLFVEYTRLMY
TFSFHIALGPKLIMIGKMVTNDLIPFMIILTVIMLGYAVAAQSIAYPNGLFTKENMTLGSDIKHMNFGDI
IFNMYTTSYFQMFGDFSLDALQGEDPKCONHMCPTKTSRWLVPIMLGFYVLLTNILMFNLLIAMFSKTYE
EIESASTYYWNYQRYQOMINDYVHRSPLVPPIIIFWHFYEAYKAIGDRCASLRNHENIKHNPFCVRETDVK
KEREMVKWEHMKAMDYLREPSTKASGKRGVAESRAVVFRGGGAGPGQGPVMDLKSEMS SVTEGIGMELEK
RFKEIDSQFQRFNDVDSRLTEVTQOMLSNLSDVVRSVTETQQRIMKQISELPTCQCNELSDEVISAPSDEK
GASSKEIRKRTKLEIAVQSALEAAKDVLRPPTPPPPPPPPPPPPRESPVLLAAPVPAGSEDDSSGSEEGG
DPKADPFAVPEVTDSRTGRVIERVINAHRLWRIAPFNFEKYPGMRMNVPPEKMAWTTEYPDYFAYDACEE
VLLFPNEDAHDGENEKLRSMNFNQFDPKSKLRRQSLLGRYRLDPSTGAPLNPMGRTGLLGKGLLPRWGPN
HTVVVCITRWSRDARTGNQITRSNRSVLQYIALERNKRLCIPWYLTDHSNQCDFDVCVPKLISSFITRRA
RATLPERRVDRLLKKLDKADVTQIFKGYLDDQLNADSAWTETVVINIHEGGTKGAYLNDTFLKIFSEPNS
GEQARWMEVSQSSNLRTSHNYILKSVAENKNAFY



>Eg.TRPMp;0 (2103)
MTDSGGGGGVGGSLLROMSTIQHRQSRVGSTVNESSASTAHSPHALLPSASIRRPSQVHRFHGEIEFTGL
NQTARFAKLSSSMSDSATRDLLORRWSLKPPTLIITVFGTDFEKKRKLKMI FKKGLWKAADSGCWIVTGG
FQOLGIMKLAGEAVRDYTDAYGGNRMLAFGISSWGCVKKNDILEAALEEGTAVYQSEEDKDSDAEQSSTTE
TATANATAASSTQKRTDVEELALDPNHNYFIFAETAKTDHTKGREAGMRARFERCISLWSTSTPEADPPP
SAARLSQSGGVGKTTTISTAEPEEDYATTLKRKSTLRHOASEKTEGRSLSRSSSKFKSGGSGAGGDGSAG
GGGGNNASGEDIRIPMCGLVIGGDRFTLRQVYCSIMONQCPMVVAKGTSGAADVIAFGLEAATKMETEEI
LEDKEAISLETRLGSVMEQFLREMHPDYYNFAEEVSMLAEI ITDYVSLVLVFDMEEDSDLDGYMISSLLA
SAGTSTPPDQLNLEQLEITLTLNRADIAREKIFLENKRWKKGOLNDYMYQALMGDRHDFVKIFLEQGFSL
EEFLTVYMLERLYTDQLKNMSSKVAIFNKMWEYHRSHRASKVTLRDVGKVIKSLVGDFYHPLYLSKEFQQ
KLAPEKSDLAAVLPNKFSKGPPRTHHNNRNPGGGGGGGVGATSTQDVDPPHKFKAISICPNVLGLHEPVS
FIDFFDEHPKVKYKAASLLKQEKGEAENNPNASASHLLFSFTKDNEVQSSPCFDTADSATPRGMORSSTR
TTTLSMEQKYTTGESIQMVSSGEAQSWAARQPDSIPSDGEYEVEEEVKVKRSRFAVTHIGLDKIQYGRYQ
KRRISFEKMKEIQVASGRGQYYGNPAFLARQHLAFQSSVTAPLAVDEKYSRPSPRMLRENSVESTYESQH
TQQQSMSEDEEDEEEEDEEAVGFGGNLKRRFIEALRRRTSKDHEGGAHLEGLAPGNLOTLRAVAALAAVA
GGMGGGSTDPEKTAANEEARIKLIQFDRPARELLIWSVLVGKLRMSELFWTMEKEPTAAALLASILLSAL
SNKTDDFTDKEDYKNYSKSFQEKAEGVLNECYREDEHRAQLI INHELAYYGHSSVIKLAAEGQS IKFMAH
PCCQODFLTNTWKGNLSSKNSMFRMMFGLMFGLTMPLFIPKVLLYEPEDKQSEAGEESNDSTEQKDEELSE
DVESRVMVKRSLTTSLQOVGAMEFWVKIKDFYMSPIVREFVYBTISYVLFLVLFSYLLLVDFKVRITGVEY I
VLAWVITLFIEEIKQIAWSVLSGISFSTYISDGWNKLDCTGLILYIVGFILRLIVLARLGDSQLNHDTEA
FHILTDPIMDPSRICMAFSLFVEYIRLMYBFSFHIALGPKLIMIGKMVTNDLIPFMI ILTVIMVGYAVAA
QSIAYPNGFYTSEQLSINGTVQGMKFIDTIFSMYTTAYFOMFGDFSLDTLOGEDRNCONGMCPTKTSRWL
VPIMLGFYVLLTNILMFNLLIAMFSKTYEEIESASTYYWNYQRYQOMIADYVRRSPLVPPLIIFWHFYEAY
KALGNRCASIRSTEQIENNPFCVTFKDEKQKREMVKWEHMKAMDYLREPSTKSGGKRGGVE SRAVVFRGV
GAGSGMGPGPVMDLKSEMTAVTEGIGMELEKRFKDLDAHFQRFNEVDARLTEVTQTLTSLGEVVRQVTAT
QEAIMKKIADLPTCQCIELVDEPESADGKDKSGESPKRRTKLEVAVQSALEAAKDVLRPPTPPPPPPMAP
PPPRDQEIPITTGAPGSEAESSGTEDSGGDPSADPVQIPPAVDSNAGRTLORNIAGHRLWRFAPFNFEKY
PGMRMNVPPDKTAWTTRY PDYFAYDSSEETVLYPDETAHDGENFQHGVSFGSSAILRSIPFNTYDSKNHI
RRQSLLGRYRLDPNTGAPLNPMGRTGLLGKGLLPHWGPNHSIVIVVTQWSRNPKSGTPVLRGNKGVLQVI
ALERNKRFCLPWFFTDHESRCDYDECVPTVVRAYFAQRARAVCSEKRADRLLRRLDKADVTQIFKGYLDD
QLNADGGWLETVVLNFHEGEGRGAQFTDDILKVFAESVADERVRWIEVAHNSNLRTSHNYILKSVAEIKG
AFY



>Mc . TRPMp; (2126)
MTDGGGVGGSLLRQVSTIRHRQSRIGSMVGESTASTVHSPHALQTGASMRRASQTHRVHGE IEFTGLNQT
ARFAKLSPYMTDSATRDLLQRRWGLKPPTLIITVFGTDFEKKRKLKMI FKKGLWKAADSGCWIVTGGFQL
GIMKLAGEAVRDYTDAYGGNRMLAFGISSWGCVKKNDILEAALEEGTAVYQSEEDKDSDAEQSSTTETAT
ANATTASSLKRTDVEELALDPNHNYFIFADTAKTDHTKGREAEVRARFERCTSLWSTSTPETEPPLSANR
PSQSGGVRSTSVTAAEPLEDYATTLKRKSTIKRQTSEKTERRPLSRSSSKFKGGSSGGGAGGGGGSGGGA
DGSGEDVRIPMCGLVIGGDRFTLRQVYCSIMQNQCPMVVAKGTSGAADVIAFGLEAATKMETEE T LEDKE
ATSLETRLTSVMEQFLREMHPDYYNFAEEVSMLLEI ITDYVSLVLVFDMEEDADLDGYMISSLLASAGTS
TPPDQLNLEQLEITLTLNRADIAREKI FLENKRWKKGQLNDYMYQATLMGDRHDFVKIFLEQGFSLEEFLT
VYMLERLYTDQLKNMSSKVAT FNKMWE YHRSHRQASKVTLRDVGKVIKSLVGDFYHPLYLSKEFQQKLAP
EKPDLAAVLPMKFHKPONHNRRPDGGGGGGGGGVVNSRNHREGGCYRDGDOLTKTSTSAYDAANRFKSIT
ICPNVLGLHEPVSFIDYIDEHPKVKYKAAPALKQDSKSVENYQGLLRETSPSQLLFTPPKDDEVGDERTP
TLDTGDNVSPADIKRSSTKTTTLSLEQKTVLGEATPMIGSGDTQSWAERQACRQDSVPSEGEYEVEETKS
KKSRFSVTHIGFDKVRYGRHQKRRLSFEKMKATQVASGRGQHYGNPNFIGRQHVVLPHTTAAAPLAVHEQ
SSRPAPLMFRESSIESTYESQHAQQQSISGEEEDEDDDDDDEEEEVGLGGHLKRRLIEVLRRGTAKENES
GHFEGLLPGNLQTLKAVAALAAVAGGMGGGGGPTDPDKTAANEEARIKLIQFDRPARELLIWSVLVGKLR
MSELFWTMEKEPTAAALLASILLSALSNKTDDFTDKEDYKNYSKSFQEKAEGVLNECYREDEHRAQLI IN
HELAYYGHSSVIKLAAEGQSTKFMAHPCCQDFLTNTWKGNLSSKNSMFRMMFGLIFGLTMPLF I PKVLLY
ETEEKQNENGESNDSTEQKDEDLSEDIESRVAVKRSLTTSIQVGAMEFWTKIKDFYMSPTVRFVYHTISY
VLFLVIFSYLLLVDFKVKITGVEYIVLAWVITLFIEEIKQIAWSVLSGISFSTYISDGWNKLDCTGLILY
IIGFTLRLIVLARLGDSQMNNDTEAFHILTDPIMDPSRICMAFSLFVEY IRLMYBFSFHIALGPKLIMIG
KMVTNDLIPFMI ILTVIMVGYAVAAQSTAYPNGFYTSEELTINGTVQGMKFIDT IFSMYTTAYFQMFGDF
SLDTLQGEDRNCONGMCPTKTSRWLVPIMLGFYVLLTNILMFNLLIAMFSKTYEETESASTYYWNYQRYQ
MIADYVRRSPLVPPLIIFWHFYEAYQAIGNRCASIRSTEQIENNPFCVTFKDVKKEREMVKWEHMKAMDY
LREPSTKSGGKRGGVESRAVVFRGVGAGSGIGPGPAMDLKSEMTAVTEGIGMELEKRFKDLDAHFQRENE
VDSRLNEVTQTLSTLGDVVKQVTATQEATIMKKIADLPTCQCLELVDDASSSPGKAGEASKKRTKLEVAVQ
SALEAAKDVLRPPTPPPPPPMAPPPPREQDIPITAGAPGSEGESSGTEEVGGDPSADPVQVPPAADVNTG
RTIQRSIAGHRLWRFAPFNFEKYPGMRMNVPPDKTAWTTRY PDYFAYDSSEETVMY PDEAAHDGENFQHG
VSFGSSAILRGIPFNTYDSKNHIRRQSLLGRYRLDPNTGAPLNPMGRTGLLGKGLLPRWGPNHSIVIVVT
RWSRNPKSGTPVLRGNKGVLQVVALERNKRFCLPWFFTDHEMRCDFDECVPALVHAFFVQRAKAVCSEKR
GDRLLRRLDKADTTQIFKGYLDDQLNADGGWLETVVLNYHEGEGKGSQLTDDI LKVFSEGVAEENVKWIE
VAHNSNLRTSHNYILKSVAETKGAFY



>M1 . TRPMpyq (2143)
MMEQAGSAIDSWLDAAYAGDLSRLRDLHQSGLVQLESRADFDKAEMKSVTALLLAAAADRYHCTRWLLSE
GADRKAALPDGRTALHLACQFGCPLVTAALLEAGCDVDATDSAGRQPLOLAASPECILLLLKAGASIQPA
HASHQEKSKESLSGQGNSGLLDRFKNDREHSWYPLNLSRRQCVQFSPSRSDPVVCACGGTAEGHPSDMLP
SDNDSGGFGGSIRRKFSLKPOOQOQQQQQQKQODVPANELDYLAEALPTNAFGE IEFSGMKQLAKFVRLDS
NTPEEALHELLVKKWEMSRPTLVINIFGGDFEKKRQLKMI FKKGLWKAAESAGCWIVTGGFNVGIMKLTG
EAVRDYTDAYGSNHMNAIGIASWGCIARREALENHNYEGSFPASYQSEDSDSGRPODLQPASIAQDEEEL
PLDPNHTHFFLVDTGFNRRKGRDCQFRTRFAHVIGTWRDEENREVKVPMCGLLIGGDRFNLEQIFYALTD
NRCPIMAIKGTGGAADVVAVAFDSYFQEVASPDNPKKELETDEEKQARLSAKLAGICQEFFNSPEGFCDY
SREVEMLHTIMAQHTSLIEIFDMEEDFDLDGKMIASLLSSAGSDTNPDOLNLKQLKICLTLNRADIARDK
IFLENKKWKKGNLNEFMYQALMEDRHDFVKLFLEQGFSLEDFLTVYILEKLYTDQLKRLNSKVAIFLOLW
EYYRSHRSSKQVKLREVGKVIKVLVGDFYQPLYTKKDFEGNLANPAVSGKQKPGHFPLPGHRKDKSGNGS
GSFLOQPQOOSEHROSLOQOQQOQQQQPOHPGPSPGLEEMAICDYERSPVNFSGKDHARKRDLAIANKISSDS
NVTAFSGIMFMDEEDQSFDTKGMGFANPMLDLAGVESPSSVADFNGASRDGS SGTKKVKSNFFRLKRRRS
SLEFMEAVRAPASGSSGHSGKGANSQOMGSKQHLROQELSGAAAKATKEEESKLKTINLERPARELLIWS
LLVGKLOMAELFWTMEKEPVAAALLSSMILKAMVGRTDDFTDKEDFQRGGAQFEDHAWGVLDQCYREDER
RALLLINRELKFYGDSSCIYLAAEGESIKFMAHPCCQDFLTSTWMGRLSAKNSMTRFSIGILCGIVCPWL
VPSVMLYKLTDREIERQVAEQQQQKTPSLTARSEDAAADPESGGPTYEGGDRKSLLSHIRQASVLNCGQT
CORMKEFYMAPVVRFVYNTFSYLTFLFMFSYLLLFDLKHDFTVMEYIVISWIVTLLLEEVKQATLSGISF
STYISDSWNKLDCTAVGLFVLGLVLRLISLLSESPETVLLSGHAYDVILTDGLFVAARICYAFSLFAFCI
RLMYJFSFHIALGPKLIMIGKMVINDLVPFMVILLVFILGYGVAAQSTAYPTGFYTPNQDEFNKTSPKKMT
HTEIFIHFLTRAYFQMFGDFGLDSIQAEDSGCLDEGKCPHWTAKWLLPIMLGVYVLLTNILMENLLIAMF
SSTYESINQFSALHWNYQRYSMIKEYIERSPLAPPLIIFWHAYELVFFIQLRYQGRKLSELEDPLRISYK
DNVKKERELVKWEHMKAMDFLRQDQECHGKKGGRSDSKSVIVRTSGPQLGAGGLLPAAADVAKQMSDATS
GIGMELEKKFKSVDTQLTKISTDFDORLTDLSNTLNGFSVAVQALREGQERLASVQQARAVAGSVNTAEA
Q0QQLNQLEQRVLEAVTTAYQSAPPAWFQEIARTAAAEALASTPVSVGQLDOEVLOQLASASSSSGTAER
RWRRRGAAPASSAGADPTSGSAAVEGGGLOGSSLTSAASKAAGATTAGVAEPRGAAAATAATGATAAEEG
DDEEDDFDDNEDLEEDAATIRPVVDDPGTGRLIEYRSLOHRLWRYVPFNFEQYPGMRMNVPPDKIPWEID
YRDYFAFDASEEVLIFPNEESFDGPTVPLQSINFNQLDSRSGLRRQSMMGRYRLDTVSSAPLNPMGRTGL
KGKGLLPRWGPNNAVVIAMTRWSRAPSGAVIHRLGHPILQVLSLFRHKQFCLPWFLTDHFDNCDYDDCVP
ALLKNFISRRLKQLLOKKDARQEINAIMKGRAEQIFKGYMDDHLNADNAWIEAVVINVHESDNWKESDAM
LKVFSEVDSDEQARWMEVAYSTAMRSSHCEMLKTIASNHRAYF



Supplementary Figure 2
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Supplementary Table 1

Cs ov Ec Fh Fg Eg Mc M1

67.3 | 66.9 | 64.7 | 64.3 [ 52.9 | 53.1 | 34.3

66.6 | 66.0 [ 67.8 [ 67.2 [ 53.5 | 53.2 | 34.4

.8 .0 67.6 | 66.6 [ 68.6 [ 67.9 [ 53.9 | 53.6 | 34.8
03 2l .6 -9 o
03 .6 .6 .6 o
09 .0 .6 o7
ol .8 .6 03
03 22 -9 .6
-9 05 -9 -9
ol ol .6 -9

M1l 34.3 | 34.4 | 34.8 | 34.




Supplementary Table 2

Class

TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA
TREMATODA

MONOGENEA
MONOGENEA
MONOGENEA

CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA
CESTODA

RHABDITOPHORA
RHABDITOPHORA
RHABDITOPHORA

Homo sapiens: TRPM2
Homo sapiens: TRPMS

Order
ida

Strig

Strigeidida
Strigeidida
Strigeidida

Strigeidida
Strigeidida
Strigeidida
Opisthorchiida
Opisthorchiida
Opisthorchiida
Plagiorchiida
Plagiorchiida
Plagiorchiida
Plagiorchiida
Plagiorchiida
Plagiorchiida
Plagiorchiida
Plagiorchiida
Plagiorchiida
Plagiorchiida

Monopisthccotylea
Monopisthocotylea
Polyopisthocotylea

Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Cyclophyllidea
Diphyllobothriidea
Diphyllobothriidea
Diphyllobothriidea
Diphyllobothriidea

Macrostomida
Dugesiidae
Tricladida

Family

Genus & Species

Schistosomatidae
Schistosomatidae
Schistosomatidae
Schistosomatidae
Schistosomatidae
Schistosomatidae
Schistosomatidae
Schistosomatidae
QOpisthorchiidae
QOpisthorchiidae
Opisthorchiidae
Troglotrematidae
Troglotrematidae
Troglotrematidae
Troglotrematidae
Dicrocoeliidae
Microphallidae
Echinostormatidae
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Gyrodactylidae
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Taeniidae
Taeniidae
Taeniidae
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Hymenolepididae
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Mesocestoididae
Anoplocephalidae
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Dugesiidae
Dugesiidae

Schistosoma haematobium
Schistosoma japenicum
Schistosoma bovis
Schistosoma curassoni
Schistosoma margrebowiei
Schistosoma mattheei
Schistosoma rodhaini
Trichobilharzia regenti
Clonorchis sinensis
Opisthorchis felineus
Opisthorchis viverrini
Paragonimus westermani
Paragonimus heterotremus
Paragonimus kellicott!
Paragonimus miyazakii
Dicrocoelium dendriticum

Atriophallopherus winterbourni

Echinostoma caproni
Fasciola gigantica
Fasciola hepatica
Fasciolopsis buski

Gyrodactylus salaris
Gyrodactylus bullartarudis
Protopolystoma xenopedis

Echinccoccus canadensis
Echinacoccus granulosus
Echinacoccus multilocularis
Echinococcus oligarthrus
Hydatigera taeniaeformis
Taenia asiatica

Taenia multiceps

Taenia saginata

Taenia solium
Hymenolepis diminuta
Hymenolepis microstoma
Rodentolepsis nana
Mesocestoides corti
Moniezia expansa
Schistocephalus solidus
Spircmetra erinaceieuropaei
Dibothriocephalus latus
Sparganum proliferum
Macrostomum lignano
Schmidtea mediterranea
Dugesia japonica
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