Supplementary Figure 1. Structure-based alignment of full-length amino acid sequences of putative single-domain SCP/TAPS proteins predicted from the transcriptomes of Clonorchis sinensis, Opisthorchis viverrini, Fasciola hepatica and Fasciola gigantica (liver flukes), and the genomes of Schistosoma mansoni, S. japonicum and S. haematobium (blood flukes). 

Group 1
                                                                                       |---| CAP3                                                                        |--| CAP4

>S. japonicum GLIPR 1.4             ---------------MIQNSMLSLCFMIHLLYQPTLLVAL--DKDLTYLLNAHNTIRRYARNCNITGQPQARH---------------------LTDLKWSPELAMKALQLSRTCNFRYSQVKSSRFGV----VGQNIAAYAN 

>S. mansoni Smp002070               ----------------MFKIVLVSCLLFLFTSLYVETKL---SEGQRAIYNFHKKVRKDVKNCRIPGQPPAKN---------------------LTKLKWNKLLANKAKQQAKRCKYDSNDPNDFIIGDF-ESIGQNLADYPT 

>O. viverrini c962                  TKISGSKSQQSGRSHNMLREKVAVCILVFTSLILSSKELS--QKDKDTLLRMHNEARDKIRSCKLPGQPPVKGT--------------------YKPMVWDDEIAAYAQNWSQRCVLEHGGKPGNT--------GQNLAGVGS 

>C. sinensis c4257                  ----RFKTFNNPTHFDRTMSLLHLCLLSIVVLSSQVNCQTT-ATWVVAMLEQHNEARANVSRCIVPGLPPAKR---------------------LMPLMWDAALQRQAQLHANKCTLDEASMDDRKTTRFSH-VGQASSTGNV  

>F. hepatica c6577                  ---VLENSAWSFSMWHQMFLPIWLCVIIAEFQTVLAQEPNAADELNTRMLKEHNAIRQKALDCKIAGQPQAAK---------------------MPMLTYDQELADAARKWALECRAERSSSADRVTKKWGLN-GQNVASSTD  

>S. mansoni Smp193710               -----MSKGINMTASWTKTRYHRMVLTLLLGICFLEAVFGMTAEEAQLILQVHNEHRAYRNLCGEKGIVPAEEI--------------------LQPLEWDDELAAAAQSWSKKCNPYEEEPIGNVGKWN--SVGRNSVIQSE  

>S. haematobium cA06447             ---------MNNNHSLRCISIMVILLFVIIILCQCKKLKL--PKEVREVFQLHKYYRNSIRFCQMPNQPPAKR---------------------MSKLKWNTYLAEKAQLSASRCDYSYDSPSDMNFDEFG-TVAQNIADSPT  

>S. mansoni Smp123090               ----------------MNKNHPLHFVIFSLFVCTSNGAKKNLTQKLETIHRLHTYYRNSILLCKVPTQPPAED---------------------MEVLRWNDILANNAQQVANKCDLNFDLVNDKLLEHF-ESIGQNVAESDT  

>S. haematobium cA06474             ----------------MIKLLIQSSLMYVLYILCSDTQT---THDERTLYNKHVDYRRLLLKCKVPGQPKPIYP--------------------EEAFSWDNDLEDLANRQVVACNLSTEYKKAEVEKEYRDTIGINTADNLN  

>S. mansoni Smp001890               -----------MNNNRYTKYNYIIIIILFFIIIISHCKKLKLPKEVREVFQLHKYYRNSIRFCQMPKQPPAKY---------------------MSKLQWNKHLAEKAQLTASRCDYSYDSPSDMRFEEFS-SVAQNIADSPT  

>C. sinensis c1247                  KHQALKSQQSARSHNMLGEKIGVYTLILSILILPSEELS---QKDKDTLLRMHNEARDKIRSCKLPGQPPVKGP--------------------YLPMVWDDEIAEFAQSWSEQCVLKHGGKPDHT--------GQNIAGVWG 

>S. japonicum Pep.inhibitor1.3      ----------------MSKLLTLLFAIYFVDAVIKEHDV---GDLRNLLLALHNDERNVRSSCEYADIVPAEEK--------------------LDELTWDNELAADAQRFADQCKKYVKQSVRSVGKWE--SVGQNAINVTE  

>S. mansoni Smp127130               ----------------MTKILIQSSLMYLFYILYGNTQT---THEGRTLFNKHTDYRRLLLKCKVPEQPRPFYS--------------------EGELSWDDELEELAGRQASVCNLSSEYKKTEIEKEYR---GQIGINTAD 

>S. mansoni Smp123550               ----------------MKFKQILYIFLLSIYIKVKIVFTQPKDAQLRKLLQYHNELRRNLTACKLEGQPPAKN---------------------LLDLKWDNELASKAKDLANECYFHHNDVDLPEKWQY---IGQNIAGYQT 

>S. japonicum GLIPR 1.3             ----------------MKFIQLLILFVYTVFQTIINGKLT---PDLQKLLDLHNQVRRSLTACTFDRQQPPAKH--------------------LPDLIWDEELAAKAKDLANECYFHHNDVDLKHKWEY---VGQNIAGYQT  

>S. mansoni Smp123540               ----------------MQQNLFFSFYSIIFLSEFISTIKLT--KDQDYLLKAHNRIRQYARSCNITGQPQAKR---------------------ILNLVWDDQLALKATELSKTCNFRFSNVTTYKFKD----VGQNIAGYAN  

>S. japonicum GLIPR 1.2             ----------------------------------MIYGKQRLNAKSAELLRLHNKYRQDLVDCKVEGQPPAKY---------------------MSKLRWNHELAKQAKTLASKCILKHKRASS-KRFEW---VGQNMAIYPS 

>F. gigantica c566                  ----------------------------IVSNFVVNGRPSENDALNKFMLQKHNELRSNLTKCNVRGQPPPVEM---------------------PMLRYDQELADLAQQWVDQCKIGYDPDGIPTTSSWKNDVGQNWIGFYS 

>F. gigantica c7108                 -------------------------VIIAEFQTVLAQEPNAADELNTRMLKEHNAIRQKALDCKITGQPQAAK---------------------LPMLTYDQELADGARKWALACKAQRSSLADRVTKKWGLNVGQNVASSTD 

>O. viverrini c4326                 ------------------------------------------TMLEQHNEARANVSR-----CIVPGLPPPKS---------------------LKPLIWDATLQRQAQLHASKCTLDEAPMNERTTTRFS-SVGQAATTGNV  

>F. hepatica c4375                  STQRHPTHGPNRIRLNMNSPLWFCFVSLILPHATVSGAPTSTDELNTLMLQLHNDARKKVLTCQLAGQPQAKS---------------------MPDLIYDQGIADKAQTWADTCTVGHDTYDARKTATFP-SVGQNFAGNSD

>S. haematobium cA08594             -----MIKGINMTASSTNTRYQRMVPTLLLAVCFVEAVFGLDAQEAQLMLKVHNEHREYRSKCGETGIVPAEEL--------------------LQPLEWDDELEAAAQRWSQKCDAYDDEPIGSVGKFDS-VGRNTFVISEL

>S. mansoni Smp160250               -----MTKGINMTASSTETRYHRMVLTLLLGICFLEAVFGMTAEEVQLILQVHNEHRAYRNLCDKKDIVPAEEI--------------------LQPLEWDDELAAAAQRWSKKCNPFEEEPIGNVGKW--NSVGRNSVIQSE  

>S. mansoni Smp159280               --------------MRSTILCLTCTLFILSFFNENVYCNNALDKNSRELLELHRKYRQDLVDCKVDGQPPAKY--------------------MSPLVTYYSIISSNIKHVTLICRSGIXXXXTCTKY---------------

>S. mansoni Smp159290               --------------MRSTILCLTCTLFILSFFNENVYCNNALDKNSRELLELHRKYRQDLVDCKVDGQPPAKY---------------------MSPLKWNHDLARQAQSLANKCILRHDKRHSNQFSW----VGQNIALHPT

>S. mansoni Smp002630               -------------------MFKKLIIYALINYVYGANTNEKLDKNSEELLELHRKYRQDLVDCKVDGQPPAKY---------------------MSPLKWNHDLARQAQSLAINCTLQHDKRYSKQFIW----VGQNIALHPT

>S. mansoni Smp193680               --------------MFLREENVTLVVHILMILVNMIYANGGLDAKSEELLNLHRKYRQDLVDCKVDGQPPAKY---------------------MSPLKWNHDLARQAQSLANKCILRHDKRHSNQFSW----VGQNIALHPT

>S. mansoni Smp078490               --------------MYSNLLCLMFTLFILLFFHEDVYCNKDLNKNSRKLLALHRKYRQDLVDCKVNGQPPAEY---------------------MSKLKWNYDLAQQAQSLASYCILRQGKPRSKKFTW----VGQNIAFFST

>S. mansoni Smp139450               --------------MHSNLLCLTCTLFILLFFIENVYCKKDLNKNSRKLLVLHRRFRQDLVDCKVNGQPPAKY---------------------MSKLKWNYDLAQQAQSLANYCILRQGKPHSKKFIL----VGQNMAFAST

>S. mansoni Smp141550               -----------MTASSTKTRYQRMMLTLLLGICFVGAVFGLDPQEAQLMLRVHNEHRAYRKLCGEEDIVPAEEILQ--------------------PLEWDDKLAAAAQSWSEKCNPFDEEPIGNVGKWDSV--GRNSAIHSE

>S. mansoni Smp141560               -----------MTASSTETRYQRMVLTLLLGICVVGAVFGLDPQEAQLMLRVHNEHRAYRKLCGEEDIVPAEEILQ--------------------PLKWDDELAAAAQSWSVKCNPFDEEPIGNVGKWDSV--GRNSAIQSE

>S. japonicum expressed protein     ---------------MIKTILASCLILLFTSQYVETR----LPLELEQIYKFHKKVRKGLLNCKIPGQPPARFLE---------------------KLKWSKLLARKAQKQANKCNFNSTDPDDFV-----------------  

>F. hepatica c8831                  --SALYISANNGNMKKGILLVITLYELLIVSNFVANGRPSENDALNKFMLQKHNELRSNLTKCNVRGQPPPVEMP---------------------MLRYDQELADLAQQWVDQCKIGYDPDGIPT-----------------  

>S. haematobium cA08595             ------------------TRYQRMVPTLLLAVCFVEAVFGLDAQEAQLMLKVHNEHREYRSKCGETGIVPAEELLQ--------------------PLEWDDELEAAAQRWSQKCDAYDDEPIGSVGKFDSV--GRNTFVISE

>C. sinensis c1246                  ----NEKSFIASYQMIRSKTTTRFLWFLLSYGLLSAPSIALSGDWQSEMVRLHNEARDKILTCSVSGQPPAKSMPH---------------------LSWHAGLAEKAQQLADQCRVGHDKAEERKVPDFDYV-GQNWAGVQD

>O. viverrini c2686                 ---------------QMIQPTTRFLWSLLLCGLLSAPCIALSGDWQSEMVRLHNEARDKILSCSVPGQPPAKSMPH---------------------LVWHDGLAQKAQQLADQCRVGHDTAEERKVPDFDYV-GQNWAGAQD

>S. haematobium cA08596             ---------------------------------------GLDAQEAQLMLKVHNEHREYRSKCGETGIVPAEELLQ--------------------PLEWDDELEAAAQRWSQKCDAYDDEPIGSVGKFDSV--GRNTFVISE

>S. japonicum Pep.inhibitor1.1      IKNSSELNKQLREMGSQMIISVIIVFSIVVKASTKINGEKRLNAKSAELLRLHNKYRQDLVDCKVDGQPPAKY---------------------LPQLRWNHELAKQAKTLASKCILRHEMASSRRFDW----VGQNMAIYPS

>C. sinensis c2194                  --------------KNSMFNVRFSGYLLLLVGFIQPSREQTTEDQRQKFLKFHNDLRDKIRKCELPGQPPAKA--------------------PYEPMVWDTAVEAQAQKWADKCLFSHGETD---------GVGQNIAIAGS

>C. sinensis c353                   -----------------EPMTMRTNCIFFYVTTVFSCFVFSVSYDPKDFVKLH-DQGRVRLQKGEVLGQPCARNMP--------------------PVVWDNELAEKAQKWASKCQAGHDSNSERKTKKFDLV-GQNWAGGYD

>O. viverrini c1174                 -----RFLAIRVPDICPHATRMHINFILFYVTAVSYCIVFSKTPKLTQFVDLHND-GRLRVQKGEIPGHPCAKYMP--------------------LVKWDKGLARKAQKWANKCKPEHDNRKNRKTSKFSVV-GQNWAIGYD

>O. viverrini c15215                ---------------------------------------------------LHND-GRLRVQKGEVPGHPCARYMPPVVGLIISCYRYENYSPNQ---EWDEELARKAQEWANKCKAEHNX----------------------

>S. haematobium cA01429             -------------------MFKISLISYLLLLFTFLYVETKLSGELREIYRFHKKVRKDVKNCKIPGQPPAVK---------------------LAKMKWNKLLADKAKQQVKRCQYDSNDPNDFIIGDFESI-GQNLGDYPT

>O. viverrini c6515                 QCIYIHIDTSEAHFAINMFKVRFAGYVLLLVGFTQPSREQTTDAQRQKLLKYHNDLRDKIRSCQLPGQPPVKGPYE--------------------PMVWDSDVEAQAQRWADNCKFAH---------------GELEGVGQN

>F. hepatica c8830                  -----------------------------------------------------------------------------------------------------------------------------------------------

>S. mansoni Smp116210               -----------------------------------------------------------------------------------------------------------------------------------------------

>S. mansoni Smp118160               -----------------------------------------------------------------------------------------------------------------------------------------------

>S. mansoni Smp120240               -----------------------------------------------------------------------------------------------------------------------------------------------

>S. mansoni Smp100560               -----------------------------------------------------------------------------------------------------------------------------------------------

Group 2
>C. sinensis c3048                  FRNRQWNHSQGLLLKMSSWNKVAQVLLGWVIFIQLCALTQAIMYDDEFFLEEHNNYRRMLLDGEVPNQPIPKH---------------------LPPLQWSSHLKDSARRWTERCIYEPENNPEQG-----------------  

>S. mansoni Smp002060               ----------------MMIKLSLIFLLNILIINADK------SSTKELIFNFHNKIREDVFKGVLSGQPKAEK---------------------DVQTEWNKLLAKLAKGHVQKCILDSGDLGKLYVGKFD-SVGQTVAEHTS  

>S. japonicum GLIPR 1.5             --------------------------------------MFTYEGTKVRLLTLHNDARKSVVEGKLMGQPMAIS---------------------MEPLKWDKELERKAQILADNCSFAHDNVTNRSTSSFEH-VGQNIARADS   

>S. japonicum AllergenV5Tpx1.2      ------------------------------------------------------------------------------------------------MKSWDSELAELASRQVAACNLSSRYNKEEVERIYRDTVGINTADDAD  

>S. haematobium cA08597             ---------IYMTASLTKTRYQRMVPTLLLAICSMEAVFGLNAEEEQLMLQVHNEHRRYRSKYNETDIMPAEAI--------------------LQPLEWNDELEAAAQRWSQKCDAYDEKPIGS--------VGKFDSVGRN

>S. mansoni Smp176180               ---------------MSFKFHVSTIIFLTCFLLCSCVHAKMNDTIREQLLTMHNVVRELAKFGLIPRQPEAVH---------------------MKLLKWNMELERKAQNLSDQCKSEHDEIEQRRIPEFQN-VGQTWVGTYT

>S. haematobium cC00745             --------------------------------------------MRDEFIAMHNVVRQAVKYGLIPGQPGAVH---------------------MGLLKWNTGLEMKAQNFSDQCKLGHDKESERKIGNFTY-VGQNRALTPT

>S. mansoni Smp120670               --------------------------------------------MRDYFIAMHNVVRQAVKYGLIPGQPEARH---------------------MNLLKWNTELAKKAQNFSDQCQLGHDKDEERKIPGFEY-VGQNWALTPR

>S. haematobium cA08598             HIHSSTCRKSSHLEMTAKCQSSLTALTLVCLFLCCCVHAAIDKATREKLLTLHNNARTSVLHGWLEGQPMARS---------------------IKPLKWNVELEEKAQMLADTCYFGPDNAIERKVPNFT-NVGQNWAGANT

>S. mansoni Smp070250               LIYSSSYWKAIHFEMTVKCQSSLTALTTLCLLVCCGVHAAMDNATREKLLKLHNNARISVMHGQLEGQPIATS---------------------IKPLKWNMELEKKAQMLADTCYFGPDSAIERKVPGFT-NVGQNWAGAST

>S. mansoni Smp179480               LIYSSSCWKAIHLEMTVKCQSSLTALTTLCLLVCCCVHAAMDNATREKLLKLHNNARISVMHGRLEGQPIAKS---------------------IKPLKWNMELEKKAQMLADTCYFGPDSAIERKVPGFT-NVGQNWAGAST

>S. japonicum GLIPR 1.1             --------------MHQKSYYSPVVVLLVGILVSSRVDGLMDDKMREQLLTLHNTVRAALRNGRLTGQPRAIS---------------------IKPLKWNMELESKAQSLSDQCRVGHDTYDARKTPEFS-LVGQNWAGSKD

>S. japonicum Allergen V5Tpx1.3     ----------------------------------------MDNRMRTQLLSLHNTARAAVRNGQLSGQPIAVS---------------------MKLLKWNTELEMKAQFLSDQCVFGHDTNNDRKTSQFP-YVGQNWAGSQD

>S. haematobium cA09053             ---------------MSSNSEFSSVVLLVCSLVCCCVHAQLDDAMRNELLALHNKARQSVQNGQLVGQPIAVS---------------------IKPLKWNVELETKAQILSDQCRVGHDTNADRKIPAFQ-YVGQNWAGAKD

>S. mansoni Smp154260               ---------------MSSNSDFSSVVLLLCLLVCCCVHAKLDDAMRNELLTLHNEARQAVRNGQLFGQPIAVS---------------------IKPLKWNVELERKAQILSDQCRVGHDTNADRQIPEFQ-YVGQNWAGATD

>S. mansoni Smp176160               ---------------MSSNSNFSSVVLLLCLLVCCCVHAKLDDAMRNELLTLHNEARQAVRNGQLFGQPIAVS---------------------IKPLKWNVELERKAQILSDQCRVGHDTNADRQIPEFQ-YVGQNWAGATD

>S. mansoni Smp154290               ---------------MSSYSDFSSVVLLVYLLVCCCVHAKLDDTMRNELLTLHNKARQSVRNGQLFGQPRAVS---------------------IKPLQWNVELERKAQNLSDRCQVGHDTNADRKIPKFQ-YVGQNWAGAKD

>S. mansoni Smp070240               ----------------MFYTIQVNFIIFLVLGYIYENLAYRWYTQNSELLALHNAYRRNIKYGNVRDQPQAMSML---------------------KLTWSHKLAEMAQEWALQCVPRRSNMTMRKGSKWTYV-GQSIAFVPK

>S. japonicum Pep. Inhibitor1.2     ------------------MHIVQFSVVLLVLVNIYKNSAVNWHIEDEEILALHNAYREAVKFGRVRDQPKAISMS---------------------KLQWSYQLAKLAENWTIHCIPKTSGLKFRNSSKWTYV-GQNVAVVSK

>O. viverrini c7991                 ----------RITFKSTRFGMSVKRILCFVCLVVLQQISAMFWRDAKLFVDEHNRYRKMLVDGELTNQPTARYM---------------------RILSWDRLLSRNAQRLASECRVGHDSGSERATPTFPLV-GQNWAGTDN

>O. viverrini c17638                -----------------------------------------------------------------------------------------------------------------------HNSNENRRTSKFGRVGQNLAMGYD

>O. viverrini c18160                ----------------------------------------------------------------------------------------------------------------------------------------NVAIASS 

>O. viverrini c15680                ------------------------------------------------------------------------------------------------------------------------------------IYGENLAFSYG

>C. sinensis c14383                 ----------VAFTSTRFGMRVKRILCFVCLAVLLQTSAMC-WRDAKLFVDEHNRYRKMLLDGEVANQPTARYMTRYQRMVPTLLLAVCFVEAVFHMLSWDRLLSRNAQRLASECRVGHDSGSERATPTFPL-VGQNWAGTDN  

>S. haematobium cA08206             -------MQAVHTNHLFNMHKTQFSLIVLVLLNVYGNRAIFWNIENSELLVLHNAYRRDIKYGTVLDQPKADSMLKLQ---------WSENIAITRGGFHNHKLAKLAQAWAFHCVPTRSNLTMRDGSKWTY-VGQNIAVVSK  

>F. gigantica c25411                -------------------------------LTLYHISMSTTRVERRRFVDEHNKYRTMLMAGKVSGQPRASSMK---------------------MLTWDEELARKAQFLANKCQVGHDTLTERQTKEFHWV-GQNWAGTFN

>C. sinensis c4741                  TQGAVTPQEYSSNNVQEQPSEPVYTITDRATGEVINVKVHPEMLRDSEFLDEHNFYRRRLRDGTDPDGTHVPGLA---------------------DLIWDEALAEECEKWAKTCVYQYAQNIAC---------EENLASTVK

>O. viverrini c4477                 LRNRLLSRMQPSSNGVQNAEKPVYTIVDQNTGENITVDVSPEVPKDSEFLDEHNFYRQRLREGTDPEGYHVPGLA---------------------DLIWDRELAAECRRWAETCVYQYAQNINA---------EENLASTTN

>C. sinensis c7351                  RPQNEQTGQQNQLQVPPEKQENKLSFTNPLTGKKYTVRALERVFSARQFLDRHNFYRGRVRNGQEAGRYAVPGLR---------------------NLLWEAKLAEGARAWAERCIYKHPDSLDV---------GENIGYSSG

>C. sinensis c5350                  --------SYRGVEESENPSLGTDTFFDPEHKAYETVHYYARFYTAKQFLDKHNFYRRRLLHGTEPDGFRAKKMP---------------------DLVWDETLYEEAKAHAQKCIFAHDPEDKVY--------GENLALSYG

>C. sinensis c13355                 ----------------------------------------------------------------------------------------------------------------ESCVQKHVLPTGQ---------GENLAVTTA

>O. viverrini c5997                 ---------------------------------------------------------------------------------------------------------AAAKNVAESCAQKHVIPVGQ---------GENLAVTTT

>F. hepatica c6081                  -CCCIDYEAMGKKDKVTRPRPKPDTRTTQSSSDTEDFSGPRVYNTREEYLKGHNYYRRLIRDGRKTSQPRSAN---------------------LYDMVWNNTLERKAYEMSLRCTFNHEET------------GENIYAGTS

>S. japonicum PRP4                  -------------MHPISKSSIKALLSICLLVCTYVHAWKDN-KSPSRLLALHNNVRKSVVNGELAGQPMAVS---------------------LKSLEWDKELERKAQILADNGSFTHDNVTNRSTSSFAY-VGQNIAGANN  

>O. viverrini c3648                 -----------------------------------------------------------------------------------------------------------------------------------------------

>C. sinensis c10021                 -----------------------------------------------------------------------------------------------------------------------------------------------

>S. haematobium cA06111             --------------------------------------- MNDTIRGQLLTMHNVVRQLAMYGLIPGQPKAVYMN-------------------PLLVWENT-----------------------------------------

>O. viverrini c18119                -----------------------------------------------------------------------------------------------------------------------------------------------

>S. mansoni Smp176170               ---------------MSSNSNFSSVVLLLCLLACCCVHAKLDDAMRNELLTLHNEARQAVRNGQLFGQPIAVS---------------------IKPLTSSTFLNMDFAVFSSNSTHMNIGIDHN------------------

>O. viverrini c19644                ------------RAILSMCEIKLTAYVLLLTCSIQLSRAKTTQEQKTKFLDMHNELREKIRKCTLSGQPPVRGN--------------------YELMTWDEAVEAQAQX---------------------------------

Group 3
>O. viverrini c6176                 ------------------------------------ISEAMDEQFNRECLEEHNRLRALHG-CP--------------------------------PLELDVELARNAQAHSEKMANENVMHHCLSRGH-----GENLCIREG  

>C. sinensis c2042                  RWEAMVINYLLHNPASLTAFQRIKFTKCPNLTRSSLISEAMDEQFNRECLEEHNRLRALHG-CP--------------------------------PLELDVELAQNAQTHSEKMASKNVMHHCLSQGH-----GENLCIREG  

>S. haematobium cA01987             ------------------------------------MPSDLDIEFNEECIIEHNRLRALHG-CP--------------------------------ELILDYELAKDAQKYAEHLASVNELEHCTDTDS-----GENLAFFTT  

>S. mansoni Smp163400               ------------------------------------MPNDFDIEFNEECINEHNRLRALHG-CP--------------------------------ALILNYELAKDAQKYAEHLASVNELEHCTDTDS-----GENLAFFTT  

>S. japonicum GAPR 1.3              ------------------------------------MSCNIDIEFNEECILEHNRLRALHG-CP--------------------------------ELTLDYELASAAQQYAEYLASVNELEHCTDTDS-----GENLAFFTT  

>S. mansoni Smp124060               ---------------------------------------MVDEQLNHDALNEHNRLRALHG-CP--------------------------------PLKYDRRLAREAQAWAENLARLKIMKHSICDEY-----GENLASAQS  

>S. japonicum GAPR 1.1              ---------------------------------------MIDKQLNREALDEHNRLRALHG-CP--------------------------------PLQYDERLARDAQSWAENLARLKILKHSICDEY-----GENLATSMS   

>F. hepatica c9426                  --------------------------------------------LNAEFIDAHNEYRALHG-CG--------------------------------KLKFDMALARSAQKYAEQLAQLGYMNHSSCDGY-----GENLAARSS   

>S. haematobium cA00481             ---------------------------------------MVDEQLNHDALNEHNRLRALHG-CP--------------------------------PLKYDSRLAREAQAWADNLARMKIMKHSICDEY-----GENLATSQS  

>F. gigantica c1042                 ------------------------------------------------------------------------------------------------------------QKYAEQLAQLGYMNHSSCDGY-----GENLAARSS   

>S. mansoni Smp124070               ---------------------------------------MIINKLNKEAIQAHNELRALHG-CP--------------------------------EISYDSKLASDSQKWAEHLASINCLQHSKGDDY-----GENLAFQMS  

>S. haematobium cA07983             ---------------------------------MNAYHFLHKFSYHTSVKYCKSTLRALHG-CP--------------------------------KISYDSKLASDSQKWAEHLASTNCMQHSKADGY-----GENLAFQMS   

>C. sinensis c3765                  FSHHISESQTTAKQPAVYRAFRFLADQLPFHWYSNKLENVAYCQNFCNGNYRIKNRRNCFTQQ---------------------------------ATRAARMRAFIVRFFIGSLSTTKCMRHSDMATY-----GENLAYRCI

>F. hepatica c10643                 ---STGTRFRLFGVLYQPRSTPSAPNSSANSSILLNSRGRAMDSLNQEALTAHNRYRAMHG-CP--------------------------------PLAFDSALARSAQKWAEDLAGTQCMRHSDQTTY-----GENLAFMGI

>O. viverrini c8913                 ---------------------------------------------------NKLRERHG---CG--------------------------------PLSYDSSLARSAQLWAEELATTKCMRHSDMATY-----GENLAYRCI

>F. hepatica c1472                  ANITLTKTNNNDTNLEMELEQNTPVSSPENVITAVKPTSEINEQFNQECLEEHNRLRALHG-CP--------------------------------PLELDRNLAAKAQEHTEVMALKNQMHHRLSPNH-----GENLSMREG  

>F. gigantica c3                    ----------------------NTPISSPENVITVKPTSEINEQFNQECLEEHNRLRALHG-CP--------------------------------PLELDRNLAAKAQEHTEVMALKNQMHHRLSPNH-----GENLSMREG   

>F. gigantica c4035                 VNFPLETQEQTFDVFCVSHNLFRGYEMGSAAGGLTLVSVSVDEPFNLECLAEHNRLRKLHG-CP--------------------------------PILLDENLAKMAQLHAHRMAETQTFLSSGQKNI-----GENLWMH--  

>S. haematobium cA03186             ---------------------------------------MINERFNQQAIREHNRLRSLHG-CG--------------------------------ELQLDEELMISAQKWAENLADAEKLYHSNYNDY-----GENLAFKMS  

>S. mansoni Smp124050.1             ---------------------------------------MINERFNDQAIREHNRLRSLHG-CP--------------------------------ELQLDEDLMISAQKWAENLAAAEKLYHSNYNDY-----GENLAFKMS  

>S. mansoni Smp124050.2             ---------------------------------------MINERFNDQAIREHNRLRSLHG-CP--------------------------------ELQLDEDLMISAQKWAENLAAAEKLYHSNYNDY-----GENLAFKMS

>S. mansoni Smp124050.3             ---------------------------------------MINERFNDQAIREHNRLRSLHG-CP--------------------------------ELQLDEDLMISAQKWAENLAAAEKLYHSNYNDY-----GENLAFKMS

>S. mansoni Smp124050.4             ---------------------------------------MINERFNDQAIREHNRLRSLHG-CP--------------------------------ELQLDEDLMISAQKWAENLAAAEKLYHSNYNDY-----GENLAFKMS
>S. japonicum GAPR 1.2              ---------------------------------------MINERFNQQAIREHNRLRSLHG-CP--------------------------------ELQLDEELMISAQKWAENLADAEKLYHSNHNGY-----GENLAFKMS  

>C. sinensis c3166                  ---------WHHTTPFRKLPYHGTIKGHCNTLLLDNTIDRMDRQLNDEAIAAHNQLRAAHG-CP--------------------------------KLTLDPELARGAQKWAEELAKTKRLQHSNDKRF-----GENLAYQQS   

>O. viverrini c4390                 --------------------------------LLDNIINRMDRQLNDEAITAHNQLRAAHG-CP--------------------------------KLTLDPELARGAQKWAEELARTKRLQHSNDKRF-----GENLAYQQS  

>O. viverrini c18440                -------------------------------------QNGVQDAVFEDAINAHNEYRKVHG-CP--------------------------------ALTLDNKLAEGAQKYAERLAQLRKLIHSDSKEY-----GENLATSIS  

>F. gigantica c3823                 INPWTMTLSNRTLNNTLHLRLRFLLPPFWSISELPVSSNMVDRTFNNEAITAHNYFRSAHG-CP--------------------------------NIVYDAELAKQAQSWASHLAKNGNMQHSKAQGY-----GENLAYKWS  

>O. viverrini c11939                -------------------------------------------------IEEHNRLRALHG-CA--------------------------------PLTLDPELARKAQLHAEELAAGKEHIQS--NEY-----GENVAMRKT  

>F. hepatica c9115                  -------------------------EMGSAAGGLTLVSVSVDEPFNLECLAENNRLRKLHG-CP--------------------------------PILLDENLAKMAQLHAHRMAETQTFLSSGQKNI-----GENLWNNSG  

>S. haematobium cA00727             ---------------------MISDDHRYDNQKIIKSNKIELDHFNEICLKENNRLRQLHN-CP--------------------------------KLKLNYRLIKSAQIHSEYLQKLHQL----------------------   

>C. sinensis c1770                  LPNRHCIPRKTNVYPPVLGRVVFSHQPTNNQIVGLLFHVIMDLRFNEICVQEQNRLRKLHG-CP--------------------------------PVRVDPQLVQKAQALANRMARSQTIMTFGDPTI-----GENFYLHVG

>O. viverrini c3766                 -----------------KCPPTCSGTSSFPHIVGLIFHVIMDLRFNELCVQEQNRLRKLHG-CP--------------------------------PVRVDPLLVQKAQTLANRMALSQTITTFGDPTV-----GENFYLNIG

>O. viverrini c11437                QTDTSAETYDVETWYSSLTMDKIIPVKRTKLSHPLNTETAHLEAFRCEVLHTHNRYRAMHG-VP--------------------------------DLKRSATLDALALNWAKELQMTGTPAYWEHEYGNSLV-GENVADRIT  

>F. gigantica c4654                 XDGRVKRVTSESFAEASDTITTESSTGPEAGGLVTGNSKKDLESFGEAVTQVHNTHRARHG-AP--------------------------------ALKYDPQLSELAQKWAEELVQMPRLSNSGYTFEGVRL-GENVLSRWS

>F. gigantica c12544                -------------------------LVYFGEDFNLNLTMAGMDDFIEECLREHNAKRSLHN-AP--------------------------------ALRHSRALDKTAQDWAEQLISEEQIKNSSLSGRGEV--GESISMRTS

>S. haematobium cB00359             --------------------------------------MSLLDDFREDCFIAHNEKRLLHGVC---------------------------------ALRHSLALDKTAQDWAEALLLEDGIKNSPLSSR--------------

>C. sinensis c8455                  YAHVCPNIPRAVLSLITPQTTVYDNVGLFSTGYLPFAYTMLDTELNTQAIALHNQFREKHG-SP--------------------------------PLVYDAKLAQTAQNWAEQLAQTKCMRHSDMETY-----GENLAYKGA

>O. viverrini c2349                 ----ILNIPRAVLSLITPQTTVYDKVGLFSTGYLPFAYTMLDTELNTQAIALHNQFREKHG-SP--------------------------------PLAYDAKLAQTAQNWAEQLAQTKCMRHSDMDTY-----GENLAYKGA

>C. sinensis c14468                 -----------------------------------------------------------------------------------------------------------------------------------------------

>C. sinensis c13576                 -----------------------------------------------------------------------------------------------------------------------------------------------   

>F. gigantica c12861                -----------------------------------------------------------------------------------------------------------------------------------------------

>C. sinensis c6993                  -----------------------------------------------------------------------------------------------------------------------------------------------

Group 4
>S. haematobium cA03835             ----------------------------------------MTKEQFNLHGIHHKLKDDNHDFRIFEQP--------------------------LLKHKRDNTLQQYVERYVKQCNPSITLTKQYFNNTL--SV--NISDNKD   

>S. haematobium cA06788             ----------------------------------------------------------------------------------------------MYSLDRNSIRSSHRRSFRESLGLSERCKCYWDHTPYL------------

>S. mansoni Smp035980               --------------------MILLLLISLILVSPGLGGQDEMAKFTSTLLQHHNWVRQTRNKCDSRWSTSEKKLEDF---------------------IWDDGLYVTAQQYAEKCENIPSGLHDRTTCRWK-SVGQNVAQVSS

>S. mansoni Smp131370               ------------------------------------------------------------------------------------------------MLKRDNTLQQYVERYVKQCDPSITLTKQYLNNTP--SA--NISDNRD   

>S. haematobium cA07187             -------------------------------------------------------------------------------------------------------MAQQWADHLLQQSHLSNSGYVYRGMKV----GENLGSRWS
>O. viverrini c19841                --------------------------------------------------------------------------------------------------TWDEAVEAQAQKWSDKCIFGHGESEG-------------------

>S. japonicum Allergen V5Tpx1.1     -----------------------------------------------------------------------------------------------------------------------------------------------

>S. haematobium cA00413             -------------------------------------MINTEKSSKEMIFKFHNKVRKDVLKGVLSDQPKARKM---------------------PKLKWNELLAEKAKDHVKKCILDSGNL------------GDLYVGKFD

>C. sinensis c2194                  ----------------------------------------------------------------------------------------------------SVWRKLFIEKFVHNKLFGLPAFTX-------------------

Group 1                                                                                                                                              

>S. japonicum GLIPR 1.4             -------------------------------------------------------------------------------AEIAMNQWIDEYKYYDFEKNIC--NEPC------GNYVQIVWQET------------------  

>S. mansoni Smp002070               -------------------------------------------------------------------------------IEGAMKDWLEEYKNYNFEKNQC--NGDC------KNYKQMVWNTT------------------  

>O. viverrini c962                  -------------------------------------------------------------------------------IDGGPYAWFGEHVNYNHRDHSCASGRVC------GHYTQMVWQDS------------------  

>C. sinensis c4257                  -------------------------------------------------------------------------------AKNVLSRWFNEYKKLDIITNHC-NSCPC------RDFRMVISDQV------------------  

>F. hepatica c6577                  -------------------------------------------------------------------------------FQGVVDLWFIGHRHYDYANNQCDRLYNC------NSYLQIVSAKT------------------  

>S. mansoni Smp193710               -------------------------------------------------------------------------------LAGAVAYWMEESNIYKHNTDSCSSTFEC------NSYKQIVQAET------------------  

>S. haematobium cA06447             -------------------------------------------------------------------------------IEKAVASWFVEYKSYSFNDNKC--NDTC------MQYKQIVKGEE------------------  

>S. mansoni Smp123090               -------------------------------------------------------------------------------IKNAMENWFREYHNYNYETDKC--NGSC------SNYRQMVWAKT------------------ 

>S. haematobium cA06474             -------------------------------------------------------------------------------VLNAMETWFNEYQLYDYTKNKCKVPKDC------LHYKRIVWGSA------------------  

>S. mansoni Smp001890               -------------------------------------------------------------------------------IEKAVASWFIEYKNYSFDDNTC--KDTC------MQYKQMVKGEE------------------  

>C. sinensis c1247                  -------------------------------------------------------------------------------IDGGPYAWFNEHVNYNHRNHSCAPNRAC------GHYTQMVWQES------------------  

>S. japonicum Pep.inhibitor1.3      -------------------------------------------------------------------------------IADAVRLWTKEANYYNHSLDTCMAGHDC------DSYKQMVQAET------------------ 

>S. mansoni Smp127130               ----------------------------------------------------------------------------NSDVINAVESWFNEYQLYDFTNNKCEVPEDC------LHYKRIVWDKA------------------  

>S. mansoni Smp123550               -------------------------------------------------------------------------------IEQAFDAWKDEYKQYNYYSKSC--SGVC------GHYTQLVWQNT------------------  

>S. japonicum GLIPR 1.3             -------------------------------------------------------------------------------IDLAFDSWLSEYKMYHFYSTSC--SGVC------GHYTQLVWQNT------------------  

>S. mansoni Smp123540               -------------------------------------------------------------------------------VQTAMDEWVNEYQYYDFDSNTC-NSKSC------GNYLQIVWQKT------------------  

>S. japonicum GLIPR 1.2             -------------------------------------------------------------------------------IQEGVDAWFNEHKMFNYYGGKC---RQC------LHYTQMVWANT------------------  

>F. gigantica c566                  -------------------------------------------------------------------------------FQKAFDLWFEGHLDYDYNRNSC--DTVC------HHYTQMVWAST------------------  

>F. gigantica c7108                 -------------------------------------------------------------------------------FKGVVDLWFIGHRHYDYVNNQCDRVYNC------KGYLQIVSAKT------------------  

>O. viverrini c4326                 -------------------------------------------------------------------------------AKNVFARWFSEYKRLDFNTNYCNRCP-C------RDFRMALSDRV------------------  

>F. hepatica c4375                  -------------------------------------------------------------------------------FRSAFDSWFSENTNYMFDTNTCASSKSC------GHYTQIVWAKT------------------

>S. haematobium cA08594             --------------------------------------------------------------------------------AEAVTYWMEESDHYDHKSDQCEIPHQC------DSYKQIVQAET------------------

>S. mansoni Smp160250               -------------------------------------------------------------------------------LAEAVAYWMEESNIYKHNTDFCSSTFGC------NSYKQIVQAET------------------  

>S. mansoni Smp159280               -------------------------------------------------------------------------------NKIVYKLYKHILQLIDRSHYFLVHIP-----------FQMAWAKT------------------

>S. mansoni Smp159290               -------------------------------------------------------------------------------INSGVDAWFNEHKLYNYNMNNCP---QC------LHYTQMAWAKT------------------

>S. mansoni Smp002630               -------------------------------------------------------------------------------IKSGVDAWFNEHKLYNYNTNNCP---QC------LHYTQMAWAKT------------------

>S. mansoni Smp193680               -------------------------------------------------------------------------------IKSGVDAWFNEHKLYNYNTNNCP---QC------LHYTQMAWAKT------------------

>S. mansoni Smp078490               -------------------------------------------------------------------------------INSAVDAWFNEHKLYNYSVNNCP---KC------VHYKQMVWAKT------------------

>S. mansoni Smp139450               -------------------------------------------------------------------------------IKSAVDAWFNEHKLYNFSVNNCP---QC------LHYTQMVWAKT------------------

>S. mansoni Smp141550               -------------------------------------------------------------------------------LAEAVAYWMKESNYYDHNSDLCEPSHHC------NTYKQIVEAQT------------------

>S. mansoni Smp141560               -------------------------------------------------------------------------------LAEAVAYWMKESNYYDHNSDLCEPSHHC------NTYKQIVQAET------------------

>S. japonicum expressed protein     ----------------------------------------------------------------------------------------------------------------------------------------------  

>F. hepatica c8831                  ----------------------------------------------------------------------------------------------------------------------------------------------  

>S. haematobium cA08595             -------------------------------------------------------------------------------LAEAVTYWMEESDHYDHKSDQCEIPHQC------DSYKQIVQAET------------------

>C. sinensis c1246                  -------------------------------------------------------------------------------IETAVRMWFEEHVNYDFSTGNCRQGM-C------GHYTQVVWAST------------------

>O. viverrini c2686                 -------------------------------------------------------------------------------IETAVRMWFEEHVNYDFSTGNCRQGM-C------GHYTQVVWAST------------------

>S. haematobium cA08596             -------------------------------------------------------------------------------LAEAVTYWMEESDHYDHKSDQCEIPHQC------DSYKQIVQAET------------------

>S. japonicum Pep.inhibitor1.1      -------------------------------------------------------------------------------IQEGVDAWFNEHKMFNYYGGKCR---QC------LHYIQMVWANT------------------

>C. sinensis c2194                  -------------------------------------------------------------------------------VEVAVKLWADEYVNYDPASGGCKPSGEC------LHYTQMAWAAS------------------

>C. sinensis c353                   -------------------------------------------------------------------------------LQGAFNAWFDEYRNYNYANRSCT-GV-C------GHYTQIVWNET------------------

>O. viverrini c1174                 -------------------------------------------------------------------------------LKTAYDEWFVEYQDYNYTTRECK-GM-C------GHYTQAVWNET------------------

>O. viverrini c15215                ----------------------------------------------------------------------------------------------------------------------------------------------

>S. haematobium cA01429             -----------------------------------------------------------------------------------TEGDSEERPYEAKSESECNKSEN------------------------------------

>O. viverrini c6515                 -------------------------------------------------------------------------AAVASNLELAVKLWVDEYMNYNYSSGSCKPMTEC------LHYTQMAWATS------------------

>F. hepatica c8830                  ---------------------------------------------------------------------------------GPWLSLIEGHLDYDYKRNSC--DTVC------HHYTQMVWAST------------------

>S. mansoni Smp116210               ----------------------------------------------------------------------------------------------------------------------MAWAKT------------------

>S. mansoni Smp118160               ----------------------------------------------------------------------------------------------------------------------MAWAKT------------------

>S. mansoni Smp120240               ----------------------------------------------------------------------------------------------------------------------MAWAKT------------------

>S. mansoni Smp100560               ----------------------------------------------------------------------------------------------------------------------MAWAKT------------------

Group 2
>C. sinensis c3048                  ----------------------------------------------------------------------------------PMELWFSEHWLYKMGQMKENETHLV------SEYVQMVNAKT------------------ 

>S. mansoni Smp002060               -------------------------------------------------------------------------------IQNILDTWLEEKNDYDLDKNTCE--NEC------GNYKQLVWANT------------------ 

>S. japonicum GLIPR 1.5             -------------------------------------------------------------------------------VDIAFGLWLNESRNFNFSSQSC-LKGQC------KHYTQIVWENT------------------  

>S. japonicum AllergenV5Tpx1.2      -------------------------------------------------------------------------------ITNAVDNWFNEYKLYDYKRNTCLKPKDC------LHYKRMVWGES------------------  

>S. haematobium cA08597             -------------------------------------------------------------------------TAVHSELAEAVTYWMKESDHYDHKSDRCEPPHQC------DSYKQIVQAET------------------

>S. mansoni Smp176180               -------------------------------------------------------------------------------VERAVKLWFSEAMYYNFNTNICSSAT-C------GNYPQLVWENT------------------

>S. haematobium cC00745             -------------------------------------------------------------------------------VLVGFKMWFNEFQNYNYSSNTCPKG-QC------THYTQLVWEET------------------

>S. mansoni Smp120670               -------------------------------------------------------------------------------LLIGFKMWFDESQNYNYNTNTCINN-QC------THYTQLIWENT------------------

>S. haematobium cA08598             -------------------------------------------------------------------------------VEIGFQLWLNEYKNYDFFNRLCFTG-RC------SHYTQIVWENT------------------

>S. mansoni Smp070250               -------------------------------------------------------------------------------VEIGFQRWLNEYKNYDFFNRLCLVG-RC------SHYTQIVWENT------------------

>S. mansoni Smp179480               -------------------------------------------------------------------------------VDIGFQRWLNEYKNYDFFNRLCLVG-RC------IHYTQIVWENT------------------

>S. japonicum GLIPR 1.1             -------------------------------------------------------------------------------VKTGFQMWLDEYKNYDYYTRTCRMG-QC------GHYTQIVWEDT------------------

>S. japonicum Allergen V5Tpx1.3     -------------------------------------------------------------------------------IETGFQLWLDEYKYHDFNTGTCHLA-QC------THYTQIVWENT------------------

>S. haematobium cA09053             -------------------------------------------------------------------------------INTGFQLWLDEYKNYDFYTRTCRMG-QC------GHYTQLVWEDT------------------

>S. mansoni Smp154260               -------------------------------------------------------------------------------IKTGFQLWLDEYNNYDFYTRTCRMG-QC------GHYTQLVWEDT------------------

>S. mansoni Smp176160               -------------------------------------------------------------------------------IKTGFQLWLDEYKNYDFYTRTCRMG-QC------GHYTQLVWEDT------------------

>S. mansoni Smp154290               -------------------------------------------------------------------------------IKTGFQSWLDEYKNYDFYTRTCRMG-QC------GHYTQLVWEDT------------------

>S. mansoni Smp070240               -------------------------------------------------------------------------------VRQAASVWFEQHKNYNFENNTCEANKTC------ADYKQLAFADT------------------

>S. japonicum Pep. Inhibitor1.2     -------------------------------------------------------------------------------IRDAPAVWFNQHRNYNYTKNVCAAQKIC------ADYKQLAYAST------------------

>O. viverrini c7991                 -------------------------------------------------------------------------------YTDAVRLWFEEYRFYDYRENTCESGKLC------GHYTQLVWAET------------------

>O. viverrini c17638                -------------------------------------------------------------------------------LEAAYEAWFAEYKEYNYATRECVGM--C------GHYTQAVWNEX------------------

>O. viverrini c18160                ----------------------------------------------------------------------------------AVNLWMAEHVDYNLEANTCTHGKTC------LHYTQMVWASS------------------

>O. viverrini c15680                ------------------------------------------------------------------------------RIADPVESWYESRNVT-------------------GGYSQVVCATT------------------

>C. sinensis c14383                 -------------------------------------------------------------------------------YTDAVRLWFVEYRFYDYR---------------------------------------------  

>S. haematobium cA08206             ----------------------------------------------------------------------------------------------------------------------ITFADT------------------  

>F. gigantica c25411                -------------------------------------------------------------------------------VFDTVRLWF------------------------------------------------------

>C. sinensis c4741                  ------------------------------------------------------------------------------LIGDPVQLWYEYRRKT-------------------EHYRKMVSPTA------------------

>O. viverrini c4477                 ------------------------------------------------------------------------------VIGDPVQLWYAYRNKT-------------------GHYRKMVSPTA------------------

>C. sinensis c7351                  ------------------------------------------------------------------------------AIGDPVELWYEYRYDT-------------------KHYDQVVSPDM------------------

>C. sinensis c5350                  ------------------------------------------------------------------------------RIADPVESWYVGRKRT-------------------GHYSQVVCATT------------------

>C. sinensis c13355                 ------------------------------------------------------------------------------GQTDPVVTWFNEHENFTFGPTTNENLASV------GRYTQMVWSKT------------------

>O. viverrini c5997                 ------------------------------------------------------------------------------AQIDPIEMWFNEQQNFKFGPITNENLATA------GRYTQMVWSKT------------------

>F. hepatica c6081                  ------------------------------------------------------------------------------LSLDPLKEWFDEQSKYSYKPIDPSDFYLY------GHYTQMVWAET------------------  

>S. japonicum PRP4                  -------------------------------------------------------------------------------VDIGFGLWLNENIYYKFFNRSCLVGK-C------NHYTQIVSQNT------------------  

>O. viverrini c3648                 ----------------------------------------------------------------------------RGGVSDPVEMWYNEHWVYKMGQMRENETY------MVWEYIQIVTART------------------

>C. sinensis c10021                 ----------------------------------------------------------------------------------AVRLWFEEYRFYDYRENACEPGKLC------GHYTQLVWAETX-----------------

>S. haematobium cA06111             ----------------------------------------------------------------------------------------------------------------------------------------------

>O. viverrini c18119                ------------------------------------------------------------------------NVAIASSVERAVKLWAEEYVNYDFAKGKCKRGKQC------LHYTQMAWASS------------------

>S. mansoni Smp176170               ----------------------------------------------------------------------------------------------------------------------------------------------

>O. viverrini c19644                ----------------------------------------------------------------------------------------------------------------------------------------------

Group 3
>O. viverrini c6176                 ------------------------------------------------------------------------SQPTHIDGKQATLRWYGEITRFNFGEEKQRMS---------GNFSQIVWKDT------------------  

>C. sinensis c2042                  ------------------------------------------------------------------------SQPTHIDGKVNKLLFDG-----------------------------------------------------  

>S. haematobium cA01987             ---------------------------------------------------------------------TTVAQKKDFT----------------------------------GHFTQVVWKST------------------  

>S. mansoni Smp163400               ---------------------------------------------------------------------TAIAQKKDFTGADATKTWYQEIEDYDFKRENQFPC---------GHFTQVVWKST------------------  

>S. japonicum GAPR 1.3              ---------------------------------------------------------------------STVAQKKDFTGVDVTKSWYQEIEDYDFKKENQFSC---------GHFTQVVWLST------------------  

>S. mansoni Smp124060               ------------------------------------------------------------------------TGKAEMTGARATRNWYDEIHYHNFNKQFQSQS---------GHFTQLIWKNT------------------  

>S. japonicum GAPR 1.1              TNKATMSDDLDFAGDPAFLSHTVTNAREDGQCGISLYSNRPQRTLKEKEVLEAMEDYTYLGSSIINKQRGSDVNVKARIRSQATQNWYNEIHQHNFDQQYQSGT---------GHFTQVIWKST------------------  

>F. hepatica c9426                  ------------------------------------------------------------------------SGVAIMTGREATKMWYDEIILHDFKGGYNGAT---------GHFSQVIWKNT------------------  

>S. haematobium cA00481             ------------------------------------------------------------------------TGKAELTGARATQNWYNEIHDHNFDKQFQSQT---------GHFTQVIWKNT------------------  

>F. gigantica c1042                 ------------------------------------------------------------------------SGVATMTGREATKMWYDEIILHDFKGGYNGAT---------GHFSQVIWKNT------------------   

>S. mansoni Smp124070               ------------------------------------------------------------------------TAGASLNGREATRNWYDEIIQHDFNGQNQPGT---------GHFTQVIWKST------------------  

>S. haematobium cA07983             ------------------------------------------------------------------------TAGASLNGREATRNWYDEIKQHDFNGQNQPGT---------GHFTQVIWKST------------------  

>C. sinensis c3765                  ------------------------------------------------------------------------EGRGPFGADEATKSWYDQGSMHDFGEGFTYET---------SYFSQLVWKDS------------------

>F. hepatica c10643                 ------------------------------------------------------------------------TSEIFFSGADASKMWYMQSEFHDYNGEMTYES---------CYFTQMIWKDT------------------

>O. viverrini c8913                 ------------------------------------------------------------------------EGRGPFGADEATKSWYDQSSMYDFGEGFTYET---------SYFSQLVWKDS------------------

>F. hepatica c1472                  ------------------------------------------------------------------------NIPTVITGKQATLRWYSEVQRFHYGEERQSMS---------GNFSQIIWKSS------------------  

>F. gigantica c3                    ------------------------------------------------------------------------NTPTVITGKQATLRWYSEVQRFHYGEERQSMS---------GNFSQIIWKSS------------------  

>F. gigantica c4035                 ------------------------------------------------------------------------SGYLGITGLEVVQQWYKEIKHFRFGEEKQKNC---------NEFSQMIWKGT------------------  

>S. haematobium cA03186             --------------------------------------------------VAPCQITDYNEALPPTLQLFSPHHSVSSMSEEVSQTWYSEIDYHDFNQCYHPNS---------RHFTQMIWKST------------------  

>S. mansoni Smp124050.1             ------------------------------------------------------------------------ASPCQITGEEVSQTWYSEIDYHDFTQSYHPNS---------RHFTQMIWKST------------------  

>S. mansoni Smp124050.2             ------------------------------------------------------------------------ASPCQITGEEVSQTWYSEIDYHDFTQSYHPNS---------RHFTQMIWKST------------------

>S. mansoni Smp124050.3             ------------------------------------------------------------------------ASPCQITGEEVSQTWYSEIDYHDFTQSYHPNS---------RHFTQMIWKST------------------

>S. mansoni Smp124050.4             ------------------------------------------------------------------------ASPCQITGEEVSQTWYSEIDYHDFTQSYHPNS---------RHFTQMIWKST------------------

>S. japonicum GAPR 1.2              ------------------------------------------------------------------------AAPCQIT----------------------------------GHFTQMIWKST------------------ 

>C. sinensis c3166                  ------------------------------------------------------------------------SVKAALSGQQATQMWYDEIHVHQYVEQFQPQS---------GHFTQVIWKGT------------------ 

>O. viverrini c4390                 ------------------------------------------------------------------------SVKAALSGQQATQMWYDEIHVHQYVEQFQPQS---------GHFTQVIWKGT------------------ 

>O. viverrini c18440                ------------------------------------------------------------------------SQKATLTGSDASKMWYDEIKLHDFRGEFNEKS---------GHFTQLIWKST------------------  

>F. gigantica c3823                 ------------------------------------------------------------------------SSQGALSGKEATQMWYDEIQYHNFKGQFQPKS---------GHFTQVIWKSA------------------  

>O. viverrini c11939                ------------------------------------------------------------------------ENQTTLTGKQATLMWYREIASYEFGVENQLNC---------GHFSQVVWKST------------------  

>F. hepatica c9115                  --------------------------------------------------------------------------IRRSSTSASVKKNKKIVTNFPKNSGKEHEEPVSAVPVYHT-DVQSLSSVS------------------  

>S. haematobium cA00727             --------------------------------------------------------------------------------------------QKIDHLICGQNMALII-----GYFTQMIWKKT------------------  

>C. sinensis c1770                  --------------------------------------------------------------------------RPSVSAERIVNEWYSEIRSHTFGAEKQPNS---------HNFSQLIWKST------------------

>O. viverrini c3766                 --------------------------------------------------------------------------RPSVSAERIVNEWYSEIRSHTFGAEKQPNS---------HNFSQLIWKST------------------

>O. viverrini c11437                -------------------------------------------------------------------------ECGKITGQTLVEKWYKESELYDYSTEPNSVEYV-------GHFTQMIWKGS------------------  

>F. gigantica c4654                 ------------------------------------------------------------------------TAAVHFGAQDLVDHWYQECSKYKFDTEPSSIQGI-------GGFTQVVWSGS------------------

>F. gigantica c12544                -----------------------------------------------------------------------TASHVDIQGTEVVNQWYADMKNYNFEAEKGPA----------GNFTQLVWSAT------------------

>S. haematobium cB00359             -------------------------------------------------------------------------------GHEVVNTWHSDAENYNYENGKGPA----------GNFTQLVWSST------------------

>C. sinensis c8455                  ------------------------------------------------------------------------WENATITGEEATKSWYAQGDYHDFNESFTYET---------SYFSQLIWKGS------------------

>O. viverrini c2349                 ------------------------------------------------------------------------WENATITAEEATKSWYAQGDYHDFNEGFTYET---------SYFSQLIWKGS------------------

>C. sinensis c14468                 ---------------------------------------------------------------------------GKITGQTLVEKWYKESELYDYSTEPNSVEYV-------GHFTQMIWKGS------------------

>C. sinensis c13576                 -------------------------------------------------------------------ATSISSQKATLTGSDASKMWYDEIKLHDFSGEFNGKS---------GHFTQLIWKST------------------   

>F. gigantica c12861                --------------------------------------------------------------------------EIFFSGADASKMWYMQSEFHDYNGEMTYES---------CYFTQMIWKDT------------------

>C. sinensis c6993                  ------------------------------------------------------------------------------------------------------------------HFTQVVWKDT------------------

Group 4
>S. haematobium cA03835             -------------------------------------------------------------------------------IKSIFKVWSTK--HYPYSCIVYDC----------SSYKQLVTYDT------------------  

>S. haematobium cA06788             ----------------------------------------------------------------------------------------------------------------------------------------------

>S. mansoni Smp035980               -------------------------------------------------------------------------------INDAINVWRDGSRFYSLKNDECKANYD-------CSMYKQAGGKAG-----------------

>S. mansoni Smp131370               -------------------------------------------------------------------------------NKSIFKVWSAKYDHYN--CIVMLTYD------QELADAARKWALE------------------  

>S. haematobium cA07187             ----------------------------------------------------------------------------------------------------------------------------------------------

>O. viverrini c19841                ---------------------------------------------------------------------VGQNAAFASSVEQAVNLWMA-----------------------------------------------------

>S. japonicum Allergen V5Tpx1.1     ------------------------------------------------------------------------------------------------------------MIYENRAFHTSDWKST------------------

>S. haematobium cA00413             ------------------------------------------------------------------SVGQTVAEHTTIQKADDERPYEKDSN--------------------------------------------------

>C. sinensis c2194                  ----------------------------------------------------------------------------------------------------------------------------------------------

Group 1
                                                              |-------| CAP2

>S. japonicum GLIPR 1.4             THVGCAVTRCKKTAKFPYG------VFVVCNYGPGASFKKSPYEVDSYEK-CPKTQSRWQNVNLNGNNCYCYKN----------------------------------------------------------------  

>S. mansoni Smp002070               EEIGCGYEKCGKN------------YLIVCNYAPGDSEDRPYEAKPES--KCNKSEN---------------------------------------------------------------------------------  

>O. viverrini c962                  TKLGCGATDCRGKNPDWKYG-----YYVVCNYRPAGNIRGRRPYVAGSRSDCVSASWSLWNKRGPLAVMYVFFLVSLSA-----------------------------------------------------------  

>C. sinensis c4257                  THIGCAVGNCKETPVL-SAN-----FVTVCFYAPYTHDKHRPVYEFGTEEDCIPNKSGNSLVLSVFSKGSFWKINNCIVFDLVFLCFFAPR-----------------------------------------------  

>F. hepatica c6577                  VSIGCAYNRCNRTADFPYD------LAVVCNYGPQANFSTQPYEKGEKT-MCSGTTHSVFQWINRTQLLAIILWWLNNFFSLMNLISLIFCTPLLLNNTVSSRPLFFARKGIIAATRCSFQSLX--------------  

>S. mansoni Smp193710               AYVGCGFTRCRQYEYPS-N------MLIACYYSPKVKSGPPYTDATNRR--CKYLNANLNKIKGKGKN----------------------------------------------------------------------  

>S. haematobium cA06447             TEIGCGVQKCGQR------------FLVVCNYSPAAEEDRQPYEKGTQE-DCDDVDDAEYN-----------------------------------------------------------------------------  

>S. mansoni Smp123090               KHIGCGLNKCKKRK-----------LMIVCNYSPSADDKGKPYVIGDRSQ-CLLNEN---------------------------------------------------------------------------------  

>S. haematobium cA06474             EFIGCSTGYCSGLTEVKSG------KIIVCYYSPMSDVQASRPYEENKIDPCPHPPPITTTTTTTTTRKPITVTRKLQKGPYGRYRCNCKCQPN--------------------------------------------  

>S. mansoni Smp001890               TEIGCGVQKCSNR------------FLVVCNYSPAAEEDKQPYEKGTQE-NCDDVDDAEYN-----------------------------------------------------------------------------  

>C. sinensis c1247                  TKLGCGATDCRGKNPDWKYG-----YSVVCNYRPAGNLRGRRPYVAGTRSDCVSASWSLWNKKGPVAVTHIFFLVSLSITKYLISVCNKKVQSNNAHVYRNTRLFLKKX-----------------------------  

>S. jap Pep.inhibitor1.3            KHIGCGAKWCSDFKPPLK-------YLVVCNYSPALGNQLEMTRDENLLLYYHNYIRRERNTCDYHTSIPADVKLNDYVSN---------------------------------------------------------  

>S. mansoni Smp127130               EFIGCSVGHCNTHTEVKSG------QIIVCYYSPMGDVKTSQPYVENKIDPCRHPPITTTTTTKPITVTRKLQMGPYGRYRCDCKCQPN-------------------------------------------------  

>S. mansoni Smp123550               THVGCGITNCTGSYSFPYG------LSVVCNYGPGGNYEGRYPYEAKSQDECYATTTKRPTTTKRPTTTKRPSTTTTKRPGTTPTQKPGVPKQIPKPIWPSIISTWNEYATSNMIQGIVTQTCICVKN----------  

>S. japonicum GLIPR 1.3             THVGCGVTNCTGYYGFPYG------LSVVCNYGPGGNYEGRQPYETKTEEECHAVTTMKPTTRPRTTRRPGTPKKLPKPDWTTLIPTWRDFATSNHLTGIVTQTCICIDN----------------------------  

>S. mansoni Smp123540               THIGCGVTDCRKSPQFPYG------VFVVCNYAPGAKFDKSPYDVVSHA-KCSILELKWKRFNLNGQNCYCYLN----------------------------------------------------------------  

>S. japonicum GLIPR 1.2             TDIGCGVAKCPEYK----G------LSIVCNYGPAGNWNNEKPYEVKRHDECPTVHKWASHNTQRTPVNRNADAFVRDRNQRNMPVSSEIRQPRIRIRHFDKFSKTPIECRCYPVNERLN------------------  

>F. gigantica c566                  RAVGCAFKDCSNIRNFPYG------KSIACNYGPAGNQEGRRPYVKGDEKGCTSINKTNKNDQLMRVVLVRALVIYDLFNFSLILLYYMKIALHFGRIIVSSRISFCNARLLNFPIHSLIDIIKRYLEX---------  

>F. gigantica c7108                 VSIGCAYNRCSRTADFPYD------LAVVCNYGPQANFSTQPYEKGEKTI-CSGTTHSVFQWINRIQLLAIILWWLNNFF----------------------------------------------------------  

>O. viverrini c4326                 THVGCAVGNCRDNPVSSAN------FVTICFYAPYQPDKDRPIYEIGTEEDCIPNKSGNSLVLLVTSNESFSKNIQLQCSGPNKX-----------------------------------------------------  

>F. hepatica c4375                  THIGCAFKECPKTAQFQYG------KSIVCNYGPAGNFNNEKPYVLGAQSICPPATNTTTTTTIITATLNNISDLPRQEIWIQLGVICGFCVIELLRLMNFCTYPINIHPNISVEQWILQFVQHICATINSLNLLACF       ...

>S. haematobium cA08594             AYVGCGYSRCEGVGYPNE-------KLITCFYSPAVRNGQPYTDGTNGR--CKI------------------------------------------------------------------------------------ 

>S. mansoni Smp160250               AYVGCGFTRCRQYEYPSS-------MLIACYYSPKVKSGPPYTDATNRR--CKI------------------------------------------------------------------------------------ 

>S. mansoni Smp159280               TDIGCGVANCPRYG-----------LSIVCNYGPGGNWNNEKPYEVKPRHMCSMMQNIPQNSLQTNSAHTQHGQKPIKKSEERVSRN MQYGRRIRDLRVYPKCRDN-------------------------------

>S. mansoni Smp159290               TDIGCGVANCPRYG-----------LSIVCNYGPGGNWNNEKPYEVKPRHMCSMMQNIPQNSLQTNSAHTQHGQKPIKKSEERVSRNMQYGRRIRDLRVYPKCRDN--------------------------------

>S. mansoni Smp002630               TDIGCGVANCPRYG-----------LSIVCNYGPGGNFNNEKPYEVKPRNMCPKVQNIPKNSLQTSRAHTQHVQKPIKQSQKKVSWIVQNGRKDRNQRKQSRSRYN--------------------------------

>S. mansoni Smp193680               TDIGCGVANCPRYG-----------LSIVCNYGPG-------------------------------------------------------------------------------------------------------

>S. mansoni Smp078490               TDIGCGVANCQRYG-----------LSVVCYYGPGGNWINEKPYKVKPHNLCPIVQSIPKDHFQTNRVHTRHGQKSINLREKKGVKYRPKN-----------------------------------------------

>S. mansoni Smp139450               TDIGCGVANCSMYG-----------LSIVCNYGPGGNWINEKPYEVKPHNLCPIVQNISKDSFPTNRAHTRRGQKSLKQIEKKGVKYHSNN-----------------------------------------------

>S. mansoni Smp141550               AYVGCGYTRCEEYEYPSN-------MLIACYYSPKVMSGPPYTDGTNGR--CGSEN----------------------------------------------------------------------------------

>S. mansoni Smp141560               AYVGCGYTRCEEYEYPSN-------MLVACYYSPKMMSGSPYTDGTNGR--CGSEN----------------------------------------------------------------------------------

>S. japonicum expressed protein     ------------------------------------------------------IGEYETIGQNIAEYPTIEQLVIIINVYIILIRKLYQSFN--------------------------------------------- 

>F. hepatica c8831                  --------------------------------------------------------------------------------------------------------TSSWKX---------------------------- 

>S. haematobium cA08595             AYVGCGYSRCEGVGYPNE-------KLITCFYSPAVRNGQPYTDGTNGRC----------------------------------------------------------------------------------------

>C. sinensis c1246                  THIGCGVRDCRDTGSFPYG------LSIVCNYGPAGNFVGAKPYEEGSSADCKPVGETNSPKPPDEGDQGVELPTESGQEAEQPGENDQGAVPPSETPPPQRPPSPQGSRPHQGSWPPQGTRPHHGSWPSQGSWAPQG      ...

>O. viverrini c2686                 THIGCGVRDCRDTGSFPYG------LSIVCNYGPAGNFVGAKPYEEGSSADCKPAGGTDSSKPPGESDQGEELPTEGGQGAELPGESDQGGAPPDDQNEVPPPQDTEPPIETLPPQGSRPPHGSRP------------

>S. haematobium cA08596             AYVGCGYSRCEGVGYPNE-------KLITCFYSPAVRNGQPYTDGTNGRC----------------------------------------------------------------------------------------

>S. japonicum Pep.inhibitor1.1      THIGCGVAKCPEYQG----------LSIVCNYGPGGDWNNEKPYIVKPPDECPKFQDVVSHNNHSSSVDHNPDASGSDRTHQNMSMSSNIRDASCTLKLSIKSLKGLIECRCYPVNERRN------------------

>C. sinensis c2194                  TKLGCGVKNCPNIGG----------TLYVCDYKPPGNYWGAKPYTAGTKEDCLKSTTSPPNSKPSGDGGMVGKPATDSTSTGGNLRQTSKMVAAAELIFILPVVFNAWHLTFSKKNTSKVKKCGQN------------

>C. sinensis c353                   THIGCGFARCPSQPWR---------HAFVCNYGPAGNMRMRTLNGAIIVLPPYEESSTCPGHLKNLMNTFKLEIFNIVNSHYMYSCKHPFGPFRWAKPQDYYRDFLSK------------------------------

>O. viverrini c1174                 THIGCGYAECPPQPWH---------HIFICNYGPGNVKFHGDLLDNTLMSLKFSRLYVTCHFLRLCKPQERNYPWPX-------------------------------------------------------------

>O. viverrini c15215                ------------------------------------------------------------------------------------------------------------------------------------------

>S. haematobium cA01429             ------------------------------------------------------------------------------------------------------------------------------------------

>O. viverrini c6515                 TKLGCGVKHCPENRT----------TLYVCDYKPPGNYLGQKPYTAGTEDDCLKSTTSPPPTSPPANPPTGRLSENAETVGKPELESARNKGSTTGSTSVGRNLWQAREMAAAKLIFSLTGCFVSMISYFLEIINNQ      ...

>F. hepatica c8830                  RAVGCAFKDCSDIPNFPYG------KSIACNYGPAGNREGMRPYVKGDEKSCTSVNKTSKNEQLMRV-----------------------------------------------------------------------

>S. mansoni Smp116210               TDIGCGVANCPRYG-----------LSIVCNYGPGGNWNNEKPYEVKPRHMCSMMQNIPQNSLQTNSAHTQHGQKPIKKSEERVSRNMQYGRRIRDLRVYPKCRDN--------------------------------

>S. mansoni Smp118160               TDIGCGVANCPRYG-----------LSIVCNYGPGGNFNNEKPYEVKPRNMCPKVQNIPKNSLQTSRAHTQHVQKPIKQSQKKVSWIVQNGRKDRNQRKQSRSRYN--------------------------------

>S. mansoni Smp120240               TDIGCGVANCPRYG-----------LSIVCNYGPGGNWNNEKPYEMKPRNLCPKVQNIPKNSLQTNSAHTQHGPKPLTQSEERVSTNVQNGRRECNQREQLRSRYN--------------------------------

>S. mansoni Smp100560               TDIGCGVANCPRYG-----------LSIVCNYGPGGNWNNEKPYEVKPRHMCSMMQNIPKNSLQTNSAHTQHEQKPLTQSEEKVSTNVQNGRRECNQREQSRSRYN--------------------------------

Group 2
>C. sinensis c3048                  TDLGCYTHLCPLITSIGGMRWTNA-YYTICKYAPPASLLDPRPYE--------------------------------------------------------------------------------------------- 

>S. mansoni Smp002060               TDIGCASNKCGNR------------YMVVCNYAPGADDERPYEKDSN------------------------------------------------------------------------------------------- 

>S. japonicum GLIPR 1.5             THIGCGVATCKNSPFT---------LSIVCNYGPGGNLIGQVPYRLKIENKLIKPEIQNCNVRKYTYPLITFVPRLGPSLIKPLHSPNVSRI---------------------------------------------- 

>S. jap AllergenV5Tpx1.2            EFIGCSVGRCPQPEIQTG-------QIVVCYYSPMTSVKDSRPYEEDIYNPCPPPQPETTTIIVPTTKKIVITTERLKMGPYGRYRCKCTCKPN--------------------------------------------  

>S. haematobium cA08597             AYVGCGYTRCPGYEYPAN-------MLIACFYSPAVIKRQPYTDEKNCGCKNVTEGQNGINEKKK-------------------------------------------------------------------------

>S. mansoni Smp176180               TDVGCGVTDCPNFRTK---------LVIVCNYGPGGNIPEQRPYRTAN------------------------------------------------------------------------------------------

>S. haematobium cC00745             TDFGCGVTVCKNMTPS---------LNVVCNYGP--------------------------------------------------------------------------------------------------------

>S. mansoni Smp120670               TDFGCGVTECKNMLPN---------LNVICNYGPG-------------------------------------------------------------------------------------------------------

>S. haematobium cA08598             TDIGCGVTSCPHSPFN---------LSIVCNYGPAGGCPGHFPYDVKGQYRQSNIRYGRQWYNRRYGRCRRAYVKQKCNLENAKRLNQTPEIQNRKYKLIKQYLCPNK------------------------------

>S. mansoni Smp070250               TDIGCGVATCPHSPFK---------LSIVCNYGPGGGCPRQFPYSVKGLYRQWTIKYGRKWYSWRYGRRCHREYVKQRCNHTNERQLNQTPVIQTKGYKLIKQYLCPNKQKVN-------------------------

>S. mansoni Smp179480               TDIGCGVATCPHSPFK---------LSIVCNYGPGGGCPRQFPYSVKGLYRQWTIKYGRKWYSWRYGRRCRPVYVKQRCNHTNERQLNRTPAIQKKRYKLIKQYLCPNKQKVN-------------------------

>S. japonicum GLIPR 1.1             TDVGCGVTDCPNFIYG---------LSIVCNYGPGGNYAGREPYKIAN------------------------------------------------------------------------------------------

>S. japonicum Allergen V5Tpx1.3     TDIGCGVSNCPNIPYK---------LSIVCNYGPAGNYIGQAPYKTATGVTDSEPQQQQTKQTVTSGYNSNNNSSNNNSNNNTSSNNNTSDISDNNSSNSNSNNDIINNNNNNNNNNNNNGNSNNDINSSNNNISSST       ...

>S. haematobium cA09053             TDVGCGVTNCPNFPYG---------LSIVCNYGPGGNYVGRSPYRT--------------------------------------------------------------------------------------------

>S. mansoni Smp154260               TDVGCGVTDCPNFPYG---------LSIVCNYGPGGNYPGRPLYRTTN------------------------------------------------------------------------------------------

>S. mansoni Smp176160               TDVGCGVTDCPNFPYG---------LSIVCNYGPGGNYPGRPLYRTTN------------------------------------------------------------------------------------------

>S. mansoni Smp154290               TDVGCGVTKCPNFPYG---------LSIVCNYGPGGNYAGRPLYRTTN------------------------------------------------------------------------------------------

>S. mansoni Smp070240               THIGCGYAMCFNLTGLDK-------VFVVCNYGPGGKYANRQPYDPIYPEDPYYLPN---------------------------------------------------------------------------------

>S. japonicum Pep. Inhibitor1.2     THIGCAYKFCEKLNGTGK-------ILVVCNYGPGGKFINRKPYQIFDYDDFYLYN----------------------------------------------------------------------------------

>O. viverrini c7991                 RKIGCGVQNCPASTFP--------------------------------------------------------------------------------------------------------------------------

>O. viverrini c17638                ------------------------------------------------------------------------------------------------------------------------------------------

>O. viverrini c18160                TLLGCGVTECPKNGT----------TVFICDYKPPGNYEGARPYEAGTQADCVTSSTSPPTITPTTAGQPDEDVTPESSMX---------------------------------------------------------

>O. viverrini c15680                RRVGCIMVSCPKLVIPSANRTELNAFFSVCHYWPPKHANQEPYEKX--------------------------------------------------------------------------------------------

>C. sinensis c14383                 ------------------------------------------------------------------------------------------------------------------------------------------

>F. gigantica c25411                ------------------------------------------------------------------------------------------------------------------------------------------

>C. sinensis c4741                  VYLGCYMNRCDVLQLVAAGVNQTHAYYTVCRYSTTKTTPKVPTENMNLLDPSVNANVVLLPKAVWTNSRCTMFVNNVTLLCVFILNFVVVVVVVVXXXX---------------------------------------

>O. viverrini c4477                 VYLGCHMTRCAVLQLVQAGVNQTNAYYTVCRYSTIKTMPTENMNLLDPPVNARSFILAEHGMNELTLQYVCLKCASVLRLYFLNFASQPRNGKRTVLS----------------------------------------

>C. sinensis c7351                  VYLGCHTAFCPKLQVVKSNSVATNAYYSVCRYSYQRMQNTGPRKANNFFNQFQPNLCKDFALILMLFY----------------------------------------------------------------------

>C. sinensis c5350                  RQVGCIMITCPTILIPEQNETLSNVFYSVCRYMPPIFVGQEPYEKVNNVKGKQNKNMTFYNMHLLICFEFTTVFQLSKVNVX--------------------------------------------------------

>C. sinensis c13355                 KELGCYQKLCVTLEAMGKTWKNA--YYTVCRYSPPGNILGTTPYTPIRDELQPSTVATTPTTTTTTTTX---------------------------------------------------------------------

>O. viverrini c5997                 KEVGCYQKLCSTVTAMGKTWQNA--YYTVCRYSPSGNLLG--------------------------------------------------------------------------------------------------

>F. hepatica c6081                  TSVGCWRNQCGYLTFPGGSPMYNA-YYTVCKYYPPGNYFGRLPYKRINLDRTNSANIGNTDETSRSVVDQYELFRSATIQX---------------------------------------------------------  

>S. japonicum PRP4                  THIGCGVATCKNSPFK---------MSIVCNYGPGGNHTSEFPYRAKGIDKPVTPMLPKPEHHEPPTVNKSLPSLLKAPKLKSST-----------------------------------------------------  

>O. viverrini c3648                 TDLGCFMHLCPELTAPSGMKWTDA-YFTVCRYAPPANRLDPKPYPIAGDEIPTETTTIRTTTTPTTTTTPIIITTHPTTTMSTEDILDPA------------------------------------------------

>C. sinensis c10021                 X-----------------------------------------------------------------------------------------------------------------------------------------

>S. haematobium cA06111             TDVGCGVTNCRNFKTK---------LVIVCNYGPGN------------------------------------------------------------------------------------------------------

>O. viverrini c18119                TSLGCGVKHCPKNGT----------TLYVCNYKPPGNYRGQKPYTAGTKKDCLTSTTVNGPKQKRSTTSGSGNLWQTRKTTX--------------------------------------------------------

>S. mansoni Smp176170               ------------------------------------------------------------------------------------------------------------------------------------------

>O. viverrini c19644                ------------------------------------------------------------------------------------------------------------------------------------------

Group 3
>O. viverrini c6176                 RRVGFGRTIKDGGC----------KIYIVAYYTPCGNVTGHFTENVPLPLSGELYIPTDAEKGWNTDNDPLSVASSFTLLFSFYFVINLLTSFMLCVTSLFX------------------------------------  

>C. sinensis c2042                  ------------------------------------------------------------------------------------------------------------------------------------------  

>S. haematobium cA01987             TTAGFGRAWSKDRH----------SIYVVGRYDPPGNFSDEFLENVPPLIMNLRSDN---------------------------------------------------------------------------------  

>S. mansoni Smp163400               ITAGFGRAWSKDRH----------SIYVVGRYDPPGNFSDEFLENVPPLIKRRKKATAMFNKRN--------------------------------------------------------------------------  

>S. japonicum GAPR 1.3              ITAGFGRAFSKDLH----------SIYVVGRYDPPGNFSDEFSENVPPVITNNQ------------------------------------------------------------------------------------  

>S. mansoni Smp124060               SKAGFGIQHSVDGH----------HVFIVGRYEPPGNVNGQFLENVPPPIHGQSTPKSKVPSYKHNEQNGPRRTYQDELVIVRETDRKDHNGSNHITLIDSSKRSRSDETIPNKNEVRIIRAEKKRQRRCAKRCSIMN  

>S. japonicum GAPR 1.1              TKAGFGIQHSTDGH----------HVFIVGRYVQLGMYKVNSKKMYQDRIHVEYQLLTYVKYDRRSSDASGVRHLSPMTTNDSHFMSQINESANSTIESLVAQWYRWLSVHSKSKVSSQNRDTSNVNGPQRNNRAKSK       ...

>F. hepatica c9426                  TNAGFGRASTKDGH----------KMFMVGHYTPPGNVQGEFEANVPRLTSRKKSSVFGKLFQKRKKSKEPKVVSKKHGKNSAGEKEIVVNSKKRGKSQSTEREIVVPPNSHSRKSASPAKQTLFSPSTTSSSTHRVV       ...

>S. haematobium cA00481             SKAGFGIQYSNDGH----------HVFVVGRYEPAGNVYGEFQENIPRPIHGQSTPKSKEFSYQHDEPNGPRRTCRGRFDCEINNFPFVN------------------------------------------------  

>F. gigantica c1042                 TNAGFGRASTKDGH----------KMFMVGHYTPPGNVQGEFEANVPRLTSRKKSSVFGKLFQKRRKSKEPKVVSKKHEKNSAGEKEIVV------------------------------------------------  

>S. mansoni Smp124070               IKAGFGSALSKDGK----------KVYVVGRYKPAGNIIDLYEDNVPKPKITAPPRDEFIKIPESKCSILN-------------------------------------------------------------------  

>S. haematobium cA07983             NKAGFG------------------------------------------------------------------------------------------------------------------------------------  

>C. sinensis c3765                  KLVGFGRATSSDGT----------ASYIVAHYSPKGNIRDRFHENVSYASRPLTHSSLQELRPPEITSRPLSTLSSKELKEREKQEKKLRERQEKERKEMEKRMKKDLKQREKLEKKERRKSKANVERQRCIAFLGQL       ...

>F. hepatica c10643                 KIVGFGQATSQDGY----------ASYIVAHYMPKGNVRGQFSFNVPPARLDAFAEQYDPFHRPITQTLPAVSQPTTPTVLPSLPETKEERKAREKAEKKERERLERERKETEKREKKARKELEKIEKKEKRKSLKLN       ...

>O. viverrini c8913                 KLVGFGRATSSDGT----------ASYIVAHYSPKGNIRDRFHENVPYASRRLTHSSLQELRPPEISSRPVSTLSSKELKEREKQEKKLRERQEKERKELEKRIKKEQKQREKLEKKX--------------------

>F. hepatica c1472                  THAGFGLTTKNGGC----------NIFIAAYYRPSGNVSGHFTENVPRPLNGVDYLPSNKEMGWNHTRMYPPWYLLNSIHPSQQQNFISSFNLLHFVFTESIQCFTSSKDITFILLLPQSYHQLALLQENKTX-----  

>F. gigantica c3                    THAGFGLTTKNGGC----------NIFIAAYYRPSGNVSGHFTENVPRPLNGVDYLPSNKEMGWNHTRMYPPWYLLLSIHPSQQQNLISSFNLLHFIFTEFIQCFASSKDITFILSLPQSYHLLALLQDRKSGSAGMP  

>F. gigantica c4035                 RRAGFGRASLPHGC----------AIFVVGFYMDRGNVEGGYTENVPPLIETKAILPFDELLIKQLCNFKQAFIFDLESPFITHSFHSDAFIASLILLISRNTNNVNFINIHHTCQX---------------------  

>S. haematobium cA03186             THAGFGLALSQDQT----------KAYVVGRYLPVGNRGDFGWNVPHYQGVKRSASPNQYLNENN-------------------------------------------------------------------------  

>S. mansoni Smp124050.1             TRAGFGLAFSQDQT----------KAYVVGRYLPVGNKGDFGWNVPHYQGIKRSGDNESRCTGDGGSTKLNDTGSANNDTSRESMYSLDRNSIRSSHRRSFRESLGLSERCKCYWDHTPYAPEGHSLINEDERSRTGS       ...

>S. mansoni Smp124050.2             TRAGFGLAFSQDQT----------KAYVVGRYLPVGNKGDFGWNVPHYQGIKRSGDNESRCTGDGGSTKLNDTGSANNDTSRESMYSLDRNSIRSSHRRSFRESLGLSERCKCYWDHTPYAPEGHSLINEDERSRTGS       ...

>S. mansoni Smp124050.3             TRAGFGLAFSQDQT----------KAYVVGRYLPVGNKGDFGWNVPHYQGIKRSGDNESRCTGDGGSTKLNDTGSANNDTSRESMYSLDRNSIRSSHRRSFRESLGLSERCKCYWDHTPYAPEGHSLINEDERSRTGS       ...

>S. mansoni Smp124050.4             TRAGFGLAFSQDQT----------KAYVVGRYLPVGNKGDFGWNVPHYQGIKRSGDNESRCTGDGGSTKLNDTGSANNDTSRESMYSLDRNSIRSSHRRSFRESLGLSERCKCYWDHTPYAPEGHSLINEDERSRTGS       ...

>S. japonicum GAPR 1.2              THAGFGLALSRDKT----------KAYVVGRYLPVGNIGDFGWNVPHFQGVRRAGKN--------------------------------------------------------------------------------- 

>C. sinensis c3166                  QKAGFGRASSSDGK----------SIYVVGRYTPPGNMVGKFCENVPRPIRPVEKNTFNLSIDLVFGLNTRSNIDAG-------------------------------------------------------------  

>O. viverrini c4390                 QKAGFGRASSSDGK----------SIYVVGRYTPPGNMIGKFCENVPRPIRPVEKVPAKKRRKRAKCVIQNKPSLHRKAVFLSFNAQSIWFQTDSEEVAQLPMPSHGSKSNFSFSLFYCSQRPVIFCIAHDTQYVRLS       ...

>O. viverrini c18440                VKAGFGVASTKDGH----------QVFVVGRYMPPGNMLGEFFKNVPPVLTA GAAQFNPKHILPTRPRPKIIMHGNFRRKRERHTAPSIANIVNNNTYCYCLSINNLFCPNFYLVNCCFDAQYFLNNIPKYLLSYFS       ...

>F. gigantica c3823                 KKAGFGRAVSADGK----------AVYVVGRYTPAGNVQGQFTENVPKSTKPVKPISDDPVAIDDLANKETITLPNNRRRRKRGL-----------------------------------------------------  

>O. viverrini c11939                THAGFGRALKPDGR----------RIFVVGIYLPPANFNNEWTENVPAPLSGVIYTPTLEDIEEIPVSQTIGSRG---------------------------------------------------------------  

>F. hepatica c9115                  ------------------------------------------------------------------------------------------------------------------------------------------  

>S. haematobium cA00727             KKVGFGFTKSEIGN----------IIFVVGHYLPAGNKTTEFQDNVLPRREGAHDMKTDDDCSNDPNENLKQHRHSCSKGRSFVKVLFCECIVEEN------------------------------------------ 

>C. sinensis c1770                  TRVGYGRTTIHGGC----------TAFVVALFQARGNVTGDYTENVPPRLDGTIPVDLGSAGLIIMNTWFNNYTNQTILWYFNFSLVFGESIFLHLWKHLNSKIYTNRLSAA--------------------------

>O. viverrini c3766                 TRVGYGRTAIHGGC----------TAFVVALFQARGNVPGDYTENVPPRLDGTIPVDLGSAGLIIMNTWFRNYTKQILLWYFNFAFVFCENIQLPTTPPVETFEFKNTHVTFASGTFR--------------------

>O. viverrini c11437                KEIGVGIAPSRDLPNR---------AFIVCFYNPPGNAKGEYRANVX-------------------------------------------------------------------------------------------  

>F. gigantica c4654                 QRIGVGRAMQPKSGPGGSTSGPGYKMVAVCFYYPPGNVTGQFKTNVKPSSRNYFPNRWNPYVNTSRYMELPHLCFVSLFIAVSMPLIHINDEHLHLHILDTQFLSVVIISQYSVIHLPLQSTSPPLLSITLVLCHVHL       ...

>F. gigantica c12544                REVGFGKARAPGK------------CIVVAHYRPPGNVRGHYAENVHPPTGGLPSGGGHSPTGSVQQAPGTRKTVVTENVTDP-------------------------------------------------------

>S. haematobium cB00359             REVGFGKACGPGK------------CVVVAHYRPPGNVLGRYLENVFRPKESVKEGVKQPIRNTFALNN---------------------------------------------------------------------

>C. sinensis c8455                  KNVGFGRAVSEDGE----------AAYIVAHYFPKGNIRSVFSNNVPKLCSAPSANTTGTP-----------------------------------------------------------------------------

>O. viverrini c2349                 KNVGFGRAVSEDGE----------AAYIVAHYFPKGNIRSVFSNNVPKLCSAPSANAIGTPVSTPNMRYTKLETKKELKEREKAEKKARERAEKERKEREKQLKKEQKEREKQAKKDKQKSKSLSGINKFESFNTFTA       ...

>C. sinensis c14468                 KEIGVGIAPSRDLP----------------------------------------------------------------------------------------------------------------------------

>C. sinensis c13576                 VKAGFGVASTKDGH---------QIFIVGRYMPPGNMLGEYLKNVPPPVAADSAQLSTKHILPTRPRPKIIMHGNFRRKRDRHTAPSIAVVNNNYCHCCQINMDFFARIFNNNTSVSTHNVFYEISX-----------  

>F. gigantica c12861                KIVGFGQATSSDGY----------ASYIVAHYMPKGNVRGQFSFNVPPARLDTFAEQYDPFHSPITRTLPAVSQPTTPTVLPSLPETKEERKAREKAEKKERERLERERKETEKREKKARKELEKIEKKEKRKSLKLN       ...

>C. sinensis c6993                  KKAGFGRAYTKDGR---------KIYVVGRYYPPGNYQGSCKLNVPRPISNGCYVSX---------------------------------------------------------------------------------

Group 4
>S. haematobium cA03835             RNIACSIGDCKKQSNSGN--------IILCNYYPVVSVNNRPDEAYKDESNTNSYTVTIEVPPETTSYMLDRGRCECICN----------------------------------------------------------  

>S. haematobium cA06788             PEGHSIINEDERSRTGSIRSGDFQRSRPTSFSNNDDIHFKSVYTRSSEDLRPKTINVTTTSLPNTDDAHNSLCSPTVINLNFMNSDERPITNTKPSDDFSGSNRVSIRTSMRRPTRSSTPVCNNNCLTELYFAN----

>S. mansoni Smp035980               KDSGKAKAKAISRSHRAGLQFPVGRIHRHLKARTTSHGRVGATAAVYSAAILEYLTAEVLELAGNASKDLKVKRITPRHLQLAIRGDEELDTLIKATIAGGGVIPHIHKSLIGKKLPPPKPLSMN-------------

>S. mansoni Smp131370               ---------CRAERSSSAD----RVTKKWGLNSSLANADNRPDEVYENESNKNFYTVTTEVPPETTSYVLEHGRCECICN----------------------------------------------------------  

>S. haematobium cA07187             ----------------------NGPMEHNCKDLIEHWYQESEKYKFNSEPDSIQGIVTTIKTYIFETSQNTVKTDPKKIGGLSKQMKTN-------------------------------------------------

>O. viverrini c19841                ------------------------------------------------------------------------------------------------------------------------------------------

>S. japonicum Allergen V5Tpx1.1     NKAGFGSAKSKDGM---------KVYVVGRYKPAGNVIGHYTDNVPRPKKNAPPSKKKTN------------------------------------------------------------------------------

>S. haematobium cA00413             ------------------------------------------------------------------------------------------------------------------------------------------

>C. sinensis c2194                  ------------------------------------------------------------------------------------------------------------------------------------------

