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Figure S4: Splice site comparison of functional units. Amino acid sequences of functional units included in this multiple 
sequence alignment come from hemocyanins of Tectipleura (including hemocyanin-like proteins), Lepetellida and 
Cephalopoda (abbreviations see below). Colors indicate conservation scores: Red/blue: conservation of at least 95%/80% 
over all FUs; grey: FU-specific conservation of 95% (e.g. within FU-a, FU-b, …); yellow: splice site positions of internal introns 
(amino acids which are coded by the first nucleotides at the beginning of new exons are highlighted). “X” symbolizes not 
known amino acids. Signal peptides as well as tail extensions of FU-h are not included. Included hemocyanins: AcH1+2 
(Aplysia californica), LsH1+2 (Lymnaea stagnalis), BgHl1+2 (Biomphalaria glabrata hemocyanin like proteins), HpHaD + 
HpHaN + HpHb (Helix pomatia alphaD, alphaN, beta), CaHaD CaHaN CaHb (Cornu aspersum alphaD, alphaN, beta); HtH1+2 
(Haliotis tuberculara), KLH1+2 (Megathura crenulata), OdHG + OdHA (Octopus vulgaris), NpH (Nautilus pompilius). 



                                                                                                                                                                              

                       *        20         *        40         *        60         *        80         *       100         *       120         *       140         *          

AcH1_-_FUa  : -------------------ALVRKSVDQLTSEEILNLQKSLREVNDDTS-NLGYAAIASYHGYPTQCK--DGDR--DIACCLHGSPVFPQWHRLYVVQMEQALKAKGLSIGVPYWDWTRPLNHLPELVSQQVFIDSEGGKARGNVWYQGDINI : 129 

AcH2_-_FUa  : -------------------ALVRKSVEHLTPEDILNLQKSLRDVNDDDS-QYGYAAIAAYHGYPSQCK--DGDR--DVACCIHGMSVFPQWHRLYVVQMEQALKEKGLSIGVPYWDWTRPLNHLPELVSQQVFIDSDGGKARGNVWYQGDINI : 129 

LsH1_-_FUa  : -------------------ALVRKNVDNLSEEDIINLQKTLRDVADDKS-AKGYAAIAAYHGYPAQCK--DANNR-PVACCVHGMPVFPQWHRLYVVQLEQALKEKGLSIGIPYWDWTRPLTKLPALVSQQVFIESDGTKAKKNVWYQGDIEV : 130 

LsH2_-_FUa  : -------------------VLIRKNVELLNPEEVLDLQKSLRSVADDKS-NKSYNALAAYHGYPAMCE--HQGK--PVACCVHGMPVFPQWHRLFVVQFEQALKDKGLSIGVPFWDWTKPLADLPELVRQQVFIDSNGGKAKKNVWYQGSIPL : 129 

BgHl1_-_FUa : -------------------LILRKDIDSLTSEDTINLRLSLQGVKYEYQLKKSYSYIASFYGYPTRCS--VGNV--AYSCSVHGMPTFPQWHRLYLAHLEQALTEKGGTVGIPYWDWSKPLQKMPAFLDDEKY--NLEGEILDNPWHHTNISL : 128 

BgHl2_-_FUa : -------------------FLVRKSVESLSSEELLDLHEALQNAVEDNS-SKGYASIAAYHGYPAQCS--AWGL--KLGCSVHGVSIFPQWHRLYVVQMEQAFHEKGLTIGVPYWDWTRPLVRLPGLVSQLVFTARGGGKAKRNAWYQGQIVI : 129 

HpHaD_-_FUa : -------------------LLVRKDVDHLTPEEVLNLQKALREVNKDTS-SKGFAAIAAYHGYPPKCK--HGSK--DVACCVHGEPTFPQWHRLYVVQMEQALKEKGLNIGIPYWEWTHQLDHLPELVSQRVFIENDGGKARSNIWYQGQIPT : 129 

CaHaD_-_FUa : -------------------LLVRKDVDHLTPEEVLNLQKALREVNKDTS-SKGFAAIAAYHGYPPQCK--HGSK--AVACCVHGEPTFPQWHRLYVVQLEQALKEKGLNIGIPYWEWTHQLDHLPDLVSQRVFIETDGGKARSNVWYQGEIPT : 129 

HpHaN_-_FUa : -------------------TLLRKNVDHLSQQDVLNLQKALRDVFDDNS-SKGFDAIAAYHGYPPQCQ--DGDR--AVACCLHGDLNFPAWHRLLTVQIEQALHEKGLSIGLPYWDWTPQLYKLPDLVSQRVFLDSAGGKTRKNAWYQGYIHV : 129 

CaHaN_-_FUa : -------------------TLIRKNVDHLSQQDVLNLQKALRDVFDDSS-SKGFDALAAYHGYPPQCK--DGDR--DVACCVHGDLNFPTWHRLYTVQIEQALAEKGLSIGLPYWDWTPQLYKLPDLVSNRVFLDSAGGKTRKNAWYQGNIHV : 129 

HpHb_-_FUa  : -------------------ELVRKNVDKLTKDELYDLQQALRDVVADHS-EKGYDEIASFHGYPAKCK--HGGH--DVACCVHGDPNFPTWHRLLVVQLEQALKDKGLTFGVPYWDWTQELHDLPELVREGVLPDPSGGKNLINPWYEGEIHV : 129 

CaHb_-_FUa  : -------------------DLVRKNVDKLTKDEIYNLQQALRDVVADHS-EKGYDEIASYHGYPAKCK--HGDK--NVACCVHGDPNFPIWHRLLVVQLEQALKDKGLTFGVPYWDWTQELHDLPELVREGVLPDPAGGKNLNNPWYEGEVHV : 129 

HtH1_-_FUa  : -------------------NVVRKDVSHLTVDEVQALHGALHDVTASTG-PLSFEDITSYHAAPASCD--YKGR--KIACCVHGMPSFPFWHRAYVVQAERALLSKRKTVGMPYWDWTQTLTHLPSLVTEPIYIDSKGGKAQTNYWYRGEIAF : 129 

KLH1_-_FUa  : -------------------NLVRKSVEHLTQEETLDLQAALRELQMDSS-SIGFQKIAAAHGAPASCV--HKDT--SIACCIHGMPTFPHWHRAYVVHMERALQTKRRTSGLPYWDWTEPITQLPSLAADPVYIDSQGGKAHTNYWYRGNIDF : 129 

HtH2_-_FUa  : -------------------TVIRKNVDNLTTDELQALEEAMHDIQQDES-DMGYQAIAAYHGAPAGCV--DGHGR-KVACCVHGMPSFPLWHRLYVVQLERAMMRRQSTVGMPYWDWTQHLTQLPDLVSDPLFVDPEGGKAHDNAWYRGNIKF : 130 

KLH2_-_FUa  : -----------------VDTVVRKNVDSLSSDEVLALEKALDDLQQDDS-NQGYQAIAGYHGVPTMCV--DKHEK-NVACCLHGMPSFPLWHRLYVVQLERALIRKKATISIPYWDWTSELTHLPELVSHPLFVGTEGGKAHDNSWYRADITF : 132 

OdHG_-_FUa  : -------------------NLIRKDVDALSEDEVLNLQVALRAMQDDET-PTGYQAIAAYHGEPADCK--APDGS-TVVCCLHGMPTFPLWHRLYTVQFEQTMVGHGSKLGVPYWDWTQPLNHLPELVSHPLFMDPTAHKAKKNVFYSGNIAF : 130 

OdHA_-_FUa  : -------------------NLIRKNVDALSEDEVLNLQVALRAMQDDAT-PTGYQAIAAYHGEPADCK--APDGS-TVVCCLHGMPTFPFWHRLYTVQFEQTMVGHGSKLGVPYWDWTQPLNHLPELVSHPLFMDPTAHKAKRNVFYSGYIAF : 130 

NpH_-_FUa   : -------------------TNIRKNVADLTHDVALNLQIALRTMQDDNS-PIGFQAVAAYHGEPASCI--DSHEN-LVVCCLHGMPTFPHWHRLYTTHLEQSLLALGTTLGLPYWDWTQPMTHLPNIVQHPLFIDPNGGKAKKNVFYSGTIGF : 130 

AcH1_-_FUb  : --PPMAHGESEHGHEVHDGVSIRKDIDTLTREEVNDLRQALTKFQNDAS-VDGYQATAEFHGDPGKCP--YPNAKNRLACCIHGMPTFPHWHRLFVVQVEDALRRRGAQIGIPYWDWTKPGTQIPALAAEETYVDPENGETVRNPFFGADVAF : 148 

AcH2_-_FUb  : --PPISHHDDAHEHEFQEGVAVRKDISRLTREEVYELRQAMQKFQNDAS-VDGYQATAEFHGDPGKCP--YPSAKNRLACCIHGMPTFPHWHRLFVVQVEDALRRRGAHIGMPYWDWTKPKTTIPALAADESYVDPTSGESVHNPFYNAQIAF : 148 

LsH1_-_FUb  : --TPIAHNEVNHEHEYHEGISVRKDIDRLTNEEIYELREALQKFQNDKS-VDGYQAIAEFHGDPGKCP--NPNSKNRKACCIHGMPTFPHWHRLLVVQVEDALRRRGSNIGVPYWDWTKPRTSVPKLAADETYTDPTTNEVKRNPFHDAPIAF : 148 

LsH2_-_FUb  : -----PVIEISGPDHDHEKVAVRKNVDRLTDVEIYELRQALKKFQNDKS-VDGYQAIAEFHGDPGKCP--NPTAKDRMACCVHGMPTFPHWHRLLVVQVEDALRRRGSPIGIPYWDWTRPNTKIPDLANDVKYIDPKTKDELDNPFHDAEISF : 145 

BgHl1_-_FUb : ----------APLSEKKKDVIIRQDVDLLTEDEMNALRVAMENVQNNGT-QNGYQAIAAFHGAPGQCPTPNPDVALTYSCSIRGLPSFPHWHRLFVMQLEDSL---GLSTGIPYWDWTKPGVQLPNLVKDATYQIKDGDSPKANPFYDAAIEF : 139 

BgHl2_-_FUb : --------PPIQRSDVTKDVTVRKDVDRLSREEVVELRRVMQNLQKDKS-VEGYQAMAEFHGNPGMCP--HPTSQDRKYCSNHGQPSFPHWHRLMIVQLEDALCKRGSSIGVPYWDWTKHNTSIPLLAADPDYIDPYSQEKRINPFYQADIEY : 142 

HpHaD_-_FUb : -------PVIVQKLEHKEEVSIRKDVDHLTREEILELREALEKFQSDHS-VDGYQAIAEFHGDPGKCP--FPTAKDRFACCIHGMPNFPHWHRLLVVQVEDALRRRGAHTGIPYWDWTKPNTHIPALAADETYVNPHDNAEHVNPFHHAVIGF : 143 

CaHaD_-_FUb : -------PEIVYELEHKEEVSIRKDVDHLTREEVLELREALEKFQSDHS-VDGYQAIAEFHGDPGKCP--FPTAKDRFACCIHGMPNFPHWHRLLVVQVEDALRRRGAHTGIPYWDWTKPNTKIPVLAADETYINPHDNAEHVNPFHHAVIGF : 143 

HpHaN_-_FUb : --KPIEHNEPEHEHEFHENVAVRKNVDRLTREEVVQLREALQEFLNDKS-VEGYQAIAEFHGDPGKCP--DPTAKDRHACCIHGLPTFPHWHRLIVTQVEDSLRRRGAPLGVPYWDFTRPDTHVPLLASEEIYFNPHTGGNLHNPFHDVQIAF : 148 

CaHaN_-_FUb : --EPIDHNLPGHEHEFHENVVVRKNVDRLTIEEVVQLREALQEFQNDKS-VEGYQAIAEFHGDPGKCP--NPTAKDRHACCIHGLPTFPHWHRLIVTQVEDSLRRRGAPLGLPYWDFTRPDTHVPQLANDETYFNPHIGQNVHNPFHDVEIAF : 148 

HpHb_-_FUb  : --PPIGHNEEGHEHEFHEGVSVRKNVDRLTVEEVAEIREALEKFQNDRS-VDGYQAIAEFHGDPGKCP--SPTARDRLACCVHGMPTFPHWHRLLVVQVEDALRRRGSPIGLPYWDFTRPGVHIPDLANEETYIDPHTGAKHHNPFHDAEIAF : 148 

CaHb_-_FUb  : --PPIGHNEEGHEHEFHDGVSVRKNVDRLTVEEVAQIREALEKFQNDRS-VDGYQAIAEFHGDPGKCP--SPTARDRLACCVHGMPTFPHWHRLLVVQVEDALRRRGSPIGLPYWDFTRPGTSIPDLASEENYIDPHTGAKRHNPFHDAEIAF : 148 

HtH1_-_FUb  : ---------PPVHHRHDDDLIVRKNIDHLTREEEYELRMALERFQADTS-VDGYQATVEYHGLPARCP--RPDAKVRFACCMHGMASFPHWHRLFVTQVEDALVRRGSPIGVPYWDWTKPMTHLPDLASNETYVDP-YGHTHHNPFFNANISF : 140 

KLH1_-_FUb  : ---------PPVKHHQSANLLVRKNINDLTREEVLNLREAFHKFQEDRS-VDGYQATAEYHGLPARCP--RPDAKDRYACCVHGMPIFPHWHRLFVTQVEDALVGRGATIGIPYWDWTEPMTHIPGLAGNKTYVDS-HGASHTNPFHSSVIAF : 140 

HtH2_-_FUb  : ---------EAPAPSSDAHLAVRKDINHLTREEVYELRRAMERFQADTS-VDGYQATVEYHGLPARCP--FPEATNRFACCIHGMATFPHWHRLFVTQVEDALIRRGSPIGVPYWDWTQPMAHLPGLADNATYRDPISGDSRHNPFHDVEVAF : 141 

KLH2_-_FUb  : ---------KPPVPVAQANLAVRKNINDLTAEETYSLRKAMERFQNDKS-VDGYQATVEFHALPARCP--RPDAKDRFACCVHGMATFPHWHRLFVTQVEDALLRRGSTIGLPYWDWTMPMDHLPELAMSETYPHPASSAIMANPFYHAEVAF : 141 

OdHG_-_FUb  : ---------ADMVVVDKTGLNVRKDLQSLTTEEEYELRVAMERFMDDKS-IDGYQALAEFHGLPAKCP--EPDAINRVACCVHGMSTFPHWHRLVVMQFEDALLARGSPIGVPYWDWTTPSSSLPHLVAVETYEDPYTKEVKPNPFYHAKIEF : 141 

OdHA_-_FUb  : ---------ADMVAVDKTGLNVRKDLRSLTTEEEYELRVAMERFMDDKS-IDGYQALAEFHGLPAKCP--EPDAINRVACCVHGMSTFPHWHRLVVMQFEDALLARGSPIGVPYWDWTTPSSSLPHLVAVETYEDPYTKEVKPNPFYHAQIEF : 141 

NpH_-_FUb   : ---------PPMRQIDREKLVVRKDLRRLHDTEEFGLRQAMARFMKDES-IDGFQALAEYHGLPARCL--TPEGN-RIACCIHGMATFPHWHRLFVLQVEDALIRRGSPIGIPYWDWARPMISLPHLIADETYINPYSNKSVPNPFHHGSIDF : 140 

AcH1_-_FUc  : ----------ILPEAQIDEVTVRKNVDSLNAEEVLALRRALANLKEDSS-IGGYQTLGRYHGTPLWCP--APDAEKKVACCLHGMPVFPHWHRLLTVQAENALRRHGFSGGLPYWDWTRPMTQLPDLVDSAKYSDPKSGQELDNPFYSGHIDD : 140 

AcH2_-_FUc  : ----------DDAASSTDDIIVRKNVNDLNAEEVVELRRALANLQEDKS-AGGFQDLGRYHGTPKWCP--APDAEKKVACCVHGMPVFPHWHRLLAVQTENALRRHGYTGALPYWDWTRPMTSLPSLVDDALYVDPSNGKETRNPFYSGHIDD : 140 

LsH1_-_FUc  : ----------EPKDVSADTIKIRKNVATLTEAEVVDLRQALANLQNDQS-AGGYQDLGRFHGTPNWCP--TPDAEVKKSCCLHGMPTFPHWHRLWTVQAENALRRHGYVGAIPYWDWTQPVKSLPDLVTSEKYRDPSSNNEIKNPFYSAHITD : 140 

LsH2_-_FUc  : ----------HPKAAAEHDVHVRKNVDQLTEEEVHDLRQALSNLQDDKS-NGGYQDLGRFHGTPKWCP--SPEAEKKVSCCLHGMPTFPHWHRLHAVQAENALRRHGYHGGLPYWDWSRPLKSLPALVSSPTYLDPSNNEQVKNPFYSAHIDD : 140 

BgHl2_-_FUc : ---------DPVTTNSRDSIKVRQNVETLTSQQVYDLRKAMTALQAKSY-DINFQVIGRYHGGLEWCP--FPEAKVKKLCGHHGVATFPHWHXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX : 141 

HpHaD_-_FUc : ----------QAHDISHITKITRKNVNHLTEEEILNLRHSLAFLEEDRS-VGGYQTLGRFHGTPNWCP--YPSAEKKVACCPHGGPTFPHWHRLLTVQAENALRKHGYKGALPYWDWTQPATSLPAIVVPETYIDPSNNQETHNPFHDAHIDD : 140 

CaHaD_-_FUc : ----------QLDETSQVTKITRKNVNHLTKEEVLNLRQALTFLEEDRS-VGGYQTLGRFHGTPNWCP--YPSAEKKVACCPHGGPTFPHWHRLLTVQAENALRKHGYKGALPYWDWTQPATSLPEIVVPETYIDPSNNVETHNPFHDAHIDD : 140 

HpHaN_-_FUc : ----------QTKKPADVEVHVRKEVSQLTEEEILDLRHALSNLEEDKS-IGGYQTLGRYHGAYKWCP--SPSAEVKKVCCPHGMSIFPHWHRLLVVQFENALSSHGYHGAVPYWDWTLPLDSLPALVTAQTYPDPASNKDVANPFYSAHIDD : 140 

CaHaN_-_FUc : ----------QTKKSADVEVHVRKEVSQLTGEEILDLRHALANLEVDKS-IGGYQTLGRYHGASKWCP--SPSAEVKKVCCPHGMAIFPHWHRLLVVQFENALTNHGYHGAVPYWDWTQPLDSLPALVTAETYTDPGSNKDVANPFYSAHIDD : 140 

HpHb_-_FUc  : ----------AGHAVKKTESRLRKEVDHLTAEETLELRHALTALEEDTS-LGGYQTLGRYHGATLWCP--SPDAQKKLACCLHGMPTFPHWHRLLTVQAENALRKHGYHGGLPYWDWTLPLTSLPEIVKSPEYVDPSNGQTVKNPFYSGHIDD : 140 

CaHb_-_FUc  : ----------AAHAARKSESRLRKEVDHLTAEEILDLRHALTALEEDTS-LRGYQTLGRYHGATLWCL--SPDAQKKVACCLHGMPTFLQWHRLLTVQAENALRNHGYHGGLPYWDWTQPLTALPAIVTSPTYVDPSNGNTVKNPFYSGHIDD : 140 

HtH1_-_FUc  : ----------PTFEDEKHSLRIRKNVDSLTPEETNELRKALELLENDHT-AGGFNQLGAFHGEPKWCP--NPEAEHKVACCVHGMAVFPHWHRLLALQAENALRKHGYSGALPYWDWTRPLSQLPDLVSHEQYTDPSDHHVKHNPWFNGHIDT : 140 

KLH1_-_FUc  : ----------VKFDKVPRSRLIRKNVDRLSPEEMNELRKALALLKEDKS-AGGFQQLGAFHGEPKWCP--SPEASKKFACCVHGMSVFPHWHRLLTVQSENALRRHGYDGALPYWDWTSPLNHLPELADHEKYVDPEDGVEKHNPWFDGHIDT : 140 

HtH2_-_FUc  : ----------IDHQDPHQDTIIRKNVDNLTPEEINSLRRAMADLQSDKT-AGGFQQIAAFHGEPKWCP--SPDAEKKFSCCVHGMAVFPHWHRLLTVQGENALRKHGCLGALPYWDWTRPLSHLPDLVSQQNYTDAISTVEARNPWYSGHIDT : 140 

KLH2_-_FUc  : ----------ADAKDFGHSRKIRKAVDSLTVEEQTSLRRAMADLQDDKT-SGGFQQIAAFHGEPKWCP--SPEAEKKFACCVHGMAVFPHWHRLLTVQGENALRKHGFTGGLPYWDWTRSMSALPHFVADPTYNDAISSQEEDNPWHHGHIDS : 140 

OdHG_-_FUc  : ---------KESGVVFDELYRSRRDVSSLTDADMNALRKALQAYEDDKD-ASGYQQVAAFHGSTKWCP--SPDAEVKYACCHHGMATFPHWHRLLTVNFENGLRHNGYQNGIPYWDWTRPLSELPTLVKDETYAD-ENGETHPNPFFSGVIDE : 140 

OdHA_-_FUc  : ---------KESDVVFDELYRSRRDVSSLTDADMNALRKALQAYEDDKA-ASGYQQVAAFHGSTKWCP--SPDAEVKYACCHHGMATFPHWHRLLTINFENGLRHNGYQNGIPYWDWTRPLSELPTLVKDETYAD-ENGETHPNPFFSGVIDE : 140 

NpH_-_FUc   : ----------VKSMNISHKGHTRRNINSLTQESLYELRQALTSFMADTE-NTGFQRYAAFHGFPEWCP--SPDAEHKFACCVHGMPTFVHWHRLLTIQFENGIRNHGYQCGLPYWDWTEAITHLPESLTAAKYTDPHSNEMHHNPLHNGHIDS : 140 

AcH1_-_FUd  : ----SQLYGQEYREAVTAASYVRRDLSTLNEGEVESLRAAFLSIQKDDT----YANIAAFHGKPGLCE--LNGR--KVACCVHGMATFPAWHRLYVEQVEEALLGRGSNVAVPYWDWTQPITELPKLINDATYFNSRTQKFEPNPFFSGKVLG : 141 

AcH2_-_FUd  : ----SHLYGQEYREAVTTASQVRRDLSTLNEGEVESLRAAFLSIQKDDT----YANIAAFHGKPGLCE--LNGR--KVACCVHGMATFPAWHRLYVEQVEEALLGRGSNVAVPYWDWTKPITELPKLINDATYFNSRTQKFEPNPFFSGKVLG : 141 

LsH1_-_FUd  : ----SNLYGKEFRAVSTAASQIRRNLDSLSQGEIESLRAAFLSIKEDGT----YEKIASFHGKPGKCK--DSAGR-TVACCVHGMPTFPAWHRLYVEQVEEALLGRGSSVAVPYWDWTTAFTKLPDLINQATYFNSRQQRFEPNPFFSGSIAG : 142 

LsH2_-_FUd  : ----SHLYGKEYRKPVTAASQIRRDLETLSKGEIESLRSAFLSIKADKT----YEKIASFHGKPGLCE--HNGH--KVACCVHGMPTFPAWHRLYVEQVEEALLSRGSSVAVPYWDWTKPITKLPELINEATYYNSREQRFDPNPFFCGTIAN : 141 

BgHl2_-_FUd : ----DHWFGKDYREQPNTALRERRNLKDLSSGDIESLRAALLSLQQDGT----YEDIATFHGKPGLCT--HGGR--TTACCSYGSATFPAWNRLYVKQVEDALLDRGSSVAVPYWDWTASFSKLPKLLDEATYYNWRKQRFEPNPFFGGRVKG : 141 

HpHaD_-_FUd : ----SHLYGREYRDAVTVASHVRKDLDTLTAGEMESLRSAFLDIQQDHT----YENIASFHGKPGLCQ--HEGH--KVACCVHGMPTFPSWHRLYVEQVEEALLDHGSSVAVPYFDWISPIQKLPDLISKATYYNSREQRFDPNPFFSGKVAG : 141 

CaHaD_-_FUd : ----SHLYGREYRDAVTAASHVRKDLDTLTAGEIESLRSAFLDIQQDHT----YENIASYHGKPGLCQ--HEGR--KVACCVHGMPTFPSWHRLYVEQVEEALLAHGSSVAVPYFNWITPLQKLPDLISKATYYNSREQRFDPNPFFSGKVAG : 141 



HpHaN_-_FUd : ----SHIYGQEYRPVVAAASQVRRNLESLSEGEIESLRAAFLAIQNDHS----YEAIASFHGKPGLCE--HEGR--KVACCVHGDPTFPSWHRLYVELVEHALLSHGSSVAVPYWDWISPIKKLPKLISKSTYYNSRQQRFDPNPFFSGRIAG : 141 

CaHaN_-_FUd : ----SHLYGQEYRPVVAAASQVRRNLESLSEGEIESLRAAFLAIQNDHS----YEGIASYHGKPGLCE--HQGR--KVACCVHGNPTFPSWHRLYVELVEHALLSHGSSVAVPYWDWISPIKKLPKLISKSTYYNSRQQRFDPNPFFSGRIAG : 141 

HpHb_-_FUd  : ----SHIYGQEYRPLVTAGSHVRHNLEHLSAGEVESLRSAFLAIQEDHS----YEDIAAYHGKPGLCE--FEGR--KAACCVHGSAAFPSWHRLYVEQVEHALLAQGSSVSIPYWDWAVPIRSLPKLISEATYFNSRQQRFDANPFFSGRISG : 141 

CaHb_-_FUd  : ----SHIYGQEYRPQVTVGSHVRFNLEDLSAGEIESLRSAFLAIQEDHT----YENIAAYHGKPGLCE--YEGH--KAACCVHGSAAFPPWHRLYVEQVEHALLARGSSVSIPYWDWAVPIRSLPKLISEATYFNSRQQRFDANPFFSGRIVG : 141 

HtH1_-_FUd  : ----GTRDRDNYVEEVTGASHIRKNLNDLNTGEMESLRAAFLHIQDDGT----YESIAQYHGKPGKCQ--LNDH--NIACCVHGMPTFPQWHRLYVVQVENALLNRGSGVAVPYWEWTAPIDHLPHFIDDATYFNSRQQRYDPNPFFRGKVTF : 141 

KLH1_-_FUd  : ----GHHEGEVYQAEVTSANRIRKNIENLSLGELESLRAAFLEIENDGT----YESIAKFHGSPGLCQ--LNGN--PISCCVHGMPTFPHWHRLYVVVVENALLKKGSSVAVPYWDWTKRIEHLPHLISDATYYNSRQHHYETNPFHHGKITH : 141 

HtH2_-_FUd  : -------QADEYDEVVTAASHIRKNLKDLSKGEVESLRSAFLQLQNDGV----YENIAKFHGKPGLCD--DNGR--KVACCVHGMPTFPQWHRLYVLQVENALLERGSAVSVPYWDWTETFTELPSLIAEATYFNSRQQTFDPNPFFRGKISF : 138 

KLH2_-_FUd  : ----GSHQADEYREAVTSASHIRKNIRDLSEGEIESIRSAFLQIQKEGI----YENIAKFHGKPGLCE--HDGH--PVACCVHGMPTFPHWHRLYVLQVENALLERGSAVAVPYWDWTEKADSLPSLINDATYFNSRSQTFDPNPFFRGHIAF : 141 

OdHG_-_FUd  : ---GNFGEAGIWVEPVTSANRIRKNLNALTDGDMESLRKAFKDMTTDGR----YEEIASFHGLPAQCP--NKDGSKVYTCCIHGMPTFPHWHRLYVALVENELLARGSGVAVPYWDWVQPFDHLPALVNRATYYNSRTLLVEPNPFFKGKISF : 144 

OdHA_-_FUd  : ---GNFGEAGIWVEPVTSANRIRKNLNALTEGDMESLRNAFKDMTTDGR----YEEIASFHGLPAQCP--NKDGSKVYTCCIHGMPTFPHWHRLYVALVENELLARGSGVAVPYWDWVQPFDHLPALVNRATYYNSRTLLVEPNPFFKGKISF : 144 

NpH_-_FUd   : ---GTYGTQTKWREPVTSASRIRKDLNTLTDGELESLRNAFLRLQEEGA----YEPIAAFHGVPAKCR--GEDGN-IYTCCVHGMPTFPHWHRLYVIQVEHALRERGSGVSVPYWDWTKRFNHLPALMDESTFYNSRKNEMNTNPFHRGSISF : 143 

AcH1_-_FUe  : -------NERQEADGQVGNYLVRKNIASLSPQEELSLLKAMAALQADSS-ADGYQSIASFHAIPPLCP--SPSASKRYACCLHGMATFPQWHRLYTVQVEDALRRHGSLVGIPYWDWSRQTDHLPGLLANPTYTDVYTGQTIDNPWYKGKIEF : 143 

AcH2_-_FUe  : -------NERQESDGQLSSYQVRKSIDALSPQEELSLLKAMAALQADSS-ADGYQSIASFHAIPPLCP--SPSASKRYACCLHGMATFPQWHRLYTVQVEDALRRHGSLVGIPYWDWSRQTDHLPGLLANPTYTDVYTGQTIDNPWYKARIEF : 143 

LsH1_-_FUe  : -------GERQKSSGEVTNYLVRKEINSLSPREVQSLYSAMEALQADSS-ADGWQSIASFHAIPPLCP--SPSAENRYACCLHGMATFPQWHRLYTVQVEDALKRHGALVGIPYWDWSRVSDSLPHFIDDENFVDPVTGDQKANPWKKARIEF : 143 

LsH2_-_FUe  : -------SERQEAHGAVSSFVVRKNVDALSQREALSLYNAMRALQADSS-ADGFQAIASFHALPPLCP--SPAAINRYACCLHGMATFPQWHRLYTVQVEDALRRHGSLVGIPYWDWTRQSKSLPEFFSDPTYPDPDGGDPVDNPWYKANIEF : 143 

BgHl2_-_FUe : -------EKSYTSESHVINVRARKEVRSLNPREILSLYHAMASLQQDNS-PDGWQALAAFHALPSLCP--NPRAEKRYVCSPIGTATFLPWHRLYTVQVEDALRRHGALVGLPYWDWTREGSELPEFLEDDNYHDPLTGKTLPNPFVHSKIGS : 143 

HpHaD_-_FUe : -------KERQAEDGDVKDIVVRKNVDALSPRETLSLIHALEALQADSS-ADGYQSIAAFHAVPPLCP--SPSASTRYACCLHGMSTFPQWHRLYTVQVEDALRRHGSVVGIPYWDWTRASQSLPHFLSDNNYTDPYTKEVHDNPWHGASIDF : 143 
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