
     1                                                                                                                     200 
D.me MALLNDVTSVAECN.RQTTMTDEHK.SNINSNSSHSSNNNNNG.SSSNNDNNSNDD......AASSSNSKNNNTSNESSHSNNNTSSIIAEAAAKFLLKNGLNGSSSTS....................YPPLPPPLPANL..........SRTTTPTTTTTPSSSSST..ASNGFL...PHAKTP......K....... 
D.se MPCLNDVTSVAECN.RQTTMTDEHK.SNINSNSSNSSNNNNNS.SSSNNDNNSNDD......AASSSNSKNHNASNESSHSNNNTSSIIAEAAAKFLLKNGLNGSSSTS....................FPPLPPPLPANL..........SRTTTPTTTTTPSSFSST..ASNGFL...PHAKTP......K....... 
D.si MPCLNDVTSVAECN.RQTTMTDEHK.SNINSNSSNSSNNNNSS.SSSNNDNNSNDD......AASSSNSKNNNASNESSHSNNNSSSIIAEAAAKFLLKNGLNGSSSSSSST................SFPPLPPPLPANL..........SRTTTPTTTTTPSSSSST..ASNGFL...PHAKTP......K....... 
D.ya MPCLNDVTSVAECN.RQTTMTDEHK.SNINSNSSNFSNNNN.....SNNDNNTNDD......AASSSNSKNNNTSNESSRSNNNTSSIIAEAAAKFLLKNGLNGSSSSS...................SFPPLPPPLPANL..........SRTTTPTPTTTPSSSSST..ASNGFL...PHVKTP......K....... 
D.er MPCLNDVTSVAECN.RQTTMTDEHK.SNINSNSSNSSNNNN.....SNNDNNSNDD......AASSSNSKNNNASNES..RNNNTSSIIAEAAAKFLLKNGLNGSSSSS....................FPPLPPPLPANL..........SRTTTP..TTTPSSSSFT..ASNGFL...PHAKTP......K....... 
D.an                    MTDEHK.SNINS????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????SRREASRRKNSASSSRSS...........PSAMAA.............. 
D.ps MPTLNDVTIVTECNRRQTTMTDEHK.STINSNSSNNSNNNS.....................NDSSSNNNNSNSNNER.........IIAEAAAQFLLKNGLNGS........................F.PLPPPLPANLSTSTSTSTTAGRTPTPTPSSSLSSSSSAPASSNGFL...PHVSTPTTKT.TRSS..NSP 
D.pe MPTLNDVTIVTECNRRQTTMTDEHK.STINSNSSNNSNNNS.....................NDSSSNNNNSNSNNER.........IIAEAAAQFLLKNGLNGS........................F.PLPPPLPANLSTSTSTSTTAGRTPTPTPSSSLSSSSSAPASSNGFL...PHVSTPTTKT.TRSS..NSP 
D.wi                    MTDEHKNNNINSNKNSSSSSST.....SNNTNN..........NTTQYTNNENNNNNER.........IIAEAAAKFLLKNGLNGNQ.......................F.QLPPP.P............PASTSASASSLSVSASASALVTTNGFL...PHATSTTTPTTTKTNKSSSP 
D.mo                    MTDERN.GNGNKSNINSSSNNNS..SPTSVASH..........SSSNSTSSNSNSNNER.........LIAEAAAKFLLKNGINGTNTAAAAAAATLLT....AAAAAATF.QLPAA.P.ELK........PTTSATATNATNSATSSST..ATST.....SNGTSPTLSS.TKTN..SSS 
D.vi                    MTDERN.GNGNKSNIHSSNSSPTSIASTSTSHNNNNNNNNNNSSSGNSTSGSSNNNNEL.........LIAEAAAKFLLKNGINGTNTAAAAAAA.LLT....AAAAAVTF.QLPAA.P.ELK........PTSAAAPTATATTLATSST..AAT......SNGTSPTLSS.TKTN..SSS 
D.hy                    MTDERN.GNDNKSNISTSSKNNSNISPTSIANH..........SSSNSAG..SSSNNER.........LIAEAAAKFLLKNGINGTNTAAAAAAATLLT....AAAAAVTF.QLPAA.P.ELK........PTTSATAANATNSTTSSST..ATST.....SNGTTPALSS.TKTN..SSS 
D.gr                    MTDERN.NSSSNNNNHNSNN.......................SSGSSSSNNSANNSER.........LIAEAAAKFLLKNGLNGTNAAAAAAAQ.LLTTVAAAASASATF.QLPAA.P.ELKT.......PTTTGTATTTTTSTSTSSS..TSSTTLSTTSNGITPTLSAPTKTN..SSQ  
 
     201                                                                             400 
D.me ...........SS..SIMAASAA.VA..ASVVGATASKP.TIDV.LGGVLDYSSLGGAATGSLPTT...AVVAAAAGTAKI.GKGSNS...........GGSFDMGRTPISTH....GNNSWGGYGGRLQFFKDGKFILELARSKDGDKSGWVSVTRKTFRPPSAATSATVTPTSAVTTAYPKNENSTSLSFSDDNSSIQ 
D.se ...........SS..SIMAASAA.VA..ASVVGATASKP.TIDD.LGGVLDYSSLGGAATGSLPTT...AAVAAAAGTAKI.GKGSNS...........GGSFDNGRTPISTH....GNNSWGGYGGRLQFFKDGKFILELARSKDGDKSGWVSVTRKTFRPPSAATSATVTPTSAVTTAYPKNENSTSLSFSDDNSSIQ 
D.si ...........SS..SIMAASAA.VA..ASVVGATASKP.TIDV.LGGVLDYSSLGGAATGSLPTT...AAVAAAAGTAKI.GKGSNS...........GGSFDMGRTPISTH....GNNSWGGYGGRLQFFKDGKFILELARSKDGDKSGWVSVTRKTFRPPSAATSATVTPTSAVTTAYPKNENSTSLSFSDDNSSIQ 
D.ya ...........SC..SIMAASAA.VA..ASVVGATASKP.TIDI.LGGVLDYSSLGGDATGSLPTTAASAAVAAATGTTKI.GKGSNS...........GGSFDMGRTPISTH....GNNSWGGYGGRLQFFKDGKFILELARSKDGEKSGWVSVTRKTFRPPSAATSATVTPTSAVTTAYPKNENSTSLSFSDDNSSIQ 
D.er ...........SS..SIMAASAA.VA..ASVVGATASKP.TIDV.LGGVLDYSSLGGAATGSLPTTAA.AAVASAAGTAKI.GKGSHS...........GGSFDMGRTPISTH....GNNSWGGYGGRLQFFKDGKFILELARSKDGEKSGWVSVTRKTFRPPSAATSATVTPTSAVTTAYPKNENSTSLSFSDDNSSIQ 
D.an ............S..AAMAAASS.VG...ALVGAPGPKPSTVDV.LGGVLDYSSLGAAAAVAAVAS...SLPPTAGGTVKI.GKGSSSGISSSSSSGSGSSGFDMGRHPISTHSSSSSNNSSTGYGGRLQFFKDGKFILELARSKDGDKSGWVSVTRKTFRPPSAATSATVTPTSAVATAYPKNENSTSLSFSDDNSSIQ 
D.ps TS.......SSSS..SAMAASAT.VAATSALVG.SAPKP..VDV.MGGVLDYSSLSSVPSAATAAA...SMAP..TGSLKS.GKGGSS.M.........SSSFDMGRHPISTH....SNNSTAGYGGRLQFFKDGKFILELARSKDGDKSGWVSVTRKTFRPPSAATSATVTPTSAVTTTYPKNENSTSLSFSDDNSSIQ 
D.pe TS.......SSSS..SAMAASAT.VAATSALVG.SAPKP..VDV.MGGVLDYSSLSSVPSAATAAA...SMAP..TGSLKS.GKGGSS.M.........SSSFDMGRHPISTH....SNNSTAGYGGRLQFFKDGKFILELARSKDGDKSGWVSVTRKTFRPPSAATSATVTPTSAVTTTYPKNENSTSLSFSDDNSSIQ 
D.wi TASSSTSSSSSSA..AAMAASAAMVAAATAASATSVPKP..VDV.IGGVLDYSNLSHVQ................TSAVKT.GKNSS............GSGFDMGRHPISTP....TSATNSNYGGRLQFFKDGKFILELARSKDSDRGGWVSVPRKAFRPPSAATSATVTPTSAVTTTYPKNENSTSLSFSDDNSSIQ 
D.mo NSSSSS...SSSS..LIMATASA.TALVAGGAGVTAPKA.PVDV.MSGVLDYSALNSPSA...............TKSSKFVGTGNG............SSSFDMGRHPISMH....SNNNMSGCGGRLQFFK.GKFILELAR...GDKGSWVSVPRKPFRTPSAATSATVTPTSAVTTTYPKNENSTSLSFSDDNSSIQ 
D.vi NS.......SSSS..LTMATASA.TALLAAAAGVAAPKA.TADV.MAGVLDYSALNGPSATA.............TKSSKFGGTGNG............SSSFDMGRHPISTH....SNNSMSGYGGRLQFFKDGKFILELARAKDGDKNGWVSVPRKPFRTPSAATSATVTPTSAVTTTYPKNENSTSLSFSDDNSSIQ 
D.hy NS.......SSSS..LIMATASA.TALVAGGAGVTAPKA.PADV.MAGVLDYSALNSPNA...............TKSSKFVGTGNG............SSSFDMGRHPISMR....SNNSMSGYGGRLQFFKDGKFILELARAKDGDKGGWVSVPRKPFRTPSAATSATVTPTSAVTTTYPKNENSTSLSFSDDNSSIQ 
D.gr SSNSSSSCNSSSSSLLTMATASA.TALVAASA..AAPKA.PIDVMMSGVLDYSSLNGPSAAAAAVA...VASTTTTKSSKF.GNGS.............SSGFDMGRHPISTH....SNNSMPGLGGRLQFFKDGKFILELARAKDGDKGGWVSVPRKPFRTPSAATSATVTPTSAVTTTYPKNENSTSLSFSDDNSSIQ 
                                                                                                                             SBD               
     401                                                                                                                 600 
D.me SSPWQRDQPWKQSRPRRGISKELSLFFHRPRNS.TLGRAALRTAARKRRRPHEPLTTSEDQQPIFATAIKAENGDDTLKAEAAEA.........VEIENVAVA.DT.TTN...EIKIEKPDTIK...GEDDAE.RLE.KEPKKAVSDDSESKEASPGQQVEPQPKDE.TV........DVEMKMNTSEDEEPMT...... 
D.se SSPWQRDQPWKQSRPRRGISKELSLFFHRPRNS.TLGQAARRTAARKRRRPHEPLTTSEDEQPIFATAVKAENGDDTLKAEAAEA.........VEIENVAAA.DT.STN...EIKIEKPETIK...GEDDAE.RLE.MEPKKAASDDSESKEASPGQQVETQPKDE.TV........E...KMNTSEDEEPMT...... 
D.si SSPWQRDQPWKQSRPRRGISKELSLFFHRPRNS.TLGQAALRTAARKRRRPHEPLTTSEDQQPIFAMAVKAENGDDTLKAEAAEA.........VEIENVAVA.DT.STN...EIKIEKPETIK...GEDDAE.RLE.MEPKKATSDDSESKEASPGQQVETQPKDE.TV........E...KMNTSEDEEPMT...... 
D.ya SSPWQRDQPWKQSRPRRGISKELSLFFHRPRNS.TLGQAALRTAARKRRRPHEPLSSSENQLPIFATVVKAENGDDTLKAEA..V.........VETENIAVAADT.STN...EIKIENPETIK...GQDDAE.RLE.NEPKTAVSDDSESKTASPAQQVDTKPNDE.TV........E...KMNTSEDEEAMA...... 
D.er SSPWQRDQPWKQSRPRRGISKELSLFFHRPRNS.TLGRAALRTAARKRRRPHEPLSSSEDHQPIFATVVKAENGDDTLKAEASEA.........AETENVSVA.ET.STN...EIKIENPETIK...GDDDAE.RLE.KEPKKAVSDDSESKTASPAQHGDTQPKDE.TV........E...KMNTSEDEEAMT...... 
D.an SSPWQRDQPWKQSRPRRGISKELSLYYRRPRHS.VLGKAALQTAIRKRRRPHEPLAGSEE..PIFESVAKTDSGDETLKADATEA.........VEGGGGASAADA.SAN...EIKTEESESIK...AEEEDG.TLPVKDVQPEVKEKAESEAVSP..KAEPEAKDE.TV........E...KMNTSEDDEVTA.....G 
D.ps SSPWQRDQPWKQSRPRRGISKELSLYYHRPRHS.VLSKAALQTALRKRRRPHEPIANSEDLQPIFE.LVKAENGDETLKAEGGEA.AEGDTATATDTGTGAAA.EA.SAETANEIKTEKPETIK...VETEAM.PET.ESNKAEINDSRESKEDASVPNAETKVNAEPTIEATAPATAE...KMNTSEDEEAMSVTVNEP 
D.pe SSPWQRDQPWKQSRPRRGISKELSLYYHRPRHS.VLSKAALQTALRKRRRPHEPIANSEDLQPIFE.LVKAENGDETLKAEGGEA.AEGDTATATDTGTGAAA.EA.SAETANEIKTEKPETIK...VETEAM.PET.ESNKAEINDSRESKEDASVPNAETKVNAEPTIEATAPATAE...KMNTSEDEEAMSVTVNEP 
D.wi SSPWQRDQPWKQSRPRRGISKELSLYYHRPRQS.VLSNKALQLASRKRRRPHDPMASEEEHKSIFECIKMEENGDETLKPEQTETETHGGEDTKVKAETAPAHSEAIAAD..DEIKSDEPEAIK...EEDSQT.ELK.DTAPSQTTEAIDSIT..........CKA............E...KMNTSEDEDVSTDAGGGG 
D.mo SSPWQRDQPWKQTRPRRGISKELSLYYQRPRHN.VLSQSARQAAMRKRRRPYEPTIATEKHQSIFERVSTQENGDETLKA..............IEIDTKTP..EM.QSD...EIK...SEAIK...EQLTES.KME.SKAKPCSSDNKDSND........STAKAEATL........E...KMNTSEDEDAMSVTVDDG 
D.vi SSPWQRDQPWKQTRPRRGISKEQSLYYQRPRYN.VLSQSARQAAMRKRRRPYEPTLASEDHHSIFERVSTHENGDETLKA..............IEADAKAA..EK.QSD...EIK...AVAIK...EELNED.KTE.SESKACSNASNESNN........DAVKAGATM........E...KMNTSEDEDAMSVTVDDG 
D.hy SSPWQRDQPWKQTRPRRGISKELSLYYQRPRYN.VLSQSARQAAMRKRRRPYEPTIATENHQSIFERVSAQENGDETLKA..............VEVDTKAP..EI.QSD...DIK...SETIK...EQLTEG.KAK.SDSKACSSDNKDLND........SSAKAEATL........E...KMNTSEDEDAMSVTVDDG 
D.gr SSPWQRDQPWKQTRPRRGISKELSLYYQRPRHNVVLSQSARQAAARKRRRPYEPTLAIDDPLSIFERIQTLENGDETLKA..............IDTPEQ....EQ.QSD..NEIKVE.PDAIKVDEDDVADEIKTE.PEAKTCPDD..DSKD.........ELKAEATV........E...KMNTSEDEDAMSVTVDDA 
                 
     601                                                                    800 
D.me ELPR................ITNAVNGDLNGDLK........ASIGKP.....................K..SKPKPKAKLSSIIQKLIDSVPARLEQMSKTSAVIASTT........TSSDRIG.........GGLSHALTHK.VSPPSSATAAGRLVEY..HTQHVSPRKRILREFEKVSLEDN.GCVNNGS..G... 
D.se ELPR................ITNDVNGDLNGDLK........ASIGKP.....................K..SKSKPKAKLSSIIQKLIDGVPARLEQMSKTSAVIASTT........TPSERIG.........GGLSHALTHK.VSPPSSATAAGRLVEY..HTQHVSPRKRILREFEKVSLEDN.GCVNNGS..G...  
D.si EPPR................ITNAVNGDLNGDLK........ASIGKP.....................K..SKSKPKAKLSSIIQKLIDGVPARLEQMSKTSAVIASTT........TPSERIG.........GGLSHALTHK.VSPPSSATAAGRLVEY..HTQHVSPRKRILREFEKVSLEDN.GCVNNGS..G... 
D.ya ELSR................ITNAVNGDLNGDLK........ANIKKL.........................KPKPKAKLSSIIQKLIDAVPARLEQMSKTSAVIASTT........TSVERIG.........GGLSHALTHK.VSPPSSATAAGRLVEY..HTQHVSPRKRILREFEKVSLEDN.GSVNNGS..V... 
D.er ELPR................ITNAVNGDLNGDLK........TSIKKP.........................KPKPKAKLCSIIQKLIDGVPARLEQMSKSSAVIASTA........TSSERIG.........GGLSHALTHK.VSPPSSATAAGRLVEY..HTQHVSPRKRILREFEKVSLEDN.GCVNNGS..G... 
D.an AKP.....................ANGDLNGDLK........PKLGRK.....................NMAPKPKARAKLSSIIQKLIDGVPARLEQMSKTPMTTAGATG......TAAAERSG....GGGAGASLNHSLLHK.VSPPSSAAAASRLVEY..HHQHVSPRKRILREFEKVSLEDN.GCANNGSG.G...   
D.ps PIPP............S.ISTNGSTGSDLNGDHK.......TPRADNR.....................RL.KKPKPRAKLNSIIQKLIDGVPARLEQLSKTPASTAAAV........TAAERSG.....GGAIGNLSHSLTHK.VSPPTSAAAVSRLVEY..HHQHVSPRKRILREFEKVSLEDN.GCVNNGSGSG... 
D.pe PIPP............S.ISTNGSTGSDLNGDHK.......TPRADNR.....................RL.KKPKPRAKLNSIIQKLIDGVPARLEQLSKTPASTAAAV........TAAERSG.....GGAIGNLSHSLTHK.VSPPTSAAAVSRLVEY..HHQHVSPRKRILREFEKVSLEDN.GCVNNGSGSG... 
D.wi AAPAPAPATASASAAET.PAVNGTTAAELNGDTK........SKAPTT..................DLIRL.KKRKPRAKLNNIIQKLIDGVPARLEQLSKTSAVMASLA........TSTERNS.....GGAISSLSHSLTHK.VSPPSSASAASRLVDY..HHQHVSPRKRILREFEKVSLEDN.GCANNGSASGSSA 
D.mo A.AA............TCDGLVNGNASEVNGDPKAHTKCETASEKDTRKTGAPTTKSTTTM....TD.IRL.KKQKPRAKLNSIIQKLIDGVPARLEQLSKTPATGATTAS....TVVSTADRISSNSSGGGAIGSLSHSLAHKVVSPPSSAAAASRLVEY.HHHQHVSPRKRILREFEKVSLEDNNGCVNNGSGVG... 
D.vi TAPT............S.DSLVNGTASELNGDLKAHTKCEAGSEIDTRTS.AAATTSTSTMK..TTD.IRL.KKQKPRAKLNSIIQKLIDGVPARLEQLSKTPATAATAS.....VMASTAERSSSNSSGGGAIGSLSHSLAHK.VSPPSSAAAASRLVEY..HHQHVSPRKRILREFEKVSLEDNNGCVNNGSGVG... 
D.hy A.PT............TSDCLVNGNTSEVNGEPKAHTKCETASEKDTRRTGTPATKTTTMM....TD.IRL.KKQKPRAKLNSIIQKLIDGVPARLEQLSKTPAVAAATAS....AVASTADRISSNSSGGGAIGSLSHSLAHK.VSPPSSAAAASRLVEYHHHHQHVSPRKRILREFEKVSLEDNNGCVNNGSGVG... 
D.gr T.PT............T.ASLLNGNSSELNGDLK.YEK.EAGSDMSTRTT.TSAATAMAATKTTTTD.IRL.KKQKPRAKLNSIIQKLIDGVPARLEQLSKTPAATAATAAASSTAPTSTAERNNS.SSGGGAIGSLSHSLAHK.VSPPSSAAAASRLVEY..HHQ..SPRKRILREFEKVSLEDNNGCINNGSGAG... 
                 
     801                                                                   1000 
D.me GA..............SSGGAGGKRSRAKGTST......SSP.AGK.ASPMNLAPPQGKPSP.SPGSSSSS..TSPATLST......QPTRLNSSYSIHSLLGGSSGSGS....SSFSSSGKKCGDHPAAIISNVHHPQH.........SMYQ..PSSSSYPRALLTSPKSPDV......SGSNGGGGKSPSHTGTKK.R 
D.se GA..............SSGGAGGKRSRAKGTST......SSP.AGK.ASPMNLAPPQGKPSP.SPGSSSSS..TSPATLST......QPTRLNSSYSIHSLLSGSSGSGS....SSSSSSGKKCGDHPAAIISNVHHPQH.........SMYQ..PSSSSYPRALLTSPKSPDV......SGSNGGGGKSPSHAGTKK.R 
D.si GT..............SSGGAGGKRSRAKGTST......SSP.AGK.ASPMNLAPPQGKPSL.SPGSSSSS..TSPATLST......QPTRLNSSYSIHSLLGGSSGSGS....SSSSSSGKK???????IISNVHHPQH.........SMYQ  P*SSSYPRALLTSPKSPVV......SGSNGGGGKSPSHAGTKK.R 
D.ya GA..............SSGGAGGKRSRAKATST......SSP.AGK.ASPMNLAPPQGKPSP.SPGSSSSS..TSPATLST......QPTRLNSSYSIHSLLGGSSSS..........SSGKKCSDHPAAIVSNVHHPQH.........SMYQ..PSSSSYPRALLTSPKSPDV......SGSNGGGGKSPSHAGTKK.R 
D.er GA..............SSGGAGGKRSRAKATST......SSP.AGK.ASPMNLAPPQGKPSP.SPGSSSSS..TSPATLST......QPTRLNSSYSIHSLLGGSSGSGS......SSSSSKKCVDHPAAIISNVHHPQH.........SMYQ..PSSSSYPRALLTSPKSPDV......SGSNGGGGKSPSHAGTKK.R 
D.an SG..............GSGGAGGKRSRAKASTS.......SP.AGK.SAPINLAPPQGKPSP.STSSSNTS..PAAPASAA......PPTRLNSSYSIHSLLGGSSGSGGSSSSSASTSASKKNNDHPAAIISNVHQPHH.........SLYQ..ASSSSYP......PKSPDM......SGSN.GGGKSPSHAGAKK.R 
D.ps GS..............SSGGVGGKRSRAKASAP..........PSK.SAPMNLAPPQGKPST.STSTPTTS..PAPAAASQ......QPTRLNSSYSIHSLLGGGSGSSS....SSSSSSSKKTIDHPAAIISNVHH.QH.........SLY...ANSGNYPRSLLSSPKSPEV......SGSN.GGGKSPSHAASKK.R 
D.pe GS..............SSGGVGGKRSRAKASAP..........PSK.SAPMNLAPPQGKPST.STSTPTTS..PAPAAASQ......QPTRLNSSYSIHSLLGGGSGSSS....SSSSSSSKKTIDHPAAIISNVHH.QH.........SLY...ANSGNYPRSLLSSPKSPEV......SGSN.GGGKSPSHAASKK.R 
D.wi GG..............VIGGVGGKRSRAKACAP..........SSK.SAPINLAPPQAKTTPSTPTTTTNA..TTAAQQQQ......QPTRLNSSYSIHSLLGGSSSSSS.....ASTGSTKGNGDHPAAIISNVHHHHHHQHHQHNSHSLYG..TNSASYPRALLGSPKSPDMGVGSNGSGGG.GGGKSPSHGATKK.R 
D.mo GG..............ISGGAGGKRSRAKGSTT......TSVVATK.SMPINLAPPQAKVLA.TPTTSSTSVAVAAAAVAT......QPTRLNSSYSIHSLLGGSGSS...........SSKKSHDQPAAIISNVHHQHHH......HHSLY...ASSANYPRSTLNSPKSPEM.......GGS.NGGKSPSHAASKKQR 
D.vi GG..............SSGGAGGKRSRAKGSST......TGAVASK.SMPMNLAPPQAKALT.TATTTTTA..VAAVAAPT......QPTRLNSSYSIHSLLGGSGSS..........SSSKKSHDQPATIISNVHHPHH........HSLY...ASSASYPRALLNSPKSPEM.......GSS.NGGKSPSHAVSKKQR 
D.hy GG..............ISGGAGGKRSRAKGSTA......TSAVTTK.SMPINLAPPQAKVLS.TPTPSTTS..VATATVAT......QPTRLNSSYSIHSLLGGSGSS...........SSKESHDQPAAIISNVHHQHH........HSLY...ASSASYPRSMRNSPNSPEM.......GGS.NGGKSPSHAATKKQR 
D.gr GGGGGGIGCGGGGSLSGSGGVGGKRSRAKGGGSNSNTLISSTLASKAAMPMNLAPPQAKVMLTTPPTTTTT..TTAGAAATGTQATQQPTRLNSSYSIHSLLGGSGGSSS.......SSGSKKSHDQPATIISNVHHSHHHSHHHQHHHGLYGSSGSSSNYPRALLHSPKSPEM......GGSGSNGGKSPSHAASKKQR 
                                                                                             GBD 



     1001                                                                 1200 
D.me SPPYS..AGS..PVDYGH.....................SFYRDPYA..GAG...RPST..................SGSASQD..LSPPRSSPASP.........ATTP.RTVPKKTASIRREFASPSAS.......SSSCPSPGDRS.ASPPE.RRH.MQQQPHLQRSS.......................PLHYYM 
D.se SPPYS..AGS..PVDYGH.....................SFYRDPYA..GAG...RPST..................SGSASQD..LSPPRSSPASP.........ATTP.RTVPKKTASIRREFASPSAS.......SSSCPSPGDRS.ASPPE.RRH.MQQQPHLQRSS.......................PLHYYM 
D.si SPPYS..AGS..PVDYGH.....................SFYRDPYA..GAG...RPST..................SGSASQD..LSPPRSSPASP.........ATTP.RTVPKKTASIRREFASPSAS.......SSSCPSPGDRS.ASPPE.RRH.MQQQPHLQRSS.......................PLHYYM 
D.ya SPPYS..AGS..PVDYGH.....................SYYRDPYA..GAG...RPST..................SGSASQD..LSPPRSSPASP.........ATTP.RTVPKKTASIRREFASPSAS.......SSSCPSPGDRS.ASPPE.RRH.MQQQPHLQRSS.......................PLHYYM 
D.er SPPYS..AGS..PVDYGH.....................SFYRDPYA..GTG...RPST..................SGSASQD..LSPPRSSPASP.........ATTP.RTVPKKTASIRREFASPSAS.......SSSCPSPGDRS.ASPPE.RRH.MQQQPHLQRSS.......................PLHYYM 
D.an SPPYS..AGSPLPVDYGH.....................AFYRDPYA..GAG..............V..........GRAASQD..LSPPRSSSASP.........ATTP.RTVPKKTASIRREFASPSAS.......SSSCPSPGDRS.ASPPD.RRL.MQ.....QQQQ.......................QMHYYM   
D.ps SPPYT..TGSPLPVDYGH.....................SFYRDHYS..GTGG..RSSTSTGTA..VSPH.I...SHGGVASQD..LSPPRSTTASP.........ATTP.RTVPKKTASIRREFASPTAS.......SSSCPSPGDRS.TSPPD.RRHQMH....LQRSSPAS..................GSPL.YYM 
D.pe SPPYT..TGSPLPVDYGH.....................SFYRDHYS..GTGG..RSSTSTGTA..VSPH.I...SHGGVASQD..LSPPRSTTASP.........ATTP.RTVPKKTASIRREFASPTAS.......SSSCPSPGDRS.TSPPD.RRHQMH....LQRSSPAS..................GSPL.YYM 
D.wi SPPYTAAAGSPLPLDYAH...P................HSFY.APYATTGSGASPRPSTASSSTSHI.PHGVP..SSSSSNSRD..LSPARSSTASP.........ATTP.RTVPKKTASIRREFASPNAG.......SNSCSSPGERS.VSPPD.RRH.MH....LNRSSPAA..................GSPLHYYM 
D.mo SPPYV.AAGSPLPVDYGRRTPPD.SYKLAQAHAQQLQHHSFY.APYG..GAT..............VSPH.IPQ.TGGGSGSRD.LLSPPRSSSASPREPAAASVAANTPHRTVPKKTASIRREFASPTASNSNSSSAANSCPSPGERS.TSSPE.RRH.LQ....LQRGSPSA............VAAAS.GSPLHYYM 
D.vi SPPYA.AAGSPLPIDYGRRTPPD.SYKLAQAHAQHLQHHSFY.APYV..GAA..............VSPH.IPQAGGGGGGTRDLLLSPPRSSSASPREPAA...TANTPHRTVPKKTASIRREFASPTASNSNSSSTANSCPSPGERS.TSSPE.RRH.LQ....LQRGSPSA............AAAAAAGSPLHYYM 
D.hy SPPYA.AAGSPLPIDYGRRTPPD.SYKLAQAHGQQPQHHSFY.APYS..GAT..............VSPH.IPQ.AGGGTGTRD.LLSPPRSSSASPREPAAASVAVSTPHRTVPKKTASIRREFASPTASNSNSSSTANSCPSPGERS.TSSPE.RRH.LQ....LQRGSPSA............VAAAAAGSPLHYYM 
D.gr SPPYAAAAGSPLPIDYGRRTPPESSYKLAQ.QLQQ.QHHSFY.APYV..GAG..............I.PQ.T...AGGGGGTRD.LLSPPRSSSASPAAAGG...AGNTPHRTVPKKTASIRREFASPTTS.CNSNNSNTSCPSPSERSNTSSPEQRRH.LQQ...LQRASPSAQAAAAQAAAAAAAAAAAVGSPLHYYM 
                 
     1201                        1400  
D.me YPPPP...QVNGNGSAGS......PT....SAPPTSNSSAAAVAAAAAAAAAYIP...SPSIYNPYISTLAALRHNPLWMHHYQTGASP........LLSPHPQPG.........GSA.......AAAAAAAA...ARLSPQSAY.HAFAYNGVGAAVAAAAAAAA.....FGQ.PAPSPHTHPHLAHPHQ....HPHPA 
D.se YPPPP...QVNGNGSAGS......PT....SAPPTSNSSAAAVAAAAAAAAAYIP...SPSIYNPYISTLAALRHNPLWMHHYQTGASPCCRTSTTRWLSGRRCCS.........CCC.......EIIATIGV...SRV.......HVY...GVRAAVAAAAAAAA.....FGQ.PAPSPHTHPHLAHPHQ....HPHPA 
D.si YPPPP...QVNGNGSAVS......PT....SAPPTSNSSAAAVAAAAAAAAAYIP...SPSIYNPYISTLAALRHNPLWMHHAQTGASP........LLSPHPQPG.........GSA.......AAAAAAAA...ARLSPQSAY.HAFAYNGVGAAVAAAAAAAA.....FGQ.PAPSPHTHPHLAHPHQ....HPHPA 
D.ya YPPPP...QVNGNGSAGS......PN....SAPPASNSSAAAVAAAAAAAAAYIP...SPSIYNPYISTLAALRHNPLWMHHYQTGAPP........LLSPHPQPG.........SSA.......AAAAAAAA...ARLSPQSAY.HAFAYNGVGAAVAAAAAAAA.....FGQ.PAPSPHTHPHLAHSHQ....HPHPA 
D.er YPPPP...QVNGNGSAGS......PT....SAPPTSNSSAAAVAAAAAAAAAYIP...SPSIYNPYISTLAALRHNPLWMHHYQTGAPP........LLSPHPQPG.........NSA.......AAAAAAAA...ARLSPQSAY.HAFAYNGVGAAVAAAAAAAA.....FGQ.PAPSPHTHPHLAPPHQ....HPHPA 
D.an YPPPP...QVNGNSSGAT......PS.....TAPAGSAGAL...HAAAAAAGYIPSVAPPSMYHPFISTLAALRHTPLWMHHYQAGGAP........LMPPHPP...........................................AFAYNGVGAAAMAAAAAAA.....FGQ.PASSPHTHPHLAHPHQHPHPHTHPA 
D.ps YPPP....QVNGNGSSGS......PT....VPVSSGSNAAAAAAAAAAAAAAYIPSVVSPSLYHPYISTLAALRHNPLWVHHYQAGASP........LMPPHPQ.....................ASSSSAAA...ARLSPPSPY.HPFAYNGVGAAAVAAAAAAA....AFGQ.PAPSPHTHPH.PHTHL.....THPA 
D.pe YPPP....QVNGNGSSGS......PT....VPVSSGSNAAAAAAAAAAAAAAYIPSVVSPSLYHPYISTLAALRHNPLWVHHYQAGASP........LMPPHPQ.....................ASSSSAAA...ARLSPPSPY.HPFAYNGVGAAAVAAAAAAA....AFGQ.PAPSPHTHPH.PHTHL.....THPA 
D.wi YPPPP...QVNGTGGPTS.AVNSSPSQQQSVSAAASSSSAAVAAATAAAAAAYIPSVVSPSLYHPYISTLAAIRHNPLWMHHYQTGAGA......SLLVPPPPPPP.........HSHQASSSQVAAAAAAAA...SRLSPSSPYAHAFAYNGVGAAAVAAAAAAAAAAAAFGQHPTPNPHTHPHLA..........HPT 
D.mo YPPT....QLNGSGTGSPHGI..APN.....ATPTTSSAAV.AAAAAAAAAAYIPSVVSPSLYHPYISTLAALRHNPLWVQHYQAGASP........LLPPPPPHP.........HSH.......PQTSSAAG...ARLSPQSPY.HPFSYNGVNAAAVAVAAAAA..ASAFGQ.PTSNP....HLGHQ.......THPG 
D.vi YPPT....QLNGSGTASPHGI..ATN.....ATPTTSSAAV.AAAAAAAAAAYIPSVVSPSLYHPYISTLAALRHNPLWVQHYQAGASP........LLPPPPPHP.........HSH.......PQTSTAVG...ARLSPQSPY.HPFGYNNVNAAAVAAAAAAA..ASAFGQ.PTSNP....HLGHP.......THPA 
D.hy YPPT....QLNGSGTASPHGI..APN.....ATPTTSSTAVAAAAAAAAAAAYIPSVVSPSLYHPYISTLAALRHNPLWVQHYQAGASP........LLPPPPPHP.........HSH.......PQTSSAAG...SRLSPQSPY.HPFSYNGVNAAAVAVAAAAA..ASAFGQ.PTSNP....HLGHP.......THPG 
D.gr YPPTAATSQLNGGGTASP..............TPTTSSAAVAAAAAAAAAAAYIPSVVSPSLYHPYISTLAALRHNPMWVQHYQAGAAP........LLPPPPPPPPQQPPQQHSHPH.......PHTHSSSGGAVARLSPQSPY.HPFGYNGVSAAAVAVAAAAA..ASAFGQ.PSPSSTNPAHMAHVHA....AVHP. 
                
 
     1401                                                                                                            1516 
D.me ALTT..HH...SPAHLA.....TPKLTDSSTDQ.M............SATSSHRTA.STS.PSSSSASASSSAAT.....SGASS.......SAMFHTSSLRNEQSSDLPLNLSKH    sim/id 
D.se ALTT..HH...SPVHLA.....TPKLTDSSTDQ.M............SATSSHRTA.STS.PSSSSASASSSAAT.....SGASS.......SAMFHTSSLRNEQSSDLPLNLSKH    96/96 
D.si ALTT..HH...SPAHLA.....TPKLTDSSTDQ.M............SATSSHRTA.STS.PSSSSASASSSAAT.....SGASS.......SAMFHTSSLRNEQSSDLPLNLSKH    98/97 
D.ya AL.T..HH...SPAHLA.....TPKLTDSSTDQ.M............SATSSHRTA.STS.PSNSSASASSSAAT.....SGASS.......SAMFHTSSLRNEQSSDLPLNLSKH    96/95 
D.ya ALTT..HH...SPAHLA.....TPKLTDSSTDQ.M............SATSSHRTA.STS.PSSSSASASSSAAT.....SGASS.......SAMFHTSSLRNEQSSDLPLNLSKH    96/96 
D.er AL.T..HH...TPAHLA.....TPKLTDSSTDL.M............SAASSHRTA.STS.PTSSNASVSSAAAS..G..AGPSS.......SALFHNSSLRNEQSSDLPLNLSKH    84/82 
D.an AL.TALPHT.VTPAHLA.....TPKLTDSSSEQ.M............SAASSHRTA.STS.PTSSSASASSAAAA.....AGASS.......SAMFHNSSLRNEQSSDLPLNLSKH    85/82 
D.ps AL.T..HH...TPAHLA.....TPKLTDSSTDL.M............SAASSHRTA.STS.PTSSNASVSSAAAS..G..AGPSS.......SALFHNSSLRNEQSSDLPLNLSKH    85/82 
D.pe AL...........AHMTT....TPKLTDSSTDQPM............SAATSHRTA.STS.PASSSASASSTVAS.....GVGTS.......SAMFHNSNLRNEPSSDLPLNLSKH    82/78 
D.wi AL.G..QHN.TPPTHLAEHRTHTPKLTDICTDQ.M............SAASSHRTT.ISSLPAGSSVPVTSAGTTQGGG.GTGSGSTSNSVQSAMFQNSSLRNELSSDLPLNLSKH    78/76 
D.vi AI.A..HHN.TPPTHLAEHRTHTPKLTDICTDQ.M............SAASSHRTTVSSS.SVSSSASVTAAGAAHGG..GVSSGP..DSVQSAMFQNSSLRNELSSDLPLNLSKH    79/76 
D.hy AL.A..HQN.TPPTHLAEHRTHTPKLTDICTDQ.M............SAASSHRTT.ISSLPAGSSVSVTSAGATQGGG.GAGSGST.NSVQSAMFQNSSLRNELSSDLPLNLSKH    78/76 
D.gr .V.A..HHNHTPPTHLAEHRTHTPKLTDTCTDQ.MLSTNAAASSSSSSSSSHHRTT.TTS.TTTTNISVSSASAPIGGGIGGASGSLASSVQSAMFQNSSLRNELSSDLPLNLSKH    79/76 
                                                                                                              CBD 
 
 
 
 
 
 



 S1

Figure S1 

Multi-species alignment of H orthologues from Drosophilids 

Hairless protein sequences were predicted from genomic sequences. SBD, GBD and CBD are 

underlined. H orthologues from Drosophilids contain each four introns at identical positions 

(arrowheads). Presumptive start methionines are shown in cyan. Green boxes: presumptive 

nuclear localization signals. Blue, identical amino acids; red, highly similar amino acids; 

yellow, similar amino acids; dots represent gaps. Similarities and identities with respect to the 

D. melanogaster sequence are given in percent. Sequencing gap in D. ananassae (D.an) is 

shown by question marks. D.me: D. melanogaster, D.se: D. sechellia, D.si: D. simulans, 

D.ya : D. yakuba,  D.er : D. erecta, D.ps: D. pseudoobscura, D.pe: D. persimilis, D.wi: D. 

willistoni, D.mo: D. mojavensis, D.vi: D. virilis, D.hy: D. hydei, D.gr: D. grimshawi. 

The BESTFIT program was used for calculation of similarity and identity scores (gap weight 

1, length weight 1, maximum penalty length 30). The multi-alignment was performed with 

PRRN program. Parameters of multi-alignment were: gap extension penalty 1, gap open 

penalty 4.  

 



     1                                                                       200 
D.me MALLN..DVTS..VAECNRQTT........MTDEHKS..NINSNS....SHSSNNNN....NGSSSNNDNNSNDDAASSSNSKNNNTSNESSHSNNNTSSIIAEAAAKFL..LK..NGLNGSS.STSYPPLPPPL.......P.ANLSRTTTPTTTTTPS.SSSSTASNGF..LPHAKTPKSSSIMAASAAVAASVVGAT 
A.ga MS..D..QVAN..FS.CPDEKTPPRSAAVPVKEEAKSPASSSPAA....TPAPSSSPC...SEVGSGHGAKPTPAVAGSS.PKEATSTPAAG..EGKTGRRTDGEIRSPLPTLKRNPSLDGSPLSSASSSNAASLSPSSLDGPAKSTPPKSEPMAETVQSLAVASPVSSNFSSVVH...PKERAL....KSIAAAAASNE 
C.pi MYIIN..PTSG....................KEIPNS....YPTS....SSTGSNSS....SSSSGSSAAAANQEIISKILTKCATMTDEVG.TTTATTTTTVNGTATIL..LS..PSAAAAA.AAAAHHHHHQLQQQQQQLPVVGVSPQSSPASSSS...SASSPTADG....PQ...P.................... 
A.ae MYVIN..PSSG....................KEIPNS....YPTS....TTGTAGTG....SSVNSSTAAGPQEIIISQILTKCATMAD........TESSSTGATATIL..LS..P........AGVARQHGGL.........VGVSPQSSPASSASS..SASSPTADG....PH...P.HSSF....GAAAVTAAGRD 
B.mo MHI.Q..EGTNTTLTTCTK...........MTEEVDR............RHGVNGNS....SSKGTSDDVPVHSSAIN.......................................................................................................................... 
T.ca MHISESRQSSNTILTKCSK...........MTEEKHK............RHGMNG......NADGVIKDEPPKTSYVQ.......................................................................................................................... 
A.me MR..E..KSAE.....CHAHAGHVRG....TTEMCSR....DPPT....LHSTLT......KANGKNSNPQSTHHSEARID...................................................NNL................................................................. 
N.vi MR..E..KSSE.....CHTQASHVRA....MTEMCSR....EPPPAVLQHHPALGSS....KANGKNPTSPPVQQQQHHNHAAHHSQS........................................SPRPSSL.........VA.SPASTPSG....................H........................ 
P.hc MRVVE..ESAAS.STSCAI...........MNEEKS.............INGTETDDCKSNKSQSTEQNHSPNSDYSEQVY....................................................................................................................... 
 
     201                                                                    400 
D.me ASKPTIDVLGGVLDYSSLGGAATGSLPTTAVVAAAAGTAK..I.GKGSNSGGSFDMGRTPISTHGNNSWGGYGGRLQFFKDGKFILELAR..SKDGDKSGWVSVTRKTFRPPSAATSATVTPTSAVTTAYPKNENSTSLSFSDDNSSIQSSPWQRDQPWKQSRPRRGISKELSLFFHRP..RNS.TLGRAALRTA..AR. 
A.ga RNNAT.N..GG........SSTPAK.PASKAVGAVNAGGRAVLNGTGSSS..........ATGTGT...TAHGGRLQFFKDGKFILELAR..AREGEKTSWISVPRKTYWPPTVSS.........TSANFHKHESSTSLSFSDDNSSIQSSPWQRDHCWKQANPRPNISKELSLYYFRPLKARG.HLTHD..RRSWCRR. 
C.pi KAKSS....GGT.......NGTAGK.HA.....MVAGNGK..LNGNGTQS..........LSVSGG...GGSGGRLQFFKDGKFILELAR..AREGEKTGWISVSRKTYYPPTVSS.........ISANFHKHESSTSLSFSDDNSSIQSSPWQRDHCWKQTNPRPNISREMSLYYHRPSCVRF.KLPRDLLKRL...RL 
A.ae KAKAGSN..GGV.......NGSAGK.HG......SAGNGK..INGNGA.............PISAT...SAPGGRLQFFKDGKFILELAR..AREGEKTSWISVPRKTFWPPTVSS.........TNANFHKHESSTSLSFSDDNSSVQSSPWQRDHCWKQTSPRSNISREMALYYHRPSCVRF.KLSRDEWKRL...RL 
B.mo ......................................................................ATGGRLKFFKDGKFILELVRGCPREGERAGWVSVPRKTFWPPAAAPS........TPPA..GAPPSAALSLSDDNSSVQSSPWQRDHCWKQATPRRNISKELAMYYCRP..STL.QISAI..NTA..SRL 
T.ca ........................................................................GGRLKFFKDGKFILELER..AREGERVSWVSVPRKTFWPPQGTAA........STPSY.RQESSASL.ISDDNSSIQSSPWQRDHSWKQPSPRRNQSKELVFFFWRPK.HKR.SFSKI........R. 
A.me ..........................................L.................LSVSGG...GGSGGRLQFFKDGKFILELAR..AREGEKTGWFPVPKKTFWPPAS...........TTPN..RQESSTSLSVSDDNSSVQSSPWQRDHCWKQANPRRRISTEFSFYYYRN..PKN.RLYAH..PRL.IAR. 
N.vi EDDAS.N..GAS.......NAAPGN...........SNNH..L..........................PTPGGRLKFFKDGKFILELSH..RRDGERTTWFPVPKKTFWPPAN...........VTPS..RQESSASLSVSDDNSSIQSSPWQRDHCWKQTSPRRNISTEFNFYYRRN..PKT.RLSAH..PRL.IAR. 
P.hc .....................................................................ASSGGRLKFFKDGKFILELSH..RRDGEKMSWIPVPKKTYWPPPVTTSM.......VTNSI.RQESTTSLSVSDDNSSVQLSPWQRDHCWKQMSPRKAASHDMS.FFMIPL.PRAFHVRRT..NSLTIKR. 
                                                                         SBD 
     401                                                                    600 
D.me KRRRPHEP.........LTTSEDQQPIFATAIKAENGDDTLKAEAAEAVEIENVAVADTTTNEIKIEKPDTIKGEDDAERL.EKEPKKAVSDDSESKEASPGQQVEPQ.PK..DETVDVEMKMNTSEDEEPMTELPRITNAVNGDLNGDLKASIG.KP......KSKP....KP..KAKLSSIIQKLIDSVPAR.LEQMS 
A.ga KRRRPYDS........HLP........L..EIKSKPQAQ..KTTTVENGNAKK...DDSDHKEAQSATGQE.DGE.TTENLRDKCNGTTPMDTSEETTAAGENNV....KK..RK....GTKQ.....DGPMVE............DDDHKQSNGHHPPANGGTHCRPSRCKRPEGKD.LASIIKTLVEHQQTKSINAPG 
C.pi KRRRPYET.A.V....PLPP.......LHYEI.TRDTRQ..RTTDDEAGTSED......DAMDLKV......NG.............TTSSEEANTNGAVENGGA....SK.....................................DFKIRK............RRGLLQRR..RE.LAAIVQQLTV........... 
A.ae KRRRPYEP.ASVHNANAIA........LHYEI.IRD.....RVPGDATSPAAQ...ANVDAMDFKM......NG.........K.SSETGSDEDEDRGKQQTNGV....AKAVEN....GTK..........................DFKNSR............RRGLLKRR..KE.LTAIVQQLTV........... 
B.mo KRRRPYD..........LTH.......LD.GL.VNGGSS..KKSISNGIYDRK...RNGDVASPEP......RG.............EDAIDGVTKTKSSSDDDRWTDYDR..EKY..YHMKL.....KKPY................QYRKLRVYR.......KTRSAI..RR..KE.LTKTINRLYE........... 
T.ca KSRRPYT....................................EIVDEV.............GV..........................VNERTSKDEVSNNN.............................................................CKS....RV..RASLLVIVQNLSE........... 
A.me KRRRPLDP.S......SL.........L...L............IPESV............TNY..........................TKPIRKANGTSTG.........................................................................KV.LNLIIDKL.A........... 
N.vi KRRQPLDTCS......SLTQ.......LQESL.ANHQQQ..KQPQPQSS............TAT..........................LANARKLNGAAAAAV..............................................................P....PN..KS.LSIIIDKL.A........... 
P.hc KRRRPFD.....................................SIEKVINWK...SLSNLNGY..........................QQAVKLKNCAIKNG....................................................................R......LNLLIQRLWDY.......... 
 
     601                                                                    800 
D.me KTSAVIASTTTSSDRIGGGLSHALTHKVSPPSSATAAGR...LVEYHT.QH..VSPRKRILREFEKVSL.....E.DNGCVNNGSGGASSGGAGGKRSRAKGTSTSS.....PAG.KASPM.NL......AP............PQGKPSP.......................SPGSSSS.....STSP.ATLSTQPTR 
A.ga ASAG..AGTAIGPFRLGTI.AERGN.STSSTSF.....RSSVFASSAASQH..VSPRKRILRELEKVSL.....D.DAGSS.........GTSSTKRSRPKAGSAAGTPVIVTAT.TATPLTTLTTNGTGSPLNGGASSGSNSSSNSSSSNSKTNGHLNGSGSIANGTTGAGGKQPINGAGSGISPVTNPAPPVPAPVSR 
C.pi ..............RVANT.VNSTPARPTPSSL.....R...FSSSHQ.QH..VSPRKRILRELEKVSL.....E.DSST..............MKRSRPKPGSNSN...VITAT.TATPL.........AP............AVVSNGSSNGNGKL............TNGTATAPTAA.....VVPP....TTPVSR 
A.ae ..............RVANS.TNSAP.RLPPAGV.....R.NVFNSSHQ.QH..VSPRKRILRELEKVSL.....E.DSST..............MKRSRSKPGSNST...VITAT.TATPLASVSSNGN.GP............SNSTSSSSNTNGKL............TNGASAVESRA.....PSVP....TTPVSR 
B.mo ..............RLPPI.PAP....VNAKL...........ASCRQ.EHMMVSPRKRILRELERVSL.....E.DQGS...............KR.RAKTAPALS.....TASYPSSP..........GP............SHAAHKPPQ....................ETPTRSHN.....GTAA.PRKEAAVSK 
T.ca ..............KAAGG.GAG....RGDVV.....................VSPRKRFLREMEKDKV.....QSEDGC..............QKRSRNKT.................P.........................QVTAKIG......................SPVSANG.....VTE.....DVKPAR 
A.me ..............RL...........LDPNV.....................VSPRKRILRELERVSL.....E.DQAS...............KR.RAT..................P......................................................QPVCTTA.............PTPSPK 
N.vi ..............RL...........LDPNV.....................VSPRKRILRELERVSL.....E.DQAS...............KR.RATP.................P......................................................QPANTPQ.....QSNE.T..PAPVSK 
P.hc ............CFKSSES.AQSLQ.KLSPSM.....................FSPRKRILREFERVSLVGGNLD.DQSQL............NLKRQRCKTSFENG..........QSP.......................................................PTQGN..................SK 
 
     801                                                                   1000 
D.me LNSSYSIHSLLG..GSSGSGSSSFSSSG........KKCGD..HPAAIISNVHHP....QHSM.......YQPSSSSYP.RALLT.SPKSP..DVS................................GSNGG...GG..........KSPSHTGTKK.......................................... 
A.ga PFSSYSITSLLG..HNTSSSGETSSSANFSPSDAMQRK.TDVSVASVTSTASHHLYHHPQHPLSPHHQ..YQ..GSLYLGKEPLAVGSKSPIMAESINHAHYQGQLGSTRYGYGAKKRSPSYGGGSGTAASPGATSGGSSVDPCANTIRSPDLSPSPEHHHHQQPQHQHQHQQQQQSHTSAQHSHHGLHHTPGSASSGGF 
C.pi PISSYSITSLLG..HNSSGESSNISS..........RK.QE.....TNSTTSHHPYQQ.QHHHHHHHQPSYQ.....YLGKDAIT.SPKSP..SDA........HL.SQRY.YG.KKKSPSYGGTAAASPNSA....GMEY....TMIRSPDLSPSPEHQGH....................................SF 
A.ae PISSYSITSLLG..HNSSSESSNSSR..........PK.HE.....TNTTTSHHPYQ..QHQASSH....YQ.....YLGKDVVT.SPKSP..SEA........HL.SQRY.YG.KKKSPSYGSQNAASPNSATDYGASSY....GMVRSPNLSPSPEHQGH....................................SF 
B.mo NVSSYSIHSLLSMPDESPTRPAPP...........................................................L......P..TES.................................PSS...............VHSPDLSPSPD........................................GY 
T.ca N.CSYSITSLLA..ED....................................................................................................................................RNVKRSPSS........................................... 
A.me QLSSYSITSILG..EDKPSHEQ..G....................................................FL.RNLL....K.P..DER....................................................QTVKYSSSNS.......................................... 
N.vi QLSSYSITSILG..EDKPSAENEPG....................................................FL.RNLL....K.P..QER....................RHPP........QPSQ................HSPQHSRSPQHHPH...................................SP. 
P.hc GVSSYSITSLLAVKEESQDQESSS.....................................................FL.RTLL....KSP..KEE....................................................PSPEPSPKS........................................... 
    GBD 
     1001                                                                 1200 
D.me ...RSPPYSA....GSP.VDYGH....................SF...............YRDPY.......AGAGRPS.TSGSASQ..........DLS................PP...................RSSPAS........PATTP.................RTVPKKT.ASIRR.EFA....SPSASS 
A.ga SRYRQHPYG.....GSP.SSYSSAPSSSRFSPSPSTNDSATTPPYSGSGAATGGARSAISYRPGYQLGGSSSQGHSPPT.SNGSPQH....YSRA.SPLNFGRGTQLSPP......PP...LGSQHHNRTAGTSSSPRASPSSGGGGVTTSHASTPTSAMASLTTGTSPGSTIRTVPKKT.AALRQ.PFSGGH.SPSSSS 
C.pi TRYRQHPYSIHPTVSSPSSSYSTV...SRCSPSPSTNDSASS.PYSGGNA....AK....YRPTYLASSGSPPSSANPAGSANSPQH....YSRQ.SPLNFARS...PPPSHQSNYPP...LA.R...K..EPSSSPRASPVVDPVRV...PTTTPTS.....SSAATP..TIRTVPKKT.AALRQ.QFG....SPSPSS 
A.ae TRYRQHPYSIHPTVSSP.SSYSSV...SRCSPSPSTNDSASS.PYSGS......AK....YRAAYLASGGSPPSSSNPA.TANSPQH....YSRQ.SPLNFARS...PPPSHQANYPPSNSL..RNNGK..DSASSPRASPSVEPIRV...PATTPTS......SSSAP..TIRTVPKKT.AALRQ.QFG....SPSSSP 
B.mo .RYR.HSLGV...................................................RD.............SP.....TPPHEMARY.R...ALT................P.......................................................................YA.RHWSPAAYR 
T.ca ...................................................................................SPSH....F.N...TVT................QS.....................................................................QYC....SPSSED 
A.me ...........................................................................................YPRV..RMD................P.......................................................................YI....GTTNTP 
N.vi ...QQHPHSP...................................................QH.............HP....HSPQHQ.PVYPRSTSRLD................PA.........................................................VAA.........AYL....SPNAAQ 
P.hc ...R.........................................................RN....................SPSQ..........SMQ........SS......PP...L.................................P...................VPSSGDASLRNVQF......PSVQF 
               
 
 
 
 
 
 
 
 
 



     1201                                                                 1400 
D.me SSC.PSPGDRSASPPE.............RRHMQ..QQPH.........LQ..............R..........SSPLH..YY.MYPPPPQVNGNGSAGSPTSAPPTSNSSAAAVAAAAAAAAAYIPSPSI...YNP.YI.STLA.ALR..HNPL.W.MHHYQT..GASP.....LLSPHPQPGGSAAAAAAAA.... 
A.ga PS.....RERSNSNASSSS........H.KKDL....HPEGSDSVDGASLNHY.GTTPSSPAGVIRPNTVIASPTAHHPVPNAFYPLYQ.AAQL......GAPSSSSLMN....AAAVAAATSSVPFHPAT.LT.YYQQMYTAATMA.AYR...TPL.W.MH.YPGLPGVAPHGPPHMIQPHHQ.APPPSSVAPNISSAD 
C.pi PSTDPVKRERSNSNASSTSSEVNRSGAHLKKELDYAERSAAVDMVDG..VHHHPSSSQASP..VIRPSTVIASPTPHHPVPNPFY.MY..PPQI..........AASLL........AAQQSSAVPFLPASPLTSYYQHMYNQAAVAATYR...NQV.W.MH.YQG............LGPHAA.AAAAAAAAAAV.... 
A.ae SAVDAARRERSNSNASSTSSEIART.AHFKKELDYAERSAASDVVDG..LPPTLSTSQPSP..VIRPSTVIASPTPHHPVPNPFY.MX..PPQI..........AASLL........AAQQSSAVPFLPASPLT.YYQHMYNQAAMAAAYR...NPL.W.MH.YQG............ISPH...AAAAAAAAAAV.... 
B.mo SA...AREEW....................RDL.............................................P.....Y.VY...................................GYGYVPP..........Y.......GYR.APPPL.W.MH.YA................................... 
T.ca ................................................................................................................................. ....................R.......W....YS...................................   
A.me ................................L...........................................QHP.......LY...................................GVPMLPPG.................PYR...APL.W.MH.YPS.............PVH...YPPPMPLY....... 
N.vi AS.............................SI...........................................HQP.......LY...................................GLPMMPPT.................GYR..APPFCW.MH.YSQ.............PVH...YAPPMPLY..A.... 
P.hc PY..............................L...........................................HSPL......LY...PH.................................FLPQSPAA...HHSYF..GMPSSFRGASSAL.WGVP.YHH.............HPH.............V.... 
 
     1401                                                                 1600 
D.me ......AARLSPQSAYHAFAYNGVGAAVAAAAAAAAFGQPAPSPHTHPH.......L.AHPH....QHPHPAALTT..................................HHSPAHLATPKLTDSSTDQMSATSSHR.......TASTSP.....SSSSASAS........SSAATSGASSSAMFHTSSLRNEQ...SSD 
A.ga RRLIDRSPPTPPP..........................PPPQPTSGSS.......I.TDPA..ESQRLQHSILAT.....................................PS..STAAL.NYSVTALSSSSRDIING...GSAFTSP......SGSSWPTDAVGYQHHPDHSARSTAAVSGIASATAKDET...SNG 
C.pi ......SPPVAPT..........................APPPPSSGGS.........RDAQ.RDSSRIHSVSTATA.............................I.SSSSSPSP.ASAAL.NYSAAALASSSHHP.......PPHLHP.....GIASHWST........PSSGRRTPPPSSAVTSSAAKSDI...GAD 
A.ae ......SPPSAPH..........................PPPSSSSSTNSTGTSNSIHRDAQQRDSNRIHSAAVAATGYNHGANSSSSATTSTTTSTHSSNNSSSHIHGSSSSPSP.GAMAL.NYSAAALAASSHHPHHQHQHQPHHPRPHHHSLAAAGPWS...........GAQHDAPPTGTSGTAATKEDH...GAD 
B.mo .........VPP............................SPWAPL.....................TLP...L...............................................LTDH...........................................................IP....KDES...ASD 
T.ca ...........................................ESV....................DRLRSIELS..............................................V.SY...................................F.......................FY....KDAC...NKT 
A.me ......APP.PPH...........................PPSPPV....................HHYK.....................................................DY.................................................................REQTLTPPSD 
N.vi ......APPQPPH...HT.....................PSPSPPA....................HRYK.....................................................DY.................................................................REQTLTPPSD 
P.hc ......SSSLPGGS.YHGL....................VSPYPTS.....................QY......................................................SY...................................WP...............GQPPINEIK....REDS...TSD 
                 
 
     1601                                                   1650 
D.me .................................................LPLNLSKH~~     sim/id 
A.ga ECNEGLRSSCKIKKLLTSLHTSLSIPKSNASVEFCGVLFLIVCSFYSVCFPLNLSKH~~     66/60 
C.pi .................................................VPLNLSKH~~     67/61 
A.ae .................................................VPLNLSKH~~     66/60 
B.mo .................................................LPLNLSKH~~     68/61 
T.ca .............................................Y...MPLNLSKHAG     73/65 
A.me .................................................MPLNLSKHAG     70/63 
N.vi .................................................MPLNLSKHAG     66/59 
P.hc .................................................VPLNLSKNAG     67/57 
                                                   CBD 
 
 
 
 
 
 
 
 
 
 
 



 S2

Figure S2 

Multi-species alignment of H orthologues from different insects 

Comparison of Drosophila melanogaster (D.me.), Anopheles gambiae (A.ga.), Culex pipiens 

(C.pi), Aedes aegypti (A.ae), Bombyx mori (B.mo.), Tribolium castaneum (T.ca.), Apis 

mellifera (A.me.), Nasonia vitripennis (N.vi) and Pediculus humanus corporis (P.hc) is 

shown. Protein sequences were predicted from genomic DNA apart from D.m.H and A.m.H. 

that are based on sequenced cDNAs. SBD, GBD and CBD are underlined. Sequence 

similarities and identities are given in percent with respect to the D.m.H. Blue, identical 

amino acids; red, highly similar amino acids; yellow, similar amino acids; dots represent gaps. 

For programs and parameters, see Figure S1. 

 




