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SUPPLEMENTARY FIGURE 4: Clustal Omega alignment of representative DNA-PKcs sequences 
from all major phyla (short list). DNA-PKcs sequences from representative species from all 
major phyla were compiled and analysed by Clustal Omega using default settings. The % 
sequence ID is from Clustal Omega. In the alignment, identical amino acids are indicated by * 
(blue/bold), highly conserved amino acids by : (blue), and similar amino acids by . (purple). The 
human sequence is highlighted in yellow. The catalytic amino acids are in red and the 
autophosphorylation sites and highlighted in blue. For additional information on organisms and 
scientific names please see Supplementary Table 1.  
 
 

Sequence Genus Species Alternate 
name/identifier Percent ID 

 HUMAN           H. sapiens  100 
 ESHARK          Callorhinchus milii Elephant shark 62.31 
 LANCELET        Branchiostoma belcheri  43.54 
 STARFISH        Acanthaster planci  42.49 
 STONYCORAL      Stylophora pistillata  41.25 
 LINGULA         Lingula anatina Brachiopod 39.64 
 LIMPET          Lottia gigantea  39.55 
 TRICHOPLAX      Trichoplax sp. Placazoa 38.78 
 SPONGE          Amphimedon queenslandica  35.51 
 SCORPION        Centruroides sculpturatus  34.07 
 ROTIFER         Brachionus plicatilis  32.79 
 TERMITE         Cryptotermes secundus  30.31 
 SALPINGOECA     Salpingoeca rosetta Choanoflagellate 30.18 
 SHRIMP          Penaeus vannamei  29.76 
 GLOMUS          Glomus cerebriforme Fungus 28.88 
 HETEROSTELIUM   Heterostelium album PN500 Amoeba 27.87 
 MOSS            Physcomitrella patens Simple plant 27.39 
 TRICHINELLA     Trichinella pseudospiralis Roundworm 27.05 
 FLATWORM        Macrostomum lignano Platyhelminth 26.63 
 STYLONCHIA      Stylonychia lemnae Ciliate 23.79 
 APHANOMYCESe    Aphanomyces euteiches Oomycete 23.19 
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CLUSTAL O(1.2.4) multiple sequence alignment 
 
 
APHANOMYCESe       ----MNDKSNRFKELDRALHQLYNIASS-KD---------------------VEVDKDTI 34 
FLATWORM           -----MSS----DDIRFV---IDKFLKD--------------------------PELKES 22 
STYLONCHIA         ----------MEQKIDELLRQLHKFLFA------------------------------DS 20 
TRICHINELLA        ------MAYSTVDRIRDALNSLKDFIEG--------------------------ADSDQA 28 
HETEROSTELIUM      MFKNMNNVDSIYQRIDGYLVKLHQSVGGTTSTSTTATTATAAITSASGGNSNNFSAIDKD 60 
GLOMUS             ----MSGL----DTLQKCLQELANCRQNIVQ------------------KSSFGEAVGEA 34 
MOSS               ----------MDKQLGSCLASLRDAAD--SV--------------------RSSGGFVDL 28 
TERMITE            ----MMG-----SELIGFVEVINSCISG-----------------------NHLNKYIEA 28 
SALPINGOECA        ----MAAAR---SELERLCRNLEEQRLS-----------------------ASPRRFIAA 30 
ROTIFER            -----------MNDLEKHIQNLFDSLS--------------------------NSNVDAA 23 
SHRIMP             -----MAGGGREEELDLLLGKLQSFGPG-----------------------NGQGDPDAA 32 
SCORPION           -------MNEITNSLHENILKLNDFIKYQKD--------------------EGHS----S 29 
SPONGE             ----------MESRIESLWESLHSSSP--------------------------QR-YSYA 23 
HUMAN              ----MAGSG---AGVRCSLLRLQETLSA-A---------------------DRCGAALAG 31 
ESHARK             ----MAGPRGAAADTLSAFSKLHHLLSL-S---------------------DVKSAAAES 34 
LIMPET             -----MAS----GLLEESLRDLHANLKD-----------------------GGQSELDQI 28 
LINGULA            ------MA----GNLQDLLCTLHSCVGGEEE--------------------DARGGR-KT 29 
TRICHOPLAX         ------MA----SNLSQLLIDLHALL-N-LQ--------------------SLHRGS-NA 27 
STONYCORAL         ------MS----DLLNRYLTHLHS-LPS-LD--------------------APHCGL-DA 27 
STARFISH           -----MAT----ADLPVKLSELNGLIST-KS--------------------GLHVAE-KA 29 
LANCELET           ----MAGS----GSLEARLSELHALLAE-SD--------------------HGHGAV-EA 30 
                                        :                                       
 
APHANOMYCESe       ESAVTTLFRRATRNSLESRAAAEKCCSRLFHGS-SGPTPSLLDILQLQDTGLRKTYATLL 93 
FLATWORM           KALFNVIFNEF--ASSNENFKHNKYLAILFDEP-EGLVYRLQSKE---VSE--DA----- 69 
STYLONCHIA         EQVVNELRIYI-LDESLKEADLAFISSKIFNSN-SSLLEFLRENSLHNDKLISSV----- 73 
TRICHINELLA        EDCVQQIFNHF-HKLNGSERNFGFCFNSLLSNDSNSLLSILSSSIGKTAFAQT------- 80 
HETEROSTELIUM      GMLIEQLSNVV--LKELAEDEIGVAASLLFHGD-HNLLKFLERSVLINTKDMIKL----- 112 
GLOMUS             LRYSQDIDHIV--SNDIEDQELGLATQLLFDPQ-IGIIKFLNDTSRVTDSVLAKA----- 86 
MOSS               APYVVDFSELC--KDLYSDEDISYAIAIVFDED-TGIFSILESLLRVRDKSVVRA----- 80 
TERMITE            KSNISNIISYF--EDKRKRTDLDGAFTVLFDKK-TGILQFIQKALKQDAFTEA------- 78 
SALPINGOECA        AAIVADIAAYT--RTLTTPPELALAASILLGSD-QGVLSFLRQ-LGLELYEEC------- 79 
ROTIFER            KSIVLDIVYLC--GENLNPQTITFCLSLFFKRE-KNLLTFLRKTITRDEFRGC------- 73 
SHRIMP             KDVIVDIAELL--AVDLTPAQYDLYISQVL-GE-KGIITFGRSVSKDQSFVEA------- 81 
SCORPION           IYVIKDISEIC-LRGTLSEKDRSYVCSLILRKE-DGFLHFLEEAVNTPSLKDS------- 80 
SPONGE             TEVASDLYSLC--VEQITESELAYSSSVLFNPD-NGILKFLHDVTTLEEFASC------- 73 
HUMAN              HQLIRGLGQEC--VLSSSPAVLALQTSLVFSRD-FGLLVFVRKSLNSIEFREC------- 81 
ESHARK             HSAVGSISRDF-RCSSSSDSQLALQSSMVFSKD-TGLLVFLRKSLRFEEFRDS------- 85 
LIMPET             DSIVPTLSQIC--LHEITEKDIDYCSSVLFDKE-IGVTTFLQKISKKNEYQGSNA----- 80 
LINGULA            FDLVRDIANLC--LKETSDRETDYCSSLLFNKD-TGLVSFVKKVVKQAEYDST------- 79 
TRICHOPLAX         CDIASDITVLC--LQTASDAEKAYCSSALFGQD-YGVVTFLRKSIGLDDLDKC------- 77 
STONYCORAL         SNTVVDLGSFC--LENVSSSEQAYYSSLLFSGE-TSIVSFLRKVITLDEFQDA------- 77 
STARFISH           QDLVVDLGHLC--LRQLSENELAYCCSQLFNKD-NGILVFLNKAIPKDELKGS------- 79 
LANCELET           HNLVADIAQIC--LRHTAERDVAYCCSVLFQES-TGITAFLRKTVTLDQYLPA------- 80 
                         :                     .:     .                         
 
APHANOMYCESe       AFTLEHLVTFLKDMHDTI-RQSLASHVETLVPTCCNVLTSSQMASKCRSEAGYLVKYSVK 152 
FLATWORM           ---KKDGLDFLTKLIAQSPALLATS-LPKVKCLAESLLFSSISSAKVRIASLNCLSICFK 125 
STYLONCHIA         ---KKKVYELIIDYLKLR-SQEATPYLKLLKDT-CLRSFRSDHNSLVKESSLQLLIKIIE 128 
TRICHINELLA        ---IVYGIDIIRLAIAKT-TSLSPSHRKAIMRF-TLRLLKQDYLKGRREV----VLYLAN 131 
HETEROSTELIUM      ---KTSILNLISKLIKSF-KLQVADYVVPIKSI-CISLFRRDQSPTVQAATFEPIQKILH 167 
GLOMUS             ---KIALLEFLFLYIRKI-QSDIEPYTEIIKNV-HFGILNVDDEAFVKAASFKPMMAMLD 141 
MOSS               ---RESCWSFLALFIKKI-GPRALHYAALLKEK-SLTFFRREDSKSVQAAALTPLIVLLE 135 
TERMITE            ---IKESFTLLKQLIDVF-KERMSCHVVQIKDL-CKTCILLEKKAEEKDKAFDVIQSVLE 133 
SALPINGOECA        ---KVAALEFLAGFIQRLPADRLTPYAVRIKDT-CLTCF-RDKRAKVKSLSFKPLIALFS 134 
ROTIFER            ---KVDLLQFLEKFITSA-EKKILPYSPDIKDT-CILLFSSDKYSDVRCATFSIISKILE 128 
SHRIMP             ---KKSTLDVLKTLLDKE-AQKINKYVDDIRKY-TLYLYNVEKSTKVQAAALEVFCTLLA 136 
SCORPION           ---LIEALQFLNLFLINI-GNKVVQYGITVKDV-VFSIFLRNQLAKVKILALSALIKVLE 135 
SPONGE             ---KEELLKLLSNFVKNL-SRRVLSHIVPITDV-CVFIFMREKSAKVKNATLNLLINTLE 128 
HUMAN              ---REEILKFLCIFLEKM-GQKIAPYSVEIKNT-CTSVYTKDRAAKCKIPALDLLIKLLQ 136 
ESHARK             ---REDVLKLLSEVVERI-GEAVGRYACDIKGT-CVVVYTKEKAAKCKAAALDLLITLLH 140 
LIMPET             ---KYGLLELLSDFIHKV-GKKALPYLVEIKEA-SLSNYMTDRFTKIKSSALPVLIKVLE 135 
LINGULA            ---KTAILETLCLFMERA-EKKVLPYAVDIKDV-CITLFIREEKAAVKKVVIPVLIKLLE 134 
TRICHOPLAX         ---KEDLLKLITAYMEKI-GGKISPYAVQIKDV-CISLFTRDKAARVKNATFPPLLQLLS 132 
STONYCORAL         ---KIELLKFLQSYVMKM-GKKINPYVVEIKDI-CLKIFSQDHSNKAKAETLPLMAEILD 132 
STARFISH           ---KEQLLEFLHAFLLKA-GSRLLARTVEIKKI-CISAFMRDKSAKVKTKTFPVLIELLQ 134 
LANCELET           ---KVETLSFLLAFLEKI-GRKIQPHAVEVKEV-CMAVFSRDRLSRVKCATFPVLKKVLQ 135 
                             :                  :                 :      .      
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APHANOMYCESe       HYA---------PPSASFQLPRLIGRLLDELKS---SKCTQTVKGVILELLGALLQKYPQ 200 
FLATWORM           HAV-----GS-SVDGNQLNVGQLCERLRLEVGQ---RQTSEGVTQGLYRALGSICKHYPE 176 
STYLONCHIA         TFN-----SK--EIEEMIRPNDMMVMLLDEIK---LRKPSATVKGTIWTLIGLLHEKYEQ 178 
TRICHINELLA        ECIKYSSVLSTESEELNFCYDELLHCCLALIDSL--KKLQNGVKKGLFIIIGSLCQEIPE 189 
HETEROSTELIUM      MKL-----TD-NINPEVFGVREMSDLLLLQFT---CGKLTQTVKAELLETVGLFTEYFTG 218 
GLOMUS             SSK-----RI--IDPEKLNVRDIISRYLEIFFVRTKGTSGVKAKAGALDMLGIIAHRFPE 194 
MOSS               LNM-----AR--LKPAMFAVDQELSTLLMLEFRK--AKTNSTLKANIIQLLGDLIEYFRE 186 
TERMITE            NG----------PWNDNLNVDELFDKLINPFKSNKSNTMPAKVVQKHLHILGIIVHKYPE 183 
SALPINGOECA        HEQLFTDENR-GQLLRELKADDLLKKYLDPFHSS-ASKLTQTVKRDMLHAIGLIISLSPA 192 
ROTIFER            LTK-----GE-YEITAKMNIPKLADDYFLSLANQ--SKLSSSIKANILSILGRICWYHPE 180 
SHRIMP             KCG-----SH--IDIQEINVDQFIERLCIDIR----SAKGSTVLQHQLQTLGMLMYSYPQ 185 
SCORPION           LCS-----GA--ISSEQFNLQKIVNKIIEYLAQA-SSKITPTVKQQAYYLLGISSRHYPD 187 
SPONGE             LCG-----KT--EYSHDLDIPKIADKFFQAALLP--TKHSATIRGGIYHLLGVLCEWFPE 179 
HUMAN              TFR-----SS--RLMDEFKIGELFSKFYGELALK--KKIPDTVLEKVYELLGLLGEVHPS 187 
ESHARK             SKL-----SS--SCLQQFKIGELFNKFYGDLSQK--SKFPDTVLEKVYELLGVLAEVQPT 191 
LIMPET             LSV-----GS--NMGEDLKIQKFIEKFFMELTKA--SKLTATVKGKIYYMLGVICEIYPE 186 
LINGULA            LTE-----GS--QMSEELNMREMIELFFMELSRK--TKHQASVKRELYKLLGIFAEVYPE 185 
TRICHOPLAX         SKL-----HS--SVVEELAISKLVDKYMSACKQP--TKYSSTVKSGMYSLLGTIAEKFPE 183 
STONYCORAL         VKL-----ES--SVVEKLDVPKIFDKYFGACIQP--VKHSSTVKYWLFSLLGTIAKVFPE 183 
STARFISH           RSA-----SA--QMEADLDIPKMIELYFEQLMQP--SKLSQTVKQGIYCLLGVLAEIYPV 185 
LANCELET           LTI-----HS--QLGDELRVSDMVDRMFLELTMK--SQTTATVKSGALSLLGVISEVYPD 186 
                                    :                                :*         
 
APHANOMYCESe       EMDS--SRENI--RSWIEAAL------DKQF---ASNSPELQIINGSFTCLAEIITANTY 247 
FLATWORM           EFQP--VAVKI--SVNVVKSL------VQKI-KSDHTKVQFAVIASLFEFLSNYFCHFSL 225 
STYLONCHIA         LNDFKVESQD-----VGFQEL------VAQM---KSEKPEIKAIIGMLKGFTHSLVGECT 224 
TRICHINELLA        KLITADYNYALLFANIMSEEL------KNQMC-SSIHSPSYSVIEGCFLGLNDLLAHFSN 242 
HETEROSTELIUM      IMFD--KSAQL--ISIFMETL------GSQL---KSKTPETFLIKSSLLGLNSLLLNFSS 265 
GLOMUS             YVDF--EKNKI--LRVFLANL------KEK-----------SLTDAAFTGLYSFLFAYSD 233 
MOSS               SFEE-ENVLAI--LKLCLDTL------EEQL----QKSPQLVLMAGAIKCLDSLLMWFND 233 
TERMITE            CLRP-EETRLL--LRIYLSEL------EMQT--SHATAVKYQIIAGCLNGLTEFLYVFPL 232 
SALPINGOECA        FAAS-SLSTSV--LNVYLSEL------RKQMT--GTKAPELPTVEGCFRGLTAYLKTNPV 241 
ROTIFER            VISS--KSNKC--LELFLTTL------KNEIN-AKFRKSDLSLIAGALDGLNSYLNNFSV 229 
SHRIMP             NLRH--QSPLI--LKIFKGQL----------VKHTGSKPDLNALAGVLRGLALYLHHFPE 231 
SCORPION           CMQL--CSERL--LNWYLKDL------KFHT--TSNQKSESSIIVGCLQGLNEFMYQFPL 235 
SPONGE             HLVK--ISSRL--IDIYMSNL------KSEMTVKKTKKPELPIISGCLYGLTAYLNNFSQ 229 
HUMAN              EMIN--NAENL--FRAFLGEL------KTQMT-SAVREPKLPVLAGCLKGLSSLLCNFTK 236 
ESHARK             EMLH--NSEKL--FCAYLNEL------RVQMT-SATREPKFLVVSGCLRGLTALMINFTK 240 
LIMPET             YMTT--DSTKL--LDIYKSSL------KSQMM-SKTNKPEMTIISGCLEGLTSYLVNFTQ 235 
LINGULA            GMVN--YAERL--TDLCVRTL------QAEMN-KKTGKPEIPVMTGCLEALSSILTNFTQ 234 
TRICHOPLAX         YIMP--HAQQL--LTIYLNTL------KSQMT-GKNTKLDMPVIYGCLRGLTSYLYNFTQ 232 
STONYCORAL         CVIS--HSDHL--VKHYVSVLKLENLIPMQMT-RKTKKPDMLIIAGCLRGLTSYLTNFTQ 238 
STARFISH           LMSG--YSERL--LSVYIATL------NQQMT-SKTRKPELTVIAGCLTGLGHYLVNFTQ 234 
LANCELET           LMVQKDHPDRL--LKVYISML------KEQME-SRTRKPEMLVISGCLEGLTHFLVNFTQ 237 
                                       *                        . :  :   :      
 
APHANOMYCESe       D--EG-----FRDKLFKYMHVTL-ATATSGNLSRLAIVKSCLLLLGRHIQVFSENIVRSD 299 
FLATWORM           E---EPD----LKQVYHLAVKVI-AGK---NYQRYEAPKQALLLFANHCPVFSAFLADN- 273 
STYLONCHIA         L---DQD---QLDALYVCLKTAI-QPIL--DMQHKGVMKSAMKLLGTHINLFKKHVTRH- 274 
TRICHINELLA        LFDGACR--MSCSELFNLIKKAC-NPKN--DVHRLGHLKAALSLFISRVQFFRHHFLDE- 296 
HETEROSTELIUM      DFISGSS--KNVQLLYQYLYICL-DPVS--SSQRFDIPRAAMMVVQRHTSLFKQYLTEQ- 319 
GLOMUS             SIKKENQ----DAYIFKCIMNSI-TMVE--NDRTYSIVKTGLQYIIDHSNIFGEFFLRE- 285 
MOSS               SLPAGGS-VENSRRVFTCIEQVL-WPRE--ELKRYEPLKASLRLLSRHAGLFRMRLIES- 288 
TERMITE            KPQEK-----EARRIYDCVTAVA-RKH----KEMRVAPRCALGLIQAHGGQLAKFLYDE- 281 
SALPINGOECA        SCDPSARQATPGVQIYNYVKMAI-NPDVTVKMTRFQVPRAALDLFALHADQFRSMIATD- 299 
ROTIFER            S--ETSD---HLRAVFNFIKLSLLSSSE--DLSRYAVPKSALNILIKHCRQFDELIYSD- 281 
SHRIMP             GIDDDPQ---LFTELYKHIHKVL-NPDL--NLPRRDAQRAALELIHTHGAKFSSQLFED- 284 
SCORPION           QDTEDTE---KAYQLFKFIRIIL-SKR---DVKTYDMAKASLTLLSSHASLLAQFLYED- 287 
SPONGE             SASEGSV---YAQDIYKYTRMAI-DPLA--NLTRYEVPRAGLSLISRHAAQFREYLVKD- 282 
HUMAN              SMEEDPQ---TSREIFNFVLKAI-RPQI--DLKRYAVPSAGLRLFALHASQFSTCLLDN- 289 
ESHARK             SMEEDPK---ASKDIFDYALKAI-NPQI--DLKRYAVPLAGLRLFTLHSSQFGTCLMDN- 293 
LIMPET             QSGD--D---SCYYIYKYCKMAL-KQST--TLTRYEVPKAGLHLLSKHASQFNEFLIDD- 286 
LINGULA            SAEEG-K---HSYDIFKCTRMAL-NLE---ETARYDLTRAALTLLKRHASQFSQFIYEN- 285 
TRICHOPLAX         SVEEESK---YAADIYKYARLAI-DPKV--ELPRYDLPKAGLNLIAKHAAQFCDYISRE- 285 
STONYCORAL         SVSEGSK---FAKDIYTYGRMAI-NPQV--SLSRYEVPKAGLYLFAKHSAQFKEYIAKD- 291 
STARFISH           SVEEGAK---HSKDIYRFARMAI-DPTV--DHTRYELNKAGLNMFAKHSAQFGPYLYSD- 287 
LANCELET           SVEEGSA---HSKDIYNFTRRAV-SPQV--EMARYDVPKAALWLLAKHAAQFNEYLMND- 290 
                                 ::                         :  .  :   :   .     
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APHANOMYCESe       TYQFYSMLLFCCTSSNKKVRKPAFSCLDGAFDIIAQGLVCDVA------QNKKHFNKFLK 353 
FLATWORM           YEVLFEQFFRWSTHHNRDLMHVGMLAFDAFVKSVSTAATSAASAESATPAQKKLFLFFLQ 333 
STYLONCHIA         AIELVALTLKLCVNENMETRDAANEMLVHIMQEISDGITIDSS------IHDDIFRKIMK 328 
TRICHINELLA        YSLLNECFSHWAKHYDREIKTYSLNAEDLLIRELATELITKVDS-D-PNHVRSVYKYFCN 354 
HETEROSTELIUM      SEKFFARLEEWCKHINKKNRDLAFNTIDSFLQQIANELTVGNR--S-IESDQATFKYFIR 376 
GLOMUS             YKEIWQCLWKLRVHRNPEVRNAAFKAIWAFLKQIAKVLNSATEF-----KEFDCVDYFML 340 
MOSS               GIRNMHWLQEHCTHSNAKIRDAALPAYDQFITHVSSALVSDS---R-IRNAQALYTAFVK 344 
TERMITE            YKFWHEFLLKWINSAGE-DHKAGVSALDVFYNQVASILKDNT-----SETGHHVFLYFIN 335 
SALPINGOECA        FELLLQYLSDSCEHHNKDIKASAFRALEAFLQQSVAHMTKAG---K-SKDTMFMFGTLFK 355 
ROTIFER            YKEIFDRISQWSEHKNYDMKKLAYLALDSYYKSLAEMIRVKSNTET-DKCR-LIFKYFIQ 339 
SHRIMP             CTQVFQWFVKWCGSRNRDDHKAALPAMDTFIVVIANMLELQAM-ED-DKRGVKIFKYLLQ 342 
SCORPION           SMNIYKIIEIWTNHSNREVRSLGYNALDAVFKQISDMLEQNY---E-DSCKAEIFKFFIE 343 
SPONGE             SEHMYESLSSWSNHKNKECRVVAVNAIGSFFREVSTQISDPSI--S-RELGISNYKFFMK 339 
HUMAN              YVSLFEVLLKWCAHTNVELKKAALSALESFLKQVSNMVAKNAE------MHKNKLQYFME 343 
ESHARK             YRTVFEKMKKSCGHTNSEMKKASYSALESFLKQVAIQVAENAH------LHKDKLEYIMQ 347 
LIMPET             YEDMYDRLYFWSHHHNRDILHVGMCAMESFLKEVNMSYLSFG----------DSVFFFIK 336 
LINGULA            HERLYSVLLAWSQHNNKDVSSLGMEALEAFFKQMAEMLATKAE--E-GHPDRAAFAFFIR 342 
TRICHOPLAX         AEALYEVIYRWCRHRNRDIRAAAFHALEEIMKQIAEYLVNE----N-DAANINIFKFFLK 340 
STONYCORAL         YEVMYGDLYRWCKHHNKETSYAAYAAMEAFFQQISLYFVGRH---G-DKSDLAMFMYFIK 347 
STARFISH           HQDLHEAFNKWSAHNNPAVKAVGFAAQEAFLQQIAEILVERAAK-R-DASDMAVFRFFVK 345 
LANCELET           YEDMYRKLYEWSQHPNRDLKQAGYAALESFLKQISDMLVARHEKEN-NKADLAVFKFFIR 349 
                                  .      .                                  :   
 
APHANOMYCESe       EFLSCLT-------------EK--MSDDKVSIALAGLGSFAAIIPVFMGDGALSKIHTRL 398 
FLATWORM           QFRQILD-------------SD-GSSWKTVSVAVRGFGYFAEAAKKLLAPPDMRQVYADV 379 
STYLONCHIA         EFETILN-------------NETNQTNVLLISTIKAVGIFSKAIKTKSGDDALREYLSKL 375 
TRICHINELLA        QFDEIFS-------------NT--SGIREISMISKSYGRLFQIGKALYGEEEVCKVLRKL 399 
HETEROSTELIUM      KFYSIFE-------------NN-NSTPFDISIAIRGCGRFAAPVKAFIGEWELKSLLGSL 422 
GLOMUS             IFDDIAGEIKKTSDQQLNKEEQ-DQKTKDISIAVRGVGYFACSVKRLDKEERYKPIFQNL 399 
MOSS               DALDVLN-------------AQ-DADPKRISLAIRALGKLAACIVKFSGKESLKDAFHRL 390 
TERMITE            FFKNKML-------------SS-STSSYDMKLVIKAFGLFAAPCRVYMTPQDVLYMFTVV 381 
SALPINGOECA        RFKAAMG-------------EA--ASHRAVAIAIRGYGYLAAPCKLLCGVDDLRLMSDDL 400 
ROTIFER            KFYKNLT-------------DG-NKDLKEMVISIKGYGAFAGPCRELMDTKDMKLMLNII 385 
SHRIMP             EYNKMLE-------------TS-E-STSKLSLAVKGYGLLSGACRQFLSPVEVHTMFSQV 387 
SCORPION           KFQLMIK-------------CS--ENIRRVSTAIRGFGYFAKVCKLYLTEKDVKYMLNDV 388 
SPONGE             CFRSLMN-------------DP-DINHRLLSIAVKGYGHFAKPCRLYGSMEDLHFMFGEM 385 
HUMAN              QFYGIIR-------------NV-DSNNKELSIAIRGYGLFAGPCKV-INAKDVDFMYVEL 388 
ESHARK             QFYDIIR-------------TP-ESSMKELSIAIRGYGLFAAPCKA-VNSNDVDFMYIEL 392 
LIMPET             QFRQIMN-------------SS-ESSDKEVSLAIKGYGLLAGPCRRFLNVTDVVFMLSEM 382 
LINGULA            QFRETLD-------------NP-HAKQNEIASAVKGYGAFAAPCKFHMTAEDVKYMFNEM 388 
TRICHOPLAX         KFRSIID-------------SG-SSDAKELAIAIRGYGYFAAPCKTLLKKDDVRFMTMDL 386 
STONYCORAL         TFRRIID-------------SV-LSDTRQMAIAVRGYGYFSKPCKLFMQADDVRFMFSEI 393 
STARFISH           RFRDIID-------------NP-QSDTRALSSAVRGYGYFAAPCKLFMTDDDVKFMFTEM 391 
LANCELET           EFRTIID-------------TT-EAGTREMSIAVRGYGFFAAPCKMFLSESDVKFMFSEM 395 
                                                :     . * :                   : 
 
APHANOMYCESe       VKYGEDVMAMREKMK--------------FKWMLLCRFTTCYGHFVRNMQSNEA-AVENF 443 
FLATWORM           VQRAEDLFTAESDSS-------------DERLSNLPSFVESLSNLALHLDELTG-VFLSL 425 
STYLONCHIA         TTLSQNKIIKEFEQQEDPKNDYKNFKQILKKQKQLLSFIESYSFIIQNLDSEPSDEVTQH 435 
TRICHINELLA        LQRFEYLSTTSSDAQ-------------QQNVYHITNILEAASRGLLCLSKIAD-DVWQL 445 
HETEROSTELIUM      FKFSEKLMVVKLENI-------------DEIVMHLSSFINAFSNILFEIKDIEY-WYMEH 468 
GLOMUS             LNPSNWAISNLNEIE------------ITHALSQIPLYIEAYCFIGREYDEIFQ-QLMET 446 
MOSS               EPFGSLSRL--GDGR-------------EGSLGYAVTLVGAFADMVIHLDDVED-LMVTF 434 
TERMITE            MQRAEQIYFKEGDIS-------------NADLQNLPDYIESLSSIMRQLSAVTN-EQLVA 427 
SALPINGOECA        ARRCQQLYFHMGDDE------------QEESAIHLASYIDAIARLIQQLEESGD-VFLPI 447 
ROTIFER            IDICDRNFLSADSAQ--------HNEIYDEKIFQLSSFIESLSCVCSQIDSFSE-GSLNT 436 
SHRIMP             LTASQHAFYQSGDML-------------ENKLTNLPSYIESLAIIISNMDVVNS-GILEN 433 
SCORPION           IKKSEQHCLNEEKIL-------------DERIQILPSFLDSLSSIVLQLQEISE-SSLNY 434 
SPONGE             VQRSEQLFLASVDFTTS------SSSVAFEERFLLPTFIEALANISKEIQNLPD-VCLSS 438 
HUMAN              IQRCKQMFLTQTDTG-------------DDRVYQMPSFLQSVASVLLYLDTVPE-VYTPV 434 
ESHARK             IQRCKQMYLTEADTE-------------DDNVYQLPSFLDSIASVIFHLDKIPG-VYTPV 438 
LIMPET             LNKCEQQFLLKVGEN-------------QDKMYGLHSYLDAIANIIKEIDELSE-TYASI 428 
LINGULA            MQRSEQIFFSKNELK-------------VDNVYNLPSFIESLARIVEQMEEVSD-TFLVS 434 
TRICHOPLAX         LQRSEQLFFI--DVN-------------VDKIQYLPSFLEAFASILNILDEVND-TFTRS 430 
STONYCORAL         MQRSEQFYLSQSDLS-------------EDRAQHLPTFLEALSSIIEELDKISD-SVLAC 439 
STARFISH           IQRSEQLYLQQGEVS-------------DDKLNQLPNFLEALASIMRQLDVLSD-SFQAA 437 
LANCELET           MQRSEQLYFGTADSM-------------EDKVHHLPSFLEALASIVQHLDQLSD-MFVTS 441 
                       .                                   .        .           
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APHANOMYCESe       AVTLACRILEAYPSSAIYVKYQAEISLVSIFQALPTG------NAIDRVIRHGILLTVST 497 
FLATWORM           LARLSVTVCHMYPRVSERMGRVGLRAVAHALHRLRSRRPGLAKAFAAQVVYQSLVRTCSH 485 
STYLONCHIA         FLKVCEIGVRHHRKLYQKYRDRFYEALASFTKALSKH-QKAFANWIQKFVDLSLIQTLKI 494 
TRICHINELLA        VERFHVTLFHNFPLMEKRFYHRCKVINVATFAAAYGH----NYQYIQSIVFQSLIRVIAS 501 
HETEROSTELIUM      LEQAVATYFIIFPYLFTVQRERYYSAVNRLLSSLYHR-PEFLKTLLGRIVRQGLLITFSK 527 
GLOMUS             IEHEVGLMMIYFPRMVYDLRLRCVNAFEHLLWMLYLKGRGTMEKFVSKSFYQTLILTCSD 506 
MOSS               IAQVTGSIFFLYPQLFAKQKQAVYTALRNLLKALYPK-GPVYFLFLRNIVWSSLQRAME- 492 
TERMITE            LQCLTVQLIENFPKLPKPFHWLAIRAITVTLSSLAESGGTFLEEFLSNVVYQGIIRSCKH 487 
SALPINGOECA        LERLIVLLLEAYPSMYRTQRASVHLSLTRCFVSLYHK-GSTLQTFFAKVANHVFLSACSQ 506 
ROTIFER            MEKLVILAIDCYPKLVKRYNNQISLAIAALFLAIQR--TNFSDEFISRIIYHSLIRIFSY 494 
SHRIMP             VQQLSSALVEHFPLVSSFKRFLAYRALFRLFFTVYNK-PGYFHEFLHTFVYKAIVLSCSH 492 
SCORPION           LEKLAVFQIQNFPYLPSPYHFLCYNSLIKLFLAVHSK-GPQFKGFLNKIIYQGIIRTCSY 493 
SPONGE             LQKLSVLLFHCYPFLSSHVRYQGSVSLLKLIMAVSSI-PTSFKQFLSHIVYQGVIRSCSL 497 
HUMAN              LEHLVVMQIDSFPQYSPKMQLVCCRAIVKVFLALAAK-GPVLRNCISTVVHQGLIRICSK 493 
ESHARK             LERLLVVQIDSFPLYSARMQPICCRSIVKVFVALAGK-GPVLWNFISTVVHQGLIRVCSK 497 
LIMPET             VEHLLVMQIQNMPMLNEKMHFMATKSVIHVLLALMCK-GSVFNQVLSGVVYQSVIRTCSH 487 
LINGULA            LEKLVVCLTEHFPSLYKKRKLDAVQSILGIFHALISK-GPTLRIFLGRVVYQGLIRTCSH 493 
TRICHOPLAX         LEKLTIVLFENFPYVINELHSLCYKSLFELLLALHSK-GAALKNFLSRVVYQGLIRTCSH 489 
STONYCORAL         MERIVRVLFDKFAILNKGGKFLCCKALIRVLFHLSSK-GAILRNFLSEIVYQGLIRTCSH 498 
STARFISH           LERLVVVQVSSYPRVPNKYQYLSHQAILLVLIALSSK-GATLKNFLSRVVYQALVQTCSH 496 
LANCELET           LERLVVVLFENFPRLGKKMHLICQKAILKVLLALVPK-GATLRTFLSRIVYQALIRTCSH 500 
                                                                        .       
 
APHANOMYCESe       QLNPSQEETLYH----------------PDTGLPEPRLLFEYEILWRNLLKRLKDQK--- 538 
FLATWORM           EHPVYQSDTEAGSSPGSASDSAADPVQGDASNSVRKISYKDYLRLWLCLFSLEKEKK--- 542 
STYLONCHIA         PDAVLFG------------------------GESPYESLQDAVQFWREWLNKDKIWS--- 527 
TRICHINELLA        LPSVGK-------------------ESIVLAKDENTFHLADYLPFWKMLLDSEFVDL--- 539 
HETEROSTELIUM      PHEALLPH----------------------LNTGDTPWYEVYKEVWYHLLHPKPSDISRG 565 
GLOMUS             AIQLQNRSDLQNA------------NSKDMIDVVAEHTYQEMFFFWENIFKDSTLSW--- 551 
MOSS               PVDE-------------------------ALEEGSVQLWRHYVELWSHLIDFSSDQG--- 524 
TERMITE            QIAIDVELQKGQ-------------------FHENVFTYKDYIPLWKELLSVNNFQK--- 525 
SALPINGOECA        SIRDTEDMAEDA-------------------------VAQSYLALLRQLLKGSGLVK--- 538 
ROTIFER            KTLYSVNQEDTSD------------ETNEPMSSIIVTTSLDYVMLWSNFLGLQEFSD--- 539 
SHRIMP             APEVESSPGEQGSSW--RGKAG--GGEEWKGLKNEVVTFSSYIPLWTALMVPEKVAN--- 545 
SCORPION           PVRFEIEAREENMS-----------GDNLELKNPREITSKSYSSLWENLLYIVRNKE--- 539 
SPONGE             PVVIEAVQGDDSAVV---------TAAPLADSNDKVMSYLDYVQLWIQLIDYKKLKG--- 545 
HUMAN              PVVLPKGPESESE------DHR--ASGEVRTGKWKVPTYKDYVDLFRHLLSSDQMMD--- 542 
ESHARK             PVLLPGEGTGRSESG--LQQQS--ASEVMWTGKWRVPSYKDYLDLFRSLLNCGKMKE--- 550 
LIMPET             PIVLETEQTDDDTLY-------------NVDVEKQSISYKSYLNIWNLLMDSPEIKV--- 531 
LINGULA            PVATDLGEVEAE------------VDMEMQMESEKKITYKDHLDFWNMLLGSSHLKV--- 538 
TRICHOPLAX         PVYVETDSDLNI------------SQDSVILETGPRISYKDYISLWKNLIQATEIKG--- 534 
STONYCORAL         PVILKEVNGESTIMEER----------EVYEGSTPNTSLKDYLELWEYLLDKDKLKD--- 545 
STARFISH           PVVLDGSPSIDH--PVLGNDDQ--DTEADILADARHITYKDYVKLWASLLDSTHVKE--- 549 
LANCELET           PNVIEGVTAEDEDLPVASGEEG--GEQQPQQPPVKRFSYRDYLELWGNLLDSSRLKE--- 555 
                                                               .    :           
 
APHANOMYCESe       ------------------------------------------NHGKIIDVFMKSILEVFE 556 
FLATWORM           ------------LCDYV------------GMSAA----EARSISGGIFDAFLSSVLAIIE 574 
STYLONCHIA         ----------------------------------------EYTCQYVYGELIQRVIRIIS 547 
TRICHINELLA        -------------SEFG-------------FDRA----MQVNIQRTLFDCFMKSFLEIVR 569 
HETEROSTELIUM      IQMEVEQHVVQQVKQEEGEKEKEKEKD--SISIS----TSEDIIQLLYNEIVQTMITFIR 619 
GLOMUS             ------------IIDQSGFL----------IDENRLNTIQLEFFSILYDEFISSVFKMIR 589 
MOSS               ------------LQLEAGLDEAESFEELVTSDVGNVGIIESSLRESIYDAIMHCVIKVMN 572 
TERMITE            ------------RST----------------SLT----QTQLIVVKVYDKLVNTVLVLMK 553 
SALPINGOECA        ------------IPDEE-------------MTHE----DRNAMLRTLYDETLKAFLHLIN 569 
ROTIFER            ------------LKSDN-------------LD------DKKKIVEIIFNEYIESIIKIMN 568 
SHRIMP             ------------IKVSG-------------MPAT----VMTEMSNFIYSEFISCILEISE 576 
SCORPION           ------------LNHIG-------------ISLE----DRHNLLQLIYDEIISVVLTLLK 570 
SPONGE             ------------MGM-D-------------FDLE----LRQSIHQLVYSEFIQSLLNILR 575 
HUMAN              ------------SILAD-------------EAFFSVNSSSESLNHLLYDEFVKSVLKIVE 577 
ESHARK             ------------FGLVD--------------TLQMINLPLQSLNRLLYDEFIKSILKIIE 584 
LIMPET             ------------VLFES-------------FALF----ILTQLTDALYNELMNSVIKVLN 562 
LINGULA            ------------HSKLT-------------PD------EKSALTQAIYDELVRSTLKILS 567 
TRICHOPLAX         ------------LTLIT-------------TDRE----HIIYVQRSLYNELLHSLQRILL 565 
STONYCORAL         ------------ESLLG-------------KQLE----ERKVMHGLVYDEMIRGILRIIH 576 
STARFISH           ------------VQAMG-------------MNYA----DRRKIHIILYDELIFSILKILS 580 
LANCELET           ------------LSQWG-------------VAVA----DRQAMHRMLYDELVTSVLKVID 586 
                                                                 : .  :     .   
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APHANOMYCESe       RLDLRYKQKENKTE---ED----------------------------------------- 572 
FLATWORM           RLDLSACRLSDLEPPVTAASEA--------SSS---------------SATTDEDSAAPI 611 
STYLONCHIA         DLNLTYKVEKGRNNNKDGNQDE--------SNNNNNGRDPQILNQEL---------TGLH 590 
TRICHINELLA        LLSFETKAFQDVEE--------------------------------Y---------TFRF 588 
HETEROSTELIUM      KLDLSYSTKEEEEERQEKEKELKKQQVKDKDKGGEEEKEEEEQQEEEDVTMEDQQQDGLF 679 
GLOMUS             TLNLAVTEASDVSL---------------GTSITKNNDHEVDA-NLI---------AIAG 624 
MOSS               ELNLKYRVKPARTGKYSEE---------------------------L---------DAGP 596 
TERMITE            KLDLSTRKKTNIEAL---STSG-------G-------------ASEA---------DIPV 581 
SALPINGOECA        KLNLTTHSSSDAE---DEDVAV-------ATSGVK------EEEPHE---------VDDV 604 
ROTIFER            KLDLAAVKNDGSEVN--------------GGEQ-----ENVDKNQSD---------LGVS 600 
SHRIMP             KLDLTTYKQNELQ---QQEEVS-------G-------------SDEG---------DPAT 604 
SCORPION           KLDLATTHSMQDSEIKDSNLK-------------------QFETSEL---------YSTV 602 
SPONGE             KLDFTTASTTEDGIMANEGEGG-------GGSGGG-----------D---------PVIT 608 
HUMAN              KLDLTLEIQTVGE---QENGD--------------------EAPGVW---------MIPT 605 
ESHARK             KLDLSVEKQNQRE---EEGSG--------------------DVSNGN---------VIPT 612 
LIMPET             KLDLTSTTSTELT---EQMDEA-------STSGGD-------VTMET---------DDVS 596 
LINGULA            KLDLTSVRGSEDT---DQGDSA-------GTADKG---RP----VTP---------FLAS 601 
TRICHOPLAX         KLDLTSSQQTTIE---EETQ--------------------------S---------SEGT 587 
STONYCORAL         KLDLSSSKGSSAQ---EGDILG-------KSSASD---VPASATADK---------EVSL 614 
STARFISH           KLDLTSNKDTTEL---QDQVA-------------------VD-SDST---------EDAS 608 
LANCELET           KLDLTTSKQVETG---NEELT-------------------ADVSGSQ---------DGTT 615 
                    *.:                                                         
 
 
APHANOMYCESe       ---ASEFEPLIS---RDQTIALNLTEFCERWLPSVQSS-IQPWIPLFLKWIFSRSRESPL 625 
FLATWORM           TDTLQGMVASTP---KDIVIFVNLVDFVEELLQHHRAGPIAKWFYPLCQALIEKSAENPL 668 
STYLONCHIA         QDYIVQYIANNN---TDQQFLVRLSNFAEMFLLQCKDQWFLKWIPQFTDTLIKKASQTPR 647 
TRICHINELLA        GNPVFNVIPTKQ---ADYDLFYNLVELCRSVIMNGSHVLFEPWLQPMLTMLLELSSRYPM 645 
HETEROSTELIUM      NIGEDTLKPSTP---KDIELFLNLVEFSKLFLARQHTNLLTRWIYIFGKEIIFGSRKYPL 736 
GLOMUS             SGDLETLQPLVS---KDFVLFQNLVDFWQLFLPRIKSELFSRWVYLAGDTLITFSTRYPY 681 
MOSS               IEPEAEMDLIEPLDMIHMRKYLNLVDFVQELLSGPCSSLILKWTYPFGRCIIELSNRYPL 656 
TERMITE            LDPESGLEANNR---KDFQVFINLVDLTRDVLMSVDCSQFEKWIQPFFYKVISESSNKPL 638 
SALPINGOECA        SDPTTSLIASRP---KDIQVLIHLVTFGQDLFSTTRTDLFPRWLHIYYSDIVTRSSKYPL 661 
ROTIFER            SDPIIGLKPQKP---RDFEIFINLVDFTRELLMNKNFDLFEKWLFKLSKEIILLSTSHCL 657 
SHRIMP             SDPVSGLKAKVP---KDFQVYMNVVSLLEKVLPLQSEDQLEPHIPRLVWFFVTQSSLQPL 661 
SCORPION           SDPFYGLQLSKP---KDFRVFMNIVDFCKDLFISKHNELFEKWILIFGLEIIQFINKNPY 659 
SPONGE             SDPVLGRQPAVP---KDFQIFINLVELAKKVIPSVSLSLFTPWILTFSQEVVSLATRYPL 665 
HUMAN              SDPAANLHPAKP---KDFSAFINLVEFCREILPEKQAEFFEPWVYSFSYELILQSTRLPL 662 
ESHARK             SDPAADLQPVKP---KDFTAFVNLVQFSTELLLERHEEFFDQWVYRFGYELILRSTQFPL 669 
LIMPET             ADPTSSVHASKP---KDFQVFINLVDFCRELLPNKHINLFENWIFTFSHNIILLSTQNPL 653 
LINGULA            SDPVSGLQASKP---KDFQVFINLVDFSRDLHTDQYCALFKRWVFTFGHQLIVMSTKYPL 658 
TRICHOPLAX         SNPVAGLKPNVP---KDFQVFINIVDFTKALLPTTRTEFFLPWIFPFGKNLVLLSTRLPL 644 
STONYCORAL         SDPVPGLQPKVP---KDFLIFISLIEFCRCVLPNYCVTLFERWIYMFCRDIIIMSSRFPV 671 
STARFISH           SDPLHGLHATKP---KDFQIFVNLVDFCRDLLPANQPALFKQWVYRFGHEVILLSCRLPL 665 
LANCELET           SDPFAGLQAAKP---RDFVVFINVVDFCRDLLPHHHPEYFQRWVFTVGHALILHSTRLPL 672 
                                   .      :  :            :          ..         
 
 
APHANOMYCESe       VSVLYRLATVVSRILAIE----VSI----------------------------------- 646 
FLATWORM           ISGFYKLLATFVTRARDAGYFNDQPVPVVMEIADTNTMESDNQDSQT---DNDEEGQSVV 725 
STYLONCHIA         ISKLYQLLKVCMQICSNHRYFEVSDDIDSV-----------------------------A 678 
TRICHINELLA        VSGFYKLLAVWVTMAEKLNYFNYTEQDKTENC---------------------------- 677 
HETEROSTELIUM      ISGFYKLLHVLLKVAKKVNYFGFIDGSNKSSSLDANGGEDDSMEIDSGK-----SSIPAD 791 
GLOMUS             VSGFYKMLGSCLTVCESIKFFDGIKNVDNE-----------NIMIQDSQD-----QLSTA 725 
MOSS               ISGFYKLLTVNITIANREGFLSVAGEDSLDAD---GG----YMNLDKKRDSTTFAGTTGV 709 
TERMITE            VSGFYKLLTVALQLCDRLHYFSDYGDML-------------------------------N 667 
SALPINGOECA        VSSLYKLLELANTIATEQRYFEAASKTAETAA---------------------------G 694 
ROTIFER            ISGFYKLATLIMKMAVKIGYFNKIDSIQTNLN---TSSDSDVMLIEDCDDPDSSMYSSTI 714 
SHRIMP             VSAHYNATTTVLTCSRQTQFFSRK------------------------------------ 685 
SCORPION           ISGFYKLITVCLTICKKTRYFQHVKKLKTKEE---------I----------------SM 694 
SPONGE             VSGFYKLLTVCLSICNKTHFFDVHDLSGQGTG---DD----DVAMET------------E 706 
HUMAN              ISGFYKLLSITVRNAKKIKYFEGVSPKSLKHS---------------------------P 695 
ESHARK             VSGFYKLLSATMKIAKKINYFKGVSTNTWKQC---------------------------H 702 
LIMPET             VSGFYKLLALCMKISNKLAYFQVNESN--------------------------------E 681 
LINGULA            VSGFYKLLAICMHATRKTAYFKDISLSRDQDG---GE----NSMI-----------VEEK 700 
TRICHOPLAX         VSGFYKLLEICMTISSSLSYFEDLNIETVTKC---TI----NAAA-------------EA 684 
STONYCORAL         VSGFYKLLEVCMKMCEKLSFFKNIKAEKPDLK---NE----NLNLEI------------V 712 
STARFISH           VSGFYKLLTVCMNICTQIQFFKCIKPSDLSSQ---ED----SMDIDL----NFSSSSSCV 714 
LANCELET           VSGFYKLLSVCMTICTKVKYFKDLDTKLLSFS---EE----SMDTEG----R-------D 714 
                   :*  *.                                                       
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APHANOMYCESe       ----PPAVQDEYIDFILGVVNAMKAYSNELLVSTSIFVLATPLSMV--------DVKMLI 694 
FLATWORM           AMENRIQCCAMLGSFAASLSARCGQLRGDLLAASLRFLLSLPASLLAV-----DRPDDAL 780 
STYLONCHIA         KKGEKQNTYNMLLTFFKELIGKQEEYQDELLTSCLDLLLHVPVQILYRQDKKTDNVQNWK 738 
TRICHINELLA        ----NSHYKLLLSDFIDHVLVESCRFQGELLVSCLRFLLALPTCIVVE------KLESIK 727 
HETEROSTELIUM      ELENKRNCFKLFAKFLKEVEAASTQYKDELLASVIQLLLSVPKQLV--------NIPVLI 843 
GLOMUS             ASPTQRASYFLFIKFFDEVSARLPQYKDDLLASCLRLVLSIPRELI--------NIQNLI 777 
MOSS               LEEDRRLCKELFRKYLQEVLVASRRYKLELLAACLRLCLSAPPLLV--------GIASII 761 
TERMITE            QPTEQKASYSLLCRFLQELLIRLQQYKNDLQVACLETVIAAPVALVVP------LLPHAV 721 
SALPINGOECA        NMLEVAATLELMSKFGKEVMVRSKQYKDELLSACLTFVLSLPLPVVKR------DFAVFF 748 
ROTIFER            SEYERVNCFHLFKKYLLEVSIRMKQFKDELLVSCLEFFLSLPKEFVII------SMDHSF 768 
SHRIMP             QDPEVETSIHLLMSYVRELLQRCRQYRDQLLASCLTLILHLPLCIVQE------IFPQLV 739 
SCORPION           SEKDCLIAFELFAKFSREVVIYLQQFKDELLASCIEVILSLPTEIVES------EINILI 748 
SPONGE             ERTDRQSCYFLFSSFIKEVVVQMQQYKDDLLASCLHLILVLPKEMVVS------DFKELI 760 
HUMAN              EDPEKYSCFALFVKFGKEVAVKMKQYKDELLASCLTFLLSLPHNIIEL------DVRAYV 749 
ESHARK             TDPEKCACFALFGKFGKEVTIRMKQYKDELLVSCLNFVLSLPHDIIEL------DIKAYI 756 
LIMPET             QEKQKAVCYLLIKKFSKEVLVRMKQYQDDLLAACLTLILSLPKEIITE------QMIDVV 735 
LINGULA            IGTDRETAFLLFSKFTKEVLVRIKQYKDDLLASCLSFILALPPELVIA------DLPTIV 754 
TRICHOPLAX         ESIDKYLCYLLYYKFYKEVLVRLKQYKDDLHVSCLSLILALPYQLIQD------DMALII 738 
STONYCORAL         DTSDCMKCFVLFHKFTKEIVVRMQQYKDDLLFSCLLVVLSLPLELVTL------DLVSSV 766 
STARFISH           SASDRCICFTLFAKFSKEVLVRLKQYKDDLLASCLLLVLSLPHEIVQA------EVAHLV 768 
LANCELET           RPSEGQACFTLFRKFVKEVLVRLKQYKDDLLASCLLLVLSLPHQIVQS------EISTLV 768 
                                 :   :         :*  :     :  *  .:               
 
 
APHANOMYCESe       PALKQALSLGTSHNDTAVAAVSALENWHQVQPN-----ALKQFYQELLPLFAPYLSTSNE 749 
FLATWORM           AAVRRGLRLGRFWPPLLEAALAALERWTAAASS----AGLSDRVAPVLAGLLAVLLSDGG 836 
STYLONCHIA         VIMQKAIDLGRNNNQLAWNSINMLEQWFNLLPM----NVTLDLYHDILPKLSDFLQVDDN 794 
TRICHINELLA        EAIKSSLKLGLNYLPIACVCMDALEKWSAEFPEDE--PQLDSFYTDLLPIFDDYLRCTSV 785 
HETEROSTELIUM      PTLSTAFRLGLSYLKLGHVGLNTIEYWLSVLPE-----EVDAHLYAILPALSDYFLISTT 898 
GLOMUS             SPICIALKMGLSYQPLATIGINAIEKLVDLQGP----QDISKWLEQILPLFNEYLLVKAD 833 
MOSS               PSLRNALKIGLRYPPLAEVAMDSLERWQAAFPE-----QLQHWLPQIIPCLNDYLVDVEK 816 
TERMITE            PAFEVIFRVGRSMLPLARLGLSALDKWYCTLPS----HLVTPLLMQVLPYLDPFLRSQGV 777 
SALPINGOECA        PAVETALSLGLGFYPLADAGLSALETWLPPALA------AGRPFAQLMPLLDKYLSAAVA 802 
ROTIFER            HCLNQALDLGVNYLKLAEDALNSLEYWLKNIPT----QLIKPYFPSILTKFENYLQASSN 824 
SHRIMP             SPLQMALQLGVSYLPLAEVCILALQLWTKSLSQ----EILSEHMPHVLPLLLPYLRSQET 795 
SCORPION           PAVQISLQLGLSYLPLAMSCLDALETWLYSLPS----ELLKEHYCKLLPSLNDYFLASDN 804 
SPONGE             PAIKLALRIGMGYLPLAKSVMEALEKWTLYIVESDKMDTLQCLVNEILPLLADYLKATSV 820 
HUMAN              PALQMAFKLGLSYTPLAEVGLNALEEWSIYIDR----HVMQPYYKDILPCLDGYLKTSAL 805 
ESHARK             PALQAAFKLGLSHTPLADAGLDALEDWSAHIPK----HIIQPHYKDILPHLDGYLKTAAF 812 
LIMPET             PAIQVALTLGLSYLPLAGIAIDALEYWCHNLPD----HIVKPHYSCILPYLDNYIRTVDK 791 
LINGULA            PALKITFKLGLSYQPLAVEGMEAIEFWRDSIPN----HLLQPHYQDILPCLDDFLKLQSE 810 
TRICHOPLAX         PAIKVSMNIGLSYLPLANAAIDALERWSSDLPQ----NIIGPYFSDILPCFDDYLKSSAD 794 
STONYCORAL         AALKLTFKLGLSYTPLAEAGLDALESWTTALPA----DKLKPFLREILQCLDGYLTTLGD 822 
STARFISH           PALQMTFQLGLSYLPLAETGLEALERWMLHLLP----DSLQPHLKVILPLLDGYLRGTIT 824 
LANCELET           PALQTTFRLGLSYLPLAHAGLDALERWLLNLPR----SALEPHFPHILPYLDSYLQTAAD 824 
                     .   : :*          :  ::                     ::  :   :      
 
 
APHANOMYCESe       G----------------------------------------------------------- 750 
FLATWORM           SGAGLTDAEAEA-------QRGGADRRSLARQSV--ARALR-SIEARRARAKNYAA-GGG 885 
STYLONCHIA         KKQKKLNDAT-------------------GGDTYQYLEMLK--------------S-GNE 820 
TRICHINELLA        DETLLVNNGFNY--NG---------EKSTFFNKKLQTVNSD-SENVL---VKADDNDSEE 830 
HETEROSTELIUM      NTSSSNQESANS-------------KTGMLMGRGAAPRMNTKSID-F---VD--PK-LLA 938 
GLOMUS             SVDNSIKEFAQI-RNTQRNRRGNFKSLDQTRKERVKSKGQKKSYKT------VVGIGQLE 886 
MOSS               ADVSEPGTSLVTEAVGTS----APTISSMSRGQLAQ--------------IKRARA-KDS 857 
TERMITE            ASGQDVIIEKELMVLGR------RNRTNYSQNKKVARK----------------KI-IEH 814 
SALPINGOECA        ASDIDVEEEMKL------------LSRSITRKREQAA-----------------VV-AVD 832 
ROTIFER            KSDLDSDEKVI---LL-------NLSHKGKGRKKLPVKLFD---------KSS------L 859 
SHRIMP             GGEAEVHTRVITVKMA-----------FARQRRKVDQKKMK-------------ES-KRV 830 
SCORPION           ISLQPLK-NIHT-----------FTKQSLVVKKKLPLKISQ---------YKKIKQ-TDL 842 
SPONGE             QLKEEED-GG--------------RGKQYATKRYARMKMVE---------KWSEGL-HQG 855 
HUMAN              SDETKN--NWEV---SA------LSRAAQKGFNKVVLKHLK----------KTKNL-SSN 843 
ESHARK             N-EAQN--NWEG---MN------INNPSRKGGSKVLFHHTK----------KSKEF-LVS 849 
LIMPET             GMVAFSI-----FMWY--------IS----CGMHIRFSLLFSSFSSF-STINCLLY-FQS 832 
LINGULA            QAGNET-NSPSTLI-ME------PKGHSYSRKKGLPIKLLK---------PAVAK----E 849 
TRICHOPLAX         DTTETLVEDS-----SK------ALKARTGKAKKLPVKVVN-------------PT-GGS 829 
STONYCORAL         IQLHNECN---TIVLIT-------SSHHTSRGRKLPLKLLK---------MKPQSQ-HQM 862 
STARFISH           QGSDAA-DVVQTVTMAS------ASSSGRAGKRKLPAKLIK---------GAS-TT-GQT 866 
LANCELET           TGSSSSSDGFQTVSLT--------AASSTRGKRKIPVKLLK---------AAA-ER-NQV 865 
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APHANOMYCESe       -----LTVQLKLLKILGSMGGYSRYVVQEEDPQ---------------L---------QI 781 
FLATWORM           AELGLAEMQKRVLLFLGSAQSSFKYQLAEIASD---------------KAATADLAAWSP 930 
STYLONCHIA         VNIERKDIALKVMDLLGKIGGNAHSIISNEQNK---------------LIERENFIKWDP 865 
TRICHINELLA        EMPNPQSVLRRIASFVGSLGCYMNRFLIDSADV-------------------GSLLRWGQ 871 
HETEROSTELIUM      QRTVVEEMQTRVIRILGKLGGQNYHLMGSVNLM---------------APGTESGVAWDT 983 
GLOMUS             KNVGLHDLQVRVLRLLGRLGGVSKFLFEDIVNNDLVYRPIPTMNPAGSKMSNNKLLAWDP 946 
MOSS               QPSPFELIQVRVQRFLGCIGGLGHFLVPEVDLL---------------QLTGTGGLAWDP 902 
TERMITE            PESELSQLQHEIISFLGQLDSTTCLALLKDPQQ------------------EEDVIPWAT 856 
SALPINGOECA        SDNPFAALKMRILRLLGAMGGQHNHELAALEHQGAG------GGSDVGEGETPPWVAWDM 886 
ROTIFER            NFDVYEQIQLKILKILGQLSADMSHSVHL-IDN-------------------EDITSWDT 899 
SHRIMP             EETAMQKIQLMILRLIGSLDPLLRLHTIP-QDP---------------DTIASAAVRWNV 874 
SCORPION           HESELIKVQHRILRFLGSVGNQYNFAMIS-ADK---------------IKIHEVAVAWDI 886 
SPONGE             SRDDITSVRRRILLLLGSLGGVVNESLSKVPSQ-------------------HSLVSWDS 896 
HUMAN              EAISLEEIRIRVVQMLGSLGGQINKNLLTVTSS---------------DEMMKSYVAWDR 888 
ESHARK             EDSAITAVRRRIVRLLGSLGGQNNRSLVTAVSA---------------EEMMKRCIAWVT 894 
LIMPET             YESKLGVIKDRVVQYLGSLGGSINYTLLT-NSQ---------------DDISKQAIAWDT 876 
LINGULA            ESSQLELLKQRIVKFLGNLGGATNAAMVQ-CTS---------------EDIAKIAVAWDQ 893 
TRICHOPLAX         KDSPLAQVRLRIVQLLGRLGGNTNSLVIR-KGN---------------DDGSSQAVAWDN 873 
STONYCORAL         TLTPLAKVRHKILRMFGGLGGETNILLLDNTGI---------------N--SSNAVVWDT 905 
STARFISH           QDSPLRSVQLRILHLLGSLGGQTNAYLLE-TSA---------------EEIAKVAVAWDT 910 
LANCELET           QESDLVKARLRIVRFLGSLGGHTNACLVTGLTA---------------EDLAKRAVAWDT 910 
                              :   .*                                            
 
 
APHANOMYCESe       --SAPLDISLAMENVH-VEIPISNILHQMKDLALTSIDRGIKSAAAEGYHAMVLYLCGKT 838 
FLATWORM           -GGRLLYFDLPFADSK-PRLYLDPLLSRCVALATESSSRQSKVAAAECLHSIVLLMTGRC 988 
STYLONCHIA         --EKRLKFTVPLYTKK-VDIYFDACLPKVVDLAKNSSDRETRVAACEFLHALIIYMIGKN 922 
TRICHINELLA        --GSHLEFICPFPDMK-FEIALDTLLPRLCDLALSAGDRPLKVAACEALHACVLFLLGNE 928 
HETEROSTELIUM      --ISRIQLQIPLGDLNGVSIYLDSVLPVIVTLATRSTHRQTKVVACELLHSIVLYMVGTN 1041 
GLOMUS             --EKRVSFNIPFPDTK-VEILFDEFLPRIVELAESAPDRKTKIVACESLHSIVIVMIGKS 1003 
MOSS               --IDRVKFTLPFRQDK-PDIWLDSLLSRMVEIALSSSDRRMKVTASELLQAVCLLMLGNA 959 
TERMITE            CLQQPLVFPLPFKDMK-LNINLEKLIPRVVELAMTSSDRYTRFTACELLHGIVMLILGSG 915 
SALPINGOECA        --TNHLKFAVPFQEMK-PEVQLDPMLPRIVELALHSGDRQTRTAACELLHAMVLYMLGQG 943 
ROTIFER            --VQHLKFYVPFTDIK-PTIYFDRFLPRVIHLAQNSPSRQTKINACELLHALVIYTIGKS 956 
SHRIMP             --QKLVKFATPFEHIK-IDIYLDDLLPHVVDLAVNSSDRQTKVAASELLHSIIILMIGTG 931 
SCORPION           NKQNHLKFYLPFIDVK-LEIFLDKFLPRIVTLSTTASQRQTKVAACELLHAVVTFMVGCG 945 
SPONGE             --DRRLGFAVPFSDLK-PEIYLDPYLPTVCELALSSSDRQTKVAACEFLHAAMLFVIGKG 953 
HUMAN              --EKRLSFAVPFREMK-PVIFLDVFLPRVTELALTASDRQTKVAACELLHSMVMFMLGKA 945 
ESHARK             --EKPLSFAVPFMDMK-PIIYLDSFIPRISELALSASDRQTKVAACELLHSVVAYTLGKG 951 
LIMPET             --EQHLRFETPFIDMK-PIIYFDPFLPHVVELASTSSDRQTKVAACELLHSLILYCLGRG 933 
LINGULA            --EKHLKFDMPFMDVK-AALYLDPFLPRVVELATLSSDRQTKVAACELFHSMVLYMLGRS 950 
TRICHOPLAX         --HKRLPFAIPFQDMK-PIIHLDPFLPRVVELATSSSDRQTKIAACELLHALVLYMIGRG 930 
STONYCORAL         --ENHLTFAVPFQDMK-PSIYLDPFLPRVVELAAKSSDRQTKVAACECLHSLVHYMLGKS 962 
STARFISH           --QPRLQFAVPFVDMK-PNIDLDRYLPRVVELALTSGDRQTKVAACESLHTLVLFMLGKG 967 
LANCELET           --QTHLQFAVPFMDMK-PTVCLDPFLPRICELATTSSDRQTKVAACELLHSLVLYMVGQG 967 
                        : :   :   :   : :.  :     ::  :  *  :  *.*  :       *   
 
 
APHANOMYCESe       ATLPRSKSS--ANEKSIYYDHWANVFPSLVMLASDADTITRSLFAPLLSQLLRWFSGISS 896 
FLATWORM           AFASTSGND-----REQLLTLWRRLLPALLPLAADEDPVVKQLFQPLLMQLVHWFSRSRE 1043 
STYLONCHIA         ASAPKGRGNQQQQEVAPFAKIYKKLFPVMIHLATEVENISRQLFEPLIFQIVRWFSNSTV 982 
TRICHINELLA        SFRTVKMKD-----RESISKAYSHLFPVLLKLACDVDEVPKQMFSTLFVQILHLFSGTDF 983 
HETEROSTELIUM      SG------G-------SFHRLYRRVFPALLRLAVDVEVVARQLFSPLIMQLVHWFTKNVR 1088 
GLOMUS             AFQLSRQ-S-----QSPFYRIYRKIFPALLRLAIDTDPVPRRIFRRLVAQLIHWYTNNAQ 1057 
MOSS               AKGPMRRRGED-SQSVHFDKIYKRLFPAILRLATDVELVTRQLFLDFVKQLIHWFTSNQQ 1018 
TERMITE            QEAQT--SH-----PDKYSELFRKLSLPLLKLGCDPDPAIHRLYNLLVLQLVHWYSSKFK 968 
SALPINGOECA        AGSGTHAAG-----EDNLSPLYRHVLPAVLRLACDVDLVPKQLFSPLVMQIIHWFSSSRT 998 
ROTIFER            VSEPEGYSQ-----SYQMTKIYHRLYPCLFGLSCDTDHFVRNLFQPLVMQMIHWFTGNRK 1011 
SHRIMP             AQKSQETQL-----KEPMAPLYRHIFSAMLRLACDPDHVTRQLFLTLSYQTIHWFTNNRN 986 
SCORPION           AQQQPELQA-----IYSMKKLYKNVLPALLQLACDVDEVARKLFEPFTFQLIHWFTTKRM 1000 
SPONGE             TQQS--VQK-----KNPMTKLYQKLIPVALQLACDVDRVAEQLFRPLVFQMIHWFTRNTQ 1006 
HUMAN              TQMPEGGQG-----APPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKK 1000 
ESHARK             SQISEGQQE-------TLYKLNRQLFPVLLRLGCDVDTVTRQLFEPLVLQLIHWFTSNRK 1004 
LIMPET             AQQPGEVQK-----RYPMQKLYKKLFPAMLKLACDVEQVAKQLFEPLTMQLIHWFTNNKM 988 
LINGULA            VQQPEGQQG-----RHPLDGLYRNVFPAMLQLACDVELVARQLFEPLTMQLIHWFTRSKV 1005 
TRICHOPLAX         AQQPGGTGS-----VTNYGNLYKKIFPAILTLASDVEQVSQQLFQPLVYQLIHWFTGNSN 985 
STONYCORAL         VTQPQGF-K-----KSPMEHLWKHVFPTLLQLACDVEQVSEQLFKPLVFQLIHWFTNNRK 1016 
STARFISH           TQQPEQRQA-----KSPMQHLYRRVFPALFRLSCDVEQVARQLFEPLVMQLIHWFTGNKK 1022 
LANCELET           AQQPGEMQA-----KNPMTRLYKKVFPVLMQLACDVEQVARQLFDPLMMQLIHWLTNNRK 1022 
                                          .     . *. : :   . ::  :  * ::  :     
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APHANOMYCESe       MYPFEAQIFLDSLIDGISS-ADDGGAREVCALSLSTFLKYASKQPGS----------TSF 945 
FLATWORM           FEGPYTALLLDSLFDRLTASSGDASVRDLAAQSLREFLTWSVRQQMPSSGADSTASFYSR 1103 
STYLONCHIA         YDHPEVESLLEALIDGASS-RNNSASRDLCSNAVAEFAKWSLKQMTDKNIK--E---NPN 1036 
TRICHINELLA        ANKMVTSCLLDTLMDGLCC-FWNSSLRDQSAYYISEYCRWSMRKVDSGGQN-MR---SES 1038 
HETEROSTELIUM      AENDETMALLNSIIDAVN--GEDGALREFGARALGEFASWSLKHAPTTKST-ANEARSAF 1145 
GLOMUS             YENQETMALLQCCLDAICD-T-WGSLRDYGAECLNEFLIWSIKQSSATHAE--E---SSM 1110 
MOSS               KENPDTMALLDAILDGLVD-PDNGSLREFCADMFSEFLQWSVRHAPPEDD-------NFV 1070 
TERMITE            LKSKEVEILIQTLMDGITH-PTDTALRDFSARCLHEFVVWSVKQG------------SHV 1015 
SALPINGOECA        -EREEVVLLLDAILTGLAD-AKNSALRDFCATCVKEFYVWAYKHSTDKLLE--T----GG 1050 
ROTIFER            YESSDTIQLLGCIMESLVD-EKNAALRDFSVNCLKEFLKWSIKHTPLSKQE--NSAPTPV 1068 
SHRIMP             FENVDTMVLLEALMEGIVT-ANDPALRDVSAQCLAEFVKWSRKQC--RQQN--S---VSS 1038 
SCORPION           INSDETKQFVQVIWDGLVQ-SKDAVFRDFSARCLKEFVQWSIKQTSVREQE--E---NPI 1054 
SPONGE             YESPDTVTLLEAILEGIEH-PTNASLRDFSAQCIKEFLVWSIKQTSKKQQE--R---SPM 1060 
HUMAN              FESQDTVALLEAILDGIVD-PVDSTLRDFCGRCIREFLKWSIKQITPQQQE--K---SPV 1054 
ESHARK             FESRDTVAMLEAILDGIVD-PVDSTLRDFCGQCVREFLKWSIKQTTPEQQA--K---SPA 1058 
LIMPET             GESSETMALLDTIFDSIIQ-ADDTSLRDFSGKCLREFLHWSLKQSSVKTVE--K---SPV 1042 
LINGULA            FENPETAALLNAVMEGLID-PSNASLRDFCARCIEEFLKWALKQTSPAQLR--K---NPH 1059 
TRICHOPLAX         YESVETIALLNALLDGVIH-STDSALRDFCAKSLREYLHWSIKQTTKKQQE--K---TSN 1039 
STONYCORAL         YETPETMALLDAIVDGIVH-PVDTSLRDFSAQCIKEFLQWSIKQSSEKQLE--K---SPI 1070 
STARFISH           FESEETTALLNAMLDGVIH-PTDTSLRDFSACCLKEFLKWSIKQTSKKQQE--K---SPI 1076 
LANCELET           FESEETITLLDAIMDGLVH-PTDTALRDFSSRCVREFLQWSIKQTTPKQLE--K---SPI 1076 
                        .  ::                *:     .  :  :: ::                 
 
 
APHANOMYCESe       SAHTLFERLFALSSHPVRSCRLGIALVVNQFYRDFREDQEMVDIYAISIQKYLLLAIKSE 1005 
FLATWORM           NVKSIVKRVCLLALHPASSKRLGAALAFNAVYAQFREEDSLVNAFAFELLHCFMRSIQLA 1163 
STYLONCHIA         NIKSLIRRIESNSNHPDPFKRLSSVLCFSKIFSVIREHDPLIDRFCMEIAHNVLGSLKMC 1096 
TRICHINELLA        KVELLVQTIITFAVHSSAVKRAGAAVAFNNLYKIIREKRWLVDIYILEMFFTFMKSLYLA 1098 
HETEROSTELIUM      NFKSLLKRVYSLAAHPSAQTRMGAAASLLSLIRVMREDDNLISVFLFEIAHQVLLSMRLC 1205 
GLOMUS             NMKSLLKRLYNLCAHPDYTKRLGASLAINNIYRVFREEEYLVDQFTFELLYWMLVNLRLS 1170 
MOSS               NVRSMLRRVYNRMAHPNPYHRLGAAMAAHRMYPVLRENGAIVDRYIFEILFFCIKSLKLG 1130 
TERMITE            NIKYVMKQIYSFCLHPCPSKRLGAALVLNSVYTVLREEESVVNQFWLELLYHMVMNLSLS 1075 
SALPINGOECA        LVKVLLKRIMSMAAHPNAFQRMGAALAMNNIYTRLRESDTLVDVYVCELTDVFMRSLQLA 1110 
ROTIFER            NAKSILKRIFNFLTHPNANKRLGACLAWNSVYTIFREEESIVNRHIFEILFYLIESLAMS 1128 
SHRIMP             NIKSIIKRIFSFCKHPSAFKRLGGALAWNSIYREIREDGQAVDIWTLDLLAHLMTSLDLA 1098 
SCORPION           GMNVVLNCLYNYSLHPNPYKRLGAALAFNSIYTIFREEESLVDKFTLEIAVHFIESLAIA 1114 
SPONGE             NTKSLLKRLYSMSGHPSTAKRLGAALAFNSIYTVLREEESLVDVFIIEMLVVMVNSLKLA 1120 
HUMAN              NTKSLFKRLYSLALHPNAFKRLGASLAFNNIYREFREEESLVEQFVFEALVIYMESLALA 1114 
ESHARK             NTKSLFKRLYSLALHPNTFKRLGAALAFNSLYREFRQESALVDQFIFEVLVVYVESLALA 1118 
LIMPET             NASSILRRIFSFALHPSVFKRLGAALAFNNIYQIFREEKSLVDRYTFQILVHFVESLSLA 1102 
LINGULA            IPKSIFKRIYSFALHPSPFRRLGAALAFNHIYRVFREDEVLLDIFTFEILETFIESLAMA 1119 
TRICHOPLAX         NAKSLLKRLYSLASHPSAIKRLGAALAFNNIYVVLREESTLVDTFIFEILVNYVNSLALS 1099 
STONYCORAL         NIKSLLKRLYSLALHPSASKRLGAALAFNNIYTVFREEASLVDIFVLEILVNYLECLCLS 1130 
STARFISH           NTKSLLKRLYSMALHPSSFKRLGAALTFNHIYTVFREEDSLIDQFVCEILVTFVNSLALA 1136 
LANCELET           NIKSLLKRLYSLALHPNPFNRLGAALGFNSIYRDFREESSQVDMFTFELLVTFVESLALA 1136 
                       :.. :     *     * .       .   :*:    :.    .     :  :    
 
 
APHANOMYCESe       GSD-----S--------ALSLHHAVDHMEKIILKSAP-TLQHENPDRMILGG-----SGC 1046 
FLATWORM           DAD-----DA---SLGTVEQCNLALDHLERIMVERAA-TLKVESQGRRTPLGSKWTS--- 1211 
STYLONCHIA         HNS-------IEFSQEVIDNCIMMLEKVSKVVQRKIS-ILMNVNPKRSIH---------- 1138 
TRICHINELLA        END-----DE---LYGTVDECKQAIKHIRRIILHNLD-MLQIHNVQRRTPNE--WSQ--- 1144 
HETEROSTELIUM      GAVADEGDDTTTLEVEVGEKLQAVIDAVVRVIERRAE-LLNRTNNNRREH---------- 1254 
GLOMUS             DND-----QS---ATGTRQQAISAIRHLKKIIIVKSN-LFLNDTPRRRKFPN--LNR--- 1216 
MOSS               ELD-----DE---QIGTMKQMNKTVELLQRLVTRNIT-LLEKKRKDRPL-----F----- 1171 
TERMITE            EET-----DS---ILGGQEQVVTAVNHIERVLKEKAS-LFNKEDNIRRKPPE--FEG--- 1121 
SALPINGOECA        HRD-----DP---AMGTATHTERVLTNLRRIILKKAD-KFRRTSRVRRIPPG--WET--- 1156 
ROTIFER            END-----DK---MFGTQEQCKLGLDHVERIIKFKSD-ILNQIDPKRVKPPG--WSE--- 1174 
SHRIMP             QVD-----DP---ALGTHEQTKSAINHIERIIRVKSD-LFQKKSGQRRLPPG--FGD--- 1144 
SCORPION           HYD-----DK---ILGTQDKCKQALNHLERIMEVKAK-LLSKTSKKRRPLRN--IND--- 1160 
SPONGE             HKD-----AQ---SIGTVDQCSLSLDHMSRIIKAKSSTCLSKANKNRRVPRG--LKS--- 1167 
HUMAN              HAD-----EK---SLGTIQQCCDAIDHLCRIIEKKHV-SLNKAKK-RRLPRG--FPPSAS 1162 
ESHARK             HAD-----DN---SLGTVQQCCDAIDHLNRIIKQKAS-ALNKPIK-GRVPRG--FPPDQP 1166 
LIMPET             HKD-----DK---SLGTQEQCAAVLKHLQRIIIFHED-ILKKPSKIRQEPRE--WSN--- 1148 
LINGULA            HHD-----DK---SLGTQEQGVQVLNHLERIIVNKAA-LLCKDSKIRRKPKT--WNK--- 1165 
TRICHOPLAX         HTD-----EK---SLGTQEQLSKALAHIERIIKAKAS-TLNKESKNRRTPTG--FMTK-T 1147 
STONYCORAL         HGD-----EE---ARGTQEQCVQVIIHLERIIHSRAQ-LLVKENHRRRIPRG--FASQSS 1179 
STARFISH           HHD-----DK---SLGTQLHGVEVLNHLERIIRVKAD-MLNKESKIRRIPRE--FPAGVC 1185 
LANCELET           HHD-----EK---SLGTQAQCVAVLTHLDRIITTKAD-LLNKHSKVRRVPRG--FDRESP 1185 
                                           :  : :::       :                     
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APHANOMYCESe       LNLESFTSWLFSNIANASPDFRNRCLKLFVTLS--------------RMVGMTGSC---- 1088 
FLATWORM           ATLEVAVRWLVGQCGQPESACRAAAMRLLVNDGSPTDRRSRVRGGLARCLLTSSPEKRQQ 1271 
STYLONCHIA         QSVFTFILYLFEKFVAIETVCRRESMKLWEAIV--------------RCIPPTNIE--NM 1182 
TRICHINELLA        STVHCCCDWLLNTMTWSNYQFRSECFISYQELT--------------DAEI----E---- 1182 
HETEROSTELIUM      KDLADFVGWVFGEVGRMERRVRFTSIALFGRVV--------------QLLPGQKRA---- 1296 
GLOMUS             SDLSSLTEWLFIETSRKEQDYSSMCRELFGEFV--------------KLLPDFKTG---- 1258 
MOSS               LALDDFLQWVFEQTRLLHGRSRTKCMMLFCSIC--------------LSIPGCSSA---- 1213 
TERMITE            ILLKDAVSWLLLKCGTVQVECRHKCMELVYVLA--------------PLLPVCKSG---- 1163 
SALPINGOECA        CTLAEMTRWSLTHACDLHAAVRHQAMAFFLHLA--------------PLDTDPETG---- 1198 
ROTIFER            PVLEVAVRWLMRQCGRIETECRHKAMELSHKLA--------------PNISGVKDI---- 1216 
SHRIMP             GTLVDVLKWLFEQCGRPKALVRHTCMELLASLA--------------PQVKGCASV---- 1186 
SCORPION           SILPEVVEWILKNCGCLQTECRHKCMELVFQLA--------------PCLSGFNGC---- 1202 
SPONGE             ADLSILTAWLLAQCGSIETEARKMCRKLLVQLA--------------PPSSNVVNI---- 1209 
HUMAN              LCLLDLVKWLLAHCGRPQTECRHKSIELFYKFV--------------PLLPGNRSP---- 1204 
ESHARK             VSLKEVVMWLLTQCGRPQTECRHKCMVLFYELV--------------PLLPGNKTP---- 1208 
LIMPET             KTLDIAVRWLSRQCGRPQTECRHTCMKLVYNLC--------------THVQGNYFV---- 1190 
LINGULA            ATLDICVRWLLRQCGRPQTECRHSSMMLVYKLA--------------PCVPEFQSV---- 1207 
TRICHOPLAX         VTLHHVVNWLVRQCGRPQTACRHQCMQLVYGLA--------------PQLSGVSTI---- 1189 
STONYCORAL         ITLIHMIPWLVKQCGRPSSECRHQCMRLISKLA--------------PLLPGVNSA---- 1221 
STARFISH           PTLSMLVIWLLRQCGRAQTECRHQCMILIYKIT--------------PLLPGHNTP---- 1227 
LANCELET           PTLPDLVTWLLQQCGRPQTECRHRCMLLVCSFL--------------PLLPRKPSP---- 1227 
                     :     :               .                                    
 
 
APHANOMYCESe       -----KEWLKQYQ--KSHTVGQLIDVLAPQELIS-------------------LYFIEGM 1122 
FLATWORM           TAASPRQFFQALL--KQFKANYFYDRWERFQPHQ---------------------NQQQH 1308 
STYLONCHIA         PDNPVKWIFSYYL--QRRGEKAIFKRFAKISFIEQNYDDQNDQLNHRLRSEAVRKTMLSE 1240 
TRICHINELLA        -----KLHFLRHI---GTSIFGFIDHFERSHRSVLG----SFSIC-NLQDRVIKGTSIYA 1229 
HETEROSTELIUM      -----NIWIQHQV--KQHGLAALIKMAEPPQTASA--------MPPKL-----DGNNHRH 1336 
GLOMUS             -----FRWVKARI---DRDPKFLESLYKNSELSPSN--------------VLHKGLAAQQ 1296 
MOSS               -----HWFRANIC--SGDQVSSTVKQFDVGMD-------------------YPHHPSLQQ 1247 
TERMITE            -----SEFVSWYA--ATHSWTSIIRICEGSKE-----S-GGITVTPTLK-HLRNEVALVY 1209 
SALPINGOECA        -----KPYATAHAWVAAFGAPALVALVEQGSAPQPL---LGVSVKP-------LEHSRAS 1243 
ROTIFER            -----KDYFNIRL--VNESEMYFLARFEGSTLGKEILK-TSLSTYQSFLDLTGPKFQFGL 1268 
SHRIMP             -----RDFIEKYV--GISKLSEIVDILEGGGEAKMG-I--SYVKNPTAS-SKHIGSSLKD 1235 
SCORPION           -----KDYFSHLL--ETKGKKFFLNCFESEMSN-------------TVP-SFNQNDGLKP 1241 
SPONGE             -----RMWIRKTI--ESEGGNYFVTRFESHGH-------SGILKAPTLA-P---APNINI 1251 
HUMAN              -----NLWLKDVL--KEEGVSFLINTFEGGGCG--Q-P-SGILAQPTLL-YLRGPFSLQA 1252 
ESHARK             -----SCWLADVL--KERGVSFLIGKFESAGSDHAK-C-SGIIYQPTLK-DLQEPFSVRA 1258 
LIMPET             -----SFDLID----IVDKSTIIKKVFEGGGTATHG-K-SGISACSTLL-KISDTFTLTS 1238 
LINGULA            -----QGFFQKFLKMESGGPQYFMERFEAYRL-GGT-R-FTLKMCHTLG-DIGEQFTVKN 1258 
TRICHOPLAX         -----QDWVKTII--GSSSVTFFITRFEGGGS-----K-YGIGRYQTAL-DISDTFNLRS 1235 
STONYCORAL         -----ADWMKKT---HEDHPSSFVHRFEGGGG--GG-Q-KGIEQYPTLA-HIGGHFSLKE 1268 
STARFISH           -----QTWMQNTL--KEKGPDYFVSRFEGGGVKAAS-R-SGISKYPTLS-TMGQPFSVKL 1277 
LANCELET           -----QAWMKERL--KEDGPDFFITRFEGGGGKTGH-K-SGIKKHPKIS-TMDSTFTVKT 1277 
                                                                                
 
 
APHANOMYCESe       KNVWYETLAASTECYTWACSITLGNSSLIDENVLLDPSASMKRLLSTNADVQNSHRVF-V 1181 
FLATWORM           PLGPLRALLACLECHLWSLGGGLLDPQQL-----LGCGG--------------GSRLC-Q 1348 
STYLONCHIA         KQKTIEMLTAQIECFNFLLSRKIASFSDI-----KSKL--------------VDINVWMG 1281 
TRICHINELLA        LVLWLETYEAMIDGYVWALNTNRISMEAW-----NDYLL--------NEDPRVKSLLF-P 1275 
HETEROSTELIUM      VEFWMRRLQASLAVYIWYFGEGFTDPVAI-----SKDG--------------SSRIIS-N 1376 
GLOMUS             TKDWCSRFLSVLANYKWLIKEKFVPPLDL-----ITSS---------------GIMFR-K 1335 
MOSS               EQLWLTKFVRSIHWFEWALKENIISIKEL-----LDFE------------RDCVIHIA-S 1289 
TERMITE            VVRWLRMVLTSFDCYVWLFGEELVKPSVL-----WGTEG---------LDNTSETRIF-E 1254 
SALPINGOECA        IHEWLERLQATLEAYQLVLSHRLLTPRAL-----LVDC---------------EMLLW-G 1282 
ROTIFER            LVTWLKLLNAPLDCYTWIFGQRLLNPKSL-----FSTK---------------KSCIW-S 1307 
SHRIMP             INIFLEALSASLDGYCWLIGQGIVPAAKL-----LNHS---------------ELQLF-S 1274 
SCORPION           IINWLEGLHTMLDCYYWVFGQSVLKLSDI-----FNDA------------SNRESKFF-P 1283 
SPONGE             AINWLQSLQAAVDNYRWLLKEQYVSPREI-----FSST--------------SSSNLF-K 1291 
HUMAN              TLCWLDLLLAALECYNTFIGERTVGALQV-----LGTE--------------AQSSLL-K 1292 
ESHARK             ALQWMDMLLAALDCYNTFVRLAMVKPSEL-----LGTS--------------QETGFM-K 1298 
LIMPET             TMNWFDMLLAGLDCYTWVFGEDLLTPINI-----FSGT------------GSNTSKLF-E 1280 
LINGULA            AVLWYDMVLAALECYKWTFDTNLLRPEDV-----FTGG--------------HSSCIY-L 1298 
TRICHOPLAX         MKNWYDYFLAALDCYSWVFSEKMMSPEQI-----IGDK-----------AQLGSCKIF-G 1278 
STONYCORAL         TILWFEFVLAALDCYTWSFSEHLLSPSWV-----FTSSE----------DNEMPSVLL-V 1312 
STARFISH           ACSWFDHLLAALDCYTWVFGEKLLSPSVV-----YTAT------------ARRPSVLF-Q 1319 
LANCELET           AVSWFDLLLAALDSYCWVFGQRFLSPSDV-----LSGS------------GKKPSQLF-T 1319 
                                 .                                         .    
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APHANOMYCESe       AAKHFFA-----------------N--------------VDEPTQARNRAFEGVCKLV-- 1208 
FLATWORM           RLSDFFNETDPSLDPGRLALSASVS-ASS--------AYSNSISEIRASAVTIRCQLIVR 1399 
STYLONCHIA         NLYSFLADHIVIKFVKNERKSL---------------DKLLICKEDKEILTKSRMVLITQ 1326 
TRICHINELLA        CSLDLVN-SIVI------------G-----------RHFPNLSKAQRNRLNKTRCKSFVA 1311 
HETEROSTELIUM      AFYVFLS-EYALVDQSH--------------P-----AMASLTPREIDQFMTLKCQTLEH 1416 
GLOMUS             AINYFLE-NLVQNDIEYLTTPDAMEIDDGEYFIKNVGSENILTPAQKLQWLTRKIQIIEH 1394 
MOSS               SISAFLQ-SLLKSQD--------S-----------IHQFLDLTPGEQDELQKLRYEATTH 1329 
TERMITE            AAVYFIQ-HVCHRDASSVTCLLSTD------TK----DVLEITPWEAESFDRTKCFVTIR 1303 
SALPINGOECA        ALAHFLS-TFPRRSE----------------------LKRHDTPAEAAAYRYLKCTVMVR 1319 
ROTIFER            SVEIFLD-KVASFSLQNFLSHNYTE------A------HILFSPNEIDEYNGLKCTVMIR 1354 
SHRIMP             ATTYFIN-EMALLTVSEYMKNHDAF------------QNAVATPYETEATAKLKCTVIVR 1321 
SCORPION           SIEFFLK-TLCIDFDQRVQAFFTHE------SV----KKQIFSPKEKDEYLRLNCFIIVR 1332 
SPONGE             SIDHFLK-CIALVGIEGVVNSPEVA------M--------ATSIHERGEYQRNKWCTIEL 1336 
HUMAN              AVAFFLE-SIAMHDIIAAEKCFGTG------AA-----GNRTSPQEGERYNYSKCTVVVR 1340 
ESHARK             AMNFFLK-TLARHDITAAEECFTLG------VK-----GVLFSPREREEYNYCKCTIIVR 1346 
LIMPET             SLEYFLS-NISLRSIDEVSKLFKES------S------VEYFTPREIEDFNRNKCTVIVR 1327 
LINGULA            VLSHFLS-SLALKDIEAAADLFTKG------LD-----RKIFTPWEVEEYNRSKCTVIVH 1346 
TRICHOPLAX         SIEFFLS-KLCLHSLDETVKLLYSK------ST-----LQLFTPREIEEYNMCKCTTIVR 1326 
STONYCORAL         SLKFFLS-HLAMFGITEATSCFTSG------PSR--GMGDIFTPKEIDDYFRAKCTVIVR 1363 
STARFISH           SLQYFLS-SLSLLDITGAARGIEYG------GSKTSAFHQVFTPRESEEYNQEKCTVIVR 1372 
LANCELET           ALEFFLT-KLALSDIDAAARCFESH------GA-----ATLFTPRETEDYNYGKCTVIVR 1367 
                       :.                                                       
 
 
APHANOMYCESe       -----TLAINSETS---LPLLSKQVDQSGLVDNKFLEFVVQARIEPGRV--GLKEFSDTQ 1258 
FLATWORM           TAALLQLLAGKQPDC------LKDLLQGKENSNGLWTALARATLRPQLL--GFDAQD-PS 1450 
STYLONCHIA         FLRYLDQLDEESLLA-------HADLFQKNCNFNLIHFCVQIMVIPLIHQLQVLVED-QE 1378 
TRICHINELLA        LCKLIAALISCQNLN------NYQGFLKLLLYPNTWNAFLKVACDPKSL--GFRLYS-KQ 1362 
HETEROSTELIUM      VYALFSMLLEKYNYSQ----------VMETGGLQLLRVVGVSLLTPAVV--GYRTID-NN 1463 
GLOMUS             LIGFNIVLFKETDPNN-----VESLWNSNINGKQFYKLLGNCLLRPNII--GLDQLP-DN 1446 
MOSS               LMKFCSQVLNAQSGYAEIEDLALRTIFMPDQSRYFQQLLCLVLLKPRQL--GLVISE-LQ 1386 
TERMITE            LLDMISTVLKSGEA---------GCLPHSLLNLQLWQLIVACVLHPGSL--GFDLYN-TE 1351 
SALPINGOECA        VLDFVRTVLRVDA----------SALPTKLWSGECLDFICKAVLMPIML--DFDPSD-PE 1366 
ROTIFER            LMDFLETIFANYSKE------SLDVIPMSLWNSNFFGLVINMTLNPTSL--GFSLKN-LE 1405 
SHRIMP             LLDFVSVVLQEGPKV------ASLLSQHSVWSATMFSLLTCCTLDPASV--GFDIKD-TE 1372 
SCORPION           LINFVTTIVENYHLQ-------LNTIPSTFWSINFWNCIYSSVLNPKFL--GFDMTD-TY 1382 
SPONGE             LLTFIELLLTKHTSET----VSFEYVPDSLWSQELYTIVMDSLFYSSLV--NTAPDD-PS 1389 
HUMAN              IMEFTTTLLN-TSPE------GWKLLKKDLCNTHLMRVLVQTLCEPASI--GFNIGD-VQ 1390 
ESHARK             IMEFACLILEGLQQD------CWKVLEKDLLNSDLFELIAMVVIDPTSI--GFNMAD-VQ 1397 
LIMPET             ITNFLSVLIGKYPKD------AIKVIPGTVWSDTLWELLIKCVVQPQSV--GFNMGD-VE 1378 
LINGULA            LLDFLCSTISKSGSH------LEQVVPSNIWCPDLWILICDCVLNPSAL--GFNMGD-VE 1397 
TRICHOPLAX         LINFLAVLLQMSPTS------IIEGIPRQIWSQNLFEMIFLCILTPHQL--GFNVGD-IE 1377 
STONYCORAL         VLNFLTILLQDFPQE------TLKTLPPEFWSEDLFEVVLSCVLEPGVV--GFHMGD-VE 1414 
STARFISH           LWDFLTVLLENYASD------AVKVIPKSIWQDSLFDLVVTCILQPTVV--GFNMAD-VE 1423 
LANCELET           IMDFFTVLLGAFPQD------AYKVVPDAVWKSPLYDMVVTAALEPTAL--GFNMGD-VE 1418 
                                                                                
 
 
APHANOMYCESe       V-----------------------WMNLCQS---LLRRQNLLFRNVLLQVLSN--SPY-- 1288 
FLATWORM           L----------MAKLLDC--LSTAWHAVARNLAPVGSSYRSSIVSAIAAELELAGQSVTV 1498 
STYLONCHIA         L----------ERQLRNQ--SELLLRKLVAI------KNL-DLAKIIKKDIVP-SMRCIN 1418 
TRICHINELLA        F----------FECISQD--VRLLFLALKNN-TFLVQQVSTSMKEYLTQFYPW-P----- 1403 
HETEROSTELIUM      NNASNSGNNKQVNELPLNLIVDRVCQLIVN----QGDKYRDTLIGYLGEMISS-S-SCNL 1517 
GLOMUS             IV---------KQKLIIQ--VETLLKLFKK----LSINNVTQLAQDLAEIA-----FSDE 1486 
MOSS               R----------AQDLAKL--ASKVLTRFTQ----LSSNLKSEMVELLRRVIEG-DDPAYD 1429 
TERMITE            V----------TDGLPKN--LIQLLGVLQET---LPSSQLEELNSELGKAVSS-M-QTDV 1394 
SALPINGOECA        I----------EEKLPKK--TGVVLASLCLS---G--EPRTNLVAAMRTTLAS--DECDL 1407 
ROTIFER            I----------FSNLSPK--IRQFYKLVIQN---LPTDKQNKFRQQCQQIILD-SRELNL 1449 
SHRIMP             V----------SKHLPSR--LEEILGILARR---GPSEVIGEYSDYLEKQLQK-P-ENDI 1415 
SCORPION           I----------FNQFPKE--TRTLLKVFYEY---MPKPLYNNFNEHLYEYLE---SKCNI 1424 
SPONGE             T----------AKRISEA--AVSCLTAMCTS---LPIDVKQNLIAYIASNINT-GQTNNV 1433 
HUMAN              V----------MAHLPDV--CVNLMKALKMS------PYKDILETHLREKITA-QSIE-- 1429 
ESHARK             V----------MKNLPNV--CVKLLNAVMKS------PFKETLVDSVRKRITA-QSIE-- 1436 
LIMPET             V----------MNNLPSE--VPTKLMFVGIT------------------------NFSDL 1402 
LINGULA            V----------MMKLPEQ--MEQVLRIFSRY---LPPKALDMFRRTLKSKLDS-G-SYNL 1440 
TRICHOPLAX         V----------LEKLPQQ--MKDVCGLFQMK---LPKDKRELMIITLKELLSR-NRSYNL 1421 
STONYCORAL         V----------VEKLPEQ--TGVLCKLLVQR---LSGECLERLKGTLEKKIAL-GSHCNL 1458 
STARFISH           I----------MNNLPKT--TRKLLRLMSTH---LPANLRNNLSKAVTRSVTK-SSHHDL 1467 
LANCELET           I----------MEKLPQE--TKQLLLLMCRS---LPSQQGALLKSQVAAKLSR-RSSHDL 1462 
                                              .                                 
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APHANOMYCESe       ---------RRENLFDMDSNLVQWICATYSELHKINFWSHDQQE---------------D 1324 
FLATWORM           QRLLPQSGLAS---DPPSVAGAVRLARGVRALRDCGL-LADSTA--------DEKRQILD 1546 
STYLONCHIA         LNHMTVDN-----VQNYHPKMLMSMCLGYLKLASIDPNIKEYLI---------SFRSLPT 1464 
TRICHINELLA        -----DVE-SVVTCDSHLAIEQQQLLNVYGMLVEVGL-QSVVEL--------PRAEFLWT 1448 
HETEROSTELIUM      GEIGVLI-------TTEGTDRLVSLINGYNILQKQSI-LDVTLK--------FAKLSLPA 1561 
GLOMUS             VDLLNIEL------DKSDPTYYDQITHGYLVLSSSGL-FPDLLEHEMTSYMNTSSKL-YD 1538 
MOSS               LNNLSFSSKISGKPKALSLEDALSLVKGYQQLSQVKI-LPLVLN------KVRAGKLGER 1482 
TERMITE            LSNLQDSL-RN----DKVTLEQRQLLKGLEILHKCGM-LSHIVKELPNQYGLDGNQIVKH 1448 
SALPINGOECA        LRMVRDVL----PGRDIPAPLIKNVVSGVQQLLAADL-LDECFF---T----DRDAFGRE 1455 
ROTIFER            ---------DFLVLKDIDWINLSQTIAGYEILSDFKIFKITT-----------------D 1483 
SHRIMP             IKMLPLSL-SETA---HINLRSRHVIEGIGILEKSGW-LAKCNV---V-SYSVAKELVDW 1466 
SCORPION           YNLFPLNL-ND---KDLKILEIQEMLLGYEQLIENKLW-----P---KQNCNKSKKLACD 1472 
SPONGE             INRLPVSY-NEST-TSSGILLFNRLVQGHIYLAESNKCLSDVLK---SMGISEEESLAMR 1488 
HUMAN              --ELCAVN-LYGPDAQVDRSRLAAVVSACKQLHRAGL-LHNILP---SQSTDLHHSVGTE 1482 
ESHARK             --ALCNVD-LYSPGARTDHAGLRSILSACQQLHKADL-LNSAID---CEAGSLSSSLSLK 1489 
LIMPET             FSLLTNLS-LN--NPVVGHTVLQHLVSGYILLNKTGL-LVNTNV---QQLVF-DTVYKVC 1454 
LINGULA            LKKLPHIL-SGPSE---DHMTDSHLVAGYQLLHKTDF-LLPALK---DGGHS-AENVSNN 1491 
TRICHOPLAX         PDLLPIRF-DRDNELNIDFERLTFLIKGYKQLLTMGI-LKTTPA---D-----HKDLIEK 1471 
STONYCORAL         FDQLPFPL-SNPQEHQVDCLRLAYLVQGYQQLHCAGL-LLPALK---AQARNASEEYAVK 1513 
STARFISH           TKLLQSMF-GRDEGLTTDHGKLIHLVKGYEQLHQANL-LSAATT---G--HGSGSSFAVK 1520 
LANCELET           FSHLPEVS-AG--VAELDHVRLTLMVSGYQQLHNAGL-LLPA-L---G--TNSGKSLASE 1512 
                                                  *                             
 
 
APHANOMYCESe       IANDFAN----------MAIAE------RKNNTRSPIRDQIARTAMQTAIEMGWDLASFI 1368 
FLATWORM           RCCQLAE-----------------S---AQTTQQHPVLPQ----LIDAALTYAL-NDSAL 1581 
STYLONCHIA         IVEAWF-------------------------DIDTPISNESARVLVKFLSKLEI-PNETL 1498 
TRICHINELLA        TVADVY---------------------FSKRIGLPPSKLGMVKQIFRVAALTGS-AVDVL 1486 
HETEROSTELIUM      MTSTLFDYLN------------------EHVDNITPAHLIVYKEILVFILSTGHIQPSKL 1603 
GLOMUS             YILAIWKKFN------------------NLRDVSDPLWVELIRKLLSFALSLSK-YNGAI 1579 
MOSS               LILTVFG----------------I------EQECPPSLQPITAEMVNLAMSLGV-NATFL 1519 
TERMITE            LFSALVE---------------GQ-GDMKRTVVLQPAAFSYAESLLKFAFLLNK-EVTTV 1491 
SALPINGOECA        LFAALFEY--------------------SHTSTPEPTNLAMAGLLADLALSLSV-PKSQL 1494 
ROTIFER            MSKFVF-----------DLSQEETESQ---------TTTEAKRKLFSLCLSINR-N---F 1519 
SHRIMP             LCGSIFKEQN----LSVS------------GISPHPSLLKFLYTVMQLAITLDP-KVKHH 1509 
SCORPION           MLSSVWE----------SCILE-TEIGCC-IPILNPSVLNFGKKMLTVALKLDI-SSEDL 1519 
SPONGE             LYTNALT--------IIRGISSSPGDGTP-GYYMPPLHKLTGELLLKLGLELSD-SVEPF 1538 
HUMAN              LLSLVY-----------KGIAPGDERQC--LPSLDLSCKQLASGLLELAFAFGG-LCERL 1528 
ESHARK             LLSVVY-----------KGIAPGDERKS--LPSIDVSSKQLADGLLQLSFSLGG-QCEEL 1535 
LIMPET             IYPQFFLGMNIPVSVPFSGIYE-EKGKLKKIITLTPAASILGKSLLDLSFKLGL-KDNVL 1512 
LINGULA            LLQTLF-----------QAVSEEDQ---FRLLECSPSTLELSRKLLELACSMTD-KPAQI 1536 
TRICHOPLAX         IMKSVV-----------DCFRGREMNGD--RTALSPAQQKVAAELLDLAFELNE-TIDIF 1517 
STONYCORAL         LFTAVY-----------DGVKPSLNVGLQ-TVILDPASQHLASKLLDLAYDLGL-QFNYL 1560 
STARFISH           LFITVF-----------DSLTTSDEAGKLLQANLTPLSVELAESLLDLAFLLGI-EAKML 1568 
LANCELET           LVSAVF-----------KSMVTRKD-GHPTAASLPPSFHQLTGGLLQLACQLHP-QGHDL 1559 
                                                                                
 
 
APHANOMYCESe       LKSTDENYDLFAS------TF-------------DSSLHKSSIWLNVAVGFMSNIENYES 1409 
FLATWORM           LQPLVT------------------------------LLTEHSAGLDLLNSYKPCLTAYFS 1611 
STYLONCHIA         CEWLTKKHL-------------------------------------LYQKSSDLLLSYIA 1521 
TRICHINELLA        IKLLMNTESVRLA---------------------ECTSLCSTKGELLIANFSDEIALILC 1525 
HETEROSTELIUM      LEYLLPPIKVLTKSTTTTTTTSSTITDKQLEEEEKRQQKQIEHQSNFYKTYHSELIEYIS 1663 
GLOMUS             NQWLLSDIIGFPS---------------------DNSTFYYQNGTIYCQKFSSVINEHMS 1618 
MOSS               VNLIMDEKSVGIS-----------------------TNRKLTSGEVFYMNFRDTIVHQVK 1556 
TERMITE            ICCIKEQASIQNP----------------------ATHSSVLHGDYFFVTFRSAILEHML 1529 
SALPINGOECA        LAMLRDDTPTPQAGHSLSTML----------ASASKSATQTTRGALFYDTYRTVLAPYIA 1544 
ROTIFER            LTKILQNYL------------------------------EEQSANVTLSYFRAEIFTQCL 1549 
SHRIMP             LLSWATNSDTVSG------TS----------------GQEVEKGSHVLSILGPKLIPQFL 1547 
SCORPION           LKKLLDEQQLYVS----------------------NLKTKTRRGLIMFSTYQQEISLFAG 1557 
SPONGE             LLLVLSPAQSG-----------------------AGASFAAQDGLLLYITYSGLINNKLL 1575 
HUMAN              VSLLLNPAVLSTA------SL----------GSSQGSVIHFSHGEYFYSLFSETINTELL 1572 
ESHARK             VSLLLNTMELSVP------LS----------GATQKNFITFSHGEYFYSLFSETINAELL 1579 
LIMPET             ITALLNDDMIQGK----------------------TPSVNLQHGEAFFLMFKSVICQYIA 1550 
LINGULA            LGAILSKTKTK----------------------------NQNSSQNFYAMFQSTINLYLM 1568 
TRICHOPLAX         FRYLLDETKLYGD---------------------S-NSATATLGMTLYYTFNSNINAFLA 1555 
STONYCORAL         MESIMEDSN---------------------------DNPGSSCGCTFYRIFQTSINGFFI 1593 
STARFISH           VSCLLDKTALFSG---------------------R---SSTSKGAVFYTTFKTKLNGEMA 1604 
LANCELET           LDCVMNKTPLMTG---------------------GGKKSSTFQGMVFFSTFKSCICQQLI 1598 
                                                                         :      
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APHANOMYCESe       CALNTFQRVLEANPKSSD-----------GLAPYVNDFAKYALS---------------- 1442 
FLATWORM           ANCQSLLTILAASPLLKAATAPATAAATIARLPALAAILESLAAS----VKRTALSKQGC 1667 
STYLONCHIA         ENWNHFKLNVGEYLIIKAKDEP-------SLYAVFIPILEKLSQ----------KTPN-- 1562 
TRICHINELLA        TNAELFLKHL----KEASRCQP------DVVGRALFHTVSVVVH-------SSDLRKK-- 1566 
HETEROSTELIUM      KNFESFSPLF----IDRIVQTN-------HIDTILNDICIYKQTIQFNNTTDKQSKKN-- 1710 
GLOMUS             RNFREFAKIF----FDNINDFTRDQMNIDIIKDLILNLIDYLIS-------KKDTQQS-- 1665 
MOSS               FFYKDCLRLI----LEAAAEKQ-------AARMLLIALLDSYLK-------PSEMGAS-- 1596 
TERMITE            ACFEHSVSCL----IKDISANN-----VQWVISTVTEILQYYAK-------IRKSKHQ-- 1571 
SALPINGOECA        RHFKVFAEQL----LPHVGDGR-----VYRLV--HDAARALVTG-------DTEMRR--- 1583 
ROTIFER            NFYSDILDFL----FSKL-SSK-----FSKILQFLINFVEFIAM-------DKHLRKT-- 1590 
SHRIMP             ESPDDALSRC----VEMIREGR-----FLPAMGFASALLTCLIR-------NADIRKK-- 1589 
SCORPION           INSKHFISSL----MNNINKSK------TTVLKILVGILDSIGK-------VKEFRYR-- 1598 
SPONGE             LHIKMAIDVL----LKNAKTHP------QQVSVILNLLLEYVQK-------DFKINNNNN 1618 
HUMAN              KNLDLAVLEL----MQSSVDNT------KMVSAVLNGMLDQSFR-------ERANQKH-- 1613 
ESHARK             KSLKSAVTQL----MRSASENP------KMVSTVLNGMLDQSFR-------DHTVRKT-- 1620 
LIMPET             ENGRTIIPIL----TNQAKTHG------RKVNSILGATVDYIAR-------DRTLRKK-- 1591 
LINGULA            KEAKYFIPEL----VNYASKES------SVVSSVLSSLLEQISR-------DRQLRGG-- 1609 
TRICHOPLAX         KVSNRCLPMI----LDLAASKS------FMISGILSGLLDFILR-------DRGLRQS-- 1596 
STONYCORAL         ERANIHMANI----LMKAASSP------FLVLSLLNGILDQVIR-------DKILRTR-- 1634 
STARFISH           VQAQKVIPLL----VREGGKDV------TVVSSVLNGLLDYLTS-------SREVRRT-- 1645 
LANCELET           KTCAESLPVL----LQQLTAEP------VWVGSILHGLLDHLAK-------DKTLRKK-- 1639 
                                                                                
 
 
APHANOMYCESe       ------------------------------TAAKDQSSLLKILDQVFNNFQDV-K----S 1467 
FLATWORM           ADDTPKQLASQILAKWTLV--QQLWDYG---NDDCRFSVLGILTNLLAVDAELVKSN--- 1719 
STYLONCHIA         ---YYKILLRSVPENWNEQERTDFTEFE---VATSKVKIYTFIANACQVQLR--DRS--N 1612 
TRICHINELLA        ---YGRELALQILQIFGQE--LLYWADVVVSNETLKMLWLKLMMKLILIDSKIT-----E 1616 
HETEROSTELIUM      ---DMKSIMIPFLIKISS----HLLKDV--GKTTDKENIIEFTKNLINIDTPTFFET--- 1758 
GLOMUS             -----VEFLIHLNSEFYFL--KSFVKI---CT-YDRHYLLKLWNGLFMLEPNLLRRF--S 1712 
MOSS               --ITKSSFMQEFLQHIEVL--APLCRAG--SSLTLRLFFLDILHKLLMLDTGKDVVLNIK 1650 
TERMITE            DSTTLCAFERSIVNHWNKL--SSFVEGN--SEQVYQ--LLGLVVNLARIMPQPDRGL--- 1622 
SALPINGOECA        ---YADEFFTAFLDGFLHV--RTWINSA-GAGSETHVQGMRLVSAVVRCGVRPETAQ--R 1635 
ROTIFER            ---NGQKLILKVFESWPKF--EPYWSFE--SQ--FKILMISLLTKCLMIESPQ------- 1634 
SHRIMP             ---YSVKVVQSFLKHWPTLAAQ----AG--KTSLHQDSVLSLLSSLFLIDREGTIKSH-C 1639 
SCORPION           ---YGKDIINSIMCQWSRL--QQCLEES--CDIDLQNDIITLITKMFLIDSSFIKGN--V 1649 
SPONGE             NKETVETLCTELISHWQDL--SLWWEDG---SKDLKSAAVTLLQKIIALKPKLLLKS--A 1671 
HUMAN              ---QGLKLATTILQHWKKC--DSWWAKD--SPLETKMAVLALLAKILQIDSSVSFNT--S 1664 
ESHARK             ---QGVLLVSAVLTNWTRL--ESWWSEN--SSAESKMAVLTLLSKVLQIDSSVSFSS--N 1671 
LIMPET             ---EGPNVASTILSEWKKF--STWWTNN--APPELQNLAISLLTKVLLIDSRVTSHT--S 1642 
LINGULA            ---EGKTVVDVVLSCWSQLQLQQWWAPD--SPQEVKMSALNLLRKMLLINGKVVSDP--T 1662 
TRICHOPLAX         ---KGIHISKKILSSWNSL--KCWWLTP--DAQDLLQISVNILNKCLTLDPQFATQS--N 1647 
STONYCORAL         ---NGSSFVAVLLNNWTSF--EIFWRTH--SAMDLRHSILMILKKMLILDPAKVTDC--N 1685 
STARFISH           ---HGMSVHSAILTQWDIL--MGGLKKG--CSTDLQSFALLMLRKLLQIDAKFVSDT--T 1696 
LANCELET           ---EGAALCDSLLQSWPKL--APWWEEG--ALQDSKSTALTLLRKILIIDSQVSRDP--A 1690 
                                                            :                   
 
APHANOMYCESe       LALF---DCAL-GIKQVLCDK-----------SKAASLKVDAMHIIPHMLKFS------- 1505 
FLATWORM           -------DQVFVLFVGVLNS------------RVNFDLIVNGLALLGYMCRNPS------ 1754 
STYLONCHIA         HYAIKFIDHLCEKVSKYLKE------------RYPVHIKREVLNLVGMIYNLETQRENEF 1660 
TRICHINELLA        WPEF---APMASAYFMLLNDQ-----------SLTLDFKNRMLSLLAGFCTFD------- 1655 
HETEROSTELIUM      KEGY---DFVYQLLINYLNR------------SNSLAFKNKALVLLPDLLLFPK------ 1797 
GLOMUS             LEEF---QNLFRENYEAFLDK-----------QIDLEFKNEALDLLPFYFKSDL------ 1752 
MOSS               YSSF---DFITETFLSFLSCSSEDATNSRLGSSAAFTLRTTSMRLLPFFFSANVD----- 1702 
TERMITE            -ARC---EALQKWVITQLTSR-----------DLQLHYKSRALDLLVCLAGPQ------- 1660 
SALPINGOECA        HANF---EQVLEVYKRFLEDR-----------AVDMTSKRVALQLLGPLCKGT------- 1674 
ROTIFER            -PKN---EKVFQMYFEFLTDE-----------KSMLNFKAKVLDLLHFFTNSP------- 1672 
SHRIMP             TSSR---SDMVVFYNGLLADA-----------KVELQAKIKVLKLLPFFFTMG------- 1678 
SCORPION           NYDS---NSIFFSFITLLQKS-----------EMSLEFKICVLDLLPFFLC--------- 1686 
SPONGE             DVS----KPLVDMYTAMIGDE-----------KLELNFKAVMIDLLPSFLLLSS------ 1710 
HUMAN              HGSF---PEVFTTYISLLADT-----------KLDLHLKGQAVTLLPFFTSLT------- 1703 
ESHARK             HEAF---AMVFHTYTTILTDS-----------TLALNLKSQAMIILPFFAHLP------- 1710 
LIMPET             HPSF---STIFEMYQTMLVDN-----------KTNLAFKNKVLDLLPFFAMAQ------- 1681 
LINGULA            HPSF---SCVFSMYQSMLTDT-----------KSSLLFKCKVLDLLVFFAKLP------- 1701 
TRICHOPLAX         DSSF---ETVFNFFLSLLSGT-----------STSLAFKKYVLDLLHFFLVSS------- 1686 
STONYCORAL         RLTF---PSLFEMYLLYLKDK-----------STTLAFKGQVLELLPYFTKST------- 1724 
STARFISH           HPVF---SSVLEAYSFMLTDA-----------STSLTFKAQVMDVLFFFTSLP------- 1735 
LANCELET           HPAF---QPVFTMYLDMLTDS-----------RSTLPFKSQVLDLLPFFTVLP------- 1729 
                                    :                        : ::               
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APHANOMYCESe       PDCTEIMTEGIAHLVVHDFPVNSNDITK-GTVAFDAFEMLFQSYLFVLVKSSQIVLLKTL 1564 
FLATWORM           TERAERLSSQLKLLCSETVLMRCSNQLGINSHAYCQYVRAFRGLLLAQETSEHPLLLEIL 1814 
STYLONCHIA         VHDKDNINFSLRTLQSQFFPIKTRELVR-NSNVYNNFHIIVEGFLSLLILSKNLKVLRMI 1719 
TRICHINELLA        -RHACELGRSLKLFMVNNFPLKSDEFAK-GTAKYDQHVAACQKILFAFGCTGSPIILELL 1713 
HETEROSTELIUM      HHNYNLIQEKLNEIVVYDFPLSSKDLTK-GSPIYNEYITTIERFLNTLEITCNPMIIDTL 1856 
GLOMUS             --PKEKIESCIEFILYQQLPTDSKDYSKFGTKKLNEYLSVLDKMFKAMVRSRSVSLFKIL 1810 
MOSS               SGVHSKLIRILSGIVTDYLLVREADIPQ-GSIQRSNYTQLLNQLLAAVSVSHSLELLEVI 1761 
TERMITE            EDTNQELRSALQTLREQHFPQLSTELHS-GSVGYSGFVNAFRKILRGLEESGSCVILLSV 1719 
SALPINGOECA        QHVRTECAASLNAFCQASFPLRSREYAV-DSTQHREYIAALDDILDALVLSGSLELLEVV 1733 
ROTIFER            -----KFKVSLSQF-MSQLPLRSQDLAK-SDDIYKDYLNVVHKLLVCLELSQNLDMLSLL 1725 
SHRIMP             EDIAKSVSEALEMLSLNHFPLHSTEFSE-GGARDREYHQAICEILTALELSLSPILLQFV 1737 
SCORPION           DAFLCKVQAALNDLFTNHFPLYSSELKP-GSSQYNDYHLAFTKLLIALELTGNEMLLKFV 1745 
SPONGE             PEHQSQLKGSLNRLVSLQFPLTSSELPA-GGPLLNEYTNIIEKLCNSLVASGSLVLLELI 1769 
HUMAN              GGSLEELRRVLEQLIVAHFPMQSREFPP-GTPRFNNYVDCMKKFLDALELSQSPMLLELM 1762 
ESHARK             EENLAVLRHALDQFVAAHFPMKSDEFPK-GTLKYNNYVDAIKKLLDALELSQSPMLLKLM 1769 
LIMPET             ETYITKLKSSLDRFVADNFPIKSNEFTK-GSPRYQDYISAINKILLALELSGCSMLLELL 1740 
LINGULA            EKETQQLKACLDRIVADHFPLRSSEYAV-GSPKYQEYIMALSKILSALELSGSLMLLELL 1760 
TRICHOPLAX         DKRIRELREHLDRMIVDKFPLKSAEFVV-GSPDYNDYVACIDKLLANLIKSGNLMLLEVL 1745 
STONYCORAL         EEYLRRLKEGLNAFVTNNIPLKSTEFVT-GGPQYNDYVQTIDKLLAAFVNSRSLILLEVL 1783 
STARFISH           DGEQTKLRSALDRLVADNFPLNSSEFRV-GSPKYIDYAGALNKILTAMVLSGNLMLLEIV 1794 
LANCELET           QTQLAELKARLDRMVADNFPLKSAEFPA-GSSKYNDYVGAVTKLLSALELSSSLMLLELL 1788 
                             :  :    .     :    .      .             :    ::  : 
 
 
APHANOMYCESe       FQSLKEKK-SHAFYSAIQDALESFALEVPMCRIYPICVELLQLLFDFG------------ 1611 
FLATWORM           SILVCKER-QHALEAEFQQCLNRLLLRIPIQ----RCRDFVTWPWRLFRGDS----GGGG 1865 
STYLONCHIA         YNSMREWK--TTYEPSLKRTLKIIIEQSINK----MPLHQFKQTFSQFMDEFMNRQIDLS 1773 
TRICHINELLA        LSMVCREQ-SHPIASDLKHQLQKFSSRANSA----VLENILELLDKMFFN----P--SGC 1762 
HETEROSTELIUM      LQVLKEQD--HSHITHINQSIERFIVRTNDS----QAKEVFSHCFAMFMS-------ND- 1902 
GLOMUS             IPTFCRES-DHMYGEEFQRQVSEFLSKLSRS----KYVDTMDIAYGYFTN-------ST- 1857 
MOSS               FPLVQTPN--KISSRAVSEAVEVFAESLEDN-----REAAFNLCLTMIMD-------RG- 1806 
TERMITE            VAMAASES-QHVLEDQIQKSLQIFIKRLEDK----QQVKAIEAVFKVFVD-------DQ- 1766 
SALPINGOECA        VTVHQREDRTHVHEDHIQRKLRDFIVQEHTD-----APQAIELMFQIYLA-------ET- 1780 
ROTIFER            IGVVCREK-EHLCENQFRESLERFIKRLSSE----KQMEIVKQNWSNFQS-------SDD 1773 
SHRIMP             VNLFCRED-KHRYEEVMHESLEKFMKKLPLL----KQQETLKHIYDMYND-------PTC 1785 
SCORPION           IQIMCRES-THLLEENIQKCLKKLCKRTDSN----KERLIAEVPLKMFLE-------DEL 1793 
SPONGE             INIMCREV-RHVCEEKIQTSLHQFISKLSED-----GVDALKFVYEMFKN-------DKD 1816 
HUMAN              TEVLCREQ-QHVMEELFQSSFRRIARRGSCV----TQVGLLESVYEMFRK-------DDP 1810 
ESHARK             IAILCRDS-RHVMEEGFQVCFQRLAKTGSCE----KQVALLEAVYGMFEN-------EGG 1817 
LIMPET             ISIFCRES-KHVYEDEIQDVIARYTKRLVIY----KQKLALDIPYKIFTS-------SGS 1788 
LINGULA            ISIMCREK-NHVYEDRMQESLVTFIRRLPTG----HQKAALDVPFNIFTK-------EGL 1808 
TRICHOPLAX         ISVMCREK-KHAYEEQIQKSLLLFISSLIPK----DALGALDVPFKMFVD-------DKS 1793 
STONYCORAL         IAIFCRER-QHVHEDQIQQSFIAFIQRLHPEP--DQAKAAMDVCLSIFFN-------ERD 1833 
STARFISH           ISIMCRDE-KHAYEDEIQESLAAFIKRLPEE----KQTAAFGVAYQIFCQ-------ENS 1842 
LANCELET           ISVMCREA-KHVMEDDIQTSLSRFIKGMGAD----RQKPALDIPYGIFRR-------EGS 1836 
                                   .   .                                        
 
 
APHANOMYCESe       LDDYIRTVLHRQVFSRLVHQLEEAAIIKLFTMTSFGVPFVKY---LMNIVL--------- 1659 
FLATWORM           FTGFHREQLVSRVLAPLLTQCHGSVLLDFVAT------DDCLEYCLTCLLNAQQSLAGFN 1919 
STYLONCHIA         VDDNLRWAIMKKIILKILESCSQEFLADIMIE------FTPQ---LEIVLKESIFL--QK 1822 
TRICHINELLA        VCASLRLALLNEFFIPFLHSLKNDLLLTWTCR------KIQT---LVSCLTESLTL--EI 1811 
HETEROSTELIUM      YQDELKITLIDKFCVPLIGHMKQQVLIQLFAQ------HLSS---LMSIIQPLAPKYLAT 1953 
GLOMUS             YVS-FQRIIIEMILSPPLLQGPKIFVMDFFKK------HINE---IIDLLERDKYT--RN 1905 
MOSS               KSYELRRAVVEVIFEAFVNSSSMEFVTVWYSQ------HISD---LFYVLKQSSSM--LS 1855 
TERMITE            YDPSVRLGCAQRFVRPLLQGCRRSAAREFYRH------CIQD---LQGMLNVTLDC--RG 1815 
SALPINGOECA        NPLFVRRGVAQRVLATFLQACKLSMCSAFYIK------RLPA---IMSLMSQDTPL--TS 1829 
ROTIFER            ---ERKFLLFEKVIFIFLKNCDKPVFIDFMSA------NIVS---LIEVLN---WN--LN 1816 
SHRIMP             IKQNLRYNIMDLVLTPLLQQAEAVPTQNFLLT------VISA---VMAGMSAPVHG--RS 1834 
SCORPION           YPSDMRIHIIEKVFRVILGMISKITLKYFFID------HIKE---IMQIVKSKRKS---- 1840 
SPONGE             FPVAAVKGIGERLCVPLFTECSSAVLLEFFVL------KISD---VMCIMEAKLAR--VT 1865 
HUMAN              RLSFTRQSFVDRSLLTLLWHCSLDALREFFST------IVVD---AIDVLKSRFTK--LN 1859 
ESHARK             LSNIARQSVMDRSLLTLITHCSLDALKEFISK------IIKD---AMGILQSRFTK--TS 1866 
LIMPET             YPSAIRIAALSRVCLPMLRLVHKSAVIEFFLT------HISF---IMSEIEAKLVK--GS 1837 
LINGULA            FPNEIRRSTLSRVCVPLLRLCHQSSLSEFYVD------HIKF---ITDTLSAKLSK--SS 1857 
TRICHOPLAX         YRPDIRRAAIERVCLPMLQKASLKITKDFYVS------HIKE---IMDIIETKLVK--TA 1842 
STONYCORAL         YQTHSRRAVIERICITFLLKTSTTARRAFYQD------QIQK---LMSVLEAKELK--PT 1882 
STARFISH           FSKEIRRAAIERVCIPLMRLAGVKALSSFFKE------CIKN---IGGIIDAKTIK--AP 1891 
LANCELET           FPNEIRRSALERVCLPMLRLVHPAALTEFFTD------HIRE---IMDIIGAPQTK--AG 1885 
                                    .                               :           
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APHANOMYCESe       --NDQSPL-ISLVMAFGSLELLYSCLSGDAIR----HSVNPVYA----DAP-AKGNEL-T 1706 
FLATWORM           ESETEEIL-LLARGCCRVLSCFYMACGLTELALPRLCDAFKRFYSRQPAAQKDPDRSL-S 1977 
STYLONCHIA         DPLEQYQLIKQKKWIFLVFEVMFRRLKPETIR----QQVHKKLY----GES-SPGNEL-T 1872 
TRICHINELLA        QTDCEQQL-ITKIGCYKICAIIYNELDLECLK----NEVNVSYL---GSDS-QMKNEL-I 1861 
HETEROSTELIUM      AIERKSSV-VEKICCFKLTQQFYESLPATVIR----DQVNPYFT---GDKHDAKGTEL-T 2004 
GLOMUS             VDEKIYYL-NERAGSLTLLQILYLRASEEDVYSEK-GEIVKAYC---QSRP-LKAKEL-T 1958 
MOSS               AEREFEDL-FKKICHYELLELLYSKADNVSIT----KTIAPVFT----------SSDL-M 1899 
TERMITE            QLQTEHQL-VGRIGAWNILEPLFVHLESSELESKE-CVITAAAF---PGAV-KTGKEL-I 1868 
SALPINGOECA        T----PAI-VIKMCTFTLIDILFQRLNTTDLYGKS-AVINKTYCEAAGEPV-NDKGSNLT 1882 
ROTIFER            EPAFEMMC-LNKKCVFQLIELAYKRLHKDEIFFTN-AKICMAYETIKFGCV-KDGKEL-T 1872 
SHRIMP             D-EQHKTL-VTKVGSFMILQIMYSKLPREKLFAPG-SEINAAFR---PGD--QSGKEL-T 1885 
SCORPION           --SNEIQL-VSKIGAFQLIEILYTYLSKEEVS-KE-SQINCSY-----------GKEL-T 1883 
SPONGE             DPKLECQL-VHKSCCFQFIEILYTRLPSSLISSME-STVNTAYC---NGSP-QTGKEL-T 1918 
HUMAN              ESTFDTQI-TKKMGYYKILDVMYSRLPKDDVHAKE-SKINQVFH---GSCI-TEGNEL-T 1912 
ESHARK             ESSFDNQL-TRKIGCYKLLEVTYIRLPKDDIYSED-SKINRAFH---SSSN-MEGNKLLS 1920 
LIMPET             KAELENQL-TTKIGCFQLMELLYSRLTKDEVNSKN-SVINEKYC---QTKV-ETGKEM-T 1890 
LINGULA            ESEIERLL-TLKLCCFELVEVMYSSFPKEEVNSKN-SKINLKYC---GGKV-ETGKEM-T 1910 
TRICHOPLAX         --DLENQL-ISKLGSYKLMKLMYSKLSKQDVNTAE-SSIVKAYT---GRPT-EDGKEI-T 1893 
STONYCORAL         DPNFESQV-TSKLCCFKLVEILYSQFSKSELNTLE-STINKAYV---GGDV-KTGKEL-T 1935 
STARFISH           ETVFQNQL-VSKTCCFQLVELMYSRLVKEDLFSMD-SAINKAYT----NDV-KTGKEM-T 1943 
LANCELET           EASLRTQL-TNKLCCFQLLETMYSRLPKEEVNTPP-SRIVRAYK---GEEV-KAGNEM-T 1938 
                                         :       :                         .    
 
 
APHANOMYCESe       MRL---CKAASQKSAN------------------------PENSCAVAAYRCLLVTVRKT 1739 
FLATWORM           NWVSVQCYDLVTQSF------------------P--RCRESARQMQCEAYNLLVHCIKAA 2017 
STYLONCHIA         KSLIQLCTLAKKAPIDGFVNFVKDSIKSEFPQYN--SPLQVQRQYACAAYTCLTAIIMGT 1930 
TRICHINELLA        KKLVSCAVGAKKEFCR---------------DSKLDSIQKHFFEYRCAAQNCVIALVKKT 1906 
HETEROSTELIUM      AAIMKAAHLAKSEKLA---------------TDEQHVTRVLATKYHGAAYSALASVVATT 2049 
GLOMUS             RKVMEKAHKIKSRADK------------DDNGNKLV--SEANLHFRCEAYNALAAVILCT 2004 
MOSS               RQAGDTCHGKLDPEYK---------------LYPEN--LSTWRELHAAAYNCLAAVILCT 1942 
TERMITE            SDLTSRAYKYRSETLH-----------DNLTGNVQL--VELFRQSQCAAFNTLVAIISNV 1915 
SALPINGOECA        T----NTCRALRDTVT---------------GEESL--VELRRQASCAAYNALTTVICKT 1921 
ROTIFER            KEVLRKSRKHMNEYVNFN-------TGQESAKIEAN--KDLERILHCSAYNCLISLFIRT 1923 
SHRIMP             KEIFRYAAKISKGELR---------------HDQTH--AELRRLCACAAYNAIIAVLACV 1928 
SCORPION           REATGFAIAARKENLE---------------GESIS--KEFCRKYCCAAYNAVIAIICCT 1926 
SPONGE             QAITKCCHGAKSEDLH---------------GDRTH--YETRRQYHCHAYNTLMSVISCT 1961 
HUMAN              KTLIKLCYDAFTENMA---------------GENQL--LERRRLYHCAAYNCAISVICCV 1955 
ESHARK             KSLLKLCYDAFTENMT---------------GEKQL--LEKRRQYHCAAYNCIMAVVTCI 1963 
LIMPET             QKATKCAHEARSEDTR---------------GETEL--VELRRQYHCTAYNLMISIISCT 1933 
LINGULA            TAVTKAAHEAKKEDVR---------------GEKRL--PELRRQYHCAAYNALMAIITCT 1953 
TRICHOPLAX         KSITKAAHACKSDDLR---------------GETRS--VELHRQCCCAAYNALISVISST 1936 
STONYCORAL         LAITKAARAASIEDMR---------------GETVA--LELRRQFHCAAYNALVALICCT 1978 
STARFISH           QALTKACHAAKSEDIR---------------GETNA--LELRRQFHCAAFNALIAIISCT 1986 
LANCELET           TAITKFGHAAKSEDLR---------------GETGL--LDLRREFHCAAYNALIAIISCT 1981 
                                                                   *       .    
 
 
APHANOMYCESe       QTQEKFYTQLLFADQ-------IWPKIVDQSQDYIFE-TETTSFPTKYLSDARKRTQLR- 1790 
FLATWORM           SDKERSYLP-PFTENAAKRKF-IFDNIVPTDVDYQLP-LQVEQSASRKQYLVSVRPAASS 2074 
STYLONCHIA         QTKENLFSQFLFATLRDKGEECFWNVLIDQEKAYNFE-VETNFNYIQLKQIEFKIEQAN- 1988 
TRICHINELLA        QSHLKHYEGFIFND--------CWESIIDKEVKYEFD-REIQEEEQSAGKMYYSRQDRPS 1957 
HETEROSTELIUM      QTKETFFHVFFFKENKEKNEY-LWENIIDLEQQYNFE-PETNFQISS---------QLSS 2098 
GLOMUS             QNNPVFYKAFLFAENTSKGEL-LWENIIDLEIHYKIK-IELNQPFFRTKVD-DFRSRSGK 2061 
MOSS               QIDEKWFNAFLFSEK---SRP-LWQHLVDLTKVYDDMSVETSQSSIISQTVKGMRADLKA 1998 
TERMITE            KCELRFFTGLLFSENKAK-EV-PWGKLVNCNKEYALA-LDWEEIPARRKQLVSIRCQARA 1972 
SALPINGOECA        QTQEKFYSAFCFKEATGKVRD-CVFNLIDEKRKYTFT-TELPAAMSVRSKCVLALREGEA 1979 
ROTIFER            QTEPKLYLAFLFKDDPSKNEF-VFEPLIDKIKSYNFC-VEMENFTQRKTKFISIRDEFKV 1981 
SHRIMP             QNDLRFYTNFLFSANPTKGEV-IWECLVDCSRNLEFD-VEINFKPASKKRFVAVRQKLRE 1986 
SCORPION           QTDSKFYSTFLFQENFAKGEY-IWENIIDLNKEYTFP-IELDT-IERRRKFISVRHENRE 1983 
SPONGE             QSKPQFFVGFLFKEDVVKGQL-LWDNIIDCEKKYEFQ-VDFEAPLKRRKQITSIRDDLKQ 2019 
HUMAN              FNELKFYQGFLFSEKPEKNLL-IFENLIDLKRRYNFP-VEVEVPMERKKKYIEIRKEARE 2013 
ESHARK             FTEAKFYQGFLFSEKAEKNIF-IFENLIEAHRTYNFP-VEIEVPLEKKRRFISIRKEARE 2021 
LIMPET             QTEAKFYNCFLFSEKPSKGQF-LLDNILDCEKMFEFK-AELDSPLERKKRFVSIRNEVKE 1991 
LINGULA            QTEMKFYTGLLFKEDLAKGDF-LLDNIVDQNRKYLFE-IEITSLPQRKKRFVSIRSEAGA 2011 
TRICHOPLAX         QTEMKFYTVFLFTENVARKQF-LWENLIDMEREYAFE-IELSYQDKQKTTFRSLREQSRS 1994 
STONYCORAL         QTDLKFYVAFLFSENPIKGQL-LLDNLVDCNRTYTFE-VELSAPLERRKQFRMQARIPSP 2036 
STARFISH           QTDIKFYNAFLFSENTAKGQF-LLDNIIDITKNYSFE-IEMNAPMERKKRFVSIRNQIQD 2044 
LANCELET           QTDMKFYTAFLFQENTAKGQF-LLDNLVDTNKLYQFD-AEFSAPVSRKKQFVSIRQELRG 2039 
                     .   :    *              ::           :                     
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APHANOMYCESe       ---------------------------------QFQRMDISSQFLAGSSLSQSSE----- 1812 
FLATWORM           ASDSSASEAGPTDDLSWLNPSSSSTSAVAAGTNSLQFA--ASQFLADSSLSSDVS----- 2127 
STYLONCHIA         --G-GD----------------------------IS------QIKANNLINEYNEKFNSA 2011 
TRICHINELLA        SAE------------------------------YENQV--ELSVLLDSSLSVMAT----- 1980 
HETEROSTELIUM      AVA-------------------------NSQSRDLKYL--SSQYLQDSSLSQSLD----- 2126 
GLOMUS             TFK------------------------EAIVSNNLKYL--ASQYLADSSVTQGGA----- 2090 
MOSS               RRTRG----------------------KGSLSQTASTI--SSQYMHSASLSQEPA----- 2029 
TERMITE            QRR----------------------ETLGFASQSVRYIPSASQYLFDSTLNEDVT----- 2005 
SALPINGOECA        TPS----------------------TTAAATAAARRYL--PSQILADSSLSQDAA----- 2010 
ROTIFER            IKA-DTNSR-------------SAN--YISTMHSTSSL--STQNLYSSSLSEELS----- 2018 
SHRIMP             TAR-EEGA--------------------VVA-GTVQYM--ASHYLSDSSLREDMS----- 2017 
SCORPION           LNS-NKTLN-------------FA--------SSLKYA--PSQYLSDSSLSDDVS----- 2014 
SPONGE             STAAGNSSG-------------SPS---SSPSTRPRYI--SSQYLSDSSLSTDVS----- 2056 
HUMAN              AAN-GDSDG------------------------PSYMS--SLSYLADSTLSEEMS----- 2041 
ESHARK             AGD-GDSGE------------------------PQYLS--SQSYMADSSLSEEMS----- 2049 
LIMPET             TRQ-GEEEE-------------SL--------FSSYNI--STQNIEESSLSDDLN----- 2022 
LINGULA            QGD-GNSQD-------------SAES-------SVHYL--ASQYLADSSLSEDVS----- 2043 
TRICHOPLAX         SVS-SESAD-------------EADSGIAMAP--SYHL--SSQYLADSSLNEEIS----- 2031 
STONYCORAL         ------KEN-------------SLEESAGRTGLSIHYM--YSQYLADSSLSEDIS----- 2070 
STARFISH           TVA-GSSSQ-------------QSDSGIEMSGYTGRYL--STQYLANSSLSEDIQ----- 2083 
LANCELET           QDS-P-----------------EAG---------SSRY--MQSYLAGSSLSEDIS----- 2065 
                                                                    :           
 
 
APHANOMYCESe       ------------GEQLS-----------------------------------SNPTSEET 1825 
FLATWORM           -QFDRLVTADLSNTSDSASLATASLS---LSTSSSFAINQRRSRKNR--FHNQTLTATRR 2181 
STYLONCHIA         MVFETQPDKIN-IKSEEEKLQKLLNN----KKQ------NTNQDQNMLDKSAADEDSEIQ 2060 
TRICHINELLA        -QFDFTESLEARTHC-A----------------------------ET-RTESANDKDVMK 2009 
HETEROSTELIUM      -VDTSSSTTST-S-------------------------------TTTTSNNNNLKIVASA 2153 
GLOMUS             -LFKELPDESE-GESKNEH--------------------------SDTIPMEIDERVENK 2122 
MOSS               -VIRTFVGGIRKEETSAAGV----------GAG----LLLDEESPSTETNIETAEQEEII 2074 
TERMITE            -LFDFSTSVVS-TEARPGH------------------------DEK-----TPKESGAES 2034 
SALPINGOECA        -QLEALRQGADVGESQAVEDASSSSSSPPSSDGPTFGLDMDASEDSPGAPSNI--PVYVV 2067 
ROTIFER            -VFDFSVHSSY-NQ--AYN-----------S------QSSVTRAPSFRRSYTDDELNSQE 2057 
SHRIMP             -QFDFNNSVVL-AMSQTEK-----------SSE-----------RVTGANEMGG----VL 2049 
SCORPION           -QFDFSSSELA-FSQDMKN-----------KNR-------KEEIDSNPSNEAKDDDLVSN 2054 
SPONGE             -QYDFTLPHHH-QYGSVGG-----------GAST----ESSSIDEDSGNSQEASSYV--V 2097 
HUMAN              -QFDFSTGVQS-YSYSSQD-----------P---------RPATGRFRRREQRDP-TVHD 2078 
ESHARK             -QFDFSTGVQS-FSYNSQD-----------P---------RGHAVRSRRKEQAELSVVQS 2087 
LIMPET             -QYDFNSGTAQ-VFFSDIF-----------SDL------------TSSSNVQPDQFNTTV 2057 
LINGULA            -AYDYSGSLQG-ERSEPVP-----------P-----------RTRQR-AVSEEAAVPAEA 2078 
TRICHOPLAX         -QFDFNSSTVQ-GYSENNS-----------IKQIPT--------RETGDSEKAKTIINKF 2070 
STONYCORAL         -QCDFSSPIQV-HSGTEAR-------------QPLYKLNESSSTA----EQTDDWYEV-- 2109 
STARFISH           -QFDFSGGVQQ-FNASIDK------------DQSLSQRSSVPHIKKRYSNEETPTVVVQG 2129 
LANCELET           -QFDFTSGTQV-KHSQTFS-----------STQERYSQASQGSSRLQARQQQDSSVNIHG 2112 
                                   S2056                                           
 
 
APHANOMYCESe       EDEVLELDILNMHPCMIPLMQTIKHMETLFHSQW--------SN--TAMPGWIEKVWFNL 1875 
FLATWORM           NLIVLESDSVNDHPCMATMVALLRHMKAFKLIPQ---LPEGVKP--TQMPKWMQNMLQKV 2236 
STYLONCHIA         DVSQLELDNVNKHECMKNIKRCIDKMSELFKREW------DQNT--NEMPKFMQNLCLEI 2112 
TRICHINELLA        FYSKTKLDLLDQHPCMQAMVNVINYMDHMGMIPY---------EAGTPLPAWMASMRDFL 2060 
HETEROSTELIUM      MNMPIELDKINSNPSMQPMLKIIDIYQERFRESI------DQSP--NDMPKWMNELYLKV 2205 
GLOMUS             SKLELEIDVFNSHPCMKMIIRVIDRLHSQLTKPV---------DPVESMPGWMNDIYKKF 2173 
MOSS               ETTALDRDDFDQHECMPVILRLAEHVHVKFGA--------NYQP--GVMPDWMKSLHATL 2124 
TERMITE            TEVILESDDLNMHECMATLCGVIEHMVDQGISPTPDA---ETKD--AALPPWMESMRKCL 2089 
SALPINGOECA        EDSQMEMDELNSHESMVSLMGLIQRIQAVHAESKPQRNEDGLILPSSTMPSWMSNLLKSF 2127 
ROTIFER            QSVEIELDELNQHESMDNLISLFQSLVVNKITPI---YDNGQLP--SEMPPWMTFVHKKI 2112 
SHRIMP             MPVHMDQSDYNGHEVMANLTAVINHMVDAEIMVL---HKGDTVPKATDVPQWMTLVQQKL 2106 
SCORPION           ITVELEIDDLNQHECMNSLTMLVQHMEKIQLL--------SSSP--KEIPKWLDNLCKKL 2104 
SPONGE             SEEQLEEDDLNIHECMTPLMKLLDHMIINKITPA---PSGD--S--PEMPPWMTPLHKRM 2150 
HUMAN              DVLELEMDELNRHECMAPLTALVKHMHRSLGPPQ---GEEDSVP--RDLPSWMKFLHGKL 2133 
ESHARK             DIMELEMDELNQHECMPAMIALINHMQRNNITPQ---VEEGKTP--QELPPWMKFLHGKL 2142 
LIMPET             DYIELELDELNQHECMATMVALIKHLHT--VITP---VLKGTIP--KEMPTWMSYFSEKM 2110 
LINGULA            DYEEIEMDELNQHECMTAMTALLKHMQRNKITPD---VVS--NP--LDVPPWMKYLRDKM 2131 
TRICHOPLAX         ADEELELDDLNKHECMEALLTLLDHMAVNKINPA---IEKDTTP--SEMPSWMVALRKKA 2125 
STONYCORAL         SEDTLEMDDLNRHESMAKMISLLKHLVDKKISPE---QVKDVPP--TDMPAWMAPLHKKI 2164 
STARFISH           EYIEMESDALNQHECMASLTAVLKHMQANKITPE---IPEGSKA--SEMPGWMASLQKKL 2184 
LANCELET           DFLEIEMDELNQHECMSSMSAVLQHMARNNITPQ---VQKGAAP--KDMPPWMSCLNKKL 2167 
                        . .  : :  *  :                             :* ::  .     
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APHANOMYCESe       SS--------HSSTATRIFLCKLVVNRPGIFEPYAAKFVGPIVELIVEV----------- 1916 
FLATWORM           SN-----SSTDSHPNVRIFLMKLLINCQDIFQPYAHFWLRPMCQFALS----DR------ 2281 
STYLONCHIA         KR-------PDIHLNFKIFILKILINHPQLFSAYAKEWFEPIANYLCD----KN------ 2155 
TRICHINELLA        NF---------GSINVRLFIARIIVQCFHVFRPFYLEWISPIIKLIVM----DE------ 2101 
HETEROSTELIUM      KN------DTNLHPNILIFILKVIINRQQYFYRYHKQWTPILIEYVIS----NQ------ 2249 
GLOMUS             TNIGNENKENDTHINIRLFIAKIIVNVPEAFEKYASLWIRPVIKLIIE----GR------ 2223 
MOSS               DN-------AATHINVRLFLAKVITKTRKIFAPHAADWIRPYVQTILIDPRK-------- 2169 
TERMITE            SD-------YSQPRNIRLFLLKIILNVESKFHPYAHHWMNSILKAITD-----G------ 2131 
SALPINGOECA        ES-------TSTSHNVRLFIAKLITNMPDAFQPWSSRWLRPIMLLILKFQDE-------- 2172 
ROTIFER            LD-------VYTHENIKLFLIRAIANTESIFKPYCKFWYSALIGFLVNSSLC-------- 2157 
SHRIMP             DS-------ADTPRNVKLFLLRVMMNNARIFEPYAAHFVSTILTCLVD-----G------ 2148 
SCORPION           ED-------YSVHRNIKLFLTKLFINNAEIFKPYAVFLLQPLINLILN-----A------ 2146 
SPONGE             TD-------SRTGRNIKLFIVRLITNRPKIFQPYAKHWLPVLTQFILSGDSTAGMGGAVG 2203 
HUMAN              GN-------PIVPLNIRLFLAKLVINTEEVFRPYAKHWLSPLLQLAAS----EN------ 2176 
ESHARK             GN-------SSIPLNIRLFIAKLIVNSEEVFRPYAKEWLGPLLQLVVS----GN------ 2185 
LIMPET             TN-------PATSFNIKLFIARLIFNTSEVFQPYTKFWLRPLCQLIFS----GP------ 2153 
LINGULA            NS-------TTTHINVKLFIAKLILNAEEVFAPYAKFWLGPLVQLMVR-----D------ 2173 
TRICHOPLAX         SD-------HTTNRNIKLFIAKLIINRPKIFRPYAKFWLVPLIQLIVE-----G------ 2167 
STONYCORAL         AS-------SSTHLNIRLFIAKLIINEAKIFEAHAKFWFNPLMELILQIKDTEP------ 2211 
STARFISH           TS-------QSTHVNIKLFIARLIINNNEVFTPYARFWLSGLLQLLIS----GN------ 2227 
LANCELET           GG-------SSTHKNVKLFLAKLIVNNEEVFRPYARFWLSPLMEMIVR----GE------ 2210 
                                    :*: : . :    *                              
 
APHANOMYCESe       PKLDEFHYILRDICHLVVDTWHLETIDYD-----------LSQFVKHLIAVSPNTSAAIL 1965 
FLATWORM           NGGQGFHTLLVDIVYFFV-AWSGTAIPEDD----LGDRDLVERLLDKLTGLCYDKERRIF 2336 
STYLONCHIA         NGGKGFHYFMRDLCTLLI-SWNY--IPEDN----TKNRLLCTNVVNTLIKYSADKTKMIF 2208 
TRICHINELLA        FGSNILHYFRVDLIVVLF-EWTAHLKEDE-----AIPKDSLNDLLKFCVKHCWSKSGKVF 2155 
HETEROSTELIUM      TGGQGIHYFIRDIAMLLL-SWPNIYQDQKLDQLDTLSKSNISKFINFLIQNSYCADRQIL 2308 
GLOMUS             SYGEGINYFIQDLCAIVT-VWGSFITLE-S----YQDKVLIYELMEFLMKNSYNESRIVI 2277 
MOSS               SGGLKFHYMLRDICVTIL-QWNVASAPDG---------RLATNFVHHLISVADHGSNQVL 2219 
TERMITE            VVGRAPNYLLSDTVAMLA-DWCRKTTSLPA----KSDHHLVSQLLYLLISKVHHDRRDVF 2186 
SALPINGOECA        PETPGFNYFVTDLCLLLL-TWADTAVPQDD----SE-KRLARQLVQFLMENARHETTAVF 2226 
ROTIFER            RDLAQMDCFTLDLMVMLL-SWGSIQKPDQS----E--AKLINRLFTLLIKRCYHENRAVL 2210 
SHRIMP             TIGDKINYFFCDVMVMVM-GWGSKAVPQDT----VMGRNIVGRVLRYLCMNTPQTRADIF 2203 
SCORPION           TFGREINYFILDLMVVLL-SWSSIAIPEDS----SIGRHAASGLLEFLMSKCFHIRKDVF 2201 
SPONGE             GGENGLDYFTVDAIATML-SWSSTAIIED--------RFLGSQLLEYIMLRSNHKNRSIL 2254 
HUMAN              NGGEGIHYMVVEIVATIL-SWTGLATPTGV----PKDEVLANRLLNFLMKHVFHPKRAVF 2231 
ESHARK             NGGDGIHYMVVEIVVTVL-SWTSVATPKGN----MKDEILANRLLEFLMKNSFHEKTAVF 2240 
LIMPET             LSSDGINYFNVDLIVMMM-SWHTTSIPQDT----AEERAMSSRLVQFLMANIYHKNKQIY 2208 
LINGULA            MPDEGLNYYVVDIMVTVL-SWSSVAVPQDT----AMDRAMASRLVEFVVRNVNHDTRQIF 2228 
TRICHOPLAX         KESDGIHYFIVDLMIILL-SWADVAIPKDV----DE-ILQANRLMEFLMRNAFYPNRSVL 2221 
STONYCORAL         AGTEGINYFIVDLVVTLL-SWSTTAIPEDS----HNDRHLASRLLGFLMSRTRHRHRSLF 2266 
STARFISH           TGGEGIHYMVVDVVVVLL-GWVTVAIPEDK----RL----ANRLLEFLMHFCHHSNRQVL 2278 
LANCELET           ASGEGINYFIVDLLVTML-SWGPVAIPEDS----AMGRALTSRLLHFLMANAFHKTRAVM 2265 
                         .    :    .   *                      ..             :  
 
 
APHANOMYCESe       RDNLYLIESFLFRYPSQC-RFLNGDAIMDMIGGDG--N---DKLDTARHVAGMQIVAMLL 2019 
FLATWORM           KNNWRLLDALIRSWRSRV-HCVPYKRIFDLLQ--Q-------TEEYTAAAAGLQLYNAYL 2386 
STYLONCHIA         NTNIEIIAGLLHRWKKLV--AINKDVISMMIGMDD--K---KPESNLWKMTGIQILALAV 2261 
TRICHINELLA        KRNLRIIETMLVLWKSFV--TLDPSLILEKICFPL-------GNE-NENVCGISILCLCL 2205 
HETEROSTELIUM      RNNLNILKLFVERWKGLF--SVEKKSIVEALATPV--TNFKSKAR-QVRSTALIQLSILL 2363 
GLOMUS             RNNILIIKAIFEIWSELI--VVPTHVIHELFSDSV-------GNV-DKVYTGLQLLGVVL 2327 
MOSS               RANIDIIRLFLENWKGSI--SLERGQLLQYLISGGRNPDMNDRNIKMKRLVGLQLLGAIV 2277 
TERMITE            KHNLELIRTVVELWKPNF--DIPVQLLYDMIM--K--H---DRKDPTVSEPGIQVAAIIL 2237 
SALPINGOECA        KNNVNIIRLLLERWKDAVQDKVPFKVIVDNMS--S--R---QMAS-KDNLSGLHLLSLIL 2278 
ROTIFER            KNNIELIKTMTECWRDMI--QVPVELINNFLT--S--N---DH---RKLSTGIQLFGVVL 2258 
SHRIMP             KYNLDVVRSVVECWKSLL--TVPYTVIYSLME--V--K---DGAE-REVEAGLQLLGIIL 2253 
SCORPION           RNNLEMIKTVVQCWKERL--DIPTYIIFESMR--N--L---DTKV-KDNIVGIQLFGIVV 2251 
SPONGE             RNNLEIVRTMVELWKDKI--DIPTRVLYDQFS--N--S---DKST-VSNLSGIQLVGIAV 2304 
HUMAN              RHNLEIIKTLVECWKDCL--SIPYRLIFEKFS--G--K---DPNS-KDNSVGIQLLGIVM 2281 
ESHARK             RHNLEIIKTVVECWKDCL--SVPYSLIFSRFS--S--T---DPNS-KDNSVGIQLLGIVL 2290 
LIMPET             RNNLEMLKTVLECWHDRI--EIPYKIIYNQLK--S--E--------ENKSVGIQLLGVVI 2254 
LINGULA            RRNLELLKTLVECWKGRF--DMPTKIIYDNFS--D--R---DPKS-KTNTAGVQMVGVFL 2278 
TRICHOPLAX         RNNIEIIKTAVELWKNHI--EIPYRIIYKNFS--N--P---DKDK-KDNSTGIQCLGLVV 2271 
STONYCORAL         RNNLEIVKSVVEIWKSIL--HVPAEVIFNSFS--D--P---DPVK-KDNAVGIQLLGVVV 2316 
STARFISH           RNNLEMIKTLVECWKEII--SVPTSVIYRILA--T--P---DPDV-KDSSTGLQLLGIVL 2328 
LANCELET           RNNLELIKTAVECWKTRV--EVPTKVIHDQLC--G--S---DASS-KANSVGIQLLGVVL 2315 
                   . *  ::      :       :    :   :                    .:      : 
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APHANOMYCESe       SLAFDATSPATSFE--------FLLR--NAR---AKLENNLLTRMV-SMHKTTPILAADI 2065 
FLATWORM           SNALPYFNEQQGVNVGGVDS--------------PQILAALVRLLN-HSRKEVYSPCAGV 2431 
STYLONCHIA         SFDILVIEKPENIGQTNVNQREFRFQEQNENQLGDKLMNSLLKILE-SKKKQIIQAASET 2320 
TRICHINELLA        NTVPETFSFLTD----PNYE--------------SGIFSHLVRLLS-LKNVKLFKLAAFV 2246 
HETEROSTELIUM      SNGYAAYDKEND---SEISE--------------FKFYQILIDCLT--EYKELYDAASEI 2404 
GLOMUS             AHDKPLFQDEVGLDLGGLTS--------------DKFYMDLTNNLLNHVNSNVRALAAEV 2373 
MOSS               GSGIPIYDPSCD---FSTSE--------------EHICEALLNNLN-VKTKEVYEAAAEL 2319 
TERMITE            ANRLEPWSST--------GK--------------LQFLRALLRNID-TEKRSIFQSSAEV 2274 
SALPINGOECA        ANDMMPSESDVE--EAGLSM--------------RSFFQILVANLM-FKSRSVYRTAAFV 2321 
ROTIFER            SNGIENYEYP-----MDISR--------------LDFFKSLINCIK-EPSKLIHAPAAEV 2298 
SHRIMP             ANGLPPYTVD-----SETEK--------------KRCESLVIRLLG-AHYASVYGAAAEV 2293 
SCORPION           SNGLDPYQNT-----SRIDK--------------ISYLKTLTVNLK-NKYKEIYESASEV 2291 
SPONGE             ANELNPYDTNTA---GSLDQ--------------GLYYKIFVNNLT-FKYKLIYAAAAEV 2346 
HUMAN              ANDLPPYDPQ-----CGIQS--------------SEYFQALVNNMSFVRYKEVYAAAAEV 2322 
ESHARK             ANNLSPYVPK-----CEIGY--------------ERYFQRLVYNISLTRYKEVYAAAAEV 2331 
LIMPET             TCKFPPYGPD-----CPVDR--------------HKFFTTVAFLMC-DKSKPVYTATGEV 2294 
LINGULA            ANKLPAYSYT-----SEVDR--------------EKFYKALASNMG-SYWKTSSAAAAEV 2318 
TRICHOPLAX         ANGLSPYRYDV-----EVDE-----------------MLALAENLQ-FKYKEVYEAVAEV 2308 
STONYCORAL         ANGLFPVTSD-----STIDE--------------DRFYGTLVNNLT-FKYKDVHAAAAEV 2356 
STARFISH           ANGLHPIDKA-----SDIDE--------------ERFYAALSYNLK-NRYKMVHAAAAEV 2368 
LANCELET           ANQLPPFNPSTS---GNIDR--------------EQFFSAVAKNLQLTRYKDVYAAAAEV 2358 
                                                           .   :            .   
 
 
APHANOMYCESe       AGLVLKHMHSTTF-------QTSVETQLALFFQ-----EEKPDRFLTCVKQ---VSFHYP 2110 
FLATWORM           TGLCLRQMVTAQS-V-VPAFYKQVAEQLGKML------TARPDAGLHALAQ---VSRCCP 2480 
STYLONCHIA         LGKILNKQPSLVA------------QSIHPLMNN--EITERHDVFVHSIEK---ITREYP 2363 
TRICHINELLA        CGLSLKVLNELQT-D-----CEWLLKNMKAVMSRMTGTMLGRSKCLFCLHE---ILPNYP 2297 
HETEROSTELIUM      CGMILQFNHKHNI---QSVFEKLLKDKISSFLS-----QSDYQRALNCLYF---IGLHHP 2453 
GLOMUS             CGLAVKHLRKYHCSEALSSLLNPMLQKISGMYQQALSNESDMKNFLTVIHH---ISMHDV 2430 
MOSS               VGITMIYRKESRQ-VNEEILEAKLHKILKQLYR-----EAEYERFLNILNK---ITIRHP 2370 
TERMITE            AGMALELLAANGSGMLEGDDAEFLSGIVDKLNL---TKDQSKDKFLTCLFA---VQEYYP 2328 
SALPINGOECA        TGMLLSHFKSKGRGRLLDELMNEVVARLDQLKKD--DDATSKERLITCLHELCNVNTGHP 2379 
ROTIFER            VGMLLKRFDSHDK-EYFENTVS---HLFEILR------EADTSLFITSIHK---IQLNYA 2345 
SHRIMP             MGLILKYTSQKDG-SVEA-LEDAVVKRVTELT------VKMQGQGLTCIYN---IHKHYP 2342 
SCORPION           CGMSMKYYFDKDD-DVYSEFCKIVKTEISSLN--------AKDQYLTCLYK---INTHFP 2339 
SPONGE             LGMIMKRMAESYD-PFLDRLEEMVGEQLFKLSQ---PLEKSEDKFITCLHK---ITLCYN 2399 
HUMAN              LGLILRYVMERKN-ILEESLCELVAKQLKQHQ------NTMEDKFIVCLNK---VTKSFP 2372 
ESHARK             LGLVLHYFAENEK-QVDGLVHDLIAKELKQLQ------QSKEDKFIVCLSK---IVKNYP 2381 
LIMPET             VGMILKYLEVKEQ-ETEGEFHTYIINNISSLQ------LSKPDNFIYCIHK---IHQQYP 2344 
LINGULA            VGMCLQDLDQHDK-DFKEEYVNHLHSVLSSLQ------QSNPDTYMLCVYK---MHLHHK 2368 
TRICHOPLAX         LGMIMKHLASVKK-ETEGPIFDYVTQHLSSMVS---AGRMDVARFILCLYR---VQLHYP 2361 
STONYCORAL         IGLLMMQLAKVKK-IFDGPLHDMVGQKLLSLVN---RAKPELDKFITCVHK---LKLNYP 2409 
STARFISH           IGMAMKQKADVDK-VTDGFLHSIVTSELTKIS------EIKPDVFVTCIHK---LHFHYP 2418 
LANCELET           IGMIMKYMADVEK-VTEGSFHTQVERYLLPLQ------VNQQDVFLTCVHK---IHLHFP 2408 
                    *  :                      .                 :  :     :      
 
 
APHANOMYCESe       PIVD-ESTLNRLMSIFPRIWVQDTLLLCTLDIVYSSNFQA---------AEIFR-FLRPH 2159 
FLATWORM           RLAC-IEFRQRLLFQLPHLTGDSLA-D-CLVCLAAAATAAAVDSDNCRWPNAAVELKERG 2537 
STYLONCHIA         ELLIDRKIFMKLLSFVKTLTGSMRA-S-ILKSFERFINVCRQRKKIEDINEIAMSLLADS 2421 
TRICHINELLA        EFAL--QFCNDLLDWFPSLHGDLKT-A-CLEGFFAVSKYK---------GDFFEELKSRG 2344 
HETEROSTELIUM      SFIL--QFQLKLLNILPQLSNEIRL-V-AFNVIYWIADDI---------PELFIKLKSAN 2500 
GLOMUS             DVAV--RFLKYVFGILPRLLNN-KI-L-ALEIISFCAGHD---------PDLFTNLQRDR 2476 
MOSS               GFLE--GYAEMVVDQLSRLFGAYKV-N-ALDTLLRFPKAD---------ANLFNQ-ISRS 2416 
TERMITE            RIVD--AFMNHVLFHLPKTYGIFRT-M-CLKIVYSRLEILG--------DDTYAEMKSKN 2376 
SALPINGOECA        PVVD--HFVQRLLFLAPSLPGQFKT-M-ALETLLWRAEDI---------PDLFRELQGKG 2426 
ROTIFER            AISE--RFMTKLVFFLPQLYGDFKK-M-CAESILSSIRVL---------QDPL--FKSKN 2390 
SHRIMP             SFVK--RLINKLLNLLPKLYGIHRK-N-VLECLIAHSATM---------EDIYLHLKEQN 2389 
SCORPION           IFID-SSFLNKILYMLPNVHGIFRK-Q-ILEIINSHVENI---------ENAFAELKNQG 2387 
SPONGE             KIVP--RFVEKLLFLLPSLQGVFRS-S-CLEILDTQADVQ---------PQFYLKLKDKG 2446 
HUMAN              PLAD--RFMNAVFFLLPKFHGVLKT-L-CLEVVLCRVEGM---------TELYFQLKSKD 2419 
ESHARK             PFAD-RRFLNQVFYLLPKLHGVLKT-H-CLEVVMHRAETI---------IDIFQELKNKN 2429 
LIMPET             PTAD--RLLNKLLFMLPNLNGESRR-L-CLEVVHGRIGQI---------DNVFMELKTKG 2391 
LINGULA            PIAE--RFMNKLLFMLPRLHGEYKR-H-CLEVISSRVQNM---------ENAFIELKNKG 2415 
TRICHOPLAX         IIAD--RFVNKVLFLMPSLYGEFKT-K-CLEIILARADHI---------KELYTELRNKG 2408 
STONYCORAL         PIVD--RFVNQILFTLPSVHGDFKS-Y-CLEILCSRVEHI---------PNLFTELKGRG 2456 
STARFISH           EFAD--HFTNKLLFMLPSLHGQPKT-L-CLEVVASRVSHI---------PNIFLEMKSKG 2465 
LANCELET           PFAD--RFVSKLLFMLPKLHGIFRT-H-CLEVIRGRVNVI---------DNLFLELKTRN 2455 
                              :.                   .                 :          
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APHANOMYCESe       LPRLLRHNNPDVP-------------LRLIDVMTKLWPNLSED---------YQMV---- 2193 
FLATWORM           FFDSLKRLFALSSGGSASVSAESRVPQNSLALCERLLLLLQQQERLADAEQAAIKQQRVW 2597 
STYLONCHIA         EEILADISDENQQ-------------SFLILITQIAKLNLDTG--------DKLMQR--- 2457 
TRICHINELLA        FLKVFSLRYERDQ-------------MLGMYIVKNLHANLTVE---------NISD---- 2378 
HETEROSTELIUM      LDSLIRIREEQTQ-------------IIILKILFKLIKNNYTT-------DQTLLQI--- 2537 
GLOMUS             LLGFLKHRDENEQ-------------LLALRILAGILQEIEVS---------TFEY---- 2510 
MOSS               LPKLLAHRDEIAQ-------------LKILQLLSQLLKNVNQD---------TIRTR--- 2451 
TERMITE            LFKTLSDRDPDQQ-------------NLALSIVHKMVPHLKPE---------QLEE---- 2410 
SALPINGOECA        LLSLIKHHHTETQ-------------AVVLSILKVLLHHLNAS---------SIKQ---- 2460 
ROTIFER            FIDMLTHRDTPIQ-------------LICLKMIHETLDKQTDE---------DLDR---- 2424 
SHRIMP             LLDILAKKEASTQ-------------LVALQLVNAVMPRLTPS---------QLLY---- 2423 
SCORPION           LLNMLEHRDESIQ-------------FSSLNIIQKLLKELDID---------KMLN---- 2421 
SPONGE             FHTMISHRDEATQ-------------TASLSIVQKLLVQLTND---------QLSE---- 2480 
HUMAN              FVQVMRHRDDERQ-------------KVCLDIIYKMMPKLKPV---------ELRE---- 2453 
ESHARK             FVQIMSYSDEERQ-------------RICLDIVYKIIAKLKAE---------EVKV---- 2463 
LIMPET             LLSFLTQRNEKTQ-------------LVALNIITSIREKLKSK---------EMSS---- 2425 
LINGULA            LLTMLTHRDDSTQ-------------AVCLKIVNELLRRLQPD---------EVLY---- 2449 
TRICHOPLAX         LKDMLLHRDESKQ-------------QVSLDLVRAMLKNLDIS---------QILY---- 2442 
STONYCORAL         LKEMLSQRDDGIQ-------------IGVLRIIKHLMKKLTIP---------ELKF---- 2490 
STARFISH           IVELLTHRDEGTQ-------------LVSLKLVNAMLPNLKPD---------EILY---- 2499 
LANCELET           FLGMLTHRDDGLQ-------------AIVLQIVYALLQKLKVE---------ELLY---- 2489 
                                                : :                             
 
 
APHANOMYCESe       LLSGD-----------CSVLFAFENESCQMKVLQFVISIDKL-S---------------- 2225 
FLATWORM           LLAAVGEMCLASTGAGAGSVAALTLPQARRQAYQILATWYPTHP---------------- 2641 
STYLONCHIA         VLPRL-----------KQLFQHNKNDYSRGLFYDLMVYLYDQFENFK------------- 2493 
TRICHINELLA        LVSS------------FSSVIGNFSPSCRRAFAEMCCSLYTKLSSLND--------SSEN 2418 
HETEROSTELIUM      INLLL-----------DCRFNQSPNETCRLLYYDIFMWIHDYLEKDVID----------- 2575 
GLOMUS             YLDGL-----------IESFQDHPNNDCRRTYYTILVKMYNKINGT-------------- 2545 
MOSS               VLPVL-----------CDNFNGHENVDCRREFYEILIYLFKNKGMDK------------- 2487 
TERMITE            LVHE------------ICKFETQRSVKCRSVMYEILKWIYDHCQDIG------------- 2445 
SALPINGOECA        FLPSV-----------TANCCSHDDYTVRAIAYDILMAVYDQKLSHERGDVVLADDETAA 2509 
ROTIFER            LMPH------------LEKFIHHPHLSCRYQFVLILISLYEIYQFKVN--------QIGS 2464 
SHRIMP             FMPG------------VVAFASHPAPSCRETMYDVLFWVYDNFSNND----------TED 2461 
SCORPION           VFPI------------ISKVHKSAETICRKVMYEIMMHAYEKFNTKN----------GIK 2459 
SPONGE             IVPIL-----------IASFSKHGSIQCRIVLYNILMRVYNKLCTDDQSE------SDDS 2523 
HUMAN              LLNP------------VVEFVSHPSTTCREQMYNILMWIHDNYRDPE-SE------TDND 2494 
ESHARK             FLVP------------VIAFISHPSPVCRERMYDILMWIYDNYRDAE-SQ------SDPD 2504 
LIMPET             LMDS------------ITAFSHHPSTLCRKVMFELLMWIYDNYREDE----------CTE 2463 
LINGULA            FLPA------------VTAFSSSPSMPCRGLMYDILMWIYDNYRDEN----------NAT 2487 
TRICHOPLAX         LAEL------------VATFKTNPSAACRQKMYGIFMWIYDTFRQEIDK--------NDE 2482 
STONYCORAL         IFPL------------LTSFVSHPNLLCRDLMYDIFIWIYDSYRADEAFQ------AEEG 2532 
STARFISH           LLPP------------VRTVFNLPSPACREVMYDILMWIYDNFRDEE-SR------TEDG 2540 
LANCELET           LLPS------------VAAFASHPAPECRRTMYDIMMWIYDNYREEA-SQ------QE-S 2529 
                                               :     .                          
 
 
APHANOMYCESe       ----VPAVQLISLKALSSRIADVRERAYEFWEK--QL-PSSCHDRLLALFGPLYHDQTTE 2278 
FLATWORM           -----NLCAPALLAGLTDSAESNRAWLLEFWSRNSGL-PSEASARWFALLSRCHGNNTAD 2695 
STYLONCHIA         -----PLVKSALIRGLSDKTKVVRNKLISFWSDSSRL-GLDPNQRLLQIMNDLYTQEEEN 2547 
TRICHINELLA        SKAALATTKMHLLTMLSDSNKSIRQLVYNFWCDASRL-EISTSARLLNCLSQLYTCATES 2477 
HETEROSTELIUM      ----QNQIRLTLLIGLSDDSEAVKRKLLEFWDTSKEL-SLSTVQRLMQLFEKMYTKETES 2630 
GLOMUS             -VEIKHKLKINLLRGLIDTDESIQQALIEFWHAQEEL-SHNTFTKLKELIGNLYSTESEN 2603 
MOSS               ----ERLVIQSLLMGLCDSSDIVRASLQNFWHLQLS---QDVRHRFLELVNRIYDPCLEE 2540 
TERMITE            -GVLIEEAKGILLKGLRDDDPHLQDSIFEYWNSDAQQRDASTSDRLLFILTDLYCPATEH 2504 
SALPINGOECA        LTEIAQLARTHLLLGLQDSSPKLRQSIVAYWDQEKRL-ARNPVQRFYDGLTSLYVPEAEE 2568 
ROTIFER            TSQILNFSKENLLKALIDEDTSIRVMAQNFWTEKADM-PSNTIDRMLLIVEKLYSPKTER 2523 
SHRIMP             GHQLESQARGVLLRAVKEEDAALRQIVLNFWLQGARS-MTLT-QCLLHILRKMYSPESED 2519 
SCORPION           EKEISRYAKEMLLHGLADSDLTLRLTVHNFWSQNNHL-PAETFSRIKAVLQKMYSPEIEH 2518 
SPONGE             VKMIRSISRDQLLLGLGDESNEVKLKMYEYWNQESNL-SSNTLDRLTQLLVTLYSKKTET 2582 
HUMAN              SQEIFKLAKDVLIQGLIDENPGLQLIIRNFWSHETRL-PSNTLDRLLA-LNSLYSPKIEV 2552 
ESHARK             SKAVFVTTKDTLLQGLTDDNPALQLYVRNFWGHENRL-PTGTHDRLMAILRSMYSNKIET 2563 
LIMPET             GHEIMLKTKECLLKGLGDEDMMCRLLVQNFWSSDTRL-PTGTLDRMVAMLEAMYSPSTEQ 2522 
LINGULA            VHQIMSRTKDALLNGMSDKDLGLRLRVMNFWSHESRL-PAGTLERMVAMLEAMYSPSVES 2546 
TRICHOPLAX         TKQLINFCKDQLLQGLNDSSEENRLQLINFWSNNNRL-PSGTLERLSSVLYALYSPNAES 2541 
STONYCORAL         SADILADAKDHLLQGLADDHRDLQLKLRNFWSDEARL-PGTTLERLVEVLRALYSTTTEI 2591 
STARFISH           ADDILCMAKDTLLQGLSDEEASHRLRVSNFWSHETRL-PTGTLERLVAMLECMYSPGTEH 2599 
LANCELET           AGRVLGTAKDCLLQGLSDEESYLRLLVQNFWSHETRL-PTGTLERLVAMLECMHSPRTEP 2588 
                               :  : .     :     :*                  .   :       
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APHANOMYCESe       DW----------------------------------------VKYAPKLWLSLCQASSDN 2298 
FLATWORM           EDSNRDEEFSAS-------------------------TGAVLPAFCSAVQLDACSSTPDF 2730 
STYLONCHIA         IW----------------------------------------LNNSVFLLMQICSQSSDF 2567 
TRICHINELLA        TF----------------------------------------LSHASYVMLELTCHSPDY 2497 
HETEROSTELIUM      QW----------------------------------------LGYCCSLLLQLCTRSSDF 2650 
GLOMUS             LF----------------------------------------LNYACYLLLEGSKKSIEY 2623 
MOSS               NW----------------------------------------AQISNVLILKLCEDSVDY 2560 
TERMITE            IF----------------------------------------LGYSTQYLLEATAGTPDY 2524 
SALPINGOECA        AY----------------------------------------LQFVTNVMLQLTKHSPDY 2588 
ROTIFER            EF----------------------------------------LSYSTNLLLEKTSKSPDY 2543 
SHRIMP             SF----------------------------------------LQMAIYVLLEATRHSADY 2539 
SCORPION           MFS-SDECFTLYISLIVDNFWSNEKRLPLGTVERLIALMKNMLQYSTFLLMEMTSKSPDY 2577 
SPONGE             QF----------------------------------------LYHATNLLLELTSRSPDY 2602 
HUMAN              HF----------------------------------------LSLATNFLLEMTSMSPDY 2572 
ESHARK             QY----------------------------------------LSIATNLLLEMTSRSPDY 2583 
LIMPET             QY----------------------------------------LSYATNLLLEMTTKSPDY 2542 
LINGULA            SY----------------------------------------LSYATNFILEMTSKSPDY 2566 
TRICHOPLAX         EF----------------------------------------LSYSTNLILELTSRSPDY 2561 
STONYCORAL         QY----------------------------------------LSYTTNLILHLTSLSPDY 2611 
STARFISH           QY----------------------------------------LSYASSLLLEMTSKSPDY 2619 
LANCELET           QY----------------------------------------LSYCTNLLLEMTSRSPDF 2608 
                                                                     :     : :  
 
 
APHANOMYCESe       KQFLFSEPLSSSANFEQLA-IDTS--WEHRTQNILTPLFSQD-------AQALQSQS--- 2345 
FLATWORM           RRPMFDRPLADCPFR-ECR-IDAD--WRRRHGGLMTPLFLET-------QQQQQQQKASD 2779 
STYLONCHIA         NRKIFDAPLQDCKFQ-PLE-INQFGHQLNRSQPL-TPLLSQMDQIFQASQMQAKDQQLGV 2624 
TRICHINELLA        TRLIYDHPLEDCTFE-NLP-ISTH--WQSRYASLEVPAYMQT-------DMHSEVSKFIS 2546 
HETEROSTELIUM      TKLLFDKPLSECTFR-EYN-LDAS--WQNRTSNM-NPLFSSS-------QLDEESSQLPT 2698 
GLOMUS             NKPIFDQQLPQSRFDENYDDIDTS--WRVNN-TM-TPLFINT-------QTSKQKGNL-- 2670 
MOSS               KRPIFSAPLSECVFQ-DYT-INTS--WVGASLPM-TPLFSSS-------QMSMDIQGMHG 2608 
TERMITE            NQKIFKEPLQKCQFE-DFR-MLLS--WRAQNATV-APMFADT-------LASQLIQTQS- 2571 
SALPINGOECA        DRELFARPLSSSTWR-NYR-VDAS--WRQRNAHM-TPLFAAT-------QQSQASAGEGE 2636 
ROTIFER            NRLIYENPLSECIFR-EYN-LSAD--WRRRHEIM-TPLFAET-------VTNTFTES--- 2588 
SHRIMP             QRNIFDQPLTECKFR-EMK-VSTA--WRARHASM-IPMFAET-------QASNDTSLNSL 2587 
SCORPION           NLKIFQNPLSTCAFQ-NYA-ISSS--WKKRHATL-TPWFVDS-------LSSAASFSDT- 2624 
SPONGE             NRVLFDTPLSECRFE-DYKEIDLS--WQQRHLQM-TPLFAAT-------QLSQTQSDTG- 2650 
HUMAN              PNPMFEHPLSECEFQ-EYT-IDSD--WRFRSTVL-TPMFVET-------QASQGTLQTRT 2620 
ESHARK             TREMFEYPLSECKFQ-DYN-IDSS--WQQRSTIL-TPMFVET-------QATQNSSRSQS 2631 
LIMPET             QREIFEHPLSECRFQ-EFS-VKSS--WKQRHAAM-TPLFAAT-------ISTVSESME-- 2588 
LINGULA            NREIFEHPLDDCPFE-DFV-VRSS--WKQRHAAM-TPLFAET-------QFSLADGTQSG 2614 
TRICHOPLAX         KLSIFDHPLSECKFH-DYN-VNYS--WQYRHAMM-TPLFAAT-------QLGSQGSMAS- 2608 
STONYCORAL         ERLMFEQPLSECRFE-EYQ-IDYS--WQKRHLAM-TPLFAAT-------QGSHGSGMTPT 2659 
STARFISH           KREIFEHPLSECRFQ-DVT-IDHS--WKQRHLAISTPMFVET-------QSSQASSGS-Q 2667 
LANCELET           SREIFQHPLSECRFQ-DVQ-IDHS--WKQRHVAM-TPMFVET-------QSSHPASSQSQ 2656 
                      ::   *  .        :            :  *    T2609  
                              
 
 
APHANOMYCESe       ----------------------------------------------------AIFEGGFV 2353 
FLATWORM           VEP---GTLRQLQDGDG-----------------ATAAVAMGTDASMLPLRATAVGPGMF 2819 
STYLONCHIA         IKEVQNENPDENIAGDVTMIDTTVSNSNRNQRRPQIQASQIGSQSVVEISDTQAQDGNFV 2684 
TRICHINELLA        ---------------------------------------------------RKRKMPYGR 2555 
HETEROSTELIUM      F----------------------------------------------------DGDNFGP 2706 
GLOMUS             -----------------------------------------------------KRQEGLV 2677 
MOSS               E-D------------------RD-----------------------GEFDGATHHRPMMI 2626 
TERMITE            ----------------------------------------------LSGTGEHTGAGPLL 2585 
SALPINGOECA        ---------------------------------------------------GEDEDFSGV 2645 
ROTIFER            -----------------------------------------------------VDLRHNL 2595 
SHRIMP             LSY------------------TQ-----------------------GSDTNMETDGPAGV 2606 
SCORPION           ---------------------------------------------------SVKNIDEQI 2633 
SPONGE             -----------------------------------------------------SIGTGML 2657 
HUMAN              ---------------------QE-----------------------GSLSAR-WPVAGQI 2635 
ESHARK             ---------------------QE-----------------------GSLTAQ-GTIGGLV 2646 
LIMPET             --------------------------------------------------GVEDSLDGGV 2598 
LINGULA            ---------------------------------------------------SFDDSFVGV 2623 
TRICHOPLAX         ----------------------------------------------FSLSGSSSTDEHLL 2622 
STONYCORAL         Q--------------------ES-----------------------MSVDGSP-----GL 2671 
STARFISH           ----------------------S-----------------------QSPPDSS-LSRGEI 2681 
LANCELET           A--------------------QS-----------------------LSQGGQD-TLGGQL 2672 
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APHANOMYCESe       KATQ-----DPIWSQTQAQH--------------FTQSQVESS--------------APN 2380 
FLATWORM           EATQ-----LHPSAATA-----------------------GLL-ADS-----------QD 2839 
STYLONCHIA         RATQ-----VPVFTQTQSDVSSLIA---------------SNF-------YGNNRSSPPI 2717 
TRICHINELLA        RTYSTESTAWPGFTPTAIT----------DLKKNVGNISADTFELDLD-----------E 2594 
HETEROSTELIUM      RATQ-----LPMFSLTQSSFSQFYPSGSSSSYSELSSSQ------------------EQS 2743 
GLOMUS             RATN----EDLAFSLTLGP-------GN---------ADLGSQ-------------VAGY 2704 
MOSS               RATM---TPSLSQAVTQT--------------------QGGT--------------LSST 2649 
TERMITE            RATQ----ASLAFQPTIEQ----------------SGSSIGSL---------------PS 2610 
SALPINGOECA        RATQ----ASLAFTPTMASLTG---TAA----------TAATF--EPGGISGQTLTHTQY 2686 
ROTIFER            RATQ----QTLQFQPTL------------KVYDWLTQSSIDTF-TDTA-----------L 2627 
SHRIMP             QATQ-----ANVFSATQA---------PGATYNWVTDSTFDTTLADMEYE----ATHAPT 2648 
SCORPION           RSTV----DVREFDPTQD-------QASKKAFNWLTQTSIDTL-GDWG-----------S 2670 
SPONGE             RATV---QQSLAFTPTQG---------QESSYNWMTPSAQSV---DYSVP---SFTVGAT 2699 
HUMAN              RATQ----QQHDFTLTQT-------ADGRSSFDWLTGSSTDPL-VDHT-----------S 2672 
ESHARK             RGTQ----THYEFTPTQN-------PDA-RNFNWLTGNSLDTF-AEYSLP-----SLASE 2688 
LIMPET             RATQ-----DVQFTATQD-------AGSNAPFNWLTGSSLDTY-GDYG-------SMSSS 2638 
LINGULA            RATQ----EIQQFTPTQG--------AVKAPYNWLTQSSLDTF-AEYS--------TQSM 2662 
TRICHOPLAX         RATQ---STNLQFTPTQDT----------DARNWLDPSSVDKSIQSYAAFLQQSLSSTSS 2669 
STONYCORAL         RATQ-----NLQFTPTQD-------QRRSTAFDWLNPTQESNL-QPSQSF-----AMAST 2713 
STARFISH           RATQ----DAHQFIATQQLDAV---ASRKNAYNWLTGS-QDTF-ADYS-------TSSA- 2724 
LANCELET           RATQ----DVLQFTATQ---AS---AAPKNAYNWLTQSSLDTF-ADYS-------VPLGT 2714 
                   . T2638        *T2647                                             
 
 
APHANOMYCESe       S--S--------SHRRD----------ITAKRFTKHRGN------------EPGN----- 2403 
FLATWORM           LSVSTSLLFRSSGGGGGGAGL---EVSAAG-GLAGYHTA-----LGSDANPQMAG----- 2885 
STYLONCHIA         TDSISASFYEINKFNKKRPNQ----GQVVNLRIGAQSSQDKVA-DDDDGFIAPVAKRKGK 2772 
TRICHINELLA        SDSSDNLTVILDKILQD---------------IKKPK---------SSRVKKVDD----- 2625 
HETEROSTELIUM      SSATTSTTFSVGSAPDSSQSG----------KAGNKRTVNNKPEDKAGTFKVPAN----- 2788 
GLOMUS             SLTQSNLLFSQSFIPSLPRSD--------------------------QGGTQKSV----- 2733 
MOSS               QGVNGSVLYGLSQR-------------PGGAGYIKK------------TGLEEAS----- 2679 
TERMITE            FSLSSSLLFTTGSSFENQRKS-----YKMGPGFGSSKLQPIPEVSD----EVDSR----- 2656 
SALPINGOECA        TAAQQVLLFERRRNRGANV--------SVDPSLATP----------QRAAERQAR----- 2723 
ROTIFER            IDTKSSLLFKTESK-------------------------------------NKDS----- 2645 
SHRIMP             QGSTSGLIFNVGASGQKDRRR------FKRPGIGNSRMRPADEP---DGNDA--A----- 2692 
SCORPION           SSTSSSLLFTIGSDTKKIPNID------------ENNRN---SNQDTSKNKIEKL----- 2710 
SPONGE             PTSDSSLLFTRPTMRPPLKNP---------LRISAERLGKVGES---EGGETKEE----- 2742 
HUMAN              P-SSDSLLFAHKRSERLQRAP----LKSVGPDFGKKRLGLPGDEVD-NKVKGAA------ 2720 
ESHARK             P-GSSSLLVFSRWSERLHRPA----KKPVGPDFGKKRLALPGDEVD-SKTKGIVD----- 2737 
LIMPET             E-TPSSLLFSVGTSGSQSTNKR-----QSKAGFGLRRQTIVKQLGHAPKSEGMLN----- 2687 
LINGULA            E-TQSSLLFNVGTANENQTPKK-KRYKKTGPEFGKGRLKMEGTDFT--DSREDDS----- 2713 
TRICHOPLAX         E-TSSTLLFLSSKSPRQ----RPLQMKPLSKDFGQQKLSSETASQPQSQSVS--Q----- 2717 
STONYCORAL         Q-TQSLLLFSTSQSHKRRK-----MLKPVPGDFGSQKLSQASSSRISSHQSQDPN----- 2762 
STARFISH           S-DQSSLLFTLGASKKMGRGRQGVSKTATDAGFGKEKLQSDQPRGRDEVDAKQSG----- 2778 
LANCELET           E-TQSSLLFTTDASKKVAKARRL---KPVGPGFGSDRLSAGRDQ--TDGRAAEDS----- 2763 
                                                                                
 
 
APHANOMYCESe       ---------------------------------------------------------QEN 2406 
FLATWORM           ----------------QAAQLHRLRRRMFLQQQQQQQAASSSSGAAASSSSDGPPATQGS 2929 
STYLONCHIA         ADLAKFFAQNQYVYRPQESQGQGQRIRYVP---------------------------QGS 2805 
TRICHINELLA        ----------------LDGDLQFLKNRILK---------------------------DTE 2642 
HETEROSTELIUM      ----------------IDPRVMEMRNRFKKKDNR----------------------TDGE 2810 
GLOMUS             ----------------RSSEYQRFGRRSFKPYS------------------------QL- 2752 
MOSS               ----------------WMDPALHLRRRILN--P------------------------RAT 2697 
TERMITE            ----------------SDRLAPNLHRRFLR--R------------------------DDQ 2674 
SALPINGOECA        ----------------EAREIQRLRRRFVKSKD------------------------KRA 2743 
ROTIFER            ----------------DEKEVLKLRRRFIKDK-------------------------AES 2664 
SHRIMP             ----------------DTMQSKLIRRRFVKNQD------------------------REK 2712 
SCORPION           ----------------SSSNTFHLRRRFLK--D------------------------REK 2728 
SPONGE             ----------------KRKQVLQLKKRALK--D------------------------KEM 2760 
HUMAN              ----------------GRTDLLRLRRRFMR--D------------------------QEK 2738 
ESHARK             ----------------QRADILRLRRRFLK--D------------------------REK 2755 
LIMPET             ----------------KSDTVWKLRRRFQK--D------------------------KDD 2705 
LINGULA            ----------------EKEEIQNLKRRFLK--D------------------------QRA 2731 
TRICHOPLAX         ----------------PSSSLNHLRRRYIK--S------------------------EMA 2735 
STONYCORAL         ----------------EKKEILKLKRRFLK--D------------------------QSQ 2780 
STARFISH           ----------------EDKKINRLKRRFLK--D------------------------HSS 2796 
LANCELET           ----------------QQSEIMRLKRRFLK--D------------------------QDV 2781 
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APHANOMYCESe       -RTKSYFQDQAS--RSKKLEIARIKQAKSKGSKVSLYRAYRVGEFPDIQIPRMDIFRPLL 2463 
FLATWORM           SSSYSAFAQAGV-ERHRRQAREAAEAAAKREHRVTLRRRYRVGDLPDVQMEQGALVTTLA 2988 
STYLONCHIA         --MPAHLQKQEE-IRKMQREQYLQRQIQRQKHQVGLYRRYRVGELPDIQISYEDVLKPLQ 2862 
TRICHINELLA        --EKAFFVNLNR-KRQKVIER-L------KQQSLDLRGKYRRGDFPDIQIPYSAVIITLQ 2692 
HETEROSTELIUM      --RNAAFARLAV-KKSKDRDELMSRAKQARENQVTMFRKYRSGELPDIQIKLQEILRPLQ 2867 
GLOMUS             -------DFKQMMATQRKQDEIYRTSQHAFPKNISMLRQYRVGELPDIGINHGDLINPLQ 2805 
MOSS               --QSQVL--TGVFRASRRREARLKLQSLERANKVHMMRQYRTGELPDIEIKHADIVGPLA 2753 
TERMITE            --KRIFHASREI-QRSARQQELEQERGRRLEANIASFREYRSGDFPDIEISYSAIIKPMQ 2731 
SALPINGOECA        --QAAIFHAKRMAARKQEARRLIELRRKARAAQVTLFRSYRTGELPDIQIKQRELLQPLQ 2801 
ROTIFER            --QSKFFARKQI-AKKNRDEDLRKQLKAKRENHVEKYRNYRIGDFPDIQIKHSELIAPMQ 2721 
SHRIMP             --QSIYFAKIEE-RRSKLREKLEKERKFRREAQVTMYRQYRVGELPDVQIPHRALIGPLQ 2769 
SCORPION           --SRLHFIRMEM-RKQQLRQEREKEQKKQREGQVTIYRQYRIGDLPDIEINYSSIIVPLQ 2785 
SPONGE             --VSSFFAMNEA-RKKMRREELKKQRRAARQSYVVMYRKYRMGELPDIQIKHSELIRPLQ 2817 
HUMAN              --LSLMYARKGV-AEQKREKEIKSELKMKQDAQVVLYRSYRHGDLPDIQIKHSSLITPLQ 2795 
ESHARK             --VSLIFAKRGI-REQRAEQKIKTEKRMERDAKVTLYRSYRFGDLPDIQIKYSSLIAPLQ 2812 
LIMPET             ---RLFFMKKNV-RLRKREEERLMEQKSRRENQVTMYRKYRTGDLPDIQIKHSYIIAPLQ 2761 
LINGULA            --RSTYFAKKNI-RLQAMRQEALKEQKLRREAQVTMYRKYRTGDLPDIQIKYSYVIAPLQ 2788 
TRICHOPLAX         --NNAFYAKRER-RKKQLREEILKQQKIARENKVVMYRKYRDGELPDIQIKHSELIAPFQ 2792 
STONYCORAL         --ISAFFAKQAL-KRNKFREQALQRQKAAREGAIVMYRKYRSGDLPDIQIKYSELIAPLQ 2837 
STARFISH           --SQAYFARREM-KRKQLKEKILEEQRERKFSTVTMYRRYRTGDLPDIQIKYSDLIAPLQ 2853 
LANCELET           --TKAYHARRQI-RMQKMREERVKEQRAKRGNLVTLYRQYRVGDLPDIQIKYSYIIAPLQ 2838 
                                                    :     ** *::**: :    :.  :  
 
 
APHANOMYCESe       AVVASHTATATSLFSIILSTVLPNLSASTQSQVIT--------KIEALLQ---------- 2505 
FLATWORM           GLAQKDRMFGRLLCAQLSQSMVDWAASALSEDDVADMCRRLAAAWLGVLIPTSPFDGKRR 3048 
STYLONCHIA         AITKSDLTIATEVFVEIFSELYKSQNDQ-------QQRELLGQGVRNILN---------- 2905 
TRICHINELLA        AVAELDRVFAGALFESLMCGVAANVIEIYNFEMTEKYFDSISDGLRDIFR---------- 2742 
HETEROSTELIUM      SLCQMDHHVGTSVFSLLFTTIYQHCPRDQVN----KFKSSCKQSIEKIID---------- 2913 
GLOMUS             TLAQRDLDISRTLFTSLFVSIYNQLDNNIQSEEIKEYKKTIGRHIQDIFS---------- 2855 
MOSS               ALAERDPTFARLLLRILCSAVYSLPSG------GQDIKAEVRLGLEAALR---------- 2797 
TERMITE            ELAKRDAAVARHLFVLLFDGLLGELYDE-----KEVYTQKVQKAMGSIVS---------- 2776 
SALPINGOECA        GLAQRDPQLARMVFESLFYGVLHELPDILSERDAANMKAEYNKAVNGLLQ---------- 2851 
ROTIFER            ALAQRDSQIAMVLFESIFVSILSEISYLKDEQDSYKILKELTQYLNAMLA---------- 2771 
SHRIMP             ALSQRDEKVARLLFEVLAQGVINSAGTAMHHREEQEWNQELHEALNGILS---------- 2819 
SCORPION           ALAQHDDEICRMLFQSLILSVCCYMKSNQV-TEYSEFCRSLSSALNEILK---------- 2834 
SPONGE             ALAQNDSGLARLLFCSLFNSIFSQLDHLLTEEDAAATKGVIEGNINTILD---------- 2867 
HUMAN              AVAQRDPIIAKQLFSSLFSGILKEMDKFKTLSEKNNITQKLLQDFNRFLN---------- 2845 
ESHARK             ALAQKDHSLAKQLFSALFSGILEEVHKSKTA-ETKDISKQLVENFNYLLK---------- 2861 
LIMPET             ALAHRDSTIAKLLFSSLFKAIYKKMDEVKTEREMEETIELINTSVETMFN---------- 2811 
LINGULA            ALAQRDNTLAKMLFSALFRAIFSELDQVKTERETTEMMAQISRSLNAMLD---------- 2838 
TRICHOPLAX         ALAQVCYLDQNYRYVNLS---VNDLVENFNDEDAAETKAEIKASLSNIVK---------- 2839 
STONYCORAL         ALAQCDNTFAKQLFSALFRGIFSKIDEKLPEREAASVTSDLRSAMNHMLS---------- 2887 
STARFISH           ALAQRDASLARLLFSSLFRGIFSEIEEVKTEREAESTKVEINRHLNTMLS---------- 2903 
LANCELET           ALAQRDSMLARLLFSSLFRGIFEEIENVKTEREAEDLTEQISRFLNTALS---------- 2888 
                    :              :                               .            
 
 
APHANOMYCESe       ------QS-QHNTFFVASLHQAYLSLLRHP--S-----------TLLLA---PDIVGISS 2542 
FLATWORM           NGLSAVTAATNDPALIGCALDSLC---AVASSACGDGGVGVVDVGAIIRPSDYGLVAAAA 3105 
STYLONCHIA         ------ESILYDYGCINCIHRVAM---ELLKTD-----------GFTIE---ANIIQRTG 2942 
TRICHINELLA        ------SMVTFHRPLVSCLMNFLY---NFI--E-----------YVHFE---PTDIANVA 2777 
HETEROSTELIUM      ------SNAT-NSALILSLLKIVE---KNL--------------ELTPS---PASIASAS 2946 
GLOMUS             ------NSTMNFPPFIGSCLRICY---EVN--------------DIEID---PNMIRKAC 2889 
MOSS               ------QT-HNGISFVGCAEALCL---EDP--------------EIWIS---PKIMGSAS 2830 
TERMITE            ------TTKDYTTMVMGAVMEIAL---CHS--R-----------YITLQ---AEDITTVS 2811 
SALPINGOECA        ------ATRKGYTPFIAALHNLMR---ASD--------------PAIVS---PMTVSLTS 2885 
ROTIFER            ------SSESFNSNFIACILEICI---KNP--K-----------LLKLD---PGLVTSAC 2806 
SHRIMP             ------SSYMCCPQMLRTVLHLMI---NN---------------DVRTN---PESLTAAC 2852 
SCORPION           ------KSVHYHPQLVAFCYECLN---CDV--K-----------EMDID---YEQICTAS 2869 
SPONGE             ------CSTQYYPPFIGSLQDICY---YEN--------------SLKIK---PPSITTSS 2901 
HUMAN              ------TTFSFFPPFVSCIQDISC---QHA--A-----------LLSLD---PAAVSAGC 2880 
ESHARK             ------ATTLNFPPFVACIQDMSC---QHK--D-----------LLGLD---STSVRSTS 2896 
LIMPET             ------TTSQYYPPFLSCIMDIVY---VLR--S-----------RLKIS---PSNLSTCA 2846 
LINGULA            ------SSTQYFSPFIGCVENIVY---NNS--G-----------RLKLE---PSAVDTAS 2873 
TRICHOPLAX         ------KSKHYFPPLIACVQDICY---QQK--------------ELSIQ---SSFASVAS 2873 
STONYCORAL         ------SSTQFFPPFISSIQDICF---HEC--K-----------LRSVD---SASVSTAC 2922 
STARFISH           ------TSTQYFPPFISCVQEISY---YHS--E-----------QLTLV---PSTISTAS 2938 
LANCELET           ------NSEKYFPPFISSLQEICY---REP--R-----------KLSPD---ASVIQQTG 2923 
                                  :                                             
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APHANOMYCESe       IASRNFTTGQRILEEIIIRAAD--S--R----------------------------I--- 2567 
FLATWORM           SAAHLPTLGALALELLYAWQGRPGVQQQSRDEPGRHRGRAAKATTEQLPTAAKRRRMEAG 3165 
STYLONCHIA         QHSMSFQTALALLEESIIHGKQ-IQDEQ----FQQAMGK----------QGNKKRKIQDN 2987 
TRICHINELLA        IGSGQPDCGIVLLERRIEVGFV-DISAV----TCQ------------------EKRL--- 2811 
HETEROSTELIUM      NASGNHPMGIIVIESIIESLLP--T-KP----SSK-------------------QYA--- 2977 
GLOMUS             SLSSTESLGIILIERQLLRTSV-E---R----ESK------------------RLRT--- 2920 
MOSS               RKSTNYHSGIMLLEKQIMNETF--PEPE----PNVS---------------SKRQKG--- 2866 
TERMITE            RFSGLLALGCLSLEEILIQKDT-VSEAG----SSK------------------RSKT--- 2845 
SALPINGOECA        AAGRSFHTGALLLESTLAAAEE-EAAMQ----PSK------------------RSKM--- 2919 
ROTIFER            LNSFRQSLGIILLEEYIINFEE-DSDAP----LEK------------------KVRL--- 2840 
SHRIMP             LGSRLEALGILVLERQALLSKR-GEEPH----PAR------------------KKMR--- 2886 
SCORPION           QASHKQSLGILLLEDHLICYNN-FKSSN----PAK------------------RIKL--- 2903 
SPONGE             LASKQEFTGIMLLEKQLLLNVD--S-SK----SAK------------------RSRT--- 2933 
HUMAN              LASLQQPVGIRLLEEALLRLLP--A-EL----PAK------------------RVRG--- 2912 
ESHARK             LASLQQPMGILLLEKSLIHSTT--NEEP----PTK------------------KARG--- 2929 
LIMPET             IVSSLQPLGIVVLEEQLIQTDS--TEQR----GNK------------------RRKT--- 2879 
LINGULA            LISMQQPLGIVLLEEQLIRDGS--IERR----PAK------------------RART--- 2906 
TRICHOPLAX         LASSQQPIGILLLEKQIMHLDT--EEP-----PSK------------------RIKT--- 2905 
STONYCORAL         LTSLQQPIGIMLLEKQLLEIEG--KSQN----SRK------------------RAKT--- 2955 
STARFISH           LTSQQMHIGIRLLEENLIQKPW--QEEK----SAK------------------RARF--- 2971 
LANCELET           VISLQQPIGIVLLEEQLVQKAG--VEEP----RSK------------------RART--- 2956 
                     .     .   :*                                               
 
 
APHANOMYCESe       --------------------VSMAWNQLHHILQMVQNESYMMALSA-ETCV-LSE----- 2600 
FLATWORM           SQESNDDNSADVGTGHADRHEEAYWLALARLYRDMGEPDQQLGALRRCRSR-HNG----- 3219 
STYLONCHIA         SGQN-QKNGTGFMFNKVLDGNRKYWFNLIDLYDQIGNDDALQGIWTFLADE-EGIIFKVK 3045 
TRICHINELLA        ---------------KQVNETDRLWVELARLYKQCGELENLKAVFTKHLLT-TEK----- 2850 
HETEROSTELIUM      ---------------QNQATISESWDHLRELYHALKEEDIVLGLLERQMGE-LPY----- 3016 
GLOMUS             ---------T---SSSLVASSKRPWIELSHLYKSIDGHDVYNSIYESKIVV-SEL----- 2962 
MOSS               ---------KGGQANRLPRPLEDAWLELAELYKALGENDIVLGLFGTHVAK-HEK----- 2911 
TERMITE            ---------------FEPSTEEILWLSLADLYKHMDEWDVVRGIFHKYLNC-GEN----- 2884 
SALPINGOECA        ---------RR-ARNGLTDDEIERWIYLGRLFKELGDYDTLHGIFSNQVLS-FEA----- 2963 
ROTIFER            ---------N---PKDSSSEASILWIELAKLYRSMNDYDSIKGIFLVKSDLVCEH----- 2883 
SHRIMP             ---------K---DAEALSQDDSLWLSIAEMYKNLNMWDVVRGVVQGKLGAIKEE----- 2929 
SCORPION           ---------N---K-PLISDELSIWLKMAEIYKSLSDYDSVHGIFSNSLNI-QEE----- 2944 
SPONGE             ---------------NKSNEVTETWIELARLYKSLEDYDVLHGIFTNLDDT-KDV----- 2972 
HUMAN              ---------K---ARLPPD--VLRWVELAKLYRSIGEYDVLRGIFTSEIGT-KQI----- 2952 
ESHARK             ---------R---QELPPDTDVARWIELATLYRSLGDYDVLRGIFSEKIGT-KPL----- 2971 
LIMPET             ---------E---G-TTVSTDVNLWIEMARLYKSVENYDVLHGIFSGKIDT-KPI----- 2920 
LINGULA            ---------S---A-TVPSQETSTWLELARLYKSLGDFDVVRGIFSSKIGT-KKI----- 2947 
TRICHOPLAX         ---------------SSASEATSNWIELSKLYKSIGYYDVLRGIFSGHLGT-KDI----- 2944 
STONYCORAL         ---------S---T-VPPSEVTTCWIELSKLYRSVGDYDVLRGIFTGHIGT-KDI----- 2996 
STARFISH           ---------V---S-REPSPEISTWIELARLYKALGDFDAVQGVFSACIGT-HEI----- 3012 
LANCELET           ---------S---S-SPVSAETATWIELARLYKSLGDFDVLQGIFSRKVGT-QTV----- 2997 
                                           *  :  :       .   .                  
 
 
APHANOMYCESe       ----------------TNLALHAQLSGDLVAAIQHYKDAEGKFKLLDKSQ------DVSL 2638 
FLATWORM           --QEGVDN---NDDEERFNALDWCLSGDVQLALATFDRLFRQ-ADESGTESASAAADSAT 3273 
STYLONCHIA         DDQEKLSQDQERTVNLIKEAHCLRTKGSIDKGLKVLEQALND-KSLTDC--------LED 3096 
TRICHINELLA        ----------------TKLALEMEAAGDFEGAATIYGETFSNKQS-KSGD------IVEK 2887 
HETEROSTELIUM      ----------------TKRALEAELSNDWVAVLKAYDDGMAALESGQLAI------TPSA 3054 
GLOMUS             ----------------TKDALNAELLGDYALACKHYLEALKSEAD------------VDD 2994 
MOSS               ----------------TRRALEIQLGGDLRQALDLYDQVIAIYEDGSLSG------DITK 2949 
TERMITE            ----------------VHKALKWETSGHWDKARMEYEAALSS-MDDQDG----------- 2916 
SALPINGOECA        ----------------TQRAARLEAAGRFDEAAEVYKECMFKEEDEEDDD-------VPA 3000 
ROTIFER            ----------------TERGIDFEAVNDYYSARNEYGAALDS--ELLEN--------VSQ 2917 
SHRIMP             ----------------TQKALEAEATNNHVKAFLLYRQSLDT-TDWEEE--------PLA 2964 
SCORPION           ----------------TKQALEFESRGEYLLAVKIYSKLYDQ-TEWSAEE-------PNQ 2980 
SPONGE             ----------------TRKALEAEERGDYLTALNLYKKAIDF--DWPQGE------SPPQ 3008 
HUMAN              ----------------TQSALLAEARSDYSEAAKQYDEALNK-QDWVDGE-------PTE 2988 
ESHARK             ----------------THTALLAEAKSDYAEAVRLYDQALNT-EEWMDGN-------PME 3007 
LIMPET             ----------------TQEAMMAESKGDYQTANKLYDEALSI-QDWAGED-------PLE 2956 
LINGULA            ----------------TQDALEAESRRDYKTASHLYREARQC-DSWTDGE-------PDG 2983 
TRICHOPLAX         ----------------TQRALEAESRHDYAAAVKYYNQAMDC-SSWPDGE-------PQA 2980 
STONYCORAL         ----------------TREAMEAEARGDYSQALKLYNEAIGTDDVWIKEE-------LRQ 3033 
STARFISH           ----------------TKTALEAEARGDYSTALKLYNQAF-E-MDWDEGA-------VSQ 3047 
LANCELET           ----------------TYEALEAEARGDFKKAVELYNQAMQE-TEWPDPQ-------PLA 3033 
                                      .                                         
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APHANOMYCESe       LEQQRWKSEQYNCLATLNRWDKVLEEVES--------------------LDLWQQNEPFL 2678 
FLATWORM           AVNNACQLARLDCLTRLADWSRLSGVSKKLLLTP-----ADGEEGSGLADRLWSRV--GV 3326 
STYLONCHIA         HILCELENKQLDSKAELLKWDELAKDMSEKY-HS---------------KQLSEI----- 3135 
TRICHINELLA        AESNLLYEARIRCLEMLNDWKGLETWSTTFS-AS---------GKTAKLNQIWETD--YL 2935 
HETEROSTELIUM      RETSLWENGRLQCYESLREWSNLKANFIAYY-PG-------------GPQSVFEEQDEAT 3100 
GLOMUS             IEVALWEERRFDCFEKLCQWDDLAETVLVDI--------------EDNLSNLWED---EL 3037 
MOSS               SEIDIWYNQRLACLADLNEWEVLMGEIEYES--------MEGDNSEPDFKRLWEP---TK 2998 
TERMITE            -LSDYYYEALYKCLAHLSDWKGLNNQVRRQV--------------ENNLDQLWTDE--WL 2959 
SALPINGOECA        CEVDLWEETLAECSLRLCDWGELENNTLTCINPDVEYGEGTDLAEVIDANNIWVQP--RL 3058 
ROTIFER            SEQDLWLESLLKCCNELTDWKAMCEWSMNG----------------NTLDQLFEDA--YS 2959 
SHRIMP             AENRLWEEWYSNCAAILGQWSELENFVEKRFLQDD--------DGEVDLNRVWLLP--KP 3014 
SCORPION           AEIDLWDNAILQCYDYLTQWDLLQLSIINRL-DEN--------QKQPNLNKIWEEP--YY 3029 
SPONGE             VEEDLWEDSLLNAYSHLTKWKDLEKASTCNI-GE---------ETNSKLEQLWKDS--YC 3056 
HUMAN              AEKDFWELASLDCYNHLAEWKSLEYCSTASI-DS---------ENPPDLNKIWSEP--FY 3036 
ESHARK             TEKDFWEIAALECYNHLTEWKALEYCSTVNI-DD---------KTPADIENIWSDT--FY 3055 
LIMPET             AEIDFWDDSRMQCLDHLTQWKDLETVCLTAI-DN---------TELPNLDKVWEDT--LY 3004 
LINGULA            LEQELWVDAYLLCVDQLMSWEELGTEAMDCI-EG---------LEETGLNKIWEDA--YY 3031 
TRICHOPLAX         EEEDLWEISRLECLYNLTQWDKLEYLSLVNV-DN---------NDPPSFDKIWEDN--YY 3028 
STONYCORAL         EEEDLWDVSRLQCLADLTKWKELEKCSVESI-DD---------KNPPDLDKVWSDT--FY 3081 
STARFISH           VEEDLWDESRLNCCNQLTQWKELQNYSTVNI-DD---------NSPHDLGKIWSDT--FY 3095 
LANCELET           VEEDLWDDSRLQCYDHLTQWKNLYEVSTVNI-DE---------DSPPNLDKMWDDT--YF 3081 
                               .   *  *  :                            :         
 
 
APHANOMYCESe       A----NHMGYFLEASMALN---------D---NDRLKSFFGSINNQSDKQRYLNSRFPDI 2722 
FLATWORM           QNVCKNALSSYMLSSTRLVCDKPESAIGSDSESAEFMDFLRCTTDNDSVRTQFESEHAEL 3386 
STYLONCHIA         --------PFKH---AEKMIRAQIR---TDEYWNNLTKQIAFWQKDQVSKAYLDKNFNYE 3181 
TRICHINELLA        IN---MHLPVFLRSKLKIALTSDSA---A---LEELSAFVEQNQTVPKNREILENRHSGL 2986 
HETEROSTELIUM      RH---EMMSHFLQYSLKVK-----------ENWPDLYQFMGSL--TPSQHQYMESSFPGE 3144 
GLOMUS             QD---IYLQHFVHSFFKLSLSDD-----NSEYRQRFFDFIDGAMNNQYQKSLLTTQYPIE 3089 
MOSS               QE---IYLGYFIRGAVKEAKY-----------HGLLTEFVQSSSEILPKRQFLLNEFSTQ 3044 
TERMITE            QE---KLLPQILLSEIQMMLDKG-----VDSKREQFLQQVDRWLRDRDKSDYLSSHYCEE 3011 
SALPINGOECA        LQ---RHLPHLITVRLELGISAV-----V---CACLQAFVEAARPHDDRWAHLQYHFAME 3107 
ROTIFER            IE---NVFPYAFRSKLKLILQEDEN---EQKKHKDLIRFINGL--EVEKKKYLEQSFCQE 3011 
SHRIMP             TA---TALPALVHSKLMNILDGSE----T---DGNLIAFIDQSMGDHRHRSMLEGDLPLQ 3064 
SCORPION           QE---NYLPFLIKSKLKLLIENR-----N---DQSLLCFIDSALKEENKKKYLEENFSEE 3078 
SPONGE             QE---HYLPFVLSSKLKLWCTDD-----S---DHGLASFLDKSLSEEANRSVLESHYPQE 3105 
HUMAN              QE---TYLPYMIRSKLKLLLQGE-----A---DQSLLTFIDKAMHGELQKAILELHYSQE 3085 
ESHARK             QE---TYLSYMIRSKVKLLQSGE-----V---DQSLLTFVDRAMKVEQRKAVIETYYSQE 3104 
LIMPET             QE---HYLPYIIRSKLKLLLLGG-----D---QQSLLTFVDTSMKTTEYRAVLESRYSME 3053 
LINGULA            QE---HYLPYILRSKVKLLLQGNE----D---QQDMLDFVDNSMNVEEQKIFLEARYSEE 3081 
TRICHOPLAX         QE---NYLPLFLKSKAKVMCENDLA---G---SDDFIQYLNKSLANDEHLSVLENRHCDC 3079 
STONYCORAL         QE---HYLPHLITSKLKLQCQGS-----G---DMTLNEFVAKAMKTSERAALLRSRYSDS 3130 
STARFISH           QE---LYLPHMMRSMLKQLMEGG-----E---DETLLQFIDASMSDADKRAFLEARYSEE 3144 
LANCELET           QE---HYLPFTIRSKLKLLLEGE-----M---DQSLLNFVDSAMQKPDRKALLESRYCEE 3130 
                                                      :   .            :        
 
APHANOMYCESe       LAAIYLQCQQTSDAQAAVEDFYQTCLNQWSSMPTAHQKR-----QLERLPNAVFLDEVLN 2777 
FLATWORM           LASVLIKTGKYHNAMAYVDSALDRVLNNVSSVPALQRQF--HLSNMASVHRLTELRESLT 3444 
STYLONCHIA         LAINSLTCKDYDRARFYLDKETNELLSQWKNLTKLSQVA--QHFLVQRIQKIYEMREFLQ 3239 
TRICHINELLA        LVLLNILREDFTKSQYFLNVAIDSFLKCYPTLRVCDVTA--RLKLVQDLLPVSETAKFLH 3044 
HETEROSTELIUM      LAFLEITRSDFNRSQYYIQKFYRLFRDQWASTHPLALAS--RHRILQPIQKVVEVEEFLG 3202 
GLOMUS             LALSSVTKKDLEQGRFYVRKAFDNFLFAWSTLHPLAIGT--RLGKLSSLQQIVEIEEFLN 3147 
MOSS               LATLAAINKEWDRARFYLGQCHLIFRRQWSALHPFALGS--RHQRVRQLQKIVELEEFIT 3102 
TERMITE            LAAIFLIQDKLDQAQHQVEHSLTMFLDSWAALNPSSHNL--RTKQLLDLQKTAELKACLA 3069 
SALPINGOECA        LAMLSVLREDFDLARYHLSQALQRFLDDWTTLSPLMTET--RRASLQRLQCMVELQEFLD 3165 
ROTIFER            MALISLHQNDLSAANYYAHLAIQKYLTEWSSTNKTIKQN--QINKLQSLQSIVELNEFLK 3069 
SHRIMP             LGVLAAHQEKFEQANVYANTATSMTLLTLSQYSVLTPNP--LLDTLQNVQLLTELSDCLN 3122 
SCORPION           LALLYIIQENYDRAQYYSQLCLQDFLKEWSSLNVLMPII--RKTKLQSLQKHIELQEFLN 3136 
SPONGE             LTLSYVLRDDYDRAYYYLSLSLKAKQQIWSVQDGISSSTGAVSSTVQSLQRLTEMNEFIT 3165 
HUMAN              LSLLYLLQDDVDRAKYYIQNGIQSFMQNYSSIDVLLHQS--RLTKLQSVQALTEIQEFIS 3143 
ESHARK             LSLLYILQDDVDRAKYYINNCMEVFMQNYSSIDTLLHQS--RLTKLQSLQAVTEMQDFLH 3162 
LIMPET             LSLMYLWQDNYDRARHYANLALQKFLQDWSSTDTLIVAS--RTSQLQTLQPLVELHEFLT 3111 
LINGULA            LALLYLFQEDYARARHYTSIVFKTFLQDWGSIDTLMTTT--RIGKLQILQKLTEMQEFLD 3139 
TRICHOPLAX         LALIHVLLEKYDRARYYLDFSIQKFLQDWSALDSTLLYS--RASKLQSLQTLTEMQEFLQ 3137 
STONYCORAL         LALMYVLQDNCDSASYYAALSEQSFLSDWAGLDSNLRSS--RSIKLQSLQKITEMQEFLE 3188 
STARFISH           LSTLYTIQEDYDRAMFYLANCRQSFLHDWSGLGPLMISS--RRAKLQCIQRLTEKQNFLK 3202 
LANCELET           LAMLYLYQDDYGRAKYYVGNCTDAFLQEWSGMDRLMTSS--RAAKLQSLQKLTEMQEFLE 3188 
                   :        .   .                               :  :         :  
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APHANOMYCESe       TVRN---------ASSIESCILKWKSITPLVQADTLKTWSSYYLI------RNLGYDVLT 2822 
FLATWORM           LLTGDRRRQD--VVSSTADLLAKWRQRRPDFIRDACDSWERTVAV------RLLCANKML 3496 
STYLONCHIA         SIKQEGLQTKSDIVPQVIKSIHKWMARVPSYAFDTIVVWDDILTA------RNLYIDLYK 3293 
TRICHINELLA        LLHASE-HLK---LESVVRLCRFWLRYGLDVETTLTTTADDVVLN------RKTFLEMFG 3094 
HETEROSTELIUM      LVTNDKRAIE---VDKMEKLVSLWKTRYPS-SFDDILVWDDLVSF------RSVLLEKIY 3252 
GLOMUS             LIQSSE------KDQIWDSMISHWERRFPSKTLDSSNTWDDIVTT------RQSILKEMA 3195 
MOSS               FISKPE-------AGELSRLLSGWHKRWPSPNFDDVEAWDDIAQN------RLLFLKYIQ 3149 
TERMITE            FATNGEHSK---QELLAKELVKRWNKNVPS-AFDSLLRWDIRAMY------RKKFTNRID 3119 
SALPINGOECA        FVGQET-NLA--SETSVNTLLSSWSKRTPTPYKDPIHVWDEVTIF------RRVYFSKII 3216 
ROTIFER            FINSNQ-AFTVNLAKKIDNLIDVWTDSMPNMQTDPPCTWDDVITN------RSIFFEFIE 3122 
SHRIMP             NVKYADRDFY---SSKVKQTVTSWKKQKC-------RIDDNPLMTQCLASYRDLYLHLME 3172 
SCORPION           FIDTYR-NID---EYHFKNLTDRWLKRYPD-IFDSVNIWDDIIMN------RSLYMEKIV 3185 
SPONGE             FMKSND-NFS--SPGPVNNLLRKWRKRFPDPKLDPVPIWDDIITT------RWMMLRKIS 3216 
HUMAN              FISKQG-NLS--SQVPLKRLLNTWTNRYPDAKMDPMNIWDDIITN------RCFFLSKIE 3194 
ESHARK             FISKEY-NFI--SEVPLRKLLRTWTGRYPDAKMDPMSIWDDVITN------RCFFLDKIQ 3213 
LIMPET             YISNEN-DIT---HTTANQLLKSWQKRQPHKLLDPVNIWDDVISQ------RNVYLDHIS 3161 
LINGULA            FVSNED-TFQ--DSQAALSLVTRWQTRSPDPIVEPCNIWDDIVTN------RCLYVDQLC 3190 
TRICHOPLAX         FMDDGR-NFE--SVTPVLSLISKWSTRFPNEVIDPINVWDDVIVN------RCMYLRKIL 3188 
STONYCORAL         FIAEEG-NFS--SPMPVLSLLNKWYSRLPHPILHPIGVWDDIVTN------RVLFMSKFL 3239 
STARFISH           LAIKPD-LQEAIGCQKSLELLDRWSGCHLDSKKDPINIWDDVVSN------RLLYMDKLG 3255 
LANCELET           LISNDR-NFE--TPWPVTRLLEKWSSRYPDNRMDPISVWDDIIAN------RCLYLDKLN 3239 
                                          *               .           *         
 
 
APHANOMYCESe       AHSQGQAKGD-------------------------DSIIREVMAARVHAMLSYAEAAVES 2857 
FLATWORM           LV---DGLDDL------------------------AAGKRRFNAFAGEQLLLLAEAACLQ 3529 
STYLONCHIA         FRLKDEFTTSL-------------------------KQHKDLADIGAILQVQCAKGSYKM 3328 
TRICHINELLA        KGLVDSGISVS-------------------------DVRQSLLPFRLQFGYQYLKCAVRQ 3129 
HETEROSTELIUM      ERFIGQNNNDEA---------------------KEDGVKNLLIRERAELYHQMSKGARKL 3291 
GLOMUS             ERIKLNRF------------------------------NRMKVSLESQSLLKMSSTARIQ 3225 
MOSS               EHFNNPVQRNSFD------------------DKFCNSISSLIDAERAHLHVAVANGLMEC 3191 
TERMITE            QMLENTGASNA----------------------------------LSRTELAMVDSALYQ 3145 
SALPINGOECA        HGCYRPRYGAKAA---EMLQQV---DLTDSRAPLPARIRRRLVVEDAEQCLRMAHQSSEQ 3270 
ROTIFER            EKYLNSVCLTDPETSTTFLGDSVMNDFDEDLSNYSKKLKKKMTKTTFLMKIRFAQAAQSQ 3182 
SHRIMP             KKLPEDSL----------------------------DVSNLIKDTKNFTHRFVIRAALHN 3204 
SCORPION           SKLQETNNQST-S---FSLEESMDTSIVDSEPNSYFDSEKFLKEQRLKMKLKFVEAALLQ 3241 
SPONGE             TKLQDSVLSQQCE---YLLDDDG----------SSCSVDSMMKNENINMFMRAADAARTQ 3263 
HUMAN              EKLTPLPEDNS-----MNVDQDGDPSDRMEVQEQEEDISSLIRSCKFSMKMKMIDSARKQ 3249 
ESHARK             ERLVSVQADES-----MEVDREGEVETRMEVDKEEEDINMAIRSCKFNMKLKMAESGTKQ 3268 
LIMPET             QCLAGKNKES-----------------------QEMDEGDMFHQSKLRLYLAMAESCKEQ 3198 
LINGULA            HKLSSVQEEFE--------------------------EEDKFREKRLQFILAQAESAVEQ 3224 
TRICHOPLAX         LQYRVIQTAFT-----ST-EDSMEIDGEDRVIYTFPALKKRIAEEEVSLYLKLADTARLQ 3242 
STONYCORAL         QKFEAMGA-----------------EERSGI--CLDDIKDKFFKQEVELKLCMANAAKEQ 3280 
STARFISH           SRFIRSES-----------------QQAGE---EETALEKRILRERLWLELKMADSACQQ 3295 
LANCELET           DKFEQMAA-----------------RGVLDTEVGGEPFSHRAQREQFLLRLVLADSAREQ 3282 
                                                                                
 
 
APHANOMYCESe       NVLALAGRLLTEYRTLCDENSLP------KLSVHMVKVYASQVSKLASQ----------- 2900 
FLATWORM           SQPAVALIHLGRARKYCTQTSATSTRGSSPTSVAWRAACAKAWTTAALS-L---D----T 3581 
STYLONCHIA         GLFDSSDRFLKRALKIRADED------KNSQNMKIVAPIIKLKCEQFKVDTMNLNFADKG 3382 
TRICHINELLA        NNHGVLLQRLQDKHLLLEAS--------------NYETWALLQLANCAN-----AVKSRT 3170 
HETEROSTELIUM      GNIIVSEAYFRLAVKSYPKTR------ENDLAFPLVSSLIKIYCLKAKNST---TQVETL 3342 
GLOMUS             RNFEVARVCLNKIRNLRLID-------DER----LSYCQFKLNLREAQNTI---DTEKKA 3271 
MOSS               GALPVAQSYINRYMSSKFEF-SA----KHRLDFRNFKALVRLQCLRAERDE---SANNRI 3243 
TERMITE            ENFYIARKYLREAREKMSNS-------GTDMELQCSLAYSKAKWLQAQLKN---TTDEKL 3195 
SALPINGOECA        GPLKVAEKYHKIVHHILNTYTFDD-DTRLDLNLQQAHGLVAYHLHEFNL-----GVREQK 3324 
ROTIFER            GNFKLSLDKLKQSRSILKIKNSD----FLDLQLIWNHCYLNTHLNKCKQ-A---NSKESL 3234 
SHRIMP             SNYHLANRHLKKISSLSEDE---------YSKAQFYFLMAETHILRGQGKQ-----TDRL 3250 
SCORPION           GNLQVAVKHLKWSQQIAKEL--K----ADHHWINCIHLYCKIDLKKAKN-Q---NYPEQL 3291 
SPONGE             SNYPVAENYLKIVEKSILKDFPD----NYFIQLRWLHSLIKVRLDRIHQ-D---PSPTDM 3315 
HUMAN              NNFSLAMKLLKELHKESKT--------RDDWLVSWVQSYCRLSHCRSRS-Q---GCSEQV 3297 
ESHARK             NNFAVAMKLLKELHKESKA--------RDDWAVKWTHTYSRLSHRRSQR-Q---ARPEQV 3316 
LIMPET             NNIALTLRILKKTNSAIKSV--D----NEELKVEWSQLYASTHQKKIISND---WSEDGI 3249 
LINGULA            HNFPVAKKKLKIIESEVKSL--S----ESPVLIQFYHCYAKLHNKITEVTM---DASATL 3275 
TRICHOPLAX         SNYPVAIKHLRQTLYHINQELDK----DELLTVKWTHIYTKVHCDKSLL-T---PPDERL 3294 
STONYCORAL         GNYAVAHRCLKEALYKIPQG-------NENLNISWSHTYAEVHFRKIQT-L---TAVGAV 3329 
STARFISH           GNFSVAQKHLKATHGSL-SA-------HEDLKPKWTHSYVQMNQQKILT-I---ELKEQV 3343 
LANCELET           ANFPVALKHLKNTLKDF-TE-------DDPLRLRWTHCYARLHQKKASL-L---TGADKL 3330 
                                                                                
 



Supplementary Figure 4: CLUSTAL All phyla small 

 26 

APHANOMYCESe       -KLQAAS------------GLHGNDRARVISQ----VTNYYAALTRLFE----------- 2932 
FLATWORM           DRNFDAM-----------SVA----------EKVAKVRRQLISPSPTWE--------ELL 3612 
STYLONCHIA         DKLQKIVKVFDSKMQESFGED------QQFQEDLRTEIKCILLK------------QKLE 3424 
TRICHINELLA        AYLMQALNLFDL---KRISDP------EV-NVTEGSSADQFALIGMLFD----NVAETVV 3216 
HETEROSTELIUM      DRFIKAL-----KFVESKSDE------DSIKNNPDNLQRYKRLHGNIQW----EIYQLDQ 3387 
GLOMUS             EILLALS-----EEFKKVKSS-----------DSRDDIKMRIIESETYG----LLVSELD 3311 
MOSS               KKLQQLL--------------------VYIETERRKLSKHPEFLPEFQM------EQADV 3277 
TERMITE            KLGLDSWSVIEDQ----------------------RFEQYPMLHAETLQHVSVMAAGILQ 3233 
SALPINGOECA        H-YFRAF-ARDLDRLNKCSADLPPSKSG----AHSLYKAEVLLSLGKIV----PLCPATD 3374 
ROTIFER            ESFFESMVLREILKYDSISDTFKNNQKNY------LYQEQRVLHSKFSK----FLIESLM 3284 
SHRIMP             KYLVEAWA----KYLGRVSSM------SILDQNPRVEIQYLKLESHLCL----EICRAIQ 3296 
SCORPION           DTLLCAH-----KQLAKLDLHFP-------KKLDVSTMNHYLLQSEIIE----MAADIVK 3335 
SPONGE             EAVISLT-----CQMDNFKGRLGGSGKGAIS-SKPFISQHHVLLGKLLN----KMAEIFA 3365 
HUMAN              LTVLKTV-----SLLDENNVS------SYLSKNILAFRDQNILLGTTYR----IIANALS 3342 
ESHARK             VTVLKSI-----PLLVEINV-------DYLNTHTRILRDQNTLLGSSYC----ILADALN 3360 
LIMPET             NGLLTTI--------GKFNDS------DVLKSKPDLYRRHHVLTATSYE----LLAESCL 3291 
LINGULA            SPVLGAL-----GLLERKRDH------KLVKESNVLTRRHLVLQGNIFD----SVTSSLL 3320 
TRICHOPLAX         KTLLTAN-----SQFEKVKDL------SVILENTTLMREHLLLRSRLLD----MTSKILA 3339 
STONYCORAL         ETALLVA-----GQLDKFSAS------KILEIEPLRGIQHHILRSKTFD----ILCKAML 3374 
STARFISH           MTLLTTF-----DPLAKLSNT------PALTGDYCLTRHHHTLTSKSYD----LVAIAIQ 3388 
LANCELET           NNVLTTF-----EQLDKFSSC------RVFEEDLAVAKQHHTLTSLSYE----IVAHALI 3375 
                                                                                
 
 
APHANOMYCESe       N-D---------------------------EVLELISTMPPDAQAE--ICGWQARGLMES 2962 
FLATWORM           AAGLCDRASAA------------------LLRIQLASSPPSTGQANM-----RAEAEA-- 3647 
STYLONCHIA         KKMLNI---------------------------IFQGVSAEKEIKH--LQRYQKDCTT-- 3453 
TRICHINELLA        ASSENT---L-----------AEFCL----SR--WISKTDTADISEL--------VTM-- 3246 
HETEROSTELIUM      KLGSNL-----------VMENLKK------NGLTSLSSLPTT-----------RLSSE-- 3417 
GLOMUS             K-RVPN-----------------------------RNLLKIKHNKNY------------- 3328 
MOSS               NARVAWAT------------------------LSSQSGEGATSQDITACFA--------- 3304 
TERMITE            QLEQQPGVLT---K---LPAAE-------VKKLADRIGAPDCSQDTL-MQN--------- 3270 
SALPINGOECA        ENKVLWDHIIAEVDAPDATRAGEKCIVRAFDVLLETAQRAPTDPKAL-PVGWRKVPSK-- 3431 
ROTIFER            DHMNQTDFDSGL-Q---GIITEKKHV---LQLSDYVKNDDINDFEKT-ISS--------- 3327 
SHRIMP             DMGDDW---T---------EDNQY------MQVLSKKFENANGKESW-QRE--------- 3328 
SCORPION           YNDVHA---E--------------------KIQELTDTFSIQSKSKL-EID--------- 3362 
SPONGE             TPEDGM---LAL-S---ALSNDGN-----TKLNSLIGGTPSTSTKAI-SEG--------- 3403 
HUMAN              SEPACL---A---E---IEEDK-------ARRILELSGSSSEDSEKV-IAG--------- 3376 
ESHARK             KEPTCL---Q---R---IKEDQ-------AERVIEHSGSSSEEIQEV-VIG--------- 3394 
LIMPET             AAELPQ---S---L---SSKTCDK-----LKNL-LKTDNLDKTQVNI-VSD--------- 3326 
LINGULA            SLPDFS---S---V---SPRDIQK-----LVEAASCSMQNA-DMQEI-ING--------- 3355 
TRICHOPLAX         ESDASI---L---D---LLN-EKK-----ESLYQLANVNQHDSKEKI-AAK--------- 3374 
STONYCORAL         DGGVVI---A---T---L-ESQAK-----NALVKLCRIDETESQKKV-VSD--------- 3409 
STARFISH           KGGADI---L---T---GLRNVGK-----LDKLLGLVGQNATRPEQI-CST--------- 3424 
LANCELET           QEGGAI---L---T---GLKDTRH-----AQLLTAAGVSPDTSVDQT-ISS--------- 3411 
                                                                                
 
 
APHANOMYCESe       SDFQREYGDPST---SVK-----LS---SAAL-EIFQYQTSKATNVTTMHLTYIEYLDKI 3010 
FLATWORM           -FDKSALSNLQS---A-------ASKADGV-------GFADVGSSSLQCHLELIRFCDSC 3689 
STYLONCHIA         -YLDRSFKTLDQ---VIKKVQT-AAQ-----------FDDQMKKTMAKTYFKFAQFSDKI 3497 
TRICHINELLA        -CYGQAFRYLKL---SCQ---------YSS-------QLNIESPKLTEPLMELSSFCDRI 3286 
HETEROSTELIUM      -LFSLAYQSYSQ---SIQ-----LYDSNS--------NNNNDTHKSKSAYLQFGNFCDTE 3460 
GLOMUS             -FIERGYNLFNN---ATK--------EI---------SLQLKPSMHAKILVKFAKFCDYF 3367 
MOSS               -LLGSAFKTYST---ALD---------NDDPLS-EITTGSLSPHDTAKALLKFGLFCDEL 3350 
TERMITE            -LKQYGLSSLKTAAEVVT-------------------PRGNSEQAVAKAYLQVAKYCRAH 3310 
SALPINGOECA        -RRAGQFAYVSPFGDRVGNVPSHAPKFNNKPLDVLFPSATAYGSETLNAFVRLAEFCADV 3490 
ROTIFER            -LMKHGVDNL------------------------------LKIKDSLKGSLELATYCDFY 3356 
SHRIMP             -LLSCSYKSLQL---AVN-----CAEGKLVKSDAL--NQDDSKKSDSDAHLALVKYCEEC 3377 
SCORPION           -LFCKNYEYKCR---AID-----IIQEVEQ--K----MIEFDQATIGETYFKFANYCNKI 3407 
SPONGE             -LWIQALSSFNA---GVR-----SGTTLN--------PLTKDPVPTVQSLEELFGFCDNA 3446 
HUMAN              -LYQRAFQHLSE---AVQ-----AAEEEAQPPS----WSCGPAAGVIDAYMTLADFCDQQ 3423 
ESHARK             -LHRKTLHYLER---AVR-----KAEEEVQSLA----GEHVDIAGVIEAYVNLANFCDRC 3441 
LIMPET             -LLQKSHQELKS---AIS-----DSVVTRS---------RSESFTEADAQIALSKFCDKF 3368 
LINGULA            -LVDRGYQYIKE---AVD-----IYEEDS-----------SNDKSTVETHMALAKYCDKY 3395 
TRICHOPLAX         -LTSHACQALHQ---AVK-----ASKEERG------------GSSYIEAMMMMVNFCDDI 3413 
STONYCORAL         -LMTRSFVSLQS---AIK-----AAKNAEG--K----CNTTQTSGTVDAMIAMVNFCDNC 3454 
STARFISH           -LYSKAYSELKQ---AVS-----LADKDD---A----VTSQSERSMTEAYMALVSFCDRM 3468 
LANCELET           -LLQKGHACLQK---AVK-----LASDEEKARQ----DTSLDKSGIVDAFMAMVGFCDKI 3458 
                                                                          :     
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APHANOMYCESe       IERTP-----------------SSTDLVNQFVTNVLWGMSMADK-GCSAYFPRVLGLLRE 3052 
FLATWORM           LLEAAPNQQPQQ----------FRAALRAQAVDSVTSAMRCGSQ-EASIRFPRLLCLLGE 3738 
STYLONCHIA         LRKMENDQCRYVITNSLKQLNKSEEQVARDSIKYGLLSLNHEYQ-NASDIIPRLLDITSK 3556 
TRICHINELLA        LRKNGHTS-------------LVNSECACVMVRSILKSMKNGSH-LARQLFPRLLSVMEK 3332 
HETEROSTELIUM      LQRRGDQS------E-------DSNRLAVSVVNSIMNAIKQEIP-GAIEKFPRLLEIISQ 3506 
GLOMUS             LRKLDFTEEQTQTI-------FDPAQYASNVVESILQAMENGSK-EATELFPRLLQIIEK 3419 
MOSS               LKLSQQPEERSQMTQHHLFGLPQASDLSLLVVRHMLKALALDSTLQAQHAVARLLSLVGF 3410 
TERMITE            SNTS------------------REDNFGTDIVTSILRAMRYGSK-DARQLFPCLLQLPGL 3351 
SALPINGOECA        LQDRIAMP--KD----------SMGRVKQVFVETALAAMRSGNV-LMRQYFPQLLNLGER 3537 
ROTIFER            LRIAENDN--NDFEKLTLIGQMIRSQFPEIVTEQLFYSIRSGSL-EARTRFPRLLQIIEL 3413 
SHRIMP             VIKWKDHV--------------DVSQYSKSLMVSVLRAMANGSR-DAHFHFPRLINLMNE 3422 
SCORPION           LRMQEEEE--KTLSL-------SFETYPSVLTNSLLNALKNGNL-NAIKLFPRLLQIIEV 3457 
SPONGE             LRQEDHDD--EQSTG------LDTKSFPSIIINHTLTAMSLGSS-KARELFPRLLQLVEA 3497 
HUMAN              LRKEEENA--SVIDS------AELQAYPALVVEKMLKALKLNSN-EARLKFPRLLQIIER 3474 
ESHARK             LREKEESA--TAINF------SEQQTFPACVVEKILKAMKYNSK-EARLKFPRLLQIVKL 3492 
LIMPET             LRMKENEE--EHIKE----K--VIENYGETIIICLLKAMKLGSM-EAIERFPRLLQFVEL 3419 
LINGULA            LKLREEDD--SLTGE-------SIDSYPEAVVTSLLRCIELDHM-DARQRFPRLLQLVEY 3445 
TRICHOPLAX         LRHEEDGR--ANQPK----GLIDTKIFPEVIIRYTLEAMAYNSM-DARQRFPRLLQIVER 3466 
STONYCORAL         LRKKEVSV--APV-E----V--DTKLFPGIVVRYMLKSMCYSSK-EARQKFPRLLQIVHK 3504 
STARFISH           LRLKESDE--VPM-T----YLPQTDNFSQTVVHYTLKAMHYSSQ-EARQRFPRLLQLVEA 3520 
LANCELET           LRHQEDDE--EGT-E-----LSSIPGLAAAVVSNLLQALRHDSP-EARQRFPRLLQLVEI 3509 
                                                         :           .  :: .    
 
 
APHANOMYCESe       HPT-L----------INMAREKLK---QIPLWTCLHWSAQVMALMSEKPSPFNDFILTLL 3098 
FLATWORM           SADDEASQNPADESLSSRFSRQMA---SVPVWLSLPWLPQLVSLLDKPD-QGGSAVLPLL 3794 
STYLONCHIA         YKDHV----------QGDFIAYSK---ETPTWYFLRWINQIVAVVNRPE---SSVIEEKV 3600 
TRICHINELLA        YPE-S----------ELEFQAEID---SVPSWMFLSWMNQMLSALKRSN-----KFYSIL 3373 
HETEROSTELIUM      YEK-A----------AKEFVERTK---QIPCWMFIRWQSQMFPYLDTPQ---GPYILPIL 3549 
GLOMUS             YHN-T----------QSIFKEKVES--IESVWKFIRWIPQIVAILDQSI---AHCVFPIL 3463 
MOSS               SSA-T----------QNEFERFLD---NVSSWVFVAWIPQMLANIEEDS---GRVLIKVL 3453 
TERMITE            DTS-L----------SELFHKESS---AVPVWMFLGWVNQLLACLGTPV---GPVLHDII 3394 
SALPINGOECA        PTD-S----------DHLQRVLASATTSVPCWMFLNWIPQMLAILDAPE---APVVQQVL 3583 
ROTIFER            YPDEC----------LEKFVSSSE---DIPSWMFLSWLSQMTALLDKPQ---AKAIQKII 3457 
SHRIMP             DAS-L----------LSSFKEEYE---KVPIWMFLLWLSHILIYVDKVP---GPALQPVV 3465 
SCORPION           YPD-T----------IPEFIAKSK---VVPCWMFLSWINQLLTLLDKPE---ATAVQYII 3500 
SPONGE             HPD-T----------MDLMINKSS---TIPCWMFIGWINQMIALVDKPE---SRAVHDIL 3540 
HUMAN              YPEET----------LSLMTKEIS---SVPCWQFISWISHMVALLDKDQ---AVAVQHSV 3518 
ESHARK             YSAET----------LDLMKKEVS---SVPCWQFIGWINQMMAELDKKE---AVVVQHII 3536 
LIMPET             YPD-T----------MPTFIKMVSENRLFPLWMFLLWINQMMALIDKTE---SPAVQPIL 3465 
LINGULA            YPD-T----------MQGFINKVS---VIPCWMFMTWIGQLVALLDKPE---APAVHNIL 3488 
TRICHOPLAX         NPN-T----------IDGFMRKSS---AIPSWMFIGWISQMMAILDKPE---ARAVQEIL 3509 
STONYCORAL         YPD-T----------LEAFVKKAA---DVPCWMFIGWINQMMAIIDKPE---GKAVHGIV 3547 
STARFISH           CPD-T----------MQLMIKEVS---DVPCWMFIGWISQMVALLDKPE---GPAVHGIL 3563 
LANCELET           YPD-T----------MDLFIEKVS---HVPSWLCISWLGQMVALLDKPE---AVAVHGIL 3552 
                                                  *  : *  ::   :          .   : 
 
 
APHANOMYCESe       EMMAAEYPRALYYDFRLSQESIIDIET-------NPRFHRLSAALR---DVHLDQFVAAL 3148 
FLATWORM           ESVCDIYPAALVYPFRLARANYRFETGD---SGARQAAERLWQRLRR--LPLVEEFIAQM 3849 
STYLONCHIA         IQIAKKYPQALYYPFKVVESNVKVNVLD-SDVQKTQLFQKLSKYYE-KTFRNLNAWAEAL 3658 
TRICHINELLA        ERIADDYPQALIYPLLMLKSA--------TGDVGETDFYRLQLKLRK--TKIVKEFIDAL 3423 
HETEROSTELIUM      QEIASNYPQAIYFPFKISSEQFGPTA--------KKLTAKLEQTLK---NPLIDTLISEF 3598 
GLOMUS             FKLAEKFPGSLYYPLTISSEYYKFDENNPLTRENKAKIQELKQMIK---CDVTDTFVTEL 3520 
MOSS               ESIAKSYPQALYFPFRVSETDFGAIG--------RQRTQHLKILLR---NPLLEGLVRAL 3502 
TERMITE            LRLAETYPQSLIYAFQLSREKYNLESGH-V--SLKALVDQLASLLFT--DPVIDIFLRAF 3449 
SALPINGOECA        KTIASSYPQALCFPVMLSEEKLKFSGAA-SS-TQRTFFTNLVRMVT---TDHLRRFVTEL 3638 
ROTIFER            ENISIEYPQALVYPFRMSTENFKFSNEL---NEQSDFVQKISRHLN-TQLPLVEQFITAL 3513 
SHRIMP             ERLAAEYPQAVIYPFGISKQQYNFSS-H-EGKLAKAMCDKVEALLSS--HKLLHQFVSAM 3521 
SCORPION           KEIGTNFPNALVYPFKLSYEMYKFPDTL-QGKENKEFVMKLKSSLSQ--LKLVDEFVNAL 3557 
SPONGE             IRIADTYPQSLYYAFRMSSSGYKFGHNN---SEGKELFEKLKEKLQ---SQLMDEFIAAL 3594 
HUMAN              EEITDNYPQAIVYPFIISSESYSFKDTS-TGHKNKEFVARIKSKLDQ--GGVIQDFINAL 3575 
ESHARK             EEIADSYPQAIVYPLMISSESYTFEQTA-RGNTNKEFVERLKNKLDK--GGMVEVFINSL 3593 
LIMPET             LQIGTEYPQAIAYPFRISCEGFEFEDSA-QGKKNKEAVKKLASILTEDKVPLVNKFISAL 3524 
LINGULA            IRIAREYPQALVYPFKVSKECYTFERSS-EGKENQAVVERLDFSLS-K-IPLVETFINAL 3545 
TRICHOPLAX         FRIADEYPQAIIYAFKVSNEQYTFEETS-VGRQNKTAVSKLSSKLQ---LPLIESFVRAL 3565 
STONYCORAL         SEIAKRYPQALWYPFKISSEHFVFENSE-DGKANEEAVKRLRSSLE---HPLLDDFIAAL 3603 
STARFISH           TDIAYEYPQALCFPFKISSESFTFDESN-TGRKNASAARKIGAILE-S-IPLLDDFICAL 3620 
LANCELET           TRIAQEYPQALVYPLKISSENFEFEDSV-TGRRNQEAVTSLKKTLS-VIYSLVDKLIGGL 3610 
                     :   :* :: : . :                       :                  : 
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APHANOMYCESe       HGLHHPEIRLKEALRYLSDVVES--------KPAKEA-SKIIAATISHVLDESSKILGN- 3198 
FLATWORM           GEVCLPACTALDWLSSAKRSIG-----------QTERLRELHAEAIDQLFFDPDG----- 3893 
STYLONCHIA         DCLVYPEHRFKYWLQIINDIVSDDNM----RGIQKAKLKDIIIMMAYDLTCTQKDLL--- 3711 
TRICHINELLA        NLLSHPDIHAIDELESIILNISN---------NSNEARKEAIAKVYSFVTFADIR----- 3469 
HETEROSTELIUM      ERLTHPEHRFKDYMETVKTMMK-------STPINTSEIQKLGVEIYNDCFNP-------- 3643 
GLOMUS             HRLTDSEIHFCNWINPVYNLVKRNYS----GVDKTAEIKASFQKMSSFLLK--------- 3567 
MOSS               EDLTFPQQRLKDGLLQILNFLF---------TNDSERAQLVFNEIYQDCLDTQSLKDPVR 3553 
TERMITE            SCLGQPRKMLYHFVEKLEQLLN-------AKRPNCDSLHHMYDTMMKELFPSSYGKIHGA 3502 
SALPINGOECA        KCLTNPVMAYMDWLEEQDQAI---------KKRDQDALLTAFKHLKSELLVTSSTTASDR 3689 
ROTIFER            EHLNTPKLFFNDLIMDINNNLK-----------KNDVIMKLFKDLNNNLIDLEGKIDF-- 3560 
SHRIMP             SLMVVPSIACKDAIQNVLQEK------------DKQKMEEGLSEIVSEFLKVQNRSSKGN 3569 
SCORPION           DSLSVPELLYKEYFKEILQMK--------KDKGDKNEIVKLYKKLCHELFNYNPRDKMK- 3608 
SPONGE             EQLNSPELAWKDWYDNELKPLVGSVT---VPKRDKNAIKRVWEQMYSQLLETRSGLGDKS 3651 
HUMAN              DQLSNPELLFKDWSNDVRAELA-------KTPVNKKNIEKMYERMYAALGD--------- 3619 
ESHARK             EQLSNPDMLFKDWVDNFRSKLE-------KK-ENKTQLKNLYSEMYSNLAN--------- 3636 
LIMPET             DQFGQPEMLFKDWTDDIKKMLQ-------SKNRNKSKIMEKYKEIYNMLIEYKETQDTSS 3577 
LINGULA            EQFGQPNALFKDWIGEMAKLLH-------VKQRNTDAVQRCYTQMYSSLMMTQRQAGGV- 3597 
TRICHOPLAX         EQLSQPDLVFKDWVDEVKGLK-------KKSGSIAESIRICYQKLRDGLLVDASNESEA- 3617 
STONYCORAL         EMLTNPEMVFRDWCEGPMKQLLEDQ----IKRNDSQAVKQCFGAMFQLLMDCRKRTKSG- 3658 
STARFISH           EQLNNPEFVFKDWADDVMK-PLLNVA-----KRDKNKIRQACHEIYMNLINHRSTVTDTG 3674 
LANCELET           EQLSHPDQLFKDWGDDADLKRLLKVDPKKRTKEDKVTIKRLYDEMYDSLLDFRSASQDSS 3670 
                     .                                                          
 
 
APHANOMYCESe       ------------------QIGVYNRQWITKNRKQIESMLGKHGELANKSTLQTAKGWLSQ 3240 
FLATWORM           --------------PQAGSHGRLRREFAARHRREFLAALPTADRLVGIRSEAELQRAVGK 3939 
STYLONCHIA         ---------------GD-QVGSYNRKFAELWDKVFAKEFGSNLNRVDKMSNSEIIKSVQN 3755 
TRICHINELLA        ---------------RD-FLGSFWKCYFKKYLPKMQEIFSVDLCAFDNKAAENYLRLCSS 3513 
HETEROSTELIUM      ---------------HTV-RGDYNLKFAKEWDHHYSQHFSKDGSKLAKMDVKKLVELVAD 3687 
GLOMUS             --------------PNPY-HGIFAKEFVNRHSEYLFDICGRDGSILARMSPNDFKSKIYD 3612 
MOSS               ------------------QTGEYNLKFARDWASLIVKELGLNGSKLRSMDAKQFSSVISG 3595 
TERMITE            L---------------FKDIQEYRKRLEKAES-----NI-KCGNKKV---LKDICFIKEK 3538 
SALPINGOECA        ------------------EVGSAWKAAAKKASRNFMDQFGTDGSKLLRMDAKAYAKVKKV 3731 
ROTIFER            -------------------CGRLWTDFSNFIKPLFMKQFGEQFRLLPQLSELEIKNKLQN 3601 
SHRIMP             A-------------EEKGEAYTRQDRAKKQMAEAFTKAFGENLKKAKSLSIRDIQRELGS 3616 
SCORPION           -------------------ERKLHLKVAKVCGSVVFSEFGKDGNKLISMPLKEASVKYET 3649 
SPONGE             L---------YGGSPSLQ-KGARQKTFAQAYAKNIEDKFGKGGAKIISMSGTQLASAFNE 3701 
HUMAN              -------------PKAPG-LGAFRRKFIQTFGKEFDKHFGKGGSKLLRMKLSDFNDITNM 3665 
ESHARK             -------------AGAPG-IGAFRRRFVTGFKKKIDQHFGKDGLLLLNMNLKAFNVAVGQ 3682 
LIMPET             -----TQLSYMTQTTNVG-MGEYRKKFADTFKKDFDIAFGKNGEKLASMSIK-------- 3623 
LINGULA            -----SQDIFDTEPDSVE-IGQYRQKFAKAYCKDLDSAFGKDGKKIMTMSEEAADGIFKK 3651 
TRICHOPLAX         -------ASSLTSGELIE-FGSHKRRFIQHFGKVIEQYFGKDGSKLQSMKASDFEKIASR 3669 
STONYCORAL         -----------SQTRGTE-SGPFRTKFAQEFANEVQRIFGKEGEKLVGVKMTDFSKWCRD 3706 
STARFISH           A----GSSQDSQSSPSVG-FGNFRRRFAQEWQKKFEAAFGKDGTKVIDMQLKTFSEHY-- 3727 
LANCELET           MSSLFGSQSSDLESQSVG-FGPFRRRFAQQFAKECEKMFGKDGSRILDMKEKEFMKLKSG 3729 
                                                                                
 
 
APHANOMYCESe       SFQVMPGK-------YGIDRQWKAKLSDFSDWLMQLDPVKT-------------RIELPG 3280 
FLATWORM           LWKRVRD-------ERDSSSVATARLADFSTWLAEFAATEH----------GDAYLEVPG 3982 
STYLONCHIA         LNNKLNQS-------IGNLGQGYEKLSTFSEWLDSLDFNDF--------YNPSEYIELPG 3800 
TRICHINELLA        FLSELRTFY--------IPECCPNNLNEYSPWLAGYRPHPM-----------DVFLEIPG 3554 
HETEROSTELIUM      MSGKMAKT-------MKPSSTATMKLKDFSNWLVEFDRSNQ-----------LTEIELPG 3729 
GLOMUS             YYIKNIK------RQDRKAQEGVNLLKSYSAWLAEYSSSNV-----------EKEIEIPG 3655 
MOSS               LFEKLSKN---------DISAEKISLGSLSKWLADFDQTKGIERVSRDFDKNEMQIEIPG 3646 
TERMITE            L------------KYIIQDIKPPVQLKDYSPWLSEFQGGKH----------CFLELEIPG 3576 
SALPINGOECA        LKAKLREY---------DTKKPPRTLKEYSPWLSKYRSPGA-----------VFDIEIPG 3771 
ROTIFER            ICSQVNEF--------CQRKPMSGNLGDYSAWLKGFKR-NI-----------TKDIEIPG 3641 
SHRIMP             MGRVL-------QLSPEEMRKLPRQLKAYSPWLANFQASKY-----------SEVLELPG 3658 
SCORPION           LLKKITT---------MSEMNKEAKLRDFSDWLSEFHSIKY-----------SEDIEIPG 3689 
SPONGE             VYNKMRE--------SLNKFSSSALLKDYSPWLDTFRQEDY-----------LQVIEVPG 3742 
HUMAN              LLLKMN-----------KDSKPPGNLKECSPWMSDFKVEFL-----------RNELEIPG 3703 
ESHARK             IM--ET-----------QKPEPPGNLKEYSPWMSNFKPQFL-----------GNELEIPG 3718 
LIMPET             --------------KGRGKLVPPLSLHEYCQWLADFNPNRD-----------SRELEIPG 3658 
LINGULA            MDLASK------GTKGHPNLVPSEKLGDYSKWMSGLAAQDM-----------DLSLEIPG 3694 
TRICHOPLAX         LIQEISG----------KIKNRPENLKEYCPWLSNFQAANF-----------TYSIEVPG 3708 
STONYCORAL         IQQKMVKF--------RNRTPPPGNLKEYSPWLSRFQSNNF-----------THTLEIPG 3747 
STARFISH           -----GKLYKEMAA---KRRDPPGNLKEYSTWFSDFQQLSY-----------DRELEIPG 3768 
LANCELET           LQNMMGDFYRKAFPREKANCYAPGLLKDYCPWLSDFNPLDY-----------DRELEIPG 3778 
                                            *   . *:                      :*:** 
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APHANOMYCESe       QYIKR------WAKPDPSTHTYILSCDPQLMVLPSKQLPKRLKLYASDEKTYLFLVKGGE 3334 
FLATWORM           QYQCRDSLTASLAKPQPELHTRIAGFGDTVRVMSSLRRPHRLTIRGNDQRDRPYLVKAGE 4042 
STYLONCHIA         QYEGL------KSEPLIEKNVKIASVKKTLLILGSIRRPKRITVHGSNEKDYHLLIKGGE 3854 
TRICHINELLA        QYSGD-------RRPFPERHVHIIGFASDIEIMRSLKKPKKICIQGDDGRDYKYLVKAGE 3607 
HETEROSTELIUM      QYHGT-------SKPQPEIHIKISSFDPNLLVMGSLRKPKRIKIHGSDEQDYPFLIKGGE 3782 
GLOMUS             QYDGL------LSIPDPSKHIKIASFDPKILVLRSLRKPKRITILGTDGNEYLFLVKGGE 3709 
MOSS               QYNGS-------SIPNLSTHVQLLGFDQVLICLKSKQRPKILTMRGSDENDYKFVVKGGE 3699 
TERMITE            QYTGE-------SKPLIQHHVKIAGFKQTVVPMKTLRLPLQVTIFGSDAKEHQYLVKFGE 3629 
SALPINGOECA        QYGGT-------EMPIPEEHAKIEGFDEKLLIMASIRRPMRLTFRGSDEREYRFLVKAGE 3824 
ROTIFER            QYNGN-------EKPMPEYHVKIESFDERILEMSSLRRPKCITIRGDDQREYKFLVKCGE 3694 
SHRIMP             QYTGM-------SKPLPEYHVKISSFDENVLLMSSMRVPMRIIIRGDDEKEYKFLVKWGE 3711 
SCORPION           QYTGK-------RKPIPEHHVKICNFDQKVDILSSLTKPRCLTIRGNDQKDYKFLVKSGE 3742 
SPONGE             LYDGR-------SKPLPEYHAKITRFDAKVLILSSLRKPKRLTIIGDDTREYMFLVKGGE 3795 
HUMAN              QYDGR-------GKPLPEYHVRIAGFDERVTVMASLRRPKRIIIRGHDEREHPFLVKGGE 3756 
ESHARK             QYDGK-------CKPLPEYHAKITGFDERVKVMSSIRKPKRLIIRGNDEKEYPFLVKGGE 3771 
LIMPET             QYDGL-------SKPLPEYHVKVAGFDERVLVMSSLRRPKRITIRGNDEKDYHYLVKGGE 3711 
LINGULA            QYTGL-------SKPMPEYHVKIAGFDSRVLVLSSMRKPKRITINGTDMKDHKFLVKGGE 3747 
TRICHOPLAX         QYTGR-------SKPLPEYHLKIASFGERLLVLKSIRKPLRLTVQGDDEKEYLFLVKCGE 3761 
STONYCORAL         QYKGK-------TKPLPEYHVKIVGFDEKVQVLPSIRKPKCLIIRGDDEKDHMFLVKGGE 3800 
STARFISH           QYGGK-------SKPLPEYHVKIAGFDEQVKVLSSMRKPKRIVIRGNDEHDYSFLVKGGE 3821 
LANCELET           QYTGK-------VKPLMQYHAKIAGFDQRVKVMSSLRKPKRVTIRGDDERDHPFLVKGGE 3831 
                    *            *  . :  :      :  : :   *  : . . : .    ::* ** 
              ATP binding site 
 
 
APHANOMYCESe       DLRLDQRIEQLFGAMNTILQQSNQCSRRH--LNTRTYNVIPMTTKIGLVEWLENTTTLKS 3392 
FLATWORM           DLRQDQRIQQALGLFNSLLQRDIQCRLRR--LSLVTYQVVPLSPDLGILEWLERTQPYKD 4100 
STYLONCHIA         DLRLDQRVQQLFQIINSIFKDDAQCQNRD--LYIKTFKVVPITNRLGTLEWVDDTEPMKS 3912 
TRICHINELLA        DLRQDERVQQLFDLMNGILQKQHQCSRLK--ARIRTYRIVPLSIKLGLIEFLPNVVPLQQ 3665 
HETEROSTELIUM      DLRLDQRIQQLFFVMNEILKRDPATSKRG--LHIKTYQVVPMTGKVGIIEWLNDTKPLKE 3840 
GLOMUS             DLRLDQRVQQLFSLMNGILKKDSFCSQRN--ITQRTYKVVPITGHLGIIEWINNTTPMRY 3767 
MOSS               DLRLDQRIEQLFEAMNNVLNRDAACSQRK--LAIRTYSVIPVSKKCGLLQFVENTCVLQE 3757 
TERMITE            DLRQDQRIEQLFNLMNKILDQDPTCRHRN--LSITTYQVVPLSSHLGIIQWVDGTEALKG 3687 
SALPINGOECA        DLRTDARMEQLFAVMNQALAADPACGERG--LSLRTYNVVPMTTRIGMLEWVPNSCVFKE 3882 
ROTIFER            DQRQDQRVEILLDIINNLLKSDSKCYQRN--LSIKTYQVVPMTSKLALIEWLPETKPLKV 3752 
SHRIMP             DLRTDQRMEQMFTLMNSIYARSPLCTKASSVPSLDTYQVIPLSLRVGILQWVDSTQPLKD 3771 
SCORPION           DLRQDSRIEQLFDVMNDIYQCNAICFQNK--LKLETYQVIPLTTKIGLIEWVDNTNVLGS 3800 
SPONGE             DLRLDQRIEQLFETMNKVLSDDPICSQRR--LNLRTYSVIPVTPRVGLIEWVRNTMPLKD 3853 
HUMAN              DLRQDQRVEQLFQVMNGILAQDSACSQRA--LQLRTYSVVPMTSRLGLIEWLENTVTLKD 3814 
ESHARK             DLRQDQRIEQLFEVMNIILSRDAACSQRS--LQLKTYQVIPMTSRLGLIEWLDNTCTLKD 3829 
LIMPET             DLRQDARIEQLFVIMNKVFDKDPVCRHRK--LHLKTYQVIPMTPRVGLIEWMNNTTPLKD 3769 
LINGULA            DLRQDQRLEQLFYIMNRVFSQDPDCKPRQ--YKLRTYQVIPMTTKVGLIEWVNQTKTLKE 3805 
TRICHOPLAX         DLRLDQRIEQLFCVMNEILAQDSICSQQD--LRLRTYQVIPITQRLGLIEWMKNTITLKE 3819 
STONYCORAL         DLRLDQRIEQLFGLMNDIMANDSACSQRG--LRLRTYQVIPMTPRVGLIEWMNNTKPLKG 3858 
STARFISH           DLRLDQRVEQLFRIMNSILEQDSTCSQQG--LQLVTYEVIPMTPRLGMIEWAQNTTTLKE 3879 
LANCELET           DLRQDQRIQQLFDIMNDILTLDPACSQRQ--LRIRTYGVIPMTSRVGLIEWMQNTTPLAG 3889 
                   * * * *::  :  :*     .             *: ::*::   . :::          
 
 
APHANOMYCESe       IVEQEMSTTKKS----NLL---------QSPPGQLYENFWSKQ----------RGKTYGQ 3429 
FLATWORM           FLVHQMSAAEQRSHSKQ---------------SLDYCKFV-------S-------NDHCK 4131 
STYLONCHIA         LINREHMRNEAGKD----LN--------QSRALNERRKWLKSSVPGNA--KKEGITDQHI 3958 
TRICHINELLA        FFMEESLRKQYQ-------T--IAMEMFTEGPEKI----LLKAAGEGS--SPLNHLTYWR 3710 
HETEROSTELIUM      IIEDQMAVHQNVERSNVSLS--------RMEAYKIHNEWINSFGKYIKMANPPAGPLYQQ 3892 
GLOMUS             FIEREPRTSKV-----------------FDDAQSMHSRWVQQY------------KSYHN 3798 
MOSS               VIRDGLSSKLASRTHEGYKPLQATSETLLKEIQHEYIEWVRKKGGG-----KSQTECYCN 3812 
TERMITE            LMLGVLDKNEKE----SYKK-----------SCEEHCKWISKPCNP----QCSFYEKYGE 3728 
SALPINGOECA        MINLGMTDAERE----DAKKRKA-----TQLPQNHFSQFANRFSKD-----PSPLKMYSS 3928 
ROTIFER            ILENDLVNEAQN----NYAE------------------FIYGINKDGS--KKTQSEVYGM 3788 
SHRIMP             FINDSYRENETK----CYGE--A---------RAL-------YG-K---------NENYT 3799 
SCORPION           FLKDAMTDKEKE----SFRE---------SDPKMTFYKFLLSKTNS-R--DKSIPLLYEN 3844 
SPONGE             FIQLSDPEKK------SL-----------PAASKMNQKWLEQKFGG-----SNYVNWYYE 3891 
HUMAN              LLLNTMSQEEKA----AYLS--D-----PRAPPCEYKDWLTKMSGK-----HDV-GAYML 3857 
ESHARK             FLSSNITEETQS----RR----------QQEVLPKYREWLQKMAGR-----KDMFLRYPT 3870 
LIMPET             FVYGALTEQERK----YILG--------DQGPGKQHENWTYKYFDA-K--KRCIKSMYQK 3814 
LINGULA            VVYGTMTEQEKA----Q------------QKAAILQRNFLSRYGNP-S--DPNICKKYWG 3846 
TRICHOPLAX         FVTDAMEDHEKQ----HYLS--S-----QNSPHQLYSKWLGKFGSA-----GGPVYMYQS 3863 
STONYCORAL         VLNSAMTKAEND----HYIG--------PNGAGACYRNWIDKFKGDPR----NPSRFYGE 3902 
STARFISH           FLHLAMTEQEGN----AYNS--------RHGPRYQHSEWVDKYAKG-N--QSNHGVRYGA 3924 
LANCELET           FLENAMTTREQE----AFLH--------QRLPLIDFDAYVHRLGGTVK--NDPWGKVYGS 3935 
                   ..                                                           
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APHANOMYCESe       KIATASSSAVTLVYSQAQEMVPMDLIRRHLVNMAQTPAAFFQLRETFSTSLAAFNGCSYI 3489 
FLATWORM           LYTLSDQQVVQRNFQPLLDCVPDCLLARGLRQLSSSWEAYYAMRDTLVRSHAAMCGAHWL 4191 
STYLONCHIA         CLLGCDEKIVIEGFNKHKEAIPWYLLRNGLENLCLTSSAFLAIKNQFTKSLATFSIASYL 4018 
TRICHINELLA        SFQNITPETAARCFNEVLKKIPDHLLRDQLLNCCVSPDVFCFLRQKFTVSLASMCIANYL 3770 
HETEROSTELIUM      MFMHSDRADAIKKQEKQHDKVPANLLQNGIWAISSSPESYLFIRNSFARSLATFSICSYI 3952 
GLOMUS             MFMEVNRDAVVQHFKDLQREISNDMLKKALYKLSTSPEAHLSIRSEFIKCHAVINICGYL 3858 
MOSS               LYRKVGFEEVSLKLSALQGQLPWDTLRMGFSRLVTSAESYLALRSQFARSLSVTSICGYV 3872 
TERMITE            AHMKYSPEETSAEFRKKVNMIPWDIMRRALQRLSVSPESYFILRQSFACSYAVLCIAHWL 3788 
SALPINGOECA        VMTKAKRSDISRSFLERQALVRPTLLRDALLHLSTTPEAYLTTRQLFGRTLATMNICQYI 3988 
ROTIFER            VYAKYSRELICREFDKIQNSIPWDLFRQFLRTLSSDSEAYFVLRNEFIKSYAVASTCHYI 3848 
SHRIMP             VAKKAKKRDVIKAYEEVVNKIPWDVLRRGLVRMSSSTEGFFSLRSAFAVSYAALCISQWL 3859 
SCORPION           IYKI-ADTEVNKKFTECINMIPWDLFRRAFLKFSSSLEAFVILRYNFITSHAVLCISQWL 3903 
SPONGE             MYKKLKADEVKKEYRRIVSAVPWDLLRRSLISLASTSESFLLLRCTFIQSLSVINICQYI 3951 
HUMAN              MYKGANRTETVTSFRKRESKVPADLLKRAFVRMSTSPEAFLALRSHFASSHALICISHWI 3917 
ESHARK             MYLKASRTETVTAFRTHEQAIPGDLLRRAFIKMSTTPEAFLALRSHFASSHALMCISHWI 3930 
LIMPET             VYQNYSRAETIKDFRMKENKVPWDLFRRAFHQMSTSPEAFHVLRCELVVTHATISICQYF 3874 
LINGULA            MYERCSRTEAVKSCQDKENSLPWDLLRRAYLQMSTSPETFYTLRRHFAISHALLCICHYI 3906 
TRICHOPLAX         MYRKAKRSEVENHFKFRENSVPWDLLRRGFVALSASSEAYLMLRSHFARTHATVSICHYL 3923 
STONYCORAL         MFKKANRTETERSFTQKQALVPWDLLRRAFLQLAVSPEAFFILRSHFASSHACLCICQYI 3962 
STARFISH           VYRHANYTDTVKCFRSWEALVPWDLMRRAFIQLSASPEAFLTLRSHFARSHAVICICQYI 3984 
LANCELET           LYQKASRTDVTLAFRQVQSKVTWDIMRRGYLQMSSCPEAFLTLRSHFTTTHATLCIAQYV 3995 
                                       :    :             .   :  :    :    . :. 
 
 
APHANOMYCESe       LGIGDRHLDNFLLDYITGTVVGIDFGISFGSGASMLPVPELVPFRFTRQLQGVLQPHN-A 3548 
FLATWORM           LSVGDRHMSNYMLCLDSGKMIGIDFGYAFGTAITFLPTPELVPFRLTRQICGAMGPLPPS 4251 
STYLONCHIA         IGIGDRHLENFLIDTSDGEILGIDFGIAFGSGIQ-LGIPELMPFRLTQQIEGVIAPHP-L 4076 
TRICHINELLA        LEIGDRHLGNIVLDTKTGEVIGIDFGYAFGASLQYLPIPELMPFRLTKQFVGVVDPVG-M 3829 
HETEROSTELIUM      IGIGDRHLENFLISQKDGILIGIDFGHAFGTATQFLPIPELMPFRLTRQFTSFLMPLD-S 4011 
GLOMUS             IGIGDRHLENFLVDTTKGSLISIDFGHAFGSATETLNIPELIPFRLTKQIETLMEPLG-S 3917 
MOSS               AGVGDRHLGNTLVDMRTGALVPIDFGYSFGTNVLLLPVPELVPFRLTAQLKNFLLPLT-A 3931 
TERMITE            LGIGDRHLSNILVSVKDGRCVGIDFGSAFGTATQFLPVPELMPFRLTPHIVSLLQPLE-E 3847 
SALPINGOECA        LGIGDRHLSNSMIDLRTGGVVGIDFGHNFGSATQELPIPEMIPFRFTKQLEAVFLPHK-K 4047 
ROTIFER            LGIGDRHLSNWMIDLKTGRAIGIDFGIAFGHATMNIPVPELVPIRLTRQILKLIAPLE-Q 3907 
SHRIMP             LGIGDRHCSNSLVSLKTGRVIGIDFGHHFESAVQFLPVPELMPFRLSPQIVNVFQPIG-Q 3918 
SCORPION           LGIGDRHTGNFLVSTTTGIEVGIDFGHAFGTATQFLPIPELVPFRLTNQYLNLMLPLK-E 3962 
SPONGE             LGIGDRHLSNFMVDMETGQLVGIDFGHAFHSATQFLPLPELMPFRLTPQFVNLLLPHK-V 4010 
HUMAN              LGIGDRHLNNFMVAMETGGVIGIDFGHAFGSATQFLPVPELMPFRLTRQFINLMLPMK-E 3976 
ESHARK             LGIGDRHLSNFMVNLETGGMVGIDFGHAFGSATQFLPVPELMPFRLTRQILNLMLPMK-E 3989 
LIMPET             LGIGDRHLSNFMINLKTGGMVGIDFGHNFGSATQFLPVPELMPFRLTRQIINLTLPLG-I 3933 
LINGULA            LGIGDRHLSNFMVDLETGGMIGIDFGHAFGSATQFLPVPELMPIRLTRQILNVMMPLR-E 3965 
TRICHOPLAX         LGIGDRHLSNFMIDRLTGGMIGIDFGHAFGSATQFLPLPELMPFRLTRQMLNLMLPLR-E 3982 
STONYCORAL         LGIGDRHLSNFLVDMETGGMIGIDFGHAFGSATQFQPLPELMPFRLTQQFVNLMLPLK-K 4021 
STARFISH           LGIGDRHLSNFLISLKTGGMIGIDFGHAFGSATQFLPVPELMPFRLTRQIVNLMLPFK-K 4043 
LANCELET           LGIGDRHLGNFMIDLESGGMVGIDFGHAFGSATQHLPVPELMPFRLTRQMLNLLLPLK-E 4054 
                     :****  * ::    *  : ****  *         **::*:*:: :      *     
  Active site  Mg2+ binding site 
     DXXXXN               DFG    T3950 
        
 
APHANOMYCESe       KLLFQQDLAAVLEALRGQHQRIESVMSVFLNEPLLEWQVTVKKKSRRDKD---------- 3598 
FLATWORM           QGAFVRCLGHCLAALRRERELVLSVLQVFINDVSADWKQLAGMLTAAHRESSAAWDTSEH 4311 
STYLONCHIA         EGVYKQTMVHALNALKHRKSLIMDTCEIFVKEPLLDWVKDAKQRQKNGENNDNGMV---- 4132 
TRICHINELLA        HGLLESTMKYCLKAFRDSSYILLNTMDTFVKEPSLNWIVEARRQIGEGRT---------- 3879 
HETEROSTELIUM      VGLLSHNMTHTLTAIQNNKDFLLSTMDVFVKEPLIDWIKLASRLGKEQ------------ 4059 
GLOMUS             KGLLEYPMIKILQIMQANKDILLNSMDIFVKEPLLDWLNRANDQAKQQKDRNSNE----- 3972 
MOSS               VGLLRSDMVRIMTALRGSRGLISAVMEVFVKEPLVDWRQEAVKLQRARARDVSK------ 3985 
TERMITE            TGLFRETMIHCLRTLRNNYDMLLATMEVFVQEPSIDWLEFASRHESLN------------ 3895 
SALPINGOECA        EGLVQEVMVHVLRALKANQRLLLSTMDVFIKEPSLEWQQQAR------------------ 4089 
ROTIFER            RGLFESSMVHCLKALRENNDLLVCILDVFIKEPSIDWIGSAVKIAKKN------L----- 3956 
SHRIMP             VGMLKEIMVSALGALQESRHVLTAVLEAFVKEPTKDWLDFVQKQEGDT------------ 3966 
SCORPION           KGVIEATMISALSALRDNADILLNTMDIFIKEPTVNWQENALKQKRIIGKVDENV----- 4017 
SPONGE             SGQLRSCMIHTLRALRHSPTLLLNTMDVFIKEPSLEWESNAKKQALAQ------------ 4058 
HUMAN              TGLMYSIMVHALRAFRSDPGLLTNTMDVFVKEPSFDWKNFEQKMLKKG------------ 4024 
ESHARK             SGLIRSIMVHGLRAFRLDPDLLLSTMDIFVKEPSLDWKNLELKQMKKG------------ 4037 
LIMPET             KGLLENTMIHTTRALRQDYDLLVNTMDVFVKEPSVDWLNFAEKQRNEM------------ 3981 
LINGULA            KGLIESTMVHALRALRANYDLLLNTMDVFVKDLSVDWLAFAEKQLQTT------------ 4013 
TRICHOPLAX         NGQLKCSMVHTLRALRNKPDLLVNTMDVFIKEPSLDWQNFANRQNAKQ------------ 4030 
STONYCORAL         SGTLQSVMIHTLRALRSNHDLLLNTMDVFIQEPSLDWQVYARKQAKTQ------------ 4069 
STARFISH           EGILQSSMVHTLRALRQNHELLINTMDVFIKEPSLDWKTNASKQAKAQKDAGRVL----- 4098 
LANCELET           SGLLQSTMVHVLRALRSSPNVLINTMDVFIKEPHLDWKNFAAKQMD-------------- 4100 
                          :      ::     :    . *:::   :*                        
 



Supplementary Figure 4: CLUSTAL All phyla small 

 31 

APHANOMYCESe       ----------------------QKDENASSSWLPELKMQLAQRKLRGEHVVHILREELQL 3636 
FLATWORM           RAGSKSASASSAAAGG---SGSIASFSCPERWFSTEKLQVVRQKLSGAHPCQTLKSELLL 4368 
STYLONCHIA         ------DSL----------ISEYEEELQELAWYPRKKIEVMKDKLNGLNPVRIMAKELQD 4176 
TRICHINELLA        ------------------LWNDEANLRDSFKWYPEEKISAAARKLRGDNPVIIMQDELMN 3921 
HETEROSTELIUM      ----------------------GKGHKSVESWFPKEKVDIARRKLERWNPAYITSEELAN 4097 
GLOMUS             --------------------I-GEGDSQTVEWYPRQKLDIARRKLELENPAYIVCSELEA 4011 
MOSS               ------STALEADAGANH-----HMAAFSEEEHVQLKVETAQCKLDLWNPAEITISELGF 4034 
TERMITE            ----------------------KKSHEESQTWYPQQKLDLAKLKLEGANPVTITTEELKA 3933 
SALPINGOECA        ---------------------------GDVALFAEQKIAVAKRKLAGDNPAHILISELES 4122 
ROTIFER            --------------------N-EDMEITLGLQYAKDRVNSVKQKLFGMHPSVIMRNDLCS 3995 
SHRIMP             -------------------------QDSKVELFSSKRIELLNDKLSDINPAYITLWAVSQ 4001 
SCORPION           ------DSDINIYPGNTESDD-PNHSECDFNWYPKQRILFAKRKLEGINPCYITKEELRL 4070 
SPONGE             -----------------------KINTDDNTWYPKEKVNICRKKLLGFNSSHLMLIDLEH 4095 
HUMAN              --------------G---SWI-QEINVAEKNWYPRQKICYAKRKLAGANPAVITCDELLL 4066 
ESHARK             --------------G---TWN-KDVNTREIHWYPMQKVRYARRKLEGANPAAITRDELQL 4079 
LIMPET             --------------------L-MTADDEESTWYPKQKLQYALRKFKGDNPCHITKDELYL 4020 
LINGULA            -------------------MS-SQEDKEDAKWYPKQKVAFAKRKLKGANPWCITRDELEL 4053 
TRICHOPLAX         --------------------G-LKTESDDFSWYPREKVTFAKRKLKGANPAFVTRDELRL 4069 
STONYCORAL         --------------------G-INEEEQKADWYPKQKVQSAWRKLEGFNPAYVMRDDLQL 4108 
STARFISH           ------E-------G---QSD-PDGNSLDESWYPREKVNFAQKKLEGANPSDITQRELAL 4141 
LANCELET           ------K-------G---MVG-EDDDLDDISWYPREKIKFAAKKLQGVNPTHITKAELQL 4143 
                                                       ::     *:   :        :   
 
 
APHANOMYCESe       NPHIASVYSHFDQIIPV---------------------PSDV--PKHGFLSPLDQAKALI 3673 
FLATWORM           D--RHRGKPYTSGMLAVIDRRRISV-------------GGGD--A-AERLVPMQQAELLV 4410 
STYLONCHIA         S--KHEKKPYFKVILNAIKGQESSI-------------RYKLLAQNRRYLEVDEFIDCLI 4221 
TRICHINELLA        SRRHLSSFP-LHQIINCIYGKKDFS----ALSEEDQSAPRGY--P-LQALTVEQQTSCLI 3973 
HETEROSTELIUM      S--VHKGQIYEKSIQNVVKGDPKHN------------IRAKA--C-QICSTAKEQVDCLI 4140 
GLOMUS             G---HSNKPWFNSIIKIAKGDPNYN------------IRARA--R-QKCFSVKEQVECLI 4053 
MOSS               S--VHANKPYTRALEEIVRGDPSRN------------IRARV--AGNVCVSVQEQIDCLL 4078 
TERMITE            G---FKDSKYLAKFLECVKGHNS--------------VRSQM--P-SYQLLPEEQVDSLL 3973 
SALPINGOECA        NRHVTSDRSWHRKAKDIIAGDAQSN------------IRATM--P-EHGLSVEDQVRCLL 4167 
ROTIFER            G--IHKDSKYLQYFVDVLMGNKILSRNGGLLLERSKILAENG--E-KYRLTIEEQVKCII 4050 
SHRIMP             NK-FVAKQKAYENLKQAVLGDRGES------------VRASV--G-ERGLSTHQQVDILL 4045 
SCORPION           G---HSNKPIFQRLTDVCLGDRK-S------------LRQNL--P-KNGLSVKQQVKSLI 4111 
SPONGE             G---FKNKPEFKYLKGILLGDSSTN------------LRARV--G-KRCDSVEDQVDCLI 4137 
HUMAN              G---HEKAPAFRDYVAVARGSKDHN------------IRAQE--P-ESGLSEETQVKCLM 4108 
ESHARK             G---HETTEAYKSYVAVAMGDKEHN------------IRARV--P-EDGLSVEIQVDCLI 4121 
LIMPET             G---HSRSPAIKHFEKCVLGDAKDN------------VRATL--P-STGLTVEQQVEALI 4062 
LINGULA            G---HKRRGKTY-QAFIAITQGQDN------------TRTKF--A-EVDLTPEQQVACLI 4094 
TRICHOPLAX         C---HH----LSILESFALGDKQYN------------ERARM--P-ADNLSVEDQVTCLI 4107 
STONYCORAL         G---HSKQSWYKQMESVCLGDRNAN------------VRARE--P-ESGLSVESQVSCLI 4150 
STARFISH           G---HSRNPAFSAIKEVVKGDRSQN------------IRASS--P-KSGLSVETQVECLI 4183 
LANCELET           G---HKNLPWFKSFCLVAMGDGGKD------------VRAQK--P-AEGLSVEDQVACLI 4185 
                                                                             :: 
 
 
APHANOMYCESe       DIATDANVLGRMFHGWSSWA 3693 
FLATWORM           DMATDPALLARTYGGWQPDL 4430 
STYLONCHIA         EQSRDPNILGRTWIGWSPYV 4241 
TRICHINELLA        EMATDSVILSRTWFGWEAWI 3993 
HETEROSTELIUM      DQSTDPNILARAWAGWSSWI 4160 
GLOMUS             DLSTDPYVLGSMWVGWQSWI 4073 
MOSS               DQATDPNLLGRIFAGWQPWV 4098 
TERMITE            DQATDYNILGKTWQGWEPWM 3993 
SALPINGOECA        DQATDPCILGVTWAGWEPWK 4187 
ROTIFER            DQSTDTNILGRTWIGWQPFC 4070 
SHRIMP             EQATDPNILGRSWIGWDPFL 4065 
SCORPION           DQATDSGILSRIYFGWDPWF 4131 
SPONGE             DHATDSNVLGRTYGGWEAWV 4157 
HUMAN              DQATDPNILGRTWEGWEPWM 4128 
ESHARK             DQATDPNILGRVWEGWEPWM 4141 
LIMPET             DQATDPNILGRVWQGWEAWV 4082 
LINGULA            DQATDPNILGRAYEGWEPWV 4114 
TRICHOPLAX         DQATDPNILGRTWQGWEPWM 4127 
STONYCORAL         DQATDANILGRTWQGWEPWV 4170 
STARFISH           DQATDPNILGRVYAGWEAWM 4203 
LANCELET           DQATDPNILGRTWQGWQSFM 4205 
                   : : *  :*.  : **.    
 


