Figure S16: Multiple alignment of all spirochaete P-type ATPases (without reference sequences)

A total of nineteen spirochaete P-type ATPases, not including standard proteins from TCDB, were used to make this multiple alignment. 

Notes: 

* is the symbol on the multiple alignments for an identity. 

: is the symbol on the multiple alignments representing a closer similarity. 

. is the symbol on the multiple alignments signifying a more distant similarity as determined by the CLUSTAL X program.
CLUSTAL X (1.83) multiple sequence alignment

Lbi2            ------------------------------------------------------------

Bhy3            ------------------------------------------------------------

Tde2            ------------------------------------------------------------

Bhy4            ------------------------------------------------------------

Tde3            ------------------------------------------------------------

Tpa1            ------------------------------------------------------------

Lbo4            ------------------------------------------------------------

Lin4            ------------------------------------------------------------

Lbi3            ------------------------------------------------------------

Lbi7            ------------------------------------------------------------

Lbo1            --MESITEIENRCYHCNTQIRSEKEKIYAELKGKTELFCCFGCKSLATLLMENGLTRFYD

Lbi9            MNKTNSQSTTTECDHCGNPIQLIR--IESKLGDEPKVFCCEGCETVYSIIHSLGGSYYYN

Bhy2            ------------------------------------------------------------

Lin7            ------------------------------------------------------------

Tde1            ------------------------------------------------------------

Bhy1            ------------------------------------------------------------

Lbi4            ------------------------------------------------------------

Lbi8            ------------------------------------------------------------

Lin2            ------------------------------------------------------------

Lbi2            -------------------------------MNMIEHKHTYDKDGKQICCTQSEKIYTND

Bhy3            ------------------------------------------------------------

Tde2            ------------------------------------------------------------

Bhy4            -------------------------------------MKMTLKIGGMHCAACSRAVERAL

Tde3            -----------------------------------MGKKIKFNITGMTCSACSSHVQRAV

Tpa1            -------------------------------------MQVSFVVHGISCTACVRRIEEAV

Lbo4            ----------------------------MNVKNEIFPDEITLDVIGMTCSNCALRIEKGL

Lin4            ----------------------------MKVQQELHLNEVTLDVIGMTCANCALRIEKGL

Lbi3            ------------------------------METSNKLAEHTLDLFGMTCANCALRIEKGL

Lbi7            ---------------------------------MDMHAHHHHGSHPPAEPASPKDLKDPV

Lbo1            LRGSGILEPASYVRPNPENLETDSTYQEYVIQKGNGICETLITIGKIHCSACVWLNERVV

Lbi9            LKGNTKLSPVAMEETDVD-LENELVYQKFVRP-SSGHSEVSIQITNIHCSACVWINEKVL

Bhy2            ------------------------------------------------------------

Lin7            ------------------------------------------------------------

Tde1            --------------------------MNFYIAHRLPGRLRLRYSRRGLSRKQAVLVETLV

Bhy1            ------------------------------------------------------------

Lbi4            ----------------------MLLEYLNVDSIQILNDSKNWDDVHNSLLNKIRELEIRE

Lbi8            ------------------------------------------------------------

Lin2            ------------------------------------------------------------

Lbi2            GAEDLLKDKKITSAVQSRLVWID-------------------------------------

Bhy3            ----MLKNK---------------------------------------------------

Tde2            ----MVVQFG--------------------------------------------------

Bhy4            KKTEGIEDANVNIATEKAVFNYD----DKKLKYDDIVNVVVKAGYQVLGKE---------

Tde3            EKLEGAAEVQVNLLTNSMSVNYD----EAILGTDKVIEAVEKAGYGASLAEGLKNSSSNK

Tpa1            RHVTGAYDVYVNPTTSHLYVHTDLHPTEHTLFAQTIIDAVSHAGFKATLLDT--------

Lbo4            KKVPGVKDARVNFAMETATVGFE-----SSVKKELLLDKIDSLGYRAFVQED------FE

Lin4            KKIPGVKDVRVNFAMETAKIDFE-----SSISKEILMDKIDFLGYRAVVHED------IE

Lbi3            SKVAGVSDVRVNFARESVFLRSE-----ESVTVDSLLKTVEFLGYSATEHDP------NK

Lbi7            CGMTVTEQSEHKLTHEGLPYYFCSAKCQGKFAANPLQYLVSTAPEDTAPEPAGTIYTCPM

Lbo1            SEQTGVLETRINFATGRMKLIYD----RNRIDLNKIFFLIRKIGYEPALYSP--------

Lbi9            NEEEGILSAQINFASGRARIRFD----ESKIKISRILSLIRAIGYKPVLFSP--------

Bhy2            ------------------------------------------------------------

Lin7            ------------------------------------------------------------

Tde1            SLQEGIRSISVNPVSGSILIEYSG------ISEDEALSYIKALNSS--------------

Bhy1            ------------------------------------------------------------

Lbi4            EIQNHFQSIPNQTFESIGQSILIPHFRSKKIKSPELFLFILPQGIIVGDKHIRLVLFQMI

Lbi8            ------------------------------------------------------------

Lin2            ------------------------------------------------------------

Lbi2            ------------------------STLKLFIPSSISLVLLILAILFDNY-----------

Bhy3            --------------------------ERLLFLSEIFLGLIVLVLLYT-------------

Tde2            -------------------------ISALFFAGGIFTRIFFAEAGIQ-------------

Bhy4            --EDPAVVKAREIK---------DQKIRLIVSAIFSIPLFYISMAPMVSFIKFPIPSFLV

Tde3            NSADGKTSGSRSFQNDAAKLERDKIKKRLILSLVFMIPLFYVSMGHMAS---LPIPHFLH

Tpa1            HSTTAPLAATQPVHP-----DFVTLKRRVRTSLCLLVPLMYLSMGHMVH---LPIPGFLH

Lbo4            IHGEAEKAHAKEFKD---------LKVRVFISALLSFPMVSGMIGHIGN-------NQIF

Lin4            IDGEIQK---KEFKK---------LKVRVIVSAFLSLPLLLSMIGHFEN-------NLNF

Lbi3            QS-ETEKKQKDHIRV---------LKIRFILSALFSLPLFYGMVTHFQF-------LSFL

Lbi7            HPEVRQDHPGICPKCGMTLEPIIPLDEEDNHELKDFQHRFWWTLPFTVIVTVLAMFGHRL

Lbo1            --LKTETKVGLFSKD---------LFLRMAVAGFSWGNIMLFSVGLYTG------YFSGI

Lbi9            --TEGNLQKSKQLKT---------LLLRIGVAGFCFGNIMILSVALYSG------YFTGI

Bhy2            -----------------------------MKKILENKNKLIFSAVNNTD--------KVL

Lin7            ------------------------------MEIEKDKLSHFWSLTSN----------ECL

Tde1            ------------------------YLENEELLENVEEPIVSESLTVSLG----------M

Bhy1            ------------------------------MDSFLGSKNDILTALNVDP-----------

Lbi4            PENLPSLHLRLLHGLSSLLPQIFDELMSCEKEVDVLSVVQRGEVNMKPSYKNLNHSQIAF

Lbi8            ---------------------------------MQSIPKQIFEY----------------

Lin2            --------------------------MNRESKVFIESPILKEAILNTFK-----------

Lbi2            -YTQEWFTGWIRIIWYSASYGPVGFPVIKEAFESIAK----KEIFSEFLLMSIATLGAFF

Bhy3            --LHNNIHGTIEYIIFFIPYFILGRDVFKNAALDFIK----GKFMRESFLMSIATVGAII

Tde2            ---IKNFYAAFSTVLFVIAWLIAGYKVLLTSVKNILK----GQVFDENFLMSVATIGAFI

Bhy4            HHINPQVFSIVAIFLCVPVMISG-YKFYTLGFPALF-----RGSPNMDSLVAIGTTAAFT

Tde3            GIENALIFSFTQFLLALPVLIIN-KKFFTGGFKAFL-----NKAPNMDSLVAVGSGAALI

Tpa1            PLKYALSFALVQAFLTLPVLYAN-RSLFRAGLIALYGAILRRNTATMDSLISLGSLSSFT

Lbo4            EYFSSIMNPWLQFALATPVQFWIGASFYKGGFRAIR-----NKGANMDVLVVLGTSAAYF

Lin4            EYLSFLMNPWLQFVLATPIQFWIGASFYKGSFRALR-----NGGANMDVLVVLGTSAAYF

Lbi3            PMPHILMDRWVQLVLATPVQFIIGFPFYQSAYRALR-----NGSANMDVLVVIGTSAAYG

Lbi7            GWFDMNVQTWVELALSLPVVLWTGWPFFERGWQSLV-----HRSPNMWTLIGLGTGAAFL

Lbo1            EVEFKRLFHFVSWVFTTPVYIYSGYPFYKGSMESIK-----RKMLSMDMLLFLGVSLAYF

Lbi9            DLNLKRMFHYASWVFATPAYLYSGFPFMSGFLTSIR-----RRTLSMDFLLFLGISMAYF

Bhy2            EVFNSSLEGISEKEADKRLKEYGLNKIPHKNKKTILKRIAEGFINPFTLILFALAIISIF

Lin7            TLTQSNRNGLSEEEAKKRLLQFGENKLSSKKETTAIGLFFSQFKSPIVLLLLFAAGLSVI

Tde1            LLAEFFIRRLLPIPVRRILALFSIMPRVKGGMRALKG----GRPFCAETLDATALSLSYA

Bhy1            ------KIGLTEEGRKKSLEKYGANSFTKEKGATLIQKILESLKEPMILMLIFAGIIAIS

Lbi4            ELQTDLQIGLTEKEAKIRLSTFGKNVIEKEKSVPMIWKFIKSFFNLFAILLWVATGLCFV

Lbi8            -----IELGLTYEMVKKNRSVYGPNEISSTKKLGLFRMLFGVVTEPMILLLISISIVYLL

Lin2            -----KLHPFLQAKNPVMFIVFLGALFTT--------------------WIFFKDLYYGV

Lbi2            IGEYP--------------------------EGVAVMLFYTVGELFQTMAVKRAKANIKS

Bhy3            LHELP--------------------------EALAVLMFYRVGEYFEDMAVDKSKRTIAA

Tde2            LGDWT--------------------------EGAAVMLFYNLGEVVQHSAVEKSRRSIID

Bhy4            YSIYSTVLAFMGLNP--------HGENLYYESAAVIITLVQFGKYLEARSKGKTGEAIKK

Tde3            YGIFAIYKMAYGMGHGDMETVRLFAGDLYFESAAMILTLVSLGKFLEANAKGKTSQAITK

Tpa1            YGLFATARIAMGVHANDTALVSHYVADLYFESAAMIVTLVTVGKYLSALSKGRTSRALTQ

Lbo4            YSVYWTFLEFGTYAHG--------EIPLYYETSSILITLILFGKFLEHIAKGKSSKAIQS

Lin4            YSVYLTFIFNEKYIHK--------TANLYYETSSVLITLILFGKLLEHIVKGKSSKAIQS

Lbi3            YSIFG--------------------KDLYFETSSVLITFILGGKWIEHVAKGKSSDGIKA

Lbi7            YSLVATVAPGVFPDSFISMG----RVAVYYEAAVVIISLTMLGQIIELKARSQTSAAIKA

Lbo1            YSVYVTLSD---------------KGEVYFDSVCTIYFFVLIGKFLESTIRLKAGRKIGE

Lbi9            YSVYVTLTD---------------RGEVYFDSVAMIYFFILVGKYFEEKARVFASDKLES

Bhy2            TDILIPFFK---------------NEEISFLTVIIISTMITVSGLIRFIQEYKSDNASEK

Lin7            VQDSV--------------------------DATIILGIVFLSGLLGFWQEKGAINAVRK

Tde1            TGDLN--------------------------TAGTIAMMLEMGEILEDYTRRKSYENLTR

Bhy1            VNTVAYFNG----------------GHADFLECLGIFLAISLSITITIVMEGKSAKAFEA

Lbi4            PGVDMP------------------------ELGLAIFIVVLINGIFSFFQESKSDHAVEA

Lbi8            LGDRG--------------------------EALLLLCSVVGIIGITFYQEKKTETAISA

Lin2            YSSFN------------------------LQISLWLWFTVLFANFAEAIAEGRGKARTDS

                                                   :                        

Lbi2            LLDQRPDE-VTILQDN------------------------RAKTIKAENASIGDIIQLKV

Bhy3            LMAIRPDS-ANIIRENG-----------------------NVEKVDISEVHINDSIIINP

Tde2            LMDLRPDF-ARLYDSDS-----------------------KEKLVDPASVKIGSLVLVKA

Bhy4            LMGLQPKT-ATIIKDG------------------------EEKEIKIADVKVDDIVLVRP

Tde3            LMNLRPKT-ALVIRNS------------------------NEEEIPVEEIVKGDLILIKP

Tpa1            LLDIKPKT-ARVIRQVSVPRGASPSSPTTASAASAHETHEIEIEIPAQDVLVGDTVLVKA

Lbo4            LVGLQPKS-ARIIRNG------------------------EIQKIPLFAVRPGDLLLIKA

Lin4            LVNLQPKK-ANVIREK------------------------EIQEIPLLAVRSGDLILVKP

Lbi3            LLTLRPET-ATVKTNG------------------------VWTEVPNEYLKQGDLVLVKA

Lbi7            LLGLAPKT-ARRINADG-----------------------SEEDVPLNHVHVGDLLRIRP

Lbo1            LLSALPEE-YTIIQGLR------------------------QISVSPSKIQKGDKILLKN

Lbi9            ILCKLPET-SNRITETG------------------------DQTIPSSEIKLGDKIQVAP

Bhy2            LLNMIKSS-SIVLRENI------------------------KKEINSENLTVGDIVFINA

Lin7            LLAMVQIR-VSVMRNSS------------------------IREIPSEEVVPGDILKLSA

Tde1            SFLNTKET-VHVLKDGN------------------------ETEISANLLQAGDTVILRI

Bhy1            LNSINEDIRVKVIRDGN------------------------IEIINQKDLLVGDIAFIET

Lbi4            LRKLLANE-CPVIRGGN------------------------VLTVPADEIVPGDLLVLAE

Lbi8            LRSLASPR-TNVIRDGK------------------------IIRIEGKDVVFDDLIILNE

Lin2            LKKTRSNIIAKKLVGNK------------------------IENVPGTLLKIGDIVICEA

                                                            :       ..      

Lbi2            GEKLGLDGELISE-TASFNTAALTGESKPDTK----------------SKGQTVLAGMIN

Bhy3            FEKVPLDSIIYEG-ESWIDTKALTGESMPRSV----------------KVNDEILAGTIN

Tde2            GEKIPLDGVIYEG-SAELDTSSMTGESLPRTA----------------EKGSPVLAGFVN

Bhy4            GEKIPVDGVIIEG-YSSVDESMLTGESIPVEK----------------SVGDKVVGASIN

Tde3            GFSIPVDGIIVEG-NSSVDEAAITGESLPVEK----------------TAGDKVVSASIN

Tpa1            GELVPVDGIITSG-QATLDESNVTGESIPVEK----------------GRGDSVISASLV

Lbo4            GETIPVDGTVEEG-SSSVDESMLTGESIPVEK----------------TISSPLYGSSLN

Lin4            GESIPVDGIIEEG-SSTIDESMLTGESIPVEK----------------TISNFVYGGSLN

Lbi3            LERFPMDGIVTEG-ESYADESMLTGESMPVEK----------------KQGDKILGGTVN

Lbi7            GEKVPVDGVVTEG-SSAVDESMLTGEPVPVTK----------------RLGDNVIGATMN

Lbo1            GNRVPVDGILETE-NAHFDESFLTGESKPVSR----------------KKGDSILSGSLC

Lbi9            GKRIPVDAILVSK-ETYIDESFLTGESVPIRK----------------QKGDSILAGSLT

Bhy2            GNIMPADIRIIESNNLTVSQSVLTGESEPLEKNNSVCNEELE--S-VTDYSNIVFMGSNV

Lin7            GDMIPADCILLESKDLFVNEATLTGETFPIEKFIETISKN-S--S-LSQRTNSLWMGTHV

Tde1            GSVIPADGTVVSG-EASVNQASMTGEGLPVHK----------------VSGDTVFASTVV

Bhy1            GNKLPADGRLIESVSLNIDESALTGESEPVEKDAEALLSDTK--TPVAERINMAYSGSFV

Lbi4            GDIVPADCRIIESEDVEVDNSSLTGESTSARRYKSENQIVLEGKFLWLEMPNILFAGSSL

Lbi8            GDRIPADAKLLSDRMFACDESLLTGESIPVNK----------------DIGQMVFCGALV

Lin2            GDLISGDGEILEG-IASVDESAITGESAPVVRESG-------------GDRSAVTGGTKV

                   .  *  :        .   :***  .                      .    .   

Lbi2            LNSVSLVKVSTRYTDSKLSKILELVQNATKQKAP----TELFIRKFAKIYTPIVVFFAFA

Bhy3            GDNTIKAKVIRAYGESSIAKILKLVQDSQNRKAN----IEQFISRFAGIYTPIVVFGAIF

Tde2            LTGVITVKTTASLENTAASKMLELIESAQNRKAR----VERFITSFAKIYTPIVTIGAVL

Bhy4            KTGSFKFKAQKVGADTALAQIIKLVEDAQGSKAP----IAHIADVVSSYFVPAVITIALI

Tde3            LSGTFTFKAERVGDDTTLSQIIALVEEASASKAP----VSKLADKISNYFVPAVIAIAVI

Tpa1            STGFLKFRAERVGEHTTLAQIISLVEKTAASKVP----VTKLVDAVSAYFVPSIVALSLL

Lbo4            QNGILKLRASKVGKDTLLSEIIRVVRETQGSKAP----IQRIADQISGIFVPVVVLISIL

Lin4            QNGTFKFRALKVGKETLLSGIIRAVREAQGTKAP----IQRIADQISEIFVPVIVLISVI

Lbi3            GNGSLVVKAMKVGNDTTLSHIIRSVEESLGTKAP----LQRIADQISAYFVPVVIAISIL

Lbi7            TSGALVMRSEKVGAATMLSQIVQMVANAQRSKAP----MQRMADVVAGKFVVVVVLIAIA

Lbo1            LNTNVFVTATTTVRESTLSRISSLVEAALQSKPK----IQRIIDKLSAYFTLIVLLLAIA

Lbi9            MDNPALIIASSDYHASTLSSLKLRLEEALHLKPK----IQIVTERIASYFISIVFLLAFV

Bhy2            ISGDAKGIVISIGKDAFLGDIANELSNINEIDTS----FTKGINSVSWLLIRFMSIMTPV

Lin7            VSGEAIALVIQTGKKTEFGKISERLK-LRPMETE----FEVGVRKFGFFLLHVTLLLVIT

Tde1            EEGEIHVCVKACGRETRVSKIADMIDRSQSLKAA----SQIKSERTADKLVFYNFLLAGL

Bhy1            TTGNGKMIVTSVGDATEFGKIARELSKTQKTSTP----LQEKLAQLGKRIAMFGITAAVI

Lbi4            IKGKTKAVVFGTGQSTEIGQIAGLTSKIKRVESP----LQKQLRQTVISISLFAFSIGVV

Lbi8            VGGEGVCRVMAVGNHTEIGKIGRKIADETVGRTL----LEIEVTKLVRNLFFVAASLCII

Lin2            LSDRIKISITAEQGRTFLDQMIALVEGAKRQKTPNEIALTMLLSGLSFIFLIAVMSLPLF

                               :    :                                       

Lbi2            ITVLP---------YFFVDNYEFTKWLYRALIFLVISCPCALVISIPLGYFGGIGAASKN

Bhy3            LTVIP---------TIIYGTEVFDNWFKRSLTLLVVSCPCAFMVGIPLTYFASIGRASKF

Tde2            LSVLPPLLSALIFSTPINGWESFAPWISRGLVFLVISCPCAFVISVPLGYFGGIGGAAKR

Bhy4            SGIIW---------FIALHN--FVFSLTVFVSVLVIACPCALGLATPTAIMVGTGKGAEL

Tde3            TLFIW---------LIAGEG--FEFALSRAISVLVISCPCALGLATPTAIMAGTGKGARL

Tpa1            SGCAW---------LCAGAS--AEFAFSIAVTVLVISCPCVLGLAVPTALMVATGKGAQM

Lbo4            TLFLW---------YFWIEPSHFSGALEKAIAVLVIACPCALGLATPISILTGSGKAATL

Lin4            TLCVW---------YFWILPSTFSVALEKAIAVLVVACPCALGLATPISVLTGSGKAATM

Lbi3            DFLVW---------FFLLAPGEITTAIETSIAILVIACPCALGLATPISLLVGTGRAAKR

Lbi7            TFFVW---------GWFGPEPSWVFGLINAVAVLIIACPCALGLATPMSVMVATGRAATQ

Lbo1            TFSIF---------FFYYS--NGESAVLNTISVLIVACPCALGLAVPTAHVAGNLLYGAN

Lbi9            CFGVW---------MFLTSG-DLEQSLVTTISVLIVACPCALGISVPTALVTNHILNAEK

Bhy2            VFFIN-----------GFTKGNWIEALLFAISIAVGLTPEMLPMIVSACLAKGAVSMSKQ

Lin7            IFIAN-----------VFLHKSVLESFLFSLALSVGLTPQLLPAIISVNLSHGARKMAEK

Tde1            TYAFT-------------------RNFAKAASTLLVDYSCAMKLSAPVCVLSAMKNCAEH

Bhy1            VFIIQVVN---FIRTGNASFDTISEAFITSIVLIVASVPEGLPTIVAVSLSINIIKMARQ

Lbi4            FLILG----------YWVAGLSFVQAFLFFIGIFVANVPEGLLPTVTLSLALGVSRMAKR

Lbi8            LALYFG-----------IVKSLWLQGLLAGLTLAIGLMPEELPLVMTIFFALGAYRLSTK

Lin2            AEFVAK-----------EGGQSANLSIPILISLLVCLIPTTIAGLLSAIGISGMERLIRF

                                          .       :   .  :    .             

Lbi2            GILFKGSNFLDVISEIQNVVMDKTGTMTEGVFKVQEIEFKPEFNKK---------EILEM

Bhy3            GIMVKGGVFLDLLAKADKVIFDKTGTLTKGEFSIRDIYNTGVYDNE---------ILLKY

Tde2            GILIKGADYIDALSKADAVVFDKTGTLTKGVLKVMTLMPAENVEKY---------EFLKL

Bhy4            GILFKNAEALEVSEKINAVMFDKTGTLTEGKPYVTDIISDD------------KDKLLLI

Tde3            GILIRSAEALETAHKTNTVVLDKTGTITQGRPDVIDIKKTEN-FS--------EDEVLSL

Tpa1            GILIKSAQVFQQMARTKVIAFDKTGTLTLGRPTLSHIHTLHPTYN--------EEDILHL

Lbo4            GILFRTAEALEIAHKVDTIVFDKTGTLTLGKHILKDLESLNSQEE---------NFLLTL

Lin4            GILFRSAEALEILHKVNAIVFDKTGTLTYGKPVLKSLESLNMTKE---------NNLLTL

Lbi3            GVLFRSAEALESVSKINLIFFDKTGTLTEGKPKVTDVLVTGISDEK-------KSIVFGH

Lbi7            GVLFRDAGAIEKMREVDTLIVDKTGTLTEGKPAFDTAVAAPGYTA---------DEVLRL

Lbo1            GILVKNPDSMEILSHADRIYFDKTGTLTFGKLSIREEWFLKPDDSFR-----IYSILLSM

Lbi9            GVLLKNPSVVETLAKANTIFLDKTGTLTEGKFLVRLVTVSEDHLPF----------VYRI

Bhy2            KTIIKNLNSIQSFGAMNILCTDKTGTLTMDKISLKHYFDINGNENKN------VLELAYL

Lin7            KVIVKRLAAIENFGNMNIICSDKTGTLTEGTVKLQSSLDIYGNENQE------VALSAFL

Tde1            GITVKGGKFLEDFARADTIVFDKTGTLTESQPSVKKIITFGGRPEK---------AVLKI

Bhy1            NALVKKMVACETIGSVNVICSDKTGTLTENKMTLNKLFANGEYIEPENIKNEKIIKNFAI

Lbi4            NAILKDLSSVETLGCTTVICSDKTGTLTQNQMRVTELFFDSKYLSPDELSN-REGSQLLL

Lbi8            NVLVRRSSIIETLGAATVLCSDKTGTITKNKMKVGKITSKENTENLEETNQISIHSKMIL

Lin2            NVISKSGRAIEAAGDIDILLLDKTGTITLGNREARDFYPAKGVDEK---------YLADV

                    :     :       :  *****:* .                              

Lbi2            VNALESQSTHPVATAIHQFAGEINP-------NIK--------LESVEEISG-----HGL

Bhy3            AAYAETGSSHPIAVSIVEHYKNHHK-------GIINDSL----ISNHKDISG-----KGA

Tde2            TALAEFNSHHPIAKAVQDCALINLS-------EEVTKTFPNAELTDYYEKAG-----KGI

Bhy4            AASAENGSEHPLGEAIVREAKEKNI-------KLLNIENFKAIA--GFGIEV--FIDNK-

Tde3            AYSLEVLSEHPLANAVIKRAKEKNL-------EALKIKDFKAEH--GFGISG--IEEASG

Tpa1            AYSLEVCSGHPLAAAISVAAQRKGM-------TPLAITDFNSEQ--GLGLRARLVHTSYA

Lbo4            AASAEQGSEHPLSKAIVESAQKKGL-------LLSMPEDFETIP--GGGISA----SVQG

Lin4            AASAEQNSEHPLSKAIVESAKKKGL-------VLAIPENFETIP--GGGISA----IVEG

Lbi3            VLAMEETSDHPLAKAILAFGKEKDF-------YLGSVGMVKTITSPGGGIQT----ELDG

Lbi7            AASLDQGSEHPLAEAIVSAARAKGL-------ELIKPLDFESGS--GIGVRG----IVDG

Lbo1            ESNSTHPLAISLMKEIEKKLRQKNK-------PPVPIFWKKIQEVPGNGIEAVSLNGDQT

Lbi9            EKEINHPLAKSLVKYLSP-FDSVKK-------RASEMELIQLQNVPGQGVKAEIQWHGKE

Bhy2            NSYFQNGYRNVLDNAIIEYIEHNEKNFNN--KELENYKKINEIPFDFIRRRLSILLKEDN

Lin7            NASFETGFVNAIDQSIRENLNFN----------LSGFEKKDEIPYDFQRKRLSILVSHSG

Tde1            AACLEEHFPHSLARAVVREAENRGIK--------HREEHTKVSYILAHGLAS---TLKGE

Bhy1            NSTADVDYKDGIAKFLGNPTECALLVAAS--KSGFNYKEIREKSKIIYEYPFSSETKNMT

Lbi4            ECGYYCNNASLVPNPLGDPTELSLLYLASGRIHNTSGKRVFTNGFDSIRKRMSVVVQNED

Lbi8            QIAYFASKHPSFDPMDIAITDCMNEFHQNGNLSLVSKLDFPLTPEHLSMIRVIEEDGNYV

Lin2            AQLSSLADETPEGRSIVILAKDKFGIRERNLSEMEGEFIPFSASTKMSGVNLKKEGKVVR

Lbi2            KAIVQNKELL---VGNFKLMDKFS-ITYDLDPTSIVYTLIAIAYNK--------------

Bhy3            SSIVENKNIL---IGGIDLLKQNN-VEISEIKENIN---VHIAVDN--------------

Tde2            SVNYKGKSLL---AGKNSFISENIGKEIPLYGDEIGGTQVYAAYDG--------------

Bhy4            -KVLMGNDKL---MNKENINTENYNSYMDKLS-KEGKTPMYVSYDN--------------

Tde3            LKIFAGNEKL---FQKNNIEISHAKAEIDALA-EKGATPLLIGVSGGAGR----------

Tpa1            KTVMVGNARM---MVAHSIDG--MDTYLSPSH-NLEETPLFVAADK--------------

Lbo4            EKIVIGTDRL---FCERGIELNPKFLDLKRIREKEGNTVVHLSLNG--------------

Lin4            NRILIGTERL---FYAKGIELNQELNNLKRIREEEGNTVVHLSVNG--------------

Lbi3            TVYFAGKQSF---VEMNGFTIPETIRSAVEGWIKDGVSLVFVGIRG--------------

Lbi7            KHLVLGNTAL---MQQEGVATDALKVDGERLR-SEGASVMHLAVDR--------------

Lbo1            Y--RIGNRKF---VSNG---------------QDSQDGKIYIGVNE--------------

Lbi9            YSILIGNQTL---LKHQNIPL--------ESIPETEGSLILVAING--------------

Bhy2            NIKMITKGAF---EEMISICSYVYNDEKISKITELQKEELNKKINSLNDKGMRVIALAVK

Lin7            GHRIITKGAL---INILEICNTAKSQDGSQIEIEKVRDQILQRYETLGAKGYRILGIAVK

Tde1            ELRIGSAHFI---FDDEGIPKTEEAEKAIEDLSKSGCSQLYLSIGK--------------

Bhy1            TVAKVENETI---VFTKGSPEKIMAMCSISDDEKKGIEEAIEKFQNEAKRVIAFAHKIVD

Lbi4            FAIVYAKGGP---AEILTICTHVYENGSVVPLDEEKRKSLQNASDASARQGNRILAFSYQ

Lbi8            CYAKGSPEAI---FELCQLNLSDLEHWTKKTDELAKAGYRVLAVAKSTSILKEIPEDRKS

Lin2            KIRKGAGDSIRNYLHTLGQKISAELEETIQTISQRGSTPILITEED--------------

Lbi2            -----------------------KFVGYLTIADSIKPDAKETIDKLKALKVK-ITMLSGD

Bhy3            -----------------------KYAGGFFIDDSVKDDTKEAIDLLNSMNIK-TALISGD

Tde2            -----------------------EYIGCLILTDTLKNEAREAISDLNKLGLSRVEILTGD

Bhy4            -----------------------KLLGIIAVADKLKKESIEAINRLHKLGIK-TAMITGD

Tde3            --------------SASETDTGAKLIGIIAVADKIKEGSIESIAEFKAMGIR-TIMLTGD

Tpa1            -----------------------NLVGVLFVSDPVKVHSSAAIGALHKRGIQ-TLMLTGD

Lbo4            ---------------------THS--AILSLADRIKESTPTAVEKLKSLGMK-IYIITGD

Lin4            ---------------------IHS--AILTLADTLKESTPATIEKLKSLGIE-VYMITGD

Lbi3            ---------------------NMEGMIVFRIEDQIRESSVKAIQELRSIGVE-PILLTGD

Lbi7            -----------------------QLAGILAVTDPIKATTLEAIKTLHASGLR-IVMATGD

Lbo1            -----------------------KLIASFCLEDTIRPEAKDTIQKLKPKISF-LGILSGD

Lbi9            -----------------------KMEGSFLLADEVRPGALSFVSLLKEMIPK-IAILSGD

Bhy2            DIEINNENQLNDLEEIKKLENEMVLVGYLAFLDPPKESSYEAIKKLNEYGVD-VKILTGD

Lin7            --EIGEQSKIEKLEEKN-----MVFLGMLSFYDPPKTKIKETITNLKNLGVT-LKVITGD

Tde1            -----------------------ELAGIIAIEDPVRSEAKEVVSELHKLGIKNIIMLTGD

Bhy1            DDIEN---------IREKLESNMIYDGFVAISDPVRKEVYDAVDKCRSAGIN-IKMLTGD

Lbi4            MISNQSGP--LDQMTLLNVEKDMVYLGHCCLSDPIRPTVPDAITKCHTAGIR-ILMITGD

Lbi8            --------------------VSYELYGLLSFVDPIREIVPSAVKTAYDSGIR-VIMITGD

Lin2            -----------------------RLLGVIELKDIVKGGLKERFASLRKMGIR-TVMITGD

                                              . *  :      .            : :**

Lbi2            KHNVVKFVSEKLGIT----------------------------DAFGDLLPEDKVNKVKE

Bhy3            NVDRVETFAKEMNIQ----------------------------SFKGGCLPEDKVSVLEE

Tde2            NEKSAKKIAEDLGIK----------------------------NYTSMLLPHEKVSRFEE

Bhy4            NKNTANSVAKEAGID----------------------------IVFAEVLPEEKSNEVKK

Tde3            NKKTANAIKAQTGVD----------------------------DFAAELLPQNKKNEIEK

Tpa1            VKHVAHTIAARCGVK----------------------------KSKAELLPHDKEREISA

Lbo4            NERTARAIANVCGIK----------------------------QVLAEILPQEKAKEIKK

Lin4            NERTARVISKDCGIE----------------------------RVLAEVLPEKKAMEVKN

Lbi3            NLEAANKVAKAVGIV----------------------------SVYSGLLPEEKSKIIKQ

Lbi7            GLTTAKAVSAKLGID----------------------------EVHGEVKPADKLALVER

Lbo1            SKSNVQSLASFLDLK----------------------------NSFYELKPEEKLKVIKQ

Lbi9            RFSAVKFIANSLGIQ----------------------------QFYSDLSPEEKASIIED

Bhy2            NEKTTINVCNKLGINING--ILLGNEIDKLNDDELKIKAKK-ANIFAKLYPHQKSRIVSV

Lin7            NRFVAMNLSSQIGLENPN--ILSGHELEKMSNEALIHQVGK-VNVFAEIEPNGKERIIIA

Tde1            GPQTARSIAEKTGID----------------------------RYHAQALPDTKADFIKE

Bhy1            NIVTATAIARELKILNENSIVLEAKDIDAMDDSTLKQNLSK-ISVIARSTPTVKMRVVNA

Lbi4            HPLTAESVGRSIGIGGEKPVVITGVQIDQMTDVSLREWVRKGEPIFARVSPSQKLRIVTI

Lbi8            YPETAKNIAKQIGLKNSD--LVYTGKELSLLKDHELKKVLNECNVFSRVNPEDKWKLVRF

Lin2            NPLTAAAIAAEAGVD----------------------------DFLAEATPETKLKKIRE

                    .  .     :                                    *  *   .  

Lbi2            IKERNES------VAFVGDGVNDAPVIALSNVGIAMGGLGSDATIATADIVIQDDMPSKI

Bhy3            MMKDSKA------SIFVGDGINDAPSLARADIGIAMGGLGSDAAIENADVVIMDDKPSKV

Tde2            ISDEVKAKNKKASVIFVGDGINDAPVLARSDAGIAMGGIGSDAAIEAADVVLMNDNPRLV

Bhy4            LQDQGLT------VAMVGDGINDAPALTQANVGIAIG-SGTDVAIESADIVLVKSNTNDV

Tde3            LHQAGLK------TAMIGDGINDAPALMTADVGIAIG-NGTDIAIESADIILMNDNLQTA

Tpa1            LKASGMM------VAMVGDGVNDAPALASADVGIAIG-AGSDIAVESADVVLMRNCIRDV

Lbo4            LMDAGKV------VAMVGDGINDAPALVIADLGISMG-TGTDVAMESSDVVIVNGDLVSI

Lin4            LKSLGKV------VSMVGDGINDAPALAISDLGIAMG-TGTDVAMESSDLVIVNGDLNSI

Lbi3            LKNNQIH------SAMVGDGINDAPALASADVGIAMG-GGSDIAISTADVVLVNGDIQRI

Lbi7            LQKEGHI------VAMAGDGINDAPALAKADVGVAMG-TGTDVAMNSGQITLVKGDLRGI

Lbo1            AQNNGET------VVMVGDGINDSACLAAANLGISMG-IASDLSIDKSDLVLLSNRLDSL

Lbi9            SQNKGNV------VIMVGDGINDSLSLARANVSISHS-EAEDLSLEKSDVVLTSGNLNGL

Bhy2            LKDDDNT------VGFMGDGINDVLAMKMADISISVD-SAFDIAKEAADIILLEKDLTVL

Lin7            LKKAGNV------VGYIGDGINDVSALHSSDVGISVE-KAVDVAKNAADLVLLEKDLEVL

Tde1            LKAEGKK------IVMIGDGINDSPALSEADVGIAMG-QASSIAGETADILLPDDGLRAL

Bhy1            IKEMGNV------VAVTGDGINDAPAIKNADVGVAMGITGTEVSKEASDIVLLDDSFATI

Lbi4            LQELGEI------VAVTGDGVNDGPALKKADIGIAMGKRGTEVAKEAARMIIVDDDFATI

Lbi8            LKAEGEI------VAMTGDGVNDAPALRTANIGVAMGERGTDVAREAADIVLLDDSFSSI

Lin2            QQAKGYL------VAMIGDGTNDAPALAQSDVGVAMN-TGTQTAREAGNMIDLDSNPSKL

                                 *** **   :  :: .::    . . :   . :          

Lbi2            PMAINIGKQTKKIVWQNIILAFSVK-AIVLILGAGG-----------LASMWEAVFADVG

Bhy3            SLAIKLAKKNHAVVLQNILLALAIK-FGAIILGALG-----------LASMWLAIFADTG

Tde2            AAAVKHARFTRKIVWQNIALAFGIK-IGFLTLGALG-----------LANLWAAVFADVG

Bhy4            VTAIELSKATMRDIKQNLFWAFCYN-VIGIPIAAGVLH--------VFREPLIASSIGGF

Tde3            VDSIQLSRAVMRNIKENLFWALFYN-SLCIPLAAGVFYP----LFGIVLSPMIAAAAMSL

Tpa1            VTLVDLSIATVRNMKQNLFWAFFYN-TLGVPLAAGLGYP----FFGLRLTPMLAAAAMSL

Lbo4            VNAFSISKKTVYNIRQNLFWALFYN-TLGIPIAA-----------AGLLTPWIAGGAMAL

Lin4            VNAITISRKTVYNIRQNFFWALLYN-TLGIPIAA-----------AGFLAPWVAGGAMAL

Lbi3            VDLIRIGKDTVLNIRQNFGWALGYN-LLGIPIAA-----------SGLLAPWVSGAAMAF

Lbi7            TAARDISIDTVRNMRQNLLFAFVYN-GIGVPIAAGVLYP----FTGWLLSPLIAALAMSL

Lbo1            VRAISISRRTRNIIFQNILISLIYN-SIMIPLAAFG-----------FMLPVICAGFMTL

Lbi9            VHSLLSAKKTKEVISQNIIISFFYN-SIMLPLAMFG-----------LMLPVICAVFMAC

Bhy2            ERGIIEGRKTYANMIKYIKITASSN-FGNMFSVLMAS----------ILLPFIPMQSVHL

Lin7            VDGVKEGRNTFANTLKYVFMATSAN-FGNMFSMAGVS----------MFLPFLPLLPKQI

Tde1            PILRRIATGLIKRINVNNKAIIGIN-SALIAGELAG-----------SIPPATAALVHNG

Bhy1            VKAVQWGRGIYDNFQRFIQFQLTVN-LASVVVVLISTLTGFKSPFSAIQLLWINIIMDGP

Lbi4            VSAIEEGRGVFDNIRKFSAYVLNSNPQELIPFLLWAMIPGFPLLMTVMGVLAVDVGTDLI

Lbi8            LESVRIGRQIFDNLKKALGYLIGVHIPIVGITFLPILFDWPMIVLSAIHIVFMEMVIDPT

Lin2            IEIVEIGKQLLMTRGALTTFSIANDVAKYFAILPALFGS------FYAVSEVGPLSALNL

                      .                 .                                   

Lbi2            VALLAIVNAVRIQR------------TKF-------------------------------

Bhy3            VTMIVVLNALRLLYPLGEKEEAVNIDTKTCDIKVTDCGCGH-------------------

Tde2            VALLAVFNSLRAKR----------------------------------------------

Bhy4            LTA-IMGKDLLLN---------------PIFAALAMSLSSVSVVTN--------------

Tde3            SSVSVVSNALRLNYFKPKRKCKISRDAGPVSSSSAESESNCTVNTESCAADKNKIKEKEL

Tpa1            SSVSVLCNALRLN---------------QFQSSSP-------------------------

Lbo4            SSVSVVLNALRLQRK---------------------------------------------

Lin4            SSVSVVLNALRLQRD---------------------------------------------

Lbi3            SSISVVFNALRMSRWK--------------------------------------------

Lbi7            SSASVIFNALRLRRGKK-------------------------------------------

Lbo1            SSLSVVLNSISLQWRTEP------------------------------------------

Lbi9            SSLTVLLNSLSIRVRIPKWKPSI-------------------------------------

Bhy2            IILNLIYDLSCTSIPWDNVDKEFFKLPRKWDASSIGNFMCWMGPVSSIFDWSTYLIMYFI

Lin7            LLTNFLTDFPEMTIATDRVDSEMISSPKRWDISAIRKFMVVFGMVSSFFDYLTFGVLHWL

Tde1            STVAIGMSAMRSYEQPLAESI---------------------------------------

Bhy1            PAIALGLEPIRDNLMKRMPTKRNASIVTKKMIFKIVFSATVMIILFMLQSKMNILKVAEA

Lbi4            PAMGLGSEPPEKGIMNRKPRNRDEKLISLRFILNSYFKEGMILFGACFSTYFYFVYTECG

Lbi8            CTIVFEKEEAESDLMKRKPRDASEPLLDNELFINSLIQGFFSLLSVVSAYWITQLYLKGN

Lin2            MKLGSQKSAVLSAVIFNALVIPALIPLALRGIVYKPLGADRILKRNLLIFGLGGMVIPFL

                       .                                                    

Lbi2            ------------------------------------------------------------

Bhy3            ------------------------------------------------------------

Tde2            ------------------------------------------------------------

Bhy4            ---ALRLN--------------FFKPSK--------------------------------

Tde3            MNTVLKVNGMQCQHCVSHVKEALTKISGVSAEIDLGAKTATITHPESVSVADLKKAIEDA

Tpa1            ------------------------------------------------------------

Lbo4            ------------------------------------------------------------

Lin4            ------------------------------------------------------------

Lbi3            ------------------------------------------------------------

Lbi7            ------------------------------------------------------------

Lbo1            ------------------------------------------------------------

Lbi9            ------------------------------------------------------------

Bhy2            FCPLFVSNGILYNKLGNYYNGADLSNIKTMYTSMFQSGWFIESICTQVLVIYMIRTAKIP

Lin7            LK---------------------------VNQDQFRTGWFIESIVSASLIVLIIRTRNVF

Tde1            ------------------------------------------------------------

Bhy1            EQSTVLFAMFVMFQIFNSFNSRELGFDSVFKYFFNNKLMLLSMGITFVLQILATQYAGGF

Lbi4            GVMPKSPEGLNMAKASPEYLQSLTAFFFPTITVQIANVLSKRSRIESVFRMDLFANRIIW

Lbi8            SPDQVVSTATFVTLVFSNLFLILANRSLHESMWSRMRIKNSMIQYVFIGTIAVLLLSIYL

Lin2            GIKCIDLMLGFLGII---------------------------------------------

Lbi2            ------------------------------------------------------------

Bhy3            ------------------------------------------------------------

Tde2            ------------------------------------------------------------

Bhy4            ------------------------------------------------------------

Tde3            GYTVE-------------------------------------------------------

Tpa1            ------------------------------------------------------------

Lbo4            ------------------------------------------------------------

Lin4            ------------------------------------------------------------

Lbi3            ------------------------------------------------------------

Lbi7            ------------------------------------------------------------

Lbo1            ------------------------------------------------------------

Lbi9            ------------------------------------------------------------

Bhy2            FIESRPSKQVFLLTFSSIIILSIVPFTNLGHHLGFVSLPKTYFIFLVPCIFAYILLVTLL

Lin7            FVS-KPSRSLFLTTLCVICFTISIPYSPIADWFGLVPLPLSFLGMLVGIVLIYGMAAEIT

Tde1            ------------------------------------------------------------

Bhy1            FNTVPLSLNTWLKIVGISFIVILAAEIFKIFARMVKR-----------------------

Lbi4            IGIGFSILLCYLFFYTELSSIYYFAPLPIHVYGFAFHGTLVLLLYSEIVKYFRRRKLDLT

Lbi8            PGMNSLFRFEPLNFLQFLVAILVAFIGVLFYDMTKVSVSRWIRKD---------------

Lin2            ------------------------------------------------------------

Lbi2            ------------

Bhy3            ------------

Tde2            ------------

Bhy4            ------------

Tde3            ------------

Tpa1            ------------

Lbo4            ------------

Lin4            ------------

Lbi3            ------------

Lbi7            ------------

Lbo1            ------------

Lbi9            ------------

Bhy2            KKVYIRKFGELL

Lin7            KRIFYKLVPI--

Tde1            ------------

Bhy1            ------------

Lbi4            EIHS--------

Lbi8            ------------

Lin2            ------------

