CLUSTAL X (1.82) multiple sequence alignment
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Sco5            MAGGLLTRSQDAVTG---FVLAGPRLLARGTAPAVGAAAGAAAGTARAGVRGADFAARAA

Nfa7            MGFSVRRDLLGPLVT---TPMSLAGTVARAGAGLALDAGGKVATVPLRAVESGVQWAAAG

Mbo4            MPVRAVATGFRATAT-----LTGASITAATAVSATLAKTGVGTGMKVAIIPLRAGAKALS
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Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences)

A total of sixty-eight actinobacterial 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.
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Sco5            RVARAALPGGS------RDWRAGPRAHLALRPVARDEVRRAGGTERVGRRVAAALAEHPD

Nfa7            TEALLPETTAR-LREETVRWRDDLIDLIDPRPDRTHRR-----VDLHEQRATVEVRGLDG

Mbo4            GELSRETLGRN-------CWRGERRAWIEVRGLRSGGD------DELGRVVLNAIQAHPG
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Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
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Mle4            VAKGHVEGSLGRLVIELDKNADSDVVLGKVRDVVIAL------AADLALTGARSA--PKV

Sco5            VLFAYWDTGLARLVVTATEDALTDRVVDHATELAGRHGLTRVDQADLTGLTGPGE--PGD

Nfa7            DRAPDIAEALGKRLDRLRAVRWWEINSVTGRVVAALADG----AADLPALLAEVERTERD
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Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued

Mav8            ------------------------------------------------------------

Pac5            ------------------------------------------------------------

Sav3            ------------------------------------------------------------

Sco2            ------------------------------------------------------------

Lxy1            ------------------------------------------------------------

Mbo1            ------------------------------------------------------------

Mle2            ------------------------------------------------------------

Mbo2            ------------------------------------------------------------

Pac4            ------------------------------------------------------------

Twh1            ------------------------------------------------------------

Mbo6            ------------------------------------------------------------

Cef6            ------------------------------------------------------------

Cgl2            ------------------------------------------------------------

Cdi2            ------------------------------------------------------------

Sav5            ------------------------------------------------------------

Sco9            ------------------------------------------------------------

Mbo8            ------------------------------------------------------------

Nfa3            ------------------------------------------------------------

Pac2            ------------------------------------------------------------

Mav4            ------------------------------------------------------------

Cef7            ------------------------------------------------------------

Cgl6            ------------------------------------------------------------

Mbo12           ------------------------------------------------------------

Blo3            ------------------------------------------------------------

Blo4            ------------------------------------------------------------

Blo5            ------------------------------------------------------------

Lxy2            ------------------------------------------------------------

Mav1            ------------------------------------------------------------

Mbo5            ------------------------------------------------------------

Nfa6            ------------------------------------------------------------

Sav1            ------------------------------------------------------------

Sco11           ------------------------------------------------------------

Sco7            ------------------------------------------------------------

Mav7            APFAD---------PGNPLAILVPLTAAALDLVAMGAAVTGWVTRLPAAPQTTRAAAALI

Mbo3            APFAD---------PGNPLAILVPLTAAAMDLVAMGATVTGWVARLPAAPQTTRALAALI

Mle4            APFAD---------PGNPLAILMPLTAAVMDLVALSAAVTGWVTRLPAVPQTIRAAAALV

Sco5            DDLVDGDLVDEPDHPGDPAPVRVAAAALGADVLGIAAAVTGARLRLPPSPRLVTAVATLL

Nfa7            TDVADRDWSRRAEFPADREPLLATTIQVAGDLAALGVAAAGLLIPGKPPTRVLRAAATLT

Mbo4            L-------------PGDGVLLAVRAVTVAATAAGLGLALGGRALRWPRFPLVIEAAVAAV

Lxy3            ------------------------------------------------------------

Cef8            ------------------------------------------------------------

Cgl3            ------------------------------------------------------------

Blo2            ------------------------------------------------------------

Sco1            ------------------------------------------------------------

Cgl10           ------------------------------------------------------------

Cgl12           ------------------------------------------------------------

Mav9            ------------------------------------------------------------

Mbo13           ------------------------------------------------------------

Mle1            ------------------------------------------------------------

Mbo11           ------------------------------------------------------------

Nfa10           ------------------------------------------------------------

Cef1            ------------------------------------------------------------

Mbo14           ------------------------------------------------------------

Nfa8            ------------------------------------------------------------

Sco12           ------------------------------------------------------------

Mbo10           ------------------------------------------------------------

Cdi1            ------------------------------------------------------------

Cgl7            ------------------------------------------------------------

Cef4            ------------------------------------------------------------

Nfa1            ------------------------------------------------------------

Nfa9            ------------------------------------------------------------

Cef5            ------------------------------------------------------------

Cgl1            ------------------------------------------------------------

Cdi3            ------------------------------------------------------------

Sav2            ------------------------------------------------------------

Sco6            ------------------------------------------------------------

Sco4            ------------------------------------------------------------

Nfa5            ------------------------------------------------------------

Mav8            ------------------------------------------------------------

Pac5            ------------------------------------------------------------

Sav3            ------------------------------------------------------------

Sco2            ------------------------------------------------------------

Lxy1            ------------------------------------------------------------

Mbo1            ------------------------------------------------------------

Mle2            ------------------------------------------------------------

Mbo2            ------------------------------------------------------------

Pac4            ------------------------------------------------------------

Twh1            ------------------------------------------------------------

Mbo6            ------------------------------------------------------------

Cef6            ------------------------------------------------------------

Cgl2            ------------------------------------------------------------

Cdi2            ------------------------------------------------------------

Sav5            ------------------------------------------------------------

Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
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Mav7            NHQPRMVSILEARLGRVGTDIALAATTAAAHGLTQ----SFGTPLLDLTQRTLQISEAAA

Mbo3            NHQPRMVSLMESRLGRVGTDIALAATTAAANGLTQ----SLGTPLLDLVQRSLQISEAAA

Mle4            NHQPRMVSLLESRLGRVGTDIALSITTAAASGLTQ----AVGTPLLDLACRGLQLSEAAA

Sco5            RENPAFRAWLRERLGDHRMDVALAAANAAVHGAGQ----SPTSLVLDGALRVCQLTEAVA

Nfa7            DTQPRLRKVLEERLGRPRTDLLLSITNAVGNALNEGAAEGVVNLVVDTVQRSIMMTEAIT

Mbo4            DHQPLLRRLLEDRIGTAATATVLELAMAAAHTVTL----SPAALSVDLTIQALKAAECRA
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Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
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Mav7            HRRVWRDREPQLASPD--RPQAPVVPVISSA--KSEVPRHSWAAAAAGEASHVVVGGTID

Mbo3            HRRVWRDREPALASPR--RPQAPVVPIISSAGAKSQEPRHSWAAAAAGEASHVVVGGSID

Mle4            HQRVWRDREPQLASPK--RPQAPVVPVISSAGEKSHAAGHNWTAAASNEASHLVVGGSID

Sco5            RGAAFEVVHDRLCVPG--RDSLPAVPALRPA-----------------------------

Nfa7            RHQQWRAWEHTLTSHDALAVDQPLPAHER-------------------------------

Mbo4            GARAWRRHEPQLALHADEPADQPQSLWPRPAR----------------------------
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Mbo3            AAIDTAKGSRAGPVEQYVNQAANGSLIAAASALVAGGGTEDAAGAILAGVPRAAHMGRQA

Mle4            AAIDTAKGSMKGPVESYVDSAANGSLIAAASALLAGGGTEDAAGAILAGVPRAAHMGQQA

Sco5            --------PRTSPAQDYAAHASAGSVAGAAATLLVKHDLAEAAEAVLAGSPKAARYGPAA

Nfa7            -----PAEMPKGPVERVADETAAGALAGAGAFGIAG-RLGPAASALELGAPKAARATREA

Mbo4            ---------STQPVQRSVARFALIQALSAVLVGAGTRDADMAATATLVATPKASRTTPEA
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Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
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Mav7            FAAVLGRGLANS-GQLVLDPGALRRLDRVKVVVIDGAALRGDHRAVLRVRGEAPGWDDDR

Mbo3            FAAVLGRGLANT-GQLVLDPGALRRLDRVRVVVIDGAALRGDNRAVLHAQGDEPGWDDDR

Mle4            FAATLGRGLANA-GQLVLDPGALRRLDQVKVVVIDGAALRGDHRAVLLARGNTPGWDDDR

Sco5            FHAVLSAALSRT-GVLVRDPGRLRQLEMVRTVVLHPSALR--------------------

Nfa7            YAAAASTTLARA-GVLTLHPGAWRRFDRLSVLVVDGESLLTRRRMVLDAEAVDPHWRDPG

Mbo4            FAAALGQGLADQHAVLPLRPESLRRLDRVDAIVIDPRVLCTDDLRVARIRGCG-------
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Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
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Mbo3            VYEVADALLHGEQAPEPDPDELPATGARLRWAPAQGPSATPAQGLEHAD-----------

Mle4            VYEVTDALLHGERAPEPDPDESPATGARLRWVPLQGPSATPVQGREHAD-----------

Sco5            -------------------------------VPDAG------------------------

Nfa7            TARRADPAFSRDGSADRTERATAMIPADEHPADAPTGAATPGQDTAPTDSAHSPADEARA

Mbo4            ------------------ADELSTAWNRAQLVLTESGLRPGWHRVPGVS-----------
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Mbo3            -----------------------------------------------LVVDGQCVGSVDV

Mle4            -----------------------------------------------LVVNGECVGGVDV
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Nfa7            AAHVWTAAQRLLHEQEKGGAAAGGLRLVHPDTGSPDRGATLRPAWRELRDGDRVVGRVLV
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Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
Sav1            ------------------------------------------------------------

Sco11           ------------------------------------------------------------

Sco7            ------------------------------------------------------------

Mav7            GWEVDPYAIPLFQTAHRTGARVVLRHVAGTEDLTASVGATHPPGT--------PLLNVVR

Mbo3            GWEVDPYAIPLLQTAHRTGARVVLRHVAGTEDLSASVGSTHPPGT--------PLLKLVR

Mle4            GWEVDPYAIPLLQTAHRTGARVVLRHVAGTEDLSASVGATHPPGT--------PLLKLVR

Sco5            ---ADPWTEDVLDAARRAGLRVVMVEDPALADFTGLADQVVGARR--------PLADVVA

Nfa7            GRELDRRAHAVLTAARNAGLRVVLVGGDDVAELRTLADEFRTSAG--------SMSAVVH

Mbo4            RPMHDRLASAVVAEAHRTGADLVSVDVDALGELRPVFDDIRPLDDGASGSLDEALARAVA
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Mbo10           ------------------------------------------------------------

Cdi1            ------------------------------------------------------------

Cgl7            ------------------------------------------------------------

Cef4            ------------------------------------------------------------

Nfa1            ------------MATHFDAHTHSPKERVTAVLDVRGLLFASQQNVVAARLARRPGVYQVE

Nfa9            ------------MTTHSDTHLPPPKERATAVLDVRGLLFASQQNVVVARLARRPGVHRVE

Cef5            ------------------------------------------------------------

Cgl1            ------------------------------------------------------------

Cdi3            ------------------------------------------------------------

Sav2            ------------------------------------------------------------

Sco6            ------------------------------------------------------------

Sco4            ------------------------------------------------------------

Nfa5            ------------------------------------------------------------

Mav8            ------------------------------------------------------------

Pac5            ------------------------------------------------------------

Sav3            ------------------------------------------------------------

Sco2            ------------------------------------------------------------

Lxy1            ------------------------------------------------------------

Mbo1            ------------------------------------------------------------

Mle2            ------------------------------------------------------------

Mbo2            ------------------------------------------------------------

Pac4            ------------------------------------------------------------

Twh1            ------------------------------------------------------------

Mbo6            ------------------------------------------------------------

Cef6            ------------------MTEQDRNPDQLSEQSDDHPRASQADGDRDLDTSVFEAITLAR

Cgl2            ------------------MSTPDSS---------------------SVDKAVNTAISDAK

Cdi2            ------------------MWS-------------------------VTDSPLDDAIQEAK

Sav5            ------------------------------------------------------------

Sco9            ------------------------------------------------------------

Mbo8            ------------------------------------------------------------

Nfa3            ------------------------------------------------------------

Pac2            ------------------------------------------------------------

Mav4            ------------------------------------------------------------

Cef7            ------------------------------------MMRSISAVCSVTPRSFPSIPSPTT

Cgl6            ------------------------------------------------------------

Mbo12           ------------------------------------------------------------

Blo3            ------------------------------------------------------------

Blo4            ------------------------------------------------------------

Blo5            ------------------------------------------------------------

Lxy2            ------------------------------------------------------------

Mav1            ------------------------------------------------------------

Mbo5            ------------------------------------------------------------

Nfa6            ------------------------------------------------------------

Sav1            ------------------------------------------------------------

Sco11           ------------------------------------------------------------

Sco7            ------------------------------------------------------------

Mav7            ELRADRGPVLLITALHRDFASTDTLAALAIADVGVALDDPRA---ATAWTADIITGTDLA

Mbo3            ELRADRGPVLLITAVHRDFASTDTLAALAIADVGVALDDPRG---ATPWTADLITGTDLA

Mle4            ELRTDRGPVLLITAVHRDFASTDTLAALAIADVGVALDDPHA---ATPWTADIITGTDLA

Sco5            ELRAEGGVVTVVRPLPGDDGSVS--AGLLAGDVAVALADGDC---PVAWGADVLAPQGLA

Nfa7            RAQEDGHVVAVLSPRAYK--------ALAWADVAIGLSPVEHGCPRPPWSSDIVC-RDLV

Mbo4            ELRQAGRTVAVLSSVGKQ--------ALSAADVALGVLPPPGAG-APPWYADVLL-PDLG

Lxy3            ------------------------------------------------------------

Cef8            ----------------------------------------------MRACFSGYGGGMNT

Cgl3            --------------------------------------------MLVRDIFMGDNGVMNK

Blo2            ----------------------------------------------MSRLIRFFTKILDI
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Sco1            ----------------------------------------------MDRFLLVARLRRST

Cgl10           ------------------------------------MKTWKTWG-------------IVA

Cgl12           ------------------------------------MKTWKTWG-------------VVG

Mav9            -------MNLASVRAIGDEGLTKDPALQVMSDAAGRMRVSVGWVRADSRRAVAVEEAVAK

Mbo13           ------------------------MTLEVVSDAAGRMRVKVDWVRCDSRRAVAVEEAVAK

Mle1            -------MTLAMAEQIATADN---PAFVVVSDAAGRMRIQIEWVRSNPRRAVTVEEAIAK

Mbo11           AICDTAAILSAIIDAETVPAAAVPAYASRSASNRKAGVVQKIIDWSTRTLSGVRRDVAAQ

Nfa10           ------------------------------------------------------------

Cef1            ---------------------------------------------MTSACGCEPTGTGVD

Mbo14           ----------------------------------------------------------MA

Nfa8            ----------------------------------------------------------MS

Sco12           ----------------------------------------------------------MS

Mbo10           ---------------------------------------------------MTLTACEVT

Cdi1            -----------------------------------MNTPNHSGDHHGDHPAPETD----H

Cgl7            -----------------------------------MSTP----HHHGDHPAPETD----H

Cef4            ------------------------------------------------------------

Nfa1            VNPVAQTATVVYDQTQTTIAALRDWVIECGYHCAGRSVPAHICDPLTEPDPPTED---KQ

Nfa9            VNPVAQTATVVYDQTQTTIAALRDWVVECGYHCAGRSVPAHLCDPLTEPDPPSGDGYHEH

Cef5            -------MDTMPRAVN-----------LIELDLGVTGMTCTSCSARVERKLNKVDGVEAS

Cgl1            ---MAQTPAKIPAALN-----------FIDVDLGVTGMTCTSCSARVERKLNKLDGVEAT

Cdi3            ----------MTNAA-------------VEIDFGVTGMTCTSCSARVERKLNKVAGVEAT

Sav2            -------MSSTTAEAP-----IGP---ASQVELTIGGMTCASCAARVEKKLNRMDGVTAT

Sco6            -------MTSTTADTRTSTTATGPDPGVAEVELLIGGMTCASCAARVEKKLNRMDGVTAT

Sco4            -------MTTSTTSAP------------AEVELTIGGMTCASCAARIEKKLNRMEGVTAT

Nfa5            -------MTTALNQPV-----------AGRIELEIGGMTCASCANRIEKKLNKLDGVTAT

Mav8            -------MSTPPRHVDEG-TFPDHTASTARIELEITGMTCASCAARIEKKLNKLDGVTAT

Pac5            -------MSTPTHPDAQS--ELKDATEPTSINLDITGMSCASCAARIAKKLNKVDGAQAT

Sav3            ----MGAEPMTAL---------------VTTDLSVGGMTCAACVTRVEKKLGKLDGVTAT

Sco2            ----MAGEPTSVQ---------------EVTDLAVGGMTCAACVTRVERKLAKLDGVSAS

Lxy1            -------MTEPAL---------------TRIDLAIEGMTCASCVARVERRLGRLDGVEAV

Mbo1            -------MTAAVTG-------EHHAS-VQRIQLRISGMSCSACAHRVESTLNKLPGVRAA

Mle2            ----------------------------------------MRAPNGWNNLPNKLSDFSTL

Mbo2            -------MAAPVVG-------DADLQSVRRIRLDVSGMSCAACASRVETKLNKIPGVRAS

Pac4            -------MSTATMSPPD----EEQTVLHPPVQLQISGMTCAACATTIEKRLSRIDGVHAS

Twh1            -------MAEPSI-----------------IRLYISGMTCASCAREIEKKLKNR-GISAS

Mbo6            -------MRVCVTGFNVDAVRAVAIEETVSQVTGVHAVHAYPRTASVVIWYSPELGDTAA

Cef6            SAARRAGVGVDAERHTPEDEEEQVPARKVSLAFELENLDGAPSLIPIEQALEEIPGVAAT

Cgl2            TAALKAGVGLNRATAS-EEEEDLSSSIKVSLAFELEGLSNAPSLMVVEKALEKIPGVSAD

Cdi2            SAAQKAGFDTETFAAVQSKEG------RTSFAFELEGLGSASSVSELEEAIEQIEGVDAK

Sav5            --------------------------------------------------------MSTA

Sco9            ---------------------------------------------MNTDTQKHEDAMSTT

Mbo8            -------------------------------------------------------MMIAR

Nfa3            ---------------------------------------------------------MTT

Pac2            ---------------------------------------------------------MTV

Mav4            -------------------------------------------------------MTVTA

Cef7            PSSTGVVSSRRRSTGSATRTTLVDAHHPTHHARHCVDADVDWWCQIPDLQEICTMSQPPE

Cgl6            ------------------------------------------------------MSSP--

Mbo12           ------------------------------------------------------MSAS--

Blo3            --------MDDLKDQSAVSTTATNG-----------------------------VVESEE

Blo4            ------------------------------------------------------------

Blo5            ------------------------------------------------------------

Lxy2            ------------------------------------------------------------

Mav1            ------------------------------------------------------------

Mbo5            ------------------------------------------------------------

Nfa6            ------------------------------------------------------------

Sav1            ------------------------------------------------------------

Sco11           ------------------------------------------------------------

Sco7            ------------------------------------------------------------

Mav7            DAVRILSAIPVARSASESAVHLAQGGTTLAGLLLVTGEQ-EKGASPVS--FRRWLNPVNA

Mbo3            AAVRILSALPVARAASESAVHLAQGGTTLAGLLLVTGEQ-DKTTNPAS--FRRWLNPVNA

Mle4            AAVRILSALPVARSASESSVHLAQGGTTLAGLLLITASAGSKSASPIT--LRRWFSPVNA

Sco5            DVWRVLRAVPVARAVGRRSQTLARSGAALSGLLVAVGEARGRSRGGVSSLLGMRHAPVDA

Nfa7            QVQRVLAAVGPARQASERGRALALSGAALAALLLAIGPE-----------QRGRTSPIVT

Mbo4            AAWRVLHAIPAARAARQRGNEISGGASALGALLMLPGVR------------GLGPGPVTT

Lxy3            --------------------------------------------MPDGRDTPKTVRQQTR

Cef8            ATHTPIVKTPATIPKQPNRMREFFSSRDGVIATAALVAIALYLILRFAVGM---------

Cgl3            KLNT------------PNPWMLFIRSFDGIITVAALVAIAIHLILWLALDL---------

Blo2            CKLVP-----------MLPVVVIAAIPLALLGDWRPWGNAMAIPVLGNPGF---------

Sco1            AVLASP----------LLERGLLAVTTAALTGGGVAHFLDADGIAELFWGL---------

Cgl10           VSGLLIILS---------WLTPAG--------WLSDGFMIAAAVVAG-------------

Cgl12           ASGLLIILS---------WLSSSSP-------MLADAFMIAAAIVAG-------------

Mav9            CDGVRVVHAYPRTGSVVIWYSPRRCDRSAVLAAIGEAAHVTAELIPARAP----------

Mbo13           QNGVRVVHAYPRTGSVVVWYSPRRADRAAVLAAIKGAAHVAAELIPARAP----------

Mle1            CNGVRVVHAYPRTGSVVVWYSPRCCDRQSILAAISGAAHVAAELIPTRAP----------

Mbo11           PSGETSDACCDGEDNEDREPEQLWQVAKLRRAAFSGVLLTASLVAAWAYP----------

Nfa10           ------------------------------------MLLVAALIVGWTGG----------

Cef1            PAGDPVMAAVVG----TEEHTPWWRDRTVMIPVASGVALLSGLILEWFVPG---------

Mbo14           VRELSPARCTSASPLVLARRTKLFALSEMRWAALALGLFSAGLLTQLCGA----------

Nfa8            APTRTPARPVPAPP--QRSRTPMFALPETRWAAAALALFLAGLAAQLAGA----------

Sco12           T-TLAPTPVPAPVRRAPRRRTRVLALPEARWALVSLVAFLLALPLDLGGA----------

Mbo10           AAEAPFDRVSKTIPHPLSWGAALWSVVSVRWATVALLLFLAGLVAQLNGA----------

Cdi1            TYHPDHASHEHHADADTHGHAKPHDHPHSA----LDEDHHVHGHGEHAG-----------

Cgl7            THHPNHAGHEHHADAATHGQAMPHDHPHST----VDEEHQVHSHGEHAG-----------

Cef4            ------------------------------------------------------------

Nfa1            TGDAGQLATTEPIEHAGHIAAAPAHTEHPAGAGDLRSPHDAMGHGGHAG-----------

Nfa9            TGHAGQLAPAEPIDDAGHAVAAPAHEGHPGGTGDLRSPHEAMGHGGHAG-----------

Cef5            VNYATESASVKYDPEKVTEDQLIDTIKGAGYGAFALSTTTPETTTPTTDADAATGQER--
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Cgl1            VNYATESAQVSYDPSKVSPEQLIKTVEDTGYGAFTMASAAAESEE--DNAPADSGQSR--

Cdi3            VNYATETASVRYDPASTTPAQLIDVIRGAGYDAFEVAEAEPATAE------------P--

Sav2            VNFATEKARVSY-PAEVEVADLIATVVKTGYTATEPPPPRPEAPEEPQPSRASEE-----

Sco6            VNYATEKARVSY-PATTGVADLIATVVKTGYTAEEPAPPPEPADEAGAGERGTGDG----

Sco4            VNYATEKAKVSY-AGDVSVPELIATVEATGYTAREPEPVRTGAGSGPGGAETVDE-----

Nfa5            VNYATEKARVDF-TGDIAPEDLIATVEAAGYTAALPAPATTGEPESARVEADPTA-----

Mav8            VNYATEKAAVSA-PASYDPQTLITEIENAGYAAAVAKPSPPRDDPE--------------

Pac5            VNYATSKAHVLT-TKPIGVDDLIGVVEAAGYGASVPTPAAPPEDH---------------

Sav3            VNLATGRARVSH-PTEVSVGQLVATVEKAGYTAALPEPPKKQPREGGRET----------

Sco2            VNLATGRARVHH-PPEVLPEQLVAAVEQAGYTAALPQSVEERRRGSDDDAG---------

Lxy1            VSLATERASVLA-PAGVEAEALVAEVKRAGYGARVLTGSRDITR----EQR---------

Mbo1            VNFGTRVATIDTSEAVD-AAALCQAVRRAGYQADLCTDDGRSAS----------------

Mle2            VNSATRVAAINLSEVTQ-TAEVCEAVRRA----ALCTDGGEALQRR--------------

Mbo2            VNFATRVATIDAVG-MA-ADELCGVVEKAGYHAAPHTETTVLDKRTK-------------

Pac4            VNFASERATVTGMG----VKDAIAAVKDAGYTAALLSDIDLAAE----------------

Twh1            VDFATGSALLTA-PRGFNLQKAIEVVRGAGYTATPRRVYSQAVRLR--------------

Mbo6            VLSAITKAQHVPAELVPARAPHSAGVRGVGVVRKITGGIRRMLSRPPGVDKPLKASRCGG

Cef6            IVYPSATAWISANEDEDPERLIRVFERFGVTAHLTASSLIRRSHRLAGEHSHEKRLERSR

Cgl2            LIYPSQTAWITATDRVHPETLIEVFEQFGIKAHLSNSSLLRRHQQLSAEVNREARLDRYR

Cdi2            IVYPSAMAWISASRTLDPTLIVDAFQQHGVTATLTDSSLRRR---LAWTDVEEGRYRRAR

Sav5            TPTRAPHSDVPTGHK-DEGRVGAGLFDPKQLLKSLPDAFRKLDPRV--------------

Sco9            TPARAPHDDAPSGQQPGQGRVGAGLFEPKQLVKSLPDAFRKLDPRV--------------

Mbo8            METSATAAAATSAPRLRLAKR--SLFDPMIVRSALPQSLRKLAPRV--------------

Nfa3            VLDRPQRAAHP-------------AFAPRQLAGALPGALTKLDPRR--------------

Pac2            IPSNSRSRGLTG----------------TQARQALPGALRKLDPRF--------------

Mav4            IDPAEQAHPAPSAG---TKRVQGGLLDPKMLWRSTPDALRKLDPRT--------------

Cef7            VRTPTDDRPPLTAPHALGADEVLEHLEVD-TRGLSSEHAAQLLDHY--------------

Cgl6            LPAAVTSKP----AHALSSDEVLENLGVQ-DTGLTSAEATQRLEAN--------------

Mbo12           VSATT-------AHHGLPAHEVVLLLESDPYHGLSDGEAAQRLERF--------------

Blo3            VRAQEALLG-DTDPSLTSADDVAKALNVDPSHGLSEEEAKRRLAKF--------------

Blo4            MTTANGQTP---APFMQNAPAVISTLGTDAHQGLTSEQAAHNLNQY--------------

Blo5            -----------------MSATTAVEMPEIGATGLTPKEVVQRIESG--------------

Lxy2            ------------------------MLDVRIRDGLTAAQVAERHADG--------------

Mav1            -----------------------------MNTGLTDAEVAQRVAHG--------------

Mbo5            -----------------------MTRSASATAGLTDAEVAQRVAEG--------------

Nfa6            ---------------------MTTTEQLSGSAGLSAAQVEQRRRDG--------------

Sav1            -------MTHIDAG--AELDPVHPMPLPGRARGLSTAQVAERVARG--------------

Sco11           -------MTHLDADRLDPEHPAHAVDAPSPATGLTAAGVAERIARG--------------

Sco7            ------MKNQLDE-------PGGAVRVGG-GGGLSAAEVAERVAAG--------------

Mav7            AAATALVAGTFSATRVLR-LPDPTPQPLTAWHALDPEIVYSRLAGG--------------

Mbo3            AAATALVSGMWSAAKVLR-MPDPTPQPLTAWHALDPEIVYSRLAGG--------------

Mle4            AAATALVTGVVSASKVLR-LPDPTPQPLTAWHALDPEIVYSRLAGV--------------

Sco5            SAALALLSGTRAAIGVAT-ARAPHPRARVAWHALDPQDVRDRLERER-------------

Nfa7            AHVLGLLNGAVGGWQAVRRQPRDDLAPLLPWHALGPGEVLARLPEP--------------

Mbo4            GAAAGLLSGYLLARKVVD-AQAPRPAPAHEWHAMSVEQVRKALPSPD-------------

Lxy3            RGSLPAGQQRVLVESARLPAEATIRSFDTGLNGLTPEAVRSRRSRFG-------------

Cef8            ------------------------------------------------------EGFAAS

Cgl3            ------------------------------------------------------DGLAKN

Blo2            ------------------------------------------------------G----Q

Sco1            ------------------------------------------------------G-----

Cgl10           ------------------------------------------------------------

Cgl12           ------------------------------------------------------------

Mav9            ------------------------------------------------------HSSEIR

Mbo13           ------------------------------------------------------HSAEIR

Mle1            ------------------------------------------------------HSSDIR

Mbo11           ------------------------------------------------------LWPVVL

Nfa10           ------------------------------------------------------PSAVEL

Cef1            ------------------------------------------------------AGTLAS

Mbo14           ------------------------------------------------------PQWVRW

Nfa8            ------------------------------------------------------PPWTWW

Sco12           ------------------------------------------------------TAWTYG

Mbo10           ------------------------------------------------------PEAMWW

Cdi1            ---------------------------------------------HSTA----MFRERFW

Cgl7            ---------------------------------------------HSAA----MFRDRFW

Cef4            ------------------------------------------------------------

Nfa1            ---------------------------------------------MSMASMVADMRNRFL

Nfa9            ---------------------------------------------MSMAAMVADMRNRFL

Cef5            -------------------------------------------IDAARDAEADDLKHRLI

Cgl1            -------------------------------------------IDAARDHEAADLKHRVI

Cdi3            -------------------------------------------SDTARDHHAEELKTRLI

Sav2            ------------------------------------------------DPELTSLRGRLT

Sco6            ----------------------------------------------GSDPELSALRQRLL

Sco4            ---------------------------------------------------LRPLRERLV

Nfa5            -----------------------------------------------------ALRTRLL

Mav8            ---------------------------------------------------LASLRRRLV

Pac5            ---------------------------------------------------AAKIRARLI

Sav3            -------------------------------------------------EEARQERDRLL

Sco2            -------------------------------------------------TEAQRERDRLT

Lxy1            -------------------------------------------------PDAQRLRLRLL

Mbo1            ---------------------------------------------DPDADHARQLLIRLA

Mle2            ---------------------------------------------QADADNARYLLIRLA

Mbo2            ---------------------------------------------DPDGAHARRLLRRLL

Pac4            -----------------------------------------------AERRITMLRRRLI

Twh1            ---------------------------------------------------NLLVSIALA

Mbo6            RPRGPVRG-----------------------------------SASWPGEQNRRERRTWL

Cef6            NRGDSRRISPRVRQHAREEKNQVLRAREAGFLSRRRGSSPAGDVGATGDVLFTARALITP

Cgl2            SRMDAKRISPRVRRHNRQEMVHAVRARESGWIKRRNHTTSQHEDPMSGDVLFTARALITP
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Cdi2            ----ARRFGSRVDEESR----RFEIARREGFLHKRDETTRVVET---TEVLFTARSLMTK

Sav5            ------------------------------------------------------------

Sco9            ------------------------------------------------------------

Mbo8            ------------------------------------------------------------

Nfa3            ------------------------------------------------------------

Pac2            ------------------------------------------------------------

Mav4            ------------------------------------------------------------

Cef7            ----------------------------------------------------------GP

Cgl6            ----------------------------------------------------------GP

Mbo12           ----------------------------------------------------------GP

Blo3            ----------------------------------------------------------GP

Blo4            ----------------------------------------------------------GP

Blo5            ----------------------------------------------------------QS

Lxy2            ----------------------------------------------------------RV

Mav1            ----------------------------------------------------------QR

Mbo5            ----------------------------------------------------------KS

Nfa6            ----------------------------------------------------------LT

Sav1            ----------------------------------------------------------EV

Sco11           ----------------------------------------------------------QV

Sco7            ----------------------------------------------------------QV

Mav7            ---------------------------------------------------------ARP

Mbo3            ---------------------------------------------------------SRP

Mle4            ---------------------------------------------------------TQP

Sco5            --------------------------------------------------------EPEP

Nfa7            ------------------------------------------------------------

Mbo4            --------------------------------------------------------EQAP

Lxy3            -----------------------------------------------------------D

Cef8            WPLVAIVIGGGVPLGIDVVKSAIAT-----------------------------------

Cgl3            WPLIAIVIVGGIPLMWDVLKSAIKT-----------------------------------

Blo2            WLVIALVLVIVIDTVRGMIDDLRHG-----------------------------------

Sco1            ------TVAAVIPAVGWVLVALRRG-----------------------------------

Cgl10           ------WQIALSAVQALRIR----------------------------------------

Cgl12           ------WPIAQSAYQALRIR----------------------------------------

Mav9            NADVLRMVIGGAALALLGVRRYVFARPPL--LGPSGRLFATGVTVFTGYPFLRGALRSLR

Mbo13           NTDVLRMVIGGVALALLGVRRYVFARPPL--LGTTGRTVATGVTIFTGYPFLRGALRSLR

Mle1            NIEVLRMAIGAAALTLLGVRRYVFARPLL--LPTTSRLVASGVTIFTGYPFLRGALR---

Mbo11           GLKALALAVGASTFVPSSLKRLAE------------------------------------

Nfa10           GLEIAALLVGAYTFVPSTFKRLAK------------------------------------

Cef1            VLFWVSLLLGASQFVPGAVRNLVTR-----------------------------------

Mbo14           ALFLACYATGGWEPGLAGLQALQR------------------------------------

Nfa8            TLYLACYVTGGWEPGLAGLRALRE------------------------------------

Sco12           PLYAVAYASGGWEPALEGLRALRE------------------------------------

Mbo10           TLYLACYLAGGWGSAWAGAQALRN------------------------------------

Cdi1            WSLILSIPVVIFSPMVAHLLGYHLPAFPG--STWIPPVLGTIIFVYGGTPFLKGGWNELK

Cgl7            WSLILSVPVVFFSPMFADLLGYNIPEIPG--AYWIPPVLGTIIFLYGGTPFLKGAMTELK

Cef4            --------MVFFSPMVAHLLGYTIPEFPG--ASWIAPILGTVVFIYGGDPFLRGGWAELK

Nfa1            VAVLFSIPIVIWSPIGRDVLRLDVPVPFGLREDVWALLLSLPVIFYSSWIFFDGAVRALR

Nfa9            VALLFSIPIVIWSPIGREVLGLDVPVPFGLREDIWALLLSLPVIFYSSWIFFDGAGRALR

Cef5            ISAILTVPIT----LLSMIPALQFTN-----WQWAVLTMTTPVFFWGGAPFHKATWANLR

Cgl1            VSALLSVPVV----LVSMIPALQFNN-----WQWAVLTLVTPIFFWGGSPFHKATWANLK

Cdi3            YSAILALPVF----LMSMFGQLQFNN-----WQWLAFALASPVYFWGGWPFHRATLRNLR

Sav2            VSVLLALPVV----LLSMIPALQFDN-----WQWLSLTLAAPVVVWGALPFHQAAFTNAR

Sco6            VSVLLAAPVV----LLAMVPALQFDN-----WQWLSLTLAAPVVVWGGLPFHRAAWTGLR

Sco4            TSVVLAVPVI----AMAMVPALQFEY-----WQWLSLTLAAPVVTYAAWPFHKAAFTNAR

Nfa5            VSAVLTVPVI----AMAMVPALQFTN-----WQWLSLTLAAPVVVWGALPFHRAAWTNLR

Mav8            TATALAGPVI----AVAMIPALQFQH-----WHWAALALTAPVVGWCGRPFHAAAWANLK

Pac5            VAIILAVPVM----LLSMIPALQFDG-----WQWLALALSLPVVFWCGEGFHRAAWTNLR

Sav3            GTALLAVPVL----VLSMVPVLQFRN-----WQWLCFMLAAPVAVWGAWPFHARAVRGLR

Sco2            VTALLAVPVL----VLSMVPAWQFRN-----WQWLCFVLAAPVVAWGAWPFHRRAARALR

Lxy1            AAAALSVPIA----LLAMVPAFRFPG-----WELVSLVLAAPVVLWAGWPFHRSAAVNLR

Mbo1            IAAVLFVPVADLSVMFGVVPATRFTG-----WQWVLSALALPVVTWAAWPFHRVAMRNAR

Mle2            VAAALFVPLAHLSVMFAVLPSTHFPG-----WEWMLTALAIPVVTWAAWPFHRVAIHNAR

Mbo2            VAAVLFVPLADLSTLFAIVPSARVPG-----WGYILTALAAPVVTWAAWPFHSVALRNAR

Pac4            VAVLLTLPLMDIGLVLALEPQLRFPT-----WDWLLVSLSLPVVFWSAWPFHKATWTNLR

Twh1            VPVIVISMLMSTSVLLSIFPSILF-------WRFLVFVLATPVVIFSAWPFYRSCLRRLS

Mbo6            PRVWLALPLG----LLALGSSMFFGAYPW--AGWLAFAATLPVQFVAGWPILRGAVQQAR

Cef6            RRFWLSLPLALFALVISSTPSLQFDY-----WQWVTAAVSLPVVTWGAWPFHRAAAGGVR

Cgl2            KRLWVSLPFALIVLALSLNPSWQFDY-----WQWLSAVLAIPVVVWGAWPFHRAAAGGIR

Cdi2            ARLFTSIACTIPVLAVSFWRELQFDY-----WQWALAALSLPVVLYGAWPFHRATIGGAR

Sav5            ------------------------------------------------------------

Sco9            ------------------------------------------------------------

Mbo8            ------------------------------------------------------------

Nfa3            ------------------------------------------------------------

Pac2            ------------------------------------------------------------

Mav4            ------------------------------------------------------------

Cef7            NELRQAEPET-------------------------------------------VLQRLFR

Cgl6            NELPQTPPET-------------------------------------------VWQRLFR

Mbo12           NTLAVVTRAS-------------------------------------------LLARILR

Blo3            NELASAPPVP-------------------------------------------KWKKFLA

Blo4            NAFTKPKPES-------------------------------------------MLSRIVK

Blo5            NAVKTSSSRS-------------------------------------------VQDIVRA

Lxy2            NSQHQPTSRS-------------------------------------------IADILRE

Mav1            NAVRQRATRS-------------------------------------------IADIVRA

Mbo5            NDIPERVTRT-------------------------------------------VGQIVRA

Nfa6            NDVPDRASRS-------------------------------------------VRDIVRA

Sav1            NDVPVRSSRS-------------------------------------------LGEIVRA

Sco11           NDVPVRSSRS-------------------------------------------LADIVRA
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Sco7            NDVPARSSRT-------------------------------------------IGEIVRS

Mav7            LAVET-EPSWRRRLDDLSYSPALAPLRAP------------------LQNVLRLASATRT

Mbo3            LAVEPGIPAWRRILDDLSYEPVMAPLRGP------------------ARTLAQLAVATRH

Mle4            LAVEPGTPDWRRRLDDLSYTRALSPLRKP------------------VTKLARLASATRQ

Sco5            TAVEQATARLRAAADRAGRVPVLAPVR----------------------WSWQLARAVRG

Nfa7            PGLDERAEAQRSRLG-----AALAPLAP----------------------AVSFGRQLRR

Mbo4            AKAPPSPYPARALAGGLHTAKRGAQITQAP-----------------LNALWQLTKAVRA

Lxy3            NAVDHGKPAP-------------------------------------------AIVQFLA

Cef8            --RGGADTLAAVSILASVLLG-------------------------------------EW

Cgl3            --RGGADTLAAVSIITSVLLG-------------------------------------EW

Blo2            --QVGVDVLAVVAILSTVAVA-------------------------------------EY

Sco1            --HAGVDLIAVLALGGTLAVG-------------------------------------EY

Cgl10           --MISIDLLVIVAAIGALFIN-------------------------------------NY

Cgl12           --MVSIDLLVVVAAVGAMFIN-------------------------------------NY

Mav9            SGRAGTDALVSAATVASLVLR-------------------------------------EN

Mbo13           SGKAGTDALVSAATVASLILR-------------------------------------EN

Mle1            FGKTGTDALVSVATIASLILR-------------------------------------EN

Mbo11           -GRVGVGTLMTIAALGAVALG-------------------------------------EL

Nfa10           -GKIGVGTLMTIAAIGAVILG-------------------------------------EV

Cef1            -GRLGIGLLMTISATGAVILG-------------------------------------FV

Mbo14           -RTLDVDLLMVVAAIGAAAIG-------------------------------------QI

Nfa8            -RTLDVDLLMVAAAIGAAAIG-------------------------------------QI

Sco12           -KTLDVDLLMIVAALGAAAIG-------------------------------------QV

Mbo10           -KALDVDLLMIAAAVGAVAIG-------------------------------------QI

Cdi1            SRQPGMMLLIAMAITVAFVASWVTTLGLGGFE------------------------LDFW

Cgl7            SRQPGMMLLIAMAITVAFIASWVTTLGLGGFH------------------------LDFW

Cef4            ARQPGMMLLISMAITVAFVASWVTTLGIGGFD------------------------LDFW

Nfa1            ARTLDMMVLVAVAIGSGWLYSLVITLTGGG--------------------------EVFY

Nfa9            ARTLDMMVLVAVAIGSGWLYSLVITLTGGG--------------------------EVFY

Cef5            HGSFTMDTLISLGTTAAYLWSLWALFIGNAGMPGMTMEIHLFPTDS-SMD------EIYL

Cgl1            HGSFTMDTLVSLGTSAAYLWSLWALFIGNAGHPGMKMEMHLLPSAS-TMD------EIYL

Cdi3            HGSFTMDTLISLGTSAAYLWSVWALFIGNAGDPAMRMHMSFTAHAHGGMD------EIYL

Sav2            HGAATMDTLVSVGTLAAFGWSVWALFWGHAGMPGMRHGFDFTVSRGNGAS------TIYL

Sco6            HGAATMDTLVSLGTLAAFGWSLWALFFGDAGMPGMRHGFDLTVSRTDGTS------AIYL

Sco4            HGAATMDTLISVGTSAAFLWSLWALFLGTAGTPGMTHPFELTIARGDGSG------NIYL

Nfa5            HGTATMDTLVSMGTLAALGWSLYALFWGTAGTPGMTHPFELTIARTDGTG------NIYL

Mav8            HGVATMDTLISIGTLAAFLWSLYALVLGAADRPGMRHDFELTVGHGAHVSHVAAPCHVYF

Pac5            HGATSMDTLISLGSLVSLGWSVWALMWGSAGHVGMRHRMTWALERTDPSS------ALYL

Sav3            HSAATMDTLVSLGVVASFAWSAYALFLGGAGDPGMRMPFSLVPSASDGVA------HIYL

Sco2            HSTSTMDTLVSLGVVASFAWSSYALFLGGAGDPDLRMPFSLVPTASDGVA------HIYL

Lxy1            HGATTMDTLVSLGTLVAFAWSVAVLALGAGG-------------------------HIYV

Mbo1            HHAASMETLISVGITAATIWSLYTVFGNHSPIER--SGIWQALLGSD---------AIYF

Mle2            YHGASMETLISTGITAATIWSLYTVFGHHQSTEH--RGVWRALLGSD---------AIYF

Mbo2            HRTTSMETLISVGIVAATAWSLSSVFGDQPPREG--SGIWRAILNSD---------SIYL

Pac4            HGITSMDTLVSLGVLTSFGWSFISILIGAQDQEGYWLGYGITPAGAD---------TLYL

Twh1            RFGVTMDTLISLGVCVTYVWSVWVLFSSIGHPNDYDEQ------------------SLYF

Mbo6            ALTSNMDTLIALGTLTAFVYSTYQLFAGG---------------------------PLFF

Cef6            RGLSALDATSSVAVLAAYAWSSAMLIFTPAGDPGWRSSLTWFAFNYGVHSE----SEVFF

Cgl2            RGISALDATSSIAIAAAYAWSIAMLLFETPGGKSWRSYPSWFAFDHGTLTQ----NEIYF

Cdi2            RGMSALDSASSVAILMAWGWSIVMMLFSSVGDPTYRAQPKWIAIDPTKFVS----GALFF

Sav5            MVKSPVMFVVLVGSVLTTVFSFKDPG-----------------------------DWFGW

Sco9            MAKSPVMFVVLVGSVLTTAFSVTEPG-----------------------------DWFGW

Mbo8            QARNPVMLVVLVGAVITTLAFLRDLASSTAQ-----------------------ENVFNG

Nfa3            MARNPVMFVVFVGSVITTLAAVAEPS------------------------------VFGW

Pac2            QWRNPVMFLVWIGAVLTTIIAGLELLTGVTDGGV--------------------SVGFSM

Mav4            LWRNPVMFIVEIGAAWSTVLAIVGPT------------------------------WFAW

Cef7            QINDPMIYVLIGAALLTALLGHWT------------------------------------

Cgl6            QVNDPMIYVLIAAAVLTAFLGHWT------------------------------------

Mbo12           QFHHPLIYVLLVAGTITAGLKEFV------------------------------------

Blo3            QFQDPLVYLLIAATIISVIAWFIEKANAQPGAEG---------------------GEVLP

Blo4            TAADPMLIMLMIAAAITLGVNITRAMAG---------------------------GHADI

Blo5            NVFTLFNGIIFAAMVLVLITGSWRDA----------------------------------

Lxy2            NVFTLFNGILTVCFVAVVLLGDLRDG----------------------------------

Mav1            NVFTRINAILGVLLLIVLATGSVING----------------------------------

Mbo5            NVFTRINAILGVLLLIVLATGSLING----------------------------------

Nfa6            NVFTRINAILGVLFLLVLSTGSLIDG----------------------------------

Sav1            NVFTRFNAIIGVLWLVMLFVAPFQDS----------------------------------

Sco11           NVFTRFNAIIGVLWVIMLFVAPIQDS----------------------------------

Sco7            NLFTRINAIIGVLFVIVMIVGPVQDG----------------------------------

Mav7            ELADPLTPILAVGAAASAIVGSNIDA----------------------------------

Mbo3            ELADPLTPILAVGAAASAIVGSNIDA----------------------------------

Mle4            EFADPLTPILAVGAAASAIVGSNIDA----------------------------------

Sco5            ELDDPLTPVLAVGSAASAILGSVVDA----------------------------------

Nfa7            ELADPLTPILGVGAVATAILGSPSDA----------------------------------

Mbo4            ELSDPLTPMLALGAMASAVLGSPVDA----------------------------------

Lxy3            TFANPFILILLFLAVVMVFTDVVLADPADGP---------------------------DY

Cef8            LVAAIVVLMLSGGEALEDAASKRASATLDALARRAPQIAHRKN-----------------

Cgl3            LVAAIIVLMLSGGEALEEAASRRASGTLDALARRAPSTAHRLLGATI-------------

Blo2            WASWAVTLMITSGEAIEEYAQAKAERSLTALMEAAPQTAHVVNLPGVGRGFAADKGDSSD

Sco1            LAGVLIALMLATGRTLEGAAQRRASHDLHALLAHAPRSARRRTG----------------

Cgl10           WESAAVTFLFALGKALEKATMNRTRKALSDLVDAAPETATVLR-DGEPE-----------

Cgl12           WESAAVTFLFALGKALERATMNRTRKALSDLVDAAPETATRLNADDSTE-----------

Mav9            VVALTVLWLLNIGEYLQDLTLRRTRRAISELLRGSQDTAWIRLEHN--------------

Mbo13           VVALTVLWLLNIGEYLQDLTLRRTRRAISELLRGNQDTAWVRLTDPSAGS----------

Mle1            VVALAVLWLLNIGEYLQDLTLRRTRRAISALLSGTQDTAWIRLTDGP-------------
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Mbo11           GEAATLAFLFSISEGLEEYATARTRRGLRALLSLVPDQATVLREG---------------

Nfa10           GEAAMLAFLFSISEGLEEYAVARTRRGLRALLNLVPDRATVLRDG---------------

Cef1            EEAAALAFLYSIAEALEGRAMDKARAGLRALLALIPATATVVTTAN--------------

Mbo14           AEGALLIVIFATSGALEALVTARTADSVRGLMGLAPGTATRVGAGG--------------

Nfa8            TDGALLIVIFATSGALEAIATARTEDSVRGLLDLAPDTATRVVDG---------------

Sco12           LDGGLLIVIFATSGALEALATARTADSVRGLLDLAPTTATRLREG---------------

Mbo10           FDGALLIVIFATSGALDDIATRHTAESVKGLLDLAPDQAVVVQGDG--------------

Cdi1            WELALLVTIMLLGHWLEMSALGAASSALDALAALLPDEAEKVIDG---------------

Cgl7            WELALLVTIMLLGHWLEMRALGAASSALDALAALLPDEAEKVVDG---------------

Cef4            WELVLLVTIMLLGHWMEMRALGSASSALDALAALLPDEAEKIIDG---------------

Nfa1            EAATVLAAFVLLGHWFEMRARGGANDAIRTLLDLAPPKALVLRDG---------------

Nfa9            EAATVLAAFVLLGHWFEMRARGGANDAIRTLLDLAPPKALVLRDG---------------

Cef5            ETAAVVITFLLLGRWFETKAKGRSSEALRKLLDMGAKDAAVIRDG---------------

Cgl1            ETVAVVITFLLLGRWFETKAKGQSSEALRKLLDMGAKDAVVLRDG---------------

Cdi3            ESAAMVIVFLLLGRWFETRAKGRSGEALRSLLNLGAKDAAIIRDN---------------

Sav2            EVAAGVVAFILLGRYLEARSKRRAGAALHALMELGAKDVAVVRNG---------------

Sco6            EAAAGVTAFLLLGRWLEARSKRRAGAALRALMELGAKDVAVLRAG---------------

Sco4            EAAAGVTAFILAGRYFEARSKRKAGAALKALLELGAKDVTVVRGG---------------

Nfa5            EAAAGVTTFILAGRYFEACSKRRAGAALRALLELGAKEVSVLRGG---------------

Mav8            EVAAGVTLFVLAGRYFERRSKRTAGAALRALLALGAKDVAVLRAG---------------

Pac5            EASVGVITFILIGRWIEARNRAEAGSALQALLRMGAKSVRMIRDG---------------

Sav3            EAAVGVPLFVLAGRFLEARARRGTGAALRSLAELAAKEVS-VRDGD--------------

Sco2            EAAVGVPLFVLAGRYLEARARRGTGAALRALAELAVKEVA-VRDGT--------------

Lxy1            EVAAVVTTFLLLGRFAEERSRRRAGAALRDLIAAGAREVSRVDDAG--------------

Mbo1            EVAAGVTVFVLVGRYFEARAKSQAGSALRALAALSAKEVAVLLPDG--------------

Mle2            EVAAGITVFVLAGKYYTARAKSHASIALLALAALSAKDAAVLQPDG--------------

Mbo2            EVAAGVTVFVLAGRYFEARAKSKAGSALRALAELGAKNVAVLLPDG--------------

Pac4            DVAAGVTCFLLAGRYFEARAKRSARSVLTALRQLAAKNARVLR-NG--------------

Twh1            EASVSIVVFASVGRYLEAKVKAKQGLALESLVKLAPKTATLAG-----------------

Mbo6            DTSALIIAFVVLGRHLEARATGKASEAISKLLELGAKEATLLVDG---------------

Cef6            DVACGITVLLLGGRLLSRRTAQSSLLAELERLQIDPQQPVTVVRKHKLTR----------

Cgl2            DVACGITVLLLAGRLLTRRRSQSSLLAELGRLQIDPQRIVTVVRKHRLKR----------

Cdi2            DVACGMTVILLAGRILVRR-ARSDLLEDLKRYRPNPSSTVTVVGKNRKTG----------

Sav5            AISAWLWLTVIFANLAEAVAEGRGKAQADTLRRAKTDTVARR--ADG-------------

Sco9            TISAWLWLTVLFANLAEAVAEGRGKAQADTLRRAKTDTVARR--ADG-------------

Mbo8            LVAAFLWFTVLFANFAEAMAEGRGKAQAAALRKVRSETMANRRTAAGNI-----------

Nfa3            SIAAWLWFTVLFANLAEAVAEGRGKAQAETLRRTKREMTARRLGGDGE------------

Pac2            AIAVWLWLTVIFANLAESIAEGRGKAQAESLRKTRTATSAIRVDGWDERNDPSA------

Mav4            LTVIWLWLTVLFANLAEAVAEGRGKAQAETLRRAKTQTMARRLRDWAPGSTG--------

Cef7            -DTIVIAAVVVVNMMVGFIQEGKAADALASIREMLS------------------------

Cgl6            -DTIVIGAVVIINMMVGFIQEGKAADALASIRNMLS------------------------

Mbo12           -DAAVIFGVVVINAIVGFIQESKAEAALQGLRSMVH------------------------

Blo3            FDAIVIILILIVNAVLGYMQEAKAEAAVEALAQMTA------------------------

Blo4            LECVGIFFAIALSVTITVVMEGRSAKAFEALNDIND------------------D-----

Blo5            ----VFGFVIIINTGIGIVTELRAKRTLDRLSILVA------------------------

Lxy2            ----FFYGVVVVNALIGIVQEVRAKVVLDRAALLAA------------------------

Mav1            ----MFGLLIIANSVVGMVQEIRAKQTLDKLAIVGQ------------------------

Mbo5            ----MFGLLIIANSVIGMVQEIRAKQTLDKLAIIGQ------------------------

Nfa6            ----MFGLLIVANSAVGIIQEVRAKRTLDQLAIVSQ------------------------

Sav1            ----LFGYVIIANTGIGIIQEWRAKKTLDSLALIGE------------------------

Sco11           ----LFGFVILANTGIGIIQEWRAKKTLDSLALIGE------------------------

Sco7            ----LFGGVILANTAIGIIQEVRAKRTLDQLAIVGE------------------------

Mav7            ---LLVAGVMTVNAITGGAQRLRAESAAAELFAEQDQMVRRVVVPAVATTRRRL------

Mbo3            ---LLVAGVMTVNAITGGVQRLRAEAAAAELFAEQDQLVRRVVVPAVATTRRRL------

Mle4            ---LLVAGVMTVNAITGGVQRLRAEAAAAELFAEQDQLVRRVVVPAVATTRRRL------

Sco5            ---LLVVGALDLNALVGGFQRLRAERALSGLLAEQKQKAR------VAEEQLRP------

Nfa7            ---ILLSSVLTVNAVVSARQRQRAEHALQDLMADEELTAR--------LVGRSG------

Mbo4            ---VMVGSVLTGNSILAASQRLRAESRLNRLLAQQIPPAR-----------KVL------

Lxy3            TGVVTLSIMVLVSVTLRFWQEYRSTRAAEKLRALVRTTTAVTRISHG-------------

                     .                                                      

Cef8            ------------PDGTTEDIAIDDVRIGDELVVLPHELCPVDGEVISG-HGAMDESFLTG

Cgl3            ------------LDG-TEEIAVEEITVGDLVAVLPHELCPVDGEIVAG-HGTMDESYLTG

Blo2            GFRRVGSASAAAAAHRFDTVPVEQVQLGDVLMVLPGETVPVDGELLSG-TATLDLSNING

Sco1            --------------DGVVRVPLSEITAGDALVVGPGEVVPVDGRVEST-EAVLDESVLTG

Cgl10           ------------------TVEIWELAPGDVVLVKNGEQIPVDGRVLSG-HGGVDEATITG

Cgl12           ------------------VVELWELEPGDIVLVRNGEQIPVDGNVIAG-VGGIDESNITG

Mav9            ----------------EIQVATDTLQIGDEVVVHDHVAIPVDGEVIDG-EAIVDQSAITG

Mbo13           ------------DAATEIQVPIDTVQIGDEVVVHEHVAIPVDGEVVDG-EAIVNQSAITG

Mle1            ------------QAGTEIQVPIGTVQIGDEVVVHEHVAIPVDGEVIDG-EAVVNQSAITG

Mbo11           ---------------TETIVASTELHVGDQMIVKPGERLATDGIIRAG-RTALDVSAITG

Nfa10           ---------------TETIVSPAELRVGDRMLVRPGERVATDGVIAEG-RSSLDVSAITG

Cef1            ---------------TTRSVSVEELLPGDRVRLVAGERLATDGIVHSG-RSSLDVSAITG

Mbo14           ---------------GEETVNAADLRIGDIVLVRPGERISADATVLAG-GSEVDQATVTG

Nfa8            ---------------AEQTVRAADLEIGDEVLVRPGERIAADGTVVSG-GSDVDQATITG

Sco12           ---------------GEETVPTADLAVGDLVLVRPGERIGADGTVVEG-AGEVDQATITG

Mbo10           ---------------SERVVAASELVVGDRVVVRPGDRIPADGAVLSG-ASDVDQRSITG

Cdi1            ---------------TTRTVAISELIVDDVVLVRAGARVPADGTILDG-AAEFDEAMITG

Cgl7            ---------------TTRTVAISELAVDDVVLVRAGARVPADGTIIDG-AAEFDEAMITG

Cef4            ---------------AVHTVPLAELAEGDVVLVRPGARVPADGTIIDG-AAEFDEAMITG

Nfa1            ---------------EPVEIPTAEVAVGDLLLVRPGAKIAVDGVVEDG-DSEVDESMVTG

Nfa9            ---------------EPVEIPTAEVAVGDLLLVRPGAKIAVDGVVEDG-DSEVDESMVTG

Cef5            ---------------HEVRIPISQLEIGDVFIVRPGEKIATDGRVTDG-SSAVDESMLTG

Cgl1            ---------------AEVRVPVNQLKLGDVFITRPGEKIATDGEVVEG-SSAVDESMLTG

Cdi3            ---------------REVRIPIQSLQVGDVFVVRPGEKIATDGVVVEG-TSAVDQSMITG

Sav2            ---------------REVRVPVTRLTVGDRFVVRPGEKIATDGTVVEG-DSAVDASMLTG

Sco6            ---------------REVRIPVARLAVGDRFVVRPGEKIATDGTVAEG-ASAVDASLLTG
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Sco4            ---------------REERIPVGDLTVGDRFLVRPGEKIATDGTVVEG-SSAVDASMLTG

Nfa5            ---------------VEQRIPVEQLAVGDRFVVRPGEKIATDGVVVEG-SSAVDASMLTG

Mav8            ---------------AETRIPIERLAVGDEFVVRPGERIATDGIVVAG-SSAVDAAMLTG

Pac5            ---------------QEVTVPIEALTVGDHFVVRPGEKVATDGRVAEG-SSAIDASLVTG

Sav3            ---------------SERLVPIAELEGGQVFVVRPGERVATDGQVVEG-SSAVDLALVTG

Sco2            ---------------GGRRIPIEELRVGQVFVVRPGERVATDGTVVEG-SSAVDLSLVTG

Lxy1            ---------------RERRIPVDLLGAGERFAVRPGERIAADGIVLEG-AAAIDASAVTG

Mbo1            ---------------SEMVIPADELKEQQRFVVRPGQIVAADGLAVDG-SAAVDMSAMTG

Mle2            ---------------SEMVIPANELNEQQRFVVRPGQTIAADGLVIDG-SATVSMSPITG

Mbo2            ---------------AELVIPASELKKRQRFVTRPGETIAADGVVVDG-SAAIDMSAMTG

Pac4            ---------------IETVVPVEQLHQSDLFVTLAGETLAADGEVVEG-SSSIDTSMMTG

Twh1            ---------------TLEKVLTENLRAGDRVVIYPGERVPADARIVEG-GSDVDLSFLTG

Mbo6            ---------------QELLVPVDQVQVGDLVRVRPGEKIPVDGEVTDG-RAAVDESMLTG

Cef6            -------------KPAELQIPLQEVRVNDDVIVAPGSVIPVDGVVIGG-GTRIGASIIMG

Cgl2            -------------VVQELNIPVQEVRVNDDVKVPPNTTIPVDGTVIGG-GSRIAASIIMG

Cdi2            -------------EVRKEEVAIQKLNVGDDILIAPYALIPADGYVVGG-ASTIDG-TALG

Sav5            -----------------TVVPGTELRVGDLVVCEAGDIIPGDGDVVEG-VASVDESAITG

Sco9            -----------------TTVPGTGLTVGDLVVCEAGDVIPGDGDVVEG-VASVDESAITG

Mbo8            -----------------ESVPSSRLDLDDVVEVSAGETIPSDGEIIEG-IASVDESAITG

Nfa3            -----------------ERVPATDLRVGDRVVVEAGELIPGDGDVIDG-IAAVDESAITG

Pac2            ------------EHTTTTEVVSSELRYGDVVVVAAGQTIPGDGDIVWG-IASVDESAITG

Mav4            ---------------IEEAVSATALQQGDIVVVEAGQVIPGDGDVVEG-IASVDESAITG

Cef7            ------PESTVLRDEHWTTIDATTLVPGDIIRFSAGDRIPADVRIISATNLQVEEAALTG

Cgl6            ------PESAALRDGVFHKIDAAELVVGDVVKLSAGDKVPADLRMLAATNLHIEESALTG

Mbo12           ------THAKVVREGHEHTMPSEELVPGDLVLLAAGDKVPADLRLVRQTGLSVNESALTG

Blo3            ------PQTSVLRDGKVMRINTADVVPGDIIVLAEGDSVSADGRLVNAASLRIAEASLTG

Blo4            ------TTVTVVRDGEVTLVSQRDITIGDVLQISTGDKLPADARLIESNDLTADESALTG

Blo5            ------SDFLVHRDGRDVEVPHNEIVLDDLLWIRAGEQVPADGQIIQTWGLELDESMLTG

Lxy2            ------PASRVRRDGEVRSVPLAEVVLDDLLVLRPGDQIPADAVVAESTGLSLDESMLTG

Mav1            ------AKPMVRRQSGTRALPPDDVVLDDIIELGPGDQVVVDGEIVEEANLEVDESLLTG

Mbo5            ------AKPLVRRQSGTRTRSTNEVVLDDIIELGPGDQVVVDGEVVEEENLEIDESLLTG

Nfa6            ------AKPTVRRDGVATQISPKDVVLDDLIELGPGDQIVVDGVVEESELLEVDESLLTG

Sav1            ------AKPTVRRDGVASEVSTSEIVLDDVIETAPGDKIVVDGVCVETDGLEIDESLLTG

Sco11           ------VRPTVRRDGKPVGISTSEIVLDDVIEIGPGDKAVVDGVCVEADGLEIDESLLTG

Sco7            ------SRPRVWRDGQRLELSASEIVIDDSIDLGQGDKIVVDGTVTSGDSLEVDESLLTG

Mav7            ------EAARHATR--TATVSAKSLRPGDVIDLAAPEVVPADARLLEAEDLEVDESLLTG

Mbo3            ------EAARHATR--TATVSAKSLRVGDVIDLAAPEVVPADARLLVAEDLEVDESFLTG

Mle4            ------EAAQHATR--TVTVSAKSLRAGDVIDLAAPEVVPADARVLVAEDLEVDESLLTG

Sco5            ------ETAEFTPEGEPRIVDAAKLHPGHVIELRADDVVPADARLLWEDGLEVDESALTG

Nfa7            ------DAEQVIP--------AHRLRVGDLIRLRAGDVVPADARLIELDDLELDESGLTG

Mbo4            ------AGADDQPR--YIEVRAEELRPGDIIEVRTHEVVPADARVIEEVDVEVDESALTG

Lxy3            -------------TPVTGEIPVEDVVRGDIVHLAAGDMVPADLRIVRAKDLQVNQSMLTG

                                        :   . .          *                 *

Cef8            EPYVVSKSEGSG--------------VISGAINADDALVIRATALAEDSRYASIVGVLRE

Cgl3            EPYVVSKSKGSQ--------------AMSGAVNGDTPLTIVATKLAHDSRYAQIVGVLHE

Blo2            EPVPREVFAGAR--------------VMSGAVNGSTALTMRATQVAADSQYQRILELVAS

Sco1            EPLQVTRQRGEG--------------ARSGAVNAGGAFDLRATAIEQDSTYAGIVRLAQQ

Cgl10           ESVPAEKAADSE--------------VFAGTWLRSGVLRIEAIGIGSDSTLAKIIHRVED

Cgl12           ESMPAEKGQGSD--------------VYAGTWLRSGVLRVEATGIGSDSTLAKIIHRVED

Mav9            ENLPVSVVVGMP--------------VHAGSVVVRGRLVVRARAVGNQTTIGRIITRVEE

Mbo13           ENLPVSVVVGTR--------------VHAGSVVVRGRVVVRAHAVGNQTTIGRIISRVEE

Mle1            ENLPVSVMAGSH--------------VHAGSVVVRGRLMVRASAVGKHTTIGRIVTRVEE

Mbo11           ESVPVEVGPGDE--------------VFAGSINGLGVLQVGVTATAANNSLARIVHIVEA

Nfa10           ESVPVEAGPGAE--------------VFAGSINGNGVLTVEVTTTAEDNSLARIVRIVEA

Cef1            ESIPVEVGPGDQ--------------VLAGSINISGVLEVEATAAGTDNSLTTVVSLVEQ

Mbo14           EPLPVDKSIGDQ--------------VFAGTVNGTGALRIRVDRLARDSVVARIATLVEQ

Nfa8            EPLPVGKTAGDE--------------VFAGTSNGTGTLRIRVDRRAADSVVARIAAMVEE

Sco12           ESLPVLKRPGDD--------------VFAGTLNGTGALRVRVGRDPADSVIARIVTLVEE

Mbo10           ESMPVAKARGDE--------------VFAGTVNGSGVLHLVVTRDPSQTVVARIVELVAD

Cdi1            ESRPVFRDTGDK--------------VVAGTVATDNTVRIRVEATGGDTALAGIQRMVAD

Cgl7            ESRPVYRDTGET--------------VVAGTVATDNTVRIRVEATGGDTALAGIQRMVAD

Cef4            ESRPVFRDTGDR--------------VVAGTVATDNTVRVRVESVGEDTALAGIQRMVAD

Nfa1            ESLPVHKAPGAA--------------VVGATINSNGTLRVRATKVGADTALAQIVQLVQE

Nfa9            ESLPVHKAPGAA--------------VVGATINSNGTLRVRATKVGADTALAQIVQLVQE

Cef5            ESIPVEVTKGSK--------------VTGATLNTSGRLLVEATRIGSDTTLAQMAKLVTE

Cgl1            ESIPVEVTKGSK--------------VTGATLNTSGRLMVKVTRIGADTTLSQMAKLVTD

Cdi3            ESVPVEVAQGSH--------------VTGATMNTSGRLLVTAQRVGADTTLAAMGRLVAE

Sav2            ESVPVDVTVGDT--------------VTGATVNAGGRLVVEATRVGADTQLARMAQLVEA

Sco6            ESVPVDVAVGDT--------------VTGATVNAGGRLVVEATRVGADTQLARMAKLVED

Sco4            ESVPVEVAAGDG--------------VTGATVNAGGRLVVEATRVGADTQLARMARLVED

Nfa5            ESVPVEVGESDA--------------VVGATVNVGGRLVVRATRIGSDTQLAQIARLVEE

Mav8            ESVPVEVGVGDG--------------VTGGTVNAGGRLVVRATGIGDDTQLARMAQLVER

Pac5            ESLPVEVAVGDE--------------VIGATVNTSGRLVVEATAVGSDTELSRIATLVEA

Sav3            ESEPVEVGPGSA--------------VVGGAVNAGGLLLVRATAVGADTQLARITRLVTE

Sco2            ESEPAEVAPGTA--------------VIAGGVNVGGLLAVRATAVGADTRLARITHLVTE

Lxy1            ESVPVEVAVGDE--------------VTAGTIAAGGSFIVRATRVGPDTRVARLVAGVEA

Mbo1            EAKPTRVRPGGQ--------------VIGGTTVLDGRLIVEAAAVGADTQFAGMVRLVEQ

Mle2            EAKPVRVNPGAQ--------------VIGGTVVLNGRLIVEAAAVGDETQLAGMVRLVEQ

Mbo2            EAKPVRAYPAAS--------------VVGGTVVMDGRLVIEATAVGADTQFAAMVRLVEQ

Pac4            EPMPADVTVGSA--------------VLGGTMNLTGRIVARATRVGDHSQLAHMAVLAEE

Twh1            CSIPSRVSIGDT--------------LASGAMNLTGNLTAEVVRVGSDTELSRLISLVQR

Mbo6            ESVPVEKTAGDR--------------VAGATVNLDGLLTVRATAVGADTALAQIVRLVEQ

Cef6            HD-QRTVKVQDK--------------VFAGGLNLEREIKVRVVRTGHRTRIAAVSRWVRE

Cgl2            QD-QRDVKVNDK--------------VFAGSLNLESEIKVRVIRTGHRTRIAAVHRWVKE

Cdi2            IG-RLKVKVNDH--------------VYAGCVNGSNPLKIRVLQTGHRTWFAGITRWVSQ

Sav5            ESAPVIRESGGDRSA-----------VTGGTKVLSDRIVIKITTKPGETFIDRMIALVEG

Sco9            ESAPVIRESGGDRSA-----------VTGGTKVLSDRIVVRITTKPGETFIDRMINLVEG
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Mbo8            ESAPVIRESGGDRSA-----------VTGGTVVLSDRIVVRITAKQGQTFIDRMIALVEG

Nfa3            ESAPVIRESGGDRCA-----------VTGGTTVLSDRIVVRITAAPGQTFVDRMIALVEG

Pac2            ESAPVVRESGGDRSA-----------VTGGTTVLSDRIVVKITSKPGQSFVDRMIALVEG

Mav4            ESAPVIRESGGDRSA-----------VTGGTTVLSDRIVVQITQKPGESFIDRMIALVEG

Cef7            ESNPVVKSPEPVEEE--AGIGDRTSMGFSSTTALTGTGTGVVTATGNDTEIGRITTMLDQ

Cgl6            EAEAVVKGTDPVEAD--AGIGDRTSMAFSGTLVLTGSGTGVVTATGAGTEIGHITTMLAD

Mbo12           ESTPVHKDEVALPEG--TPVADRRNIAYSGTLVTAGHGAGIVVATGAETELGEIHRLVGA

Blo3            ESVPVGKKPDTLTEA--KALGDRANMIFNGTSVTQGTGRAIVTGTGMNTQVGKIADMLSA

Blo4            ESVPSAKAADAVFTDPKTPVADRTNMLYSGCFVTAGNGRAVVTAVGDDTEFGKIARELRA

Blo5            ESRTVRH--------------KVGEQVYSGATAVSGMALVKVNAVGSHSYAATLTAQAKV

Lxy2            ESDSVFK--------------DAGAQLLSGSHVTTGTGYAIVTAVGADSYASRLTSQIRR

Mav1            EADPIAK--------------AVGDSVMSGSFVVAGSGAYRATRVGSQAYAARLAEEASK

Mbo5            EADPIAK--------------DAGDTVMSGSFVVSGAGAYRATKVGSEAYAAKLAAEASK

Nfa6            EADPIGK--------------PVGAQVMSGSYVVSGSGCYRATKVGRDAYAARLAEEASK

Sav1            EADPVVK--------------HAGDSVMSGSFVVAGGGAFKATKVGREAYAAQLAEEASR

Sco11           EADPVVK--------------QPGDQVMSGSFVVAGGGAFRATKVGREAYAAQLAEEASR

Sco7            EADPVVK--------------QPGDPVMSGSFVVAGSGTFTATRVGKEAYASQLADEARR

Mav7            ESLPVDKQVEPVAVN----DPDRASMLFEGSTIVAGHARAIVVATGVGTAAHRAISAVAD

Mbo3            ESLPVDKQVDPVAVN----DPDRASMLFEGSTIVAGHARAIVVATGVGTAAHRAISAVAD

Mle4            ESLPVDKRVDPVAIN----DADRASMLFEGSAIVAGHARAIVVATGVGTAAHRAISAVAD

Sco5            ESLPVDKCVDPAPRAP---VAERYCMVFEGTTVVAGRARAVVVDTGDHTEAARAVALAAR

Nfa7            ESVTVEKQLAATPGAA---LGDRACMVFEGSTVVSGAGTAVVVAVGADTQAGRAAAGAMP

Mbo4            ESLSVTKQVEPTPGVD---LIERRCMLYAGTTVVSGTAVAVVTAVGPDTQERRAAELVSG

Lxy3            ESLPAEKSADPVDGVTEANLLDAPNLGFMGTSVISGSGTGVVIGTGRSTSFGSLSSAVVG

                                             .                              

Cef8            AETNRPEMRRLADRLGAWYTVLALAMGAIGWIIS--------------------GDPTRF

Cgl3            AENNRPEMRRMADRLGAWYTVIALALGGLGWIVS--------------------GDPVRF

Blo2            AQESRPAVVKTADRLAVPFTVLSLVIAGVAWAVS--------------------GVPTRF

Sco1            AGAESAPVVRLADRYAAWFLPLALATAALAWLVS--------------------GSAVRA

Cgl10           AQDDKAKTQTFLEKFSKYYTPGVMIAALAVGLIT--------------------LNVELA

Cgl12           AQDDKARTQTFLEKFSKWYTPGVMIAAAVVGLIT--------------------WDVELA

Mav9            AQHDRAPIQTVGENFSRRFVPTSFIVSAITLAVT--------------------GDVRRA

Mbo13           AQLDRAPIQTVGENFSRRFVPTSFIVSAIALLIT--------------------GDVRRA

Mle1            AQHDRAPIQTVGENFSRCFVPTSFVVSAITLAIT--------------------KDVRRT

Mbo11           EQVRKGASQRLADCIARPLVPSIMIAAALIAGTGSV-LGNPL------------VWIERA

Nfa10           EQARKGDAQRLADKIAKPLVPGIMIAAAAIAVIGAI-LGDPV------------TWIERA

Cef1            AQHEKGDRARIADRLARPLVPGVLILAALVAVIGSL-LGDPD------------VWIERA

Mbo14           ASQTKARTQLFIEKVEQRYSIGMVAVTLAVFAVPPL-WGETLQ-----------RALLRA

Nfa8            AVRTKARTQLFIEKVEQRYSVGMVVATLAVFAVPML-LGDTLQ-----------RALLRA

Sco12           ASRTKAPTQLFIEKIEQRYSVGVVVATLAVFGIPLA-FGAGLT-----------DALLRA

Mbo10           ASATKAKTQLFIEKIEQRYSLGMVAATLALIVIPLM-FGADLR-----------PVLLRA

Cdi1            AQESSSRAQALADRAAALLFWFALISALITAVVWTIIGSP--D-----------DAVVRT

Cgl7            AQASSSRAQALADRAAAFLFWFALITALITAVVWTIIGSP--D-----------DAVVRA

Cef4            AQSSSSRAQALADRAAGWLFWFALIAGIITAIVWTIIGSP--D-----------QAVVRT

Nfa1            AQNSKAPGQRLADKAAFWLVFVALIGGGVTLAAWLLLSDRPFS-----------AAILFA

Nfa9            AQNSKAPGQRLADKAAFWLVFVALIGGGVTLAAWLLLSDRPFS-----------AAILFA

Cef5            AQSKKAPVQRLVDRISQVFVPVVIVISILTLAGHLLFTDHGLA-----------AAFTAA

Cgl1            AQSKKAPVQRLVDQISQVFVPVVIVIAIATLIAHLVFTDAGLA-----------PAFTAA

Cdi3            AQSNKAPVQKLVDKISQIFVPAVIVISLITLAVHLA-TGSATA-----------DAFAAA

Sav2            AQNGKAEVQRLADRISGVFVPVVLLIALGTFGVWLA-VTDDTV-----------AAFTAA

Sco6            AQSGKAQVQRLADRISGIFVPVVLLIAFATFGGWLG-ATGDTV-----------AAFTAA

Sco4            AQNGKAAAQRLADRISGVFVPVVIALALATLGFWLG-NGSGPA-----------AAFTAA

Nfa5            AQTGKAQAQRLADRISGIFVPIVIALAVATLGFWLG-TGGSVA-----------AAFTAA

Mav8            AQSGKADAQRLADRVSGVFVPVVLLLAVATLAGWLT-AGGTLA-----------TALTAA

Pac5            AQTSRSKTQDLADKVSSIFVPTVLIISALTMIVWAV-LGQGVT-----------AAFTAG

Sav3            AQAGKARAQRLADSVAGVFVPVVLALAVTALGFWLG-AGADPQ-----------AAITAC

Sco2            AQAGKARAQRLADKVAGVFVPVVLTLAATVLGFWLG-AGADPQ-----------AAITAS

Lxy1            AQLAKTRAQRLADRVSSVFVPVVLGLAVLTFLTWVV-VAGDPA-----------VALSPA

Mbo1            AQAQKADAQRLADRISSVFVPAVLVIAALTAAGWLI-AGGQPD-----------RAVSAA

Mle2            AQQQNANAQRLADRIASVFVPCVFAVAALTAVGWLI-AGSGPD-----------RVFSAA

Mbo2            AQTQKARAQRLADHIAGVFVPVVFVIAGLAGAAWLV-SGAGAD-----------RAFSVT

Pac4            AQARKANVQRLVDKVVEIFVPAVLAIVVLTFFGWWI-AGAGTR-----------HALSAG

Twh1            AQ--KPKLVRVADRVSGVFVPVVLILSLVTLFAHWV-VTDSLA-----------GSLSAA

Mbo6            AQGDKAPVQRLADRVSAVFVPAVIGVAVATFAGWTL-IAANPV-----------AGMTAA

Cef6            ATVKENRHNRAALRSAATLVPVALILAVGDFILWAL-ISGNIN-----------AAFLTA

Cgl2            ATLKENRHNRAAIRSAGNLVPITFTLAVVDFCLWAL-ISGNIN-----------AAFTTT

Cdi2            ASVHQNHADAVATRAASMLVPVSFVIAATDFALWAL-ITNNLN-----------QAFATA

Sav5            AARQKTPNEIALNILLASLTIVFLLAVATLPPFADYAGTH--------------LTMVVL

Sco9            AARQKTPNEIALNILLASLTVVFLLACATLPPFADYAGTH--------------LDMIVL

Mbo8            AARQQTPNEIALNILLAGLTIIFLLAVVTLQPFAIYSGGG--------------QRVVVL

Nfa3            AARQKTPNEIALNILLAALTVVFLLAVVALGPMSAYAGAE--------------RGPVEL

Pac2            SGRQKTLNEIALNILLASLSIVFVLVTLTLNPIASLAARP--------------VSVTVL

Mav4            ANRQKTPNEIALNILLAALTIIFVFAVATLQPLAIYSKVNNPGVPDTQALNTSGVTGIVM

Cef7            VDSVDTPLTRTMSRFSATLAVVCVVLAVIMLVVSWLVHGT-----------PFEQLIMSA

Cgl6            VDSVDTPLTRSMKKFSSALAIVCVFLAILMLVVAGLVHHT-----------PLEELILSA

Mbo12           AEVVATPLTAKLAWFSKFLTIAILGLAALTFGVG-LLRRQ-----------DAVETFTAA

Blo3            TEDEKTPLQKEMDYVSKILGIAVCVIAVVVLVALAVLEGFN-------DVHDVIDSLLLA

Blo4            ANTGMTPLQEKLAKLGKVIAVVGSIVAALVFVLQVARFVASGTA----SFDTISEAFITS

Blo5            YKKTVSDLNKGINTILKFMTFLVVPLCILLILSQIHTVGGWGTAL---STGEWRQAVVSA

Lxy2            HSLVHSELRHATNRILVALSWILGPVILITLVGRVLAYGGWSQLF---LDERWRQALLDA

Mav1            FTLVKSELRNGINRILQFITYLLVPAGLLTIYTQLFTT-----------HAGWQKSVLRT

Mbo5            FTLVKSELRNGINRILQFITYLLVPAGLLTIYTQLFTT-----------HVGWRESVLRM

Nfa6            FTLVHSELRSGIDRILKFITVLLVPAGLLSIYNQLFSS-----------GESWRPAVTGM

Sav1            FTLVHSELRTGISTILKYVTWMMVPTAIGLVISQLVVK-----------QNDFKNSVART

Sco11           FTLVQSELRSGISTILKYVTWMMVPTAIGLILSQLLAK-----------DNDLDDSIART

Sco7            FSLVNSELRNGIDRILKFVTYAIVPAGIALIITQFVVN-----------DDNFSEAIRRM
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Mav7            VETAAGVQARLRELTSKVLPLTLAGGAAVSTLALLRRA-------------SLRQAVADG

Mbo3            VETAAGVQARLRELTSKVLPMTLAGGAAVTALALLRRA-------------SLRQAVADG

Mle4            VEVSAGVQARLRELTSKVLPLTLAGGAAVTGLALLRRA-------------SLRQAVADG

Sco5            TPSAAGVQARLQELTRKALPLTLAGGAAVTGLSLLRGA-------------PIRQAVAGG

Nfa7            PE-KGGVQAQLRRLTDRALPLTLAGGTAVTALGGLRRQ-------------PLRTAIADG

Mbo4            DLSSVGLQHQLSRLTNQAWPVSMTGGALVTGLGLLRRR-------------GLRQAVASG

Lxy3            ARPETAFDTGIRRVTVTLIRFMLVMVPTVFVINGLTKDWT--------------SAFLFG

Cef8            LAVVVIATPCPLLIGVPVAIIGAINLAAKRGIVIKNPGILEEVSQVDTVMFDKTGTLTYG

Cgl3            LAVVVVATPCPLLIAVPVAIIGAISLAARRGIIVKNPGMLENASGVKTVMFDKTGTLTYG

Blo2            AQVLVLATPCPLLIAAPVAYIAGTGRLAAAGVLIKAQDVLENLGRVTQVFFDKTGTLTVK

Sco1            VAVLVVATPCPLLLAAPVAVVSGLSRASRRGVVVRDGGALENLGRARTLLLDKTGTLTVG

Cgl10           LTLLVIACPGALVISIPVSIVAGIGRSAKDGVLIKGGEYLETSAKVDTVVVDKTGTLTNG

Cgl12           LTLLVIGCPGALVISIPVSIVAGIGRAARDGVLIKGGEYLETAAKVDVVVVDKTGTLTTG

Mav9            MTMLLIACPCAVGLATPTAISAAIGNGARRGILIKGGSHLEQAGQVDAIVFDKTGTLTVG

Mbo13           MTMLLIACPCAVGLSTPTAISAAIGNGARRGILIKGGSHLEQAGRVDAIVFDKTGTLTVG

Mle1            MTVLLIACPCAVGLATPTAISAAIGNGARRGILIKGGSHLEQAGRVDAILFDKTGTLTVG

Mbo11           LVVLVAAAPCALAIAVPVTVVASIGAASRLGVLIKGGAALETLGTIRAVALDKTGTLTAN

Nfa10           LVVLVAASPCALAISVPVTVVAAIGAASKLGVLVKGGAALEAMGRVREVALDKTGTLTAN

Cef1            LVVLVAASPCALAISVPVTVVSAIGAASRFGVVIKSGAAFERLGGIQHLALDKTGTLTRN

Mbo14           MTFMIVASPCAVVLATMPPLLAAIANAGRHGVLAKSAIVMEQLGTTTRIAFDKTGTLTRG

Nfa8            MTFMIVASPCAVVLATMPPLLAAIATAGRHGVLVKSAVVMERLGTTTRVAFDKTGTLTRG

Sco12           MTFMIVASPCAVVLATMPPLLSAIANAGRHGVLVKSAVAMERLGEIDTAALDKTGTLTEG

Mbo10           MTFMIVASPCAVVLATMPPLLSAIANAGRHGVLVKSAVVVERLADTSIVALDKTGTLTRG

Cdi1            VTVLVIACPHALGLAIPLVIAISSERAAKSGVLIKDRMALERMRTIDVVLFDKTGTLTEG

Cgl7            VTVLIIACPHALGLAIPLVIAISSERAAKSGVLIKDRMALEHMRTIDVVLFDKTGTLTEG

Cef4            VTVLIIACPHALGLAIPLVIAISTERAARSGLLIKDRLALERMRTVDVVLFDKTGTLTEG

Nfa1            ITVVVITCPDALGLATPTAIMVGTGLGAKRGVLFKNAMALETSARIQVVVMDKTGTLTKG

Nfa9            ITVVVITCPDALGLATPTAIMVGTGLGAKRGVLFKNAMALETSARIQVVVMDKTGTLTKG

Cef5            VAVLIIACPCALGLATPTALLVGTGRGAQLGLLIKGPEILESTKKVDTIVMDKTGTVTSG

Cgl1            VAVLIIACPCALGLATPTALLVGTGRGAQLGLLIKGPEILESTKKVDTIVLDKTGTVTTG

Cdi3            VAVLIIACPCALGLATPTALLVGTGRGAQMGLVIKGPEVLEQARNIDTVVLDKTGTITTG

Sav2            VAVLIIACPCALGLATPTALMVGTGRGAQLGILIKGPEVLESTRRVDTVVLDKTGTVTTG

Sco6            VAVLIIACPCALGLATPTALLVGTGRGAQLGILIKGPEVLENTRRVDTVVLDKTGTVTTG

Sco4            VAVLIIACPCALGLATPTALMVGTGRGAQLGILIKGPEVLESTRKVDTIVLDKTGTVTTG

Nfa5            VAVLIIACPCALGLATPTALMVGTGRGAQLGVLIKGPEILESTRRVDTILLDKTGTVTTG

Mav8            VAVLIIACPCALGLATPTALLVGTGRAAQLGVLIKGPEVLETTRAVDTVVLDKTGTVTTG

Pac5            VAVLIIACPCALGLATPMALLAGTGRGARLGIVIKGAGSLERARGIDVMAMDKTGTLTTG

Sav3            VAVLVVACPCALGLATPTALMAATGRGAQLGVLVTGPQALEGLQHIDAVVLDKTGTLTTG

Sco2            VAVLVVACPCALGLATPTALMAATGRGAQLGVLVSGPQALEGLRHIDVVVLDKTGTLTSG

Lxy1            VAVLIVACPCALGLATPTALLVGTARAAQRGIQLSGPDALERAGRIDTVVFDKTGTLTTG

Mbo1            LAVLVIACPCALGLATPTAMMVASGRGAQLGIFLKGYKSLEATRAVDTVVFDKTGTLTTG

Mle2            IAVLVIACPCALGLATPTAMMVASGRGAQLGILLKGHESFEATRAVDTVVFDKTGTLTTG

Mbo2            LGVLVIACPCALGLATPTAMMVASGRGAQLGIFIKGYRALETIRSIDTVVFDKTGTLTVG

Pac4            LSVLVIACPCALGLATPTALMVGVGRGGQLGILIKGPEALEASGRIDTVVLDKTGTVTSG

Twh1            VAVLVIACPCALGLATPMAILSGMLRGLQLGILIRSTSALES--RLSVVVLDKTGTLTEN

Mbo6            VAVLIIACPCALGLATPTAIMVGTGRGAELGILVKGGEVLEASKKIDTVVFDKTGTLTRA

Cef6            LSILAGVGPMSLALSTTLATRNSVEAAARRGILVSSGETLRIIDDVDTVIFNRLGTLTDG

Cgl2            LAVLACVAPVALALSAPLATRNSIEAAARHGILVRSGEIFRVLDDVDTAVFNRVGTLTDG

Cdi2            LAVLGCVSPVALATSASLAMRKSIEDAARQGVLIQSGETLRVIDTVDTVIFNRVGALSKA

Sav5            VALLVCLIPTTIGALLSAIGIAGMDRLVQRNVLAMSGRAVEAAGDVSTLLLDKTGTITLG

Sco9            VALLVCLIPTTIGALLSAIGIAGMDRLVQRNVLAMSGRAVEAAGDVSTLLLDKTGTITLG

Mbo8            VALLVCLIPTTIGALLSAIGIAGMDRLVQHNVLATSGRAVEAAGDVNTLLLDKTGTITLG

Nfa3            IALLVCLIPTTIGALLSAIGIAGMDRLVRRNVLATSGRAVEAAGDIDTLLLDKTGTVTFG

Pac2            VALLVCLVPTTIGALLSAIGIAGMDRLVQHNVLAMSGRAVEAAGDVTTLLLDKTGTITYG

Mav4            VSLLVCLIPTTIGALLSAIGIAGMDRLVQRNVLAMSGRAVEAAGDVNTLLLDKTGTITLG

Cef7            IGFAVAAIPEGLPAVIAITLALGVQSMAGRNAITRQLNSVETLGSVTTICSDKTGTLTRN

Cgl6            IGFAVAAIPEGLPAVIAITLALGVQKMAARNAITRRLNSVETLGSVTTICTDKTGTLTRN

Mbo12           IALAVGAIPEGLPTAVTITLAIGMARMAKRRAVIRRLPAVETLGSTTVICADKTGTLTEN

Blo3            VSLAVAAVPEGLAAILTVVLALGVQRMAAHNAIVKKLHSVETLGSASVICSDKTGTLTRN

Blo4            ITLIVAAVPEGLPTIVAACLAVNIIKMSKQNALVKKMVACETIGCINVICSDKTGTLTQN

Blo5            VAGVVGMIPEGLVLLTSLNFAVAAMRLARHNTLVQELESVETLARVDALNLDKTGTITDG

Lxy2            VAAVIGMIPEGLVLLTSLAFGVAAIQLAASKVLVQELAAVEVLARVDVLCLDKTGTLTSG

Mav1            VGALVPMVPEGLVLLTSVAFAVGVVRLGQRRCLVQELPAIEGLARVDVVCADKTGTLTES

Mbo5            VGALVPMVPEGLVLMTSIAFAVGVVRLGQRQCLVQELPAIEGLARVDVVCADKTGTLTES

Nfa6            VAALVPMVPEGLVLMTSIAFAVGVVRLGRRKCLVQELPAIEGLARVDVVCADKTGTLTEN

Sav1            VGGIVPMVPEGLVLLTSVAFAIGVIRLGRRNVLVQELPAIEGLARVDTVCLDKTGTLTEG

Sco11           VGGIVPMVPEGLVLLTSVAFAIGVVRLGRKQCLVQELPAIEGLARVDTVCLDKTGTLTEG

Sco7            VGGLVPMVPEGLVLLTSLAFAVGVVRLGKKQCLVQELPAIEGLARVDTVCLDKTGTLTEA

Mav7            VAIAVAAVPEGLPLVATLSQLSAAQRLTARGALVRAPRTIEALGRVDTVCFDKTGTLTEN

Mbo3            VAIAVAAVPEGLPLVATLSQLAAAQRLTARGALVRSPRTIEALGRVDTICFDKTGTLTEN

Mle4            VAIAVAAVPEGLPLVATLSQLAAAQRLTAKGALVRSPRTIEALGRVDTICFDKTGTLTEN

Sco5            VSVAVAAVPEGLPLVATVAQLAAARRLSRRGVLVRTPRTLEALGRMDTVCFDKTGTLTEN

Nfa7            VGVAVAAVPEGLPLVATVAQLAAARRLSRFGVLVRASRTVEALGRVDTLCFDKTGTLTEG

Mbo4            IAVTVAAVPEGMPLVATLAQQASARRLSHFGALVRIPRSVEALGRVDMVCFDKTGTLSEN

Lxy3            VTTAVGLTPEMLPLIVTANLAKGAQFMAKRKVIVKRLNSIQNLGAIDILATDKTGTLTED

                        *  :                            .          :: *:::  

Cef8            RPVITHFQTADG-----------------------------------------------L

Cgl3            RPVITDIHTAPG-----------------------------------------------V

Blo2            QPQVVRVEMLPGAAT------------------------------------------R-L

Sco1            RPCVLDVVAAPG-----------------------------------------------H

Cgl10           RPELTNVDVLDPA----------------------------------------------Y

Cgl12           RPELTDVEVIEPA----------------------------------------------Y

Mav9            RPVVTNIVAMHKD----------------------------------------------W

Mbo13           RPVVTNIVAMHKD----------------------------------------------W

Mle1            RPVVTNIVAMHKD----------------------------------------------W

Mbo11           RPVVIDVATTNGA-----------------------------------------------
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Nfa10           KPAVVEISAVAGT-----------------------------------------------

Cef1            QPTVADVVTTGAT-----------------------------------------------

Mbo14           TPELAGIWVYERR----------------------------------------------F

Nfa8            VPRVAELHVLDAA----------------------------------------------H

Sco12           TPEVTAVTPAAGAG---------------------------------------------V

Mbo10           IPRLASVAPLDPNV---------------------------------------------V

Cdi1            AHAVTGVAAAVG-----------------------------------------------V

Cgl7            AHAVTGVAPATG-----------------------------------------------I

Cef4            AHAVTDVAAAAG-----------------------------------------------V

Nfa1            EPEVTDVITDG------------------------------------------------I

Nfa9            EPEVTDVITDG------------------------------------------------I

Cef5            VMSVHDVTTAPG-----------------------------------------------F

Cgl1            TMSVTDVTAIN------------------------------------------------Y

Cdi3            DMQVRNVYGHPS-----------------------------------------------W

Sav2            RMTLQEVYVAEG-----------------------------------------------A

Sco6            RMTLHEVYAAEG-----------------------------------------------T

Sco4            RMTLLAVHTADG-----------------------------------------------T

Nfa5            TMTLLDVHAAEG-----------------------------------------------E

Mav8            AMTVLDVVAADG-----------------------------------------------T

Pac5            RMAVVAVWDESGRVV------------------------------------------NIS

Sav3            HMSVARVTVVPDG----------------------------------------------L

Sco2            HMSVARVTAMPRG----------------------------------------------I

Lxy1            RMTLLETVAG-TG----------------------------------------------W

Mbo1            RLQVSAVTAAPG-----------------------------------------------W

Mle2            QLKVSAVTAAPG-----------------------------------------------W

Mbo2            QLAVSTVTMAGSGT-------------------------------------------SER

Pac4            EMTLVATLPAKG-----------------------------------------------Q

Twh1            RVSLSKLIPAPG-----------------------------------------------Q

Mbo6            RMRVTDVIAGQR-----------------------------------------------R

Cef6            VMNVETVTADTGE-----------------------------------------------

Cgl2            EMTVETVTADKGE-----------------------------------------------

Cdi2            GMSVEKVTADRGE-----------------------------------------------

Sav5            NRQASEFVPVTG-----------------------------------------------T

Sco9            NRQAAEFVPVRG-----------------------------------------------V

Mbo8            NRQATEFVPING-----------------------------------------------V

Nfa3            NRRATALHPAPG-----------------------------------------------V

Pac2            NRRASEFIPMPG-----------------------------------------------V

Mav4            NRQAAAFIPLAG-----------------------------------------------V

Cef7            EMTVRALVTARGSYEVTGDGYEPVGTISDRDTGEEVHPGD---AADIHALAQVAANVCDA

Cgl6            EMTVRAIATGTSLYDVSGAGYEPLGEIRLKD-GEQVSKQD---FPDLYAMALVAANVNDA

Mbo12           QMTVQSIWTPHGEIRATGTGYAPDVLLCDTD-DAPVPVNA---NAALRWSLLAGACSNDA

Blo3            EMTVERVVTPSGEVQITGTGYAPEGRMVMTGGVSPESEQAQIVADEVVATLVAGTLANDG

Blo4            RMTVIEAYN------APGRALEKPEQIRNRMLLENFCVNG-----------TADVTFPGA

Blo5            GIAFNRLVMLDS-------------------------------------------ANAAA

Lxy2            ELVLEGTEPLDG-------------------------------------------S--VP

Mav1            GMRVARVDELDG-------------------------------------------SG-HD

Mbo5            GMRVCEVEELDG-------------------------------------------AGRQE

Nfa6            GMRLAEVRALDD-------------------------------------------ED-EA

Sav1            GMDVTELRPLGG-------------------------------------------AD-EA

Sco11           GMDVTDLRVLDG-------------------------------------------AD-ER

Sco7            SMDVDEVLPL---------------------------------------------LP-EL

Mav7            RLRVVCAVPDDVNP-----------------------------HDPFPELTAPQSAELVR

Mbo3            RLRVVCALPSSTAAE----------------------------RDPLPQTTDAPSAEVLR

Mle4            RLRVVCAVPNTRMP-----------------------------HDPLPDITDPHSAAVLR

Sco5            RLRLSRVAG-----A----------------------------DGTVRRSGDPETADTVR

Nfa7            KLRLTTLADLD--------------------------------EQWEPDTDSDRARRLLR

Mbo4            RLRVAQVRP----------------------------------------VAGHSREEVLR

Lxy3            RIVLEQHLNTAGRTS--------------------------------------------E

Cef8            DEDYALALAAAVERYSRHPLATAIVEE-------------------------ADARGVDK

Cgl3            EEDTVLALAASVERYSRHPLADAIREG-------------------------AKARELHL

Blo2            NEDHVLMMAGAVESYSVHILSKGIAKAGAEALARLRQRFEDGQRLCPEPEASWPGHGREY

Sco1            VPAEVLRVAASLDQLSPHVLAQAIVDA-------------------------ARTRRLEL

Cgl10           SDDEVLTLAARAETASEHPLAEAIIRGAEN-------------------------RGLTV

Cgl12           SQGEVLELAARAETASEHPLADAIIRGAQD-------------------------RGLST

Mav9            EPEQVLAYAASSEIHSRHPLAEAVIRSTEE-------------------------RHITI

Mbo13           EPEQVLAYAASSEIHSRHPLAEAVIRSTEE-------------------------RRISI

Mle1            SPEQVLAYAASSEIHSRHPLAEAVIRSTEE-------------------------RHISI

Mbo11           TREEVLAVAAALEARSEHPLAVAVLAATQ-----------------------------AT

Nfa10           EQATVLAVAAALESRSEHPLARAILAAVD-----------------------------TF

Cef1            SRAEVLGWAAALEAHSTHPLAAAITAATP-----------------------------EV

Mbo14           TDDELLRLAAAAEYPSEHPLGAAIVKAAQS-------------------------RRIRL

Nfa8            SPDEVLRLAAAAEHPSEHPLAAAVVGAARE-------------------------RGLRL

Sco12           DEDALLALAAAAEHPSEHPLARAIVAAARA-------------------------RGLHI

Mbo10           DARRLLQLAAAAEQSSEHPLGRAIVAEARR-------------------------RGIAI

Cdi1            TEGELLALAAAAEADSEHPVARAIVAAAAAHPE----------------------ASRRQ

Cgl7            AEGELLALAAAAEADSEHPVARAIVTAAAAHPE----------------------ASQRQ

Cef4            STGQLLAVAAAAEADSEHPVARAIVTAAAEHPE----------------------AAKQQ

Nfa1            GETEVLRLIAAVERESEHPLAQAVVRYAEN-------------------------AGVGQ

Nfa9            GETEVLRLIAAVERESEHPLAQAVVRYAEN-------------------------AGVGQ

Cef5            DRDEVLTLAAAVESASEHPIAQAIAAAPR----------------------------AAL

Cgl1            SETEILEFAAAVESASEHPIAQAIAKA------------------------------AEH

Cdi3            QEQDVLRLAGAVEQASEHPIARAITAAAVAQT-----------------------RTGTL

Sav2            AEKEVLRLAGALEHASEHPIARAITAGAQERA-------------------------GAL

Sco6            DEEELLRLAGAVEHASEHPVARAIAAGAEARL-------------------------GTL

Sco4            DEADVLRLAGALEHASEHPIAQAVAAGATERA-------------------------GAL

Nfa5            DADRVLAVAGALEHSSEHPIARAIAEAARAR--------------------------GEL

Mav8            DRATLLRYAGALEAASEHPIAHAIARDAKAEL-------------------------GPL
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Pac5            DNPPALAVTAALEVGSEHPISRAIVEACP-----------------------------GV

Sav3            GRDAVLRLAGGVEQGSEHPLGRAVSAYARREL-----------------------REQRL

Sco2            GEEQAVRLAGAVEQGSEHPLGQAVTAYARRTM-----------------------PTGSL

Lxy1            AADEALRLAAAAERGSEHPLGRAIAAEVP-----------------------------AV

Mbo1            EADQVLALAATVEAASEHSVALAIAAATT-----------------------------RR

Mle2            QANEVLQMAATVESASEHAVALAIAASTT-----------------------------HR

Mbo2            DREEVLGLAAAVESASEHAMAAAIVAASP-----------------------------DP

Pac4            DVDRAHRYAAALDQHSTHPVAKAVVAAVKG----------------------------TI

Twh1            DVNDLLRLSASLEAGSEHPLARAVVMAAKDKG-------------------------LVL

Mbo6            QPNQVLRLAAAVESGSEHPIGAAIVAAAHERG-------------------------LAI

Cef6            DPELVLRVAGALAMESDHPVSQALVRAAREARDTGAGGEDIP--------HWIEVGTVDI

Cgl2            DPELVLRVAGALAMESHHAISKALVKASREARDTGAGGEDVP--------HWIEVGNVEI

Cdi2            NPDLVLRVAGALAMESDHPVSRALVRAAREARDAST-DDSIP--------GWIDVTHSEI

Sav5            TEAEVADAAQLSSLADETPEGRSIVVLAKETYGLRERHQ-------------GELSGAEW

Sco9            TEAELADAAQLSSLADETPEGRSIVVLAKEKYGLRERHQ-------------GELVGAEW

Mbo8            SAEAVADAAQLSSLADETPEGRSIVVLAKDEFGLRARDE-------------GVMSHARF

Nfa3            TASELAAAARLSSLADGTPEGRSIVDLCAADHGLPTLPS-------------ADEGRAEF

Pac2            SDKEIRDAAARSSLADPTPEGTSIVDLAREQ-GFVPDAC-------------GEQG--KV

Mav4            PPEELADAAQLSSLADETPEGRSVVVFAKQHFGLRARTP-------------GELSQAQW

Cef7            QIREVDGAWQLVGEPTDGGIRAFAMKTG----------------------VEPAPRLAEV

Cgl6            EIYQEDGMWRLSGEPTDGGIRAFAMKTN----------------------AEILTRTAEV

Mbo12           ALVRDGTRWQIVGDPTEGAMLVVAAKAGFNPERL----------------ATTLPQVAAI

Blo3            ELREENGRWEIVGDPTEVSLIVAARKVKADR--K----------------IKRYTRVGEI

Blo4            TEAEAGAMPEFIGNPTECALLVAAHKAGLDYRIR----------------RERATVLHTY

Blo5            EQAATQALYDCCNEEQPNGTGQAVLAGLKA--QG----------------YGAGAVESRV

Lxy2            GELAEVALAAFGADDTGNATSGILATRFVS--DR----------------F---RVERRI

Mav1            RIADVLAALAA-ADPRPNASMRAIAQTYSR--------------------PPGWTVTATA

Mbo5            SVADVLAALAA-ADARPNASMQAIAEAFHS--------------------PPGWVVAANA

Nfa6            QVRAALAAMAA-DDPRPNASVQAIAEALPD--------------------APGWTHTAVA

Sav1            YVRKVLGALGE-SDPRPNASLQAIINAYQD--------------------SDDWRCTESL

Sco11           HVRAVLGALGA-SDPRPNASLQAIIDTYPDD-GS----------------AGAWRNTRSL

Sco7            PVDAVLGALGA-ADERPNASLQAIIESYPA--------------------PEGWRRTATA

Mav7            AAARASARPQ-EGQGHAHATDEAILTAASSLNG---------------QRDSDWSMIAEV

Mbo3            AAARASTQPH-NGEGHAHATDEAILAAASALAGS-----------LSSQGDSEWVVLAEV

Mle4            DAARASTQPH-DGQGHTHATDEAILTAASSLNS---------------HTDSTWSLIAEV

Sco5            TAARACPRLDGDGARPTHATDEAILDAAG--------------------DDPGWTQEEGL

Nfa7            AAARACPDPA--DGPVLHATDRAVLDAAEVLGD----------------EAHRWDPIEEI

Mbo4            CAAHAAPASN---GPQVHATDVAIVQAAAAAAASG----------TDGAEPGAAEPAAHL

Lxy3            TTLGYAAANSLFQTGLRNLLDDAVVAAAGPDELDR--------------IRREWTFVDEV

Cef8            LTVDSISEKPGQGLTGVVDG------LEVKLT----------------------------

Cgl3            PDVVEVSERPGQGLTGTVGE------HLVRIT----------------------------

Blo2            PVVKNINEDAGKGVSGEVNG------HAVRVGRLSFAAAGEDGFLAVGEAAPLSPRSGQL

Sco1            SAPTEVTEEPGRGASGVVEG------HRVFIGR---------------------------

Cgl10           AMVEKAEPVAGRGIRADVDG------ATVAVGSAD-----------------------LL

Cgl12           TLVEAAENITGRGIIANVDG------QAVAVGSAE-----------------------LL

Mav9            PPHEECEVLVGLGMRTWADG------RTLLLGSPS-----------------------LL

Mbo13           PPHEECEVLVGLGMRTWADG------RTLLLGSPS-----------------------LL

Mle1            PPHEECEVLVGLGMRTWADG------RTLLLGSPS-----------------------LL

Mbo11           TAASDVQAVPGAGLIGRLDG------RVVRLGRP--------------------------

Nfa10           TPATDVEAVTGAGLTGLVDG------RPARLGRP--------------------------

Cef1            PAAAEVTEVAGEGITGLVDG------TRIAVGSP--------------------------

Mbo14           PTVGEFTAHPGCRVTARVDG------HVIAVGSATAL---------------------LG

Nfa8            PPAADFVAVPGRGVAATVAG------KRVEVGSP--------------------------

Sco12           APADDFTAAPGRGVTAVIDG------RTVHVGRA--------------------------

Mbo10           PPAKDFRAVPGCGVHALVGN------DFVEIASP--------------------------

Cdi1            IRATGFSAASGRGVRATVDG------AEILVGGPNML-----------------------

Cgl7            LRATGFTAASGRGIRATVDG------AEILVGGPNML-----------------------

Cef4            LGGSNFTAATGRGVRATVEG------VDVFVGGPNML-----------------------

Nfa1            VRAEKFENVPGHGAIAEVEG------RRVVVGN-RRL-----------------------

Nfa9            VRAEKFENVPGHGAIAEVEG------RRVVVGN-RRL-----------------------

Cef5            PEVTGFQNTAGRGVTGVVDG------RTVTVGRPS-------------------------

Cgl1            EQVTDFQNTAGQGVTGVVRG------HEVRVGRPS-------------------------

Cdi3            PKVTDFNNQAGHGVAGTVED------HRVWVGRP--------------------------

Sav2            PAPERFENVPGLGVRGRVEG------HEVLVGR---------------------------

Sco6            PGAEDFENVPGRGARARVAG------HEVAVGR---------------------------

Sco4            PTPEDFANVPGLGVQGVVEG------HAVLVGREKLL-----------------------

Nfa5            APVRDFANLAGLGVQGTVDG------HEVLVGRPRLL-----------------------

Mav8            PTPTGFRAVGGGGVHGRVDG------HAVAVGRPRWL-----------------------

Pac5            APAEDFRALPGLGVSGTVNG------LPAKAGRVS-------------------------

Sav3            PDVGEFSAMPGRGVRGRVEG------RLVEVLAPD-------------------------

Sco2            PEVTDFAALPGRGVRGRVEG------RLVEVTAPD-------------------------

Lxy1            GPVTGFRALPGVGVTACVAG------REVSVGKPG-------------------------

Mbo1            DAVTDFRAIPGRGVSGTVSG------RAVRVGKPSWI-----------------------

Mle2            EPVANFRAVPGHGVSGTVAE------RAVRVGKPSWI-----------------------

Mbo2            GPVNGFVAVAGCGVSGEVGG------HHVEVGKPSWI-----------------------

Pac4            PACPSPCTLAGRGVSGEVEG------HRVMVGNPAFL-----------------------

Twh1            ESFSDFENHPGFGVTGKVAG------RDILVGRLG-------------------------

Mbo6            PAANAFTAVAGHGVRAQVNG------GPVVVGRRKLV-----------------------

Cef6            TEEGSFHGTVEVPLRDSDGV------VRLRAVDALLWR----------------------

Cgl2            TEAGSFQATIELPLIKPSGE------KIMRTTEALLWR----------------------

Cdi2            DEEGSFRGFVELPVG-----------EEARSVEAVLWR----------------------

Sav5            IAFTAQTRMSGVDIDG----------RKIRKGAAGSVIAWVREQGG--------------

Sco9            IGFTAQTRMSGVDADG----------RKVRKGAAGSVVAWVRERGG--------------

Mbo8            VPFTAETRMSGVDLAEVSGI------RRIRKGAAAAVMKWVRDHGG--------------

Nfa3            VAFSAHTRMSGLDLDS----------ARIRKGAADAVTAWVREQGG--------------

Pac2            VPFTAQTRMSGIDLPDG---------TKIRKGAGSAVRAWLTESHIN-------------

Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
Mav4            VAFSATTRMSGVDLDG----------HSLRKGAASSVAEWVR------------------

Cef7            PFDSSYKYMATLHEGDGEQ-------IMLVKGAPDRLLDRSTRQGEGA------------

Cgl6            PFDSAYKYMATLHTIDGAN-------TMLVKGAPDRLLDRSAQQRNGE------------

Mbo12           PFSSERQYMATLHRDGTDH-------VVLAKGAVERMLDLCGTEMGADGA----------

Blo3            PFTSERKRMSIIAKDSTDSD----KLTVFAKGAPDVLLSYCTRIRVGGQVRK--------

Blo4            PFSSETKSMTTVVRDGDGI-------TVFAKGSPEKMLDLCAVD----------------

Blo5            PFSSARKWS----AVRKSGE-------TWYMGAPEVIISALEGD----------------

Lxy2            PFSSATKYSGLEMRVGDERS-------SWVLGAPERVLAAHE------------------

Mav1            PFKSATKWSGVSFAGHG----------DWVMGAPDVLLDSGS------------------

Mbo5            PFKSATKWSGVSFRDHG----------NWVIGAPDVLLDPAS------------------

Nfa6            PFSSAKKWSGLSFGEHG----------DWLLGAPDVLLDRES------------------

Sav1            PFSSARKYSGASFSEGNGES----S--TWLLGAPDVLLPADD------------------

Sco11           PFSSARKYSGATFDEGDGAA----G--TWLLGAPDVLLPEDD------------------

Sco7            PFSSARRWSGASFAEPSGTE----S--AWLLGAPDTMLPAGH------------------

Mav7            PFESSRGFAAAIGTVGNANGNPSDTPVLILKGAPEVILPRCRFADPEAD-----------

Mbo3            PFESSRGYAAAIGRVG-----TDGIPMLMLKGAPETILPRCRLADPGVD-----------

Mle4            PFESSRGYAAAIGITG-----NGKAPMLMLKGAPEKILPRCRFADPEAD-----------

Sco5            PFETSRGYAAAVGRED-----GTGAAVLVVKGAPETVLPACAGLP---------------

Nfa7            PFESNRGYAAAIGQTT-------RRLRLVVKGAPEVVLPRCSKVRTGDQPKQA-------

Mbo4            PFRSGRSFSASVSGTE-----------LTVKGAPEVVLAACEGIG---------------

Lxy3            PFDFDRRRMSVVVDRGDAHV-------LIAKGATEEMLAACVSERVSG----------MD

Cef8            -SRKALADS-----SFLPQDQAGMESVMLLD-----------------------------

Cgl3            -NRRSTLEIDPDSKNYIPVTSSGMESVVLVD-----------------------------

Blo2            PLRGGAQQKDDLRTRFGLLQPDEMASYVSVD-----------------------------

Sco1            DDPTRARPNWAKAVGNRALLDGASVAWLTVD-----------------------------

Cgl10           DHT------PDNTRILELNEQGRTAMYVGIN-----------------------------

Cgl12           DHE------PDSTRILELNAEGKTAMFVGVN-----------------------------

Mav9            QAEKVKVSKKAKEWVDKLRRQAETPLLLAVD-----------------------------

Mbo13           RAEKVRVSKKASEWVDKLRRQAETPLLLAVD-----------------------------

Mle1            CAEKVKVSKTASEWVDKLRHQTETPLLFAVD-----------------------------

Mbo11           ---GWLDAAELADHVACMQQAGATAVLVERD-----------------------------

Nfa10           ---GWIEPGDLAADVERMQHAGATAVLIELD-----------------------------

Cef1            ---RWLAPGPLVGTVEDLEGKGMTVVVIHRD-----------------------------

Mbo14           TAGAAALEASMITAVDFLQGEGYTVVVVVCD-----------------------------

Nfa8            -AGIARPAPQLAAAVGRAHDAGHTAVVVRCD-----------------------------

Sco12           -----DPTEGAAGAAG-----AETTVRVTRD-----------------------------

Mbo10           ----QSYRGAPLAELAPLLSAGATAAIVLLD-----------------------------

Cdi1            REFNLTTPAELTDTTSAWTGRGAGVLHIVRD-----------------------------

Cgl7            REFNLTTPGELADITGSWAQRGAGVLHVVRD-----------------------------

Cef4            RELELDIPADIVDTTDQWAGRGAGVLHVVRD-----------------------------

Nfa1            AEREDIDLGALAARRDELAATGRTAVIAAVD-----------------------------

Nfa9            AEREGIDLGALAARRDELAATGRTAVIAAVD-----------------------------

Cef5            ----STLDDALSASFTQAQNQGATPVVVMID-----------------------------

Cgl1            ----STLIDALLHPFQHAQKIGGTPVVVTID-----------------------------

Cdi3            ------ADDEATQQVKTAENEGATCVVVRID-----------------------------

Sav2            -LPEVALPEGLARAKATAEAEGRTAVVVSRD-----------------------------

Sco6            -LHDTLPPE-VSRARDEAEQRGRTAVVVGWD-----------------------------

Sco4            AEWAMELPAELGRAKTRAEAAGRTAIAVAWD-----------------------------

Nfa5            AERGHPMPSGLAEAVDAAEQRGGTAVAVGWD-----------------------------

Mav8            AERGLRPDAALAAAAARAEHDGKTVVAVGWD-----------------------------

Pac5            --LFDAIPDTLSKNVERAQAEGRTVLVVGRG-----------------------------

Sav3            ----DELPAALADALPVAEAAAHTPVLVRVD-----------------------------

Sco2            ----DELPVPLDEAMSGAESAAHTPVVVRVD-----------------------------

Lxy1            ----EPLPADLAAAASRIRSAGGTAIAVSVD-----------------------------

Mbo1            G--SSSCHPNMRAARRHAESLGETAVFVEVD-----------------------------

Mle2            A--SRCNSTTLVTARRNAELRGETAVFVEID-----------------------------

Mbo2            TRTTPCHDAALVSARLDGESRGETVVFVSVD-----------------------------

Pac4            TEAEIKIPAELSHTVEKAAETGRSAVLVAID-----------------------------

Twh1            --WAGKTPNKMPDWMSGRDISHGTVIVWG-------------------------------

Mbo6            DEQHLVLPDHLAAAAVEQEERGRTAVFVGQD-----------------------------

Cef6            PSSMTEVRSQLSPRLAAAAISGGAPLIVRWK-----------------------------

Cgl2            PRSMTEVREHLSPRLVAAATSGGAPLIVRWK-----------------------------

Cdi2            PRSLSALDG----RLAAAAESGSSPLVVRWK-----------------------------

Sav5            -----EVSEDADTLANRISEAGGTPLLVAVE-DADG------------------------

Sco9            -----SGTEDADTAVERISAAGGTPLLVAVE-DERG------------------------

Mbo8            -----HPTEEVGAIVDGISSGGGTPLVVAEWTDNSS------------------------

Nfa3            -----QLADAVTETVDRIARGGGTPLVVARA-DGVD------------------------

Pac2            --MDIDTLAHMDRRVDSVSQSGGTPLVVAVRTPDHS------------------------

Mav4            ------------------SQRGSVP-----------------------------------

Cef7            ----PLDRAFWEARIEELGSRGLRVLAAARR----------------ALPVLVDDFSPDT

Cgl6            ----PLDRPYWEQLIEDLASQGLRVLAAAYK----------------ELPHSTSTITPED

Mbo12           --LRPLDRATVLRATEMLTSRGLRVLATGMG----------------AGAGTPDDFD-EN

Blo3            --LTEGDRQSILATVERLSSEAYRTLGEACRPLETGSLADVPGVSVNAAGQVSDIADQAE

Blo4            ----AKTRGEIEREIAKFQAQSCRVLGFAHRHIS----------DKDADTAALDYAADRA

Blo5            -------YSSVLQQVNEYANDGNRVLLVARSTAPLSEGSCRQ--KRLRDAVEGANVSDGP

Lxy2            ---------AELARATAIAATGRRTLALARVAGELPHG---------------PHPPPAP

Mav1            ---------AAAGQAERLGAQGLRVLLLGAADRAVD----------------------HP

Mbo5            ---------VAARQAERIGAQGLRVLLLAAGSVAVD----------------------HA

Nfa6            ---------EHARAAEELGAQGLRVLLLARSDRPVD----------------------AP

Sav1            ---------PALAETEQLNEQGLRVLLLTRAVRDLD----------------------DR

Sco11           ---------PALAETGRLNEQGLRVLLLARAARDLD----------------------DP

Sco7            ---------SVLTAADSYGARGLRVLLLARSDRPLDTL-----------------MDDPA

Mav7            -------QQRAEAVVRGLAEQGLRVLAVAQRGWKH-----------DTDDDDTDAD-AVD

Mbo3            -------HEHAESVVRHLAEQGLRVLAVAQRTWDNG----------TTHDDETDAD-AVD

Mle4            -------VAHAESLVRHLAEQGLRVLAVAQCSWGHD----------TTDDNDTDAD-AVD

Sco5            --------DHALEVAQRLAGAGLRIIAVARR---------------TLDTGERAAD-VLE
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Nfa7            --LTEELRERAVRRVAELAEQGLRVLVVARR-----------------DLADRPED-MED

Mbo4            --------SSMDDAVAELAANGLRVIAVAHRQLTAQ----------QAQSVVDDPDEIAR

Lxy3            VELSPGRLAEIDQLVAERNEQGLRVLAVAVREFDGG-----------------DRGEYSR

Cef8            -----GEFAAFIQFRDEPRRSAADFIAHLGKKHGTTETMIISGDRASEAEYLAEKVGIK-

Cgl3            -----DKYAALIRLRDEPRASASEFIAHLPKKHKVDKLMIISGDRASEVRYLADKVGID-

Blo2            -----GRLIARIVLRDVPRANAKAVLAKLHELG-VTELAMLTGDKRASANIIASEVGID-

Sco1            -----ERLTGAVLLRDALRRDAPHAVRRLRSAG-IERLVMLTGDRAATAQEVAAVLGLD-

Cgl10           -----GKAVGIVAVADTIRDDAPAAIRSLHNKG-IR-VVMATGDAERVARNVAAELGVD-

Cgl12           -----GHAIGIVAVADAVRSDSASAIESLHKAG-IQ-VVMATGDAHRVAQNVASKLGVD-

Mav9            -----GTLVGLISLRDEVRPEAAGVLKKLRANG-IRRIVMLTGDHPDIAAVVADELGID-

Mbo13           -----GTLVGLISLRDEVRPEAAQVLTKLRANG-IRRIVMLTGDHPEIAQVVADELGID-

Mle1            -----GTLVGLISLRDEVRPEAAEVLTKLRASG-VRRIVMLTGDHPDIAKAVATELGID-

Mbo11           -----QQLLGAIAVRDELRPEAAEVVAGLRTGG--YQVTMLTGDNHATAAALAAQAGIE-

Nfa10           -----GQVIGAIAVRDELRPEAHEVIDRLHALG--IRVSMLTGDNTRTAAALATEAGIE-

Cef1            -----QQPVGVIGVRDELRPETPDVIRLLETQG--FGITMLTGDNQRTAEALATEAGIG-

Mbo14           -----SHPVGLLAITDQLRPEAAAAISAATKLT-GAKPVLLTGDNRATADRLGVQVGID-

Nfa8            -----EHPIGVLEVADQLRSEAPAAVAATAALT-DAPPLLMTGDNHATATRVGTATGIG-

Sco12           -----GTHLGTLALTDRLRDDAARATTRLTALT-GTAPTLLTGDHAAAAARVADATGIT-

Mbo10           -----GVAIGVLGLTDQLRPDAVESVAAMAALT-AAPPVLLTGDNGRAAWRVARNAGIT-

Cdi1            -----GQIIGAVAVEDKIRPESRAAVKALQDRG--VKVAMITGDAQQVAQAVGQDLGID-

Cgl7            -----GEIIGAVAVEDKIRPESRAAVRALQARG--VKVAMITGDATQVAQAVGKDLGID-

Cef4            -----GQIIGAVAVEDRIRPESRATVRALQDRG--VKVALITGDARQVADAVGQELGID-

Nfa1            -----GKAAAVIGIADAPRETSPAAVAALHDLG--VEVVMLTGDNEATAKRIAERLGID-

Nfa9            -----GKAAAVIGIADAPRETSPAAVAALHDLG--VEVVMLTGDNEATAKRIAERLGID-

Cef5            -----GVNAGVITVRDTVKDTSAEAVAGLKKLG--LTPMLLTGDNLGAARAVAAEVGIAP

Cgl1            -----GVDSGIITVRDTVKDTSAEAIRGLKELG--LTPILLTGDNEGAAKSVAAEVGID-

Cdi3            -----DHLAGVISVRDTVKEHSRLSVEKLTAMG--LTPVLLTGDNAGAAAAVAREVGIPA

Sav2            -----GVALGVLTVADAIKETSAEAVRELRALG--LTPVLLTGDNRAVAESVARAVGID-

Sco6            -----GAARGVLAVADAVKETSAEAVAGLRRLG--LTPVLLTGDNRRVAESVAAAVGID-

Sco4            -----GEARAVLEVADAVKDTSGEAVTRLRALG--LTPILLTGDNRAVAEAVAAEVGIAP

Nfa5            -----GAVRGVLVVADAVKPTSAQAISQFKALG--LTPVMVTGDNAAAARTVADQVGID-

Mav8            -----GRARGILALADTVKPCSAAAVRQFTRLG--LTPILLTGDNHTVARRIAGELGIG-

Pac5            -----DDILGAIAVSDEIKPEAVVAVKRMVQAG--VRPVLVTGDNSGAAAHVASELGID-

Sav3            -----GVAEALIEVGDVVRPGSYRAVDRLRRLG--VRPVLATGDREAPARAVAATLGID-

Sco2            -----GVTEGLIEVGDVLRPGSYRAVDRLRRLG--VRPVLATGDREAPARAVATALRID-

Lxy1            -----GVPAAVLGVGDPLRPYAAEAVARVRVAG--AEPIVLSGDHPATVAAVTARLGIA-

Mbo1            -----GEPCGVIAVADAVKDSARDAVAALADRG--LRTMLLTGDNPESAAAVATRVGID-

Mle2            -----GEQCGVIAVADAVKASAADAVAALHDRG--FRTALLTGDNPASAAAVASRIGID-

Mbo2            -----GVVRAALTIADTLKDSAAAAVAALRSRG--LRTILLTGDNRAAADAVAAQVGID-

Pac4            -----GQAAAALVVADTVKPEAPEVIAQLKNMG--LRTVLLTGDSKAAAKVVGTQLGTD-

Twh1            -----GKVRGVFVFDSPLRPTSPRGVALLSGMG--LKVILATGDGGFAATNAAESCGIK-

Mbo6            -----GQVVGVLAVADTVKDDAADVVGRLHAMG--LQVAMITGDNARTAAAIAKQVGIE-

Cef6            -----GRDRGVITLHDQERPDAQDAITDLEDLG--VETVMLSRDTYPVARRFADGLGIS-

Cgl2            -----GKDRGVITLSDHVRSDSSDAIIAIEEQG--IETMMLSRDTYPVARRYADSLGIT-

Cdi2            -----NKDRGVITLFNAVKDDAVDAVDDLEAQG--IETMMLSRDTYPVARRYGDSVGVS-

Sav5            -----ARILGVIHLKDVVKEGMRERFDELRRMG--IKTVMITGDNPLTAKAIAEEAGVD-

Sco9            -----ARVLGVVHLKDVVKQGMRERFDELRRMG--IRTVMITGDNPLTAKAIADEAGVD-

Mbo8            -----ARAIGVVHLKDIVKVGIRERFDEMRRMS--IRTVMITGDNPATAKAIAQEAGVD-

Nfa3            -----AAVLGVVELSDVVKPGMAERFARLRTMG--IRTVMVTGDNPLTARAIAAAAGVD-

Pac2            -----GKVLGVVHLKDIVKEGLTDRFAELRRMG--IRTVMVTGDNPLTAAAIAKEAGVD-

Mav4            -----------HQLGEIVERHLRRRRHTTGR-----------------------------

Cef7            VDQGELTFLGVYGIMDPPRTEVIGAIDTVQKAG--VRVRMITGDHASTASAIAREVGIQG

Cgl6            VDQGELTFLGLYGIMDPPREEVIEAMKVVQSAG--VRVRMITGDHSSTARAIAREVGIRG

Mbo12           VIPGSLALTGLQAMSDPPRAAAASAVAACHSAG--IAVKMITGDHAGTATAIATEVGLLD

Blo3            AIETDLIWNGMVGIIDPPRTEVRDSVTEAHRAG--IRTVMITGDHPLTAARIASDLGIIA

Blo4            GLESGMMFDGFVAIVDPLREDVPGAVERCRKAG--IELKMLTGDNIVTATAIANELGILD

Blo5            QLDVQAEPVALVLCSEKIREDAERTLAWFREQG--VRCRVISGDNPVTVGAIARRVKLTG

Lxy2            -TGVPVEPALLVVLGETLRPEAAETLGYFGKQD--VRVVVLSGDSPVTVGAIAGALDLEG

Mav1            DAPGPITPVALVVLEQKVRPDARETLDYFADQG--VSVKVLSGDNAVSVGAVAGELGLHG

Mbo5            QAPGQVTPVALVVLEQKVRPDARETLDYFAVQN--VSVKVISGDNAVSVGAVADRLGLHG

Nfa6            DAPGVVRPAALVVLEQKVRPDARDTLDYFARQD--VAIKVISGDNAVSVGAVASSLALPG

Sav1            EVKTEARPTALVVLEQRLRPDAADTLRYFAEQN--VHAKVISGDNAVSVGAVAGKLGLTG

Sco11           EVAEGVEPTALVVLEQRLRPDAADTLRYFADQD--VRAKVISGDNAVSVGAVAAKLGLSG

Sco7            AVPAAVTAAALVVIKQRVRPEARATLDYFADQG--VTAKVISGDNAVSVGAVASSLSLPG

Mav7            AAAHNLELLGYVGLADTARASARPLIEALLDAE--RDVVLITGDHPITARAIARQLGLPA

Mbo3            AVAHDLELIGYVGLADTARPSSRPLIEALLDAE--RNVVLITGDHPITARAIARQLGLPA

Mle4            AAAHDLELVGYIGLADTARPSSRPLIEALVTAG--RNVVLITGDHPITARAIAQQLGLRS

Sco5            RQPSELEFTGLLALADVARETSPALVRGLREAG--VRPVVLTGDHPQTAHAIAVDLGWPE

Nfa7            AVG-ELTLLGFLGLADTPRPQTLPLVKSLQDNG--IGVRMITGDHPVTAAAVAKQLGIEV

Mbo4            LCRDELSLVGFLGLSDTPRAQAAALLADLHEHD--LDIRLITGDHPITAAAIAEELGMQV

Lxy3            DDEAELTLLGFLAFLDPPKASAGAAIASLRKHG--TEVKVITGDNLLVAAAVCAKVGIDP

                               .  .                                         

Cef8            -------------------------------TVHAGVSPEGKLELVREHNKRGK--TLFL

Cgl3            -------------------------------EVHAEASPEDKLNIVNRHNEHGA--TMFL

Blo2            -------------------------------EVHAELFPEDKVAAVRAATGAGKTVTMMV

Sco1            -------------------------------GVRAELGPADKVAAVRGEREHAV--TVMV

Cgl10           -------------------------------EVRAELMPEDKLEIVKEL-QAQGRVVAMV

Cgl12           -------------------------------EVYSELLPEQKLELVRDL-QAAGKTVAMV

Mav9            -------------------------------EWRAEVMPEDKLAAVRDL-QEEGFVVGMV

Mbo13           -------------------------------EWRAEVMPEDKLAAVREL-QDDGYVVGMV

Mle1            -------------------------------EWRAEVMPEDKLKVVRDL-QNEGYVVGMV

Mbo11           -------------------------------QVHAELRPEDKAHLVAQL-RAR-QPTAMV

Nfa10           -------------------------------DVHADLRPEDKARIVGEL-RAD-RFTAMV

Cef1            -------------------------------DVHAQLRPRDKARAVAGL-AER-GPVAMI

Mbo14           -------------------------------DVRAGLLPDDKVAAVRQL-QAGGARLTVV
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Nfa8            -------------------------------DVHAELLPEDKVELVRAQ-QAAGHTVAMV

Sco12           -------------------------------DVRAGLLPEDKVGAVRER-ERAGHKVLFV

Mbo10           -------------------------------DVRAALLPEQKVEVVRNL-QAGGHQVLLV

Cdi1            -------------------------------EVFAEVLPQDKDTKVTQL-QDRGLSVAMV

Cgl7            -------------------------------EVFAEVLPQDKDTKVTQL-QERGLSVAMV

Cef4            -------------------------------EVFAEVLPQDKDTKVLEL-QERGLSVAMV

Nfa1            -------------------------------TVIAEVLPGDKATKIAEL-QRSGRQVAMV

Nfa9            -------------------------------TVIAEVLPGDKATKIAEL-QRSGRQVAMV

Cef5            E------------------------------HVIAEVMPDEKVSVVNKL-QSEGRNVAMV

Cgl1            -------------------------------QVIANVLPHEKVQNVEAL-QAQGKNVAMV

Cdi3            D------------------------------RVISGVLPENKVQTVEQL-QREGRVVAMV

Sav2            -------------------------------EVIAEVLPQDKVAVVERL-RGQGRTVAMV

Sco6            -------------------------------EVIAEVLPEDKVAVVERL-RAEGRTVAMV

Sco4            A------------------------------HVIAEVMPEDKVAVVKRL-QGEGRSVAMV

Nfa5            -------------------------------EVIAEVMPEEKVAAVRRL-QEQGRVVAMV

Mav8            -------------------------------EVISGALPADKVEAVKRL-QSAGRVVAMG

Pac5            -------------------------------EVMSEVMPADKVDVVTRL-CSDGSRVAMM

Sav3            -------------------------------EVHARCTPEGKAELVREL-QEQGYRVAVI

Sco2            -------------------------------DVHARRTPEDKARLVREL-REEGHRVAVV

Lxy1            -------------------------------RTLGGVSPEGKADAVASL-RAEGRRVAMV

Mbo1            -------------------------------EVIADILPEGKVDVIEQL-RDRGHVVAMV

Mle2            -------------------------------EVIADILPEDKVDVIEQL-RDRGHVVAMV

Mbo2            -------------------------------SAVADMLPEGKVDVIQRL-REEGHTVAMV

Pac4            -------------------------------EVLAEVLPTDKAEVVERL-RSEGRVVAMV

Twh1            -------------------------------TVVADAKPADKLELVRSL-QARKDRVAMV

Mbo6            -------------------------------KVLAEVLPQDKVAEVRRL-QDQGRVVAMV

Cef6            -------------------------------HVLAGIAPGKKPQAVRAI-HTRGSTVAMV

Cgl2            -------------------------------HVLAGIAPGKKAQVVRAV-HTRGSTVAMI

Cdi2            -------------------------------HVLAGIQPGQKPQTVRSV-RNHGATIAVV

Sav5            -------------------------------DFLAEATPEDKMALIKRE-QSGGKLVAMT

Sco9            -------------------------------DYLAEATPEDKMALIKRE-QAGGKLVAMT

Mbo8            -------------------------------DFLAEATPEDKLALIKRE-QQGGRLVAMT

Nfa3            -------------------------------DFLAEATPEDKLALIRTE-QAAGRLVAMT

Pac2            -------------------------------DFLAEATPEDKLAYIRKE-QEGGRMVAMT

Mav4            ----------------------------------------------RRE-RRR------P

Cef7            ------KRVLTGREITEATDEQ-LRELVRDTGVFVRTSPEHKLRIVRAL-QANGEVVSMT

Cgl6            ------QNVLTGAEITAATDEE-LQGLVDNADLFVRTSPEHKLRVVRAL-QANGEVASMT

Mbo12           NTEPAAGSVLTGAELAALSADQ-YPEAVDTASVFARVSPEQKLRLVQAL-QARGHVVAMT

Blo3            KD----GKALTGDQLDQLPDEAALDKATSEVSVYARVAPEHKLKIVESL-QRQGNIVAMT

Blo4            ER----HIAVEARQIEEMSDEE-LSREIGRIRVIARSTPVIKMRVVNAL-KAQGNVVAVT

Blo5            DHE-----PVAMDARELPEDVNELARVLENVDVLGRVLPDQKKAIVKAL-HTQNHVVAMT

Lxy2            ---------EAVDATTLTDDV-ALAEALGRADIFGRVSPEQKRKAVGIL-KEQGRTVAMT

Mav1            ---------ETLDARQLPSDLAQLADMLDTYTTFGRVRPDQKRAIVHAL-QSHGHTVAMT

Mbo5            ---------EAMDARALPTGREELADTLDSYTSFGRVRPDQKRAIVHAL-QSHGHTVAMT

Nfa6            GE-------HAVDARTLPDDRDELADVLERETTFGRVRPDQKRAMVGAL-QSRGHTVAMT

Sav1            GV---------VDARALPAERAEMAKGLDKGTVFGRVTPQQKRDMVGAL-QSRGHTVAMT

Sco11           AT---------VDARRLPAEREEMAGALDEGTVFGRVTPQQKRDMVAAL-QSRGHTVAMT

Sco7            AE-------RPVDARFLPDEPAELADAVEENTVFGRVGPQQKRDMVGAL-QSRGHTVAMT

Mav7            DA------RVVTGAELAGLDEDACAKLVADVQVFARVSPEQKVQIVAAL-QRCGRVTAMV

Mbo3            DA------RVVTGAELAVLDEEAHAKLAADMQVFARVSPEQKVQIVASL-QRCGRVTAMV

Mle4            DA------RVVNGTELIGLDEDACAELAADVQVFARVSPEQKVQIVAAL-QRCGQVTAMV

Sco5            DA------VVVTGDELAAADRTARSRMLRDADVVARVAPEQKLQVVESL-RDAGRVVGMV

Nfa7            G-------EVTTGADLDRLDETAQIERIERSTVFARVSPEHKVRIVAAL-RKAGHVVGMT

Mbo4            SPE-----QVISGAEWDALSRKDQERAVAERVIFARMTPENKVQIVQTL-EHSGRVCAMV

Lxy3            RTIVLG-------PETDELTIEELGQLAEETSVFAKVAPAQKARIVEAM-RAHGHTVGYL

Cef8            GDGINDAPAMATATVGVAFGA-----GS-DVTMEAADAVVLDSSLERLDNLIHIGARMRK

Cgl3            GDGINDAPAMAVATVGVAMGA-----DS-DVTSEAADAVILDSSLERLDDLLHISARMRR

Blo2            GDGVNDAPVLAVADIGVAMTD-----GTSTAASESAQVVIMNDNIAAVPRAIAIARRTKR

Sco1            GDGVNDAPALAAADIGVAMGA-----RGTTASSEAADIVLTTDRVDRLADAVVIAQRSRR

Cgl10           GDGVNDTPALATADIGVAMGA-----AGSPAAIETADIALMADKLPRLPYALGLAQRTVR

Cgl12           GDGVNDTPALAAADIGVAMGV-----AGSPAAIETADIALMADRLPRLAHAVTLAKRTVR

Mav9            GDGINDAPALAAADIGIAMGL-----AGTDVAVETADVALSNDDLHRLLDVRDLGSRAVD

Mbo13           GDGINDAPALAAADIGIAMGL-----AGTDVAVETADVALANDDLHRLLDVGDLGERAVD

Mle1            GDGVNDAPALAAADIGIAMGL-----AGTDVAVETADVALANDDLNRLLDVRDLGGRAVE

Mbo11           GDGVNDAPALAAADLGIAMGA-----MGTDVAIETADVALMGQDLRHLPQALDHARRSRQ

Nfa10           GDGVNDAPALATADLGVAMGA-----MGTDVAIETADVALMGEDLRHLPRALEHARRARR

Cef1            GDGINDAPALASADVGIAMGA-----KGADAAVESADVAFTGDDLRVIPHALAHARRGRT

Mbo14           GDGINDAPALAAAHVGIAMGS-----ARSELTLQTADAVVVRDDLTTIPTVIAMSRRARR

Nfa8            GDGINDAPALATADLGIAMGD-----AGSDLALRTADAIVVHDDLTTVPAVIALSQRARR

Sco12           GDGVNDAPALAAAHAGVAMGR-----AGSDLALETADAVVVRDELTAVPAVVDLSRRARR

Mbo10           GDGVNDAPAMAAARAAVAMG------AGADLTLQTADGVTIRDELHTIPTIIGLARQARR

Cdi1            GDGVNDAPALTRADVGIAIG------AGTDVAMESAGVVLASDDPRAVLSMIELSQASYR

Cgl7            GDGVNDAPALARAEVGIAIG------AGTDVAMESAGVVLASDDPRAVLSMIELSHASYR

Cef4            GDGVNDAPALARAEVGVAIG------AGTDVAMESAGVVLASDDPRAVVSMIELSQASYR

Nfa1            GDGVNDAPALAQADLGIAIG------AGTDVAIETADVVLMRSDPLDVPTALRIGRGTLG

Nfa9            GDGVNDAPALAQADLGIAIG------AGTDVAIETADVVLMRSDPLDVPTALRIGRGTLG

Cef5            GDGVNDAAALAQADLGLAMG------AGTDVAIEASDITLMNNDLRSAVDAIRLSRRTLG

Cgl1            GDGVNDAAALAQADLGLAMG------AGTDVAIEASDITLMNNDLRSAVDAIRLSRKTLG

Cdi3            GDGVNDAAALTQADLGLAMG------AGTDVAIEASDITVMNNDPRSIANAINLSRRSLR

Sav2            GDGVNDAAALATADLGLAMG------TGTDAAIEASDLTLVRGDLRVAADAIRLSRRTLS

Sco6            GDGVNDAAALATADLGLAMG------TGTDAAIEAGDLTLVRGDLRVAADAIRLSRRTLA

Sco4            GDGVNDAAALAQADLGLAMG------TGTDAAIEAGDLTLVRGDLRAAADAIRLARRTLG

Nfa5            GDGVNDAAALAQADLGLAMG------TGTDVAIEASDLTLVRGDLRAAVDAIRLSRRTLG

Mav8            --------------------------TGTDVAIEAADVTVVRGDLRAAVDAIRLSRRTLA

Pac5            GDGVNDAAALQTADLSIAMG------TGTDVAIAASDIICTRGDPRLAVDALSLAHATDR

Sav3            GDGVNDAAALAGADLGIAMG------TGTDVAIGAADVTLVRGDIEALADAVRLARRTLG
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Sco2            GDGVNDAAALAGADLGIAMG------TGTDAAIGAADVTLVRGDIDALADAVRLSRSTLA

Lxy1            GDGVNDAAALAGSDLGIALG------SGTDAAMAAADITLLRPEPVIVGDVLSLSRRMAA

Mbo1            GDGINDGPALARADLGMAIG------RGTDVAIGAADIILVRDHLDVVPLALDLARATMR

Mle2            GDGINDGPALARADLGMAIG------RGTDVAIGAADIILVRDNLDVVPITLDLAAATMR

Mbo2            GDGINDGPALVGADLGLAIG------RGTDVALGAADIILVRDDLNTVPQALDLARATMR

Pac4            GDGVNDAAALASSDLGMALV------TGTDIAMRSADIICVRHHLGVVPDAIGLSRRTLR

Twh1            GDGINDAAALAAADVGIAMA------SGTDLAFDRSDIAVMSSDLIGVVDGIRLSRKTRR

Mbo6            GDGVNDAPALVQADLGIAIG------TGTDVAIEASDITLMSGRLDGVVRAIELSRQTLR

Cef6            GDS-SVLDTLRVADVGILMDVDDPAEIRDDSDDPAADVILLRREVSSVPRLFLLARRYVR

Cgl2            GDE-SVMDCLKVADVGVLMGVDRPSDLRDDSDDPAADVVVMREEVMSVPTLFKLARRYAK

Cdi2            GDD-SINDCFRVANVGILIDAMSKS--SAAIEHPVANVIMLKNDVAPIPRLFTFARRLNR

Sav5            GDGTNDAPALAQADVGVAMN------TGTSAAKEAGNMVDLDSNPTKLIEIVEIGKQLLI

Sco9            GDGTNDAPALAQADVGVAMN------TGTSAAKEAGNMVDLDSNPTKLIEIVEIGKQLLI

Mbo8            GDGTNDAPALAQADVGVAMN------TGTQAAREAGNMVDLDSDPTKLIEVVEIGKQLLI

Nfa3            GDGTNDAPALARADVGVAMN------SGTSAAKEAGNMVDLDSDPTKLIEVVEIGKQLLI

Pac2            GDGTNDAPALAQADVGVAMN------TGTSAAKEAGNMVDLDSDPTKLISIVGIGKQLLI

Mav4            GTGARCHPPQGRGEAGHAGT------VRRDAADGHP-----DGDDHRR------------

Cef7            GDGVNDAPSLKQADVGVAMGI-----KGTEATKDAADIVLADDNFATIARAMEMGRTIYD

Cgl6            GDGVNDAPALKQADVGVAMGI-----KGTEATKDAADIVLADDNFATIAGAVEMGRTIYD

Mbo12           GDGVNDAPALRQANIGVAMGR-----GGTEVAKDAADMVLTDDDFATIEAAVEEGRGVFD

Blo3            GDGVNDAPAVKSADIGVAMGI-----TGTEVTKQSAKMILADDNFSTIVAAVREGRVIFD

Blo4            GDGINDAPAIKNADVGIAMGI-----AGTEVSKEASDIVMLDDSFATIVKAVHWGRGIYE

Blo5            GDGVNDALAIKEADLGIAMG------NAAPATKAVAQVVLVDSKFSHLPDVVARGRQVMA

Lxy2            GDGVNDAMAIKDASLGIAMG------TATAATKAVSRLVLLDNRFDRLPGVLASGRRVIA

Mav1            GDGVNDVLALKDADIGVAMG------AGSPASRAVAQIVLLDNRFATLPYVVGEGRRVIG

Mbo5            GDGVNDVLALKDADIGVAMG------SGSPASRAVAQIVLLNNRFATLPHVVGEGRRVIG

Nfa6            GDGVNDVLALKDSDIGVAMG------SGSPATRAVAQIVLLDNKFATLPYVVGEGRRVIG

Sav1            GDGVNDVLALKDADIGVSMG------SGSEATRAVAQIVLLDNSFATLPSVVGEGRRVIG

Sco11           GDGVNDVLALKDADIGVAMG------SGSEATRAVAQIVLLNNSFATLPSVVAEGRRVIG

Sco7            GDGVNDVLALKDADIGVGMG------SGSPATRAVAQIVLLNNNFSALPSVVAEGRRVIG

Mav7            GDGANDAAAIRMADVGIGVSG-----RGSSAARGAADIVLTDQDLSVLLDALVEGRSMWA

Mbo3            GDGANDAAAIRMADVGIGVSG-----RGSSAARGAADIVLTDDDLGVLLDALVEGRSMWA

Mle4            GDGANDAAAIRMADVGIGVSG-----RGSSAARGAADIVLTDDDLGVLLDALVEGRSMWA

Sco5            GDGANDAAAIRAADIGVGISA-----RGSAAARNAADLVVTGDDLLVLVEAVREGRALWH

Nfa7            GDGSNDAAAIRTADVGIGLAA-----HGSAAARNAADMVLTDADPTALLHALVEGRGMWQ

Mbo4            GDGSNDAAAIRAATVGIGVVA-----HGSDPARVAADLVLVDGRIESLLPAILEGRQLWQ

Lxy3            GDGINDTAAMRAADVGISVDT------AVDIAKESADIILLEKDLTVLEGGVIEGRRTFV

Cef8            IALQTAIGGMALSFIGMVLAV----------------FGLLTPLMGAIAQEVIDVAAILN

Cgl3            IALQSAGGGMALSVIGMILAV----------------FGFLTPLMGAIFQEVIDVLAILN

Blo2            VMLQAVIAGLVLATIGMIAAA----------------FNLIPVVVGAFLQEAIDVVSILW

Sco1            IAVQSALGGMLLSLGAMAAAA----------------LGLIQPAAGALLQEGIDVAVILN

Cgl10           TMRVNIGIALLTVTILLAGVL----------------LGGVTMSIGMLVHEASVLLVIAI

Cgl12           TMRINILIALATVMVLLAGVL----------------FGGVTMSVGMLVHEASVLLVISI

Mav9            VIRENYGMSIAVNAAGLIIGA----------------GGALSPVLAAILHNASSVAVVAN

Mbo13           VIRQNYGMSIAVNAAGLLIGA----------------GGALSPVLAAILHNASSVAVVAN

Mle1            VIRENYGMSIAVNAAGLFIGA----------------GGALSPVLAAVLHNASSVAVVAN

Mbo11           IMVQNVGLSLSIITVLMPLAL----------------FGILGLAAVVLVHEFTEVIVIAN

Nfa10           IMLQNVGLSLGLITVLIPLAL----------------FGVLGLAAVVLVHELAEIVVIAN

Cef1            IINQNIVLSLAIIIVLLPLAI----------------TGALGLAAVVLVHEVAEVIVILN

Mbo14           IVVANLIVAVTFIAGLVVWDL----------------AFTLPLPLGVARHEGSTIIVGLN

Nfa8            VVVANLTLAASFIVVLVAWDL----------------LGTLPLPLGVAGHEGSTILVALN

Sco12           LVVQNLAVAGVFITVLVLWDL----------------IGHLPLPLGVAGHEGSTVLVGLN

Mbo10           VVTVNLAIAATFIAVLVLWDL----------------FGQLPLPLGVVGHEGSTVLVALN

Cdi1            KMIQNLIWASGYNILAVPLAAGVLAS----------IGFVLSPAVGAILMSASTIVVALN

Cgl7            KMVQNLVWATGYNIVAVPLAAGVLAP----------IGVLLPPAAAAILMSLSTIIVALN

Cef4            KMIQNLVWASGYNIVAVPLAAGVLAP----------IGFILPPAVGAILMSLSTVIVALN

Nfa1            KMRQNLAWAIGYNTIALPIAAGVFEP---------AFGLMLRPEIAALSMSGSSLIVAVN

Nfa9            KMRQNLAWAIGYNTIALPIAAGVFEP---------AFGLMLRPEIAALSMSGSSLIVAVN

Cef5            TIKGNLFWAFAYNVALIPVAA----------------AGFLNPMLAGVAMAFSSVFVVTN

Cgl1            TIKGNLFWAFAYNVALIPVAA----------------IGLLNPMLAGIAMAFSSVFVVSN

Cdi3            TIKGNLFWAFAYNVILIPVAA----------------LGLLNPMFAGAAMALSSVFVVTN

Sav2            TIKGNLVWAFGYNVAALPLAA----------------AGLLNPMIAGAAMAFSSVFVVTN

Sco6            TIKGNLVWAFGYNVAALPLAA----------------AGLLNPMIAGAAMAFSSVFVVTN

Sco4            TIKSNLFWAFAYNVAALPLAA----------------AGLLNPMIAGAAMAFSSVFVVGN

Nfa5            TIKANLFWAFAYNVAAIPLAM----------------AGLLNPMLAGAAMAFSSVFVVSN

Mav8            TIKTNLVWAFGYNLAAIPLAA----------------LGMLNPMLAGAAMALSSVLVVGN

Pac5            TIRQNLFWAFAYNVIAIPVAA----------------VGLLSPVIAAAAMAFSSIFVVTN

Sav3            TIRANLVWAFGYNVVTVPLAL----------------VGLLNPMLAAAAMSASSVLVVGN

Sco2            TIRVNLLWAFGYNVVTMPPAM----------------VGLLSPMPAAAVMSVSSLLVVGN

Lxy1            VIRGNLFWAFAYNVAALLVAA----------------FGLLAPMVAAAAMGFSSVFVVLN

Mbo1            TVKLNMVWAFGYNIAAIPVAA----------------AGLLNPLVAGAAMAFSSFFVVSN

Mle2            TIKFNMVWAFGYNIAAIPIAA----------------AGLLNPLVAGAAMAFSSFFVVSN

Mbo2            TIRMNMIWAFGYNVAAIPIAA----------------AGLLNPLIAGAAMAFSSFFVVSN

Pac4            TIRGNLAWAFIYNIAAIPIAA----------------AGFLNPLISGLAMSLSSLFVVTH

Twh1            VVKQNLFWAFAYNTAGIPVAS----------------VGLLSPMIASLAMALSSLFVVGN

Mbo6            TIYQNLGWAFGYNTAAIPLAA----------------LGALNPVVAGAAMGFSSVSVVTN

Cef6            LMNGNILLAWGYNVVTVVAAMA----------------GVLHPMAATVLMLASTVVIEWR

Cgl2            LVNGNIALAWIYNGVAMVLAVS----------------GLLHPMAATVAMLASSLLIEWR

Cdi2            RIRSNLGFAWVYNVAAIVAAIS----------------GVLHPMIASLFMLGATIVIEVR

Sav5            TRGALTTFSIANDVAKYFAIIPALFAVVYPGLDKLNIMQLSSPDSAILSAVIFNALIIIA

Sco9            TRGALTTFSIANDVAKYFAIIPALFAAVYPGLDKLNIMGLSSPDSAILSAVVFNALIILV

Mbo8            TRGALTTFSIANDVAKYFAIIPAMFVGLYPVLDKLNVMALHSPRSAILSAVIFNALVIVA

Nfa3            TRGALTTFSLANDLAKYFAILPALFSGVYPQLAALNILGLATAQSAILSSVIFNALVIVA

Pac2            TRGALTTFSIANDIAKYFAIIPAIFMATYPGLSALNIMGLHSPASAVLSAIIFNAIIIVI

Mav4            ------------------------------------------------------------

Cef7            NLRKAIVFMLPTNGAQGLVIFVSMLFG------------LQLPITPLQVLWINLITSITL
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Cgl6            NLRKAVVFMLPTNGAQGLVIFIAMLLG------------WELPITALQVLWINLITAITL

Mbo12           NLTKFITWTLPTNLGEGLVILAAIAVG------------VALPILPTQILWINMTTAIAL

Blo3            NIRKFLRYLLSSNVGEVFTVFLGVVFAGFLGIRQPETVGVTVPLLATQLLWINLLTDAAP

Blo4            NFQRFIQFQLTVNLSSVVVVLASLFSG------------LAAPFTALQLLWVNIIMDGPP

Blo5            NMERVASLFLVKTVYSALISLGVVLT------------QIPYPYLPRHITYIGALTIGMP

Lxy2            NVERVSNIFLAKTVYGILLALISAAV------------LWPFPFLPRQLTLVSSLAIGIP

Mav1            NIERVANLFLTKTVYSVLLALLVGFEC--LFAKALKADPLLYPFQPIHVTVAAWFTIGIP

Mbo5            NIERVANLFLTKTVYSVLLALLVGIEC--LIAIPLRRDPLLFPFQPIHVTIAAWFTIGIP

Nfa6            NIERVSNLFLTKTVYSVLLAFLVGLAG--VGSQVFGYEPIGYPFLPRHVTIAAWFTIGIP

Sav1            NITRVATLFLVKTVYSVLLAVLVVCW------------QVEYPFLPRHLTLLSTLTIGVP

Sco11           NITRVATLFLVKTVYSVLLAILVVCS------------QVEYPFLPRHLTLLSTLTIGVP

Sco7            NIERVANLFLTKTVYSVLMALVVVIA------------QVPYPFLPRHITLVGSLTIGIP

Mav7            GVRDAVTILVGGNVGEVLFTIIGTAFGA-----------GRAPVGTRQLLLVNLLTDMFP

Mbo3            GVRDAVTILVGGNVGEVLFTVIGTAFGA-----------GRAPVGTRQLLLVNLLTDMFP

Mle4            GVRDAVTILVGGNVGEVVFTIIGTVFGA-----------GRAPVGTRQLLLVNLLTDMFP

Sco5            SVADAIAILIGGNAGEVGFGILGTVLG------------GAAPLSTRQMLLVNLFTDLFP

Nfa7            RISAAVGVLVGGNAGEVAFTLYGTAVS------------GHAPLGTRQFLLVNMLTDMFP

Mbo4            RVQAAVSVLLGGNAGEVAFAIIGSAIT------------GTSPLNTRQLLLVNMLTDALP

Lxy3            NAMKYIKMTASSNFGNMFSVLVAS---------------ALLPFIPMIPVVVLVQNLTYD

Cef8            AARVPFTKKKLSDF----------------------------------------------

Cgl3            SARVALPRGAISDFDTQEKVS---------------------------------------

Blo2            ALTALIDRD---------------------------------------------------

Sco1            ALRALRADHAGQGVLAPATEALIHRFAAEHEDLQD------VLQAVRDAADRLSGVPGPT

Cgl10           AMLLLRPTLKEDKDKADVSTADAAKETLSA------------------------------

Cgl12           AMLLLRPTLKEDAAQASDIKRSEIQQIA--------------------------------

Mav9            SSRLIRYRLN--------------------------------------------------

Mbo13           SSRLIRYRLDR-------------------------------------------------

Mle1            SSRLIRYRLD--------------------------------------------------

Mbo11           GVRAGRIKPLAGPPKTPDRTIPG-------------------------------------

Nfa10           GVRAGRTKPLASLPESTAKPAPVLAGASA-------------------------------

Cef1            GLRAARAG------NTPALS----------------------------------------

Mbo14           GLRLLRHTAWRRAAGTAHR-----------------------------------------

Nfa8            GLRLLRGAAWDRAARTAA------------------------------------------

Sco12           GLRLLRESAWRPE-----------------------------------------------

Mbo10           GMRLLTNRSWRAAASAAR------------------------------------------

Cdi1            AQLLRRIDLDPAHLAPTESKEEHTTPTPASTAVH--------------------------

Cgl7            AQLLRRIDLDPAHLAPTDGKEEKAAVSSAAPVR---------------------------

Cef4            AQLLRRIDLDPARLAPTDAAGEEVLVQSSATATR--------------------------

Nfa1            ALALKRLRLPTPKPTHTGTSEATPVVA---------------------------------

Nfa9            ALALKRLRLPIPKPAHTGTSEATRVIA---------------------------------

Cef5            SLRLRRFSTNH-------------------------------------------------

Cgl1            SLRLRGFKARSN------------------------------------------------

Cdi3            SLRLRSVRSVFS------------------------------------------------

Sav2            SLRLRTFS----------------------------------------------------

Sco6            SLRLRAFR----------------------------------------------------

Sco4            SLRLRGFKAAD-------------------------------------------------

Nfa5            SLRLRRFTATAS------------------------------------------------

Mav8            SLRLRSFASIIPGA----------------------------------------------

Pac5            SMRLVRWHPGMSDSN---------------------------------------------

Sav3            SLRLRGWQPSPARRRTR-------------------------------------------

Sco2            SLRLRAWQPARTRSRPSASPARGESLR---------------------------------

Lxy1            SLRLRRF-----------------------------------------------------

Mbo1            SLRLRKFGRYPLGCGTVGG---------PQMTAPS------SA-----------------

Mle2            SLRLRNFG-AILSCGTSRHRTVKRWRCPPPTRLRS------TACSPVDASPLRPVAHRTG

Mbo2            SLRLRNFGAQ--------------------------------------------------

Pac4            SLRLRNFGTRS-------------------------------------------------

Twh1            SLRIRKFQPTTPL-----------------------------------------------

Mbo6            SLRLRRFGRDGRTA----------------------------------------------

Cef6            SGWARRF-----------------------------------------------------

Cgl2            SGRARKY-----------------------------------------------------

Cdi2            STWTRNL-----------------------------------------------------

Sav5            LVPLALRGVRYRPVSADRMLRRNLGIYGLGGLVAP------FIGIKIIDLLISLIPGL--

Sco9            LVPLALKGVRYRPTSADRMLRRNLGVYGLGGLVAP------FIGIKLIDLIVSLIPGIG-

Mbo8            LIPLALRGVRFRAESASAMLRRNLLIYGLGGLVVP------FIGIKLVDLVIVALGVS--

Nfa3            LIPLALKGVRYRPASASALLGRNLLIYGVGGVITP------FLGIPLIDLVVRHIPGIG-

Pac2            LVPLALKGVAYKPAGASKILARNLRIYGLGGVVAP------FIGIWLIDLIIRLIPGF--

Mav4            ------------------------------------------------------------

Cef7            SLALSFEPAEPDIMKRQPRDPKAN-----------------ILDREAFIRIIYVSLLLGA

Cgl6            SLALSFEPAEPGIMNRKPRNPKSG-----------------LIDAPSVLRIVYVSLLLGG

Mbo12           GLMLAFEPKEAGIMTRPPRDPDQP-----------------LLTGWLVRRTLLVSTLLVA

Blo3            ALAMGVDPQTDDVMGRKPRKVTDR-----------------VIDASMWGDIIYIGVIMAI

Blo4            ALTLGMEPIRDNLMDRRPTRRDAG-----------------IVSRGMLERIIVSGAFIAV

Blo5            AFILALAPNTRRYIPGFLKRVVTF-----------------ALPGGIATALSVLLAAWVL

Lxy2            SFFLALAPNKRIYTPGVLPRILKY-----------------SIPTGLIAGLTAVVVYAPF

Mav1            SFILSLAPNNERAHPGFVRRVLSS-----------------ALPSGLIVGAATFASYLVA

Mbo5            AFILSLAPNNERAYPGFVRRVMTS-----------------AVPFGLVIGVATFVTYLAA

Nfa6            AFILSLAPNNERARTGFVSRVMRQ-----------------AIPSGVVIGAATFVAYLIA

Sav1            AFFLALAPNKERAKPHFVRRVMRY-----------------SIPGGVLAAVATFVCYLLA

Sco11           AFFLALAPNRERARPHFVRRVMRY-----------------AIPGGVVAGAATFVTYLVA

Sco7            AFFLALAPNKERARSNFVGRVLRF-----------------AIPAGALAAAATSVAYLIA

Mav7            ALAVAVTSQYVEPDEAEYPSAADAEAARREHRRAVLTGPTPSLDAPLMRQIVTRGAVTAA

Mbo3            ALAVAVTSQFAEPDDAEYPTDDAAERAQREHRRAVLIGPTPSLDAPLLRQIVNRGVVTAA

Mle4            ALSIAVTSQYEEPGEDEYQTDEEADEARRTHQHEVLTGPTPSLDAPLMRQIVNRGVVTAA

Sco5            AMAVAVT----KTGDPEQEAADAGAPLG-----------TAVLGEPLIRQIRHRALTTAL
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Nfa7            ALALALAQD--RETAAGVDTAQRAAQLS--------EIPPAHLGAELAHTIAVRGLATAA

Mbo4            AAALAVS----KPSDPVTPATRGPDQRE------------------LWRAVGIRGATTAA

Lxy3            LSMLTLPWDNVDKDELKKPRAWESKSLSAFMIRIGPISSIFDITTYALMWFVFQAN----

Cef8            ------------------------------------------------------------

Cgl3            ------------------------------------------------------------

Blo2            ------------------------------------------------------------

Sco1            ALASVEEAHRLLTERLLPHEYAEEHQLYPALAPALGGPESTVTMSRAHTEIGRLSRRIAT

Cgl10           ------------------------------------------------------------

Cgl12           ------------------------------------------------------------

Mav9            ------------------------------------------------------------

Mbo13           ------------------------------------------------------------

Mle1            ------------------------------------------------------------

Mbo11           ------------------------------------------------------------

Nfa10           ------------------------------------------------------------

Cef1            ------------------------------------------------------------

Mbo14           ------------------------------------------------------------

Nfa8            ------------------------------------------------------------

Sco12           ------------------------------------------------------------

Mbo10           ------------------------------------------------------------

Cdi1            ------------------------------------------------------------

Cgl7            ------------------------------------------------------------

Cef4            ------------------------------------------------------------

Nfa1            ------------------------------------------------------------

Nfa9            ------------------------------------------------------------

Cef5            ------------------------------------------------------------

Cgl1            ------------------------------------------------------------

Cdi3            ------------------------------------------------------------

Sav2            ------------------------------------------------------------

Sco6            ------------------------------------------------------------

Sco4            ------------------------------------------------------------

Nfa5            ------------------------------------------------------------

Mav8            ------------------------------------------------------------

Pac5            ------------------------------------------------------------

Sav3            ------------------------------------------------------------

Sco2            ------------------------------------------------------------

Lxy1            ------------------------------------------------------------

Mbo1            ------------------------------------------------------------

Mle2            VKPPTHR-----------------------------------------------------

Mbo2            ------------------------------------------------------------

Pac4            ------------------------------------------------------------

Twh1            ------------------------------------------------------------

Mbo6            ------------------------------------------------------------

Cef6            ------------------------------------------------------------

Cgl2            ------------------------------------------------------------

Cdi2            ------------------------------------------------------------

Sav5            ------------------------------------------------------------

Sco9            ------------------------------------------------------------

Mbo8            ------------------------------------------------------------

Nfa3            ------------------------------------------------------------

Pac2            ------------------------------------------------------------

Mav4            ------------------------------------------------------------

Cef7            MTFGAFSLALDNG-------------ATLEQARTIAVNSLAVGQIFYLFVTRFSRVHAFR

Cgl6            ATFWAFLGARDAG-------------IDIDTARTIAVTTLAVSQVFYLLSSRYFEVSALR

Mbo12           SAWWLFAWELDNG-------------AGLHEARTAALNLFVVVEAFYLFSCRSLTRSAWR

Blo3            VTLIGMDMHLSGGLFTDRSVDAIGHEAQMTEARTMGFTILVFAQLFNALSSRSHLQSAF-

Blo4            VFMAQSWTNFMGG--------------TAEQQSTILFTLFVVFQLFNAFNSRELGNASLF

Blo5            PPVMGWNVTGDAT-------------DLSALRATSAIILFAMGVFVLARVAR--------

Lxy2            YRTL----------------------PLPEARSVTTVALFCVSLWILCVLTR--------

Mav1            YHGRHATFQ-----------------QQDQASTAALITLLVTALWVLAVVAR--------

Mbo5            YQGRYASWQ-----------------EQEQASTAALITLLMTALWVLAVIAR--------

Nfa6            YAGPQASEQ-----------------QKVQAGTTALITLIMIAVWVLAIVAR--------

Sav1            RH-HYTGPG-----------------ALDAETSAATLTLFLISMWVLAIIAR--------

Sco11           RQ-HYTGPG-----------------ALDAETSAATLTLFLISMWVLAIIAR--------

Sco7            RS-VYDDN-------------------LDAETSAATLALFLTALWALAVIAR--------

Mav7            GATAAWAIGRWTPG-------------TERRTATMGLTALVTTQLAQTLLTRR-------

Mbo3            GATAAWAIGRWTPG-------------TERRTATMGLTALVMTQLAQTLLTRR-------

Mle4            GATTAWAIGRWTPG-------------TERRTATMGLTALVTTQLAQTLLTRR-------

Sco5            GATAAWLLGRFTPG-------------TRRRSTTMALCAVVGTQLAQTLADRR-------

Nfa7            GAAGAWTVGRFVA--------------TPRRAATIGLVALIGTQLGQTLVSGH-------

Mbo4            AATVAWVMAGFTG--------------LPRRASTVALVALVAAQLGQTLVDS--------

Lxy3            ----------------------------SPAHAALFQSGWFIESIISQTLIVHMLRTKHL

Cef8            ------------------------------------------------------------

Cgl3            ------------------------------------------------------------

Blo2            ------------------------------------------------------------

Sco1            HLQLARTNGGLAPEQLDDLRSCLYGLNTVLRLHFTQEEESYFSLAP--------------

Cgl10           ------------------------------------------------------------

Cgl12           ------------------------------------------------------------

Mav9            ------------------------------------------------------------

Mbo13           ------------------------------------------------------------

Mle1            ------------------------------------------------------------

Mbo11           ------------------------------------------------------------

Nfa10           ------------------------------------------------------------

Cef1            ------------------------------------------------------------

Mbo14           ------------------------------------------------------------
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Nfa8            ------------------------------------------------------------

Sco12           ------------------------------------------------------------

Mbo10           ------------------------------------------------------------

Cdi1            ------------------------------------------------------------

Cgl7            ------------------------------------------------------------

Cef4            ------------------------------------------------------------

Nfa1            ------------------------------------------------------------

Nfa9            ------------------------------------------------------------

Cef5            ------------------------------------------------------------

Cgl1            ------------------------------------------------------------

Cdi3            ------------------------------------------------------------

Sav2            ------------------------------------------------------------

Sco6            ------------------------------------------------------------

Sco4            ------------------------------------------------------------

Nfa5            ------------------------------------------------------------

Mav8            ------------------------------------------------------------

Pac5            ------------------------------------------------------------

Sav3            ------------------------------------------------------------

Sco2            ------------------------------------------------------------

Lxy1            ------------------------------------------------------------

Mbo1            ------------------------------------------------------------

Mle2            ------------------------------------------------------------

Mbo2            ------------------------------------------------------------

Pac4            ------------------------------------------------------------

Twh1            ------------------------------------------------------------

Mbo6            ------------------------------------------------------------

Cef6            ------------------------------------------------------------

Cgl2            ------------------------------------------------------------

Cdi2            ------------------------------------------------------------

Sav5            ------------------------------------------------------------

Sco9            ------------------------------------------------------------

Mbo8            ------------------------------------------------------------

Nfa3            ------------------------------------------------------------

Pac2            ------------------------------------------------------------

Mav4            ------------------------------------------------------------

Cef7            RALFTGNQVSWLCVGIMLVLQLGFVYLPFMNAAFGTAPVSLDSWLVPVAAGVAIFVVVEV

Cgl6            KELFTTNPISWLCIALMLILQLAFVYLPFMQSTFDTAALTLRDWVMPLVFGVVVFAVVET

Mbo12           LGMFAN-RWIILGVSAQAIAQFAITYLPAMNMVFDTAPIDIGVWVRIFAVATAITIVVAT

Blo3            VGLFSN-KWLWGAIGLSVALQLVVIYVPFLNGPFGTVALSPMAWVECICLAAIVLIASEL

Blo4            ANLLRN---KVMIGVFALMFALQVLVVQFGGAMFRTVPLPIDMWLKIIAVGFGVVVLQEV

Blo5            ----PLNGWRGVLVAVFAAAGVIGAFVPFVANFFALILPTGATMVATLIALAGSALIFAL

Lxy2            ----PLSPWRWGLLGGVAGAFVLVCVFPFASAFFEMYLAWDAPLAWGIAVGAVGAAGIEL

Mav1            ----PYQWWRVALVIASGLAYVVIFSLPLARKAFLLDPSNVVVTLSALGIGVLGAAAIEV

Mbo5            ----PYQWWRLALVLASGLAYVVIFSLPLAREKFLLDASNLATTSIALAVGVVGAATIEA

Nfa6            ----PYVWWKVVLIAVSVLAYVVLFTVPFTREFFALDPSNLALTGAAFACGAVGIVLVEI

Sav1            ----PYTWWRICLVAAMGGAFLLVLVVPSLQQFFALKLVGVTMPWLAVAIAAVAAATLEF

Sco11           ----PYTWWRVLLVAAMGLGFVVVLAVPWLQDFFALKLVGVTMPWTAVGIAVAGAAVLEL

Sco7            ----PYTWWRVLLVLTMAVGFAVVLVVPYLQEFFQLKLVGVTAPWAAVACAAVAGLVLEL

Mav7            -----HSPLVVATALGSAGVLVGIVQTPVLSQFFGCTPLGPVAWTGVLGSTAGATAISAL

Mbo3            -----HSPLVIATALGSAGVLVGIIQTPVISHFFGCTPLGPVAWTGVFSATAGATAVSAL

Mle4            -----HSPLVVATALGSAGVLIGIIQTPVISQFFGCTPLGPIAWSGVITATAGATAVSVL

Sco5            -----DSRLVQVTSLGSAAALVALVQTPGASRLFGCTPLGPVAWTCVAAAIALALAGQRA

Nfa7            -----RSPGVWLTTAVSGAVLCGVVMTPGVCHYFGCTPLGPLGWTIATTSAVAATAGSIV

Mbo4            -----HAWLVVLTALGSLAALATLISIPVVSQLLGCTPLDPLGWAQATAAATAATVAVAV

Lxy3            PFVRSRASLPVALATGAVCVFGLVLPFSGWGHQLGLVSLPWMYFPWLIATLVAYCALTEV

Cef8            ------------------------------------------------------------

Cgl3            ------------------------------------------------------------

Blo2            ------------------------------------------------------------

Sco1            ------------------------------------------------------------

Cgl10           ------------------------------------------------------------

Cgl12           ------------------------------------------------------------

Mav9            ------------------------------------------------------------

Mbo13           ------------------------------------------------------------

Mle1            ------------------------------------------------------------

Mbo11           ------------------------------------------------------------

Nfa10           ------------------------------------------------------------

Cef1            ------------------------------------------------------------

Mbo14           ------------------------------------------------------------

Nfa8            ------------------------------------------------------------

Sco12           ------------------------------------------------------------

Mbo10           ------------------------------------------------------------

Cdi1            ------------------------------------------------------------

Cgl7            ------------------------------------------------------------

Cef4            ------------------------------------------------------------

Nfa1            ------------------------------------------------------------

Nfa9            ------------------------------------------------------------

Cef5            ------------------------------------------------------------

Cgl1            ------------------------------------------------------------

Cdi3            ------------------------------------------------------------

Sav2            ------------------------------------------------------------

Sco6            ------------------------------------------------------------

Sco4            ------------------------------------------------------------

Nfa5            ------------------------------------------------------------

Mav8            ------------------------------------------------------------

Pac5            ------------------------------------------------------------

Sav3            ------------------------------------------------------------

Sco2            ------------------------------------------------------------

Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
Lxy1            ------------------------------------------------------------

Mbo1            ------------------------------------------------------------

Mle2            ------------------------------------------------------------

Mbo2            ------------------------------------------------------------

Pac4            ------------------------------------------------------------

Twh1            ------------------------------------------------------------

Mbo6            ------------------------------------------------------------

Cef6            ------------------------------------------------------------

Cgl2            ------------------------------------------------------------

Cdi2            ------------------------------------------------------------

Sav5            ------------------------------------------------------------

Sco9            ------------------------------------------------------------

Mbo8            ------------------------------------------------------------

Nfa3            ------------------------------------------------------------

Pac2            ------------------------------------------------------------

Mav4            ------------------------------------------------------------

Cef7            EKFVRRRTA---------------------------------------------------

Cgl6            EKFIRRLKAS--------------------------------------------------

Mbo12           DTLLPRIRAQPP------------------------------------------------

Blo3            RKIVLRAMAKR-------------------------------------------------

Blo4            IKTVKRAAAAIRARRTANESDSQQPHQPIALDLVD-------------------------

Blo5            CLWLAPLVRGLTGKLSRRH-----------------------------------------

Lxy2            FYRFARRRGFVFDRL---------------------------------------------

Mav1            AWWIRAKMLGVRPRVWR-------------------------------------------

Mbo5            MWWIRSRMLGVKPRVWR-------------------------------------------

Nfa6            AWWFGAAEDGRRRLIPASPGGSA-------------------------------------

Sav1            LWKWVDRRFPA-------------------------------------------------

Sco11           TWGWVDRRFPV-------------------------------------------------

Sco7            VWARMRRRLDAD------------------------------------------------

Mav7            APNWLAK---QVAALEPGQQ--DA------------------------------------

Mbo3            APKWLAS---TVGVVQPDERPDDAEDSDAGG-----------------------------

Mle4            APQWLNK---AFGIAQLNQE----------------------------------------

Sco5            LPGVEDA---IVRYWPKAAERLPRAVR---------------------------------

Nfa7            LPRVLPNGLLPNGVLPAAPASSDADPQ---------------------------------

Mbo4            LNRVLTGRD-KSGQPNPQPPETDALSRDASPGAPPGPRRRRRATARRKAPVKAPSATRQT

Lxy3            LKRVFIRRYGTWI-----------------------------------------------

Cef8            ------------------

Cgl3            ------------------

Blo2            ------------------

Sco1            ------------------

Cgl10           ------------------

Cgl12           ------------------

Mav9            ------------------

Mbo13           ------------------

Mle1            ------------------

Mbo11           ------------------

Nfa10           ------------------

Cef1            ------------------

Mbo14           ------------------

Nfa8            ------------------

Sco12           ------------------

Mbo10           ------------------

Cdi1            ------------------

Cgl7            ------------------

Cef4            ------------------

Nfa1            ------------------

Nfa9            ------------------

Cef5            ------------------

Cgl1            ------------------

Cdi3            ------------------

Sav2            ------------------

Sco6            ------------------

Sco4            ------------------

Nfa5            ------------------

Mav8            ------------------

Pac5            ------------------

Sav3            ------------------

Sco2            ------------------

Lxy1            ------------------

Mbo1            ------------------

Mle2            ------------------

Mbo2            ------------------

Pac4            ------------------

Twh1            ------------------

Mbo6            ------------------

Cef6            ------------------

Cgl2            ------------------

Cdi2            ------------------

Sav5            ------------------

Sco9            ------------------

Mbo8            ------------------

Nfa3            ------------------

Pac2            ------------------

Mav4            ------------------

Cef7            ------------------

Cgl6            ------------------

Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences), continued
Mbo12           ------------------

Blo3            ------------------

Blo4            ------------------

Blo5            ------------------

Lxy2            ------------------

Mav1            ------------------

Mbo5            ------------------

Nfa6            ------------------

Sav1            ------------------

Sco11           ------------------

Sco7            ------------------

Mav7            ------------------

Mbo3            ------------------

Mle4            ------------------

Sco5            ------------------

Nfa7            ------------------

Mbo4            TKPKGPPAHRSSSTYPRR

Lxy3            ------------------

Figure S1: Multiple alignment of all actinobacterial P-type ATPases (without reference sequences)
