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Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences)

A total of sixty-eight actinobacterial P-type ATPases, 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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Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
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Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
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Mle4            EYAAVVEEPVRRIPGVAKGHVEGSLGRLVIELDKNADSDVVLGKVRDVVIAL------AA

Sco5            RVGRRVAAALAEHPDVLFAYWDTGLARLVVTATEDALTDRVVDHATELAGRHGLTRVDQA
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Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
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Mle4            DLALTGARSA--PKVAPFAD---------PGNPLAILMPLTAAVMDLVALSAAVTGWVTR
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Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
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Cef6            EQSDDHPRASQADGDRDLDTSVFEAITLARSAARRAGVGVDAERHTPEDEEEQVPARKVS

Cgl2            ----------------SVDKAVNTAISDAKTAALKAGVGLNRATAS-EEEEDLSSSIKVS

Cdi2            ----------------VTDSPLDDAIQEAKSAAQKAGFDTETFAAVQSKEG------RTS

Mav7            LPAAPQTTRAAAALINHQPRMVSILEARLGRVGTDIALAATTAAAHGLTQ----SFGTPL

Mbo3            LPAAPQTTRALAALINHQPRMVSLMESRLGRVGTDIALAATTAAANGLTQ----SLGTPL

Mle4            LPAVPQTIRAAAALVNHQPRMVSLLESRLGRVGTDIALSITTAAASGLTQ----AVGTPL

Sco5            LPPSPRLVTAVATLLRENPAFRAWLRERLGDHRMDVALAAANAAVHGAGQ----SPTSLV

Nfa7            GKPPTRVLRAAATLTDTQPRLRKVLEERLGRPRTDLLLSITNAVGNALNEGAAEGVVNLV
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Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
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3.A.3.1.1       ------------------------------------------------------------

3.A.3.2.1       -----MTNPSDR----------------------------------------VLPAN---

3.A.3.2.10      MTSLLKSSPGRRRGGDVESGKSEHADSDSDTFYIPSKNASIERLQQWRKAALVLNASRRF
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3.A.3.4.1       ------------------------------------------------------------
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Nfa10           ------------------------------------------------------------

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

Cgl10           KTWKTWG-------------IVAVSGLLIIL-----------------------------

Cgl12           KTWKTWG-------------VVGASGLLIIL-----------------------------

Mav9            RVSVGWVRADSRRAVAVEEAVAKCDGVRVVH-----------------------------

Mbo13           RVKVDWVRCDSRRAVAVEEAVAKQNGVRVVH-----------------------------

Mle1            RIQIEWVRSNPRRAVTVEEAIAKCNGVRVVH-----------------------------

3.A.3.6.2       ACSSTPTLSENVSGTRYSWKVSGMDCAACAR-----------------------------

Cef8            ------------------------------------------------------------
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Sco1            ------------------------------------------------------------

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

3.A.3.5.3       TLIAIAGMTCASCVHSIEGMISQLEGVQQIS-----------------------------

Mbo6            AVRAVA----------IEETVSQVTGVHAVH-----------------------------

Cef5            LDLGVTGMTCTSCSARVERKLNKVDGVEAS------------------------------

Cgl1            VDLGVTGMTCTSCSARVERKLNKLDGVEAT------------------------------

Cdi3            IDFGVTGMTCTSCSARVERKLNKVAGVEAT------------------------------

Sav2            VELTIGGMTCASCAARVEKKLNRMDGVTAT------------------------------

Sco6            VELLIGGMTCASCAARVEKKLNRMDGVTAT------------------------------

Sco4            VELTIGGMTCASCAARIEKKLNRMEGVTAT------------------------------

Nfa5            IELEIGGMTCASCANRIEKKLNKLDGVTAT------------------------------

Mav8            IELEITGMTCASCAARIEKKLNKLDGVTAT------------------------------

Pac5            INLDITGMSCASCAARIAKKLNKVDGAQAT------------------------------

Sav3            TDLSVGGMTCAACVTRVEKKLGKLDGVTAT------------------------------

Sco2            TDLAVGGMTCAACVTRVERKLAKLDGVSAS------------------------------

Lxy1            IDLAIEGMTCASCVARVERRLGRLDGVEAV------------------------------

Mbo1            IQLRISGMSCSACAHRVESTLNKLPGVRAA------------------------------

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

Mbo2            IRLDVSGMSCAACASRVETKLNKIPGVRAS------------------------------

Pac4            VQLQISGMTCAACATTIEKRLSRIDGVHAS------------------------------

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

Cdi1            ----------MNTPNHSGDHHGDHPAPETD------------------------------

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

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

Nfa1            VIECGYHCAGRSVPAHICDPLTEPDPPTED------------------------------

Nfa9            VVECGYHCAGRSVPAHLCDPLTEPDPPSGDG-----------------------------

Cef6            LAFELENLDGAPSLIPIEQALEEIPGVAATI-----------------------------

Cgl2            LAFELEGLSNAPSLMVVEKALEKIPGVSADL-----------------------------

Cdi2            FAFELEGLGSASSVSELEEAIEQIEGVDAKI-----------------------------

Mav7            LDLTQRTLQISEAAAHRRVWRDREPQLASPD--RPQAPVVPVISSA--KSEVPRHSWAAA

Mbo3            LDLVQRSLQISEAAAHRRVWRDREPALASPR--RPQAPVVPIISSAGAKSQEPRHSWAAA

Mle4            LDLACRGLQLSEAAAHQRVWRDREPQLASPK--RPQAPVVPVISSAGEKSHAAGHNWTAA

Sco5            LDGALRVCQLTEAVARGAAFEVVHDRLCVPG--RDSLPAVPALRPA--------------

Nfa7            VDTVQRSIMMTEAITRHQQWRAWEHTLTSHDALAVDQPLPAHER----------------

Mbo4            VDLTIQALKAAECRAGARAWRRHEPQLALHADEPADQPQSLWPRPAR-------------
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3.A.3.10.1      IAKPYVLPFFPLYATFAQLYFQQYDRYIKGP-----------------------------

3.A.3.8.1       KTDDVSEKTSLADQEEIRTIFINQPQLTKFCN----------------------------

3.A.3.2.5       ------------------------------------------------MKVARFQKIPNG

Blo3            --------------------------------------MDDLKDQSAVSTTATNGVVESE

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
Cef7            PSSTGVVSSRRRSTGSATRTTLVDAHHPTHHARHCVDADVDWWCQIPDLQEICTMSQPPE

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

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

3.A.3.1.1       -------------------------------MGKGVGRDKYEPAAVSEQGDKKGKKGKKD

3.A.3.2.1       -------SMAESREG-----DFGCTVMELRKLMELR------------------------

3.A.3.2.10      RYTLDLKKEQETREMRQKIRSHAHALLAANRFMDMGRESGVEKTTGPATPAGDFGITPEQ

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

3.A.3.4.1       -------------------------MLKIITRQLFARLNRHLPYRLVHRDPLPGAQTAVN

Lxy3            -----------------------------------------MPD--GRDTPKTVRQQTRR

Mbo14           ------------------------------------------------------MAVREL

Nfa8            ------------------------------------------------------MSAPTR

Sco12           ------------------------------------------------------MST-TL

Mbo10           -----------------------------------------------MTLTACEVTAAEA

Mbo11           ------------------------RSASNRKAGVVQKIIDWSTRTLSGVRRDVAAQPSGE

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

Cef1            -----------------------------------------MTSACGCEPTGTGVDPAGD

Cgl10           ------------------------S---------WLTPAG--------WLSDGFMIAAAV

Cgl12           ------------------------S---------WLSSSSP-------MLADAFMIAAAI

Mav9            ------------------------AYPRTGSVVIWYSPRRCDRSAVLAAIGEAAHVTAEL

Mbo13           ------------------------AYPRTGSVVVWYSPRRADRAAVLAAIKGAAHVAAEL

Mle1            ------------------------AYPRTGSVVVWYSPRCCDRQSILAAISGAAHVAAEL

3.A.3.6.2       ------------------------KVENAVRQLAGVNQVQVLFATEKLVVDADNDIRAQV

Cef8            ------------------------------------------MRACFSGYGGGMNTATHT

Cgl3            ----------------------------------------MLVRDIFMGDNGVMNKKLNT

Sco1            -----------------------------------------MDRFLLVARLRRSTAVLAS

Blo2            -----------------------------------------MSRLIRFFTKILDICKLVP

3.A.3.5.3       ------------------------VSLAEGTATVLYNPSVISPEELRAAIEDMGFEASVV

Mbo6            ------------------------AYPRTASVVIWYSPELGDTAAVLSAITKAQHVPAEL

Cef5            ------------------------VNYATESASVKYDPEKVTEDQLIDTIKGAGYGAFAL

Cgl1            ------------------------VNYATESAQVSYDPSKVSPEQLIKTVEDTGYGAFTM

Cdi3            ------------------------VNYATETASVRYDPASTTPAQLIDVIRGAGYDAFEV

Sav2            ------------------------VNFATEKARVSY-PAEVEVADLIATVVKTGYTATEP

Sco6            ------------------------VNYATEKARVSY-PATTGVADLIATVVKTGYTAEEP

Sco4            ------------------------VNYATEKAKVSY-AGDVSVPELIATVEATGYTAREP

Nfa5            ------------------------VNYATEKARVDF-TGDIAPEDLIATVEAAGYTAALP

Mav8            ------------------------VNYATEKAAVSA-PASYDPQTLITEIENAGYAAAVA

Pac5            ------------------------VNYATSKAHVLT-TKPIGVDDLIGVVEAAGYGASVP

Sav3            ------------------------VNLATGRARVSH-PTEVSVGQLVATVEKAGYTAALP

Sco2            ------------------------VNLATGRARVHH-PPEVLPEQLVAAVEQAGYTAALP

Lxy1            ------------------------VSLATERASVLA-PAGVEAEALVAEVKRAGYGARVL

Mbo1            ------------------------VNFGTRVATIDTSEAVD-AAALCQAVRRAGYQADLC

Mle2            ------------------------VNSATRVAAINLSEVTQ-TAEVCEAVRRA----ALC

Mbo2            ------------------------VNFATRVATIDAVG-MA-ADELCGVVEKAGYHAAPH

Pac4            ------------------------VNFASERATVTGMG----VKDAIAAVKDAGYTAALL

Twh1            ------------------------VDFATGSALLTA-PRGFNLQKAIEVVRGAGYTATPR

Cdi1            ---------------------------HTYHPDHASHEHHADADTHGHAKPHDHPHSA--

Cgl7            ---------------------------HTHHPNHAGHEHHADAATHGQAMPHDHPHST--

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

Nfa1            --------------------------KQTGDAGQLATTEPIEHAGHIAAAPAHTEHPAGA

Nfa9            ------------------------YHEHTGHAGQLAPAEPIDDAGHAVAAPAHEGHPGGT

Cef6            ------------------------VYPSATAWISANEDEDPERLIRVFERFGVTAHLTAS

Cgl2            ------------------------IYPSQTAWITATDRVHPETLIEVFEQFGIKAHLSNS

Cdi2            ------------------------VYPSAMAWISASRTLDPTLIVDAFQQHGVTATLTDS

Mav7            AAGEASHVVVGGTIDAAMDKAKGSMAGPVESYVDSAANGSLIAAVSALVAGGGTEDVAAA

Mbo3            AAGEASHVVVGGSIDAAIDTAKGSRAGPVEQYVNQAANGSLIAAASALVAGGGTEDAAGA

Mle4            ASNEASHLVVGGSIDAAIDTAKGSMKGPVESYVDSAANGSLIAAASALLAGGGTEDAAGA

Sco5            -----------------------PRTSPAQDYAAHASAGSVAGAAATLLVKHDLAEAAEA

Nfa7            --------------------PAEMPKGPVERVADETAAGALAGAGAFGIAG-RLGPAASA

Mbo4            ------------------------STQPVQRSVARFALIQALSAVLVGAGTRDADMAATA

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.9.1       -------------------------------------------------MGEGTTKENNN

3.A.3.3.1       ------------------------MADHSASGAPALSTNIESGKFDEKAAEAAAYQPKPK

3.A.3.10.1      ----------------------EWTFVYLGTLVSLNILVMLMPAWNVKIKAKFNYSTTKN

3.A.3.8.1       ------------------------NHVSTAKYNIITFLPRFLYSQFRRAANSFFLFIALL

3.A.3.2.5       ENETMIPVLTSKKASELP------------------------------------------

Blo3            EVRAQEALLGDTDPSLTS------------------------------------------

Cef7            VRTPTDDRPPLTAPHALG------------------------------------------

Cgl6            LPAAVTSKP----AHALS------------------------------------------

Mbo12           VSATT-------AHHGLP------------------------------------------

3.A.3.1.1       RDMDELKKEVSMDDHKLS------------------------------------------

3.A.3.2.1       ----SRDALTQINVHYGG------------------------------------------
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3.A.3.2.10      LVIMSKDHNSGALEQYGG------------------------------------------

Blo4            ---MTTANGQTPAPFMQN------------------------------------------

3.A.3.4.1       ATIPPSLSERCLKVAAME------------------------------------------

Lxy3            GSLPAGQQRVLVESARLP------------------------------------------

Mbo14           SPARCTSASPLVLARRTK-----------------------------LFALSEMRWAAL-

Nfa8            TPARPVPAPP--QRSRTP-----------------------------MFALPETRWAAA-

Sco12           APTPVPAPVRRAPRRRTR-----------------------------VLALPEARWALV-

Mbo10           PFDRVSKTIPHPLSWGAA-----------------------------LWSVVSVRWATV-

Mbo11           TSDACCDGEDNEDREPEQ-----------------------------LWQVAKLRRAAF-

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

Cef1            PVMAAVVG----TEEHTP-----------------------------WWRDRTVMIPVA-

Cgl10           VAG--------------------------------------------------WQIALS-

Cgl12           VAG--------------------------------------------------WPIAQS-

Mav9            IPARAPHSSEIRNADVL-----------------------------------RMVIGGA-

Mbo13           IPARAPHSAEIRNTDVL-----------------------------------RMVIGGV-

Mle1            IPTRAPHSSDIRNIEVL-----------------------------------RMAIGAA-

3.A.3.6.2       ESALQKAGYSLRDEQAAE-----------------------------EPQASRLKENLP-

Cef8            PIVKTPATIPKQPNRMRE-----------------------------FFSSRDGVIATA-

Cgl3            ------------PNPWML-----------------------------FIRSFDGIITVA-

Sco1            -----------------P-----------------------------LLERGLLAVTTA-

Blo2            -----------------M-----------------------------LPVVVIAAIPLA-

3.A.3.5.3       SESCSTNPLGNHSAGNSMVQTTDGTPTSVQEVAPHTGRLPANHAPDILAKSPQSTRAVAP

Mbo6            VPARAP-----HSAG----------VRGVGVVRKITGGIRR-----MLSRPPGVDKPLKA

Cef5            STTTPETTTPTTDADAATGQERIDAARDAEADDLKHR----------LIISAILTVPIT-

Cgl1            ASAAAESEE--DNAPADSGQSRIDAARDHEAADLKHR----------VIVSALLSVPVV-

Cdi3            AEAEPATAE------------PSDTARDHHAEELKTR----------LIYSAILALPVF-

Sav2            PPPRPEAPEEPQPSRASEE--------DPELTSLRGR----------LTVSVLLALPVV-

Sco6            APPPEPADEAGAGERGTGDG-----GSDPELSALRQR----------LLVSVLLAAPVV-

Sco4            EPVRTGAGSGPGGAETVDE-----------LRPLRER----------LVTSVVLAVPVI-

Nfa5            APATTGEPESARVEADPTA-------------ALRTR----------LLVSAVLTVPVI-

Mav8            KPSPPRDDPE--------------------LASLRRR----------LVTATALAGPVI-

Pac5            TPAAPPEDH---------------------AAKIRAR----------LIVAIILAVPVM-

Sav3            EPPKKQPREGGRET--------------EEARQERDR----------LLGTALLAVPVL-

Sco2            QSVEERRRGSDDDAG-------------TEAQRERDR----------LTVTALLAVPVL-

Lxy1            TGSRDITR----EQR-------------PDAQRLRLR----------LLAAAALSVPIA-

Mbo1            TDDGRSAS----------------DPDADHARQLLIR----------LAIAAVLFVPVAD

Mle2            TDGGEALQRR--------------QADADNARYLLIR----------LAVAAALFVPLAH

Mbo2            TETTVLDKRTK-------------DPDGAHARRLLRR----------LLVAAVLFVPLAD

Pac4            SDIDLAAE------------------AERRITMLRRR----------LIVAVLLTLPLMD

Twh1            RVYSQAVRLR--------------------NLLVSIA----------LAVPVIVISMLMS

Cdi1            --LDEDHHVHGHGEHAG-------HSTA----MFRER----------FWWSLILSIPVVI

Cgl7            --VDEEHQVHSHGEHAG-------HSAA----MFRDR----------FWWSLILSVPVVF

Cef4            ---------------------------------------------------------MVF

Nfa1            GDLRSPHDAMGHGGHAG-------MSMASMVADMRNR----------FLVAVLFSIPIVI

Nfa9            GDLRSPHEAMGHGGHAG-------MSMAAMVADMRNR----------FLVALLFSIPIVI

Cef6            SLIRRSHRLAGEHSHEKRLERSRNRGDSRRISPRVRQHAREEKNQVLRAREAGFLSRRRG

Cgl2            SLLRRHQQLSAEVNREARLDRYRSRMDAKRISPRVRRHNRQEMVHAVRARESGWIKRRNH

Cdi2            SLRRR---LAWTDVEEGRYRRAR----ARRFGSRVDEESR----RFEIARREGFLHKRDE

Mav7            IEAGVPRAAHMGRQAFAAVLGRGLANS-GQLVLDPGALRRLDRVKVVVIDGAALRGDHRA

Mbo3            ILAGVPRAAHMGRQAFAAVLGRGLANT-GQLVLDPGALRRLDRVRVVVIDGAALRGDNRA

Mle4            ILAGVPRAAHMGQQAFAATLGRGLANA-GQLVLDPGALRRLDQVKVVVIDGAALRGDHRA

Sco5            VLAGSPKAARYGPAAFHAVLSAALSRT-GVLVRDPGRLRQLEMVRTVVLHPSALR-----

Nfa7            LELGAPKAARATREAYAAAASTTLARA-GVLTLHPGAWRRFDRLSVLVVDGESLLTRRRM

Mbo4            TLVATPKASRTTPEAFAAALGQGLADQHAVLPLRPESLRRLDRVDAIVIDPRVLCTDDLR

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.9.1       AEFNAYHTLT--------------------------------------------------

3.A.3.3.1       VEDDEDEDIDALIEDLESHDG---------------------------------------

3.A.3.10.1      VNEATHILIYTTPNNGSDG----------------------------IVEIQRVTEAG--

3.A.3.8.1       QQIPDVSPTGRYTT----------------------------------------------

3.A.3.2.5       ------------------------------------------------------------

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

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

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

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

3.A.3.1.1       ------------------------------------------------------------

3.A.3.2.1       ------------------------------------------------------------

3.A.3.2.10      ------------------------------------------------------------

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

3.A.3.4.1       ------------------------------------------------------------

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

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

Nfa8            ------------------------------------------------------------
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Sco12           ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

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

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

3.A.3.5.3       QKCFLQIKGMTCASCVSNIERNLQKEAGVLSVLVALMAGKAEIKYDPEVIQPLEIAQFIQ

Mbo6            SRCGGRPRGPVRGSASWPGEQNRRERR----------------TWLPRVWLALPLG----

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

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

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

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

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

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

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

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

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

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

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

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

Mbo1            LSV---------------------------------------------------------

Mle2            LSV---------------------------------------------------------

Mbo2            LST---------------------------------------------------------

Pac4            IGL---------------------------------------------------------

Twh1            TSV---------------------------------------------------------

Cdi1            FSP---------------------------------------------------------

Cgl7            FSP---------------------------------------------------------

Cef4            FSP---------------------------------------------------------

Nfa1            WSP---------------------------------------------------------

Nfa9            WSP---------------------------------------------------------

Cef6            SSPAGDVGATGDVLFTARALITPRR-----------------------------------

Cgl2            TTSQHEDPMSGDVLFTARALITPKR-----------------------------------

Cdi2            TTRVVET---TEVLFTARSLMTKAR-----------------------------------

Mav7            VLRVRGEAPGWDDDRVYEVADALLHGEEAPEPDPDELPATGARLRWVPSQGPSAMPAQGL

Mbo3            VLHAQGDEPGWDDDRVYEVADALLHGEQAPEPDPDELPATGARLRWAPAQGPSATPAQGL

Mle4            VLLARGNTPGWDDDRVYEVTDALLHGERAPEPDPDESPATGARLRWVPLQGPSATPVQGR

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

Nfa7            VLDAEAVDPHWRDPGTARRADPAFSRDGSADRTERATAMIPADEHPADAPTGAATPGQDT

Mbo4            VARIRGCG-------------------------ADELSTAWNRAQLVLTESGLRPGWHRV

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.9.1       ------------------------------------------------------------

3.A.3.3.1       ------------------------------------------------------------

3.A.3.10.1      ------------------------------------------------------------

3.A.3.8.1       ------------------------------------------------------------

3.A.3.2.5       ------------------------------------------------------------

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

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

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

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

3.A.3.1.1       ------------------------------------------------------------

3.A.3.2.1       ------------------------------------------------------------

3.A.3.2.10      ------------------------------------------------------------

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

3.A.3.4.1       ------------------------------------------------------------

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

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

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

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

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

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

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

Cef1            ------------------------------------------------------------
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Cgl10           ------------------------------------------------------------

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

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

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

3.A.3.5.3       DLGFEAAVMEDYAGSDGNIELTITG-----------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Mav7            ESAD--------------------------------------------------------

Mbo3            EHAD--------------------------------------------------------

Mle4            EHAD--------------------------------------------------------

Sco5            ------------------------------------------------------------

Nfa7            APTDSAHSPADEARAAAHVWTAAQRLLHEQEKGGAAAGGLRLVHPDTGSPDRGATLRPAW

Mbo4            PGVS--------------------------------------------------------

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.9.1       ------------------------------------------------------------

3.A.3.3.1       ------------------------------------------------------------

3.A.3.10.1      ------------------------------------------------------------

3.A.3.8.1       ------------------------------------------------------------

3.A.3.2.5       ----------------------VSEVASILQADLQNGLN---------------------

Blo3            ----------------------ADDVAKALNVDPSHGLS---------------------

Cef7            ----------------------ADEVLEHLEVD-TRGLS---------------------

Cgl6            ----------------------SDEVLENLGVQ-DTGLT---------------------

Mbo12           ----------------------AHEVVLLLESDPYHGLS---------------------

3.A.3.1.1       ----------------------LDELHRKYGTDLSRGLT---------------------

3.A.3.2.1       ----------------------VQNLCSRLKTSPVEGLSGN-------------------

3.A.3.2.10      ----------------------TQGLANLLKTNPEKGISGD-------------------

Blo4            ----------------------APAVISTLGTDAHQGLTSE-------------------

3.A.3.4.1       ----------------------QETLWRVFDTH-PEGLN---------------------

Lxy3            ----------------------AEATIRSFDTG-LNGLT---------------------

Mbo14           ----------------------ALGLFSAGLLTQLCGA----------------------

Nfa8            ----------------------ALALFLAGLAAQLAGA----------------------

Sco12           ----------------------SLVAFLLALPLDLGGA----------------------

Mbo10           ----------------------ALLLFLAGLVAQLNGA----------------------

Mbo11           ----------------------SGVLLTASLVAAWAYP----------------------

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

Cef1            ----------------------SGVALLSGLILEWFVPG---------------------

Cgl10           ----------------------AVQALRIR------------------------------

Cgl12           ----------------------AYQALRIR------------------------------

Mav9            ----------------------ALALLGVRRYVFARPPL---------------------

Mbo13           ----------------------ALALLGVRRYVFARPPL---------------------

Mle1            ----------------------ALTLLGVRRYVFARPLL---------------------
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3.A.3.6.2       ----------------------LITLIVMMAISWGLEQF---------------------

Cef8            ----------------------ALVAIALY-LILRFAVG---------------------

Cgl3            ----------------------ALVAIAIH-LILWLALD---------------------

Sco1            ----------------------ALTGGGVA-HFLDADGI---------------------

Blo2            ----------------------LLGDWRPWGNAMAIPVL---------------------

3.A.3.5.3       ----------MTCASCVHNIESKLTRTNGITYASVALATSKALVKFDPEIIGPRDIIKII

Mbo6            ----------------------LLALGSSMFFGAYPWAG---------------------

Cef5            ----------------------LLSMIPALQFTNWQWAV---------------------

Cgl1            ----------------------LVSMIPALQFNNWQWAV---------------------

Cdi3            ----------------------LMSMFGQLQFNNWQWLA---------------------

Sav2            ----------------------LLSMIPALQFDNWQWLS---------------------

Sco6            ----------------------LLAMVPALQFDNWQWLS---------------------

Sco4            ----------------------AMAMVPALQFEYWQWLS---------------------

Nfa5            ----------------------AMAMVPALQFTNWQWLS---------------------

Mav8            ----------------------AVAMIPALQFQHWHWAA---------------------

Pac5            ----------------------LLSMIPALQFDGWQWLA---------------------

Sav3            ----------------------VLSMVPVLQFRNWQWLC---------------------

Sco2            ----------------------VLSMVPAWQFRNWQWLC---------------------

Lxy1            ----------------------LLAMVPAFRFPGWELVS---------------------

Mbo1            ----------------------MFGVVPATRFTGWQWVL---------------------

Mle2            ----------------------MFAVLPSTHFPGWEWML---------------------

Mbo2            ----------------------LFAIVPSARVPGWGYIL---------------------

Pac4            ----------------------VLALEPQLRFPTWDWLL---------------------

Twh1            ----------------------LLSIFPSILF--WRFLV---------------------

Cdi1            ----------------------MVAHLLGYHLPAFPG----------------------S

Cgl7            ----------------------MFADLLGYNIPEIPG----------------------A

Cef4            ----------------------MVAHLLGYTIPEFPG----------------------A

Nfa1            ----------------------IGRDVLRLDVPVPFGLR--------------------E

Nfa9            ----------------------IGREVLGLDVPVPFGLR--------------------E

Cef6            ----------FWLSLPLALFALVISSTPSLQFDYWQWVT---------------------

Cgl2            ----------LWVSLPFALIVLALSLNPSWQFDYWQWLS---------------------

Cdi2            ----------LFTSIACTIPVLAVSFWRELQFDYWQWAL---------------------

Mav7            --LIVDGDRVGRVDVGWEVDPYAIPLFQTAHRTGARVVLRHVAGTEDLTASVGATHPPGT

Mbo3            --LVVDGQCVGSVDVGWEVDPYAIPLLQTAHRTGARVVLRHVAGTEDLSASVGSTHPPGT

Mle4            --LVVNGECVGGVDVGWEVDPYAIPLLQTAHRTGARVVLRHVAGTEDLSASVGATHPPGT

Sco5            ------------------ADPWTEDVLDAARRAGLRVVMVEDPALADFTGLADQVVGARR

Nfa7            RELRDGDRVVGRVLVGRELDRRAHAVLTAARNAGLRVVLVGGDDVAELRTLADEFRTSAG

Mbo4            ---ASGSDSAVEALFRPMHDRLASAVVAEAHRTGADLVSVDVDALGELRPVFDDIRPLDD

Sav5            ----------------------MSTATPTRAPHSDVPTGHK-------------------

Sco9            -----------MNTDTQKHEDAMSTTTPARAPHDDAPSGQQP------------------

Mbo8            ---------------------MMIARMETSATAAAATSAPRL------------------

Nfa3            -----------------------MTTVLDRPQRAAHP-----------------------

Pac2            -----------------------MTVIPSNSRSRGLTG----------------------

3.A.3.7.1       -----------------------MSRKQLA------------------------------

Mav4            ---------------------MTVTAIDPAEQAHPAPSAG--------------------

Mav1            ----------------------------------M-------------------------

Mbo5            ----------------------------MTRSASA-------------------------

Nfa6            --------------------------MTTTEQLSG-------------------------

Sav1            ------------MTHIDAG--AELDPVHPMPLPGR-------------------------

Sco11           ------------MTHLDADRLDPEHPAHAVDAPSP-------------------------

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

Blo5            -----------------------MSATTAVEMPEIG------------------------

Lxy2            ----------------------------MLDVRIR-------------------------

3.A.3.9.1       ----------------------AEEAAEFIGTSLTEGLT---------------------

3.A.3.3.1       --------------------HDAEEEEEEATPGGGRVVP---------------------

3.A.3.10.1      ----------------------SLQTFFQFQKKRFLWHENEQ------------------

3.A.3.8.1       ----------------------LVPLLFILAVAAIKEIIED-------------------

3.A.3.2.5       ------------------------------------------------------------

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

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

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

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

3.A.3.1.1       ------------------------------------------------------------

3.A.3.2.1       ------------------------------------------------------------

3.A.3.2.10      ------------------------------------------------------------

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

3.A.3.4.1       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

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

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

3.A.3.5.3       E-----EIGFHASLAQRNPNAHHLDHKMEIKQWKKSFLCSLVFGIPVMALMIYMLIPSNE
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Mbo6            ------WLAFAATLP---------------------------------------------

Cef5            ---------LTMTTP---------------------------------------------

Cgl1            ---------LTLVTP---------------------------------------------

Cdi3            ---------FALASP---------------------------------------------

Sav2            ---------LTLAAP---------------------------------------------

Sco6            ---------LTLAAP---------------------------------------------

Sco4            ---------LTLAAP---------------------------------------------

Nfa5            ---------LTLAAP---------------------------------------------

Mav8            ---------LALTAP---------------------------------------------

Pac5            ---------LALSLP---------------------------------------------

Sav3            ---------FMLAAP---------------------------------------------

Sco2            ---------FVLAAP---------------------------------------------

Lxy1            ---------LVLAAP---------------------------------------------

Mbo1            ---------SALALP---------------------------------------------

Mle2            ---------TALAIP---------------------------------------------

Mbo2            ---------TALAAP---------------------------------------------

Pac4            ---------VSLSLP---------------------------------------------

Twh1            ---------FVLATP---------------------------------------------

Cdi1            T-----WIPPVLGTI---------------------------------------------

Cgl7            Y-----WIPPVLGTI---------------------------------------------

Cef4            S-----WIAPILGTV---------------------------------------------

Nfa1            D-----VWALLLSLP---------------------------------------------

Nfa9            D-----IWALLLSLP---------------------------------------------

Cef6            ---------AAVSLP---------------------------------------------

Cgl2            ---------AVLAIP---------------------------------------------

Cdi2            ---------AALSLP---------------------------------------------

Mav7            --------PLLNVVRELRADRGPVLLITALHRDFASTDTLAALAIADVGVALDDPRA---

Mbo3            --------PLLKLVRELRADRGPVLLITAVHRDFASTDTLAALAIADVGVALDDPRG---

Mle4            --------PLLKLVRELRTDRGPVLLITAVHRDFASTDTLAALAIADVGVALDDPHA---

Sco5            --------PLADVVAELRAEGGVVTVVRPLPGDDGSVS--AGLLAGDVAVALADGDC---

Nfa7            --------SMSAVVHRAQEDGHVVAVLSPRAYK--------ALAWADVAIGLSPVEHGCP

Mbo4            GASGSLDEALARAVAELRQAGRTVAVLSSVGKQ--------ALSAADVALGVLPPPGAG-

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.9.1       ------------------------------------------------------------

3.A.3.3.1       ------------------------------------------------------------

3.A.3.10.1      ------------------------------------------------------------

3.A.3.8.1       ------------------------------------------------------------

3.A.3.2.5       --------------------------KCEVSHRRAFHGWNKFDISEDEPLWKKYISQFKN

Blo3            --------------------------EEEAKRRLAKFGPNELASAPPVPKWKKFLAQFQD

Cef7            --------------------------SEHAAQLLDHYGPNELRQAEPETVLQRLFRQIND

Cgl6            --------------------------SAEATQRLEANGPNELPQTPPETVWQRLFRQVND

Mbo12           --------------------------DGEAAQRLERFGPNTLAVVTRASLLARILRQFHH

3.A.3.1.1       --------------------------SARAAEILARDGPNALTPPPTTPEWIKFCRQLFG

3.A.3.2.1       --------------------------PADLEKRRQVFGHNVIPPKKPKTFLELVWEALQD

3.A.3.2.10      --------------------------DDDLLKRKTIYGSNTYPRKKGKGFLRFLWDACHD

Blo4            --------------------------QAAHN--LNQYGPNAFTKPKPESMLSRIVKTAAD

3.A.3.4.1       --------------------------AAEVTRAREKHGENRLPAQKPSPWWVHLWVCYRN

Lxy3            --------------------------PEAVRSRRSRFGDNAVDHGKPAPAIVQFLATFAN

Mbo14           ---------------------------PQWVRWALFLACYATGGWEPGLAGLQALQR-RT

Nfa8            ---------------------------PPWTWWTLYLACYVTGGWEPGLAGLRALRE-RT

Sco12           ---------------------------TAWTYGPLYAVAYASGGWEPALEGLRALRE-KT

Mbo10           ---------------------------PEAMWWTLYLACYLAGGWGSAWAGAQALRN-KA

Mbo11           ---------------------------LWPVVLGLKALALAVGASTFVPSSLKRLAE-GR

Nfa10           ---------------------------PSAVELGLEIAALLVGAYTFVPSTFKRLAK-GK

Cef1            ---------------------------AGTLASVLFWVSLLLGASQFVPGAVRNLVTRGR

Cgl10           -----------------------------------------------------------M

Cgl12           -----------------------------------------------------------M

Mav9            ---------------------------LGPSGRLFATGVTVFTGYPFLRGALRSLR-SGR

Mbo13           ---------------------------LGTTGRTVATGVTIFTGYPFLRGALRSLR-SGK

Mle1            ---------------------------LPTTSRLVASGVTIFTGYPFLRGALR----FGK

3.A.3.6.2       ---------------------------NHPFGQLAFIATTLVGLYPIARQALRLIKSGSY

Cef8            ---------------------------MEGFAASWPLVAIVIGGGVPLGIDVVKSAIATR

Cgl3            ---------------------------LDGLAKNWPLIAIVIVGGIPLMWDVLKSAIKTR

Sco1            ---------------------------AELFWG-----LGTVAAVIPAVGWVLVALRRGH

Blo2            ---------------------------GNPGFGQWLVIALVLVIVIDTVRGMIDDLRHGQ

3.A.3.5.3       PHQSMVLDHNIIPGLSILNLIFFILCTFVQLLGGWYFYVQAYKSLRHRSANMDVLIVLAT

Mbo6            ----------------------------VQFVAGWPILRGAVQQARALTSNMDTLIALGT

Cef5            ----------------------------VFFWGGAPFHKATWANLRHGSFTMDTLISLGT

Cgl1            ----------------------------IFFWGGSPFHKATWANLKHGSFTMDTLVSLGT

Cdi3            ----------------------------VYFWGGWPFHRATLRNLRHGSFTMDTLISLGT

Sav2            ----------------------------VVVWGALPFHQAAFTNARHGAATMDTLVSVGT

Sco6            ----------------------------VVVWGGLPFHRAAWTGLRHGAATMDTLVSLGT
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Sco4            ----------------------------VVTYAAWPFHKAAFTNARHGAATMDTLISVGT

Nfa5            ----------------------------VVVWGALPFHRAAWTNLRHGTATMDTLVSMGT

Mav8            ----------------------------VVGWCGRPFHAAAWANLKHGVATMDTLISIGT

Pac5            ----------------------------VVFWCGEGFHRAAWTNLRHGATSMDTLISLGS

Sav3            ----------------------------VAVWGAWPFHARAVRGLRHSAATMDTLVSLGV

Sco2            ----------------------------VVAWGAWPFHRRAARALRHSTSTMDTLVSLGV

Lxy1            ----------------------------VVLWAGWPFHRSAAVNLRHGATTMDTLVSLGT

Mbo1            ----------------------------VVTWAAWPFHRVAMRNARHHAASMETLISVGI

Mle2            ----------------------------VVTWAAWPFHRVAIHNARYHGASMETLISTGI

Mbo2            ----------------------------VVTWAAWPFHSVALRNARHRTTSMETLISVGI

Pac4            ----------------------------VVFWSAWPFHKATWTNLRHGITSMDTLVSLGV

Twh1            ----------------------------VVIFSAWPFYRSCLRRLSRFGVTMDTLISLGV

Cdi1            ----------------------------IFVYGGTPFLKGGWNELKSRQPGMMLLIAMAI

Cgl7            ----------------------------IFLYGGTPFLKGAMTELKSRQPGMMLLIAMAI

Cef4            ----------------------------VFIYGGDPFLRGGWAELKARQPGMMLLISMAI

Nfa1            ----------------------------VIFYSSWIFFDGAVRALRARTLDMMVLVAVAI

Nfa9            ----------------------------VIFYSSWIFFDGAGRALRARTLDMMVLVAVAI

Cef6            ----------------------------VVTWGAWPFHRAAAGGVRRGLSALDATSSVAV

Cgl2            ----------------------------VVVWGAWPFHRAAAGGIRRGISALDATSSIAI

Cdi2            ----------------------------VVLYGAWPFHRATIGGARRGMSALDSASSVAI

Mav7            ----------------------------ATAWTADIITGTDLADAVRILSAIPVARSASE

Mbo3            ----------------------------ATPWTADLITGTDLAAAVRILSALPVARAASE

Mle4            ----------------------------ATPWTADIITGTDLAAAVRILSALPVARSASE

Sco5            ----------------------------PVAWGADVLAPQGLADVWRVLRAVPVARAVGR

Nfa7            ----------------------------RPPWSSDIVC-RDLVQVQRVLAAVGPARQASE

Mbo4            ----------------------------APPWYADVLL-PDLGAAWRVLHAIPAARAARQ

Sav5            --------------------------DEGRVGAGLFDPKQLLKSLPDAFRKLDPRVMVKS

Sco9            --------------------------GQGRVGAGLFEPKQLVKSLPDAFRKLDPRVMAKS

Mbo8            --------------------------RLAKR--SLFDPMIVRSALPQSLRKLAPRVQARN

Nfa3            ----------------------------------AFAPRQLAGALPGALTKLDPRRMARN

Pac2            --------------------------------------TQARQALPGALRKLDPRFQWRN

3.A.3.7.1       ----------------------------------LFEPTLVVQALKEAVKKLNPQAQWRN

Mav4            ---------------------------TKRVQGGLLDPKMLWRSTPDALRKLDPRTLWRN

Mav1            ----------------------------NTGLTDAEVAQRVAHGQRNAVRQRATRSIADI

Mbo5            ----------------------------TAGLTDAEVAQRVAEGKSNDIPERVTRTVGQI

Nfa6            ----------------------------SAGLSAAQVEQRRRDGLTNDVPDRASRSVRDI

Sav1            ----------------------------ARGLSTAQVAERVARGEVNDVPVRSSRSLGEI

Sco11           ----------------------------ATGLTAAGVAERIARGQVNDVPVRSSRSLADI

Sco7            ----------------------------GGGLSAAEVAERVAAGQVNDVPARSSRTIGEI

Blo5            ----------------------------ATGLTPKEVVQRIESGQSNAVKTSSSRSVQDI

Lxy2            -----------------------------DGLTAAQVAERHADGRVNSQHQPTSRSIADI

3.A.3.9.1       --------------------------QDEFVHRLKTVGENTLGDDTKIDYKAMVLHQVCN

3.A.3.3.1       -----------------------EDMLQTDTRVGLTSEEVVQRRRKYGLNQMKEEKENHF

3.A.3.10.1      ------------------------VFSSPKFLVDESPKIGDFQKCKGHSGDLTHLKRLYG

3.A.3.8.1       ---------------------------IKRHKADNAVNKKQTQVLRNGAWEIVHWEKVNV

3.A.3.2.5       PLIMLLLASAVISVLMHQFD----------------------------------------

Blo3            PLVYLLIAATIISVIAWFIEKANAQPGAEGGE----------------------------

Cef7            PMIYVLIGAALLTALLGHWT----------------------------------------

Cgl6            PMIYVLIAAAVLTAFLGHWT----------------------------------------

Mbo12           PLIYVLLVAGTITAGLKEFV----------------------------------------

3.A.3.1.1       GFSMLLWIGAILCFLAYSIQAATEEEPQNDN-----------------------------

3.A.3.2.1       VTLIILEIAAIISLVLSFYRPAGEENELCGQVA---------------------------

3.A.3.2.10      LTLIILMVAAVASLALGIKTEG--------------------------------------

Blo4            PMLIMLMIAAAITLGVNITRAMAG------------------------------------

3.A.3.4.1       PFNILLTILGGISYATEDLFAAG-------------------------------------

Lxy3            PFILILLFLAVVMVFTDVVLADPADG----------------------------------

Mbo14           LDVDLLMVVAAIGAAAIG------------------------------------------

Nfa8            LDVDLLMVAAAIGAAAIG------------------------------------------

Sco12           LDVDLLMIVAALGAAAIG------------------------------------------

Mbo10           LDVDLLMIAAAVGAVAIG------------------------------------------

Mbo11           VGVGTLMTIAALGAVALG------------------------------------------

Nfa10           IGVGTLMTIAAIGAVILG------------------------------------------

Cef1            LGIGLLMTISATGAVILG------------------------------------------

Cgl10           ISIDLLVIVAAIGALFIN------------------------------------------

Cgl12           VSIDLLVVVAAVGAMFIN------------------------------------------

Mav9            AGTDALVSAATVASLVLR------------------------------------------

Mbo13           AGTDALVSAATVASLILR------------------------------------------

Mle1            TGTDALVSVATIASLILR------------------------------------------

3.A.3.6.2       FAIETLMSVAAIGALFIG------------------------------------------

Cef8            GGADTLAAVSILASVLLG------------------------------------------

Cgl3            GGADTLAAVSIITSVLLG------------------------------------------

Sco1            AGVDLIAVLALGGTLAVG------------------------------------------

Blo2            VGVDVLAVVAILSTVAVA------------------------------------------

3.A.3.5.3       SIAYVYSLVILVVAVAEKAER---------------------------------------

Mbo6            LTAFVYSTYQLFAG----------------------------------------------

Cef5            TAAYLWSLWALFIGNAGMPGMT-----------------------------MEIHLFPTD

Cgl1            SAAYLWSLWALFIGNAGHPGMK-----------------------------MEMHLLPSA

Cdi3            SAAYLWSVWALFIGNAGDPAMR-----------------------------MHMSFTAHA

Sav2            LAAFGWSVWALFWGHAGMPGMR-----------------------------HGFDFTVSR

Sco6            LAAFGWSLWALFFGDAGMPGMR-----------------------------HGFDLTVSR

Sco4            SAAFLWSLWALFLGTAGTPGMT-----------------------------HPFELTIAR

Nfa5            LAALGWSLYALFWGTAGTPGMT-----------------------------HPFELTIAR

Mav8            LAAFLWSLYALVLGAADRPGMR-----------------------------HDFELTVGH

Pac5            LVSLGWSVWALMWGSAGHVGMR-----------------------------HRMTWALER

Sav3            VASFAWSAYALFLGGAGDPGMR-----------------------------MPFSLVPSA

Sco2            VASFAWSSYALFLGGAGDPDLR-----------------------------MPFSLVPTA
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Lxy1            LVAFAWSVAVLALGAGG-------------------------------------------

Mbo1            TAATIWSLYTVFGNHSPIER-------------------------------SGIWQALLG

Mle2            TAATIWSLYTVFGHHQSTEH-------------------------------RGVWRALLG

Mbo2            VAATAWSLSSVFGDQPPREG-------------------------------SGIWRAILN

Pac4            LTSFGWSFISILIGAQDQEGYW-----------------------------LGYGITPAG

Twh1            CVTYVWSVWVLFSSIGHPNDYD-----------------------------EQ-------

Cdi1            TVAFVASWVTTLGLGGFE------------------------------------------

Cgl7            TVAFIASWVTTLGLGGFH------------------------------------------

Cef4            TVAFVASWVTTLGIGGFD------------------------------------------

Nfa1            GSGWLYSLVITLTGGG--------------------------------------------

Nfa9            GSGWLYSLVITLTGGG--------------------------------------------

Cef6            LAAYAWSSAMLIFTPAGDPGWR-----------------------------SSLTWFAFN

Cgl2            AAAYAWSIAMLLFETPGGKSWR-----------------------------SYPSWFAFD

Cdi2            LMAWGWSIVMMLFSSVGDPTYR-----------------------------AQPKWIAID

Mav7            SAVHLAQGGTTLAGLLLVTGEQ-EKGASPVS--FRRWLNPVNAAAATALVAGTFSATRVL

Mbo3            SAVHLAQGGTTLAGLLLVTGEQ-DKTTNPAS--FRRWLNPVNAAAATALVSGMWSAAKVL

Mle4            SSVHLAQGGTTLAGLLLITASAGSKSASPIT--LRRWFSPVNAAAATALVTGVVSASKVL

Sco5            RSQTLARSGAALSGLLVAVGEARGRSRGGVSSLLGMRHAPVDASAALALLSGTRAAIGVA

Nfa7            RGRALALSGAALAALLLAIGPE-----------QRGRTSPIVTAHVLGLLNGAVGGWQAV

Mbo4            RGNEISGGASALGALLMLPGVR------------GLGPGPVTTGAAAGLLSGYLLARKVV

Sav5            PVMFVVLVGSVLTTVFSFKDPG--------------------------------------

Sco9            PVMFVVLVGSVLTTAFSVTEPG--------------------------------------

Mbo8            PVMLVVLVGAVITTLAFLRDLASSTAQ---------------------------------

Nfa3            PVMFVVFVGSVITTLAAVAEPS--------------------------------------

Pac2            PVMFLVWIGAVLTTIIAGLELLTGVTDGG-------------------------------

3.A.3.7.1       PVMFIVWIGSLLTTCISIAMASGAMPG---------------------------------

Mav4            PVMFIVEIGAAWSTVLAIVGPT--------------------------------------

Mav1            VRANVFTRINAILGVLLLIVLA--------------------------------------

Mbo5            VRANVFTRINAILGVLLLIVLA--------------------------------------

Nfa6            VRANVFTRINAILGVLFLLVLS--------------------------------------

Sav1            VRANVFTRFNAIIGVLWLVMLF--------------------------------------

Sco11           VRANVFTRFNAIIGVLWVIMLF--------------------------------------

Sco7            VRSNLFTRINAIIGVLFVIVMI--------------------------------------

Blo5            VRANVFTLFNGIIFAAMVLVLI--------------------------------------

Lxy2            LRENVFTLFNGILTVCFVAVVL--------------------------------------

3.A.3.9.1       AMIMVLLISMIISFAMHDWITG--------------------------------------

3.A.3.3.1       LKFLGFFVGPIQFVMEGAAVLAAG------------------------------------

3.A.3.10.1      ENSFDIPIPTFMELFKEHAVAP--------------------------------------

3.A.3.8.1       GDIVIIKGKEYIPADTVLLSSS--------------------------------------

3.A.3.2.5       ----------------DAVSITVAILIVV-------------------------------

Blo3            ------------VLPFDAIVIILILIVNA-------------------------------

Cef7            ----------------DTIVIAAVVVVNM-------------------------------

Cgl6            ----------------DTIVIGAVVIINM-------------------------------

Mbo12           ----------------DAAVIFGVVVINA-------------------------------

3.A.3.1.1       --------------LYLGVVLSAVVIITG-------------------------------

3.A.3.2.1       --TTPEDENEAQAGWIEGAAILFSVIIVV-------------------------------

3.A.3.2.10      ----------IKEGWYDGGSIAFAVILVI-------------------------------

Blo4            ----------GHADILECVGIFFAIALSV-------------------------------

3.A.3.4.1       -------------------VIALMVGIST-------------------------------

Lxy3            ------------PDYTGVVTLSIMVLVSV-------------------------------

Mbo14           -------------QIAEGALLIVIFATSG-------------------------------

Nfa8            -------------QITDGALLIVIFATSG-------------------------------

Sco12           -------------QVLDGGLLIVIFATSG-------------------------------

Mbo10           -------------QIFDGALLIVIFATSG-------------------------------

Mbo11           -------------ELGEAATLAFLFSISE-------------------------------

Nfa10           -------------EVGEAAMLAFLFSISE-------------------------------

Cef1            -------------FVEEAAALAFLYSIAE-------------------------------

Cgl10           -------------NYWESAAVTFLFALGK-------------------------------

Cgl12           -------------NYWESAAVTFLFALGK-------------------------------

Mav9            -------------ENVVALTVLWLLNIGE-------------------------------

Mbo13           -------------ENVVALTVLWLLNIGE-------------------------------

Mle1            -------------ENVVALAVLWLLNIGE-------------------------------

3.A.3.6.2       -------------ATAEAAMVLLLFLIGE-------------------------------

Cef8            -------------EWLVAAIVVLMLSGGE-------------------------------

Cgl3            -------------EWLVAAIIVLMLSGGE-------------------------------

Sco1            -------------EYLAGVLIALMLATGR-------------------------------

Blo2            -------------EYWASWAVTLMITSGE-------------------------------

3.A.3.5.3       ---------SPVTFFDTPPMLFVFIALGR-------------------------------

Mbo6            ----------GPLFFDTSALIIAFVVLGR-------------------------------

Cef5            S-SMD------EIYLETAAVVITFLLLGR-------------------------------

Cgl1            S-TMD------EIYLETVAVVITFLLLGR-------------------------------

Cdi3            HGGMD------EIYLESAAMVIVFLLLGR-------------------------------

Sav2            GNGAS------TIYLEVAAGVVAFILLGR-------------------------------

Sco6            TDGTS------AIYLEAAAGVTAFLLLGR-------------------------------

Sco4            GDGSG------NIYLEAAAGVTAFILAGR-------------------------------

Nfa5            TDGTG------NIYLEAAAGVTTFILAGR-------------------------------

Mav8            GAHVSHVAAPCHVYFEVAAGVTLFVLAGR-------------------------------

Pac5            TDPSS------ALYLEASVGVITFILIGR-------------------------------

Sav3            SDGVA------HIYLEAAVGVPLFVLAGR-------------------------------

Sco2            SDGVA------HIYLEAAVGVPLFVLAGR-------------------------------

Lxy1            -----------HIYVEVAAVVTTFLLLGR-------------------------------

Mbo1            SD---------AIYFEVAAGVTVFVLVGR-------------------------------

Mle2            SD---------AIYFEVAAGITVFVLAGK-------------------------------

Mbo2            SD---------SIYLEVAAGVTVFVLAGR-------------------------------

Pac4            AD---------TLYLDVAAGVTCFLLAGR-------------------------------

Twh1            -----------SLYFEASVSIVVFASVGR-------------------------------
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Cdi1            -----------LDFWWELALLVTIMLLGH-------------------------------

Cgl7            -----------LDFWWELALLVTIMLLGH-------------------------------

Cef4            -----------LDFWWELVLLVTIMLLGH-------------------------------

Nfa1            -----------EVFYEAATVLAAFVLLGH-------------------------------

Nfa9            -----------EVFYEAATVLAAFVLLGH-------------------------------

Cef6            YGVHS----ESEVFFDVACGITVLLLGGR-------------------------------

Cgl2            HGTLT----QNEIYFDVACGITVLLLAGR-------------------------------

Cdi2            PTKFV----SGALFFDVACGMTVILLAGR-------------------------------

Mav7            R-LPDPTPQPLTAWHALDPEIVYSRLAGG--ARPLAVET-EPSWRRRLDDLSYSPALAPL

Mbo3            R-MPDPTPQPLTAWHALDPEIVYSRLAGG--SRPLAVEPGIPAWRRILDDLSYEPVMAPL

Mle4            R-LPDPTPQPLTAWHALDPEIVYSRLAGV--TQPLAVEPGTPDWRRRLDDLSYTRALSPL

Sco5            T-ARAPHPRARVAWHALDPQDVRDRLEREREPEPTAVEQATARLRAAADRAGRVPVLAPV

Nfa7            RRQPRDDLAPLLPWHALGPGEVLARLPEP-----PGLDERAEAQRSRLG-----AALAPL

Mbo4            D-AQAPRPAPAHEWHAMSVEQVRKALPSPDEQAPAKAPPSPYPARALAGGLHTAKRGAQI

Sav5            ----------DWFGWAISAWLWLTVIFAN-------------------------------

Sco9            ----------DWFGWTISAWLWLTVLFAN-------------------------------

Mbo8            ---------ENVFNGLVAAFLWFTVLFAN-------------------------------

Nfa3            -----------VFGWSIAAWLWFTVLFAN-------------------------------

Pac2            --------VSVGFSMAIAVWLWLTVIFAN-------------------------------

3.A.3.7.1       ---------NALFSAAISGWLWITVLFAN-------------------------------

Mav4            -----------WFAWLTVIWLWLTVLFAN-------------------------------

Mav1            -------------TGSVINGMFGLLIIAN-------------------------------

Mbo5            -------------TGSLINGMFGLLIIAN-------------------------------

Nfa6            -------------TGSLIDGMFGLLIVAN-------------------------------

Sav1            -------------VAPFQDSLFGYVIIAN-------------------------------

Sco11           -------------VAPIQDSLFGFVILAN-------------------------------

Sco7            -------------VGPVQDGLFGGVILAN-------------------------------

Blo5            -------------TGSWRDAVFGFVIIIN-------------------------------

Lxy2            -------------LGDLRDGFFYGVVVVN-------------------------------

3.A.3.9.1       -------------------GVISFVIAVN-------------------------------

3.A.3.3.1       -----------LEDWVDFGVICGLLLLN--------------------------------

3.A.3.10.1      -------------LFVFQVFCVALWLLDEFWYYSLFN-----------------------

3.A.3.8.1       -------------EPQAMCYIETSNLDGET------------------------------

3.A.3.2.5       ---------TVAFVQEYRSEKSLEELSKLVPPEC--HCVRE-------------------

Blo3            ---------VLGYMQEAKAEAAVEALAQMTAPQT--SVLRD-------------------

Cef7            ---------MVGFIQEGKAADALASIREMLSPES--TVLRD-------------------

Cgl6            ---------MVGFIQEGKAADALASIRNMLSPES--AALRD-------------------

Mbo12           ---------IVGFIQESKAEAALQGLRSMVHTHA--KVVRE-------------------

3.A.3.1.1       ---------CFSYYQEAKSSKIMESFKNMVPQQA--LVIRN-------------------

3.A.3.2.1       ---------LVTAFNDWSKEKQFRGLQCRIEQEQKFSIIRN-------------------

3.A.3.2.10      ---------VVTAVSDYKQSLQFQNLND-EKRNIHLEVLRG-------------------

Blo4            ---------TITVVMEGRSAKAFEALND-INDDTTVTVVRD-------------------

3.A.3.4.1       ---------LLNFVQEARSTKAADALKAMVSNTATVLRVINENGE---------------

Lxy3            ---------TLRFWQEYRSTRAAEKLRALVRTTTAVTRIS--HGT---------------

Mbo14           ---------ALEALVTARTADSVRGLMGLAPGTATRVGAGGGEE----------------

Nfa8            ---------ALEAIATARTEDSVRGLLDLAPDTATRVVDG-AEQ----------------

Sco12           ---------ALEALATARTADSVRGLLDLAPTTATRLREG-GEE----------------

Mbo10           ---------ALDDIATRHTAESVKGLLDLAPDQAVVVQGDGSER----------------

Mbo11           ---------GLEEYATARTRRGLRALLSLVPDQATVLREG-TET----------------

Nfa10           ---------GLEEYAVARTRRGLRALLNLVPDRATVLRDG-TET----------------

Cef1            ---------ALEGRAMDKARAGLRALLALIPATATVVTTANTTR----------------

Cgl10           ---------ALEKATMNRTRKALSDLVDAAPETATVLR-DGEPE----------------

Cgl12           ---------ALERATMNRTRKALSDLVDAAPETATRLNADDSTE----------------

Mav9            ---------YLQDLTLRRTRRAISELLRGSQDTAWIRLEHN-------------------

Mbo13           ---------YLQDLTLRRTRRAISELLRGNQDTAWVRLTDPSAGS---------------

Mle1            ---------YLQDLTLRRTRRAISALLSGTQDTAWIRLTDGP------------------

3.A.3.6.2       ---------RLEGWAASRARQGVSALMALKPETATRLRKGEREE----------------

Cef8            ---------ALEDAASKRASATLDALARRAPQIAHRKN----------------------

Cgl3            ---------ALEEAASRRASGTLDALARRAPSTAHRLLGATI------------------

Sco1            ---------TLEGAAQRRASHDLHALLAHAPRSARRRTG---------------------

Blo2            ---------AIEEYAQAKAERSLTALMEAAPQTAHVVNLPGVGRGFAADKGD--------

3.A.3.5.3       ---------WLEHLAKSKTSEALAKLMSLQATEATVVTLGEDNLII--------------

Mbo6            ---------HLEARATGKASEAISKLLELGAKEATLLVDGQ-------------------

Cef5            ---------WFETKAKGRSSEALRKLLDMGAKDAAVIRDG--------------------

Cgl1            ---------WFETKAKGQSSEALRKLLDMGAKDAVVLRDG--------------------

Cdi3            ---------WFETRAKGRSGEALRSLLNLGAKDAAIIRDN--------------------

Sav2            ---------YLEARSKRRAGAALHALMELGAKDVAVVRNG--------------------

Sco6            ---------WLEARSKRRAGAALRALMELGAKDVAVLRAG--------------------

Sco4            ---------YFEARSKRKAGAALKALLELGAKDVTVVRGG--------------------

Nfa5            ---------YFEACSKRRAGAALRALLELGAKEVSVLRGG--------------------

Mav8            ---------YFERRSKRTAGAALRALLALGAKDVAVLRAG--------------------

Pac5            ---------WIEARNRAEAGSALQALLRMGAKSVRMIRDG--------------------

Sav3            ---------FLEARARRGTGAALRSLAELAAKEVS-VRDGD-------------------

Sco2            ---------YLEARARRGTGAALRALAELAVKEVA-VRDGT-------------------

Lxy1            ---------FAEERSRRRAGAALRDLIAAGAREVSRVDDAG-------------------

Mbo1            ---------YFEARAKSQAGSALRALAALSAKEVAVLLPDG-------------------

Mle2            ---------YYTARAKSHASIALLALAALSAKDAAVLQPDG-------------------

Mbo2            ---------YFEARAKSKAGSALRALAELGAKNVAVLLPDG-------------------

Pac4            ---------YFEARAKRSARSVLTALRQLAAKNARVLR-NG-------------------

Twh1            ---------YLEAKVKAKQGLALESLVKLAPKTATLAG----------------------

Cdi1            ---------WLEMSALGAASSALDALAALLPDEAEKVIDGT-------------------

Cgl7            ---------WLEMRALGAASSALDALAALLPDEAEKVVDGT-------------------

Cef4            ---------WMEMRALGSASSALDALAALLPDEAEKIIDGA-------------------

Nfa1            ---------WFEMRARGGANDAIRTLLDLAPPKALVLRDGE-------------------

Nfa9            ---------WFEMRARGGANDAIRTLLDLAPPKALVLRDGE-------------------
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Cef6            ---------LLSRRTAQSSLLAELERLQIDPQQPVTVVRKHKLTR---------------

Cgl2            ---------LLTRRRSQSSLLAELGRLQIDPQRIVTVVRKHRLKR---------------

Cdi2            ---------ILVRR-ARSDLLEDLKRYRPNPSSTVTVVGKNRKTG---------------

Mav7            RAP-LQNVLRLASATRTELADPLTPILAVGAAASAIVGSNIDALLVAGVMTVNAITGGAQ

Mbo3            RGP-ARTLAQLAVATRHELADPLTPILAVGAAASAIVGSNIDALLVAGVMTVNAITGGVQ

Mle4            RKP-VTKLARLASATRQEFADPLTPILAVGAAASAIVGSNIDALLVAGVMTVNAITGGVQ

Sco5            R-----WSWQLARAVRGELDDPLTPVLAVGSAASAILGSVVDALLVVGALDLNALVGGFQ

Nfa7            AP-----AVSFGRQLRRELADPLTPILGVGAVATAILGSPSDAILLSSVLTVNAVVSARQ

Mbo4            TQAPLNALWQLTKAVRAELSDPLTPMLALGAMASAVLGSPVDAVMVGSVLTGNSILAASQ

Sav5            ---------LAEAVAEGRGKAQADTLRRAKTDTVARR--ADG------------------

Sco9            ---------LAEAVAEGRGKAQADTLRRAKTDTVARR--ADG------------------

Mbo8            ---------FAEAMAEGRGKAQAAALRKVRSETMANRRTAAGNI----------------

Nfa3            ---------LAEAVAEGRGKAQAETLRRTKREMTARRLGGDGE-----------------

Pac2            ---------LAESIAEGRGKAQAESLRKTRTATSAIRVDGWDERNDPS------------

3.A.3.7.1       ---------FAEALAEGRSKAQANSLKGVKKTAFARKLREPKYG----------------

Mav4            ---------LAEAVAEGRGKAQAETLRRAKTQTMARRLRDWAPG----------------

Mav1            --------SVVGMVQEIRAKQTLDKLAIVGQAKPMVRRQSGT------------------

Mbo5            --------SVIGMVQEIRAKQTLDKLAIIGQAKPLVRRQSGT------------------

Nfa6            --------SAVGIIQEVRAKRTLDQLAIVSQAKPTVRRDGVA------------------

Sav1            --------TGIGIIQEWRAKKTLDSLALIGEAKPTVRRDGVA------------------

Sco11           --------TGIGIIQEWRAKKTLDSLALIGEVRPTVRRDGKP------------------

Sco7            --------TAIGIIQEVRAKRTLDQLAIVGESRPRVWRDGQR------------------

Blo5            --------TGIGIVTELRAKRTLDRLSILVASDFLVHRDGRD------------------

Lxy2            --------ALIGIVQEVRAKVVLDRAALLAAPASRVRRDGEV------------------

3.A.3.9.1       --------VLIGLVQEYKATKTMNSLKNLSSPNAHVIRNGKS------------------

3.A.3.3.1       --------AVVGFVQEFQAGSIVDELKKTLALKAVVLRDGT-------------------

3.A.3.10.1      ----LFMIISMEAAAVFQRLTALKEFRTMGIKPYTINVFRNK------------------

3.A.3.8.1       ---------NLKIRQGLPATSDIKDIDSLMRLSGRIECESPNRHLYDFVG----------

3.A.3.2.5       ------------------------------------------GKLEHTLARDLVPGDTVC

Blo3            ------------------------------------------GKVMRINTADVVPGDIIV

Cef7            ------------------------------------------EHWTTIDATTLVPGDIIR

Cgl6            ------------------------------------------GVFHKIDAAELVVGDVVK

Mbo12           ------------------------------------------GHEHTMPSEELVPGDLVL

3.A.3.1.1       ------------------------------------------GEKMSINAEEVVVGDLVE

3.A.3.2.1       ------------------------------------------GQLIQLPVAEIVVGDIAQ

3.A.3.2.10      ------------------------------------------GRRVEISIYDIVVGDVIP

Blo4            ------------------------------------------GEVTLVSQRDITIGDVLQ

3.A.3.4.1       ------------------------------------------NAWLELPIDQLVPGDIIK

Lxy3            ------------------------------------------PVTGEIPVEDVVRGDIVH

Mbo14           ----------------------------------------------TVNAADLRIGDIVL

Nfa8            ----------------------------------------------TVRAADLEIGDEVL

Sco12           ----------------------------------------------TVPTADLAVGDLVL

Mbo10           ----------------------------------------------VVAASELVVGDRVV

Mbo11           ----------------------------------------------IVASTELHVGDQMI

Nfa10           ----------------------------------------------IVSPAELRVGDRML

Cef1            ----------------------------------------------SVSVEELLPGDRVR

Cgl10           ----------------------------------------------TVEIWELAPGDVVL

Cgl12           ----------------------------------------------VVELWELEPGDIVL

Mav9            --------------------------------------------EIQVATDTLQIGDEVV

Mbo13           ----------------------------------------DAATEIQVPIDTVQIGDEVV

Mle1            ----------------------------------------QAGTEIQVPIGTVQIGDEVV

3.A.3.6.2       -----------------------------------------------VAINSLRPGDVIE

Cef8            --------------------------PDGT--------------TEDIAIDDVRIGDELV

Cgl3            --------------------------LDG---------------TEEIAVEEITVGDLVA

Sco1            ---------------------------DG---------------VVRVPLSEITAGDALV

Blo2            -------------------------SSDGFRRVGSASAAAAAHRFDTVPVEQVQLGDVLM

3.A.3.5.3       -------------------------------------------REEQVPMELVQRGDIVK

Mbo6            --------------------------------------------ELLVPVDQVQVGDLVR

Cef5            -------------------------------------------HEVRIPISQLEIGDVFI

Cgl1            -------------------------------------------AEVRVPVNQLKLGDVFI

Cdi3            -------------------------------------------REVRIPIQSLQVGDVFV

Sav2            -------------------------------------------REVRVPVTRLTVGDRFV

Sco6            -------------------------------------------REVRIPVARLAVGDRFV

Sco4            -------------------------------------------REERIPVGDLTVGDRFL

Nfa5            -------------------------------------------VEQRIPVEQLAVGDRFV

Mav8            -------------------------------------------AETRIPIERLAVGDEFV

Pac5            -------------------------------------------QEVTVPIEALTVGDHFV

Sav3            -------------------------------------------SERLVPIAELEGGQVFV

Sco2            -------------------------------------------GGRRIPIEELRVGQVFV

Lxy1            -------------------------------------------RERRIPVDLLGAGERFA

Mbo1            -------------------------------------------SEMVIPADELKEQQRFV

Mle2            -------------------------------------------SEMVIPANELNEQQRFV

Mbo2            -------------------------------------------AELVIPASELKKRQRFV

Pac4            -------------------------------------------IETVVPVEQLHQSDLFV

Twh1            -------------------------------------------TLEKVLTENLRAGDRVV

Cdi1            --------------------------------------------TRTVAISELIVDDVVL

Cgl7            --------------------------------------------TRTVAISELAVDDVVL

Cef4            --------------------------------------------VHTVPLAELAEGDVVL

Nfa1            --------------------------------------------PVEIPTAEVAVGDLLL

Nfa9            --------------------------------------------PVEIPTAEVAVGDLLL

Cef6            -----------------------------------------KPAELQIPLQEVRVNDDVI

Cgl2            -----------------------------------------VVQELNIPVQEVRVNDDVK

Cdi2            -----------------------------------------EVRKEEVAIQKLNVGDDIL

Mav7            RLRAESAAAELFAEQDQMVRRVVVPAVATTRRRLEAARHATR--TATVSAKSLRPGDVID

Mbo3            RLRAEAAAAELFAEQDQLVRRVVVPAVATTRRRLEAARHATR--TATVSAKSLRVGDVID

Mle4            RLRAEAAAAELFAEQDQLVRRVVVPAVATTRRRLEAAQHATR--TVTVSAKSLRAGDVID

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
Sco5            RLRAERALSGLLAEQKQKAR------VAEEQLRPETAEFTPEGEPRIVDAAKLHPGHVIE

Nfa7            RQRAEHALQDLMADEELTAR--------LVGRSGDAEQVIP--------AHRLRVGDLIR

Mbo4            RLRAESRLNRLLAQQIPPAR-----------KVLAGADDQPR--YIEVRAEELRPGDIIE

Sav5            ---------------------------------------------TVVPGTELRVGDLVV

Sco9            ---------------------------------------------TTVPGTGLTVGDLVV

Mbo8            ---------------------------------------------ESVPSSRLDLDDVVE

Nfa3            ---------------------------------------------ERVPATDLRVGDRVV

Pac2            ---------------------------------------AEHTTTTEVVSSELRYGDVVV

3.A.3.7.1       ------------------------------------------AAADKVPADQLRKGDIVL

Mav4            ----------------------------------------STGIEEAVSATALQQGDIVV

Mav1            ---------------------------------------------RALPPDDVVLDDIIE

Mbo5            ---------------------------------------------RTRSTNEVVLDDIIE

Nfa6            ---------------------------------------------TQISPKDVVLDDLIE

Sav1            ---------------------------------------------SEVSTSEIVLDDVIE

Sco11           ---------------------------------------------VGISTSEIVLDDVIE

Sco7            ---------------------------------------------LELSASEIVIDDSID

Blo5            ---------------------------------------------VEVPHNEIVLDDLLW

Lxy2            ---------------------------------------------RSVPLAEVVLDDLLV

3.A.3.9.1       ---------------------------------------------ETINSKDVVPGDICL

3.A.3.3.1       --------------------------------------------LKEIEAPEVVPGDILQ

3.A.3.10.1      -------------------------------------------KWVALQTNELLPMDLVS

3.A.3.8.1       --------------------------------------------NIRLDGRSTVPLGADQ

3.A.3.2.5       LS-VGDRVPADLRLFEAVD-LSIDESSLTGETTPCSKVTAPQPAATNGDLA---SRSNIA

Blo3            LA-EGDSVSADGRLVNAAS-LRIAEASLTGESVPVGKK--PDTLTEAKALG---DRANMI

Cef7            FS-AGDRIPADVRIISATN-LQVEEAALTGESNPVVKS--PEPVEEEAGIG---DRTSMG

Cgl6            LS-AGDKVPADLRMLAATN-LHIEESALTGEAEAVVKG--TDPVEADAGIG---DRTSMA

Mbo12           LA-AGDKVPADLRLVRQTG-LSVNESALTGESTPVHKD--EVALPEGTPVA---DRRNIA

3.A.3.1.1       VK-GGDRIPADLRIISANG-CKVDNSSLTGESEPQTRS----PDFTNENPL---ETRNIA

3.A.3.2.1       VK-YGDLLPADGILIQGND-LKIDESSLTGE------------SDHVKKSL---DKDPML

3.A.3.2.10      LN-IGNQVPADGVLISGHS-LALDESSMTGE------------SKIVNKDA---NKDPFL

Blo4            IS-TGDKLPADARLIESND-LTADESALTGESVPSAKAADAVFTDPKTPVA---DRTNML

3.A.3.4.1       LA-AGDMIPADLRIIQARD-LFVAQASLTGESLPVEKVAATRE-PRQNNPL---ECDTLC

Lxy3            LA-AGDMVPADLRIVRAKD-LQVNQSMLTGESLPAEKSADPVDGVTEANLL---DAPNLG

Mbo14           VR-PGERISADA-TVLAGG-SEVDQATVTGEPLPVDKSIG-----------------DQV

Nfa8            VR-PGERIAADG-TVVSGG-SDVDQATITGEPLPVGKTAG-----------------DEV

Sco12           VR-PGERIGADG-TVVEGA-GEVDQATITGESLPVLKRPG-----------------DDV

Mbo10           VR-PGDRIPADG-AVLSGA-SDVDQRSITGESMPVAKARG-----------------DEV

Mbo11           VK-PGERLATDG-IIRAGR-TALDVSAITGESVPVEVGPG-----------------DEV

Nfa10           VR-PGERVATDG-VIAEGR-SSLDVSAITGESVPVEAGPG-----------------AEV

Cef1            LV-AGERLATDG-IVHSGR-SSLDVSAITGESIPVEVGPG-----------------DQV

Cgl10           VK-NGEQIPVDG-RVLSGH-GGVDEATITGESVPAEKAAD-----------------SEV

Cgl12           VR-NGEQIPVDG-NVIAGV-GGIDESNITGESMPAEKGQG-----------------SDV

Mav9            VH-DHVAIPVDG-EVIDGE-AIVDQSAITGENLPVSVVVG-----------------MPV

Mbo13           VH-EHVAIPVDG-EVVDGE-AIVNQSAITGENLPVSVVVG-----------------TRV

Mle1            VH-EHVAIPVDG-EVIDGE-AVVNQSAITGENLPVSVMAG-----------------SHV

3.A.3.6.2       VA-AGGRLPADG-KLLSPF-ASFDESALTGESIPVERATG-----------------DKV

Cef8            VL-PHELCPVDG-EVISGH-GAMDESFLTGEPYVVSKSEG-----------------SGV

Cgl3            VL-PHELCPVDG-EIVAGH-GTMDESYLTGEPYVVSKSKG-----------------SQA

Sco1            VG-PGEVVPVDG-RVESTE-AVLDESVLTGEPLQVTRQRG-----------------EGA

Blo2            VL-PGETVPVDG-ELLSGT-ATLDLSNINGEPVPREVFAG-----------------ARV

3.A.3.5.3       VV-PGGKFPVDG-KVLEGN-TMADESLITGEAMPVTKKPG-----------------STV

Mbo6            VR-PGEKIPVDG-EVTDGR-AAVDESMLTGESVPVEKTAG-----------------DRV

Cef5            VR-PGEKIATDG-RVTDGS-SAVDESMLTGESIPVEVTKG-----------------SKV

Cgl1            TR-PGEKIATDG-EVVEGS-SAVDESMLTGESIPVEVTKG-----------------SKV

Cdi3            VR-PGEKIATDG-VVVEGT-SAVDQSMITGESVPVEVAQG-----------------SHV

Sav2            VR-PGEKIATDG-TVVEGD-SAVDASMLTGESVPVDVTVG-----------------DTV

Sco6            VR-PGEKIATDG-TVAEGA-SAVDASLLTGESVPVDVAVG-----------------DTV

Sco4            VR-PGEKIATDG-TVVEGS-SAVDASMLTGESVPVEVAAG-----------------DGV

Nfa5            VR-PGEKIATDG-VVVEGS-SAVDASMLTGESVPVEVGES-----------------DAV

Mav8            VR-PGERIATDG-IVVAGS-SAVDAAMLTGESVPVEVGVG-----------------DGV

Pac5            VR-PGEKVATDG-RVAEGS-SAIDASLVTGESLPVEVAVG-----------------DEV

Sav3            VR-PGERVATDG-QVVEGS-SAVDLALVTGESEPVEVGPG-----------------SAV

Sco2            VR-PGERVATDG-TVVEGS-SAVDLSLVTGESEPAEVAPG-----------------TAV

Lxy1            VR-PGERIAADG-IVLEGA-AAIDASAVTGESVPVEVAVG-----------------DEV

Mbo1            VR-PGQIVAADG-LAVDGS-AAVDMSAMTGEAKPTRVRPG-----------------GQV

Mle2            VR-PGQTIAADG-LVIDGS-ATVSMSPITGEAKPVRVNPG-----------------AQV

Mbo2            TR-PGETIAADG-VVVDGS-AAIDMSAMTGEAKPVRAYPA-----------------ASV

Pac4            TL-AGETLAADG-EVVEGS-SSIDTSMMTGEPMPADVTVG-----------------SAV

Twh1            IY-PGERVPADA-RIVEGG-SDVDLSFLTGCSIPSRVSIG-----------------DTL

Cdi1            VR-AGARVPADG-TILDGA-AEFDEAMITGESRPVFRDTG-----------------DKV

Cgl7            VR-AGARVPADG-TIIDGA-AEFDEAMITGESRPVYRDTG-----------------ETV

Cef4            VR-PGARVPADG-TIIDGA-AEFDEAMITGESRPVFRDTG-----------------DRV

Nfa1            VR-PGAKIAVDG-VVEDGD-SEVDESMVTGESLPVHKAPG-----------------AAV

Nfa9            VR-PGAKIAVDG-VVEDGD-SEVDESMVTGESLPVHKAPG-----------------AAV

Cef6            VA-PGSVIPVDG-VVIGGG-TRIGASIIMGHD-QRTVKVQ-----------------DKV

Cgl2            VP-PNTTIPVDG-TVIGGG-SRIAASIIMGQD-QRDVKVN-----------------DKV

Cdi2            IA-PYALIPADG-YVVGGA-STIDG-TALGIG-RLKVKVN-----------------DHV

Mav7            LA-APEVVPADARLLEAED-LEVDESLLTGESLPVDKQVEPVAVN-DP------DRASML

Mbo3            LA-APEVVPADARLLVAED-LEVDESFLTGESLPVDKQVDPVAVN-DP------DRASML

Mle4            LA-APEVVPADARVLVAED-LEVDESLLTGESLPVDKRVDPVAIN-DA------DRASML

Sco5            LR-ADDVVPADARLLWEDG-LEVDESALTGESLPVDKCVDPAPRAPVA------ERYCMV

Nfa7            LR-AGDVVPADARLIELDD-LELDESGLTGESVTVEKQLAATPGAALG------DRACMV

Mbo4            VR-THEVVPADARVIEEVD-VEVDESALTGESLSVTKQVEPTPGVDLI------ERRCML

Sav5            CE-AGDIIPGDG-DVVEGV-ASVDESAITGESAPVIRESG--------------GDRSAV

Sco9            CE-AGDVIPGDG-DVVEGV-ASVDESAITGESAPVIRESG--------------GDRSAV

Mbo8            VS-AGETIPSDG-EIIEGI-ASVDESAITGESAPVIRESG--------------GDRSAV
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Nfa3            VE-AGELIPGDG-DVIDGI-AAVDESAITGESAPVIRESG--------------GDRCAV

Pac2            VA-AGQTIPGDG-DIVWGI-ASVDESAITGESAPVVRESG--------------GDRSAV

3.A.3.7.1       VE-AGDIIPCDG-EVIEGG-ASVDESAITGESAPVIRESG--------------GDFASV

Mav4            VE-AGQVIPGDG-DVVEGI-ASVDESAITGESAPVIRESG--------------GDRSAV

Mav1            LG-PGDQVVVDGEIVEEAN-LEVDESLLTGEADPIAKAVG-----------------DSV

Mbo5            LG-PGDQVVVDGEVVEEEN-LEIDESLLTGEADPIAKDAG-----------------DTV

Nfa6            LG-PGDQIVVDGVVEESEL-LEVDESLLTGEADPIGKPVG-----------------AQV

Sav1            TA-PGDKIVVDGVCVETDG-LEIDESLLTGEADPVVKHAG-----------------DSV

Sco11           IG-PGDKAVVDGVCVEADG-LEIDESLLTGEADPVVKQPG-----------------DQV

Sco7            LG-QGDKIVVDGTVTSGDS-LEVDESLLTGEADPVVKQPG-----------------DPV

Blo5            IR-AGEQVPADGQIIQTWG-LELDESMLTGESRTVRHKVG-----------------EQV

Lxy2            LR-PGDQIPADAVVAESTG-LSLDESMLTGESDSVFKDAG-----------------AQL

3.A.3.9.1       VK-VGDTIPADLRLIETKN-FDTDESLLTGESLPVSKDANLVFGKEEETSVG--DRLNLA

3.A.3.3.1       VE-EGTIIPADGRIVTDDAFLQVDQSALTGESLAVDKHKG-----------------DQV

3.A.3.10.1      ITRTAEESAIPCDLILLDGSAIVNEAMLSGESTPLLKESIKLRPSEDNLQLDGVDKIAVL

3.A.3.8.1       ILLRGAQLRNTQWVHGIVVYTGHDTKLMQNSTSPPLKLSNVERITN---------VQILI

                                             .                              

3.A.3.2.5       FMGTLVRCGKAKGVVIGTGENSEFGEVFKMMQAEEAPK----------------------

Blo3            FNGTSVTQGTGRAIVTGTGMNTQVGKIADMLSATEDEK----------------------

Cef7            FSSTTALTGTGTGVVTATGNDTEIGRITTMLDQVDSVD----------------------

Cgl6            FSGTLVLTGSGTGVVTATGAGTEIGHITTMLADVDSVD----------------------

Mbo12           YSGTLVTAGHGAGIVVATGAETELGEIHRLVGAAEVVA----------------------

3.A.3.1.1       FFSTNCVEGTARGIVVYTGDRTVMGRIATLASGLEGGQ----------------------

3.A.3.2.1       LSGTHVMEGSGRMVVTAVGVNSQTGIILTLLGVNEDDEGEKKKKGKKQGVPENRNKAKTQ

3.A.3.2.10      MSGCKVADGNGSMLVTGVGVNTEWGLLMASISEDNGEE----------------------

Blo4            YSGCFVTAGNGRAVVTAVGDDTEFGKIARELRAANTGM----------------------

3.A.3.4.1       FMGTNVVSGTAQAVVMATGAGTWFGQLAGRVSEQDNEQ----------------------

Lxy3            FMGTSVISGSGTGVVIGTGRSTSFGSLSSAVVG-ARPE----------------------

Mbo14           FAGTVNGTGALRIRVDRLARDSVVARIATLVEQASQTK----------------------

Nfa8            FAGTSNGTGTLRIRVDRRAADSVVARIAAMVEEAVRTK----------------------

Sco12           FAGTLNGTGALRVRVGRDPADSVIARIVTLVEEASRTK----------------------

Mbo10           FAGTVNGSGVLHLVVTRDPSQTVVARIVELVADASATK----------------------

Mbo11           FAGSINGLGVLQVGVTATAANNSLARIVHIVEAEQVRK----------------------

Nfa10           FAGSINGNGVLTVEVTTTAEDNSLARIVRIVEAEQARK----------------------

Cef1            LAGSINISGVLEVEATAAGTDNSLTTVVSLVEQAQHEK----------------------

Cgl10           FAGTWLRSGVLRIEAIGIGSDSTLAKIIHRVEDAQDDK----------------------

Cgl12           YAGTWLRSGVLRVEATGIGSDSTLAKIIHRVEDAQDDK----------------------

Mav9            HAGSVVVRGRLVVRARAVGNQTTIGRIITRVEEAQHDR----------------------

Mbo13           HAGSVVVRGRVVVRAHAVGNQTTIGRIISRVEEAQLDR----------------------

Mle1            HAGSVVVRGRLMVRASAVGKHTTIGRIVTRVEEAQHDR----------------------

3.A.3.6.2       PAGATSVDRLVTLEVLSEPGASAIDRILKLIEEAEERR----------------------

Cef8            ISGAINADDALVIRATALAEDSRYASIVGVLREAETNR----------------------

Cgl3            MSGAVNGDTPLTIVATKLAHDSRYAQIVGVLHEAENNR----------------------

Sco1            RSGAVNAGGAFDLRATAIEQDSTYAGIVRLAQQAGAES----------------------

Blo2            MSGAVNGSTALTMRATQVAADSQYQRILELVASAQESR----------------------

3.A.3.5.3       IARSINAHGSVLIKATHVGNDTTLAQIVKLVEEAQMSK----------------------

Mbo6            AGATVNLDGLLTVRATAVGADTALAQIVRLVEQAQGDK----------------------

Cef5            TGATLNTSGRLLVEATRIGSDTTLAQMAKLVTEAQSKK----------------------

Cgl1            TGATLNTSGRLMVKVTRIGADTTLSQMAKLVTDAQSKK----------------------

Cdi3            TGATMNTSGRLLVTAQRVGADTTLAAMGRLVAEAQSNK----------------------

Sav2            TGATVNAGGRLVVEATRVGADTQLARMAQLVEAAQNGK----------------------

Sco6            TGATVNAGGRLVVEATRVGADTQLARMAKLVEDAQSGK----------------------

Sco4            TGATVNAGGRLVVEATRVGADTQLARMARLVEDAQNGK----------------------

Nfa5            VGATVNVGGRLVVRATRIGSDTQLAQIARLVEEAQTGK----------------------

Mav8            TGGTVNAGGRLVVRATGIGDDTQLARMAQLVERAQSGK----------------------

Pac5            IGATVNTSGRLVVEATAVGSDTELSRIATLVEAAQTSR----------------------

Sav3            VGGAVNAGGLLLVRATAVGADTQLARITRLVTEAQAGK----------------------

Sco2            IAGGVNVGGLLAVRATAVGADTRLARITHLVTEAQAGK----------------------

Lxy1            TAGTIAAGGSFIVRATRVGPDTRVARLVAGVEAAQLAK----------------------

Mbo1            IGGTTVLDGRLIVEAAAVGADTQFAGMVRLVEQAQAQK----------------------

Mle2            IGGTVVLNGRLIVEAAAVGDETQLAGMVRLVEQAQQQN----------------------

Mbo2            VGGTVVMDGRLVIEATAVGADTQFAAMVRLVEQAQTQK----------------------

Pac4            LGGTMNLTGRIVARATRVGDHSQLAHMAVLAEEAQARK----------------------

Twh1            ASGAMNLTGNLTAEVVRVGSDTELSRLISLVQRAQ--K----------------------

Cdi1            VAGTVATDNTVRIRVEATGGDTALAGIQRMVADAQESS----------------------

Cgl7            VAGTVATDNTVRIRVEATGGDTALAGIQRMVADAQASS----------------------

Cef4            VAGTVATDNTVRVRVESVGEDTALAGIQRMVADAQSSS----------------------

Nfa1            VGATINSNGTLRVRATKVGADTALAQIVQLVQEAQNSK----------------------

Nfa9            VGATINSNGTLRVRATKVGADTALAQIVQLVQEAQNSK----------------------

Cef6            FAGGLNLEREIKVRVVRTGHRTRIAAVSRWVREATVKE----------------------

Cgl2            FAGSLNLESEIKVRVIRTGHRTRIAAVHRWVKEATLKE----------------------

Cdi2            YAGCVNGSNPLKIRVLQTGHRTWFAGITRWVSQASVHQ----------------------

Mav7            FEGSTIVAGHARAIVVATGVGTAAHRAISAVADVETAA----------------------

Mbo3            FEGSTIVAGHARAIVVATGVGTAAHRAISAVADVETAA----------------------

Mle4            FEGSAIVAGHARAIVVATGVGTAAHRAISAVADVEVSA----------------------

Sco5            FEGTTVVAGRARAVVVDTGDHTEAARAVALAARTPSAA----------------------

Nfa7            FEGSTVVSGAGTAVVVAVGADTQAGRAAAGAMPPE-KG----------------------

Mbo4            YAGTTVVSGTAVAVVTAVGPDTQERRAAELVSGDLSSV----------------------

Sav5            TGGTKVLSDRIVIKITTKPGETFIDRMIALVEGAARQK----------------------

Sco9            TGGTKVLSDRIVVRITTKPGETFIDRMINLVEGAARQK----------------------

Mbo8            TGGTVVLSDRIVVRITAKQGQTFIDRMIALVEGAARQQ----------------------

Nfa3            TGGTTVLSDRIVVRITAAPGQTFVDRMIALVEGAARQK----------------------

Pac2            TGGTTVLSDRIVVKITSKPGQSFVDRMIALVEGSGRQK----------------------

3.A.3.7.1       TGGTRILSDWLVIECSVNPGETFLDRMIAMVEGAQRRK----------------------

Mav4            TGGTTVLSDRIVVQITQKPGESFIDRMIALVEGANRQK----------------------

Mav1            MSGSFVVAGSGAYRATRVGSQAYAARLAEEASKFTLVK----------------------

Mbo5            MSGSFVVSGAGAYRATKVGSEAYAAKLAAEASKFTLVK----------------------

Nfa6            MSGSYVVSGSGCYRATKVGRDAYAARLAEEASKFTLVH----------------------
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Sav1            MSGSFVVAGGGAFKATKVGREAYAAQLAEEASRFTLVH----------------------

Sco11           MSGSFVVAGGGAFRATKVGREAYAAQLAEEASRFTLVQ----------------------

Sco7            MSGSFVVAGSGTFTATRVGKEAYASQLADEARRFSLVN----------------------

Blo5            YSGATAVSGMALVKVNAVGSHSYAATLTAQAKVYKKTV----------------------

Lxy2            LSGSHVTTGTGYAIVTAVGADSYASRLTSQIRRHSLVH----------------------

3.A.3.9.1       FSSSAVVKGRAKGIVIKTALNSEIGKIAKSLQGDSGLISRDPSKSWLQNTWISTKKVTGA

3.A.3.3.1       FASSAVKRGEAFVVITATGDNTFVGRAAALVNAASGGS----------------------

3.A.3.10.1      HGGTKALQVTPPEHKSDIPPPPDGGALAIVTKTGFETSQGS-------------------

3.A.3.8.1       LFCILIAMSLVCSVGSAIWNRRHSGRDWYLNLNYGGANNFG-------------------

3.A.3.2.5       ---------------------------------TPLQKSMDLLGKQLSFYSFGIIGIIML

Blo3            ---------------------------------TPLQKEMDYVSKILGIAVCVIAVVVLV

Cef7            ---------------------------------TPLTRTMSRFSATLAVVCVVLAVIMLV

Cgl6            ---------------------------------TPLTRSMKKFSSALAIVCVFLAILMLV

Mbo12           ---------------------------------TPLTAKLAWFSKFLTIAILGLAALTFG

3.A.3.1.1       ---------------------------------TPIAAEIEHFIHIITGVAVFLGVSFFI

3.A.3.2.1       DGVALEIQPLNSQEGIDNEEKDKKAVKVPKKEKSVLQGKLTRLAVQIGKAGLLMSALTVF

3.A.3.2.10      ---------------------------------TPLQVRLNGVATFIGSIGLAVAAAVLV

Blo4            ---------------------------------TPLQEKLAKLGKVIAVVGSIVAALVFV

3.A.3.4.1       ---------------------------------NAFQKGISRVSMLLIRFMLVMAPVVLI

Lxy3            ---------------------------------TAFDTGIRRVTVTLIRFMLVMVPTVFV

Mbo14           ---------------------------------ARTQLFIEKVEQRYSIGMVAVTLAVFA

Nfa8            ---------------------------------ARTQLFIEKVEQRYSVGMVVATLAVFA

Sco12           ---------------------------------APTQLFIEKIEQRYSVGVVVATLAVFG

Mbo10           ---------------------------------AKTQLFIEKIEQRYSLGMVAATLALIV

Mbo11           ---------------------------------GASQRLADCIARPLVPSIMIAAALIAG

Nfa10           ---------------------------------GDAQRLADKIAKPLVPGIMIAAAAIAV

Cef1            ---------------------------------GDRARIADRLARPLVPGVLILAALVAV

Cgl10           ---------------------------------AKTQTFLEKFSKYYTPGVMIAALAVGL

Cgl12           ---------------------------------ARTQTFLEKFSKWYTPGVMIAAAVVGL

Mav9            ---------------------------------APIQTVGENFSRRFVPTSFIVSAITLA

Mbo13           ---------------------------------APIQTVGENFSRRFVPTSFIVSAIALL

Mle1            ---------------------------------APIQTVGENFSRCFVPTSFVVSAITLA

3.A.3.6.2       ---------------------------------APIERFIDRFSRIYTPAIMAVALLVTL

Cef8            ---------------------------------PEMRRLADRLGAWYTVLALAMGAIGWI

Cgl3            ---------------------------------PEMRRMADRLGAWYTVIALALGGLGWI

Sco1            ---------------------------------APVVRLADRYAAWFLPLALATAALAWL

Blo2            ---------------------------------PAVVKTADRLAVPFTVLSLVIAGVAWA

3.A.3.5.3       ---------------------------------APIQQLADRFSGYFVPFIIIMSTLTLV

Mbo6            ---------------------------------APVQRLADRVSAVFVPAVIGVAVATFA

Cef5            ---------------------------------APVQRLVDRISQVFVPVVIVISILTLA

Cgl1            ---------------------------------APVQRLVDQISQVFVPVVIVIAIATLI

Cdi3            ---------------------------------APVQKLVDKISQIFVPAVIVISLITLA

Sav2            ---------------------------------AEVQRLADRISGVFVPVVLLIALGTFG

Sco6            ---------------------------------AQVQRLADRISGIFVPVVLLIAFATFG

Sco4            ---------------------------------AAAQRLADRISGVFVPVVIALALATLG

Nfa5            ---------------------------------AQAQRLADRISGIFVPIVIALAVATLG

Mav8            ---------------------------------ADAQRLADRVSGVFVPVVLLLAVATLA

Pac5            ---------------------------------SKTQDLADKVSSIFVPTVLIISALTMI

Sav3            ---------------------------------ARAQRLADSVAGVFVPVVLALAVTALG

Sco2            ---------------------------------ARAQRLADKVAGVFVPVVLTLAATVLG

Lxy1            ---------------------------------TRAQRLADRVSSVFVPVVLGLAVLTFL

Mbo1            ---------------------------------ADAQRLADRISSVFVPAVLVIAALTAA

Mle2            ---------------------------------ANAQRLADRIASVFVPCVFAVAALTAV

Mbo2            ---------------------------------ARAQRLADHIAGVFVPVVFVIAGLAGA

Pac4            ---------------------------------ANVQRLVDKVVEIFVPAVLAIVVLTFF

Twh1            ---------------------------------PKLVRVADRVSGVFVPVVLILSLVTLF

Cdi1            ---------------------------------SRAQALADRAAALLFWFALISALITAV

Cgl7            ---------------------------------SRAQALADRAAAFLFWFALITALITAV

Cef4            ---------------------------------SRAQALADRAAGWLFWFALIAGIITAI

Nfa1            ---------------------------------APGQRLADKAAFWLVFVALIGGGVTLA

Nfa9            ---------------------------------APGQRLADKAAFWLVFVALIGGGVTLA

Cef6            ---------------------------------NRHNRAALRSAATLVPVALILAVGDFI

Cgl2            ---------------------------------NRHNRAAIRSAGNLVPITFTLAVVDFC

Cdi2            ---------------------------------NHADAVATRAASMLVPVSFVIAATDFA

Mav7            ---------------------------------GVQARLRELTSKVLPLTLAGGAAVSTL

Mbo3            ---------------------------------GVQARLRELTSKVLPMTLAGGAAVTAL

Mle4            ---------------------------------GVQARLRELTSKVLPLTLAGGAAVTGL

Sco5            ---------------------------------GVQARLQELTRKALPLTLAGGAAVTGL

Nfa7            ---------------------------------GVQAQLRRLTDRALPLTLAGGTAVTAL

Mbo4            ---------------------------------GLQHQLSRLTNQAWPVSMTGGALVTGL

Sav5            ---------------------------------TPNEIALNILLASLTIVFLLAVATLPP

Sco9            ---------------------------------TPNEIALNILLASLTVVFLLACATLPP

Mbo8            ---------------------------------TPNEIALNILLAGLTIIFLLAVVTLQP

Nfa3            ---------------------------------TPNEIALNILLAALTVVFLLAVVALGP

Pac2            ---------------------------------TLNEIALNILLASLSIVFVLVTLTLNP

3.A.3.7.1       ---------------------------------TPNEIALTILLIALTIVFLLATATLWP

Mav4            ---------------------------------TPNEIALNILLAALTIIFVFAVATLQP

Mav1            ---------------------------------SELRNGINRILQFITYLLVPAGLLTIY

Mbo5            ---------------------------------SELRNGINRILQFITYLLVPAGLLTIY

Nfa6            ---------------------------------SELRSGIDRILKFITVLLVPAGLLSIY

Sav1            ---------------------------------SELRTGISTILKYVTWMMVPTAIGLVI

Sco11           ---------------------------------SELRSGISTILKYVTWMMVPTAIGLIL

Sco7            ---------------------------------SELRNGIDRILKFVTYAIVPAGIALII

Blo5            ---------------------------------SDLNKGINTILKFMTFLVVPLCILLIL

Lxy2            ---------------------------------SELRHATNRILVALSWILGPVILITLV

3.A.3.9.1       FLG------------------------------TNVGTPLHRKLSKLAVLLFWIAVLFAI
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3.A.3.3.1       ---------------------------------GHFTEVLNGIGTILLILVIFTLLIVWV

3.A.3.10.1      --------------------------LVRVMIYSAERVSVDNKEALMFILFLLIFAVIAS

3.A.3.8.1       ---------------------------------LNFLTFIILFNNLIPISLLVTLEVVKF

3.A.3.2.5       VGWLLG-------------------------KDILEMFTISVSLAVAAIPEGLPIVVTVT

Blo3            ALAVLEGFN--------------------DVHDVIDSLLLAVSLAVAAVPEGLAAILTVV

Cef7            VSWLVHGT------------------------PFEQLIMSAIGFAVAAIPEGLPAVIAIT

Cgl6            VAGLVHHT------------------------PLEELILSAIGFAVAAIPEGLPAVIAIT

Mbo12           VG-LLRRQ------------------------DAVETFTAAIALAVGAIPEGLPTAVTIT

3.A.3.1.1       LSLILEYT-------------------------WLEAVIFLIGIIVANVPEGLLATVTVC

3.A.3.2.1       ILIL-YFVIDNFVINRRPWLPECTPIY---IQYFVKFFIIGITVLVVAVPEGLPLAVTIS

3.A.3.2.10      ILLTRYFTGHTKDNNGGPQFVKGKTKVGHVIDDVVKVLTVAVTIVVVAVPEGLPLAVTLT

Blo4            LQVARFVASGTAS-----------------FDTISEAFITSITLIVAAVPEGLPTIVAAC

3.A.3.4.1       INGYTKG-------------------------DWWEAALFALSVAVGLTPEMLPMIVTST

Lxy3            INGLTK--------------------------DWTSAFLFGVTTAVGLTPEMLPLIVTAN

Mbo14           VP-PLWGETLQ------------------------RALLRAMTFMIVASPCAVVLATMPP

Nfa8            VP-MLLGDTLQ------------------------RALLRAMTFMIVASPCAVVLATMPP

Sco12           IP-LAFGAGLT------------------------DALLRAMTFMIVASPCAVVLATMPP

Mbo10           IP-LMFGADLR------------------------PVLLRAMTFMIVASPCAVVLATMPP

Mbo11           TG-SVLGNPL-------------------------VWIERALVVLVAAAPCALAIAVPVT

Nfa10           IG-AILGDPV-------------------------TWIERALVVLVAASPCALAISVPVT

Cef1            IG-SLLGDPD-------------------------VWIERALVVLVAASPCALAISVPVT

Cgl10           IT---------------------------------LNVELALTLLVIACPGALVISIPVS

Cgl12           IT---------------------------------WDVELALTLLVIGCPGALVISIPVS

Mav9            VT---------------------------------GDVRRAMTMLLIACPCAVGLATPTA

Mbo13           IT---------------------------------GDVRRAMTMLLIACPCAVGLSTPTA

Mle1            IT---------------------------------KDVRRTMTVLLIACPCAVGLATPTA

3.A.3.6.2       VPPLLFAASWQ------------------------EWIYKGLTLLLIGCPCALVISTPAA

Cef8            IS---------------------------------GDPTRFLAVVVIATPCPLLIGVPVA

Cgl3            VS---------------------------------GDPVRFLAVVVVATPCPLLIAVPVA

Sco1            VS---------------------------------GSAVRAVAVLVVATPCPLLLAAPVA

Blo2            VS---------------------------------GVPTRFAQVLVLATPCPLLIAAPVA

3.A.3.5.3       VWIVIGFIDFGVVQKYFPNPNKHISQTE---VIIRFAFQTSITVLCIACPCSLGLATPTA

Mbo6            GWTLIAANP-------------------------VAGMTAAVAVLIIACPCALGLATPTA

Cef5            GHLLFTDHGL------------------------AAAFTAAVAVLIIACPCALGLATPTA

Cgl1            AHLVFTDAGL------------------------APAFTAAVAVLIIACPCALGLATPTA

Cdi3            VHLA-TGSAT------------------------ADAFAAAVAVLIIACPCALGLATPTA

Sav2            VWLA-VTDDT------------------------VAAFTAAVAVLIIACPCALGLATPTA

Sco6            GWLG-ATGDT------------------------VAAFTAAVAVLIIACPCALGLATPTA

Sco4            FWLG-NGSGP------------------------AAAFTAAVAVLIIACPCALGLATPTA

Nfa5            FWLG-TGGSV------------------------AAAFTAAVAVLIIACPCALGLATPTA

Mav8            GWLT-AGGTL------------------------ATALTAAVAVLIIACPCALGLATPTA

Pac5            VWAV-LGQGV------------------------TAAFTAGVAVLIIACPCALGLATPMA

Sav3            FWLG-AGADP------------------------QAAITACVAVLVVACPCALGLATPTA

Sco2            FWLG-AGADP------------------------QAAITASVAVLVVACPCALGLATPTA

Lxy1            TWVV-VAGDP------------------------AVALSPAVAVLIVACPCALGLATPTA

Mbo1            GWLI-AGGQP------------------------DRAVSAALAVLVIACPCALGLATPTA

Mle2            GWLI-AGSGP------------------------DRVFSAAIAVLVIACPCALGLATPTA

Mbo2            AWLV-SGAGA------------------------DRAFSVTLGVLVIACPCALGLATPTA

Pac4            GWWI-AGAGT------------------------RHALSAGLSVLVIACPCALGLATPTA

Twh1            AHWV-VTDSL------------------------AGSLSAAVAVLVIACPCALGLATPMA

Cdi1            VWTIIGSP--------------------------DDAVVRTVTVLVIACPHALGLAIPLV

Cgl7            VWTIIGSP--------------------------DDAVVRAVTVLIIACPHALGLAIPLV

Cef4            VWTIIGSP--------------------------DQAVVRTVTVLIIACPHALGLAIPLV

Nfa1            AWLLLSDRPF------------------------SAAILFAITVVVITCPDALGLATPTA

Nfa9            AWLLLSDRPF------------------------SAAILFAITVVVITCPDALGLATPTA

Cef6            LWALISGNIN-------------------------AAFLTALSILAGVGPMSLALSTTLA

Cgl2            LWALISGNIN-------------------------AAFTTTLAVLACVAPVALALSAPLA

Cdi2            LWALITNNLN-------------------------QAFATALAVLGCVSPVALATSASLA

Mav7            ALLRRASLRQ--------------------------AVADGVAIAVAAVPEGLPLVATLS

Mbo3            ALLRRASLRQ--------------------------AVADGVAIAVAAVPEGLPLVATLS

Mle4            ALLRRASLRQ--------------------------AVADGVAIAVAAVPEGLPLVATLS

Sco5            SLLRGAPIRQ--------------------------AVAGGVSVAVAAVPEGLPLVATVA

Nfa7            GGLRRQPLRT--------------------------AIADGVGVAVAAVPEGLPLVATVA

Mbo4            GLLRRRGLRQ--------------------------AVASGIAVTVAAVPEGMPLVATLA

Sav5            FADYA---------------------------GTHLTMVVLVALLVCLIPTTIGALLSAI

Sco9            FADYA---------------------------GTHLDMIVLVALLVCLIPTTIGALLSAI

Mbo8            FAIYS---------------------------GGGQRVVVLVALLVCLIPTTIGALLSAI

Nfa3            MSAYA---------------------------GAERGPVELIALLVCLIPTTIGALLSAI

Pac2            IASLA---------------------------ARPVSVTVLVALLVCLVPTTIGALLSAI

3.A.3.7.1       FSAWG---------------------------GNAVSVTVLVALLVCLIPTTIGGLLSAI

Mav4            LAIYSKVNNPGVPDTQALN-------------TSGVTGIVMVSLLVCLIPTTIGALLSAI

Mav1            TQLFTTH------------------------AGWQKSVLRTVGALVPMVPEGLVLLTSVA

Mbo5            TQLFTTH------------------------VGWRESVLRMVGALVPMVPEGLVLMTSIA

Nfa6            NQLFSSG------------------------ESWRPAVTGMVAALVPMVPEGLVLMTSIA

Sav1            SQLVVKQ------------------------NDFKNSVARTVGGIVPMVPEGLVLLTSVA

Sco11           SQLLAKD------------------------NDLDDSIARTVGGIVPMVPEGLVLLTSVA

Sco7            TQFVVND------------------------DNFSEAIRRMVGGLVPMVPEGLVLLTSLA

Blo5            SQIHTVGGWGTALST----------------GEWRQAVVSAVAGVVGMIPEGLVLLTSLN

Lxy2            GRVLAYGGWSQLFLD----------------ERWRQALLDAVAAVIGMIPEGLVLLTSLA

3.A.3.9.1       IVMASQKFDVD-----------------------KRVAIYAICVALSMIPSSLVVVLTIT

3.A.3.3.1       SSFYRSNP-------------------------IVQILEFTLAITIIGVPVGLPAVVTTT

3.A.3.10.1      WYVWVEGTKMG--------------------RIQSKLILDCILIITSVVPPELPMELTMA

3.A.3.8.1       TQAYFINWDLD-----------------------MHYEPTDTAAMARTSNLNVELGQVKY

                                                                    :       

3.A.3.2.5       LALGVMRMVKKRAIVKKLPIVETLGCCNVICSDKTGTLTKNEMTVTHIFTSDGLHAEVTG

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
Blo3            LALGVQRMAAHNAIVKKLHSVETLGSASVICSDKTGTLTRNEMTVERVVTPSG-EVQITG

Cef7            LALGVQSMAGRNAITRQLNSVETLGSVTTICSDKTGTLTRNEMTVRALVTARG-SYEVTG

Cgl6            LALGVQKMAARNAITRRLNSVETLGSVTTICTDKTGTLTRNEMTVRAIATGTS-LYDVSG

Mbo12           LAIGMARMAKRRAVIRRLPAVETLGSTTVICADKTGTLTENQMTVQSIWTPHG-EIRATG

3.A.3.1.1       LTLTAKRMARKNCLVKNLEAVETLGSTSTICSDKTGTLTQNRMTVAHMWFDNQ--IHEAD

3.A.3.2.1       LAYSVKKMMKDNNLVRHLDACETMGNATAICSDKTGTLTMNRMTVVQAYIGGIHYRQIPS

3.A.3.2.10      LAYSMRKMMADKALVRRLSACETMGSATTICSDKTGTLTLNQMTVVESYAGGKKTDTEQL

Blo4            LAVNIIKMSKQNALVKKMVACETIGCINVICSDKTGTLTQNRMTVIEAYNAPGRALEKPE

3.A.3.4.1       LARGAVKLSKQKVIVKHLDAIQNFGAMDILCTDKTGTLTQDKIVLENHTDISG-------

Lxy3            LAKGAQFMAKRKVIVKRLNSIQNLGAIDILATDKTGTLTEDRIVLEQHLNTAG-------

Mbo14           LLAAIANAGRHGVLAKSAIVMEQLGTTTRIAFDKTGTLTRGTPELAGIWVYERR------

Nfa8            LLAAIATAGRHGVLVKSAVVMERLGTTTRVAFDKTGTLTRGVPRVAELHVLDAA------

Sco12           LLSAIANAGRHGVLVKSAVAMERLGEIDTAALDKTGTLTEGTPEVTAVTPAAGAG-----

Mbo10           LLSAIANAGRHGVLVKSAVVVERLADTSIVALDKTGTLTRGIPRLASVAPLDPNV-----

Mbo11           VVASIGAASRLGVLIKGGAALETLGTIRAVALDKTGTLTANRPVVIDVATTNGA------

Nfa10           VVAAIGAASKLGVLVKGGAALEAMGRVREVALDKTGTLTANKPAVVEISAVAGT------

Cef1            VVSAIGAASRFGVVIKSGAAFERLGGIQHLALDKTGTLTRNQPTVADVVTTGAT------

Cgl10           IVAGIGRSAKDGVLIKGGEYLETSAKVDTVVVDKTGTLTNGRPELTNVDVLDPA------

Cgl12           IVAGIGRAARDGVLIKGGEYLETAAKVDVVVVDKTGTLTTGRPELTDVEVIEPA------

Mav9            ISAAIGNGARRGILIKGGSHLEQAGQVDAIVFDKTGTLTVGRPVVTNIVAMHKD------

Mbo13           ISAAIGNGARRGILIKGGSHLEQAGRVDAIVFDKTGTLTVGRPVVTNIVAMHKD------

Mle1            ISAAIGNGARRGILIKGGSHLEQAGRVDAILFDKTGTLTVGRPVVTNIVAMHKD------

3.A.3.6.2       ITSGLAAAARRGALIKGGAALEQLGRVTQVAFDKTGTLTVGKPRVTAIHPATG-------

Cef8            IIGAINLAAKRGIVIKNPGILEEVSQVDTVMFDKTGTLTYGRPVITHFQTADG-------

Cgl3            IIGAISLAARRGIIVKNPGMLENASGVKTVMFDKTGTLTYGRPVITDIHTAPG-------

Sco1            VVSGLSRASRRGVVVRDGGALENLGRARTLLLDKTGTLTVGRPCVLDVVAAPG-------

Blo2            YIAGTGRLAAAGVLIKAQDVLENLGRVTQVFFDKTGTLTVKQPQVVRVEMLPGAA-----

3.A.3.5.3       VMVGTGVAAQNGILIKGGKPLEMAHKIKTVMFDKTGTITHGVPRVMRVLLLGDV------

Mbo6            IMVGTGRGAELGILVKGGEVLEASKKIDTVVFDKTGTLTRARMRVTDVIAG---------

Cef5            LLVGTGRGAQLGLLIKGPEILESTKKVDTIVMDKTGTVTSGVMSVHDVTTAPG-------

Cgl1            LLVGTGRGAQLGLLIKGPEILESTKKVDTIVLDKTGTVTTGTMSVTDVTAIN--------

Cdi3            LLVGTGRGAQMGLVIKGPEVLEQARNIDTVVLDKTGTITTGDMQVRNVYGHPS-------

Sav2            LMVGTGRGAQLGILIKGPEVLESTRRVDTVVLDKTGTVTTGRMTLQEVYVAEG-------

Sco6            LLVGTGRGAQLGILIKGPEVLENTRRVDTVVLDKTGTVTTGRMTLHEVYAAEG-------

Sco4            LMVGTGRGAQLGILIKGPEVLESTRKVDTIVLDKTGTVTTGRMTLLAVHTADG-------

Nfa5            LMVGTGRGAQLGVLIKGPEILESTRRVDTILLDKTGTVTTGTMTLLDVHAAEG-------

Mav8            LLVGTGRAAQLGVLIKGPEVLETTRAVDTVVLDKTGTVTTGAMTVLDVVAADG-------

Pac5            LLAGTGRGARLGIVIKGAGSLERARGIDVMAMDKTGTLTTGRMAVVAVWDESGRV-----

Sav3            LMAATGRGAQLGVLVTGPQALEGLQHIDAVVLDKTGTLTTGHMSVARVTVVPDG------

Sco2            LMAATGRGAQLGVLVSGPQALEGLRHIDVVVLDKTGTLTSGHMSVARVTAMPRG------

Lxy1            LLVGTARAAQRGIQLSGPDALERAGRIDTVVFDKTGTLTTGRMTLLETVAG-TG------

Mbo1            MMVASGRGAQLGIFLKGYKSLEATRAVDTVVFDKTGTLTTGRLQVSAVTAAPG-------

Mle2            MMVASGRGAQLGILLKGHESFEATRAVDTVVFDKTGTLTTGQLKVSAVTAAPG-------

Mbo2            MMVASGRGAQLGIFIKGYRALETIRSIDTVVFDKTGTLTVGQLAVSTVTMAGSGT-----

Pac4            LMVGVGRGGQLGILIKGPEALEASGRIDTVVLDKTGTVTSGEMTLVATLPAKG-------

Twh1            ILSGMLRGLQLGILIRSTSALES--RLSVVVLDKTGTLTENRVSLSKLIPAPG-------

Cdi1            IAISSERAAKSGVLIKDRMALERMRTIDVVLFDKTGTLTEGAHAVTGVAAAVG-------

Cgl7            IAISSERAAKSGVLIKDRMALEHMRTIDVVLFDKTGTLTEGAHAVTGVAPATG-------

Cef4            IAISTERAARSGLLIKDRLALERMRTVDVVLFDKTGTLTEGAHAVTDVAAAAG-------

Nfa1            IMVGTGLGAKRGVLFKNAMALETSARIQVVVMDKTGTLTKGEPEVTDVITDG--------

Nfa9            IMVGTGLGAKRGVLFKNAMALETSARIQVVVMDKTGTLTKGEPEVTDVITDG--------

Cef6            TRNSVEAAARRGILVSSGETLRIIDDVDTVIFNRLGTLTDGVMNVETVTADTGE------

Cgl2            TRNSIEAAARHGILVRSGEIFRVLDDVDTAVFNRVGTLTDGEMTVETVTADKGE------

Cdi2            MRKSIEDAARQGVLIQSGETLRVIDTVDTVIFNRVGALSKAGMSVEKVTADRGE------

Mav7            QLSAAQRLTARGALVRAPRTIEALGRVDTVCFDKTGTLTENRLRVVCAVPDDVNP-HDPF

Mbo3            QLAAAQRLTARGALVRSPRTIEALGRVDTICFDKTGTLTENRLRVVCALPSSTAAERDPL

Mle4            QLAAAQRLTAKGALVRSPRTIEALGRVDTICFDKTGTLTENRLRVVCAVPNTRMP-HDPL

Sco5            QLAAARRLSRRGVLVRTPRTLEALGRMDTVCFDKTGTLTENRLRLSRVAGADGTV-----

Nfa7            QLAAARRLSRFGVLVRASRTVEALGRVDTLCFDKTGTLTEGKLRLTTLADLDEQW----E

Mbo4            QQASARRLSHFGALVRIPRSVEALGRVDMVCFDKTGTLSENRLRVAQVRPVAGHS-----

Sav5            GIAGMDRLVQRNVLAMSGRAVEAAGDVSTLLLDKTGTITLGNRQASEFVPVTG-------

Sco9            GIAGMDRLVQRNVLAMSGRAVEAAGDVSTLLLDKTGTITLGNRQAAEFVPVRG-------

Mbo8            GIAGMDRLVQHNVLATSGRAVEAAGDVNTLLLDKTGTITLGNRQATEFVPING-------

Nfa3            GIAGMDRLVRRNVLATSGRAVEAAGDIDTLLLDKTGTVTFGNRRATALHPAPG-------

Pac2            GIAGMDRLVQHNVLAMSGRAVEAAGDVTTLLLDKTGTITYGNRRASEFIPMPG-------

3.A.3.7.1       GVAGMSRMLGANVIATSGRAVEAAGDVDVLLLDKTGTITLGNRQASEFIPAQG-------

Mav4            GIAGMDRLVQRNVLAMSGRAVEAAGDVNTLLLDKTGTITLGNRQAAAFIPLAG-------

Mav1            FAVGVVRLGQRRCLVQELPAIEGLARVDVVCADKTGTLTESGMRVARVDELDGSG-----

Mbo5            FAVGVVRLGQRQCLVQELPAIEGLARVDVVCADKTGTLTESGMRVCEVEELDGAGR----

Nfa6            FAVGVVRLGRRKCLVQELPAIEGLARVDVVCADKTGTLTENGMRLAEVRALDDED-----

Sav1            FAIGVIRLGRRNVLVQELPAIEGLARVDTVCLDKTGTLTEGGMDVTELRPLGGAD-----

Sco11           FAIGVVRLGRKQCLVQELPAIEGLARVDTVCLDKTGTLTEGGMDVTDLRVLDGAD-----

Sco7            FAVGVVRLGKKQCLVQELPAIEGLARVDTVCLDKTGTLTEASMDVDEVLPL--LP-----

Blo5            FAVAAMRLARHNTLVQELESVETLARVDALNLDKTGTITDGGIAFNRLVMLDSANA----

Lxy2            FGVAAIQLAASKVLVQELAAVEVLARVDVLCLDKTGTLTSGELVLEGTEPLDGSVP----

3.A.3.9.1       MSVGAAVMVSRNVIVRKLDSLEALGAVNDICSDKTGTLTQGKMLARQIWIPRFGTITISN

3.A.3.3.1       MAVGAAYLAKKKAIVQKLSAIESLAGVEILCSDKTGTLTKNKLSLHDPYTVAG-------

3.A.3.10.1      VNSSLAALAKFYVYCTEPFRIPFAGRIDVCCFDKTGTLTGEDLVFEGLAGISADSENIRH

3.A.3.8.1       IFSDKTGTLTCNVMQFKKCTIAGVAYGQNSQFGDEKTFSDSSLLENLQNNHPTAP-----

                                                .   :.:                     

3.A.3.2.5       VGYNQFGEVIVDGDVVHG-------------------------------------FYNPA

Blo3            TGYAPEGRMVMTGGVSPESEQAQ--------------------------------IVADE

Cef7            DGYEPVGTISDRDTGEEVHPG-----------------------------------DAAD

Cgl6            AGYEPLGEIRLKD-GEQVSKQ-----------------------------------DFPD

Mbo12           TGYAPDVLLCDTD-DAPVPVN-----------------------------------ANAA

3.A.3.1.1       TTENQSGVSFDKTSATWLALS-----------------------------------RIAG

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
3.A.3.2.1       PDVFLPKVLDLIVNGISINSA--------------------------------------Y

3.A.3.2.10      P----ATITSLVVEGISQN----------------------------------------T

Blo4            QIRNRMLLENFCVNGTADV-----------------------------------------

3.A.3.4.1       ------------------------------------------------------------

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

Mbo14           ----------------------------------------------------------FT

Nfa8            ----------------------------------------------------------HS

Sco12           ----------------------------------------------------------VD

Mbo10           ----------------------------------------------------------VD

Mbo11           -----------------------------------------------------------T

Nfa10           -----------------------------------------------------------E

Cef1            -----------------------------------------------------------S

Cgl10           ----------------------------------------------------------YS

Cgl12           ----------------------------------------------------------YS

Mav9            ----------------------------------------------------------WE

Mbo13           ----------------------------------------------------------WE

Mle1            ----------------------------------------------------------WS

3.A.3.6.2       ----------------------------------------------------------IS

Cef8            ----------------------------------------------------------LD

Cgl3            ----------------------------------------------------------VE

Sco1            ----------------------------------------------------------HV

Blo2            --------------------------------------------------------TRLN

3.A.3.5.3       --------------------------------------------------------ATLP

Mbo6            --------------------------------------------------------QRRQ

Cef5            ----------------------------------------------------------FD

Cgl1            ----------------------------------------------------------YS

Cdi3            ----------------------------------------------------------WQ

Sav2            ----------------------------------------------------------AA

Sco6            ----------------------------------------------------------TD

Sco4            ----------------------------------------------------------TD

Nfa5            ----------------------------------------------------------ED

Mav8            ----------------------------------------------------------TD

Pac5            -------------------------------------------------------VNISD

Sav3            ----------------------------------------------------------LG

Sco2            ----------------------------------------------------------IG

Lxy1            ----------------------------------------------------------WA

Mbo1            ----------------------------------------------------------WE

Mle2            ----------------------------------------------------------WQ

Mbo2            --------------------------------------------------------SERD

Pac4            ----------------------------------------------------------QD

Twh1            ----------------------------------------------------------QD

Cdi1            ----------------------------------------------------------VT

Cgl7            ----------------------------------------------------------IA

Cef4            ----------------------------------------------------------VS

Nfa1            ----------------------------------------------------------IG

Nfa9            ----------------------------------------------------------IG

Cef6            -----------------------------------------------------------D

Cgl2            -----------------------------------------------------------D

Cdi2            -----------------------------------------------------------N

Mav7            PE-----------------------------------------------------LTAPQ

Mbo3            PQ-----------------------------------------------------TTDAP

Mle4            PD-----------------------------------------------------ITDPH

Sco5            RR-----------------------------------------------------SGDPE

Nfa7            PD-----------------------------------------------------TDSDR

Mbo4            ------------------------------------------------------------

Sav5            -----------------------------------------------------------T

Sco9            -----------------------------------------------------------V

Mbo8            -----------------------------------------------------------V

Nfa3            -----------------------------------------------------------V

Pac2            -----------------------------------------------------------V

3.A.3.7.1       -----------------------------------------------------------V

Mav4            -----------------------------------------------------------V

Mav1            --------------------------------------------------------HDRI

Mbo5            --------------------------------------------------------QESV

Nfa6            --------------------------------------------------------EAQV

Sav1            --------------------------------------------------------EAYV

Sco11           --------------------------------------------------------ERHV

Sco7            --------------------------------------------------------ELPV

Blo5            --------------------------------------------------------AAEQ

Lxy2            --------------------------------------------------------GELA

3.A.3.9.1       SDDPFNPNEGNVSLIPRFSPYEYSHNEDGDVGILQNFKDRLYEKDLPEDIDMDLFQKWLE

3.A.3.3.1       ----------------------------------------------------------VD

3.A.3.10.1      LYS----------------------------------------------------AAEAP

3.A.3.8.1       ------------------------------------------------------IICEFL

3.A.3.2.5       VSRIVEAGCVCNDAVIRNN----TLMGKPTEGALIALAMKMGLDG---------------

Blo3            VVATLVAGTLANDGELREENGRWEIVGDPTEVSLIVAARKVKADR---------------

Cef7            IHALAQVAANVCDAQIREVDGAWQLVGEPTDGGIRAFAMKTG------------------

Cgl6            LYAMALVAANVNDAEIYQEDGMWRLSGEPTDGGIRAFAMKTN------------------

Mbo12           LRWSLLAGACSNDAALVRDGTRWQIVGDPTEGAMLVVAAKAGFNPE--------------

3.A.3.1.1       LCNRAVFQANQENLPILKR----AVAGDASESALLKCIELCCGSVK--------------

3.A.3.2.1       TSKILPPEKEGGLPRQVGNKTECALLGFVTDLKQDYQAVRNE------------------

3.A.3.2.10      TGSIFVPE-GGGDLEYSGSPTEKAILGWGVKLGMNFETAR--------------------

Blo4            TFPGATEAEAGAMPEFIGNPTECALLVAAHKAGLDYRIRR--------------------

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
3.A.3.4.1       --KPSEHVLHCAWLNSHYQTGLKNLLDTAVLEGVDETAARQLS-----------------

Lxy3            --RTSETTLGYAAANSLFQTGLRNLLDDAVVAAAGPDELDRIR-----------------

Mbo14           DDELLRLAAAAEYPSE-------HPLGAAIVKAAQS------------------------

Nfa8            PDEVLRLAAAAEHPSE-------HPLAAAVVGAARE------------------------

Sco12           EDALLALAAAAEHPSE-------HPLARAIVAAARA------------------------

Mbo10           ARRLLQLAAAAEQSSE-------HPLGRAIVAEARR------------------------

Mbo11           REEVLAVAAALEARSE-------HPLAVAVLAATQ-------------------------

Nfa10           QATVLAVAAALESRSE-------HPLARAILAAVD-------------------------

Cef1            RAEVLGWAAALEAHST-------HPLAAAITAATP-------------------------

Cgl10           DDEVLTLAARAETASE-------HPLAEAIIRGAEN------------------------

Cgl12           QGEVLELAARAETASE-------HPLADAIIRGAQD------------------------

Mav9            PEQVLAYAASSEIHSR-------HPLAEAVIRSTEE------------------------

Mbo13           PEQVLAYAASSEIHSR-------HPLAEAVIRSTEE------------------------

Mle1            PEQVLAYAASSEIHSR-------HPLAEAVIRSTEE------------------------

3.A.3.6.2       ESELLTLAAAVEQGAT-------HPLAQAIVREAQV------------------------

Cef8            EDYALALAAAVERYSR-------HPLATAIVEE---------------------------

Cgl3            EDTVLALAASVERYSR-------HPLADAIREG---------------------------

Sco1            PAEVLRVAASLDQLSP-------HVLAQAIVDA---------------------------

Blo2            EDHVLMMAGAVESYSV-------HILSKGIAKAGAEALARLRQRFEDGQRLCPE------

3.A.3.5.3       LRKVLAVVGTAEASSE-------HPLGVAVTKYCKEEL----------------------

Mbo6            PNQVLRLAAAVESGSE-------HPIGAAIVAAAHERG----------------------

Cef5            RDEVLTLAAAVESASE-------HPIAQAIAAAPR-------------------------

Cgl1            ETEILEFAAAVESASE-------HPIAQAIAKA---------------------------

Cdi3            EQDVLRLAGAVEQASE-------HPIARAITAAAVAQT----------------------

Sav2            EKEVLRLAGALEHASE-------HPIARAITAGAQERA----------------------

Sco6            EEELLRLAGAVEHASE-------HPVARAIAAGAEARL----------------------

Sco4            EADVLRLAGALEHASE-------HPIAQAVAAGATERA----------------------

Nfa5            ADRVLAVAGALEHSSE-------HPIARAIAEAARAR-----------------------

Mav8            RATLLRYAGALEAASE-------HPIAHAIARDAKAEL----------------------

Pac5            NPPALAVTAALEVGSE-------HPISRAIVEACP-------------------------

Sav3            RDAVLRLAGGVEQGSE-------HPLGRAVSAYARREL----------------------

Sco2            EEQAVRLAGAVEQGSE-------HPLGQAVTAYARRTM----------------------

Lxy1            ADEALRLAAAAERGSE-------HPLGRAIAAEVP-------------------------

Mbo1            ADQVLALAATVEAASE-------HSVALAIAAATT-------------------------

Mle2            ANEVLQMAATVESASE-------HAVALAIAASTT-------------------------

Mbo2            REEVLGLAAAVESASE-------HAMAAAIVAASP-------------------------

Pac4            VDRAHRYAAALDQHST-------HPVAKAVVAAVKG------------------------

Twh1            VNDLLRLSASLEAGSE-------HPLARAVVMAAKDKG----------------------

Cdi1            EGELLALAAAAEADSE-------HPVARAIVAAAAAHPE---------------------

Cgl7            EGELLALAAAAEADSE-------HPVARAIVTAAAAHPE---------------------

Cef4            TGQLLAVAAAAEADSE-------HPVARAIVTAAAEHPE---------------------

Nfa1            ETEVLRLIAAVERESE-------HPLAQAVVRYAEN------------------------

Nfa9            ETEVLRLIAAVERESE-------HPLAQAVVRYAEN------------------------

Cef6            PELVLRVAGALAMESD-------HPVSQALVRAAREAR----------------------

Cgl2            PELVLRVAGALAMESH-------HAISKALVKASREAR----------------------

Cdi2            PDLVLRVAGALAMESD-------HPVSRALVRAAREAR----------------------

Mav7            SAELVRAAARASARPQ-EGQGHAHATDEAILTAASSLNG---------------------

Mbo3            SAEVLRAAARASTQPH-NGEGHAHATDEAILAAASALAGS--------------------

Mle4            SAAVLRDAARASTQPH-DGQGHTHATDEAILTAASSLNS---------------------

Sco5            TADTVRTAARACPRLDGDGARPTHATDEAILDAAG-------------------------

Nfa7            ARRLLRAAARACPDPA--DGPVLHATDRAVLDAAEVLGD---------------------

Mbo4            REEVLRCAAHAAPASN---GPQVHATDVAIVQAAAAAAASG-------------------

Sav5            TEAEVADAAQLSSLAD------ETPEGRSIVVLAKETY----------------------

Sco9            TEAELADAAQLSSLAD------ETPEGRSIVVLAKEKY----------------------

Mbo8            SAEAVADAAQLSSLAD------ETPEGRSIVVLAKDEF----------------------

Nfa3            TASELAAAARLSSLAD------GTPEGRSIVDLCAADH----------------------

Pac2            SDKEIRDAAARSSLAD------PTPEGTSIVDLAREQ-----------------------

3.A.3.7.1       DEKTLADAAQLASLAD------ETPEGRSIVILAKQRF----------------------

Mav4            PPEELADAAQLSSLAD------ETPEGRSVVVFAKQHF----------------------

Mav1            ADVLAALAAA-DPRPNA--------SMRAIAQTYSR------------------------

Mbo5            ADVLAALAAA-DARPNA--------SMQAIAEAFHS------------------------

Nfa6            RAALAAMAAD-DPRPNA--------SVQAIAEALPD------------------------

Sav1            RKVLGALGES-DPRPNA--------SLQAIINAYQD------------------------

Sco11           RAVLGALGAS-DPRPNA--------SLQAIIDTYPDDGS---------------------

Sco7            DAVLGALGAA-DERPNA--------SLQAIIESYPA------------------------

Blo5            AATQALYDCCNEEQPNG--------TGQAVLAGLKAQG----------------------

Lxy2            EVALAAFGAD--DTGNA--------TSGILATRFVS------------------------

3.A.3.9.1       TATLANIATVFKDDATDCWKAHGDPTEIAIQVFATKMDLPHNALTGEKSTNQSNENDQSS

3.A.3.3.1       PEDLMLTACLAASRKKKGIDAIDKAFLKSLKYYPRAKS----------------------

3.A.3.10.1      ESTILVIGAAHALVKLEDGDIVGDPMEKATLKAVGWAVERKNS-----------------

3.A.3.8.1       TMMAVCHTAVPEREGDKIIYQAASPDEGALVRAAKQLNFVFTG-------------RTPD

3.A.3.2.5       --------LQQDYIRKAEYPFSSEQKWMAVKCVHRTQ-----------------------

Blo3            --------KIKRYTRVGEIPFTSERKRMSIIAKDSTD-----------------------

Cef7            ---------VEPAPRLAEVPFDSSYKYMATLHEG--------------------------

Cgl6            ---------AEILTRTAEVPFDSAYKYMATLHTI--------------------------

Mbo12           -------RLATTLPQVAAIPFSSERQYMATLHRD--------------------------

3.A.3.1.1       -------EMRERYAKIVEIPFNSTNKYQLSIHKNPNT-----------------------

3.A.3.2.1       ---------VPEEKLYKVYTFNSVRKSMSTVIRN--------------------------

3.A.3.2.10      ----------SQSSILHAFPFNSEKKRGGVAVKT--------------------------

Blo4            ----------ERATVLHTYPFSSETKSMTTVVRD--------------------------

3.A.3.4.1       ----------GRWQKIDEIPFDFERRRMSVVVAED-------------------------

Lxy3            ----------REWTFVDEVPFDFDRRRMSVVVDR--------------------------

Mbo14           --------RRIRLPTVGEFTAHPGCRVTARVDG---------------------------

Nfa8            --------RGLRLPPAADFVAVPGRGVAATVAG---------------------------

Sco12           --------RGLHIAPADDFTAAPGRGVTAVIDG---------------------------
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Mbo10           --------RGIAIPPAKDFRAVPGCGVHALVGN---------------------------

Mbo11           -----------ATTAASDVQAVPGAGLIGRLDG---------------------------

Nfa10           -----------TFTPATDVEAVTGAGLTGLVDG---------------------------

Cef1            -----------EVPAAAEVTEVAGEGITGLVDG---------------------------

Cgl10           --------RGLTVAMVEKAEPVAGRGIRADVDG---------------------------

Cgl12           --------RGLSTTLVEAAENITGRGIIANVDG---------------------------

Mav9            --------RHITIPPHEECEVLVGLGMRTWADG---------------------------

Mbo13           --------RRISIPPHEECEVLVGLGMRTWADG---------------------------

Mle1            --------RHISIPPHEECEVLVGLGMRTWADG---------------------------

3.A.3.6.2       --------AELAIPTAESQRALVGSGIEAQVNG---------------------------

Cef8            -----ADARGVDKLTVDSISEKPGQGLTGVVDG---------------------------

Cgl3            -----AKARELHLPDVVEVSERPGQGLTGTVGE---------------------------

Sco1            -----ARTRRLELSAPTEVTEEPGRGASGVVEG---------------------------

Blo2            -PEASWPGHGREYPVVKNINEDAGKGVSGEVNG---------------------------

3.A.3.5.3       --------GTETLGYCTDFQAVPGCGIGCKVSNVEGILAHSERPLSAPASHLNEAGSLPA

Mbo6            ----------LAIPAANAFTAVAGHGVRAQVN-------------GGP------------

Cef5            ----------AALPEVTGFQNTAGRGVTGVVDG---------------------------

Cgl1            ----------AEHEQVTDFQNTAGQGVTGVVRG---------------------------

Cdi3            --------RTGTLPKVTDFNNQAGHGVAGTVED---------------------------

Sav2            ----------GALPAPERFENVPGLGVRGRVEG---------------------------

Sco6            ----------GTLPGAEDFENVPGRGARARVAG---------------------------

Sco4            ----------GALPTPEDFANVPGLGVQGVVEG---------------------------

Nfa5            ----------GELAPVRDFANLAGLGVQGTVDG---------------------------

Mav8            ----------GPLPTPTGFRAVGGGGVHGRVDG---------------------------

Pac5            -----------GVAPAEDFRALPGLGVSGTVNG---------------------------

Sav3            --------REQRLPDVGEFSAMPGRGVRGRVEG---------------------------

Sco2            --------PTGSLPEVTDFAALPGRGVRGRVEG---------------------------

Lxy1            -----------AVGPVTGFRALPGVGVTACVAG---------------------------

Mbo1            -----------RRDAVTDFRAIPGRGVSGTVSG---------------------------

Mle2            -----------HREPVANFRAVPGHGVSGTVAE---------------------------

Mbo2            -----------DPGPVNGFVAVAGCGVSGEVGG---------------------------

Pac4            -----------TIPACPSPCTLAGRGVSGEVEG---------------------------

Twh1            ----------LVLESFSDFENHPGFGVTGKVAG---------------------------

Cdi1            --------ASRRQIRATGFSAASGRGVRATVDG---------------------------

Cgl7            --------ASQRQLRATGFTAASGRGIRATVDG---------------------------

Cef4            --------AAKQQLGGSNFTAATGRGVRATVEG---------------------------

Nfa1            --------AGVGQVRAEKFENVPGHGAIAEVEG---------------------------

Nfa9            --------AGVGQVRAEKFENVPGHGAIAEVEG---------------------------

Cef6            -DTGAGGEDIPHWIEVGTVDITEEGSFHGTVEVPLRDSDGV-------------------

Cgl2            -DTGAGGEDVPHWIEVGNVEITEAGSFQATIELPLIKPSGE-------------------

Cdi2            -DAST-DDSIPGWIDVTHSEIDEEGSFRGFVELPVG------------------------

Mav7            -------QRDSDWSMIAEVPFESSRGFAAAIGTVGNANGN--------------------

Mbo3            ----LSSQGDSEWVVLAEVPFESSRGYAAAIGRVG-------------------------

Mle4            -------HTDSTWSLIAEVPFESSRGYAAAIGITG-------------------------

Sco5            --------DDPGWTQEEGLPFETSRGYAAAVGRED-------------------------

Nfa7            --------EAHRWDPIEEIPFESNRGYAAAIGQTT-------------------------

Mbo4            ----TDGAEPGAAEPAAHLPFRSGRSFSASVSGTE-------------------------

Sav5            ----GLRERHQGELSGAEWIAFTAQTRMSGVDIDG-------------------------

Sco9            ----GLRERHQGELVGAEWIGFTAQTRMSGVDADG-------------------------

Mbo8            ----GLRARDEGVMSHARFVPFTAETRMSGVDLAEVSG----------------------

Nfa3            ----GLPTLPSADEGRAEFVAFSAHTRMSGLDLDS-------------------------

Pac2            ----GFVPDACGEQG--KVVPFTAQTRMSGIDLPDG------------------------

3.A.3.7.1       ----NLRERD-VQSLHATFVPFTAQSRMSGINIDN-------------------------

Mav4            ----GLRARTPGELSQAQWVAFSATTRMSGVDLDG-------------------------

Mav1            -------PPGWTVTATAPFKSATKWSGVSFAGHG--------------------------

Mbo5            -------PPGWVVAANAPFKSATKWSGVSFRDHG--------------------------

Nfa6            -------APGWTHTAVAPFSSAKKWSGLSFGEHG--------------------------

Sav1            -------SDDWRCTESLPFSSARKYSGASFSEGNG-------------------------

Sco11           -------AGAWRNTRSLPFSSARKYSGATFDEGDG-------------------------

Sco7            -------PEGWRRTATAPFSSARRWSGASFAEPSG-------------------------

Blo5            -------YGAGAVESRVPFSSARKWSAVRKSGET--------------------------

Lxy2            --------DRFRVERRIPFSSATKYSGLEMRVGD--------------------------

3.A.3.9.1       LSQHNEKPGSAQFEHIAEFPFDSTVKRMSSVYYNNHN-----------------------

3.A.3.3.1       ------VLSKYKVLQFHPFDPVSKKVVAVVESPQGER-----------------------

3.A.3.10.1      ----NYREGTGKLDIIRRFQFSSALKRSASIASHN-------------------------

3.A.3.8.1       SVIIDSLGQEERYELLNVLEFTSARKRMSVIVRTPSG-----------------------

3.A.3.2.5       ---QDRPEICFMKGAYEQVIKYCTTYQS--KGQTLTLTQQQRDVYQQEKARMGSAGL---

Blo3            ---SDK-LTVFAKGAPDVLLSYCTRIRV--GGQVRKLTEGDRQSILATVERLSSEAY---

Cef7            ----DGEQIMLVKGAPDRLLDRSTRQG----EGA----PLDRAFWEARIEELGSRGL---

Cgl6            ----DGANTMLVKGAPDRLLDRSAQQR----NGE----PLDRPYWEQLIEDLASQGL---

Mbo12           ----GTDHVVLAKGAVERMLDLCGTEM----GADGALRPLDRATVLRATEMLTSRGL---

3.A.3.1.1       ---SEPQHLLVMKGAPERILDRCSSILL--HGKEQPLDEELKDAFQNAYLELGGLGE---

3.A.3.2.1       ---PNGGFRMYSKGASEIILRKCNRILDRKGEAVPFKNKDRDDMVRTVIEPMACDGL---

3.A.3.2.10      ---ADGEVHVHWKGASEIVLASCRSYIDEDGNVAPMTD-DKASFFKNGINDMAGRTL---

Blo4            ---GDG-ITVFAKGSPEKMLDLCAVDAKTRGEIEREIAKFQAQSCRVLGFAHRHISD---

3.A.3.4.1       ----SNVHQLVCKGALQEILNVCTQVRHN--GDIVPLDDNMLRRVKRVTDTLNRQGL---

Lxy3            ----GDAHVLIAKGATEEMLAACVSERVS--GMDVELSPGRLAEIDQLVAERNEQGL---

Mbo14           --------HVIAVGSATALLGTAGAAALEAS-----------MITAVDFLQ---------

Nfa8            --------KRVEVGSP------AGIARPAPQ-----------LAAAVGRAH---------

Sco12           --------RTVHVGRA----------DPTEG-----------AAGAAG------------

Mbo10           --------DFVEIASP---------QSYRGA-----------PLAELAPLL---------

Mbo11           --------RVVRLGRP--------GWLDAAE-----------LADHVACMQ---------

Nfa10           --------RPARLGRP--------GWIEPGD-----------LAADVERMQ---------

Cef1            --------TRIAVGSP--------RWLAPGP-----------LVGTVEDLE---------

Cgl10           --------ATVAVGSAD--LLDHT------P-----------DNTRILELN---------

Cgl12           --------QAVAVGSAE--LLDHE------P-----------DSTRILELN---------
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Mav9            --------RTLLLGSPS--LLQAEKVKVSKK-----------AKEWVDKLR---------

Mbo13           --------RTLLLGSPS--LLRAEKVRVSKK-----------ASEWVDKLR---------

Mle1            --------RTLLLGSPS--LLCAEKVKVSKT-----------ASEWVDKLR---------

3.A.3.6.2       --------ERVLICAAG--KHPAD------A-----------FTGLINELE---------

Cef8            --------LEVKLTSRK----ALADS------------------SFLPQDQ---------

Cgl3            --------HLVRITNRR----STLEID--PD-----------SKNYIPVTS---------

Sco1            --------HRVFIGRDD----PTRARPNWAK-----------AVGNRALLD---------

Blo2            --------HAVRVGRLS----FAAAGEDGFL-----------AVGEAAPLSPRSGQLPLR

3.A.3.5.3       EKDAVPQTFSVLIGNREWLRRNGLTISSDVS-----------DAMTDHEMK---------

Mbo6            ----------VVVGRRKLVDEQHLVLPDHLA-----------AAAVEQEER---------

Cef5            --------RTVTVGRPS------STLDDALS-----------ASFTQAQNQ---------

Cgl1            --------HEVRVGRPS------STLIDALL-----------HPFQHAQKI---------

Cdi3            --------HRVWVGRP---------ADDEAT-----------QQVKTAENE---------

Sav2            --------HEVLVGR-----LPEVALPEGLA-----------RAKATAEAE---------

Sco6            --------HEVAVGR-----LHDTLPPE-VS-----------RARDEAEQR---------

Sco4            --------HAVLVGREKLLAEWAMELPAELG-----------RAKTRAEAA---------

Nfa5            --------HEVLVGRPRLLAERGHPMPSGLA-----------EAVDAAEQR---------

Mav8            --------HAVAVGRPRWLAERGLRPDAALA-----------AAAARAEHD---------

Pac5            --------LPAKAGRVS----LFDAIPDTLS-----------KNVERAQAE---------

Sav3            --------RLVEVLAPD------DELPAALA-----------DALPVAEAA---------

Sco2            --------RLVEVTAPD------DELPVPLD-----------EAMSGAESA---------

Lxy1            --------REVSVGKPG------EPLPADLA-----------AAASRIRSA---------

Mbo1            --------RAVRVGKPSWIG--SSSCHPNMR-----------AARRHAESL---------

Mle2            --------RAVRVGKPSWIA--SRCNSTTLV-----------TARRNAELR---------

Mbo2            --------HHVEVGKPSWITRTTPCHDAALV-----------SARLDGESR---------

Pac4            --------HRVMVGNPAFLTEAEIKIPAELS-----------HTVEKAAET---------

Twh1            --------RDILVGRLG----WAGKTPNKMP-----------DWMSGRDIS---------

Cdi1            --------AEILVGGPNMLREFNLTTPAELT-----------DTTSAWTGR---------

Cgl7            --------AEILVGGPNMLREFNLTTPGELA-----------DITGSWAQR---------

Cef4            --------VDVFVGGPNMLRELELDIPADIV-----------DTTDQWAGR---------

Nfa1            --------RRVVVGN-RRLAEREDIDLGALA-----------ARRDELAAT---------

Nfa9            --------RRVVVGN-RRLAEREGIDLGALA-----------ARRDELAAT---------

Cef6            -------VRLRAVDALLWRPSSMTEVRSQLS-----------PRLAAAAIS---------

Cgl2            -------KIMRTTEALLWRPRSMTEVREHLS-----------PRLVAAATS---------

Cdi2            -------EEARSVEAVLWRPRSLSALDG---------------RLAAAAES---------

Mav7            ---PSDTPVLILKGAPEVILPRCRFADPEAD---------QQRAEAVVRGLAEQGLRVLA

Mbo3            ---TDGIPMLMLKGAPETILPRCRLADPGVD---------HEHAESVVRHLAEQGLRVLA

Mle4            ---NGKAPMLMLKGAPEKILPRCRFADPEAD---------VAHAESLVRHLAEQGLRVLA

Sco5            ---GTGAAVLVVKGAPETVLPACAGLP--------------DHALEVAQRLAGAGLRIIA

Nfa7            -----RRLRLVVKGAPEVVLPRCSKVRTGDQPKQALTEELRERAVRRVAELAEQGLRVLV

Mbo4            ---------LTVKGAPEVVLAACEGIG--------------SSMDDAVAELAANGLRVIA

Sav5            --------RKIRKGAAGSVIAWVREQGG----------EVSEDADTLANRI---------

Sco9            --------RKVRKGAAGSVVAWVRERGG----------SGTEDADTAVERI---------

Mbo8            -------IRRIRKGAAAAVMKWVRDHGG----------HPTEEVGAIVDGI---------

Nfa3            --------ARIRKGAADAVTAWVREQGG----------QLADAVTETVDRI---------

Pac2            --------TKIRKGAGSAVRAWLTESHINMDI------DTLAHMDRRVDSV---------

3.A.3.7.1       --------RMIRKGSVDAIRRHVEANGG----------HFPTDVDQKVDQV---------

Mav4            --------HSLRKGAASSVAEWVR------------------------------------

Mav1            ---------DWVMGAPDVLLDSGS----AAAGQAERLGAQGLRVLLLGAADRAVD-----

Mbo5            ---------NWVIGAPDVLLDPAS----VAARQAERIGAQGLRVLLLAAGSVAVD-----

Nfa6            ---------DWLLGAPDVLLDRES----EHARAAEELGAQGLRVLLLARSDRPVD-----

Sav1            ------ESSTWLLGAPDVLLPADD----PALAETEQLNEQGLRVLLLTRAVRDLD-----

Sco11           ------AAGTWLLGAPDVLLPEDD----PALAETGRLNEQGLRVLLLARAARDLD-----

Sco7            ------TESAWLLGAPDTMLPAGH----SVLTAADSYGARGLRVLLLARSDRPLDT----

Blo5            ----------WYMGAPEVIISALEGDYSSVLQQVNEYANDGNRVLLVARSTAPLSEGSCR

Lxy2            ------ERSSWVLGAPERVLAAHE----AELARATAIAATGRRTLALARVAGELPHG---

3.A.3.9.1       -----ETYNIYGKGAFESIISCCSSWYGKDGVKITPLTDCDVETIRKNVYSLSNEGLRVL

3.A.3.3.1       --------ITCVKGAPLFVLKTVEEDHPIPEEVDQAYKNKVAEFATRGFRS---------

3.A.3.10.1      -----DALFAAVKGAPETIRERLSDIPKNYDEIYKSFTRSGSRVLALASKSLPKMSQ---

3.A.3.8.1       ------KLRLYCKGADTVIYDRLAETSKYKEITLKHLEQFATEGLRTLCFAVAEISESDF

3.A.3.2.5       ---------------RVLALASGP-ELG----------------------------QLTF

Blo3            ---------------RTLGEACRPLETGSLADVPGVSVNAAGQVSDIADQAEAIETDLIW

Cef7            ---------------RVLAAARRALPVL----------------VDDFSPDTVDQGELTF

Cgl6            ---------------RVLAAAYKELPHS----------------TSTITPEDVDQGELTF

Mbo12           ---------------RVLATGMGAGAGT----------------PDDFD-ENVIPGSLAL

3.A.3.1.1       ---------------RVLGFCHLFLPDEQFPEG----------FQFDTDDVNFPIDNLCF

3.A.3.2.1       ---------------RTICIAYRDFDDTEPS------------WDNENE--ILT--ELTC

3.A.3.2.10      ---------------RCVALAFRTYEAEKVP------------TGEELSKWVLPEDDLIL

Blo4            ---------------KDADTAALDYAADRAG------------LESG----------MMF

3.A.3.4.1       ---------------RVVAVATKYLPARE------------------GDYQRIDESDLIL

Lxy3            ---------------RVLAVAVREFDGGDR-----------------GEYSRDDEAELTL

Mbo14           ----------------GEGYTVVVVVCD-----------------------------SHP

Nfa8            ----------------DAGHTAVVVRCD-----------------------------EHP

Sco12           ------------------AETTVRVTRD-----------------------------GTH

Mbo10           ----------------SAGATAAIVLLD-----------------------------GVA

Mbo11           ----------------QAGATAVLVERD-----------------------------QQL

Nfa10           ----------------HAGATAVLIELD-----------------------------GQV

Cef1            ----------------GKGMTVVVIHRD-----------------------------QQP

Cgl10           ----------------EQGRTAMYVGIN-----------------------------GKA

Cgl12           ----------------AEGKTAMFVGVN-----------------------------GHA

Mav9            ----------------RQAETPLLLAVD-----------------------------GTL

Mbo13           ----------------RQAETPLLLAVD-----------------------------GTL

Mle1            ----------------HQTETPLLFAVD-----------------------------GTL

3.A.3.6.2       ----------------SAGQTVVLVVRN-----------------------------DDV

Cef8            ------------------AGMESVMLLD-----------------------------GEF

Cgl3            ------------------SGMESVVLVD-----------------------------DKY

Sco1            ------------------GASVAWLTVD-----------------------------ERL
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Blo2            GGAQQKDDLRTRFGLLQPDEMASYVSVD-----------------------------GRL

3.A.3.5.3       ------------------GQTAILVAID-----------------------------GVL

Mbo6            ------------------GRTAVFVGQD-----------------------------GQV

Cef5            ------------------GATPVVVMID-----------------------------GVN

Cgl1            ------------------GGTPVVVTID-----------------------------GVD

Cdi3            ------------------GATCVVVRID-----------------------------DHL

Sav2            ------------------GRTAVVVSRD-----------------------------GVA

Sco6            ------------------GRTAVVVGWD-----------------------------GAA

Sco4            ------------------GRTAIAVAWD-----------------------------GEA

Nfa5            ------------------GGTAVAVGWD-----------------------------GAV

Mav8            ------------------GKTVVAVGWD-----------------------------GRA

Pac5            ------------------GRTVLVVGRG-----------------------------DDI

Sav3            ------------------AHTPVLVRVD-----------------------------GVA

Sco2            ------------------AHTPVVVRVD-----------------------------GVT

Lxy1            ------------------GGTAIAVSVD-----------------------------GVP

Mbo1            ------------------GETAVFVEVD-----------------------------GEP

Mle2            ------------------GETAVFVEID-----------------------------GEQ

Mbo2            ------------------GETVVFVSVD-----------------------------GVV

Pac4            ------------------GRSAVLVAID-----------------------------GQA

Twh1            ------------------HGTVIVWG-------------------------------GKV

Cdi1            ------------------GAGVLHIVRD-----------------------------GQI

Cgl7            ------------------GAGVLHVVRD-----------------------------GEI

Cef4            ------------------GAGVLHVVRD-----------------------------GQI

Nfa1            ------------------GRTAVIAAVD-----------------------------GKA

Nfa9            ------------------GRTAVIAAVD-----------------------------GKA

Cef6            ------------------GGAPLIVRWK-----------------------------GRD

Cgl2            ------------------GGAPLIVRWK-----------------------------GKD

Cdi2            ------------------GSSPLVVRWK-----------------------------NKD

Mav7            VAQRGWKH-DTDDDDTDAD-AVDAAAHN-----------------------------LEL

Mbo3            VAQRTWDNGTTHDDETDAD-AVDAVAHD-----------------------------LEL

Mle4            VAQCSWGHDTTDDNDTDAD-AVDAAAHD-----------------------------LEL

Sco5            VARR-----TLDTGERAAD-VLERQPSE-----------------------------LEF

Nfa7            VARR-------DLADRPED-MEDAVG-E-----------------------------LTL

Mbo4            VAHRQLTAQQAQSVVDDPDEIARLCRDE-----------------------------LSL

Sav5            ---------------SEAGGTPLLVAVE-DADG------------------------ARI

Sco9            ---------------SAAGGTPLLVAVE-DERG------------------------ARV

Mbo8            ---------------SSGGGTPLVVAEWTDNSS------------------------ARA

Nfa3            ---------------ARGGGTPLVVARA-DGVD------------------------AAV

Pac2            ---------------SQSGGTPLVVAVRTPDHS------------------------GKV

3.A.3.7.1       ---------------ARQGATPLVVVEG-----------------------------SRV

Mav4            ---------------SQRGSVP--------------------------------------

Mav1            -------------------HPDAPGPIT-------------------------------P

Mbo5            -------------------HAQAPGQVT-------------------------------P

Nfa6            -------------------APDAPGVVR-------------------------------P

Sav1            -------------------DREVKTEAR-------------------------------P

Sco11           -------------------DPEVAEGVE-------------------------------P

Sco7            ---------------LMDDPAAVPAAVT-------------------------------A

Blo5            QKRLRDAV----EGANVSDGPQLDVQAE-------------------------------P

Lxy2            ---------------PHPPPAPTGVPVE-------------------------------P

3.A.3.9.1       GFASKSFTKDQVNDDQLKNITSNRATAES---------------------------DLVF

3.A.3.3.1       -----------------LGVARKRGEGS-----------------------------WEI

3.A.3.10.1      ------------------SKIDDLNRDD-------------------------VESELTF

3.A.3.8.1       QEWR------AVYHRASTSVQNRLLKLEESYELIEKN--------------------LQL

3.A.3.2.5       LGLVGIIDPPRTGVKEAVTTL--IASGVSIKMITGDSQETAVAIASRLGLYSKT------

Blo3            NGMVGIIDPPRTEVRDSVTEA--HRAGIRTVMITGDHPLTAARIASDLGIIAKD------

Cef7            LGVYGIMDPPRTEVIGAIDTV--QKAGVRVRMITGDHASTASAIAREVGIQG--------

Cgl6            LGLYGIMDPPREEVIEAMKVV--QSAGVRVRMITGDHSSTARAIAREVGIRG--------

Mbo12           TGLQAMSDPPRAAAASAVAAC--HSAGIAVKMITGDHAGTATAIATEVGLLDNTE-----

3.A.3.1.1       VGLISMIDPPRAAVPDAVGKC--RSAGIKVIMVTGDHPITAKAIAKGVGIISEGNETVED

3.A.3.2.1       IAVVGIEDPVRPEVPDAIAKC--KQAGITVRMVTGDNINTARAIATKCGILTPGDDF---

3.A.3.2.10      LAIVGIKDPCRPGVKDSVVLC--QNAGVKVRMVTGDNVQTARAIALECGILSSDADLS--

Blo4            DGFVAIVDPLREDVPGAVERC--RKAGIELKMLTGDNIVTATAIANELGILDERHIAV--

3.A.3.4.1       EGYIAFLDPPKETTAPALKAL--KASGITVKILTGDSELVAAKVCHEVGLDAG-------

Lxy3            LGFLAFLDPPKASAGAAIASL--RKHGTEVKVITGDNLLVAAAVCAKVGIDPR-------

Mbo14           VGLLAITDQLRPEAAAAISAA-TKLTGAKPVLLTGDNRATADRLGVQVGID---------

Nfa8            IGVLEVADQLRSEAPAAVAAT-AALTDAPPLLMTGDNHATATRVGTATGIG---------

Sco12           LGTLALTDRLRDDAARATTRL-TALTGTAPTLLTGDHAAAAARVADATGIT---------

Mbo10           IGVLGLTDQLRPDAVESVAAM-AALTAAPPVLLTGDNGRAAWRVARNAGIT---------

Mbo11           LGAIAVRDELRPEAAEVVAGL-RTGG-YQVTMLTGDNHATAAALAAQAGIE---------

Nfa10           IGAIAVRDELRPEAHEVIDRL-HALG-IRVSMLTGDNTRTAAALATEAGIE---------

Cef1            VGVIGVRDELRPETPDVIRLL-ETQG-FGITMLTGDNQRTAEALATEAGIG---------

Cgl10           VGIVAVADTIRDDAPAAIRSL-HNKGIR-VVMATGDAERVARNVAAELGVD---------

Cgl12           IGIVAVADAVRSDSASAIESL-HKAGIQ-VVMATGDAHRVAQNVASKLGVD---------

Mav9            VGLISLRDEVRPEAAGVLKKL-RANGIRRIVMLTGDHPDIAAVVADELGID---------

Mbo13           VGLISLRDEVRPEAAQVLTKL-RANGIRRIVMLTGDHPEIAQVVADELGID---------

Mle1            VGLISLRDEVRPEAAEVLTKL-RASGVRRIVMLTGDHPDIAKAVATELGID---------

3.A.3.6.2       LGVIALQDTLRADAATAISEL-NALGVK-GVILTGDNPRAAAAIAGELGL----------

Cef8            AAFIQFRDEPRRSAADFIAHLGKKHGTTETMIISGDRASEAEYLAEKVGIK---------

Cgl3            AALIRLRDEPRASASEFIAHLPKKHKVDKLMIISGDRASEVRYLADKVGID---------

Sco1            TGAVLLRDALRRDAPHAVRRL-RSAGIERLVMLTGDRAATAQEVAAVLGLD---------

Blo2            IARIVLRDVPRANAKAVLAKL-HELGVTELAMLTGDKRASANIIASEVGID---------

3.A.3.5.3       CGMIAIADAVKQEAALAVHTL--QSMGVDVVLITGDNRKTARAIATQVGIN---------

Mbo6            VGVLAVADTVKDDAADVVGRL--HAMGLQVAMITGDNARTAAAIAKQVGIE---------

Cef5            AGVITVRDTVKDTSAEAVAGL--KKLGLTPMLLTGDNLGAARAVAAEVGIAPE-------

Cgl1            SGIITVRDTVKDTSAEAIRGL--KELGLTPILLTGDNEGAAKSVAAEVGID---------

Cdi3            AGVISVRDTVKEHSRLSVEKL--TAMGLTPVLLTGDNAGAAAAVAREVGIPAD-------

Sav2            LGVLTVADAIKETSAEAVREL--RALGLTPVLLTGDNRAVAESVARAVGID---------
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Sco6            RGVLAVADAVKETSAEAVAGL--RRLGLTPVLLTGDNRRVAESVAAAVGID---------

Sco4            RAVLEVADAVKDTSGEAVTRL--RALGLTPILLTGDNRAVAEAVAAEVGIAPA-------

Nfa5            RGVLVVADAVKPTSAQAISQF--KALGLTPVMVTGDNAAAARTVADQVGID---------

Mav8            RGILALADTVKPCSAAAVRQF--TRLGLTPILLTGDNHTVARRIAGELGIG---------

Pac5            LGAIAVSDEIKPEAVVAVKRM--VQAGVRPVLVTGDNSGAAAHVASELGID---------

Sav3            EALIEVGDVVRPGSYRAVDRL--RRLGVRPVLATGDREAPARAVAATLGID---------

Sco2            EGLIEVGDVLRPGSYRAVDRL--RRLGVRPVLATGDREAPARAVATALRID---------

Lxy1            AAVLGVGDPLRPYAAEAVARV--RVAGAEPIVLSGDHPATVAAVTARLGIA---------

Mbo1            CGVIAVADAVKDSARDAVAAL--ADRGLRTMLLTGDNPESAAAVATRVGID---------

Mle2            CGVIAVADAVKASAADAVAAL--HDRGFRTALLTGDNPASAAAVASRIGID---------

Mbo2            RAALTIADTLKDSAAAAVAAL--RSRGLRTILLTGDNRAAADAVAAQVGID---------

Pac4            AAALVVADTVKPEAPEVIAQL--KNMGLRTVLLTGDSKAAAKVVGTQLGTD---------

Twh1            RGVFVFDSPLRPTSPRGVALL--SGMGLKVILATGDGGFAATNAAESCGIK---------

Cdi1            IGAVAVEDKIRPESRAAVKAL--QDRGVKVAMITGDAQQVAQAVGQDLGID---------

Cgl7            IGAVAVEDKIRPESRAAVRAL--QARGVKVAMITGDATQVAQAVGKDLGID---------

Cef4            IGAVAVEDRIRPESRATVRAL--QDRGVKVALITGDARQVADAVGQELGID---------

Nfa1            AAVIGIADAPRETSPAAVAAL--HDLGVEVVMLTGDNEATAKRIAERLGID---------

Nfa9            AAVIGIADAPRETSPAAVAAL--HDLGVEVVMLTGDNEATAKRIAERLGID---------

Cef6            RGVITLHDQERPDAQDAITDL--EDLGVETVMLSRDTYPVARRFADGLGIS---------

Cgl2            RGVITLSDHVRSDSSDAIIAI--EEQGIETMMLSRDTYPVARRYADSLGIT---------

Cdi2            RGVITLFNAVKDDAVDAVDDL--EAQGIETMMLSRDTYPVARRYGDSVGVS---------

Mav7            LGYVGLADTARASARPLIEAL--LDAERDVVLITGDHPITARAIARQLGLPADA-RVVT-

Mbo3            IGYVGLADTARPSSRPLIEAL--LDAERNVVLITGDHPITARAIARQLGLPADA-RVVT-

Mle4            VGYIGLADTARPSSRPLIEAL--VTAGRNVVLITGDHPITARAIAQQLGLRSDA-RVVN-

Sco5            TGLLALADVARETSPALVRGL--REAGVRPVVLTGDHPQTAHAIAVDLGWPEDA-VVVT-

Nfa7            LGFLGLADTPRPQTLPLVKSL--QDNGIGVRMITGDHPVTAAAVAKQLGIEVG--EVTT-

Mbo4            VGFLGLSDTPRAQAAALLADL--HEHDLDIRLITGDHPITAAAIAEELGMQVSPEQVIS-

Sav5            LGVIHLKDVVKEGMRERFDEL--RRMGIKTVMITGDNPLTAKAIAEEAGVD---------

Sco9            LGVVHLKDVVKQGMRERFDEL--RRMGIRTVMITGDNPLTAKAIADEAGVD---------

Mbo8            IGVVHLKDIVKVGIRERFDEM--RRMSIRTVMITGDNPATAKAIAQEAGVD---------

Nfa3            LGVVELSDVVKPGMAERFARL--RTMGIRTVMVTGDNPLTARAIAAAAGVD---------

Pac2            LGVVHLKDIVKEGLTDRFAEL--RRMGIRTVMVTGDNPLTAAAIAKEAGVD---------

3.A.3.7.1       LGVIALKDIVKGGIKERFAQL--RKMGIKTVMITGDNRLTAAAIAAEAGVD---------

Mav4            ---HQLGEIVERHLR---------------------------------------------

Mav1            VALVVLEQKVRPDARETLDYF--ADQGVSVKVLSGDNAVSVGAVAGELGLHG--E--TL-

Mbo5            VALVVLEQKVRPDARETLDYF--AVQNVSVKVISGDNAVSVGAVADRLGLHG--E--AM-

Nfa6            AALVVLEQKVRPDARDTLDYF--ARQDVAIKVISGDNAVSVGAVASSLALPGGEH--AV-

Sav1            TALVVLEQRLRPDAADTLRYF--AEQNVHAKVISGDNAVSVGAVAGKLGLTGGV----V-

Sco11           TALVVLEQRLRPDAADTLRYF--ADQDVRAKVISGDNAVSVGAVAAKLGLSGAT----V-

Sco7            AALVVIKQRVRPEARATLDYF--ADQGVTAKVISGDNAVSVGAVASSLSLPGAER--PV-

Blo5            VALVLCSEKIREDAERTLAWF--REQGVRCRVISGDNPVTVGAIARRVKLTGDHEPVAM-

Lxy2            ALLVVLGETLRPEAAETLGYF--GKQDVRVVVLSGDSPVTVGAIAGALDLEG----EAV-

3.A.3.9.1       LGLIGIYDPPRNETAGAVKKF--HQAGINVHMLTGDFVGTAKAIAQEVGILPTNLYHYS-

3.A.3.3.1       LGIMPCMDPPRHDTYKTVCEA--KTLGLSIKMLTGDAVGIARETSRQLGLGTNIYNAERL

3.A.3.10.1      NGFLIFHCPLKDDAIETIKML--NESSHRSIMITGDNPLTAVHVAKEVGIVFGETLILDR

3.A.3.8.1       LGATAIEDKLQDQVPETIETL--MKADIKIWILTGDKQETAINIGHSCKLRRKNMGMIVI

                          .                                                 

3.A.3.2.5       -------------------------------SQSVSGEEIDAM--DVQQLS------QIV

Blo3            -------------------------------GKALTGDQLDQLP-DEAALD------KAT

Cef7            -------------------------------KRVLTGREITEA--TDEQLR------ELV

Cgl6            -------------------------------QNVLTGAEITAA--TDEELQ------GLV

Mbo12           ----------------------------PAAGSVLTGAELAAL--SADQYP------EAV

3.A.3.1.1       IAARLNI-------------PVSQVNPRDAKACVVHGSDLKDMTSEQLDDI------LKY

3.A.3.2.1       --------------------------------LCLEGKEFNRLIRNEKGEVEQEKLDKIW

3.A.3.2.10      ------------------------------EPTLIEGKSFREMTDAER--------DKIS

Blo4            ------------------------------EARQIEEMSDEELSREIG------------

3.A.3.4.1       --------------------------------DVIIGSDIEGLSDDALA--------ALA

Lxy3            --------------------------------TIVLGPETDELTIEELG--------QLA

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

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

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

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

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

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

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

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

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

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

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

3.A.3.5.3       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

Sav3            ------------------------------------------------------------
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Sco2            ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Mav7            --------------------------------------------GAELAGLDEDACAKLV

Mbo3            --------------------------------------------GAELAVLDEEAHAKLA

Mle4            --------------------------------------------GTELIGLDEDACAELA

Sco5            --------------------------------------------GDELAAADRTARSRML

Nfa7            --------------------------------------------GADLDRLDETAQIERI

Mbo4            --------------------------------------------GAEWDALSRKDQERAV

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

Mav1            --------------------------------------------DARQLPSDLAQLADML

Mbo5            --------------------------------------------DARALPTGREELADTL

Nfa6            --------------------------------------------DARTLPDDRDELADVL

Sav1            --------------------------------------------DARALPAERAEMAKGL

Sco11           --------------------------------------------DARRLPAEREEMAGAL

Sco7            --------------------------------------------DARFLPDEPAELADAV

Blo5            --------------------------------------------DARELPEDVNELARVL

Lxy2            --------------------------------------------DATTLTDDVA-LAEAL

3.A.3.9.1       ----------------------------------QEIVDSMVMTGSQFDGLSEEEVDDLP

3.A.3.3.1       G-------------------------------------------LGGGGDMPGSEVYDFV

3.A.3.10.1      AGKSDDNQLLFRDVEETVSIPFDPSKDTFDHSKLFDRYDIAVTGYALNALEGHSQLRDLL

3.A.3.8.1       NEGSLDG----TRETLSRHCTTLGDALRKENDFALIIDGKTLKYALTFGVRQYFLDLALS

3.A.3.2.5       PKVAVFYRASPRHKMKIIK-----SLQK-NGSVVAMTGDGVNDAVALKAADIGVAMGQ--

Blo3            SEVSVYARVAPEHKLKIVE-----SLQR-QGNIVAMTGDGVNDAPAVKSADIGVAMGI--

Cef7            RDTGVFVRTSPEHKLRIVR-----ALQA-NGEVVSMTGDGVNDAPSLKQADVGVAMGI--

Cgl6            DNADLFVRTSPEHKLRVVR-----ALQA-NGEVASMTGDGVNDAPALKQADVGVAMGI--

Mbo12           DTASVFARVSPEQKLRLVQ-----ALQA-RGHVVAMTGDGVNDAPALRQANIGVAMGR--

3.A.3.1.1       HTEIVFARTSPQQKLIIVE-----GCQR-QGAIVAVTGDGVNDSPALKKADIGVAMGI--

3.A.3.2.1       PKLRVLARSSPTDKHTLVKGIIDSTVGE-HRQVVAVTGDGTNDGPALKKADVGFAMGI--

3.A.3.2.10      DKISVMGRSSPNDKLLLVQ-----SLRR-QGHVVAVTGDGTNDAPALHEADIGLAMGI--

Blo4            -RIRVIARSTPVIKMRVVN-----ALKA-QGNVVAVTGDGINDAPAIKNADVGIAMGI--

3.A.3.4.1       ARTTLFARLTPMHKERIVT-----LLKR-EGHVVGFMGDGINDAPALRAADIGISVD---

Lxy3            EETSVFAKVAPAQKARIVE-----AMRA-HGHTVGYLGDGINDTAAMRAADVGISVD---

Mbo14           ---DVRAGLLPDDKVAAVRQLQA------GGARLTVVGDGINDAPALAAAHVGIAMGS--

Nfa8            ---DVHAELLPEDKVELVRAQQA------AGHTVAMVGDGINDAPALATADLGIAMGD--

Sco12           ---DVRAGLLPEDKVGAVRERER------AGHKVLFVGDGVNDAPALAAAHAGVAMGR--

Mbo10           ---DVRAALLPEQKVEVVRNLQA------GGHQVLLVGDGVNDAPAMAAARAAVAMG---

Mbo11           ---QVHAELRPEDKAHLVAQLRA------R-QPTAMVGDGVNDAPALAAADLGIAMGA--

Nfa10           ---DVHADLRPEDKARIVGELRA------D-RFTAMVGDGVNDAPALATADLGVAMGA--

Cef1            ---DVHAQLRPRDKARAVAGLAE------R-GPVAMIGDGINDAPALASADVGIAMGA--

Cgl10           ---EVRAELMPEDKLEIVKELQA------QGRVVAMVGDGVNDTPALATADIGVAMGA--

Cgl12           ---EVYSELLPEQKLELVRDLQA------AGKTVAMVGDGVNDTPALAAADIGVAMGV--

Mav9            ---EWRAEVMPEDKLAAVRDLQE------EGFVVGMVGDGINDAPALAAADIGIAMGL--

Mbo13           ---EWRAEVMPEDKLAAVRELQD------DGYVVGMVGDGINDAPALAAADIGIAMGL--

Mle1            ---EWRAEVMPEDKLKVVRDLQN------EGYVVGMVGDGVNDAPALAAADIGIAMGL--

3.A.3.6.2       ---EFKAGLLPEDKVKAVTELN-------QHAPLAMVGDGINDAPAMKAAAIGIAMGS--

Cef8            ---TVHAGVSPEGKLELVREHN-------KRGKTLFLGDGINDAPAMATATVGVAFGA--

Cgl3            ---EVHAEASPEDKLNIVNRHN-------EHGATMFLGDGINDAPAMAVATVGVAMGA--

Sco1            ---GVRAELGPADKVAAVRGER-------EHAVTVMVGDGVNDAPALAAADIGVAMGA--

Blo2            ---EVHAELFPEDKVAAVRAATG-----AGKTVTMMVGDGVNDAPVLAVADIGVAMTD--

3.A.3.5.3       ---KVFAEVLPSHKVAKVQELQN------KGKKVAMVGDGVNDSPALAQADMGVAIG---

Mbo6            ---KVLAEVLPQDKVAEVRRLQD------QGRVVAMVGDGVNDAPALVQADLGIAIG---

Cef5            ---HVIAEVMPDEKVSVVNKLQS------EGRNVAMVGDGVNDAAALAQADLGLAMG---

Cgl1            ---QVIANVLPHEKVQNVEALQA------QGKNVAMVGDGVNDAAALAQADLGLAMG---

Cdi3            ---RVISGVLPENKVQTVEQLQR------EGRVVAMVGDGVNDAAALTQADLGLAMG---

Sav2            ---EVIAEVLPQDKVAVVERLRG------QGRTVAMVGDGVNDAAALATADLGLAMG---

Sco6            ---EVIAEVLPEDKVAVVERLRA------EGRTVAMVGDGVNDAAALATADLGLAMG---

Sco4            ---HVIAEVMPEDKVAVVKRLQG------EGRSVAMVGDGVNDAAALAQADLGLAMG---

Nfa5            ---EVIAEVMPEEKVAAVRRLQE------QGRVVAMVGDGVNDAAALAQADLGLAMG---

Mav8            ---EVISGALPADKVEAVKRLQS------AGRVVAMG-----------------------

Pac5            ---EVMSEVMPADKVDVVTRLCS------DGSRVAMMGDGVNDAAALQTADLSIAMG---

Sav3            ---EVHARCTPEGKAELVRELQE------QGYRVAVIGDGVNDAAALAGADLGIAMG---

Sco2            ---DVHARRTPEDKARLVRELRE------EGHRVAVVGDGVNDAAALAGADLGIAMG---

Lxy1            ---RTLGGVSPEGKADAVASLRA------EGRRVAMVGDGVNDAAALAGSDLGIALG---

Mbo1            ---EVIADILPEGKVDVIEQLRD------RGHVVAMVGDGINDGPALARADLGMAIG---

Mle2            ---EVIADILPEDKVDVIEQLRD------RGHVVAMVGDGINDGPALARADLGMAIG---

Mbo2            ---SAVADMLPEGKVDVIQRLRE------EGHTVAMVGDGINDGPALVGADLGLAIG---

Pac4            ---EVLAEVLPTDKAEVVERLRS------EGRVVAMVGDGVNDAAALASSDLGMALV---
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Twh1            ---TVVADAKPADKLELVRSLQA------RKDRVAMVGDGINDAAALAAADVGIAMA---

Cdi1            ---EVFAEVLPQDKDTKVTQLQD------RGLSVAMVGDGVNDAPALTRADVGIAIG---

Cgl7            ---EVFAEVLPQDKDTKVTQLQE------RGLSVAMVGDGVNDAPALARAEVGIAIG---

Cef4            ---EVFAEVLPQDKDTKVLELQE------RGLSVAMVGDGVNDAPALARAEVGVAIG---

Nfa1            ---TVIAEVLPGDKATKIAELQR------SGRQVAMVGDGVNDAPALAQADLGIAIG---

Nfa9            ---TVIAEVLPGDKATKIAELQR------SGRQVAMVGDGVNDAPALAQADLGIAIG---

Cef6            ---HVLAGIAPGKKPQAVRAIHT------RGSTVAMVGDS-SVLDTLRVADVGILMDVDD

Cgl2            ---HVLAGIAPGKKAQVVRAVHT------RGSTVAMIGDE-SVMDCLKVADVGVLMGVDR

Cdi2            ---HVLAGIQPGQKPQTVRSVRN------HGATIAVVGDD-SINDCFRVANVGILIDAMS

Mav7            ADVQVFARVSPEQKVQIVAALQR------CGRVTAMVGDGANDAAAIRMADVGIGVSG--

Mbo3            ADMQVFARVSPEQKVQIVASLQR------CGRVTAMVGDGANDAAAIRMADVGIGVSG--

Mle4            ADVQVFARVSPEQKVQIVAALQR------CGQVTAMVGDGANDAAAIRMADVGIGVSG--

Sco5            RDADVVARVAPEQKLQVVESLRD------AGRVVGMVGDGANDAAAIRAADIGVGISA--

Nfa7            ERSTVFARVSPEHKVRIVAALRK------AGHVVGMTGDGSNDAAAIRTADVGIGLAA--

Mbo4            AERVIFARMTPENKVQIVQTLEH------SGRVCAMVGDGSNDAAAIRAATVGIGVVA--

Sav5            ---DFLAEATPEDKMALIKREQS------GGKLVAMTGDGTNDAPALAQADVGVAMN---

Sco9            ---DYLAEATPEDKMALIKREQA------GGKLVAMTGDGTNDAPALAQADVGVAMN---

Mbo8            ---DFLAEATPEDKLALIKREQQ------GGRLVAMTGDGTNDAPALAQADVGVAMN---

Nfa3            ---DFLAEATPEDKLALIRTEQA------AGRLVAMTGDGTNDAPALARADVGVAMN---

Pac2            ---DFLAEATPEDKLAYIRKEQE------GGRMVAMTGDGTNDAPALAQADVGVAMN---

3.A.3.7.1       ---DFLAEATPEAKLALIRQYQA------EGRLVAMTGDGTNDAPALAQADVAVAMN---

Mav4            ------------------RRRHT------TGRRRERRRPGT-GARCHPPQGRGEAGH---

Mav1            DTYTTFGRVRPDQKRAIVHALQS------HGHTVAMTGDGVNDVLALKDADIGVAMGA--

Mbo5            DSYTSFGRVRPDQKRAIVHALQS------HGHTVAMTGDGVNDVLALKDADIGVAMGS--

Nfa6            ERETTFGRVRPDQKRAMVGALQS------RGHTVAMTGDGVNDVLALKDSDIGVAMGS--

Sav1            DKGTVFGRVTPQQKRDMVGALQS------RGHTVAMTGDGVNDVLALKDADIGVSMGS--

Sco11           DEGTVFGRVTPQQKRDMVAALQS------RGHTVAMTGDGVNDVLALKDADIGVAMGS--

Sco7            EENTVFGRVGPQQKRDMVGALQS------RGHTVAMTGDGVNDVLALKDADIGVGMGS--

Blo5            ENVDVLGRVLPDQKKAIVKALHT------QNHVVAMTGDGVNDALAIKEADLGIAMGN--

Lxy2            GRADIFGRVSPEQKRKAVGILKE------QGRTVAMTGDGVNDAMAIKDASLGIAMGT--

3.A.3.9.1       VLPLVIARCSPQTKVRMIEALHR------RKKFCTMTGDGVNDSPSLKMANVGIAMGIN-

3.A.3.3.1       EAADGFAEVFPQHKYNVVEILQQ------RGYLVAMTGDGVNDAPSLKKADTGIAVEG--

3.A.3.10.1      RHTWVYARVSPSQKEFLLNTLKD------MGYQTLMCGDGTNDVGALKQAHVGIALLNG-

3.A.3.8.1       CKAVICCRVSPLQKSEVVEMVKK-----QVKVITLAIGDGANDVSMIQTAHVGVGISGNE

3.A.3.2.5       ---TGTDVCKEAADMILVDDDFQTIMSAIEEGKGIYNNIKNFVRFQLSTSIAALTLISLA

Blo3            ---TGTEVTKQSAKMILADDNFSTIVAAVREGRVIFDNIRKFLRYLLSSNVGEVFTVFLG

Cef7            ---KGTEATKDAADIVLADDNFATIARAMEMGRTIYDNLRKAIVFMLPTNGAQGLVIFVS

Cgl6            ---KGTEATKDAADIVLADDNFATIAGAVEMGRTIYDNLRKAVVFMLPTNGAQGLVIFIA

Mbo12           ---GGTEVAKDAADMVLTDDDFATIEAAVEEGRGVFDNLTKFITWTLPTNLGEGLVILAA

3.A.3.1.1       ---AGSDVSKQAADMILLDDNFASIVTGVEEGRLIFDNLKKSIAYTLTSNIPEITPFLIF

3.A.3.2.1       ---AGTDVAKEASDIILTDDNFTSIVKAVMWGRNVYDSISKFLQFQLTVNVVAVIVAFTG

3.A.3.2.10      ---AGTEVAKESSDIIILDDNFASVVKVVRWGRSVYANIQKFIQFQLTVNVAALVINVVA

Blo4            ---AGTEVSKEASDIVMLDDSFATIVKAVHWGRGIYENFQRFIQFQLTVNLSSVVVVLAS

3.A.3.4.1       ---GAVDIAREAADIILLEKSLMVLEEGVIEGRRTFSNMLKYIKMTASSNFGNVFSVLVA

Lxy3            ---TAVDIAKESADIILLEKDLTVLEGGVIEGRRTFVNAMKYIKMTASSNFGNMFSVLVA

Mbo14           ---ARSELTLQTADAVVVRDDLTTIPTVIAMSRRARRIVVANLIVAVTFIAGLVVWDLAF

Nfa8            ---AGSDLALRTADAIVVHDDLTTVPAVIALSQRARRVVVANLTLAASFIVVLVAWDLLG

Sco12           ---AGSDLALETADAVVVRDELTAVPAVVDLSRRARRLVVQNLAVAGVFITVLVLWDLIG

Mbo10           ---AGADLTLQTADGVTIRDELHTIPTIIGLARQARRVVTVNLAIAATFIAVLVLWDLFG

Mbo11           ---MGTDVAIETADVALMGQDLRHLPQALDHARRSRQIMVQNVGLSLSIITVLMPLALFG

Nfa10           ---MGTDVAIETADVALMGEDLRHLPRALEHARRARRIMLQNVGLSLGLITVLIPLALFG

Cef1            ---KGADAAVESADVAFTGDDLRVIPHALAHARRGRTIINQNIVLSLAIIIVLLPLAITG

Cgl10           ---AGSPAAIETADIALMADKLPRLPYALGLAQRTVRTMRVNIGIALLTVTILLAGVLLG

Cgl12           ---AGSPAAIETADIALMADRLPRLAHAVTLAKRTVRTMRINILIALATVMVLLAGVLFG

Mav9            ---AGTDVAVETADVALSNDDLHRLLDVRDLGSRAVDVIRENYGMSIAVNAAGLIIGAGG

Mbo13           ---AGTDVAVETADVALANDDLHRLLDVGDLGERAVDVIRQNYGMSIAVNAAGLLIGAGG

Mle1            ---AGTDVAVETADVALANDDLNRLLDVRDLGGRAVEVIRENYGMSIAVNAAGLFIGAGG

3.A.3.6.2       ---G-TDVALETADAALTHNHLRGLVQMIELARATHANIRQNITIALGLKGIFLVTTLLG

Cef8            ---G-SDVTMEAADAVVLDSSLERLDNLIHIGARMRKIALQTAIGGMALSFIGMVLAVFG

Cgl3            ---D-SDVTSEAADAVILDSSLERLDDLLHISARMRRIALQSAGGGMALSVIGMILAVFG

Sco1            ---RGTTASSEAADIVLTTDRVDRLADAVVIAQRSRRIAVQSALGGMLLSLGAMAAAALG

Blo2            ---GTSTAASESAQVVIMNDNIAAVPRAIAIARRTKRVMLQAVIAGLVLATIGMIAAAFN

3.A.3.5.3       ---TGTDVAIEAADVVLIRNDLLDVVASIHLSKRTVRRIRINLVLALIYNLVGIPIAAGV

Mbo6            ---TGTDVAIEASDITLMSGRLDGVVRAIELSRQTLRTIYQNLGWAFGYNTAAIPLAA--

Cef5            ---AGTDVAIEASDITLMNNDLRSAVDAIRLSRRTLGTIKGNLFWAFAYNVALIPVAAAG

Cgl1            ---AGTDVAIEASDITLMNNDLRSAVDAIRLSRKTLGTIKGNLFWAFAYNVALIPVAAIG

Cdi3            ---AGTDVAIEASDITVMNNDPRSIANAINLSRRSLRTIKGNLFWAFAYNVILIPVAALG

Sav2            ---TGTDAAIEASDLTLVRGDLRVAADAIRLSRRTLSTIKGNLVWAFGYNVAALPLAAAG

Sco6            ---TGTDAAIEAGDLTLVRGDLRVAADAIRLSRRTLATIKGNLVWAFGYNVAALPLAAAG

Sco4            ---TGTDAAIEAGDLTLVRGDLRAAADAIRLARRTLGTIKSNLFWAFAYNVAALPLAAAG

Nfa5            ---TGTDVAIEASDLTLVRGDLRAAVDAIRLSRRTLGTIKANLFWAFAYNVAAIPLAMAG

Mav8            ---TGTDVAIEAADVTVVRGDLRAAVDAIRLSRRTLATIKTNLVWAFGYNLAAIPLAALG

Pac5            ---TGTDVAIAASDIICTRGDPRLAVDALSLAHATDRTIRQNLFWAFAYNVIAIPVAAVG

Sav3            ---TGTDVAIGAADVTLVRGDIEALADAVRLARRTLGTIRANLVWAFGYNVVTVPLALVG

Sco2            ---TGTDAAIGAADVTLVRGDIDALADAVRLSRSTLATIRVNLLWAFGYNVVTMPPAMVG

Lxy1            ---SGTDAAMAAADITLLRPEPVIVGDVLSLSRRMAAVIRGNLFWAFAYNVAALLVAAFG

Mbo1            ---RGTDVAIGAADIILVRDHLDVVPLALDLARATMRTVKLNMVWAFGYNIAAIPVAAAG

Mle2            ---RGTDVAIGAADIILVRDNLDVVPITLDLAAATMRTIKFNMVWAFGYNIAAIPIAAAG

Mbo2            ---RGTDVALGAADIILVRDDLNTVPQALDLARATMRTIRMNMIWAFGYNVAAIPIAAAG

Pac4            ---TGTDIAMRSADIICVRHHLGVVPDAIGLSRRTLRTIRGNLAWAFIYNIAAIPIAAAG

Twh1            ---SGTDLAFDRSDIAVMSSDLIGVVDGIRLSRKTRRVVKQNLFWAFAYNTAGIPVASVG

Cdi1            ---AGTDVAMESAGVVLASDDPRAVLSMIELSQASYRKMIQNLIWASGYNILAVPLAAGV

Cgl7            ---AGTDVAMESAGVVLASDDPRAVLSMIELSHASYRKMVQNLVWATGYNIVAVPLAAGV

Cef4            ---AGTDVAMESAGVVLASDDPRAVVSMIELSQASYRKMIQNLVWASGYNIVAVPLAAGV

Nfa1            ---AGTDVAIETADVVLMRSDPLDVPTALRIGRGTLGKMRQNLAWAIGYNTIALPIAAGV

Nfa9            ---AGTDVAIETADVVLMRSDPLDVPTALRIGRGTLGKMRQNLAWAIGYNTIALPIAAGV
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Cef6            PAEIRDDSDDPAADVILLRREVSSVPRLFLLARRYVRLMNGNILLAWGYNVVTVVAAMAG

Cgl2            PSDLRDDSDDPAADVVVMREEVMSVPTLFKLARRYAKLVNGNIALAWIYNGVAMVLAVSG

Cdi2            KS--SAAIEHPVANVIMLKNDVAPIPRLFTFARRLNRRIRSNLGFAWVYNVAAIVAAISG

Mav7            ---RGSSAARGAADIVLTDQDLSVLLDALVEGRSMWAGVRDAVTILVGGNVGEVLFTIIG

Mbo3            ---RGSSAARGAADIVLTDDDLGVLLDALVEGRSMWAGVRDAVTILVGGNVGEVLFTVIG

Mle4            ---RGSSAARGAADIVLTDDDLGVLLDALVEGRSMWAGVRDAVTILVGGNVGEVVFTIIG

Sco5            ---RGSAAARNAADLVVTGDDLLVLVEAVREGRALWHSVADAIAILIGGNAGEVGFGILG

Nfa7            ---HGSAAARNAADMVLTDADPTALLHALVEGRGMWQRISAAVGVLVGGNAGEVAFTLYG

Mbo4            ---HGSDPARVAADLVLVDGRIESLLPAILEGRQLWQRVQAAVSVLLGGNAGEVAFAIIG

Sav5            ---TGTSAAKEAGNMVDLDSNPTKLIEIVEIGKQLLITRGALTTFSIANDVAKYFAIIPA

Sco9            ---TGTSAAKEAGNMVDLDSNPTKLIEIVEIGKQLLITRGALTTFSIANDVAKYFAIIPA

Mbo8            ---TGTQAAREAGNMVDLDSDPTKLIEVVEIGKQLLITRGALTTFSIANDVAKYFAIIPA

Nfa3            ---SGTSAAKEAGNMVDLDSDPTKLIEVVEIGKQLLITRGALTTFSLANDLAKYFAILPA

Pac2            ---TGTSAAKEAGNMVDLDSDPTKLISIVGIGKQLLITRGALTTFSIANDIAKYFAIIPA

3.A.3.7.1       ---SGTQAAKEAGNMVDLDSNPTKLIEVVHIGKQMLMTRGSLTTFSIANDVAKYFAIIPA

Mav4            ---AGTVRRDAADGHPDGDDHRR-------------------------------------

Mav1            ----GSPASRAVAQIVLLDNRFATLPYVVGEGRRVIGNIERVANLFLTKTVYSVLLALLV

Mbo5            ----GSPASRAVAQIVLLNNRFATLPHVVGEGRRVIGNIERVANLFLTKTVYSVLLALLV

Nfa6            ----GSPATRAVAQIVLLDNKFATLPYVVGEGRRVIGNIERVSNLFLTKTVYSVLLAFLV

Sav1            ----GSEATRAVAQIVLLDNSFATLPSVVGEGRRVIGNITRVATLFLVKTVYSVLLAVLV

Sco11           ----GSEATRAVAQIVLLNNSFATLPSVVAEGRRVIGNITRVATLFLVKTVYSVLLAILV

Sco7            ----GSPATRAVAQIVLLNNNFSALPSVVAEGRRVIGNIERVANLFLTKTVYSVLMALVV

Blo5            ----AAPATKAVAQVVLVDSKFSHLPDVVARGRQVMANMERVASLFLVKTVYSALISLGV

Lxy2            ----ATAATKAVSRLVLLDNRFDRLPGVLASGRRVIANVERVSNIFLAKTVYGILLALIS

3.A.3.9.1       ----GSDVSKEASDIVLSDDNFASILNAVEEGRRMTDNIQKFVLQLLAENVAQALYLIIG

3.A.3.3.1       ----SSDAARSAADIVFLAPGLGAIIDALKTSRQIFHRMYAYVVYRIALSIHLEIFLGLW

3.A.3.10.1      -TEEGLKKLGEQRRLEGMKMMYIKQTEFMARWNQPQPPVPEPIAHLFPPGPKNPHYLKAL

3.A.3.8.1       GLQAANSSDYSIAQFKYLKN-LLMVHGAWNYNRGSKCILYCFYKNIVLYIIEIWFAFVNG

3.A.3.2.5       TLMN---------------FPNPLNAMQILWIN---------------------------

Blo3            VVFAGFLGIRQ---PETVGVTVPLLATQLLWIN---------------------------

Cef7            MLFG---------------LQLPITPLQVLWIN---------------------------

Cgl6            MLLG---------------WELPITALQVLWIN---------------------------

Mbo12           IAVG---------------VALPILPTQILWIN---------------------------

3.A.3.1.1       IIAN---------------IPLPLGTVTILCID---------------------------

3.A.3.2.1       ACIT---------------QDSPLKAVQMLWVN---------------------------

3.A.3.2.10      AISS---------------GDVPLTAVQLLWVN---------------------------

Blo4            LFSG---------------LAAPFTALQLLWVN---------------------------

3.A.3.4.1       SAFLP---------------FLPMLPLHLLIQN---------------------------

Lxy3            SALLP---------------FIPMIPVVVLVQN---------------------------

Mbo14           -------------------TLPLPLGVARHEGS---------------------------

Nfa8            -------------------TLPLPLGVAGHEGS---------------------------

Sco12           -------------------HLPLPLGVAGHEGS---------------------------

Mbo10           -------------------QLPLPLGVVGHEGS---------------------------

Mbo11           -------------------ILGLAAVVLVHEFT---------------------------

Nfa10           -------------------VLGLAAVVLVHELA---------------------------

Cef1            -------------------ALGLAAVVLVHEVA---------------------------

Cgl10           -------------------GVTMSIGMLVHEAS---------------------------

Cgl12           -------------------GVTMSVGMLVHEAS---------------------------

Mav9            -------------------ALSPVLAAILHNAS---------------------------

Mbo13           -------------------ALSPVLAAILHNAS---------------------------

Mle1            -------------------ALSPVLAAVLHNAS---------------------------

3.A.3.6.2       -------------------MTGLWLAVLADTGA---------------------------

Cef8            -------------------LLTPLMGAIAQEVI---------------------------

Cgl3            -------------------FLTPLMGAIFQEVI---------------------------

Sco1            -------------------LIQPAAGALLQEGI---------------------------

Blo2            -------------------LIPVVVGAFLQEAI---------------------------

3.A.3.5.3       FMP-------------IGIVLQPWMGSAAMAAS---------------------------

Mbo6            ----------------LG-ALNPVVAGAAMGFS---------------------------

Cef5            -------------------FLNPMLAGVAMAFS---------------------------

Cgl1            -------------------LLNPMLAGIAMAFS---------------------------

Cdi3            -------------------LLNPMFAGAAMALS---------------------------

Sav2            -------------------LLNPMIAGAAMAFS---------------------------

Sco6            -------------------LLNPMIAGAAMAFS---------------------------

Sco4            -------------------LLNPMIAGAAMAFS---------------------------

Nfa5            -------------------LLNPMLAGAAMAFS---------------------------

Mav8            -------------------MLNPMLAGAAMALS---------------------------

Pac5            -------------------LLSPVIAAAAMAFS---------------------------

Sav3            -------------------LLNPMLAAAAMSAS---------------------------

Sco2            -------------------LLSPMPAAAVMSVS---------------------------

Lxy1            -------------------LLAPMVAAAAMGFS---------------------------

Mbo1            -------------------LLNPLVAGAAMAFS---------------------------

Mle2            -------------------LLNPLVAGAAMAFS---------------------------

Mbo2            -------------------LLNPLIAGAAMAFS---------------------------

Pac4            -------------------FLNPLISGLAMSLS---------------------------

Twh1            -------------------LLSPMIASLAMALS---------------------------

Cdi1            LAS-------------IGFVLSPAVGAILMSAS---------------------------

Cgl7            LAP-------------IGVLLPPAAAAILMSLS---------------------------

Cef4            LAP-------------IGFILPPAVGAILMSLS---------------------------

Nfa1            FEPA------------FGLMLRPEIAALSMSGS---------------------------

Nfa9            FEPA------------FGLMLRPEIAALSMSGS---------------------------

Cef6            -------------------VLHPMAATVLMLAS---------------------------

Cgl2            -------------------LLHPMAATVAMLAS---------------------------

Cdi2            -------------------VLHPMIASLFMLGA---------------------------

Mav7            TAFGAGRAPVGTRQLLLVNLLTDMFPALAVAVTSQYVEPDEAEYPSAADAEAARREHRRA

Mbo3            TAFGAGRAPVGTRQLLLVNLLTDMFPALAVAVTSQFAEPDDAEYPTDDAAERAQREHRRA

Mle4            TVFGAGRAPVGTRQLLLVNLLTDMFPALSIAVTSQYEEPGEDEYQTDEEADEARRTHQHE
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Sco5            TVLG-GAAPLSTRQMLLVNLFTDLFPAMAVAVT----KTGDPEQEAADAGAPLG------

Nfa7            TAVS-GHAPLGTRQFLLVNMLTDMFPALALALAQD--RETAAGVDTAQRAAQLS------

Mbo4            SAIT-GTSPLNTRQLLLVNMLTDALPAAALAVS----KPSDPVTPATRGPDQRE------

Sav5            LFAVVYPGLDKLNIMQLSSPDSAILS--AVIFN---------------------------

Sco9            LFAAVYPGLDKLNIMGLSSPDSAILS--AVVFN---------------------------

Mbo8            MFVGLYPVLDKLNVMALHSPRSAILS--AVIFN---------------------------

Nfa3            LFSGVYPQLAALNILGLATAQSAILS--SVIFN---------------------------

Pac2            IFMATYPGLSALNIMGLHSPASAVLS--AIIFN---------------------------

3.A.3.7.1       AFAATYPQLNALNIMCLHSPDSAILS--AVIFN---------------------------

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

Mav1            GFECLFAKALKADPLLYPFQPIHVTVAAWFTIG---------------------------

Mbo5            GIECLIAIPLRRDPLLFPFQPIHVTIAAWFTIG---------------------------

Nfa6            GLAGVGSQVFGYEPIGYPFLPRHVTIAAWFTIG---------------------------

Sav1            VCW----------QVEYPFLPRHLTLLSTLTIG---------------------------

Sco11           VCS----------QVEYPFLPRHLTLLSTLTIG---------------------------

Sco7            VIA----------QVPYPFLPRHITLVGSLTIG---------------------------

Blo5            VLT----------QIPYPYLPRHITYIGALTIG---------------------------

Lxy2            AAV----------LWPFPFLPRQLTLVSSLAIG---------------------------

3.A.3.9.1       LVFR----------DENGKSVFPLSPVEVLWIIV--------------------------

3.A.3.3.1       IAILN------------RSLNIELVVFIAIFAD---------------------------

3.A.3.10.1      ESKG--------------TVITPEIRKAVEEANS--------------------------

3.A.3.8.1       FSGQILFERWCIGLYNVMFTAMPPLTLGIFERSCRKEYMLKYPELYKTSQNALDFN----

3.A.3.2.5       ---------------------IIMDGPPAQSLGVEPVDKDVIRKPPRNWKDSILTKNLIL

Blo3            ---------------------LLTDAAPALAMGVDPQTDDVMGRKPRKVTDRVIDASMWG

Cef7            ---------------------LITSITLSLALSFEPAEPDIMKRQPRDPKANILDREAFI

Cgl6            ---------------------LITAITLSLALSFEPAEPGIMNRKPRNPKSGLIDAPSVL

Mbo12           ---------------------MTTAIALGLMLAFEPKEAGIMTRPPRDPDQPLLTGWLVR

3.A.3.1.1       ---------------------LGTDMVPAISLAYEQAESDIMKRQPRNPKTDKLVNERLI

3.A.3.2.1       ---------------------LIMDTFASLALATEPPTESLLKRRPYGRNKPLISRTMMK

3.A.3.2.10      ---------------------LIMDTLGALALATEPPTDHLMGRPPVGRKEPLITNIMWR

Blo4            ---------------------IIMDGPPALTLGMEPIRDNLMDRRPTRRDAGIVSRGMLE

3.A.3.4.1       ---------------------LLYDVS-QVAIPFDNVDEEQIQKPQRWNPADLGRFMVFF

Lxy3            ---------------------LTYDLS-MLTLPWDNVDKDELKKPRAWESKSLSAFMIRI

Mbo14           -----------------------TIIVGLNGLRLLRHTAWRRAAGTAHR-----------

Nfa8            -----------------------TILVALNGLRLLRGAAWDRAARTAA------------

Sco12           -----------------------TVLVGLNGLRLLRESAWRPE-----------------

Mbo10           -----------------------TVLVALNGMRLLTNRSWRAAASAAR------------

Mbo11           -----------------------EVIVIANGVRAGRIKPLAGPPKTPDRTIPG-------

Nfa10           -----------------------EIVVIANGVRAGRTKPLASLPESTAKPAPVLAGASA-

Cef1            -----------------------EVIVILNGLRAARAG------NTPALS----------

Cgl10           -----------------------VLLVIAIAMLLLRPTLKEDKDKADVSTADAAKETLSA

Cgl12           -----------------------VLLVISIAMLLLRPTLKEDAAQASDIKRSEIQQIA--

Mav9            -----------------------SVAVVANSSRLIRYRLN--------------------

Mbo13           -----------------------SVAVVANSSRLIRYRLDR-------------------

Mle1            -----------------------SVAVVANSSRLIRYRLD--------------------

3.A.3.6.2       -----------------------TVLVTANALRLLRRR----------------------

Cef8            -----------------------DVAAILNAARVPFTKKKLSDF----------------

Cgl3            -----------------------DVLAILNSARVALPRGAISDFDTQEKVS---------

Sco1            -----------------------DVAVILNALRALRADHAGQGVLAPATEALIHRFAAEH

Blo2            -----------------------DVVSILWALTALIDRD---------------------

3.A.3.5.3       -----------------------SVSVVLSSLQLKCYKKPDLERYEAQAHGHMKPLTASQ

Mbo6            -----------------------SVSVVTNSLRLRRFG----------------------

Cef5            -----------------------SVFVVTNSLRLRRFSTNH-------------------

Cgl1            -----------------------SVFVVSNSLRLRGFKARSN------------------

Cdi3            -----------------------SVFVVTNSLRLRSVRSVFS------------------

Sav2            -----------------------SVFVVTNSLRLRTFS----------------------

Sco6            -----------------------SVFVVTNSLRLRAFR----------------------

Sco4            -----------------------SVFVVGNSLRLRGFKAAD-------------------

Nfa5            -----------------------SVFVVSNSLRLRRFTATAS------------------

Mav8            -----------------------SVLVVGNSLRLRSFASIIPGA----------------

Pac5            -----------------------SIFVVTNSMRLVRWHPGMSDSN---------------

Sav3            -----------------------SVLVVGNSLRLRGWQPSPARRRTR-------------

Sco2            -----------------------SLLVVGNSLRLRAWQPARTRSRPSASPARGESLR---

Lxy1            -----------------------SVFVVLNSLRLRRF-----------------------

Mbo1            -----------------------SFFVVSNSLRLRKFGRYPLGCGTVGG---------PQ

Mle2            -----------------------SFFVVSNSLRLRNFG-AILSCGTSRHRTVKRWRCPPP

Mbo2            -----------------------SFFVVSNSLRLRNFGAQ--------------------

Pac4            -----------------------SLFVVTHSLRLRNFGTRS-------------------

Twh1            -----------------------SLFVVGNSLRIRKFQPTTPL-----------------

Cdi1            -----------------------TIVVALNAQLLRRIDLDPAHLAPTESKEEHTTPTPAS

Cgl7            -----------------------TIIVALNAQLLRRIDLDPAHLAPTDGKEEKAAVSSAA

Cef4            -----------------------TVIVALNAQLLRRIDLDPARLAPTDAAGEEVLVQSSA

Nfa1            -----------------------SLIVAVNALALKRLRLPTPKPTHTGTSEATPVVA---

Nfa9            -----------------------SLIVAVNALALKRLRLPIPKPAHTGTSEATRVIA---

Cef6            -----------------------TVVIEWRSGWARRF-----------------------

Cgl2            -----------------------SLLIEWRSGRARKY-----------------------

Cdi2            -----------------------TIVIEVRSTWTRNL-----------------------

Mav7            VLTGPTPSLDAPLMRQIVTRGAVTAAGATAAWAIGRWTPGTERRTATMGLTALVTTQLAQ

Mbo3            VLIGPTPSLDAPLLRQIVNRGVVTAAGATAAWAIGRWTPGTERRTATMGLTALVMTQLAQ

Mle4            VLTGPTPSLDAPLMRQIVNRGVVTAAGATTAWAIGRWTPGTERRTATMGLTALVTTQLAQ

Sco5            -----TAVLGEPLIRQIRHRALTTALGATAAWLLGRFTPGTRRRSTTMALCAVVGTQLAQ

Nfa7            --EIPPAHLGAELAHTIAVRGLATAAGAAGAWTVGRFVA-TPRRAATIGLVALIGTQLGQ

Mbo4            ------------LWRAVGIRGATTAAAATVAWVMAGFTG-LPRRASTVALVALVAAQLGQ

Sav5            ----------------------ALIIIALVPLALRGVRYRPVSADRMLRRNLGIYGLGGL

Sco9            ----------------------ALIILVLVPLALKGVRYRPTSADRMLRRNLGVYGLGGL

Mbo8            ----------------------ALVIVALIPLALRGVRFRAESASAMLRRNLLIYGLGGL
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Nfa3            ----------------------ALVIVALIPLALKGVRYRPASASALLGRNLLIYGVGGV

Pac2            ----------------------AIIIVILVPLALKGVAYKPAGASKILARNLRIYGLGGV

3.A.3.7.1       ----------------------ALIIVFLIPLALKGVSYKPLTASAMLRRNLWIYGLGGL

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

Mav1            ----------------------IPSFILSLAPNNERAHPGFVRRVLSSALPSGLIVGA--

Mbo5            ----------------------IPAFILSLAPNNERAYPGFVRRVMTSAVPFGLVIGV--

Nfa6            ----------------------IPAFILSLAPNNERARTGFVSRVMRQAIPSGVVIGA--

Sav1            ----------------------VPAFFLALAPNKERAKPHFVRRVMRYSIPGGVLAAV--

Sco11           ----------------------VPAFFLALAPNRERARPHFVRRVMRYAIPGGVVAGA--

Sco7            ----------------------IPAFFLALAPNKERARSNFVGRVLRFAIPAGALAAA--

Blo5            ----------------------MPAFILALAPNTRRYIPGFLKRVVTFALPGGIATALSV

Lxy2            ----------------------IPSFFLALAPNKRIYTPGVLPRILKYSIPTGLIAGL--

3.A.3.9.1       ----------------------VTSCFPAMGLGLEKAAPDLMDRPPHDSEVGIFTWEVII

3.A.3.3.1       ----------------------VATLAIAYDNAPYSQTPVKWNLPKLWGMSVLLGVVLAV

3.A.3.10.1      ---------------------KPVEVIKPNGLSEKKPADLASLLLNSAGDAQGDEAPALK

3.A.3.8.1       ---------TKVFWVHCLNGLFHSVILFWFPLKALQYGTVFENGRTSDYLLLGNFVYTFV

3.A.3.2.5       KILV--SSIIIVCGTLFVFWRELRDNVITPR-----------------------------

Blo3            DIIY--IGVIMAIVTLIGMDMHLSGGLFTDRSVD-----------------------AIG

Cef7            RIIY--VSLLLGAMTFGAFSLALDNGATLEQ-----------------------------

Cgl6            RIVY--VSLLLGGATFWAFLGARDAGIDIDT-----------------------------

Mbo12           RTLL--VSTLLVASAWWLFAWELDNGAGLHE-----------------------------

3.A.3.1.1       SMAYGQIGMIQALGGFFTYFVILAENGFLPIHLLGLRVDWDDRWINDVEDSYGQQWTYEQ

3.A.3.2.1       NILGHAFYQLIVIFILVFAGEKFFDIDSGRKAPLHSPPSQ--------------------

3.A.3.2.10      NLLIQAIYQVSVLLTLNFRGISILGLEHEVHEHATRVKN---------------------

Blo4            RIIVSGAFIAVVFMAQSWTNFMGGTAEQQS------------------------------

3.A.3.4.1       GPISSIFDILTFCLMWWVFHANTPET----------------------------------

Lxy3            GPISSIFDITTYALMWFVFQANSPAH----------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

Sco1            EDLQDVLQAVRDAADRLSGVPGPTALASVEEAHRLLTERLLP------------------

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

3.A.3.5.3       VSVHIGMDDRWRDSPRATPWDQVSYVSQVSLSSLTSDKPSRH------------------

Mbo6            -----------RDGRTA-------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

Mbo1            MTAPSSA-----------------------------------------------------

Mle2            TRLRSTACSPVDASPLRPVAHRTGVKPPTHR-----------------------------

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

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

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

Cdi1            TAVH--------------------------------------------------------

Cgl7            PVR---------------------------------------------------------

Cef4            TATR--------------------------------------------------------

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

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

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

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

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

Mav7            TLLTRRHSPLVVATALGSAGVLVGIVQTPVLSQFFGCTPLGP------------------

Mbo3            TLLTRRHSPLVIATALGSAGVLVGIIQTPVISHFFGCTPLGP------------------

Mle4            TLLTRRHSPLVVATALGSAGVLIGIIQTPVISQFFGCTPLGP------------------

Sco5            TLADRRDSRLVQVTSLGSAAALVALVQTPGASRLFGCTPLGP------------------

Nfa7            TLVSGHRSPGVWLTTAVSGAVLCGVVMTPGVCHYFGCTPLGP------------------

Mbo4            TLVDS-HAWLVVLTALGSLAALATLISIPVVSQLLGCTPLDP------------------

Sav5            VAPFIGIKIIDLLISLIPGL----------------------------------------

Sco9            VAPFIGIKLIDLIVSLIPGIG---------------------------------------

Mbo8            VVPFIGIKLVDLVIVALGVS----------------------------------------

Nfa3            ITPFLGIPLIDLVVRHIPGIG---------------------------------------

Pac2            VAPFIGIWLIDLIIRLIPGF----------------------------------------

3.A.3.7.1       LVPFIGIKVIDLLLTVCGLV----------------------------------------

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

Mav1            --ATFASYLVAYHGRHATFQQQDQASTAALITLLVTALWVLA------------------

Mbo5            --ATFVTYLAAYQGRYASWQEQEQASTAALITLLMTALWVLA------------------
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Nfa6            --ATFVAYLIAYAGPQASEQQKVQAGTTALITLIMIAVWVLA------------------

Sav1            --ATFVCYLLARH-HYTGPGALDAETSAATLTLFLISMWVLA------------------

Sco11           --ATFVTYLVARQ-HYTGPGALDAETSAATLTLFLISMWVLA------------------

Sco7            --ATSVAYLIARS-VYDDN--LDAETSAATLALFLTALWALA------------------

Blo5            LLAAWVLPPVMGWNVTGDATDLSALRATSAIILFAMGVFVLA------------------

Lxy2            --TAVVVYAPFYR-----TLPLPEARSVTTVALFCVSLWILC------------------

3.A.3.9.1       DTFAYGIIMTGSCMASFTGSLYGINSGRLGHDCDGTYNSSCRDVYRS---------RSAA

3.A.3.3.1       GTWITVTTMYAQGENGGIVQNFGNMDEVLFLQISLTENWLIFITRANGPFWSSIPSWQLS

3.A.3.10.1      LGDASCAAPFTSKLANVSAVTNIIRQGRCALVNTIQMYKILALNCLISAYSLSIIYMAGV

3.A.3.8.1       VITVCLKAGLETSYWTWFSHIAIWGSIALWVVFFGIYSSLWPAVPMAPDMSGEAAMLFSS

3.A.3.2.5       -------DTTMTFTCFVFFDMFNALSSRSQTKSVFEIGLCSN-RMFCYAVLGSIMGQLLV

Blo3            HEAQMTEARTMGFTILVFAQLFNALSSRSHLQSAF-VGLFSN-KWLWGAIGLSVALQLVV

Cef7            -------ARTIAVNSLAVGQIFYLFVTRFSRVHAFRRALFTGNQVSWLCVGIMLVLQLGF

Cgl6            -------ARTIAVTTLAVSQVFYLLSSRYFEVSALRKELFTTNPISWLCIALMLILQLAF

Mbo12           -------ARTAALNLFVVVEAFYLFSCRSLTRSAWRLGMFAN-RWIILGVSAQAIAQFAI

3.A.3.1.1       RKIVEFTCHTAFFVSIVVVQWADLVICKTRRNSVFQQGMKNK--ILIFGLFEETALAAFL

3.A.3.2.1       -------HYTIVFNTFVLMQLFNEINSRKIHGEKNVFSGIYRNIIFCSVVLGTFICQIFI

3.A.3.2.10      ---------TIIFNAFVLCQAFNEFNARKPD-EKNIFKGVIKNRLFMGIIVITLVLQVII

Blo4            ---------TILFTLFVVFQLFNAFNSRELG-NASLFANLLRNKVMIGVFALMFALQVLV

3.A.3.4.1       --------QTLFQSGWFVVGLLSQTLIVHMIRTRRLPFIQSRAAWPLMAMTLLVMVVGVS

Lxy3            --------AALFQSGWFIESIISQTLIVHMLRTKHLPFVRSRASLPVALATGAVCVFGLV

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

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

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

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

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

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

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

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

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

Sco1            ------HEYAEEHQLYPALAPALGGPESTVTMSRAHTEIGRLSRRIATHLQLARTNGGLA

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

3.A.3.5.3       ------SAAADDDGDKWSLLLNGRDEEQYI------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Mav7            ------VAWTGVLGSTAGATAISALAPNWLAK---QVAALEPGQQ--DA-----------

Mbo3            ------VAWTGVFSATAGATAVSALAPKWLAS---TVGVVQPDERPDDAEDSDAGG----

Mle4            ------IAWSGVITATAGATAVSVLAPQWLNK---AFGIAQLNQE---------------

Sco5            ------VAWTCVAAAIALALAGQRALPGVEDA---IVRYWPKAAERLPRAVR--------

Nfa7            ------LGWTIATTSAVAATAGSIVLPRVLPNGLLPNGVLPAAPASSDADPQ--------

Mbo4            ------LGWAQATAAATAATVAVAVLNRVLTGRD-KSGQPNPQPPETDALSRDASPGAPP

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

Mav1            ------VVARPYQWWRVALVIASGLAYVVIFSLPLARKAFLLDPSNVVVTLSALGIGVLG

Mbo5            ------VIARPYQWWRLALVLASGLAYVVIFSLPLAREKFLLDASNLATTSIALAVGVVG

Nfa6            ------IVARPYVWWKVVLIAVSVLAYVVLFTVPFTREFFALDPSNLALTGAAFACGAVG

Sav1            ------IIARPYTWWRICLVAAMGGAFLLVLVVPSLQQFFALKLVGVTMPWLAVAIAAVA

Sco11           ------IIARPYTWWRVLLVAAMGLGFVVVLAVPWLQDFFALKLVGVTMPWTAVGIAVAG

Sco7            ------VIARPYTWWRVLLVLTMAVGFAVVLVVPYLQEFFQLKLVGVTAPWAAVACAAVA

Blo5            ------RVARPLNGWRGVLVAVFAAAGVIGAFVPFVANFFALILPTGATMVATLIALAGS

Lxy2            ------VLTRPLSPWRWGLLGGVAGAFVLVCVFPFASAFFEMYLAWDAPLAWGIAVGAVG
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3.A.3.9.1       FATMTWCALILAWEVVDMRRSFFRMHPDTDSPVKEFFRSIWGNQFLFWSIIFGFVSAFPV

3.A.3.3.1       GAIFLVDILATCFTIWGWFEHSDTSIVAVVRIWIFSFGIFCIMGGVYYILQDSVGFDNLM

3.A.3.10.1      KFGDGQATVSGLLLSVCFLSISRGKPLEKLSKQRPQSGIFNVYIMGSILSQFAVHIATLV

3.A.3.8.1       GVFWMGLLFIPVASLLLDVVYKVIKRTAFKTLVDEVQELEAKSQDPGAVVLGKSLTERAQ

3.A.3.2.5       IYFPPLQKVFQTESLSILDLLFLLGLT---------------------------------

Blo3            IYVPFLNGPFGTVALSPMAWVECICLA---------------------------------

Cef7            VYLPFMNAAFGTAPVSLDSWLVPVAAG---------------------------------

Cgl6            VYLPFMQSTFDTAALTLRDWVMPLVFG---------------------------------

Mbo12           TYLPAMNMVFDTAPIDIGVWVRIFAVA---------------------------------

3.A.3.1.1       SYCPGMGVALRMYPLKPTWWFCAFPYS---------------------------------

3.A.3.2.1       VEFGGKPFSCTSLSLSQWLWCLFIGIGELLWGQFISAIPTRSLKFLKEAGHGTTKEEITK

3.A.3.2.10      VEFLGKFASTTKLNWKQWLICVGIGV----------------------------------

Blo4            VQFGGAMFRTVPLPIDMWLKIIAVGFG---------------------------------

3.A.3.4.1       LPFSPLASYLQLQALPLSYFPWLIAIL---------------------------------

Lxy3            LPFSGWGHQLGLVSLPWMYFPWLIATL---------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

Sco1            PEQLDDLRSCLYGLNTVLRLHFTQEEESYFSLAP--------------------------

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

3.A.3.5.3       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Mav7            ------------------------------------------------------------

Mbo3            ------------------------------------------------------------

Mle4            ------------------------------------------------------------

Sco5            ------------------------------------------------------------

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

Mbo4            GPRRRRRATARRKAPVKAPSATRQTTKPKGPPAHRSSSTYPRR-----------------

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

Mav1            AAAIEVAWWIRAKMLGVRPRVWR-------------------------------------

Mbo5            AATIEAMWWIRSRMLGVKPRVWR-------------------------------------

Nfa6            IVLVEIAWWFGAAEDGRRRLIPASPGGSA-------------------------------

Sav1            AATLEFLWKWVDRRFPA-------------------------------------------

Sco11           AAVLELTWGWVDRRFPV-------------------------------------------

Sco7            GLVLELVWARMRRRLDAD------------------------------------------

Blo5            ALIFALCLWLAPLVRGLTGKLSRRH-----------------------------------

Lxy2            AAGIELFYRFARRRGFVFDRL---------------------------------------

3.A.3.9.1       VYIPVINDKVFLHKPIGAEWGLAIAFTIAFWIG---------------------------

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
3.A.3.3.1       HGKSPKGNQKQRSLEDFVVSLQRVSTQHEKSQ----------------------------

3.A.3.10.1      YITTEIYKLEPREPQVDLEKEFAPSLLNTGIFIIQLVQQVSTFAVNYQGEPFRENIRSNK

3.A.3.8.1       LLKNVFKKNHVNLYRSESLQQN--------------------------------------

3.A.3.2.5       -----------------------------------------------------SSVCIVA

Blo3            -----------------------------------------------------AIVLIAS

Cef7            -----------------------------------------------------VAIFVVV

Cgl6            -----------------------------------------------------VVVFAVV

Mbo12           -----------------------------------------------------TAITIVV

3.A.3.1.1       -----------------------------------------------------LLIFVYD

3.A.3.2.1       DAEGLDEIDHAEMELRRGQILWFRGLNRIQTQIDVINTFQTGASFKGVLRRQNMGQHLDV

3.A.3.2.10      -------------------ISWPLAL---------------------------VGKFIPV

Blo4            ---------------------------------------------------VVVLQEVIK

3.A.3.4.1       -----------------------------------------------------VGYMTLT

Lxy3            -----------------------------------------------------VAYCALT

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

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

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

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

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

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

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

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

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

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

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

3.A.3.5.3       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Mav7            ------------------------------------------------------------

Mbo3            ------------------------------------------------------------

Mle4            ------------------------------------------------------------

Sco5            ------------------------------------------------------------

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

Mbo4            ------------------------------------------------------------

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.9.1       -----------------------------------------AELYKCGKRRYFKTQRAHN

3.A.3.3.1       ------------------------------------------------------------

3.A.3.10.1      GMYYGLLGVTGLALASATEFLPELNEAMKFVPMTDDFKIKLTLTLLLDFFGSWGVEHFFK

3.A.3.8.1       ---------------------------------------------------LLHGYAFSQ

3.A.3.2.5       EIIKKVERSREKIQKHVSSTSSSFLEV---------------------------------

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
Blo3            ELRKIVLRAMAKR-----------------------------------------------

Cef7            EVEKFVRRRTA-------------------------------------------------

Cgl6            ETEKFIRRLKAS------------------------------------------------

Mbo12           ATDTLLPRIRAQPP----------------------------------------------

3.A.3.1.1       EVRKLIIRRRPGGWVEKETYY---------------------------------------

3.A.3.2.1       KLVPSSSYIKVVKAFHSSLHESIQKPYNQKSIHSFMTHPEFAIEEELPRTPLLDEEEEEN

3.A.3.2.10      PAAPISNKLKVLKFWGKKKNSSGEGSL---------------------------------

Blo4            TVKRAAAAIRARRTANESDSQQPHQPIALDLVD---------------------------

3.A.3.4.1       QLVKGFYSRRYG-WQ---------------------------------------------

Lxy3            EVLKRVFIRRYGTWI---------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

3.A.3.6.2       ------------------------------------------------------------

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

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

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

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

3.A.3.5.3       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Mav7            ------------------------------------------------------------

Mbo3            ------------------------------------------------------------

Mle4            ------------------------------------------------------------

Sco5            ------------------------------------------------------------

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

Mbo4            ------------------------------------------------------------

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

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

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

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

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

3.A.3.7.1       ------------------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.9.1       PENDLESNNKRDPFEAYSTSTTIHTEVNIGIKQ---------------------------

3.A.3.3.1       ------------------------------------------------------------

3.A.3.10.1      FFFMDDKPSDISVQQVKIASK---------------------------------------

3.A.3.8.1       DENGIVSQSEVIRAYDTTKQRPDEW-----------------------------------

3.A.3.2.5       --------------------------------------------------

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

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

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

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

3.A.3.1.1       --------------------------------------------------

3.A.3.2.1       PDKASKFGTRVLLLDGEVTPYANTNNNAVDCNQVQLPQSDSSLQSLETSV

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences), continued
3.A.3.2.10      --------------------------------------------------

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

3.A.3.4.1       --------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

3.A.3.6.2       --------------------------------------------------

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

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

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

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

3.A.3.5.3       --------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Mav7            --------------------------------------------------

Mbo3            --------------------------------------------------

Mle4            --------------------------------------------------

Sco5            --------------------------------------------------

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

Mbo4            --------------------------------------------------

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

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

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

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

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

3.A.3.7.1       --------------------------------------------------

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

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

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

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

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

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

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

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

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

3.A.3.9.1       --------------------------------------------------

3.A.3.3.1       --------------------------------------------------

3.A.3.10.1      --------------------------------------------------

3.A.3.8.1       --------------------------------------------------

Figure S2: Multiple alignment of all actinobacterial P-type ATPases (with reference sequences)

