
Figure legend for Supplementary Material 
 
Fig. S1. Sequence alignment of P2X receptor sequences from basal fungi and other select species.  For 
abbreviations, see Fig. 1 legend. 
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         *        20         *        40         *        60         *        80     
M-------------------KRRGCELDEIFAYNT---------FKTVKVRDRR--LGLLHYTLILGIMGYIVA-TIIVKQL--Y
M--------------GSYISRLRTVDPDVLFGYTT---------YKVVKVKDRY--LGLLYYTSVICIFAYII-YSIFAQEL--Y
M--------------GARISVLKNVDLDSYFSYDT---------SKVVRIKDYR--LGVAYYIMMIAIIVYIV-YTLVVNGS--Y
M--------------------GFSFDWDDIFQYST---------VKIVRIRDRR--LGILHLSFLVGIVAYIVVYSAIIKKG--Y
M-------SESKPTLRSRVATTLGEGFRAVVAYET---------AKVVEVRSLK--LGFFNRFVQLAILGYVIGYTIVYQKG--Y
M------------SAASACRWLGSTTVSVLFEYDT---------PKFVHIRNKK--VGLLNRLVQLAIVGYIIGYGIVWENG--A
MTEVIDIQHESSSGTMSGVGTIISSAVASFFEYDT---------PKIVHIKSKK--VGLINRLLQLVIIGYIIGWVLVYKKG--Y
M-------------AGGEGKFSCTQAALSVLEYDT---------LKTVHIKSKK--VGLIFRILQLVILGYIIGYAIIWQKGKCY
M-----AAAQPKYPAGATARRLARGCWSALWDYET---------PKVIVVRNRR--LGVLYRAVQLLILLYFVWYVFIVQKS--Y
M----------------GCLEFLKDFFLGFWDYET---------PKVMVVKDKK--LGVIYRAVQFLVITYFIWYVFISQKA--Y
M----DHRHAHRRKTVSTVPTVTSRGHHGTVVHDAEERGDPIVAARGAVLRSRRGCLG----------------------RG--Y
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    *       100         *       120         *       140         *       160         *
LSTEEVTGGSVRTTILPPPNLT--TPDYC------RTNADKAP-------------------CVFLTAGQVMP-QQEEAAMFITT
LKKSPPVAGFVRASAKLDVNLSAPLPSYCNIAPPVTTNNIFKN--------C----------LRWTAQQIVFPYDGELESVFLTT
LDKGPPVAGSIRISAQLPDMSQLPIPSYC------TSTAKISG--------C----------LFWTSEQIVYPFSGELDTIFLTT
LFTEV-PIGSVRTSLKGPNTFASNL-TYC------SNQQHNGSTYPFTPLEC----------NYWDEQLALFP-VGQDSTFTCTT
QTQAP-LQSTLTTKVKNVGFACQSTDSAGGRYGGRGGAAIGVTTCPIPGVDPPGNTEL----SLWDSTDYVIP-ANEHDALFILT
QDKEP-VQSVVTTKVKGVSVLN------------------------ATRQFMTDCNEW----PILDHVDLIVP-AQEPNSFFVTT
QSTDE-VMSAVTTKMKGVAYTN------------------------ITGEPNLNVKDTTPYNRIWDVSDYVIP-PQQTNAFFVMT
QAADQ-AVSTVYSKVKGVAVTCNDLN--------------------VTSIRNCSDSDI----RVWDTADYVIP-PQESNAAFIVT
QESETGPESSIITKVKGITTSEH---------------------------------------KVWDVEEYVKP-PEGGSVFSIIT
QETETRPESSVYTEMRGVALLGD---------------------------------------AVQDTTEYVRP-SEGGDVISTIL
QRTSR-AVGNIGLKVKGQATLRDATTGAT---------------------------------LVYDANDLVMY---EPSGFFIAT
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       180         *       200         *       220         *       240         *     
RLTATNASAL-----------------------------------------PESCVVPPGTPPGLTLDPACLP-------QFPKA
RVTIARTPTP--S--------------------------------------AMSCTDFET---------ACRPPTYDELLMQTNT
RASIVSTP-P--P--------------------------------------PVQCGSYLNATSS-----LCTPPPYTTL----KS
RVRLSKQEA--------------------------------------------NCNFTDP---------TCKF-------VDEPG
NSIVTPEQKQ--TTCAEDPQYAQA-------CTDDSECT--KYSSTRNGIMTGRCVNS-----------TCEIYAWAPLELDSLS
NLWATCNQKY--GVCPELSTIPDA------VCLTNDSCPPGIIYRTGNGVTTGECTGFNE---------TCQIRGWCPVEDENDT
NMIITPGQSK--SECPEIPNA---------ECSGPEDCQADMPIINGNGIMTGRCVNYTY--PDGNVTLTCEIRAWCPVEFDEIP
NSVQTSNQTQQPGGWPEDPDASTKGSQRAYTCEKNADCEAVRFSPSRNGAVSGKCDLATK---------RCMVYGWGPVELSKDD
RVEATHSQTQ--GTCPESIRVHNA------TCLSDADCVAGELDMLGNGLRTGRCVPYYQGPSK-----TCEVFGWCPVE--DGA
RKEVTHDQTQ--GTCAEHYSVANA------NCTRDSDCIQGESDFDGHGQRTGRCIRYYNYTFK-----TCEIKSWCPIE--EYA
ALATTL-QAR--GRCPGMDEDE--------TCEDASACVVGTF--SPSGRMTGQCVATALKDEDGKVVKRCEVEGWCPGEPEKDE
                                                                                     

      
      
 : 146
 : 160
 : 153
 : 143
 : 207
 : 183
 : 203
 : 196
 : 182
 : 171
 : 177
      

1  



          
          
AmaP2X  : 
SpuP2X  : 
BdeP2X  : 
DdiP2X  : 
CowP2X  : 
AquP2X  : 
StpuP2X : 
SroP2X  : 
HsaP2X2 : 
DreP2X2 : 
OtaP2X  : 
          

                                                                                     
  260         *       280         *       300         *       320         *       340
GAALYY-----AAAVEDYTIMVEHTVRGYKTDI-------S--SRNGDLKGIMMDSTGTPIRAYAPSNISRDEQQAIARDVKGAP
TVSTYY-----IANVENVTLRVDHGVRVHYDSSLLGLGSRA--IPSKEMEGRMLKGCSGNDKNYLSHLNWDQDYRR---------
LRKTYY-----IANVENITLQIDHSVRIQTAGSLGAATYDT--IAAVEMKGKMLKGCTGNSDNYLPQLRFDSEYRA---------
SAKNIY-----IADIESFTILIDHTMYASSSGS-------Q--FNAVDLHGYILN--QDGDEVQIDANGTSIG------------
PQSGSV-----IEQAGNFTVFIKNNVRFAKFGI-------S--RTNVDI--------GNTSAAYLANCRWNKE------------
LTDEGP-----IIDTKDFTVLVKNSISFPKLDS-------SYRVRNIPE--------RANNKSYLSGCQFDPD------------
VTNKSI-----LSDAARFTVLIKNSIQFPKFNV-------S--KRNI-L--------EDSNSTYLKQCHYSSR------------
DASQVLGYPRQMPQVKNFTMFIKNTIFFPHFQR-------K--FGNTGL--------GNSSASYLKSCLWNES------------
SVSQFL-----GTMAPNFTILIKNSIHYPKFHF-------S--KGNI----------ADRTDGYLKRCTFHEA------------
VVREPA-----LEQAINFTVFIKNAIHFPKFKV-------L--RGNI----------KPNKPKKLLRCHYHPE------------
VTV--------LENVGNFTVFTRISVEFPGIPD------------------------EDGEGNMLWTNLNGTK------------
                                                                                     

      
      
 : 217
 : 229
 : 222
 : 200
 : 258
 : 236
 : 253
 : 252
 : 231
 : 220
 : 218
      

          
          
AmaP2X  : 
SpuP2X  : 
BdeP2X  : 
DdiP2X  : 
CowP2X  : 
AquP2X  : 
StpuP2X : 
SroP2X  : 
HsaP2X2 : 
DreP2X2 : 
OtaP2X  : 
          

                                                                                     
         *       360         *       380         *       400         *       420     
VVVRPAN--IAGDIFTVRDVLNAA------GITSLDALSVSPSAYPGETLRHSGVVVIVMIEYANELLHPRV--IRYN--YHIST
--DSNTS--NHLDTFSIRDLLISANCDNTGAMIDMEGPATADGAANGETLRNSGFVISIPIVYQNRGDFRKAEEITYR--YIPAQ
--SNQYN--TSLDVVSVNDVLESAWCAGIGNQTGLDSASTANGAYVGEAWRSSGMVISTPIAYTNRLTVGQQGYIKYS--YIPSI
-----VS--GKPDIMTIGQLLSFG-------GVSLDQASPVDSNV---SIRYDGVVLFVFITYSNTYTYSTSD-FKYV--YSVQQ
-----TD--YYCPIFKLGDLVEAS--------------GWK---I--EDMLVLGGVLGVNLDWTCNFDNDESE-CRPV--FSISR
-----SEMGLFCPIFSLKQIVDMI--------------NSSDGYY--ESLATKGAVVGLEISWDCNLDRSPTH-CVPK--YSARR
-----TD--QFCPVFPLDTIAKEI--------------GED---F--NSLAYLGAVVGIVIHWDCNLDKSLDN-CRPS--YTFRR
-----TD--RYCPVFRIEDILSAA--------------GVK---SFEQDVMMAGAVITVQIRYDCNLDKNVET-CAPE--YRFTR
-----SD--LYCPIFKLGFIVEKA--------------GES---F--TELAHKGGVIGVIINWDCDLDLPASE-CNPK--YSFRR
-----TN--PYCPVFSLGFIAAQA--------------REK---F--SELCRTGGIIGVFINWKCDFDVDPSA-CIPT--YSFRR
-----PT--LGWNLWTINDLLESG--------------GMS---V--KEVARKGWDGRVDVEFDCNLDRGIDA-CAPKTPYTLKQ
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    *       440         *       460         *       480         *       500         *
MT--------GAEAK-----------------QVSLIQVPGNGT----APILQQWSRHGIRIKFVQTGKVGEFELIAVLTSLVAS
ID--------GTEFK-----------------VLETKHNPDG--------SLTYLNRHGIRLVFDQAGQIGQFDMIALLTALVAA
VN--------GSEFT-----------------ILQSQLNADG--------SITYIDRHGIRIVFAQTGSIGVVSFLALTINFAAG
IA--------NTIYD-----------------VPETIILES-------IHSRLLYKRHGIRVIFIQTGTIGSFHFQTLLLTLVSG
IDDPTS-TSPGYNFR-----------------YADYYTLPSPTDPSISVPHRDLIKAYGIRLIFVVSGEGGKFDVAALTMSLGSG
LDNPNAQISNGFNFR-----------------YPRYYRDQNGDD------VRDVWKVYGIKFEIVVTGEGRKFSFTTLVLALGST
LDNRNALIAPGYNFR-----------------YSINYK-ENDTD------YRTQTKAYGILFQVIVSGEAGKFDVVPLILNIASG
IDEPNNTLSNGFNFR-----------------FARYAIGE--------VPSRDLYKVYGLRFVFIVSGTAGKFDFVPLLVTFGSG
LDPKHVPASSGYNFR-----------------FAKYYK-INGTT------TRTLIKAYGIRIDVIVHGQAGKFSLIPTIINLATA
LDMRKNLPSSGYYYR-----------------FAKYYH-KDGVE------YRSLIKAYGIRLDVIVHGHAGRFSLIPTIINTVTA
VMHPNT-LSEGFNIRWISGQNVGEPSAQAGVVYSNETANGPGKD------VRLLVKGYGPRIRFEVTGVGRKFDWLTLSTTVGAG
                                                                                     

      
      
 : 346
 : 360
 : 353
 : 318
 : 381
 : 359
 : 370
 : 370
 : 348
 : 337
 : 354
      

2  



          
          
AmaP2X  : 
SpuP2X  : 
BdeP2X  : 
DdiP2X  : 
CowP2X  : 
AquP2X  : 
StpuP2X : 
SroP2X  : 
HsaP2X2 : 
DreP2X2 : 
OtaP2X  : 
          

                                                                                     
       520         *       540         *       560         *       580         *     
LALFRLAVMLVEIIMLYFL-PQRDTYRSYKYDITEDFSILRSTHEHTHPRHHHSVLSPPMRTASAPPLSAPSALAARSVLIPKPA
MALLRIATLIVEVLMLTVM-PQRNLYSQAKFESTEDFSDIRDRLSEK----------------------------VGKDDLKVRT
LGLLSVATLICDMLLLYVF-PRKEKYAACKIQQTEEFNLANVARTSI----------------------------V---------
LGLLAVATTVVDQLAIRLL-PQRKSYSSLKFQVTESMSNPMKKRITT----------------------------DEGEDVLYTR
LALLGLATLLCDFFMTHFF-AKKDYYREKKFELVDDLPPLDQTFSRL----------------------------VGG-------
IALLAIATTVTDVIALYLL-KKGTYYREKKYQKVAKED-----------------------------------------------
LALLSLASIMADICVLYLL-KKRFLYRQKKFQLVDDIPYEDADDGDR----------------------------SE--------
LGLLSLATIVADLLVTKCL-RNAEFYYDRKYEIVNEDE-----------------------------------------------
LTSVGVGSFLCDWILLTFM-NKNKVYSHKKFDKVCTPSHPSGSWPVT----------------------------LARVLGQAPP
MTSVGICSIICDWIMLTFI-DKNEVFSEKKFDDVSKQP-----------------------------------------------
VAFLGIASLVVNAVMMYCSGPKSKQYESWLFAEFHDTPYGSTEEAT---------------------------------------
                                                                                     

      
      
 : 430
 : 416
 : 400
 : 374
 : 430
 : 396
 : 418
 : 407
 : 404
 : 374
 : 400
      

          
          
AmaP2X  : 
SpuP2X  : 
BdeP2X  : 
DdiP2X  : 
CowP2X  : 
AquP2X  : 
StpuP2X : 
SroP2X  : 
HsaP2X2 : 
DreP2X2 : 
OtaP2X  : 
          

                                                                       
  600         *       620         *       640         *       660      
SVATGSISVSETSPPSSVFGAESCVGSAVGMVNGSAVGSRSRPSTLVNAATPAGSPLAKGVAVGDRVQPGP
TQPLSGRPDDEPDKKVEDIDIGAAMGQLYGPNKV-------------------------------------
-----------------------------------------------------------------------
IEGL-------------------------------------------------------------------
-----------------------------PRRSEVAVPVPSTSTSVGSVQGGNTASEKSPLLQEDQRHTWS
-------------------------------------------EESVTLKALNHSQEKSPLLREKRKE---
-----------------------------------------------------------------------
-----------------------------------------VEGEAINVTIRQKPEEDTPLLH--------
EPGHRSEDQHPSPPSGQEGQQGAECGPAFPPLRPCPISAPSEQMVDTPASEPAQASTPTDPKGLAQL----
-----------------------------------------SQPITTDFTLTSYGSTHSDLSDGVPL----
-----------------------------------------------------------------------
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