
            ...............................Acidic region..............C.....................
DdisPdsA    --------MALNKKLISLLLLIFIILNIVNSHQQEDCDDDDEDIGISAERSERRSVKNSNDGSNFYNLNDYYTPENWNYY
DpurPdsA    --------MVSNKKKILSFLVLILFINLTFSNNIDDCD---EDRGISAERSERRVIKNSNDGSNFYELNDYYQPENWNYF
DmucPdsA    --------------------------------------------------------------------------------
DrosPdsA    --------------------------------------------------------------------------------
DdisPde7    -------------------MKYLILILIFFIEINNGS-------------------RLINSGNLFSELKDYYIPENLNYY
DpurPdsB    MVFVHHTVTLFSIKMIILLNKFLFLILLNLIILINCHEDQDDSLR-----------NLKNMGKGFTNLNDYYVPENYNYY
DpurPdsC    --------MLIHKKLIVALLVFFIFVNSSFAHNNDDCDEDGGNPKD---------NIKKNSGKNFYDINDYYSNENYNYY
DminPdsA    ---------MKSTLNLFKIIIIIILINQISTNETADQNVNDAD--------------------------DDYYSYGSPIY
DlacPdsA    -------------MKLIGIILVFILI—INNIKSEDALID------------------------------DDISDYGSSIY
DrhiPdsA    --------------------------------------------------------------------------------
PvioPdsA    --------------------------------------------------------------------------------
PpalPdsA415 ----------------MYSNDLGKYHQRLLRF--------------------------------KSKHNNFLKMIKQQPQ
PpalPdsA802 --------------MYQLTNVLRPLYIAFILFIILNITSLVKCEIPS   [389 aa]
ADB2010642  ----------------MNYNDLGNY-------------------------------------------------------
ADB1008679  ----------------MKDTEGLLFLLLLLS-------------------------------------------------
AanaPdsA-1  --------------------------------------------------------------------------------
DFA_07709   ----------------MAPPKLYQN-------------------------------------------------------
ADB2010160  ---------MLSTKSLIVLFIIATSIAVSISADSIYD--------------------------------FEFDYDEYDGA
AanaPdsA-2  --------------------------------------------------------------------------------
DausPdsA    --------------------------------------------------------------------------------
DFA_01410   --------MYIKSLFLLAIVVFSGIVIPALGDAEGLD--------------------------------FDFFGGGPSSY
FjohPDE     ----------------MTHFSRLLLCFILVSFNSF---------------------------------------------
LpnePDE     ----------------MRRLLITILIFLLSNAG-----------------------------------------------
NgruPDE     ----------------------------------------------------------------------MEAAAAAGAS

            ........PDE-II domain...........................................................
DdisPdsA    SGSFATKDCRDASYITIPLGTTGGLDEGNLSSFLLTKKGSN-LFIALDAGTVWQGVRRLTTFKY-FNTLFNITYPSWAVL
DpurPdsA    SGSFATKDCKDASYITIPLGTTGGLDEGNLSSFLITKKGSN-LFLALDAGTIWQGVRRLTTFKY-FNTLFNITYPAWATL
DmucPdsA    --------------------------------------------------------------------------------
DrosPdsA    --------------------------------------------------------------------------------
DdisPde7    SGGYSEQHCKDSSYITIPLGVTGGLDEGSLSSFLLTKKGSS-LFIGLDAGTVWQGVRRLTMLQD-FNSVFNITYPPWATL
DpurPdsB    SGSFSEKYCKDAKYITIPLGTTGGLNEGSLSSFLLTKKGSN-TFIALDAGTIWQGVRRLTTMNQ-FNNYFGIEYPEWAIL
DpurPdsC    SG--SNKDCASASYITVPLGTTGGLDEGGLSSFLLTKKGSN-LFIALDAGTIWAGVRRLTTFKQ-FNSLFNIQYPDWAVL
DminPdsA    SGSISEKDCKGASFLTIPLGTGGGLDESNLSSFLVTKKGSN-LFIALDAGTIWKGISKFLTYRF-NSQYLNITYPSWAIL
DlacPdsA    SGSFSEKECKSASFITIPLGTAGGLDESNLSSFLITKKGSN-LFIALDAGTIWKGISKFLTYRF-NSQYLNITYPNWAIL
DrhiPdsA    --------------------------------------------------------------------------------
PvioPdsA    --------------------------------------------------------------------------------
PpalPdsA415 TNWMQTEACKKASFITIPLGTAGGLDESNLSSFLLTKKGSN-VFIALDAGTLWTGIARFISNRN-YNNLINITFPVWATQ
PpalPdsA802 NDLAQTEACKKASFITIPLGTAGGLDESNLSSFLLTKKGSN-VFIALDAGTLWTGIARFISNRN-YNNLINITFPVWATQ
ADB2010642  ------IACKRSSFITIPLGTGGGLDESNLSAFLFTKRGSS-VFIAFDAGTLWTGAQSFLRDTN-YATYFNITFPPWATQ
ADB1008679  SIELKYVSCRDSSYITIPLGTSGGLDDSDLSSFLLTKKGSN-LFITFDAGTIWTGVSKFLANKN-YVRSFNIVFPQWATQ
AanaPdsA-1  --------------------------------------------------------------------------------
DFA_07709   ----YDYDCSRASFITIPLGTAGGLDESNLSSFLLTKKGSN-VFIALDAGTIWAGVSQFISSSSKCSRFFDITYPSWATT
ADB2010160  DSYLTHRACRGKSFITLPLGTNGGLDESNLSSFLLARRGSN-VFMAMDAGTIWNGIKQYISSR---NNVFDIQYPEYADS
AanaPdsA-2  --------------------------------------------------------------------------------
DausPdsA    --------------------------------------------------------------------------------
DFA_01410   DSYSLSRSCRNKNFITLPLGTAGGLDESNLSAFLLARKDNN-VFVALDAGNIWSGISKYISARN-LASIFDIQYPAYAKT
FjohPDE     -----SQKEHKASFQVVPLGIKGGIDEKNLSAYLLAPSNSK-DFICLDAGTINAGIEKAIDNKV---------------F
LpnePDE     --------CCAPVFEIIPLGVYGGLKDGNLSAYLIKAIESK-NYTALDGGTLVRGLEVAVDRQS---------------L
NgruPDE     EDEIKSTLNDKCTFGLVISGREGGLLESDLTNVLLRTNSSRGNFISLDAGILLSGIYKFVSSETNNQTFIKLLFPNLPSW

            .....................................HxHxD motif................................
DdisPdsA    PEQRTSWFLKN------------------HVMSYFIGHSHLDHVGGLILVSPEDYLA--KNWIDVQ-PPINNGIMGLIRK
DpurPdsA    PEQRTSWFLKN------------------HILGYFVGHSHLDHVGGLIIISPEDYLA--KSWIDLP-DPITTGIMGLIHQ
DmucPdsA    ---------------------------------------HLDHVGGLILVSPEDYLA--KNWIDVQ-PPINNGIMGLIKK
DrosPdsA    ---------------------------------VILGHSHLEHVGGLILVSPEDYLA--KNWIDVQ-PPINNGIMGLIRK
DdisPde7    PEQRATWFIKN------------------HIQGYLIGHSHLDHVGGLIVESAEDQLSPKKNELEVSQPEIYRGCIEMIHK
DpurPdsB    PEQRATWFIKN------------------HIYGYFIGHSHIDHVGGLIIESPEDTL--KKDMLNST---IKTGLLGLIDK
DpurPdsC    PEQKTSWFIKN------------------HILGYFIGHSHIDHVGGLIIVSPEDYIS--AGYLTAT-PKINTGIVGLFNK
DminPdsA    PEQRTAWFIKN------------------HILGYFIGHPHLDHVAGLIDVSPEDYLP---NNAFDIQPPISSGLLGLLLR
DlacPdsA    PEQKTAWFIKN------------------HILGYFIGHPHLDHVAGLIDVSPEDYLP---NNAFDIQPPISSGLLGLLLR
DrhiPdsA    --------------------------------------------------------------------------------
PvioPdsA    --------------------------------------------------------------------------------
PpalPdsA415 IDQQVAWFIRN------------------HILGYFIGHSHLDHINGLIEASPEDYLP---PSALDMQPPIEGGLLGMVKA
PpalPdsA802 IDQQVAWFIRN------------------HILGYFIGHSHLDHINGLIEASPEDYLP---PSALDMQPPIEGGLLGMVKA
ADB2010642  IDQQVAWFIRN------------------HVLGYVIGHPHMDHIQGMVQASPEDYLP---SNALDMK--IDNGLIGLLKD
ADB1008679  EDQQIAWFVKN------------------YILAYVIGHPHLDHVAGLVEASPEDYLP---SGVLNIHPPIETGLLALLKH
AanaPdsA-1  --------------------------------------------------------------------------------
DFA_07709   VDQKVAWFIRN------------------HILGYFIGHSHLDHVQGLIESSPEDYLS---SIAFDFKPPINNGLLQILRS
ADB2010160  KDQKIAWFIRN------------------HIVGYLLGHSHLDHLEGLIEVSPEDYLA---KATLDYQPAITDGILRMVRA
AanaPdsA-2  --------------------------------------------------------------------------------
DausPdsA    --------------------------------------------------------------------------------
DFA_01410   TDQKAAWFLRN------------------HIAGYMAGHSHLDHLEGLIENSAEDALS---YTHLNYG--ITDGILSMIQP
FjohPDE     KVS-TSEVLKK------------------YIKGYLISHAHLDHVSGLIINSPADSSK-----------------------



LpnePDE     PSKKVDDLLQK------------------HIPAYLISHAHLDHVMGLVMAQPELREKQ----------------------
NgruPDE     LSSVDMSSLKTTSEKNQYYLSLSGYIMKQFILGYFIGHAHLDHLSGLVISSPEGTFMD----------------------

            ................................................................................
DdisPdsA    LG--FKPTDFTSSS-ILQKKTIMGLPSTINSISTNLFNNQVWPNLPSFGRYQYFSLASGIE-YPFTELVPYNATTMSLVA
DpurPdsA    LG--FKPSDFTTG--ILQKKTIVGLAPTINSISTNLFNNQVWPNLPSFGRYQYYSVAAGID-YPFTELIPYNETIMAPVK
DmucPdsA    LG--FKPSDFSTG--ILQKKTIMGLPSTINSISTNLFNNQVWPNLPSFGRYQYFSLAAGIE-YPFTELVPYNATIMSAVS
DrosPdsA    LG--FKPTDFASSSSILQKKTILGLSSTINSISTNLFNNQVWPNLPSFGRYQYYSLASGIE-YPFTELVPYNATIMAQVA
DdisPde7    MG--YVSDFPNITSIPDQKKPIIGINETLYSMATDLFNGFVWPSLPNYGRYSYYYLGNGNQ-YSFKDLTPYANKYVTKVQ
DpurPdsB    MQ--LEKKNYVFPNSVLQMKTIVGLTNTIQSIKDDLFNGKVWPTLPLFGFFDYYVVEPRRE-YAFSSLSAYNTSILAPVI
DpurPdsC    MG--LNTTNHNFTANLLTSKPIIGLPTTNKYIQEDLFNWFIWPNLPQLSRYSYYTVASGIENNVAESLIQFNASLTGAVA
DminPdsA    LR----ITDAPTQSAILQKKTIIGSSSTLMAIQNNLFNNVIWPNLPGYGRYDYYNLSPYKE-YFLSDLIFLNDTQKEIIK
DlacPdsA    LR----ITDAPTQSAILQKKTIVGLQSTLIAIQNHLFNNLIWPNLPGYGRYDYYNLQADRE-YYLSDLIFLNESQKEIIK
DrhiPdsA    --------------------------------------------------------------------------------
PvioPdsA    --------------------------------------------------------------------------------
PpalPdsA415 ILDPTISIGG--SPNVLKKKAIVGLPFTVNAIKTHLFNNIIWPNLPGYGRYDYYTLDIAQN-YDLSQLVFLNETQKQALN
PpalPdsA802 ILDPTISIGG--SPNVLKKKAIVGLPFTVNAIKTHLFNNIIWPNLPGYGRYDYYTLDIAQN-YDLSQLVFLNETQKQALN
ADB2010642  LLNPILGT------SILTKKAIVGLPFTINSIQNHIFNNVLWPNLPGFGRYDYFTMIEGRG-YNLTDVIFLNDTQRQSLV
ADB1008679  IIDPILLD----SKQILSKKTIVGLPNTIQAIKDNLFNNLIWPNLPDFGRYDYYTMKEGHS-YDLMELVFLNNSDRENLG
AanaPdsA-1  --------------------------------------------------------------------------------
DFA_07709   LLSPAQQQQSNPSPTILQKKSIIGLPYTINAIQTHLFNNVIFPNLPSFGRYEYFTLDNTVK-YNLIDLVTVNETQKSSMK
ADB2010160  QFPNVTAAP-----VMLKKKVLVGLPQTVNAVKNNLFNNILWPNLPMFGRYDYVTMTSNVS-AKLSDVALLNTATANIAG
AanaPdsA-2  --------------------------------------------------------------------------------
DausPdsA    --------------------------------------------------------------------------------
DFA_01410   YLAPNTTAG-----VLRRKPILG-LNSTLQAIDIHLFNNIIWPDLALYGRYSYNVLTNAST-QNFAAASGWN-VNANIAG
FjohPDE     --------------------TVYATEKCMEMMENHYFNDQTWANFGDKGPG------------FPLKKYHFQTLNLSEET
LpnePDE     --------------------TIMAREETMQALQDNIFNWSVWGNFGDSGAI------------PHLNFQHYQTLPLLQWL
NgruPDE     --------TSTKDYQIPSSKRIITSTEVISAINSSLFNDKVWPDIPKYTPWYQYQPIEHNINYYVNDLIYMSPNSFNPKI

            ................................................................................
DdisPdsA    NEFPFSVKVKPFELCHDNLISTSFLFT-----DSISGEQIAFFSDTGVPSS----VACDWEGKIYAVWKQIKIDKLKAIY
DpurPdsA    SQFPFSLNVRPFELCHDNLISTAFLFT-----DSITQEQFAFFSDTGVPSS----TACDWEGKIYEVWRNIHIEKLKAIY
DmucPdsA    NEFPFSLKVKPFELCHDNLISTSFLFT-----DSVTGEQIAFFSDTGVPSS----VACDWEGKNYSVWKQIKIEKLKAIY
DrosPdsA    NDYPFSLKVKPFELCHDNLISTAFLFT-----DSVTGEQIAFFSDTGVPSS----VQCDWEGKIYSVWKQIKIDKLKAIY
DdisPde7    NDFPFNHLVKSFEICHDSLTSTAFILT-----DSQSGEQIVFFSDTGIST-----TKCDWEFKILQVWRNIKIDKLKAVY
DpurPdsB    NEFPYNLKVTPYDICHDTLISTAFVFT-----DSLTGDQIVFFSDTGVPSPSNFQATCDWENKIFDVWRTIKIDKLKAVY
DpurPdsC    NDFPFSHKFKTFDVCHDTLTSSAFLFT-----DKISGEQVAFFSDTGVPSSTG--LTCDWEAKIINVFKSITLGKLKAIY
DminPdsA    NDFPHNIKIKSYELCHDSVMSTAFLFT-----DTSTNQQMVFFSDTGVPSSTSY--PCDWKQKIYNIWSEVNINSLEAIF
DlacPdsA    NDFPHNIKLKSYELCHDSIMSTAFLFQ-----DTQTNQQIVFFSDTGVPSSNTF--GCDWKQKIYNVWRDVNITTVQAIF
DrhiPdsA    -------------------------------------------------SSNSF--PCDWKQRIYTVWNDVNITALQAIF
PvioPdsA    ------------------------------------------------SDEKND--LCGWRDKIHNVWRNVNIEKVKAIF
PpalPdsA415 GFFPTTMEMMPFETCHNDILSTSFLFT-----DKTTGEQIIFFSDTGVPSGNYN---CDWQQRIYNVWRKVKIDKLKAIY
PpalPdsA802 GFFPTTMEMMPFETCHNDILSTSFLFT-----DKTTGEQIIFFSDTGVPSGNYN---CDWQQRIYNVWRKVKIDKLKAIY
ADB2010642  NTFPNNAQLTAYSTCHNDIQSTAFIYN-----DQITAEQVVFFSDTGIPSGNYN---CDYQQKIYNVWKNVRIDKLKAIF
ADB1008679  KNFPNNVEIKPFPTCHNDMMSTAFLLT-----DKITGDQIVFFSDTGIPSENVIGITCDYLKRIRIIWQSIHINKLKAIF
AanaPdsA-1  -------------------------------------------------SGNYN---CDYQQKIYAVWRNVRIDKLRGII
DFA_07709   GQFPNNIQITPFELCHNDIMSSAFLFQ-----DMTTNEQIVFFSDTGVPSGNYN---CDWKEKINVVWRNIKIDKLKAIF
ADB2010160  TIFEN-MTLTPYEVCHNDIISTAYLFT-----DDVTGEQIVFFSDTGVPSGNYP---CNWQERIWAVWRNINISKLRAIY
AanaPdsA-2  -------------------------------------------------STYFA---CNWQEAIWTVWRTIRLDKLRAVY
DausPdsA    -------------------------------------------------SGNYP---CDWKQRIHNVWSQIKIDKLRAIY
DFA_01410   TIFAN-MDVSTFETCHNDIFSTAFLFT-----DQITGEQFVFFSDTGIPSGTYN---CDWKQRIHNVWAQVKIDKLRAVY
FjohPDE     PLSNTTMSVKAFPLSHVNPFESTAFLI-----KNDN-DYALYLGDTGPDSVEKS---DKLKTLWTAVAPLVQSRQLKGIF
LpnePDE     AIPDTDLHVKVFPLSHSG-MASSAFLI-----RYKT-EYALYFGDTGADRIEKS---TNMENIWKEIAPLIRNKQLHAIM
NgruPDE     DTHQLIGSNYLFSDTTVKSFSLCHSLPSAAFLFEHDNVQLIFFSDTGSNTYSS----CDWRSKITAVWNAVDISKLRVII

            ................................................................................
DdisPdsA    IETSFPNNTPDSAMFGHLRPRDVMKLMDQLLVQSIQTSPPMTNLKHVKLIIEHIKPQVAEDPNG---WTTQRVIYQQLKE
DpurPdsA    IEVSFPDATPDSAMFGHLRPRDLMKLLDQLIVQSRQTNPPTTNLKHVKLIVEHIKPQVSPDPNG---WTTQRLIYQQLKD
DmucPdsA    LETSFPNITPDSAMFGHLRPRDVMKLMDQLLVQSIQTSPPTTNLKHVKLIVEHIKPQVSEDPNG---WTTQRVIYQQLKE
DrosPdsA    IETSFPNNTPDSAMFGHLRPRDVMKLMDQLLVQSIQTSPPTTNLKHVKLIVEHIKPQVSEDPNG---WTTQRVIYQQLKE
DdisPde7    IESSFTNEVADNVLFGHLRPKDIMKLMDSLLENSIQTSPPKTNLKHVKLIIEHIKPQVGMNQYY---LTSQRMVYQQLQE
DpurPdsB    IESSFLDDAADTVMFGHLRPRDIMKLMDQLLIQSIQTSPPMKNLKHVKLIIEHIKPQVSKSDYG---LTAQRLVYNQLMK
DpurPdsC    LECSFLNEAADSTLFGHLRPKDVMKLMDYLLTQSVNSG--YTNLKHVKLIIQHIKPQVTQATNN---WTAQKAVYEQLKA
DminPdsA    IECSFPNSTPDNMLFGHLRPKDLMGLLRDLVTQ-KNLKN-QYPLKNLKVIVQHIKPAVAPTPQN---QSAKRIIYKELCQ
DlacPdsA    IECSFPNSTPDNLLYGHLRPKDIMALLKDLVAR-ENPQNIKNPLKGVKLIIQHIKPAVGPTPQN---LPQKRIIYKELCQ
DrhiPdsA    IECSFPNATPDQLLYGHLRPKDLMGVLRDLVKQ-KSLADKQLPLKGIKLIIQHIKPTVSPSPLN---LPAKRIIYKELTA
PvioPdsA    IECSFPNDTPDNLMFGHLRPKDVMILLDELAQI-HRITN----LRHIKLIVQHIKPMVSQSPGN---LPARKIIYKELMD
PpalPdsA415 LECSFPNNATDASLFGHLRPKDIQPMLHSLIDMSVQTIPKTNNLNHVKLIIQHIKPMVNQNTSN--RLTIRQLIYKELTE
PpalPdsA802 LECSFPNNATDASLFGHLRPKDIQPMLHSLIDMSVQTIPKTNNLNHVKLIIQHIKPMVNQNTSN--RLTIRQLIYKELTE
ADB2010642  LECSYPNNQSESQLFGHLRPKDIMPLLVSLLDLGVQPTPRMKSLSHVKLIVQHIKPLVNQTPSANKRLNIRQIIYKELTD
ADB1008679  LECSYTNSQPSTQLFGHLRPKDVIPVLAELIDYGIQTTPKTMNLRHVKLVVQHIKPMANQSPTTN--FSVRQLIYKELSE
AanaPdsA-1  LETSYPNNVSDSQLFGHLRPKDVMPLLQSLIDMSIQTTPKTTNLNNVKLIIQHIKPMANANPTNNNRLTMRQIIYKELME
DFA_07709   IESSFTSNTSDSQMYGHLRPKDVMALMEPLLMKSQQTIPRTTSLRHVKLIIEHIKPLANQFYSR---LSLKQQIFKELTD
ADB2010160  LESSFVNSMPDSGMFGHLRPKDIMALMTDLYNMSIHTAPVPSDLSHVKLIIQHIKPLVNANPSG---LPIREQIYDELQQ
AanaPdsA-2  LETSYLNSMSSTGLFGHLRPMDVMQLMRDLYAMGIQSSPATKNLSHAKLIIQHIKPQVNALEPD---LPIRTVMFSQLMA



DausPdsA    LEVSFPNSTPDASMFGHLRPKEIIDLLDDLVDLSVQTTPHTENLSHVKLIIQHIKPYANAATFT---IPVSKVIENELKQ
DFA_01410   LEVSFPNSTPDASMFGHVRPKDVLALLDDLVDLSVQTTPFTESLSHVKLIVQHIKPYANAATFT---IPVSKVIENELKA
FjohPDE     IEVSFPNEQPDKFLFGHLTPNHLMTELHVLEELAG-----KGSLNNFKIIITHLKPPAKSIAKIK--EQ--------LKN
LpnePDE     LECSFLNSQPDDKLFGHLKPNLFMSELRHLASIVDPFDS-RNSLRGLPVVVTHIKPKLADFSNTN--EDTEKQVINELSQ
NgruPDE     IEVSFTNEAQDSELYGHMRPKDLVLILKELSNLKGD------KLSSLTIVVTHIKPTFTSTFSESAQVLIQKQLQSGLKE

            ....................
DdisPdsA    AN-NNGVRIIIPNQGDPICI
DpurPdsA    SN-TNGIRVIIPNQGDPICI
DmucPdsA    AN-TNGIRVIIPNQGDPICI
DrosPdsA    AN-TNGIRVIIPNQGDPICI
DdisPde7    IN-NHGVKVIIPNQGVPICL
DpurPdsB    AN-TNSIKIIIPNQGDPICI
DpurPdsC    LN-THNVKIIIPNQGDPICI
DminPdsA    DN-NLGLNIIIPEQGEPICI
DlacPdsA    SN-TLGLNIIIPDQGEPICI
DrhiPdsA    DN-NLGLNII----------
PvioPdsA    AN-RVGINVI----------
PpalPdsA415 NN-PTGINVVIPQQGELICI
PpalPdsA802 NN-PTGINVVIPQQGELICI
ADB2010642  YN-PVGIQVNIPTQGEPICI
ADB1008679  SNKFLGIQIIIPEQGEPICL
AanaPdsA-1  LN-TVGIKVI----------
DFA_07709   NN-PFNINVIIPQQGEPICI
ADB2010160  DN-NMHVKVVIPKQGVPICF
AanaPdsA-2  NN-TVGIQVV----------
DausPdsA    AN-NHNIQIV----------
DFA_01410   GN-THNIQVVIPEQGVPICF
FjohPDE     QN-NLGLKIIYPEQGKKIEL
LpnePDE     EN-DIGVELIKPEQGITLSL
NgruPDE     AS--LDCAVTIPEQGQFLCF

Figure S1. Alignment of Dictyostelid and outgroup PDE-II sequences


